Co3naiite MacTepcKuii KO
B J1000ii mporpamme Ha C niau C++ !

BEPEBKA JJOCTATOYHOM JJIMHBI,
YTObbI BBICTPEJIUTD CEBE
B HOI'Y

[TporpaMMuCTBI, HHXXEHEPHI, HAYIHbIE pAOOTHUKH, CTYACHTHI U Bce, KTO padoTaer ¢ C mmu C++! Eciin BB
XOTHTE MHCATh JIydInid Koz 0e3 OiyXIaHuil Mo Ja0MpUHTaM TeXHUYECKOW JOKyMEHTAIUHU, TO 3TO KPaTKoE,
HO COJEpKATeNIbHOE PYKOBOICTBO SIBJIAETCS MMEHHO TEM, 4YTO BaM HyxHo. "'Bepesxka oocmamounoil
Onunbl, UmMmoosl ssicmpenums cede 6 Ho2y' npemnaraer Gonee 100 NpaKTHUECKUX MPABUI, KOTOPHIE BBI
CMOJKETe HCIOJIb30BaTh ISl CO3/AHMUS DJIETAaHTHOTO, MPOCTOTO B COMPOBOXKACHUHM KOAA. A TaK KaK KHHTa
HanMcaHa MPU3HAHHBIM 3HATOKOM B 3TO# 00JIaCTH, TO BbI B Hel He 301y IUTECh.

Anen ['omy6 mpesiaraetr He0OXOAMMBIH HAOOpP TOSCHEHUH, COBETOB U TEXHHMUYECKUX TPHUEMOB C IEIBIO
MOMOYb BaM MOJIHOCTHIO MCIIOJIB30BaTh BOZMOXHOCTH 3THX YPE3BbIYAMHO MOIIHBIX s3bIKOB. Ho He Goiitech
BCTPETUTh 0YEPEHOE CKYYHOE PYKOBOJCTBO IO MPOrPAaMMHUPOBAHHIO. ABTOPY YAAeTCs CJeNaTh U3JI0KEHUE
CTOJb CEPhE3HOW TEMBI JKUBBIM M WHTCPECHBIM 32 CYET PACCHITAHHOIO II0 TEKCTY IOMOpa U TIIyOOKOTO
3HaHUS MIPEIMETA.

lomy®6 paccmarpuBaeT yHUBEpCalIbHBIC TNpaBWia, (OPMAaTHPOBAaHWE M IPABHIBHYIO OpPTraHH3aLHUIo
MpOTpaMM MepeJt TeM, KaK YIIIyOUThCS B TAKME OCHOBOIIOJIArarolie BOIPOCHI, KaK:

¢ [IpakTiyeckue cnocoObl OpraHM3aliK U HAMMCAHKS COMPOBOXKAAEMOr0 KO/Ia.
¢ OOBEKTHO-OPUEHTHPOBAHHOE MPOTPAMMHUPOBAHUE M METO bl A0CTPAKIINU JAHHBIX.
¢ Kak m36exats npobiem, cieruduaeckux st C u C++.

Jlns 3akpemyieHHsl TPaBWJI, HAMEUYEHHBIX B JTOH KHHWTE B OONIMX dYepTaxX, HpEeAyiaracTcs MHOXECTBO
npuMepoB. Bpl  Takke Hailigere 34ech IIOJIE3HBIE TIPOCKTHBIE CTPATETWH, OCBEUICHHE BOIPOCOB
aIMUHUHCTPATUBHOT'O YIIPABJICHUS! 1 MHOTOE JAPYTOE.
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baarogapuocTu

PabGoTa Haj STOW KHUTOH 3aTsSHYJNAch, M S BeChbMa 00s3aH TpeM pemaktopam mimatenbctBa MCGraw-Hill,
KOTOpBIE TI0 OYEpear MHUPHIACH C MOCTOSHHBIMU 3aJep:KKaMu ¢ Moeu ctopoHsl: Hoaitnmy JluBaiiny, JsHy
Tonno u Jlxenudep Xont-Ammroanna. S ocobenHo mpusHateneH boOy JliomapMy, KOTOPBIH 3aIUTHI
MEHS OT caMmoro ce0s, CllelaB OYEHb TIIATENbHBIH NMPOCMOTP MEepBOHAYANBFHOTO HaOpocka. Ero comeTsl
3HAYUTEIHHO YIYYIININ KHATY B €€ HBIHEIITHEM BHJIE.



BBenenue

HasBanue 3T0i1 KHUTH OTpa)kaeT TO, UTO 51 CYMTAI0 OCHOBHOW TPYAHOCTHIO TIpH padote kak ¢ C++, tak u ¢ C:
3TH SA3BIKH JAI0T BaM CTOJBKO TMOKOCTH, YTO €CIH y Bac HET JKEJaHWS M CIIOCOOHOCTH NPHU3BaTh ceds K
MOPSIAKY, TO B WTOT€ BBl MOJXETE NOJNYYUTh THTAHTCKUN MOMIYJIh HE TOANAIOIIEICS COMPOBOKACHUIO
TapabapIIuHbI, TPUTBOPSIOMICHCS K TOMY XK€ KOMIBIOTEPHON NMporpaMMoi. Bl MOXeTe TOUCTUHE IelaTh
BCE TP MOMOIIM ATHUX SI3BIKOB, JaXX€ €CNM BBl 3TOTO HE XOTUTE. B 3TOH KHHUTe IenaeTcs MOMBITKAa AaTh
CPEICTBO IJIS MPEOIONICHNS 3TOH TPYIHOCTH B BUAE COOpaHUS MPAKTHUECKUX IMPABII IPOTPaMMHUPOBAHUS
Ha C++ uw C - mpaBwi, KOTOpBIC, HAICIOCh, YOEperyT Bac OT HENPHATHOCTEH, €CIM BB OyJere X
HCIIOJIB30BaTh C CAMOT'0 Hadana. XOoTs OOJBINUHCTBO U3 MPUBOAUMBIX 37€Ch MPABII IPUMECHUMBI PABHO TIPU
nporpaMMmupoBanun kak Ha C, Tak u Ha C++, s BKIFOYMI MHOTO MaTepHaia, OTHOCSIIECTOCS JIUIIb K MUDPY
C++ W CKOHICHTPHPOBAHHOTO II0 Mepe BO3MOXHOCTH B 3aKIIOYUTEIBHOM pasaence. Eciau BB
nporpammupyete Jmiib Ha C, TO MpOCTO MrHOpUpyiTe marepuan no C++, BcTpewaromuiics BaM B Ooiee
PaHHHUX pa3lenax.

S mpodeccruoHanbHO 3aHMMAIOCh MPOTPaMMHPOBAHHEM MpuMepHO ¢ 1979 roma M eXeAHEBHO MOJb3YIOCh
MIpaBUJIaMU M3 3TOW KHUTH. S HE yTBEpKIar0, YTO 3TH MpaBuiia 0e3yclIOBHBI, WM Jaxke "BepHBI". OmMHAKO s
MOTy CKa3aTh, YTO OHH OTIMYHO MHE CIY)KWJIH BCE 3TO BpeMsa. XOTS dTa KHWTa HE OTHOCHTCS K KaTerOpHU
MTyTE€BOAMTENCH 10 "JIOBYITKaM M PHITBUHAM'", MHOTHE W3 3THUX MPABHJI MPEAOXPAHAT Bac OT HEMPHUATHOCTEH
TOTO COpPTa, KOTOPBIH 00CYKAaeTcs B IMyTEBOIUTEISIX 110 "JIOBYIIKAM M PHITBHHAX .

IIpakTryeckue mpaBmia mo cBoed cytw ruOku. OHU MOCTEICHHO MEHSIOTCS C POCTOM OMBITA, M HU OJTHO
MPaBWIIO HE JAEUCTBYET MOCTOSIHHO. TeM He MeHee s Mpeaylpekaao Bac ¢ CaMOro Hayajla, YTO MO€ MHEHHE
OTHOCHUTENILHO 3TOT0 MaTepuiia caMoe HaWIy4llee U U4TO sl HE OYEHb CUMIIATU3UPYIO HEPSLUIUBBIM MBICIISM
WK HEOPEKHOMY TPOTrpaMMHUpPOBaHMIO. S| HE WM3BHHAIOCH 32 YCHJICHHOC IMOMYCPKUBAHHC TEX BEIICH, B
KOTOpBIE 51 CHJIBHO Bepro. Mom MHEHHS BCerJa MOTYT M3MEHHUTHCS, €CIM, KOHEYHO, BB CMOXeETe YOeauTh
MeHS B TOM, 4TO s HE IpaB, HO WMEHTe B BHAY, YTO dTa KHHTAa OCHOBaHAa Ha OMBITE, a HE Ha Teopuu. 51
CO3HAI0, 4TO OOJbIIas YacTh 3TOM KHUTH IOAXOIWT OMACHO ONM3KO K YbEMY-TO KyJIbTy M MHOTHE BeIIH,
MIPOM3HOCUMBIE MHOMW, TUCKYCCHOHHBI, HO [yMalo, YTO BCET/la HMEETCS BO3ZMOXKHOCTh Pa3yMHOT'O pa3roBopa
JIBYX JIFO/IeH, 00BeTMHEHHBIX [IEJIbI0 COBEPIICHCTBOBAHMS CBOETO MACTEPCTBA.

S yacto ymraro kypcel mo C++ U 0OBEKTHO-OPUECHTUPOBAHHOMY NMPOCKTUPOBAHUIO KAaK IO MPHUTIANICHUIO
yacTHBIX ¢GupM, Tak U B KammudopHuiickom yHuBepcutere B bepkim. Dta KHUTA MOSBHIACH B OTBET HA
mpochObl MOUWX CTYACHTOB, OOJBIIMHCTBO W3 KOTOPBIX VBIICYCHHBIC MPO(PECCHOHANBI C HACTOSIIUM
JKEJTaHWeM H3YYMTh 3TOT MaTepuan. 1 BHXKY MHOXKECTBO MPOrpaMM B IMpOIEcce MPOBEPKH IOMAIIHUX
3aJJaHui, W OTH NPOTPaMMBI JOCTATOYHO PEIPE3CHTATHBHEI B KauyecTBE MPOM3BEICHHUH COOOIIECTBA
mpodecCHOHABFHBIX MPOTPAMMUCTOB U3 paiiona 3anuBa Can-Opannucko. K HecdacThio, KaXKIBIH CEMECTp st
TaKXKe BIKY, YTO OJHH M T€ K€ MPOOIEMBI MMOBTOPSAIOTCS CHOBA W CHOBA. [lo3ToMy 3Ta KHWra SBISETCS
HEKOTOPBIM 00pa30M U CHHMCKOM PacIpOCTPAHEHHBIX MPOOJIeM, HAHICHHBIX MHOH B CO3JJaHHBIX HACTOSAIIMMU
MIPOTPAMMHUCTAMHU PEANBHBIX IPOTPaMMax, COIPOBOXKJAEMBIM MOMMHU COBETAMH TI0 MX PEIICHHIO.

O6cyxnaemble 31€Ch IPOOIEMBI TPOTPAMMHUPOBAHMS U MPOSKTUPOBAHMUS HE OTPAaHUIUBAIOTCS, K HECUACTBHIO,
JMIIb YYEHWYECKUMHU IporpaMMaMu. MHOTHE W3 NPHMEpPOB TOrO, YTO HE CIEIyeT Jenarh, B3SATHl U3
KOMMEpYeCcKoro npojykra: oubmuorekn knaccoB Micrisoft Foundation Class(MFC) xopnoparmu Micrisoft.
51 mory ckaszatb, 4to 3Ta OMONMOTEKa ObLIA CIPOEKTHpOBaHAa Oe3 3a00THI O XOPOIIEM COIPOBOXKICHUH
JIOIBMM, HE TOAO3PEBAIOIIMMU O CYIIECTBOBAHMM J@KE€ OJIEMEHTApPHBIX MPHUHIMIIOB OOBEKTHO-
OPHEHTHPOBAHHOTO NPOEKTHPOBAHMS. S HE BBIAEISAI SIBHO OOJIBIIMHCTBO MPUMEPOB 3TOTO B TEKCTE, TaK Kak
9TO He KHura ¢ HazBaHueM "Uto HempaswisHo B MFC"; monb3oBarenn 6ubanorexkn MFC y3HaroT ee Koz,
KOT'JIa HaTOJIKHYTCS Ha Hero. S BeIOpan mpuMepsl 13 MFC mpocTo moToMy, 4T0 MHE TPHUIILIOCH MHOTO C HEi
paboTaTh M OYEHb OJM3KO IO3HAKOMHTBCS C €€ HENOCTaTKaMHu. Bo MHOTMX ApYrux KOMMEpPYECKHX
OMOIMOTEKaX KJIACCOB MMEIOTCS CXOIHBIE MTPOOIEMEI.



Hakownern, 3ta kaura He siBisiercs: BeeqeHreM B C++. OOcyxIeHIe, COPOBOXKIaromiee oTHocsmmecs Kk C++
MpaBWIIa, MPEINOIaracT, YTO BBl 3HAETE 3TOT SA3BIK. S HE PacXoAyr MECTO Ha ONKCaHHE TOTo, Kak padoTaeT
C++. MmeeTcss MHOXKECTBO XOPOIIWX KHHUT, KOTOpBIE y4aT Bac s3bIky C++, BKIIOYas MOIO COOCTBEHHYIO
C+C++ (New York, McGraw-Hill,1993). Bel A0KHBI Takke O3HAKOMHUTHCS C MPHHIUTIAMH OOBEKTHO-
OPHUEHTHUPOBAHHOTO MPOCKTHPOBaHM. S pekoMeHIyto BTopoe usnanue kHuru ['pagm Byda Object-Oriented
Analysis and Design with Applications (Redwood City, Benjamin Cummings,1994).

O nmymepayuu npasu: MTHOTA S TPYIIIUPOBAI HEKOTOPKIE MTPaBHiia BMECTE, IIOTOMY YTO YAOOHO OMUCHIBATH
UX BCE OJHOBpEMEHHO. B 3TOM ciyyae Bce 3TH mpaBuiia (MMCIOIIUE Pa3IMYHBIC HOMEpa) pacIoiararTcs B
Havanie paszzaena. S Wcmosb3oBall 3amuch HOMepa mpaBuia Bujua "1.2" B ciydasx, KOTAa OHO SIBISIETCS
0COOBIM CITydaeM JIPyroro MpaBuia.



I'naBa

IIpouecc npoekTUpPOBAHUSA

Ora riiaBa BMECTE C MOCICAYIONICH, MTOCBSIICHHON pa3paboTKe, SBISIOTCS HAHOOJIee TYMAHHBIMU TTIAaBaMH B
aTOM KHHre. [IpaBuia 3/1eCh JOBOJBHO OOLIETO XapakTepa 10 CBOSH MPUpOJe, OHU COBCEM HE 3aTParkBaioT
TeXxHuKH mporpammupoBanuss Ha C wm C++, a ckopee paccMaTpuBarOT Ooyiee OOMMIA MPOIECC
MPOEKTUPOBAHMS 1 Pa3pabOTKH MPOTPaMMBI.

[IpaBwia W3 AaHHOW TJIaBBl OTHOCATCS K Mpolleccy OOMIero mpoekTupoBaHus. Ilocie mpodTeHHsS 3TOM
TJIaBbIM B 3aKOHYCHHOM BHJC S CTaldl OCCHOKOUTHCSA, YTO MHOTHE W3 OSTHX TPABUI OYAyT Ka3aTbCs
OaHanpHBIMHA. HecMOTpst Ha 3TO, HEKOTOPHBIE U3 MPUBOJIUMBIX 37I€Ch MPABUII SBJISTFOTCS CAMBIMU Ba)KHBIMH B
JTOW KHHTE, MOTOMY YTO HApyIICHHWE WX MOXKET BBI3BaTh MHOTO OeJl B Ipoliecce pa3paboTku. B m3BecTHOM
CMBbICIIe, MHOTHE W3 MpaBWJI B ATOW TJIaBbIM IpelHa3HAYEHBbI AJISl YIPABIEHIEB; MPOTPAMMUCTBI HX YacToO
3HAIOT, HO Y HUX HET CBOOO/IBI, HEOOXOAUMOMU, YTOOBI BOCIIOIB30BATHCS CBOUMHU 3HAHHSIMU.



1. CywWwHOCTb NporpaMmMuMpoBaHuA: 6e3 cropnpusoB, MMHUMYM CLENJSIEHUA U
MaKCMMYM COrnacoBaHHOCT!.

MHorue (ecnu He Bce) IpaBwiia B 3TOH KHATE MOTYT ObITh 0OBEMHEHBI B TPH MeTanpaBwia (MIpH JKeJIaHuH),
BBIP2)KCHHBIE B 3aT0OJIOBKE 3TOTO pasjiena.

[TpaBmiio "6e3 cropnpuzoB" He TpeOyeT mosicHeHUH camo 1o cebe. [lomp3oBaTenbCckuii HHTEpPEHC TOKEH
JICWCTBOBATH TaK, KaK KaXXETCsl OH OJDKEH NelcTBOBaTh. DYHKIMS WM TEPEMEHHast JOJDKHBI JeNaTh TO, YTO
03HAYAIOT UX UMCHA.

Cyennenue - 3TO CBSI3b MEXKIY JABYMs IMPOrpaMMaMHU MM OOBEKTaMH TOJIB30BaTEILCKOr0 HHTepdetica.
Korma omuH 0OBEKT MEHSETCS, TO BCE, C YeM OH COCIMHEH, MOXCET Takke u3MeHHThCs. CIerieHue
crocoOCTByeT croprpu3aM. (S MeHsI0 3Ty WITY4YKy 37eCh, M BHE3aIIHO Ta MITYKOBHHA BOH TaM MEpPECTaeT
pabotarts). [Ipumep u3 C++: ecitu 00BEKT OJHOTO KJacca MOChIIACT COOOMCHNE 00BEKTY BTOPOTO KJlacca, TO
MOCBUTAIONINI KJIACC CLEIICH C MPUHUMAIOIINM Ki1accoM. Eciu Bbl MeHsieTe HHTepdelic Ui TPUHUMAIOIIETO
KJIacca, TO BBl TaKXKE JOJDKHBI MCCIENOBATh KOJ B MOCBUIAIONIEM KJacce, YTOObl YOSIUThCS B TOM, YTO OH
emie paboraer. DTOT BUJ c1abOTO CleTUIeHUsT Oe3BpeicH. BaM Hy)XHO 3HATh 00 OTHOIIEHUSIX CLETUICHUS ISt
COIPOBOXK/ICHHUSI TPOTPaMMbI, HO 0€3 HEKOTOpOro KOJIMYeCTBA CLEIUICHHH MporpamMma He Morjia Obl
paborate. HecMmoTpss Ha 3TO, Ui Bac >KeJaTeNbHO MO MeEpPe BO3MOXKHOCTH MHHHUMHU3UPOBATH YHUCIIO
OTHOIICHUY CIICTUICHHUS.

Ora MuHUMHK3anMs oObYHO BhIMONHSETCS B C mocpencTBoM Moxyied, a B C++ mocpeicTBOM KIaccos.
Oyakuun B Moxyie ((GyHKIMU-YJIEHBI B KJacce) CIEIUICHBI IPYT C IPYroM, HO 3a HCKITIOYEHHEM HECKOJIBKHX
nHTepPeHCHBIX QYHKIMIA (MM 00BEKTOB) OHM BOBCE HE COOOLIAIOTCSI C BHEUTHUM MHpOM. B C BBI 1OIKHBI
UCTIONb30BATh CrMamuyeckuti KJIacc MaMsaTH, YTOObl OrPaHUYNTh MCHOJIB30BaHUE (DYHKIUH OJHUM MOYJIEM.
B C++ BBI Hcnone3yere 3axkpbimoie QyHKIAN-UICHBL.

Coenacosannocms SBISETCS MIPOTHBOMOIOKHOCTBIO CLEIUICHUS; CYITHOCTH, KOTOPbIE TPYIIIUPYIOTCS BMECTE
(IIyHKTBI THAIOTOBOTO M IPOCTOTO MEHIO, (YYHKIMH B MOJYJE, WM WICHBI KJIacca), JOJDKHBI OBITh CBSI3aHBI
o HazHadeHnt0. OTCYTCTBHE CBSI3HOCTH TAKXKe SIBIISETCA "Cropnpu3oM". Y TEKCTOBOTO pelaKTopa, KOTOPHIM
sl TIOJTB3YIOCh, UMeEEeTCsl B MeHIo MyHKT "Hacrtpolika" u, KpoMe TOro, JOMOJHUTEIbHBIC OMIUNA HACTPOUKH
pacchInanbl 110 YETHIPEM APYTUM BCILIBIBAIOIIMM MEHIO. S 0KMAJI COTJIACOBAaHHON KOH(UTYpalliK M, KOT/a
HE CMOT HailTu Hy)XHYyI0 MHE ommuio B myHkTe "HacTpoiika", To pemmn, 4To 3TOH OHNIMM IPOCTO HET. JTa
IUIOXO CIIPOEKTUPOBAHHAsI CHCTEMA JI0 CHX ITOp JIOCTaBISsIET OECIIOKOMCTBO; 1MOCie To/1a MOJIb30BaHMUs sI MO-
NpeXHEMY He TIOMHIO, TA€ PacIiojioxKeHa Kaxaas OIMs, M YacTO BBIHYXK/JCH TPAaTUTh pa3fpakarollye IsTh
MHUHYT Ha TMOWCK B IIITH pasHbIX MECTax TOTO, YTO XOTeJ M3MEHUTH. [0 OTHOLIEHWIO K MCXOIHOMY KOIY
OTCYTCTBHE COTJIACOBAHHOCTH 3aCTaBJISICT Bac JeJNaTh TO XK€ CaMoOe - TPaTUTh CBOIO JXM3Hb Ha IOUCK
00bsBNeHNA QYHKIMHA B 15 pa3nuduHbIX (aiinax, yTo SBISETCS OYSBUIHON MPoOIeMOi IPU COMPOBOKIACHHU.

2. NopaBnanTe oeMoHOB cnoxHocTtn (Yactb 1).

Puuapn Pammmn (paszpabotunk Mach - Bapuanra OC UNIX) BbICTynHI HECKOJBKO JIET Ha3aJ ¢ OCHOBHBIM
JIOKJIaZIoM Ha KOH(epeHIMH pa3paboTynkoB Microsoft. Ero riaBHBII CMBICT COCTOSII B TOM, YTO CIIHIIKOM
OoypIIast CIOKHOCTh KakK B IOJB30BAaTENIECKOM HHTEpderice, Tak W B MpOrpaMMe SIBISAETCS €IWHCTBEHHON
OonpmION  TIPOOJIEMOH, CTOSIIEH Tepex MPOCKTHPOBIIMKAMH M ITOJIB30BATEISMH  TPOTPAMMHOTO
obecnieuernns. [lo mpoHnu, ero peuysr ObUIa MPOM3HECEHA CITYCTS [BA ITHS ITOCIE MPOBAIMBIICHCS MOIBITKA
MOKa3aTh HECKOJIBKUM THICSYaM OUYCHH TOJIKOBBIX IPOTPAMMHCTOB, KaK IIPOrPaMMHPOBATH pa3pabOoTaHHBIN
Microsoft uarepdeiic OLE 2.0 - onuH U3 caMbIX CIOKHBIX HHTEP(EHCOB MPUKIATHOTO TIPOTPaMMHUPOBaHUS,
korma-mbo mHoi BuaeHHBIX. (OLE o3Hagaer "cBsa3p W BHenpenune o0bekToB". Cranmapt OLE 2.0
ompezenser uHTEepdeiic, KOTOPBI MOXET HCIIOJIB30BaThCSA JBYMS IIPOrpaMMaMHu JUIsl B3aWMOIEHCTBUS
MEXAy cOo0OH OmpelneNeHHBIM 00pa3oM. JTO JEHCTBHUTEIBHO OOBEKTHAas OpUEHTanWs Ha YpPOBHE
OTIEPAIIMOHHON CUCTEMBI).

[penpinymuit opaTop, KOTOpHIA yOexnan Hac moib3oBaThes OmbOmmorekoit Microsoft Foundation Class
(MFC), ckazan Ham, yro nojnepxkka OLE B MFC "srmouaer 20000 cTpok Koaa, #eodxo0umbix U KaKIOTO
6a3oBoro npunoxenus OLE 2.0". Ayauropus Obia omenomieHa He mosie3HocTeio MFC, a TeM ¢dakTom, 9To
Uit Harucarus 6a3oBoro npuioxenuss OLE 2.0 tpebyetcst 20000 ctpok koma. Jlro6oi mHTEpdEiic Takoit
CJIOKHOCTH TauT B cebe n3bsiH. Clemyrolye HECKOIBKO MpaBml ucnoib3ytoT OLE 1 mokasa XapaKTepHBIX



npobieM, HO He TyMaiTe, 4To MpoOaeMa 3aImyTaHHOCTH XapaKTepHa Uik it Microsoft - oHa cBOWCTBEHHA
Bcel oTpaciu.

2.1. He pewanTe npobnem, KOTOPbIX He CyLleCTBYyeT.
2.2. PewanTe KOHKpeTHYI0 NpoGrnemy, a He oOLWKMIA cryYan.

INoyunrensro ucnonb3oBate OLE 2.0 Kak mpuMep TOTrO, 4TO CIy4aeTCsl ¢ MHOTHMH CIIHIIKOM CIIOXHBIMHU
npoektamMu. MiMeeTcsl Be TJIaBHbIE NMPUUYWHBI cioxHOCTH uHTepdeiica OLE. Bo-nepBrix, oH Ge3ycrnemHo
IBITaeTCA OBITH HE3aBHCHMBIM OT S3bIKa NIPOTpaMMHpOBaHusA. Mnes taGnumbl BUpTyanbHbIX (yHKIHH CH+
sBistercst nenTpanbHoi st OLE 2.0. Cnemmduxkarust OLE maxe mombs3yetcs HoTamuen kimaccoB CH+ st
JIOKyMEHTHUPOBaHMS TOTO, KaK JOJDKHBI paborarh pasnuynble uHtepdeiricel OLE. [lns peammszanun OLE nHa
JIpyroM si3bIke mporpamMmupoBanuss (He C++) BBl JOIDKHBI MMUTHPOBAaTH Ha 3TOM S3BIKE TaOJMILY
BUPTYyalbHBIX (yHKIMH C++, 9TO (pakTHUecKH orpaHnumBaeT Baml BeIOOp C++, C mim s36IKOM acceMOiiepa
(ecnu BBI He Pa3pabOTUUK KOMIMISTOPOB, KOTOPBIH MOXKET JOOABUTH K BEIODAaHHOMY BaMHM SI3bIKY HY)KHBIE
cBoiicTBa). Ecim yecTHO, TO BBI HOJDKHBI OBITH CyMacHIeAmnM, 4To0sl nporpammupoBate OLE He Ha C++;
noTpedyeTcs ropaszio MeHbIIe BpeMeHH Ha u3ydenne C++, yeM Ha Hanmcanue nmuraropa C++. To ects, 9Ta
uzesl HE3aBHCHUMOCTH OT f3bIKa IPOTPaMMHUpPOBAHUS SIBIAETCS HeymadHoW. MuTepdeiic Mor Obl OBITH
CYIIECTBEHHO YIIPOIIEH 3a CYET OTKa3a OT Hee.

BosBpamasce kK HWCTOpUH W3 TPEABIAYIIET0 pasfena, HYXHO 3aMeTuTh, 4To OmbOmmoreka MFC B
JEWCTBUTEIBHOCTH pEIIaeT NMpoOJIeMy CIOXHOCTH, cBsi3aHHylo ¢ OLE, mpu momomu mpocToro M Jerko
MOHATHOTO MHTepdelica, pealn3yonero Bce BO3MOXXHOCTH, Hy>KHbIE JUlsi OonmbIIMHCTBA HpuioxeHnid OLE
2.0. Tor ¢dakrt, 4TO HHMKTO HE XOTeJ] MpOorpaMMHpoBaTh C ucrnosb3oBanueM OLE, moka s sToro He
nosiBwiack obonouka Ha ocHoBe MFC, Breuarisier. Paspaborka Xoporieil 000JIOYKH BOKPYT IUIOXOTO
uHTepdeiica He MOKET OBITh PELICHUEM JIS)KAILleH B OCHOBE IIPOOJICMBI.

Ecmu obomouka ¢ ucnonszoBanreM MFC ctois mpocTa, TO modeMy JIe)Kaluid B OCHOBE TUIACT TaK CIOXKEH?
OTBeT Ha 3TOT BOMPOC SBJSETCS OCHOBHBIM TpeaMmeToM mpoekTupoBaHus. Co3marenu mHTepdeiica OLE
HUKOT/Ia HE 3a/1aBajii ce0e IBa OCHOBHBIX BOTIPOCA:

» Kakue 0CHOBHBIE BO3MOXKHOCTH JIOJDKHO TTOAEPKUBATh HACTOSIIEE ITPUIIOKEHUE?

* Kak peann3oBaTh 3TH BO3MOXHOCTH IMPOCTEUIITIM CTIOCOO0M?

Jpyrumu cioBaMH, OHM HMEIH B BUAY HE pPEaJbHOE MPWIOKEHHE, KOTJa OHU IPOEKTUPOBATIHM 3TOT
uHTepQeic, a KaKOW-TO TeopeTHUeCKui Xymmuni cirydaid. OHN peanu3oBanu caMblii oOmuit uHTEepdeiic u3
BO3MOJKHBIX, HE JlyMasi O TOM, YTO Ha camom Oeje TIPEeIIoaraeTcs AenaTh Mpyu MOMOIIN 3Toro uHrepdeiica,
U TIOJYYUB B pe3yjbTaTe CUCTEMY, KOTOpas MOXET JeJaTh BCE, HO MPH TOM CIHIIKOM CIIOXKHAasl, YTOOBI
OBITH MPUTOTHOM A1 Mcnonb30BanHus. (BeposiTHO, OHM coBceM He IPOOOBANIM pea30BaTh ITOT HHTEpdeiic
B KaKOM-JIH0O NPHUIIOKEHNH, HHAUY€ ObI OOHAPYKHIIH 3TH ITPOOIIEMBI).

Ipoiecc 0OBEKTHO-OPUEHTHPOBAHHOTO MPOCKTUPOBAHHS SIBISETCS B KAaKOH-TO Mepe IMOMBITKOW peIleHHs
3TOM TIpoOsIeMbl. OTHOCHUTENBHO TPOCTO JOOABUTH HOBYIO BO3MOYXKHOCTH B OOBEKTHO-OPHEHTHUPOBAHHYIO
CHUCTEMY WJIA TIOCPEJACTBOM HACJIENOBAaHWs, WIH J00aBUB HOBBIX OOpaOOTYMKOB COOOMICHUH K
cyliecTByOmuM kiaccam. CKpbIBasi ONpejeNieHHsl JaHHBIX OT TOJIb30BATelNsl Kacca, Bbl OCTaBIsIETE 3a
co00if mpaBoO MOJHOCTHIO MEHATh BHYTPSHHIOI OPTaHM3allMI0 KJacca, BKIOYas ONMpEACICHHs TaHHBIX, HE
0ecCIToKOs TI0JIB30BaTENEH ATOr0 Kitacca, MPH YCIOBUH, YTO BBl COXPAHSIETE €ro CYIIECTBYIOIIUI HHTEPQEIiC.

B cTpykTypHOM TpPOCKTHPOBAHWH BHI HE CTapacTeCh MMETh TaKyl POCKOIIb. BBl OOBIYHO TPOCKTHpYyETE
CIepBa CTPYKTYPHI MAHHBIX, U MOIU(HUKAIUSA CTPYKTYPHI JaHHBIX SBISCTCS TJIABHBIM JICIOM, MTOTOMY YTO
HYXKHO MPOBEPUTH KAKAYIO MOJIPOTrPaMMYy, HCIOIB3YIOUIYIO 3Ty CTPYKTYPY JAHHBIX, YTOOBI yOeIUThCS B
TOM, YTO OHa emle padoraer. Kak crnenctue, "cTpyKTypHBIE" MPOrpaMMBbl CKIIOHHBI IMETh MHOTO HHYETO HE
JIeNAoNIero Kojia. ITo NOTOMY, 4TO KTO-HHOYIb MOXKET 3aXOTETh BOCIOIb30BAThCsl HEKOI BOBMOXKHOCTBIO B
Oynymem. Ha pgene MHOTHME NPOSKTUPOBIIMKKA CTPYKTYPHBIX HpPOrpaMM TOPIbl CBOEH CHOCOOHOCTHIO
Mpe/ICKa3bplBaTh HAIPaBJICHHE, B KOTOPOM MOXKET Pa3BUBATHCS Mporpamma. Bee 9To MpUBOIUT K OOJIBLIOMY
00beMy HEHY)KHOU pabOTHI M MporpaMMamM, UMEIOIUM OOJIBIIUI pa3Mep, 9eM HE0OXO0IUMO.

BwmecTo TOT0, 4TOOB! YYUTHIBATH B IIPOEKTE BCE BO3MOXKHBIE CIIydaH, IPOSKTUPYNHTE CBON KOJ TaK, YTOOBI OH
MOr' OBITh JIETKO pacIIMpeH TpH HEOOXOAMMOCTH JOOaBJICHUS HOBBIX BO3MOXXHOCTEH. OOBEKTHO-
OPHEHTHPOBAHHbIE ITPOEKTHI, KaK MPABIJIO, TYT pabOoTaroT JIydIe.



3. UHTepdenc nonb3oBaTensi He AOMKEH ObITb MOXOXMUM Ha KOMNbLIOTEPHYHO
nporpammy (MPUHUUN NPO3pPavHOCTH).

Sl omHAaXKABI CIBINIAN, KaK KTO-TO CKa3all, YTO JYYIIMM IOJH30BATEIbCKUM HHTEp(EHCcOM M3 KOraa-iubo
pa3paboTaHHBIX SBJIETCS KapaHaail. Ero Ha3HaueHHe TOTYAC JKe TIOHATHO, [UIsl HEro He HY)KHO PYKOBOJICTBO
MOJIb30BAaTENsI, OH TOTOBUTCS K paboTe 6e3 ocoboii cyeTsl. OmHako HanboJiee BAXKHBIM CBOHCTBOM SIBIISIETCSI
npo3pauHocTh. Korja Bel mosib3yeTech KapaHAallloM, TO JAyMaeTe O TOM, YTO Bbl IHIIKTE, a HE O CaMOM
KapaHjarie.

INogo6Ho KapaHzamry, TyYIIUMH KOMIBIOTCPHBIMH HHTep(eHcaMu SBIAIOTCS T€, KOTOPHIE CKPBIBAIOT CaM
(akT TOrO, YTO BHI OOpamaeTech K KOMIBIOTEPY: 3aMedaTelbHBIH HpuUMep - uHTepdeiic ¢ cucremoit
3a)KUTaHMs Ballero aBTOMOOW 1. Bbl moBopaunBaeTe 3aKUraHue, BKIFOYAETe CKOPOCTh M KMETE Ha ras, Kak
ecni ObI Bce 3T OOBEKTHI MHTepdeiica (K04, pelyar CKOPOCTEH, Ieaans) ObUIM NMPHUIEIUICHBl NPsMO Ha
nBurarens. TeM He MeHee, 3TO HE TaK: OHM Telepb OOBIYHO MPOCTO YCTPOKMCTBA BBOAA B KOMIIBIOTED,
KOTOPBIH yIPaBIIIeT JBUrATEIIEM.

K coxanennio, momoOHBI YpOBEHb SCHOCTH HYacTO OTCYTCTBYET B IIOJNB30BATEIBCKHX HHTEpdeicax.
IIpencraBpre Tpadmdeckuii naTepdeiic momp3oBatenss Wimdows Ha aBTromoOmie. Bel Tporaerech, BEIOpaB B
T1aBHOM MeHI0 TyHKT "JIpmwkenue aBtomoOmms". Illemdok mo Hemy oTkpoeT MeHio "IlepexmroueHue
cKopocTH", KOTOpOe TMPEUIOKHUT BaM BbIOOp n3 ommuit "Brepen", "Hazan" u "He#itpanpuas". lllenkauTe 1o
OHOW W3 HUX, YTOOBI NEpEeIBUHYTH (IaXOK Ha HY)KHOE BaM HaIpaBieHHE. 3aTeM BEPHUTECH B MEHIO
"JiBmxenne aBroMoOmns" M BeIOepuTe KomaHay "Iloexanu". JTO BBI30OBET MOSIBICHHE JWAIOrOBOIO OKHA
"CkopocTh", TJIe BBl TOJKHBI MCIIOJIb30BATh MOJI3YHOK JAJIsl BBOJA XKejlaeMoi ckopocTu. OJHAKO YCTaHOBUTH
CKOpPOCTh TMPAaBHJIBHO TPYTHO BCJIEICTBHE BBICOKOTO pa3pCHICHHS IMOJ3yHKa (MOJI-MULIAMETpA JBHKCHHUS
MBIIIN COOTBETCTBYET NPUMEPHO | KM/4), IOATOMY BBI cKopee ycTaHoBuTe 59,7 kxm/u BMecto 60. 3aTeM BbI
HaxkuMaere KHOTKY "lloexanu" B ITHAIOTOBOM OKHE, BCIEI 3a YeM MOsIBIsACTCS cooOieHue "CTOSHOYHBIN
TOpMO3 He yOpaH - Haxkmute F1 st cpaBku" (IMHAMHK M3JaeT TPOMKHIA 3BYK). BBI ITOKOpHO Ienkaere 1o
kaonke "OK", 4ToOBI yOpaTh OKHO COOOIIEHWH, 3aT€M CHOBA TBITAETECh OTKPBITH TJIABHOE MEHIO, HO
MaIlliHa MPOCTO MOCHUIAeT BaM 3BYKOBOM curHai. HakoHer, MOHAB, 9TO JETO B TOM, YTO JHAJIOTOBOE OKHO
"CkopocTs" emie otoOpaxaercs, BbI IIenkaeTe 1mo kaomke "OrtMeHa", 4ToObl yOpaTth ero. Brl oTkpbiBaeTe
MeHto "CTosHOUHBIH TOpMo3" m yoOupaeTre ¢uraxkok "BkmodeH". 3aTeM BbI CHOBa OTKPBIBa€TE OKHO
"Tloexanmu". 11 BHOBB mosrydaeTe cooOIieHne (M TPOMKHIA 3BYK) O TOM, YTO BBI JIOJDKHBI CHadayia BHIOpATh
HanpasieHue B MeHI0 "[lepekimiodenne ckopocTu'. B 3TOT MOMEHT BB pelraere, 4TO BaM, MOXKET OBITh,
Jy4IIe TPOUTHCH Ha PabOTY TECIITKOM.

Bot npyroii mpumep: 3aHMMasCh HEAABHO IMOJTOTOBKOM 0030pa, s MPOCMOTPET HECKOJIBKO IPOTPaMM
ABHAIIOHHBIX OOpPTOBBIX XypHasoB. ("BopToBoif >xypHan" - 3TO OYeHb NMPOCTOH TAOMMYHBIA TOKYyMEHT.
Kaxnast cTpoka COOTBETCTBYET OTAEIBHOMY BBUIETY, & CTOJIOLBI pa3OMBAarOT OOLIYI0 MPOJOKHTEIHLHOCTH
BBIJIETA HA PA3JIMYHBIE KATETOPHUHU: UTOTOBAsl MIPOIOJDKUTENEHOCTD, IPOJOIDKUTEIBHOCTD TI0JIeTa B o0akax 1
T.IL. B apyrux cronduax mnojer nmomevaeTcs Kak JeI0BOH U Tak Jajee).

Camprit gyqmuii naTepderic U3 BceX ObLT TOT, KOTOPHIM BBINIANET COBEPIICHHO OJUHAKOBO C MPUBBIYHBIM
OyMaXHBIM JKYpHAJIOM, HO aBTOMAaTHU3UPOBAJl HYAHYIO paboTy. Bbl BBOIMIN BpeMs B "UTOTOBBIA" cTONOCTT -
M TO K€ caMoe BpeMs IOSBILUIOCH B JAPYTHX HMOIXOAIIMX IO CMBICTY CTOJNOIax. 3HAYEHHS MO CTOIOLIAM
CKJIaJIBIBAINCh ABTOMATUYCCKU JUISA TOJNyYCHHS HMTOTOB IO KATErOpHsM. BBl MOTJIH JIETKO T'C€HEPHPOBATH
HEOOXOUMBIC OTYETHI W IKCIOpTHpoBaTh AaHHBIE B ¢opMmar ASCIl ¢ pazmenuTensMu W3 CHMBOJIOB
TaOyJANMK, KOTOPBI YHTACTCsA IMOWCTHHE 000N MPOTrpaMMOil 3JICKTPOHHBIX TaONHWI] WX MOATOTOBKU
TEKCTOB B MUpe. [l HEIPUBBIYHOTO B3TJIs/1a BECh HHTEpQEiic Ka3acs, MATKO TOBOPS, pa304apOBBIBAIOIIIM,
HO OH OBUT ()YHKIMOHAIFHBIM M MHTYUTHBHO TOHSATHBIM, a MPOTrpaMMa - MaJCeHbKOM U ObicTpoi. OmHAKO
CaMbIM BaXKHBIM OBLIO TO, YTO 3TOT MHTEp(ENC BBITIAACT Kak OOPTOBOM KypHAJI, a HE KaK mporpamma s
Windows.

Jpyro# KpaliHOCTBIO OBLI OMIETOMIISIOIINNA rpadudeckuii mHTEpdeiic momp3oBatenss Windows: y HeTo ObLIH
JIMaJIOrOBbIe OKHA; y HEro ObUIa TpexMmepHas rpaduka; Bbl MOTJIM T€HEPUPOBATH KPYrOBBIC JHArPaMMBI,
MOKAa3bIBAIOIINE TMPOLECHT MPOJOIDKUTEIBHOCTH MoJieTa B OOJNakax MO OTHOUICHHIO K BalieMy oOIemMy
Hanety Ha "llecHe-172" 3a mocieaaue 17 JieT; BB MOTJIH IMOMEIIATh BHYTPh OTCKAHUPOBAHHYIO (OoTOrpaduto
caMmoJjeTa...- BBl MPEJICTaBWIA 3Ty KapTuHy. [IporpaMma BBINNIAZENAa MPEBOCXOAHO, HO €€ OBUIO TOYTH
HEBO3MOXXHO HCIOJB30BaTh. He OBLIO MpakTWYECKOH MPUYUHEI IUTS CO3/aHUs OOJBIIUHCTBA JUATPAMM W
OTYETOB, KOTOPBIC OHA MOIJIa TeHePUPOBaTh. BBOJ JaHHBIX OBLI HEYHOOHBI W MEIJICHHBIH - BBI JOJDKHBI
OBUTH BBI3BATh TUAJIOTOBOC OKHO C MOJSIMH, pa30pOCAHHBIMHU IO BCEH ero moBepXHOCTH. DaKTUYECKU BB



JIOJDKHBI OBLIH TIPOYHUTATH BCE, YTOOBI OOHAPYKUTH Ty KaTETOPHIO, KOTOpasi BAC HHTEPECOBaa, a HEKOTOPHIC
U3 KaTeropuil ObLUTH CKPBITHI 32 KHOTIKAMH, HEM30S)KHO Biieua 3a COOOM CIIOKHBIN MOMCK. YTOOBI J0OaBUTH
o0HIy K OCKOpOJIEHHWIO, 3Ta MporpamMma ObUTa HAICTPOCHA HaJll CEPBEPOM PEIAIMOHHON 0a3bl JaHHBIX
(TTOMHHUTE, 9TO ATO JJIS MMOJEPKKH MPOCTON TaOIUIBI 0€3 peNsAIMOHHBIX cBs3eil). Ona 3ansuta 30 MOaiT Ha
MoeM jaucke. MHe TpeOOBaloCh MOYTH 5 MHUHYT, YTOOBI C/ENATh 3aMKCh, KOTOpas 3aHMMana rnpumepHo 10
CeKyHI B OyMakHOM OOpPTOBOM JKypHaje WM YIOMSHYTOM paHee NMpPOCTOM TpadudeckoM HHTepdeiice
nosb3oBarens. [Iporpamma Obia 6ecrione3Ha, Ho, KOHEYHO, MOTPSICAIOIIA.

OpHa W3 TIaBHBIX MPOOJIEM 3aKITI0YANAch B TOM, YTO HHCTPYMEHTHI, HCIIOJB30BaHHBIC JUTS CO3AaHUS BTOPOU
MPOTPaMMEI, TEPETPYKAIOT MPOCKTHpoBaHWe wHTep(eiica. Bee 3TH mporpaMmel ObUIH pa3paboOTaHBI Ha
SI3BIKE OYCHB BBICOKOTO ypoBHs Visual Basic (koTophlii MHE Ha caMOM Jeli¢ HE OYCHb HPABHUTCS, MEXKIY
npounM). [IpunnoskeHus, co3IaHHbIe IPU MOMOIIU TAaKUX MMOCTPOUTEICH MpUiIoxkeHu, kak Visual Basic (wm
Power Builder, unmm Delphi, umu ...) 00bI9HO UMEIOT CHEUU(BUUCCKUIN BHEIIHUI BUJ, KOTOPBIH HEMEIICHHO
TOBOPHUT BaM, 4TO 332 MHCTPYMEHT OBLI MCIOIB30BaH JJIs TIOCTPOCHUS ITOTO TPIIOKEHHS. [IpOeKTHPOBIIUKY
uHTEepdeiica HEeKyma OOpaTUThCS 3a IMOMOINBIO, €CIH 3TOT CHeHU(GHUYCCKHH BHI HE IOAXOTUT IS
KOHKPETHOTO MpoeKTa. [101p30BaTe/Id reHepaToOpOB IMPHIIOKEHHUN TOJDKHBI MMETh MX HECKOJIBKO Ha BHIOOP,
YTOOBI 3aTEM HCIOJB30BATh TOT, KOTOPBIH JIyIIle BCETO COOTBETCTBYET MOTPEOHOCTAM ITaHHOTO MHTep(eiica.
He cMoTps Ha 3TO, MO¥ OIBIT ITOKA3BIBACT, YTO HAHOOJICE MPAKTHUCCKHIE MPOrPAMMBI CO BpEMEHEM (B KOHIIE
KOHIIOB) IOJDKHBI MIEPEHECTH TI0 MEHBIICH Mepe 4acTh Kojaa MHTepdeiica Ha A3bIK HU3KOro ypoBHs THia C
i C++, mo3ToMy BaXKHO, YTOOBI Ball TeHEpaTOp NPWIOKEHHH OBUT CIOCOOEH TakkKe MCIIONbh30BATh
HU3KOYPOBHEBBIH KOJI.

4. He nyTtanTe nerkoctb B U3y4eHUM C NIErKOCTbIO B UCMONIb30BaHUM.

Orta mpobiemMa KOTAa-TO Kacajach IMOYTH HCKIIOYUTENbHO MamuH Macintosh, Ho Windows u 31ech B
mocjenHee BpeMs BRIXOAWT Brepen. Kommbrorep Mac OBIT CIPOEKTHPOBAH TaK, YTOOBI MPEXIE BCETO OBITh
OPOCTEIM B OCBocHHMH. [lomokuMm, 9Tto Terymka Matmibaa Mak-I' miMkaTTh dYacTo 3aXxoawnia B
KOMIIBIOTEPHBIA Mara3uH, 4YTOOBI IOJIE30BaThCS HMX VYCIAYTOM IO MOMCHTAIFHOW IIEYaTH KYyJIHHAPHBIX
pernentoB. B wmrore Marmnpna 3a0upacT KOMITBIOTED TOMOIM M YCHCITHO BBOJHUT PEIENTHI B TCUCHHE
HECKOJBKUX MECAIEB. Tenepp OHA XOYET B3ATh 3TU PEIICTHI, MPOAHATHU3UPOBATh UX XUMHUYCCKHIA COCTaB U
HAIHCATh CTAThIO B HAYYHBIH JKypHAJ O KOJUTOMIHBIX CBOMCTBAX MPOAYKTOB MUTAHUS Ha OCHOBE AIbOYMIHA.
Joktop Mak-I'unukarTu - XOpolas MallMHUACTKA, TiedaTaromas 00braHO okosio 100 cI0B B MUHYTY, HO 3Ta
y)KacHasi MBIIIb €€ MOCTOSHHO TOpMO3WT. Kakaplit pa3, Korga ee pyKH OTpPBHIBAIOTCSA OT KJIaBHATYyphI, OHA
TepseT HECKOIBKO cekyH. OHa IBITAeTCS HAWTH CIIOBO B CBOEM JOKYMEHTE W OOHApyKHBAET, UTO LIS STOTO
JIOJDKHA OTKPBITH MEHIO, BBECTH TEKCT B JHAJIOTOBOE OKHO W IIEIKHYTH 10 HECKOJIBKIM SKPAHHBIM KHOIIKAM.
B xonme ¢aiina oHa mDOKHA SBHO yKa3aTh yTHIIMTE IOWCKa BO3BpAaTHUThCA K ero Hadany. (Ee Bepcus
penakTopa vi 15-1eTHei TaBHOCTH IMO3BOJISET BBHITOJHUTH BCE ATO MPH MIOMOIIN JBYX HaKATHUH KIaBHII - O€3
HE0OXOMMOCTH OTPBIBATLCS OT KJIaBHATyphl). HakoHel, oHa 0OHapy>XHWBaeT, YTO Ha BHITIOJHEHUE OOBITHOM
pabOTHI - MOJITOTOBKU CTaThU B )KYpHAJ - YXOJIUT B JIBA pa3a OOJbIlEe BPEMEHH, YEM PAHBIIC, B OCHOBHOM H3-
3a MpoOJIeM C TMOJIb30BaTeIbCKUM HMHTEpdeiicoM. Eif He MOHATOOMIOCH PYKOBOJICTBO, YTOOBI MOJB30BATHCS
9TOU MPOTPaMMOH, - HyY U 4TO?

BepHeMes k mpuMepy ¢ KapaHAalIoM U3 Mpeasiayiiero maparpaga. OueHp TPYAHO HAYYUTHCS MOTB30BATHCS
KapaHgamoM. Y OONBIIMHCTBA AETEH 3TO 3aHUMAeT HEeCKOJBbKO JieT. (Bbl Mornu GBI BO3pasuTh, YTO, CYAS IO
KapakyJsIM Ha perienrtax, MHOTHE BpadH 3TOMY Tak M He Haydminch). C APyroi CTOPOHBI, OCIE TOTO, KaK
BBl HAYYHMJINCh, KapaH/AIIOM II0JIE30BaThCA OYCHB JIETKO.

I'maBHast mpoOnema 3/1eCb COCTOUT B TOM, YTO IS ONBITHOTO ITOJIb30BATENA YaCTO TPEOYeTCsl COBEPIICHHO
Ipyroii mHTEpdEiic, ueM s HaduHaromero. JJonomHuTeIbHast TOMOIIb THIA "TOpsIuX" KIABUII HE pemaeT
9Ty NpoOieMy; CTapbli HEYKIIOKHH MHTep(elC MoJIb30BaTeNsl BCE €Il MEUIaeT MPOIYKTHBHOCTH, M HET
0c000#i pa3HUIIBI: OTKPOETE JIM BBl MEHIO TIPH TOMOIIX "Topsdeil” KJIaBUIIM, WX MBIIIBIO. 31ech pobiemMa B
CaMOM MEHIO.

5. Mpon3BogUTENbLHOCTL MOXET U3MEPSATLCA YMCNIOM HaXXaTUN KnaBuLl.

WuTepdeiic, TpeOyronmii MeHbIe HaXXaTHH KIaBUII (VI IPYTHX JIEHCTBHMA TOJB30BATENS THIIA IIETIKOB
MBIIIBIO), JIYYIIe TOTO, KOTOPBIA TpeOyeT MHOTO HaXKaTWH JUIS BBIOJHCHHS OJHON M TOH JKe OICpallvy,
JTaXKe CCIIM TaKUe BUIBI HHTEP(HEHCOB OOBIYHO CIIOKHEE B OCBOCHUH.



[TomoOHBIM 00pa30M MOIB30BATEIECKUMHU UHTEp(dErcamMu, CKPBHIBAIONIMMU WHPOPMALUIO B MCHIO WIH 32
SKpaHHBIMH KHOITKaMU, OOBIKHOBECHHO TPYIHEE IOJIb30BAThCS, TIOTOMY YTO JUIS BBITOTHCHUS OJHOM 3a1aun
HEOOXOIMMO BBITIONHUTh HECKONBKO oOmepanuii (BBI3BAaB TOAPSN HECKOJIBKO CITyCKAIOUINXCS MEHIO).
Xopowmwmii npuMep - HacTpoMka mporpaMMmbl. Bo MHOTHMX M3 HCIOJNB3YEMBIX MHOM €XEIHEBHO MPOTPaMm
ONIMM HACTPOWKM pACCHIMAHBI 10 HECKONBKUM MeHI0. To ecTh [UId BBI30BAa JHANOTOBOTO OKHA,
HACTPaWBaIOIIETO OJWH W3 aclleKTOB TOTO, YTO JeNaeT mporpaMMa (Hampumep, BBIOOp MmpudTa), s TOJDKEH
BBIOpPAaTh OJHO MEHIO. 3aT€M s JOJDKCH BBI3BAaTh IPYroe MEHIO, YTOOBI CHENaTh YTO-TO B TOM K€ OyXe
(marmpumep, BBIOpaTh BeT). Jlydime moMecTHTh BCE ONIIMM HACTPOHKH HA OXHOM DKpaHE U HCIOIH30BATh
(hopMaTHpOBaHUE FKpaHa sl 00BEINHEHHUS OMIUI 10 HA3HAYCHUIO.

6. Ecnu Bbl He MoOXeTe cKa3aTb 3TO MO-aHIMUWUCKU, TO Bbl HE CMOXeTe
BbINONMHUTb 3TO Ha C/C++,

OT0 IMpaBUJIO C MOCICAYIOINM TAKKC OTHOCATCA K IpaBUJIaM IMOJIb30BATCIILCKOTO I/IHTep(beﬁca, HO 31€Ch 110
"monb3oBaTeaeM" YK€ MOHUMACTCA MPOTPaMMUCT, HCHOJ’IB3yIOH1HI7[ HaIIMCaHHBIA BaMH KOJ - 4aCTO 3TO BBI
CcaMu.

AKT 3aITiCH Ha aHTJIMICKOM SI3BIKE OIMMCAHUS TOTO, YTO JeNlaeT MporpamMmMa, ¥ 94To AelaeT Kaxaas QyHKIHS B
mporpamMMe, SBIACTCS KPUTHYECKHMM [IaroM B MBICIUTEIFHOM IIpoOIecce. XOpOIIO TOCTPOEHHOE,
TpaMMaTHYECKH IPABWIBHOE TMPEIUIOKEHHE - NPHU3HAK SICHOTO MEIIUICHHS. Ecim BBl HEe MOXETEe 3TO
3amnmcarh, TO BEIMKA BEPOSTHOCTH TOTO, YTO BBl HE MOJHOCTHIO IMPOIyMaNIH Tpo0ieMy mim perrenue. [Tnoxas
rpaMMaTHKa U CTPOCHHE TMPEIUIOKEHUS SBILSIFOTCS TAKXKE IMoKa3aTreiaeM HEOpEeKHOTO MBINUIeHUs. [loaTomy
MIEPBEI NIar B HATTMCAHWH JIFOOOW TPOTPaMMBI - 3aIUCaTh TO, YTO AeJaeT IPorpaMMa, ¥ Kak OHa 3TO JelacT.

EcTb pa3Hble MHEHHSI O BO3MOKHOCTH MBIIUICHUS BHE SI3BIKA, HO 51 YOCK/ICH, UTO aHAIUTHICCKOES MBITIICHUE
TOTO THIA, KOTOPBII HY)KEH B KOMIIBIOTEPHOM IPOTPaMMUPOBAHUH, TECHO CBSA3aHO C SI3BIKOBBIMH HAaBBIKAMHU.
Sl He nymaro, 4TO SIBISIETCS CIYYallHOCTBIO TO, YTO MHOTHE M3 3HAKOMBIX MHE JIYYLIMX MPOrpPaMMHCTOB
UMEIOT AWIUIOMBI 110 WCTOPHH, (PHIONOTHH U CXOXHM HaykaMm. Taroke He SIBISETCS COBIIAQJCHHEM TO, UTO
HEKOTOpPBIE W3 BUACHHBIX MHOW XyAIIHX TMporpaMM OBUIM HaNWCaHBl HWHXKCHEpaMH, OQHU3UKaAMH U
MaTeMaTHKaMH, 3aTPATHUBIIMMH B YHHUBEPCHUTETE MacCy SHEPIHH Ha TO, YTOOBI ACP)KAaThCS KaK MOXKHO
JTAIBIIIe OT 3aHATHH I10 SI3BIKY U JINTEpartype.

CyIJ.IHOCTI: 3aKJII04a€TCA B TOM, YTO MaTeéMaTHUYCCKasA IIOATOTOBKA IIOYTU HE HYXHA B KOMIIBIOTCPHOM
nporpaMMupOBaHNH. Tor tun OpPraHnU3allMOHHOTO MACTCPCTBA U AHAITUTUYCCKUX CHOCO6HOCT6ﬁ, KOTOpLIﬁ
HYXXCH Jid MpOorpaMMHpPOBAaHUA, CBA3aH IMOJHOCTHIO C T'yYMAHHUTAPHBIMHU HayKaMH. J'Iormca, Hanpumep,
npenogaBajiaCb Ha (1)I/IJ'IOCO(1)CKOM (baKyJ'IBTeTG, Korga s OBLI B YHUBCPCUTETE. HpOHGCC, I/ICHOJ'II;?;}’GMBIﬁ npu
MPOCKTUPOBAHUN U HANIMCAHUN KOMIBIOTCPHBIX IMPOTPaMM, MOYTH MOJIHOCTHIO UACHTHUYCH TOMY, KOTOpLIﬁ
HCIOJIb3YCTCH, YTOOBI COYMHATHL M MHCATH KHHIH. Hpouecc MMporpaMMHUpOBaHNA COBCEM HE CBS3aH C TEMHU
npoueccaMu, KOTOPbIC UCIOJIB3YIOTCA IJId PCHICHUS MATEMATUICCKUX ypaBHCHI/Iﬁ.

3meck A gAenmar0 paduue Mexay wuHpopMmaTHkon (computer science) - MaTeMaTHYECKHM aHaJIM30M
KOMITBIOTEPHBIX TPOrpaMM - M MPOrPaMMHPOBAaHHEM HJIM Pa3pabOTKOW MPOrpaMMHOrO obecrieueHus -
JUCHUIUIMHOM, WHTEPECYIOIIeHCs] HalMcaHUeM KOMIBIOTEpHBIX mnporpamm. IIporpammmupoBanue Tpedyer
OpraHU3aIOHHBIX CIIOCOOHOCTEH M SI3BIKOBOI MOATOTOBKH, a HE a0CTPAKTHOTO MBIIUICHHUS, HEOOXOAUMOTO
JUIS 3aHSATHA MaTeMaTHYeCKHM aHaimu3oM. (B yHHMBepcuTeTe MEHS 3aCTaBIUIM MPOXOAUTH TOJ HA JICKIUH IO
MaTEeMAaTHYCCKOMY aHAJM3y, HO S HHUKOTJAa W3 HEr0 HUYEro HE HCIONB30BAT HHU HAa 3aHATHIX I10
UHPOPMATHKE, XOTS JUTI HUX MaTaHAJIU3 ObLT HEOOXOAUMBIM YCIIOBHEM, HH B PEaTbHOM KHU3HU).

S Kak-TO MONYYHMI OTKPBHITYIO PEICH3WI0 Ha KHUTY, TOCBSIICHHYIO MHOW TpPEAMETY IPOCKTHPOBAHHS
KOMITHJISITOPOB, B KOTOPOH PEIeH3EHT (KOTOPHIH MpenojaBai B OJHOM U3 BEAYIIUX YHUBEPCUTCTOB) 3asBUIL,
YTO OH "cuuTaeT abCOJIOTHO HEYMECTHBIM BKIIIOUYEHHE HMCXOMHOT0 KOJa KOMOHJIATOPa B KHHUTY O
MPOEKTUPOBaHUN KoMIHIsATOpoB". [lo ero MHEHHUIO, HEOOXOUMO YUHTh "(QyHIaMEeHTAIBHBIM MPUHIUTIAM" -
JieKaIei B OCHOBE MaTeMaTHKe W TEOPHH S3bIKa, a IETAId pealn3anny - "TpuBHalbHbI". [lepBoe 3amedanue
MMEET CMBICI, €CI y Bac CO3[ajoCh BIEYATICHHWE, YTO KHHrAa HAaMHCaHa YYeHBIM-CIICIHATUCTOM IO
uHdopmartuke, a He IPOrPAMMHUCTOM. PEIEH3EHT MHTEPECOBAJICS JIHIIb aHAIM30M KOMIHJISITOpA, & HE TeM
KaKk ero HamicaTb. BTopoe 3amMe4yaHHe MPOCTO MOKa3bIBAET BaM, HACKOJBKO H30JHpOBAJIA ce0sl HaydHas
3HTa OT PEalbHOTO TPyJa MPOrpaMMHPOBaHUsA. VHTEpecHO, YTO OCHOBOMONArampmas padboTra mo TEOpHU
SI3bIKA, CJETaBIIas BO3MOXHBIM HAIMCAaHUWE KOMIIWJIATOPOB, ObLIa BBIIOJNHEHA B MaccadyceTckoM
TEXHOJIOTHYECKOM UHCTUTYTE JIMHTBUCTOM Haymom X0oMCKIM, a HE MATEMaTHKOM.



O6paTHOI>i CTOpOHOﬁ 3TOM MOHETEHI SIBJISCTCS TO, YTO €CJIM BbI 3allUIM B TYIIHK IIPpHU PCUHICHUN npoGneMm, OJINH
H3 JIy4dHumx CITOCOOOB BBIMTH M3 HEr0 - 3TO OOBSCHUTH np06neMy MPUATCIIO. Ilourn BCCra peuicHue
BO3HHKAET B BaIllel TOJIOBE oCpeEaAuHE OOBSICHCHMSL.

6.1. HaumHanTe ¢ KOMMeHTapueB.

Ecmu BBl TOCHEnoOBaNy COBETY B MPEIOBIAYINEM IPABWIC, TO KOMMEHTAPHH UIS BAIlCH MPOrPaMMBI YKe
rotoBel. J[7s TOrO, YTOOBI MOJYYUTh AOKYMEHTHPOBAHHOE OIHMCAHHWE pEalU3allid, BbI IPOCTO MHCAIUA U
JOOABIISUTH BCIICH 332 KaXKIBIM ab3alieM OJIOKH KOJa, PEalH3YIOIIME KauyecTBa, OMHCAHHBIC B ATOM ad3arle.
Omnpasmanue "y MeHsI He OBIJIO BpeMeHH, 4TOOBI T00aBUTh KOMMEHTapHH' Ha CaMOM JieJie O3HadaeT "sI mucai
3TOT KOJ 0€3 MpOeKTa CUCTEMbI M Y MEHsI HET BpeMeHH BocnpousBecty ero". Eciu co3narens nporpaMMbl He
MOYET BOCIIPOU3BECTH MPOEKT, TO KTO K& CMOXKET?

7. YutanTe Koga.

Bce nucarenu - 310 unTatenu. Bel yuureck, Koraa CMOTPUTE, UTO JENAOT APYrHe mucateia. Y AUBUTENBHO,
HO mporpaMMucThl - mmcatenn Ha C++ m C - wacTto He uymTaroT Koa. Tem xyxe. S HacTosATEenHHO
PEKOMEHAYI0, 9TOOBI, KaK MEHUMYM, YICHBI TPYIIIEI IPOTPaMMUPOBAHUS YUTAIH KO APYT Apyra. YuTarenb
MOJKET HaiTH OMMOKH, KOTOPHIE BBl HE YBUACTH, M ITOIATh MBICIh, KaK yIyYIINTh KOJI.

Wnes 3aech - He QopmanibHas "KpUTHKA Koja'", MMEIOIIasi JOBOJIHHO COMHHUTENILHBIN XapaKTep: HUKTO He
XO0YeT HACTYNATh HAa HOTY KOJUIETe, TIOATOMY IIAHCHI MOJYYHTh TOJC3HYI) OOpaTHYIO CBsI3b B (hOpMAIbHON
cuTyanuu Maibel. [lJi1 Bac JydIle MPHUCECTh C KOJUIETOM W MPOCTO Pa3o0paTh KOJ CTPOKAa 3a CTPOKOH,
OOBSICHSSL YTO KaK JeNAeTCs M MOJydYas KaKylo-TO OOpaTHYIO CBs3b M coBeT. [y Toro, 4toObl mogo0HOe
VIpaXHCHHUE IMPHUHECIIO TONb3Y, aBTOP KOJA HE JOJDKEH JeiaTh HUKAKUX IPEIBAPUTCIBHBIX ITOSCHECHUIA.
Yuratenp JODKEH OBITh CHOCOOCH MOHMMATh Kon, uyurtas ero. (Ham BceM NpuUXOAWIOCh UMETH JIENO C
y4eOHUKAMH, CTOJb TPYTHBIMH JUIs TOHMMAHWS, YTO HHYETO HENb3s OBUIO IMOHATH 0€3 OOBSICHCHUS
npenozaBarens. XOTS 3TO U TapaHTUPYET, YTO INPErojaBarelib HE OCTaHeTcs 0e3 paboThl, HO HHUKaK He
oTpaxkaeTcsi Ha aBTope ydeOHuka). Ecii BaM NPHIUIOCH OOBSCHITH YTO-TO BalleMy YHUTATENI0, TO 3TO
3HAYUT, 4YTO Balle OOBSICHEHHE JODKHO OBbITh B KOJE B KauecTBe KoMMeHTapus. JloOaBbTe 3TOT
KOMMEHTapHii, KaK TOJBKO BBI €r0 MPOM3HECIH; HE OTKIIABIBAUTE ITOTO 10 OKOHYAHHMS POCMOTPA.

7.1. B uexe coBpeMeHHbIX NPOrpaMmMMUCTOB HET MecTa NPMMafOHHaM.

D10 ClencTBUE W3 MpaBmiia YTeHUs. [IporpaMMHUCThI, KOTOPbIE AyMAIOT, YTO MX KOJ COBEPILEHEH, KOTOPbIE
OTBEPraloT KPUTHUKY, BMECTO TOTO, YTOOBI CUMTATh €€ TOJIE3HOM, U KOTOPbIE HACTAMBAIOT HA TOM, YTO OHHU
JIOJDKHBI paboTaTh BTHXOMOJIKY, BEPOSTHO, MUINYT TapabapIiuHy, HE IMOJNAIONIYIOCS COMPOBOKACHHIO -
JTaKe eCITM KaKeTCsl, 9To oHa padoTaeT. (CMBICIIOBOE yIapeHHe 3/1eCh Ha CIIOBE KAMCEMCsl).

8. PaznaranTte cnoXxHblie NnpobnemMbl Ha 3a4a4YM MeHbLUero pasmepa.

Ha camoM jene 3TO Tarkke MPaBWIO W JIUTEPATYpHOTO CTHIS. ECHM KOHIENIHUIO CIMIIKOM CIIOKHO
OOBSCHUTH 32 OJUH pa3, TO pa3deiTe ee Ha MEHBIINE YaCTH M OOBSCHANTE KKIyIo Mo odepean. To xe
Ha3HaYCHHE Y IVIaB B KHUre U naparpados B riase.

Kak npumep, cBsA3aHHBII ¢ MPOrpaMMHUPOBAHUEM, BO3EMEM IMPOIIATOE OMHAPHOE JCPEBO, OTIMYAFOIICECS OT
HOPMAITFHOTO JIepeBa TEM, YTO yKa3aTellb Ha y3el-MIOTOMOK B KOHIICBOM Y3Ji¢ YKa3hIBacT Ha CaMo JEPEBO.
JIefCTBUTENBHBIM IPEHMYIIECTBOM HPOIIUTOTO JAEPEBa SBIETCS TO, YTO €ro JIETKO IMepecedb HEPEKYPCHUBHO
MPY TIOMOIIM STHX JOMONHUTENBHBIX yKazarenei. [Ipobiema 3akimo4aeTcss B TOM, YTO CIIOKHO BBIUTH U3
ANTOPUTMOB TIepeceucHus (B 0COOCHHOCTH 0OpaTHOTO nepecedeHus). C Apyrodl CTOPOHBI, UMes YKa3aTelb
Ha Yy3eJ, JICTKO HAlWCaTh AJITOPUTM IIOMCKAa IOCICAYIOMIEro 3JIeMEHTa B 0OpaTHOM mopsake. [lyrem
M3MEHEHUsT (HOPMYITMPOBKH C "BBINIOJIHUTH TiepecedeHre B OOpaTHOM Mopsake" Ha "HayaB C Camoro
OTIAJICHHOTO Yy3lla, MCKaTh MOCIEAYIOIINEe 3JIEMEHTHl B OOpaTHOM TMOps/KE, MOKa OHM He 3aKoHYaTcs"
MOJTy4aeM pa3perinmMyto 3aaaqy:

tree t; /I nepeBo
node = postorder_first( t); // MCXOTHBIN y3el
while( node ) /| ecTb elme y3ib1?

node = postorder_successor( t ); /l CemyrOUIuii y3eI-pOauTeNb



9. Ucnonb3ynTe BeCb A3bIK.

9.1. Ucnonb3ynTte ANA paboTbl COOTBETCTBYIOLWMUIA UHCTPYMEHT.

JlanHOe TpaBWIO ABISETCS CHOYTHUKOM ImpaBuna '"He myraiite NOpHUBBIYHOCTE € YHTAEMOCTBIO",
NPE/ICTaBIEHHOTO HIKE, HO cKopee Ooible KacaeTcs mpoOneM pykoBozcTBa. MHeE 4acTo roBOpST, 4TO
CTyJICHTaM He pa3pellaercs UCIoIb30BaTh HekoTopble yacT C miuu C++ (00BIYHO 3TO yKa3aTesH), IOTOMY
yTo OHM "HeunTaeMmbl". OOBIYHO STO NMPABWIIO HAaBA3BIBACTCS pyKoBomurTessimH, 3Haromumu OOPTPAH,
BEUCHUK win Kakoi-to JPYTO SI3BIK, HE IMOAICPKUBAIONINN YKa3aTeld, KOO MX HE OYCHb TO 3aCTaBHIIb
m3yqatb C. BmecTo TOro, 4TO0BI JOMYCTUTH, YTO MX 3HAHUS HEIOCTATOYHBI, TAKUE PYKOBOIHUTEIH OyIyT
JydIlIe KaJeyuTh CBOMX MPOTrPaMMHUCTOB. YKa3aTeNI OTINIHO YUTAEMBI I IporpaMMucToB Ha C.

W HaoOOpoT, s BUAEN CHUTYallMH, TJi€ PYKOBOJCTBO TPeOOBaJO, YTOOBI MPOrPAMMHUCTBI MEPELUTH C sI3bIKa
nporpammupoBanus tua KOBOJI Ha C, HO He *kenano OIIadynuBaTh MEPENOATOTOBKY, HEOOXOAUMYIO ISt
nepexofa. MM Xyxe, PYKOBOJACTBO IUIATHJIO 3a MEPENOArOTOBKY, HO HE MPEJOCTaBIsIO BpPEMEHH,
HEOOXOMUMOTO ISl JCWCTBUTEIBHOTO W3y4YCHHs Marepuana. [lepermoAroToBKa SBISETCS 3aHATHEM,
TpeOyromM Bcero pabodero aHsA. Bbl He MOXKETe OJHOBPEMEHHO BHIMOJHATH "MOJE3HYIO" padoTy, a eciu
MOTBITAETECh, TO BaIlld ACHBIH OYAYT BEIOPOIICHBI HA BeTep. Tak Wi UHave, Mocje TOro, Kak PYKOBOIUTEIN
BUJAT, YTO MX MTa0 He OBLI MPEBpalICH B Irypy IporpamMMupoBanus Ha C++ mocne 3-THEBHOTO KPaTKOTo
Kypca, OHH pCarupyrT, HAKIAJbIBas OTPAaHMYCHUS HA WCIOJH30BAHHEC HEKOTOPBIX dYacTeil s3bIKa.
@dakruuecku roBops "Bl He MOXkeTe UCMoNb30BaTh Ty yacth C++, KOTOpas He MOXO0XKa Ha S3bIK, KOTOPBIi
MBI HCITOJIb30Banu 1o mepexona Ha C++". EctecTBeHHO, 4TO OyAeT HENb3s IKCIUTYyaTHPOBATh HU OAHY U3
MPOTPECCUBHBIX OCOOEHHOCTEH sI3bIKa - KOTOpbIE MPEKAE BCEro W SBISIOTCSA TNIABHOW NPUYMHON €ro
WCTIOJTb30BaHUS - €CJIM BBl OTpaHUIHTE ceOs "MpocTeHmuM" IIOAMHOKECTBOM OCOOCHHOCTEH.

I Ha 9T OorpaHMYEHMs, MHE B TIEPBYIO OYepeab MHTEPECHO 3HaTh, 3aueM Obl1o MeHsaTs KOBOJI Ha C.
[Ipunyxnenue nmporpammuctoB Ha si3ike KOBOJI ncnons3oBate C Beerya nmopaxaiao MeHs CBOeH O0JbIon
riynoctbio. KOBOJI - BenukosenmHbId S3bIK 1711 paboOThl ¢ 0a3aMu JaHHBIX. Y HETO €CTh BCTPOCHHBIC
NPUMHTHBEI, YIIPOIIAIONINE BHIOIHEHNE 3a/1a4, KOTOPBIE 10BOJIBHO TpyAHBI A1t C. C, B KOHIIE KOHIIOB, OBLI
pa3paboTaH Ui CO3JaHUs OINEPAlMOHHBIX CHCTEM, a HE MNPWIOKEHHWH 0a3 maHHBIX. J[OBOJBHO MPOCTO
nonoaute KOBOJI, 4To0Bl OH moanep:kuBaid MOIHBIA rpagudeckuii nHTepdelc Mob30BaTeNs, €CIh 3TO
€AMHCTBEHHas puunHa nepexona Ha C.

10. MpoGnema pomkHa ObITb XOpPOWO nNpoAayMaHa nepes TeM, KakK OHa
CMOXeT ObITb peLueHa.

10 MMpaBuUJIO € ABYMA MOCICAYIOUIMMHU IIECPBOHAYAIBHO pacroarajoCb B Ha4dale 3TOM TIJIaBBI. HOﬂyMaB, s
NEPEMECTIII UX CHOAa, TaK KakK HO60$IJ'ICH, YTO, MPOYHTAB HX, Bbl NPOIYCTUTEC OCTABUIYIOCA YaCTb TJIaBbI.
OL[HaKO B MOU HaMCPCHHSA HEC BXOJUT YTCHUC HpOHOBCHeﬁ. Ot IMpaBuja MNOCBALICHBI BECbMa PCaJIbHBIM
HpO6J’I€MaM 1 BO MHOTUX OTHOLICHUAX SABJIAIOTCA CaMbIMU Ba>KHBIMU IIPpaBUJIaMU B JTOU KHHUTE.

HacTosimiee mpaBmiio sBISETCS HACTOIBKO OYCBHIHBIM YTBEPXKICHHEM B IMOBCETHEBHOM JKU3HH, YTO KaXKETCS
CTPaHHBIM €ro BOCIPHUITHE KaK e€/iBa JM HE epecH NPUMEHUTEJIbHO K MPOrpaMMHpPOBAaHHIO. MHE 4acTo
TOBOPSIT, YTO "HEBO3MOXKHO MOTPATUTH IIATh MECSAIEB Ha MMPOCKTUPOBAHKE, HE HAIMICAB HU OJHOW CTPOKU
KOJla - BeJb HAllla MPOM3BOAUTENHLHOCTh MU3MEPSIETCS] YHCIOM CTPOK KOJa, HAMMCaHHBIX 3a jeHs". Jlomw,
TOBOPSIIIEE 9TO, OOBIYHO 3HAIOT, KaK JENAeTCs XOPOIINH MPOEKT; MPOCTO Y HUX HET ATOH "pockormn'.

Moii OmBIT TOBOPHUT, YTO XOPOIIO CIPOCKTHPOBAHHAS IPOTrpaMMa HE TOJIBKO padoTaeT jiydiie (MIN MPOCTO
paboTaeT), HO M MOXET OBITh HamucaHa OBICTpee M OBITH TPOINE B COMPOBOXKICHUU, YE€M ILIOXO
CIPOCKTHPOBaHHAs. JIWITHIE YeThIpe Mecsia MPH MPOCKTHPOBAHUH MOTYT COKOHOMHTH BaM 00Jiee YeThIPEX
MECSIIIeB Ha JTale peaau3alud U OYKBAILHO TOJBI B IMEPHOJ COMPOBOXKICHHA. BaM He JOOHUTHCS BBICOKOU
MPOU3BOUTEIBHOCTH, ©CJIA TPHUXOJUTCSA BBHIOpPACHIBATH IMPONUIOTONHIO padoTy U3-3a CYIIECTBECHHBIX
U3BSHOB MPOEKTA.



Kpome Toro, CKBEpHO CIPOCKTHPOBAHHEBIC MPOTPAMMEI TPYIHEE pealn30BaTh. TOT apryMeHT, 4To y Bac HET
BPEMEHHU Ha TPOCKTHPOBAHKE, IIOTOMY YTO BBI "JOJDKHBI 3aXBAaTUTh PHIHOK MPOTPaMM KakK MOXKHO ckopee,
MPOCTO HE BBIIEP)KMUBACT HUKAKOW KPHUTHKH, IIOTOMY YTO peasM3allsl IUIOXOro (MJIM HHUKAKOro) MpoeKTa
TpebyeT ropaso 0oJbIIe BpeMeHH.

11. KomnbloTepHoe nporpaMmmMmumpoBaHue ABnsieTcs MHOyCcTpUen
ob6cnyxXnBaHus.

MeHs1 MHOTZAa MIOKHPYET HEYBaXKEHHE, NMPOSBIIEMOE HEKOTOPHIMH HPOTPaMMHUCTAMH MO OTHOIIEHHIO K
MOJIb30BATEISIM CBOMX TMPOrpaMM, Kak eciad Obl "monb3oBarens” (MPOM3HOCUTCS C TIPE3PUTEILHOMN
ycMenkoid) ObuT HU3IIeH GopMoi )Kn3HHU, HECIOCOOHOM K ITO3HABaTeNbHOH nestensHocT. Ho dakr coctout
B TOM, UTO BECh KOMIIBIOTEP CYIIECTBYET JIUIIb C OJHOH IENbIO: CIIy>KUTh KOHEUHOMY I10OJIb30BaTENII0 HAITUX
nponyktoB. Ecmu HUKTO OBl HE TONB30BaJCS KOMIBIOTCPHBIMH IIpOrpaMMaMH, TO HE ObUIO OBl
IPOrPaMMHUCTOB.

[edanbHBIM (haKTOM SIBIISICTCS TO, YTO CYIIECTBEHHO OOJIBINE MOJIOBUHBI pa3padaThIBAEMOTO €XKErOHO KOJa
BbIOpachIBaeTCs 3a HEHaJOOHOCThIO. Takue MmporpaMMbl WM HAKOT/IA HE MOCTYIAIOT B AKCIUTYaTalUo, W
UCTIONB3YIOTCS JIMIIb OYEHb KOPOTKOE BpPEMsl, MOCJE Yero BHIOPACBHIBAIOTCS. DTO 03HAYAET HEBEPOSTHYIO
MOTEPIO TPOU3BOJHUTEIILHOCTH, COKpalas IUisi OOJIBIIUHCTBA YIIPABISIONINX PEabHBIC CPEIHECYTOUHbIE
uudpsr BeipaboTku. IlogymaiiTe o BceX HAuMHAKOMIMX (GHUPMax, BBIMYCKAIOIUX MPOTPaMMBI, KOTOpPbIE
HUKOTJIa He OyIyT MPOJaHbl, O BCEX BHYTPUPUPMEHHBIX TPYMITax pa3pabOoTINKOB, MUIIYIIAX OyXralTepCcKue
MAKETHI, KOTOPBIMH HEITb3s BOCTIONB30BAThCS.

Jlerko YBUACTH, KaK BO3HUKACT 3Ta NEYAJbHAsA CUTyallUs: MPOTPaAaMMUCTBI CO3AANOT NPOrpaMMbl, KOTOPBIC
HUKOMY HE HY’KHBI. I/ICHpaBI/ITL €€ TOXKC JICTKO, XOTs 3TO U CTAJIKUBACTCA C HCOKUAAHHBIMU TPYAHOCTSIMU B
HCKOTOPBIX YCIIOBUAX: CIIPOCUTE J'IIOI[Gﬁ, YTO UM HYKHO, U 3aTEM cz[enaﬁTe TO, YTO OHHU BaM CKa3aJiu.

K coxaneHuto, MHOTHE IPOTPaMMHCTBI TPOU3BOIAT BICUATICHHE MOJIATAIOUIMX, 4YTO KOHEYHbIE
MOJIb30BATENIM HE 3HAIOT 4ero XoTsAT. B3mop. Iloytm Bceraa monb30BaTelM OKa3bIBAIOTCS TaK 3amyraHbl
CBHITUTIONTAM CHEIMATLHBIMA TEPMUHAMH "IKCIIepTOM", UTO 3aMOJIKaloT. MHe "yacTo ToBopuin: " S 3Har0, 94To
MHE HY>XKHO, HO HE MOTY 3TO BbIpa3uth". Jlyumuii orBeT Ha 3T0: "OTIMYHO, CKAKUTE 3TO HA HOPMAIHLHOM
SI3BIKE - 5 CMIETIAr0 TIEPEBOJI HA KOMIIBIOTEPHBIN'".

12. BoBnekanTte nonb3oBaTerien B Npouecc NPoeKTUPOBaHUA.

13. 3aka3uuk Bcerga npas.

Hu oxnoii mporpamme He TOOUTHCS yCIexa, €CIH €€ MPOSKTUPOBIIUKH HE OOIIAIOTCSI HETIOCPEICTBEHHO C €€
KOHEYHBIMH IOJb30BaTelsAMH. HecMOTps Ha 3TO, YacTO CHTyalus OOJbIIe HAOMUHAET UIPY
("ucriopueHnslii TenedoH"), B KOTOPYIO MHOTME W3 HAac WIrpajld B JETCKOM cagy M IpH Kotopoit 20
pebsTuieK caniaTes B Kpyxok. Kro-uuOyns memnuer ¢pasy cBoemy coceny (cocenke), KOTOPBIH MepesiaeT ee
CBOEMY, M TaK Jajiee 10 Kpyry. 3abaBa 3aKIr04aeTcsi B TOM, YTOOBI TIOCITYIIATh KaK COOOIIEHNE 3BYYHT TIOCIIE
TOTO, KaK MPOMJET BECh KPYr - OOBIYHO HUYETO IOXOKEro Ha MCXOoaHyto (pasy. Tor xe camblii mporecc
94acToO BCTpedaeTcsi npu pa3paborke nmporpamm. [lomb3oBaTenb TOBOPUT C YIPABISIONIMM, JOKJIAIBIBAIOIINM
JPYroMy YIpaBIsIONIEMY, KOTOPBII HAaHMMaeT KOHCYJIBTAMOHHYIO (upMy. [Ipe3ueHT KOHCYIbTallIOHHON
(upMBI pazroBapuBaeT ¢ PyKOBOJWUTENIEM Pa3pabOTUIMKOB, KOTOPHIM B CBOIO OYEPEIb FOBOPHUT CO CTapIIUM
TPYMIbI, OOpamaronMcsl HakoHel K mporpammucTtam. lllaHcel Ha TO, 4TO Haxe MPOCTOM HOKYMEHT C
TpeOOBaHMSIMHA OCTAHETCS MOCJIE 3TOTrO IIPOIecca HEBPEAUMBIM, PaBHBI HyN0. ENMHCTBEHHBIM pELICHHEM
3TOH MPOOJIEMBI SBISETCSI TECHOE BOBICUCHUE MOJIB30BATENEH B NMPOIECC pa3pabOTKH, JydIlle BCETO ITyTEM
BKJIFOUCHUS IO KpaifHEel Mepe OAHOT0 KOHEYHOTO MOJIb30BaTelIsl B KOMaHAy Pa3pabOTIHKOB.

PoncrBeHHas cuTyauus CKIaAbIBacTCs B ClIydyae MPOCTOM CaMOHAIESHHOCTH YacTH IPOrpaMMHCTOB,
KOTOpBIE TOBOPAT: "SI 3Har0, YTO MOJIB30BATENH CKA3aJM, YTO UM HYKHO C/IENAaTh 5TO TaKMM CHOCOOOM, HO Y
HUX HET JOCTAaTOYHBIX 3HAaHWI O KOMIIBIOTEpax, 4TOOBI NPHHATH CO3HATEJFHOE pELIeHHe; MOH Ccrocod
ayamre”. Takoe oTHOIIEHHE (AKTHUECKH T'apaHTHPYET, YTO MPOrpaMMOil HUKOTA He OyIyT IOJIb30BaThCS.
HcnpaButh cUTyalMio 34eCh MOXHO, O(UIMAIBLHO Ha3HAYMB KOHEYHOTO IMOJIb30BATENsl  JIMIIOM,
OLICHUBAIOIUM Ka4yecTBO MpoekTa. HUKTo He MoXKeT HauaTh MHUCaTh KOJ A0 TEX MOp, MOKa MOJIb30BATENb-



YJICH KOMaHbl HC JaCT Ha 3TO ﬂ06p0. COprHHI/IKI/I, HUTHOPUPYIOIIHUEC MTPOCKT B IMOJb3Y CBOUX I/Iﬂ@ﬁ, JOJIDKHBI
OBITH YBOJICHBI. B peaanoﬁ KU3HU ]I HOﬂO6HOFO THIIAa JETCKOTO YIPAMCTBA Ha CaMOM [JI€JIC HET MECTaA.

IIpr 5TOM HYXHO CKa3aTh, YTO OMNBITHBIA MNPOEKTHPOBIIMK 3a4acTyi0 TNpeliaraeT Jydiiee perieHne
npoOJIeMbI, YeM TO, YTO MPUAYMaHO KOHEUHBIM I10JIb30BATENIEM, B OCOOCHHOCTH €CIIH Y4eCTh, YTO KOHEUHbIE
MOJIb30BATENIM YaCTO MPEUIaraloT HHTepQeich, CO3IaHHbIE MO 00paslly MporpaMm, KOTOPBIMH OHH
MOCTOSIHHO TIOJIB3YIOTCs. HecMOoTpst Ha 3TO, BBl JOJDKHBI YOEAWTH MOJb30BaTENsl, YTO Balll CIOCOO JyHllle,
mepen TeM, Kak ero peanu3oBaTh. "Jlyammit" uHTEepdeiic He ABISETCS TydIInM, €CJIM HUKTO, KpOMe Bac, He
CMOXKeT (WU HE 3aX0UYET) UM MOJT30BAThCS.

14. Manoe - 3To npekpacHo. (bonblwoe == meaneHHoe)

Pacmiyxanue mporpamm SIBISIETCS OTPOMHOM mpoOieMoit. XKecTkuit muck BMecTEMOCThIO 350 MoOait Ha
MOEM JIaNTONE MOXET BMECTHTHh OIEPALMOHHYIO CHUCTEMY, YCCUCHHBIE BEPCHH MOUX KOMIMIATOpAa H
penakTopa W OoJsbllie HUYEro. B crapomaBHHE BpeMeHa s MOT pa3MecTuTh Bepcuu miusi CP/M Ttex xe
NporpaMM Ha €MHCTBEHHOW JHCKeTe BMecTUMOCThIO 1,2 MOaiita. UNIX B TO Bpems criokoitHo paboTtan Ha
16-pazpssmnom PDP-11 ¢ 64 Koaiitamu sinpa (BHyTpeHHeH namstv). B Hame Bpemst OOJBIIMHCTBO
OTICPAIIMOHHBIX CHUCTEM TpeOyIoT 32-pa3psiHbIX MAaIlMH ¢ MUHUMYM 16 MOalitTaMn ornepaTHBHON HaMsTH,
4TOOBI paboTaTh C MPUEMIIEMOH CKOpOCThIO. S yOexaeH, 4To OoJbIIasl 4acTh ATOTO PACIyXaHHs IaMsTH
SBIISIETCS PE3yIbTaTOM HEOPEXKHOTO MPOTPaMMHUPOBAHHSI.

B nmob6aBok k mpobieme pazMepa y Bac Takke €CTh IpodOiieMa ¢ BPEeMEHEM BBINOJIHEHUS. BupTyambHast
MaMsTh HE SIBJSIETCS HACTOSIIIEH MaMsThio. Eciu Baia mporpamMMa CIHIIKOM BEJIHKa, YTOOBI IOMECTHTHCS B
ONEpaTHBHON MaMSTH, WM €CJIM OHA BBITOJIHIETCS OJHOBPEMEHHO C JPYrMMH IIpOrpaMMaMH, TO OHa
JIOJDKHA MEPUOANYECKU MOAKAYMBATHCS ¢ IUcKa. Ha 3TH MoJKayKH, MATKO BBIpaXasiCh, PACXOLYETCs BpeMsl.
YeM MeHbILIE MpPOrpamMMa, TEM MEHee BEpOSTHO, YTO MPOU30MAET MOJKauka, U TeM ObICTpee OHa Oyier
BBITTOJTHATHCS.

Tpetbeit npobneMoii sBisieTcss Moy TbHOCTh. OziHa 13 ocHOB unocodun UNIX rnacur "meHsmie - ryqme".
Bounpiine 3aaun mydie BHINOJIHAIOTCS B3aMMOJCHCTBYIONIEH CUCTEMOM MaJI€HbKHX MOAYJBHBIX IPOTpaMM,
Ka)k[asi U3 KOTOPBIX JIEJIaeT XOPOIIO JIMIIb OJJHO 33/IaHKe, HO KaX/asi U3 HUX MOXET COOOIIAaThCs C IPYyTrUMHU
komrtoHeHTaMu. (CTanmapT cBs3W M BHeApeHUs o0bekToB Microsoft (OLE) mobaBisier 3TO CBOMCTBO B
Windows, a OpenDoc - B Macintosh). Ecim Bame mnpuinoxeHne TpeICTaBiIsIeT COO0W MOAYJIBHYIO
KOHCTPYKIHIO M3 MaJeHbKHX NPOTpaMM, pabOTarOIMX BMECTE, TO CTAHOBUTCS OYEHb IPOCTO HACTPAMBAThH
Ballly IPOrpaMMy II0 3aKa3y IyTeM CMEHBI Moayied. Ecim BaM He HpaBHUTCSA 3TOT PENAKTOp, TO TIOMEHSHTE
€r0 Ha HOBBIM.

Hakonen, mporpaMMbl OOBIYHO YMEHBIIAIOTCS B IPOIECCE YCOBEPIICHCTBOBAHUSA. Boibirme mporpaMMel,
BEPOSITHO, HUKOT'/Ia HE MOABEPraJIuCh YCOBEPIIEHCTBOBAHUSM.

PaspickuBas pemieHue 3TOW MPOOJIEMBI, S 3aMETHI, YTO KOJUICKTHBEI IIPOTPAMMHUCTOB C IUIOXHM
PYKOBOJICTBOM 4YacTO CO3JAlOT H3IHUINHE Ooiplive mporpaMmbel. To ecTh Tpynma KoBOOEB OT
MPOTPAMMHUPOBAHUS, KOXKIBIH U3 KOTOPBIX paboTacT B OMUHOYKY B cBoeM oddrice U HE pa3sroBapuBacT Jpyr
C JpyroM, HaIMIIET Maccy JMIIHETO0 Koia. BMecTo oOJHOW BepcHH TPOCTOH CiyxeOHOU (yHKIMH,
HCTIOJIb3YEMOM TI0 BCeH CUCTEME, KaXKIBIH MPOTPAaMMHUCT CO3J]aCT CBOIO BEPCHIO OJTHOM U TOM ke (DYHKITHH.
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Oo01mue npodaemMbl pa3padoTKH NPOrpaMm

Ota yacTh KHUI'H COJEPXKUT OOIIMe MpaBuiia JUIs mpolecca pa3pabOTKH MPOrpaMM M He KacaeTcs JIeTaineit
cobctBeHHO s13b1k0B C 1 C++. S caenaro 3To B MOCIEIYIOINX YacTsIX.



15. Npexpae BCcero, He HaBpeAauW.

3TO TMpaBWIIO KAaCaeTCsl CONPOBOXKICHUS NporpamMM. Bymyun peOGeHKOM, s yuTan HaydHO-(aHTaCTHYECKUI
pacckas, B KOTOPOM He3aJawINBbIN MyTEIIECTBEHHUK BO BPEMEHH CIy4allHO HACTYMaeT Ha JOUCTOPHUECKYIO
6a00uKy M, BEpHYBILINCH B CBOE BPEMsI, HAXOJUT OKPY>KaFOIMH MUP N3MEHUBIIUMCS Y)KaCHBIM 00pa3zoM. JTo
MIOXO0’KEe Ha OOJBIINE KOMITBIOTEPHBIEC TPOTPAMMBI, TI€ TPOHB 37IECh YTO-TO KaXKyllleecss He3HAUNTEIBEHBIM - U
IJIe-TO TaM BCS IIporpamma IepecTaeT paboTaTh. MeToabl 00bEeKTHO-OPHEHTHPOBAHHOTO MPOEKTHPOBAHMS
CYIIECTBYIOT TIPEXJIe BCEro Uil pemeHus (WM 1o KpaifHell Mepe ais oOJierdeHHs peIIeHHs) STOoH
npoOsieMbl B OyAyIeM, HO YK€ CYIIECTBYIOT MIJUIMOHBI CTPOK CTaporo KoJa, KOTOPBIA CEeTOTHs HyXIAeTCs
B COIIPOBO’KACHHU.

MHe npuxonmIoch BHICTH JOAEH, KOTOPhIE M3MEHSIOT MPOTPaMMy IPOCTO ITOTOMY, YTO MM HE HPaBUTCH,
KaKk OHa BBINIOWT. JTO HE OYEHb Xopomras wuies. Eciam BBl HE 3HaeTe BCEX YacTe INPOrpaMMEL,
3aTparuBacMbIX N3MEHEHHEM (a 3TO MOYTH HEBO3MOXHO), TO HEe Tporaite Koa. Bl Mo)keTe BIOIHE Pe30HHO
BO3pa3uTh, YTO HA CaMOM JieJie HU OJHO M3 NPaBWJ B OTOM KHUINE€ HE OTHOCUTCS K COMPOBOXKIACHUIO
mporpaMm. BbI IpocTO HE MOXKETE MEHSTh CYLIECTBYIOLIUI KO B COOTBETCTBHU C KAKUM-TO METOJUYECKOM
PYKOBOIACTBOM (Kak OBl BaM 3TOrO0 HE XOTEIOCH), HE BBI3BIBAS pPHCKA HEIMONPABUMOTO Bpeaa.
[IpencraBieHHble 37ech MpaBuiia MOJIE3HBI JHILb B TOM CIydae, KOrja Bbl HAYMHAETE IPOorpaMMy ¢ HYJIsl.

16. Pepaktupynte cBOK nporpammy.
17. Mporpamma gonxHa ObITb NepenMcaHa He MeHee ABYX pas.

18. Henb3s namMepsaTbL CBOK NPOU3BOAUTENIBHOCTb YUCITIOM CTPOK.

[pexne, korma BBl M3yYald aHTIIMUACKUI B IIKOJNE, TO BaM HHUKOTJA HE MPHUXOJIWIO B TOJOBY CHaBaTh
YEPHOBHK THCHMEHHOTO 3aJ[aHWs, CCIU BbI, KOHCYHO, PACCUMTHIBAJIHM HA OIICHKY BBIINIC TPOWKU. Tem He
MEHEe, MHOTHE KOMITBIOTEpPHBIC IPOTPAMMBI SIBIISIOTCS MPOCTO YCPHOBHKAMH M COJACPIKAT CTOJBKO JKE
omu0O0K, CKOJIbKO M YSPHOBUKH BaIllUX COYMHEHUHA. Bce Xopoiue mporpaMMbl BHAYaje HAMKCAHEI, a 3aTEM
OTpPCNAaKTHUPOBaHBI C TIenbio yiyumieHus. (KoHeuHo, s wuMmero BBUAY '"pemakTHpoBaTh' B CMBICIE
"HcnpaBisTh".)

VmeiiTe B BHIy, 9YTO pEOAKTHPOBAHHE [OIDKHO OBITH CIENAHO [0 OKOHYAHHH, IIOTOMY 9TO
HEOTPEIaKTUPOBAHHBIM TEKCT HPOTPAaMMBI [0 CYTH HEBO3MOXKHO CONPOBOXKAATH (TOYHO TAKKe, KaK M BaIlle
HEOTPEIaKTUPOBAHHOE COYMHCHHE OBLIO HEBO3MOXKHO unTaTh). CO3qaTeny 3TOi MpOrpaMMbl 3HAKOMBI C €€
TEKCTOM M MOTYT BBINOJHHUTH PEAAKTHpoBaHue Oosiee 3()(HEKTHBHO, UM MPOrpaMMHECT, 3aHHMAFOIIHICS
COMPOBOXKIICHHEM, KOTOPBIH CHavana JOJDKeH ee pacimuppoBaTh mepel TeM, Kak BBIMOJIHUTh KaKyr-JHO0
peanbHyIo pabory.

K coxaneHuto, 3To OueHb MOX0XKE Ha TeaTPallbHOE IOy, KOIJIa KTO-TO MHUIIET MpoTrpaMMy OBICTPO, HO HE
JlyMasi 0 COIMPOBOXKICHUN WX O 3JeraHTHOCTH. "Oro, OHa BBIJIACT B JIBa pa3a OOIbIIe KOAa BIBOE ObIcTpee.
Yyrute, 9T0 TOT K€ OSTHBIN COMPOBOXKIAIONINN IIPOTPAaMMHUCT OyIET 3aTeM BBIHYXIEH 3aTPAaTHUTh B BOCEMb
pa3 OorbIlle BpeMEHH, COKpaIlas IepBOHAYAIBHBIN pa3Mep IPOrpaMMbl HAIIOJIOBUHY | JIeiasi €€ IPUT0THON
JUIA  WCIONB30BaHMSA. UHMCIO CTPOK KOJa B JEeHb, Kak Mepa o0beMa, HE SBISICTCS MEPIIOM
MIPOM3BOTUTEIHHOCTH.

Ecmu BaM HyXeH ApPYroi, 4eM CONPOBOXKICHWE, MOTHB, TO MMEHTE B BHAY, YTO PEIAKTHPOBAHUE MOXKET
paccMaTpuBaThCs KaK MPOIECC YMEHBIICHUS Yero-iu0o0. MaieHbKHe POrpaMMBbI BHITIOHSIOTCS OBICTpEE.

19. Bbl He MOXeTe NnporpaMmMupoBaThb B U30NALUN.

Knaccnueckas kuura xepanpaa YaitaOepra The Psychology of Computer Programming (New York, Van
Nostrand Reinhold, 1971) comepuT BETUKOJICTTHYIO WCTOPHIO O aBTOMaTax C Ta3WPOBAHHOW BOJOM.
AJZIMUHHCTpPALIUSI OJTHOTO BBIYHUCIUTENHHOTO IIEHTPA Pelliia, YTO CIUIIKOM MHOTO BPEMEHH PacTpadrBacTCs
COTPYJHUKAMH Y aBTOMATOB C Ta3UpOBAHHOW BOHOH. JIroaM cO34ar0T MHOTO IIyMa W HHYErO MPH 3TOM HE
JICNIAIOT, MO3TOMY aBTOMAaThl yOpanu. Uepe3 HECKONBKO JHEH KOHCYJIBTAHTHI HA MeCTaX OBUIM HACTOJBKO
MEePerpyeHbl paboTOM, YTO K HUM CTajJ0 HEBO3MOXXHO OOpaTHThCSA. Mopaib COCTOMT B TOM, YTO JIFOJIU



COBCEM He 3ps PacTpauyMBajld BpeMs: OKa3bIBACTCS, M3[aBas BECh ATOT IIYM, OHH MOMOTAIH APYT JPYTY B
penIeHUH TpoOIIeM.

M3omamus MokeT cTaTh HAcTOSIIEH MpobieMoil B rpymie 00BEKTHO-OPHEHTHPOBAHHOTO TPOCKTHPOBAHHUA,
KOTOpasg MO HEOOXOOMMOCTH JOJDKHA COCTOSATH W3 IOJIB30BATENeH, NMPOEKTHPOBIIUKOB, MPOTPAMMUCTOB,
CHETHAINCTOB 0 TOKYMEHTAIlMH W T.J., pa0OTArOIINX COBMECTHO. Tak Kak YHMCIO MPOTPaMMHUCTOB B ITOH
TPYTIIIe 9acTO MEHBINE, 9YeM B 00Jiee TPaIUIIMOHHBIX MPOCKTHBIX KOJUIEKTUBAX, TO CTAHOBHUTCS TPYIHO HANTH
KOTO-TO, C KEM MOKHO OOCYAWTH MPOOJIEMBI; CTpalaeT MPOM3BOJUTEIBHOCTE. [logymaiiTe 0 exKeHeAeTbHBIX
BCUCPHHKAX B Ballel (pupMe, KaK CPEJICTBE MOBEIIICHHS IPOU3BOJUTEIEHOCTH.

20. MNMycTble noTepn BpeMeHMU.

Ecnm BBl He MOXKETE PEIINTh HEMOJATIMBYIO NpoOieMy, TO 3alfMHTECh HAa HEKOTOPOE BpeMs 4eM-In00
apyruM. IIporpaMMuCThI 9acTo HanboJsiee IPOSYKTHBHBI, KOTZIa CMOTPSIT B OKHO, CIIOHSAIOTCS IO KOPHIOPaM
C IyCTHIM BBIPAXXCHHEM HAa CBOMX JIMIAX, CUAAT B Kae M MBIOT Kohe ¢ MOJIOKOM, HIM MHBIM CHOCOOOM
"TepsitoT BpeMs".

51 OBUT CTYJCHTOM B TE APEBHUE BpPEMEHa, KOTJa NEePCOHAIBHBIM KoMIbloTepoM Obl1 Apple I, a cepre3nbie
CTYJICHTBI-IPOTPAMMHUCTBHI Biaiesid KopoOkamu S-100, KOTOpble BBl MPOTPaMMHPOBAIIH, BBOJS JBOWUYHBIE
KOMaH/Ibl MEPEKIII0YaTEISIMU JIMIIEBOH MaHEeNU 110 OHOMY OalTy 3a pas. (Eciu BBl ObUIM CUacTIIMBYHMK, TO
umenu uHTepnperarop s3bika BASIC u tepmunan, cnenansslil u3 ctaporo TeneBusopa). CTyAEHTHI JenuIn
PDP 11/70, pa6oraBmyro mox UNIX (koTopas oTim4yHO pabortana Ha 16-OutoBoii Mammue ¢ 64 KoOait
mamsatd - boxe! Kak Bce ¢ Tex mop ycoBepmeHCTBOBAIOCH). O BO3MOXKHOCTH HCTIOIH30BAHHS
MIEPCOHATIBHOTO KOMIIBIOTEPA [UIS BBINOJIHEHHS JOMAIIHUX 3aJaHUH He ObIIO U PEUH.

Ha cpeanem 3aHATHH MO TPOrpaMMHPOBAaHHIO TPUCYTCTBOBAIO OT 40 10 80 dHenmoBek, U OJHOBPEMEHHO
MPOBOUIIOCH MIeCTh U Oosee 3aHATHA. [I03TOMY, KOTZIa Ha 3aHATHH Pa3lgaBajoCh 3aJaHUC, TO BBl XBAaTaIU
Oymary ¢ HUM U OYKBaJbHO OMPOMETHIO OPOCAIHCH BHU3 B TCPMUHAIBHBIN 3, IJIe MPUKOBBIBATIH CeOs K
KOMIIBIOTEPY ¥ HAYHMHAIM SPOCTHO MPOTPaAaMMHPOBAThH IO TEX MOP, ITOKA HE BBIMOIHSIIN CBOC 33aaHHe. DTO
MOTJIO TPOJOJDKATECS HECKOJIIBKO JHEW. Eciu BRI OTPHIBANUCH MOECTh WM IOCHATh, TO Ball TEPMHHAI
3aHUMAJl JPYroi, ¥ y Bac MOSBIUIACH BeChMa peabHas MEPCICKTHBA HE YIOKHUTHCSA B CPOK, OTBEJICHHBIH Ha
3aanue. HekoTophie JTr0IU BCE eIIe MPOI0IDKAIOT MPOrPaMMHUPOBATh TIOAOOHBIM CIIOCOOOM.

Takass 00CTaHOBKA, KOHEYHO, HE CHOCOOCTBOBAJIa XOPOIIO MPOJYMAHHOMY MPOEKTUPOBAHHIO MPOrPaMM,
MO3TOMY OOJIBPIIMHCTBO M3 ATUX MPOTrpaMM OBUTH B YETHIpE pa3a OoJblne, 4eM HeoOX0AUMO, U TpeOOBaH B
JiBa pa3a OoJibllie BpEMEHH Ha OTIAJIKY, YeM TpeboBajoch. K TOMy ke, KOJMYEeCTBO CTPOK KOJa, HATIMCAHHOE
3a 4ac, COKpAIaeTcsl MPOMOPIMOHAIBLHO KOJIMUECTBY YacOB, KOTOPBIE BBl MPOCHICIH, IS Ha dkpaH. (DTo
WUTIO3WSI - TyMaTh, YTO BBl MOXKETE JOCTHUYh OOJBIIEH MPOM3BOAMTEIBHOCTH, paboTras 12 4acoB B JCHb
BMeECTO 8).

OpHaxnpl, OyQydu Ha TOCIETHEM Kypce, s ObUI Tak PacCTpOCH, IBITAsCh PEMINTb OJHY MHpolieMy, o
KOTOpYIO OWJICSI TOJIOBOM B TEUCHHE NMPHUMEPHO YETHIPEX YacoB, YTO C YYBCTBOM OTBPAIICHHS 3aBEPIIHI
CeaHC M BBICKOYMIJ Ha ynumy. [IppuMepHO TpM MHHYTHI CITyCTS, KOTZa S CIIyCKaJCs IO XOJMY 3a IopLueit
COCHCOK, HCKOMOE peIIeHHe HEOKUIAHHO BCIUIBIIIO B MOEH ToJI0Be. DTO OBUIO HACTOSIINM OTKPOBEHUEM: BEHI
JOJDKHBI pacciiabuThCsl, 4TOOBI JaTh CBOEMY MO3TY BO3MOXKHOCTH paborath. K coxanenwio, s HE cMmor
poOUTHCS Ha3aJg K KOMIBIOTEPY, OTOMY i TaK HUKOTAA M HE WCIPaBHI CBOIO OMIMOKY, HO, O KpaifHeil
Mepe, ITOH:UI, KaK TOJDKEH paboTaThk 3TOT IMpoIiecc.

21. MuwmTe nporpammy C y4eTOM COMPOBOXAEHUA - Bbl cneuuarnmcTt no
COMPOBOXAEHUIO.

ConpoBoXx/€HHE HAUYMHAETCS HEMEIUIEHHO IOCIE 3aBEpLIEHUs MPOrpaMMBbl, a COIMPOBOXKAECHHEM Ha 3TOH
CTaguu OOBIYHO 3aHMMAETeCh BBl CaMH. OJTO XOpOIIas MBICHb - OCYACTIMBUTH CONPOBOKAAIOIIETO
nporpammucTta. [lostomy Bama nepBast 3a00Ta 0 TOM, YTOOBI Iporpamma Jerko uutaiack. CTpyKTypa U
Ha3Ha4YeHHE KaKTOH CTPOKU JOJDKHBI OBITH M30BITOYHO SICHBI, M €CIIM 3TO HE TaK, TO BaM HY)KHO J100aBHUTbH
HOSACHSIOINE KOMMEHTapHU.

OpHOW W3 MPUYHMH TOTO, YTO MOMCKH MAaTEeMaTHYECKUX JOKA3aTENbCTB KOPPEKTHOCTH MPOTPAMM OCTAIOTCS
JIOHKAXOTCTBOM, 3aKJIIOYaeTcs B TOM, 4TO HET mporpamm 0Oe3 omubOok. Kaxmas mporpamma He TOJBKO
CONEPXXHUT OMmMMOKH, HO H TpeboBaHMA K HEH MEHAIOTCA, KaK TONBKO IMporpaMMa HadyWHAeT



OKCIIIIyaTUPOBATbCA, U Yy IOJb30BATC/IA MNOABIIAIOTCA HOTpe6HOCTB B KaKHMX-TO HOBBIX CBOﬁCTBaX, 4qTo
BBI3BIBACT IMOSABJICHUC HOBBLIX U YCOBCPIICHCTBOBAHHBIX omuoOok. Tak Kak OMIHOKH BCCraa ¢ HaMH, TO MBI
JOJDKHBI ITMCATh HAIMy IMpOoTrpaMMy Tak, YTOOBI UX MOYKHO OBILJIO JIeTde HCKaTh.

Brr Moxere mepedopMynupoBaTh HAcTOsIIEe MPaBWiIO TakuM oOpa3oM: He ymawmuaiite. MICKycHBIH Kop
MOYTH HEBO3MOXKHO COTIPOBOXKIATE.

21.1. 3hdeKTMBHOCTL YacTo NPOCTO nyrano.

S moTpaTmI HECKOJIBKO YacoB, Jienas OgHy moiamporpammy oOonee "dpdexTuBHON", 1 HE OCTaHABIHMBAJICH,
YTOOBI MOJYMAaTh O TOM, KaK YacTO 3Ta MOIIpOrpamMMa Oy[aeT BbI3BIBATHCS, YTO SIBJISETCS MyCTOW HOTepen
BPEMEHHU B TOM Clly4ae, KOrja MporpaMma BbI3bIBAeTCs JIMIIbL OJWH MM JBa pa3a. Baria nporpamma 1oinkHa
OBITh HEMPEMEHHO HACTOJBKO 3(P(HEKTUBHON, HACKOIBKO A3TO BO3MOXKHO, HO Balleil IepBOOYEPEITHOM
3a00TOM SIBJISIETCS COMPOBOXKACHHE, W BBl HE JOIDKHBI TPHHOCUTH YUTAEMOCTh B JKEPTBY Ha ajirTapb
s¢dexkruBHocTH. Hamummre mporpammy crepBa ¢ y4eTOM COMPOBOXKICHHS, 3aTeM 3alyCcTUTE mpodaiiiep
JUIS CBOEH IPOrpaMMBI U OTIPENICIIUTE, T Ha CaMOM JIeNie €CTh y3KHe MecTa. byaydn BoOpyKEHBI pealbHON
HHpOpPMALUCH, BBl Temeph 3HAETE, TNIE CTOMT OOMCHATh YacTh YHUTAEMOCTH HA CKOPOCTb, U MOXKETE
BEPHYTHCSA W CHCNATh 3TO U3MCHEHHE. TeM He MeHee, Bbl MOXKETEC BKJIIOYUTH NEPBOHAYANBHBIA TEKCT B
KOMMCHTapui, 4ToOBl HE MOTEPATH €ro. Bcerma mMmeiiTe B BHIY, YTO JIIO0OC KOMUYECTBO MOJYUCTOK HA
YpPOBHE TEKCTa MPOTpaMMBl HE MOBBICHT 3((EKTHBHOCTH TaK, KaK 3TO CAETaeT JIYYIIHMA aarOpUTM.
[Ty3bIpbKOBasi COPTUPOBKA OYIET BBIMOTHATHCS MEUICHHO BHE 3aBUCHMOCTH OT TOTO, HACKOJBKO XOPOIIO
OHa 3aMporpaMMHpOBaHa.
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dopmaTpoBaHuEe U TOKYMEHTAIUSA

®opmatupoBanue BaxHo; TekcTbl Ha C u C++ M Tak JAOCTATOYHO TSDKENO YHMTAFOTCS, YTOOBI YXYALIATH
CHUTYaIMIO ellle W IUIOXUM (opMaTupoBanueM. [IpencTaBbTe, YTO BBI MBITAETECh MPOYECTh KHHUTY, TEKCT
KOTOpO#l He OT(HOpPMATUPOBAH: HET a03aIHBIX OTCTYIIOB, pa3felieHUuil ab3aleB MyCTOH CTPOKOM, MpoOeIoB
MocJie 3HAaKOB MpernuHaHuss W Tak nanee. CONMPOBOXKACHHE IUIOXO OTPOPMATHPOBAHHON MPOTrPaMMBbI
HEBO3MOXHO.

S oOBpemuHMT TpaBUiia GOPMATHPOBAHUS U JOKYMEHTALMU B OJHOW YaCTH, MOTOMY 4YTO (hOpMATHPOBAHHE
SIBJIIETCSL OAHUM M3 JYYIIUX UHCTPYMEHTOB JOKYMEHTHPOBAHUS, UMEIOLIUXCS B BalleM pacropsbkeHud. [log
" MOKyMeHTaluei", paccMaTpUBaIOIIEHCsl B ATOW YaCTH KHUTH, TIOHUMAETCsl JOKYMEHTHpPOBaHUE MpOrpaMm
(T.e. KOMMEHTapHH, a He JOKYMEHTAILMS YPOBHS IMOJIb30BaTessl). Ero 3pst He OTHOCST K MPOrpaMMHUPOBAHHIO,
BeJIb XOPOIIHMA KOMMEHTApUi ISl BaC - B OYKBAJIbHOM CMBICIIE HUTh ApHaIHBI.

S co3Haro, YTO OUCKYCCHHM TII0 BompocaM (OpMaTHpPOBAaHUS W JOKYMEHTAlMH YacTO JOCTUTAOT
penurno3Horo Hakama. Vimeite B BHIy, YTO NMPHBOAWMBIC 3/1€Ch MHOH IMpaBMiIa - TOIBKO T€, KOTOPBHIMH 5
MOJIB3YIOCH caM. VIMEIOTCS M pyTHe COBEPIIEHHO pa3yMHBIE MeTOAbI paboThl. C APYyroii CTOPOHEI, KTO-TO HE
0c000 YMHBII MHE OJHAXKIBI CKa3all, YTO "HE Ba)KHO, KAKOW CTWIIb ()OPMATUPOBAHUS Bl MPUMEHSIETE, SCIIU
BBl NpHUMEHsAETe ero moctosHHO". [Iporpamma, KOTOpas MOCTOSHHO (hOpMATHPYETCS IUIOXO, XYKE, YeM
noHsITHas BpeMeHamu. CiyyaitHbIN IPOCBET Jy4Yllle, YeM HUKAKOrO.



22. NMporpamma 63 KOMMEeHTapueB HUYEro He CTOUT.

ITporpamma, Ha HamKcaHUE KOTOPOM 3aTpaveH oM, MOXET UCIOIb30BaThed B TeueHue 10 net. Bam mpunercs
3aTpaTUTh Ha CONPOBOKACHHE rOpa3io OOJbIIE EHET, YeM BbI BBIICIWIN Ha IIEPBOHAYAIBHYIO pa3palboTKy,
a mporpamMma 0e3 KOMMEHTapHeB HeconpoBokaaeMa. "brecTsmuii" mporpaMMHCT, KOTOPBIA BTpoe OBICTpeEE,
4YeM JApyrue, NUIIET KOPOTKHH, dJIeTaHTHBIH, HO HEKOMMEHTUPOBAaHHBIA TEKCT MPOTPaMMBI, BaM 000#aeTcs
noporo. KakoMy-To MeHee TaIaHTIIMBOMY MPOTPaMMHUCTY NpHIETCs 3aTpaTuTh B 10 pa3 Oojblie BpeMeHH,
4eM HYXKHO, YCTpaHssl HEM30E)KHbIE OIIHOKH.

ITporpaMmucTBI, KOTOpBIE HE MOTYT IHCaTh MO-aHIJIMHCKH (WM HAa TOM S3BIKE, Ha KOTOPOM TOBOPST B
CTpaHe, T/€ MPEIIONaraeTcsi OCYIIECTBIATh COMPOBOXKICHUE), W3TOTOBISIOT YacoBble OOMOBI, a He
KOMIBIOTEpPHBIC TpoTpaMMbl. Tak Kak Xopomas TOKyMEHTalMs CTOJNb HeoOXoamMa JUis Tmporecca
COTIPOBOXKICHHUS, TO Ba)XHO, YTOOBI MPOTPAMMHUCTHI OBUIM CIIOCOOHBI ee Hamucatb. [lo 3ToH mpudmHe
HAYMHAIONINE TPOTPAMMIUCTBI, MMEIOIINE UIIOM MO (DHIIOJIIOTHH, WUCTOPUH FIIM OPYrodl TyYMaHHTapHON
JUCHUIUIAHE, YacTO SBIIOTCS OoJiee MPEANOYTHTCIBHBIME, YeM JIOAW C JUIUIOMAMHU IO CCTECTBCHHBIM
HaykaMm (MaTeMmaTtuke, (pusuke u T.11.). CHeNUaMCTHI 0 €CTECTBCHHBIM HayKaM PEIKO 3HAIOT KaK MHCAaTh, a
OOJNBITMHCTBO M3 HHUX TAKXKE HE 3HAIOT KaK MPOrPaMMHUPOBATh; OHH O0YUYCHBI TOMY, KaK 3allpOrpaMMHPOBATh
aJITOPUTM, a HE KaK HallucaTh MPUTOAHYIO JJISl CONMPOBOXKACHUSI KOMIIBIOTEPHYIO IPOTpaMMy.

K cuacTbio, mucate MOXXHO Jierko HayuuThcs. KoHeuHo, ecnu Bbl mpuaep:kuBaerech mpasuia "Craenait
CcHavajla KOMMEHTapHuH'", TO BaM MPHUJIETCS IMUCATh BCE CBOM KOMMEHTApUH JI0 Hadaja MporpaMMHUpPOBaHMSL.

23. PacnonaranTte nporpaMmmy n AOKyMEHTaL1I0 BMecCTe.

Ecmu moxymeHTaIusi oTmeneHa OT TEKCTa MPOTPaMMBI, TO €€ OYCHb TPYIHO OOHOBIATH. CleqoBaTeNBHO,
OCHOBHAs YacTh Balleil IOKYMEHTAIMU [OJDKHA PACIoNiaraThCsl B KOMMCHTApHUsX, a HE B OTICIHHOM
JIOKyMEHTE.

Ecmn Bam Ha camoMm jeie HyXHa OTIIEYaTaHHAs JOKYMEHTAIlMS BBICIIETO KadecTBa, TO BBl MOXETE
BOCTIOJIb30BAThLCS YeM-HUOYAb TIOX0XHUM Ha cucteMy Web (st si3pika [lackans) nimm CWeb (st si3pikoB C 1
C++) B KOMOWHAIMH C TeX'. g TOJIB3YIOCh TIOJIOOHOM CHUCTeMOH Imoj Ha3BaHWeM arachne, koTopas ObLTa
pa3paboTana MHOW IJis TOTO, 4TOOBI THcaTh cBoio KHUry Compiler Design in C. (Arachne moxymeHTHpyeT
tekctel HAa C m C++, ucmone3ys B KadecTBe penakropa troff). Bce 3Tm mporpamMmbl MO3BOJSFOT BaM
pa3MeIaTh HMCXOMHBIH TEKCT MPOrpaMMbl M TOKYMCHTAIlMI0O B oxHOM (aiime. Bbl MoXkeTe BBIICITHTH
MCXOIHBIN TEKCT IS KOMITWIIAINH, WIU 3arPy3UTh 3TOT (ailyl B TEKCTOBBIN MPOLECCOpP, YTOOBI HANICYaTaTh
€IMHOE PYKOBOJCTBO C HCXOJHBIM TEKCTOM W JOKYMEHTAlueH. DTH CUCTEMBI MO3BOJISIOT OCYIICCTBISATH
MEPEKPECTHBI TIOUCK HICHTU(UKATOPOB B IPOrpaMMe M JOKYMCHTAIIMH, MO3BOJISAS BaM IPOCIICKHBATH
CBSI3M OJIHOM YacTu MpOorpaMMbl ¢ Apyroil ("STOT KOJ MCHOJB3yeTcs BOH TaM'"), U Tak jaajnee. Tak Kak IUIst
MOJIy9EHHUs TeYaTHOW BEPCHH MCIOJIB3yeTcss OOBIYHBINA TEKCTOBEBIM IMPOIlECCOp, TO BBl MOXeETE AeiaTh To,
Yero HeMpOoCTO JOOUTHCSA B KOMMEHTAPHAX - BCTABJIATh PUCYHKH, HAIIpUMeEp.

24. KommeHTapum JONMXKHbl ObITb NPEeAnoXeHUAMN.

OHH [OJDKHBI OBITH XOPOIIO COCTABIICHHI M WMETh TPABIIBHYIO ITyHKTYaIlMIO, IO BO3MOXKHOCTH 0e3
cokpamieHuii. He mpespaiaiite CBOou KOMMEHTApUU B CEKPETHBIA KOJI, TPUMEHSS CTPAHHBIE COKPAIICHUS U

" Web omucana B xuure [lomansna Kuyra The WEB System of Structured Documentation (Palo Alto:
Stanford University Dept. of Computer Science, Report No.STAN-CS-83-980, 1983). Cucrema CWeb
ormucana B kuure Jonanpna E. Kayra u CuneBuo Jlusas The CWeb System of Structured Documentation
(Reading: Addison Wesley, 1994). O06e myOnuKaImy He TOJIBKO OMHCHIBAIOT KaK pa0OTAIOT STH CHCTEMEI, HO
XOpOIIO JEMOHCTPHUPYIOT 3TO. B 3THX KHHrax [OOKYMEHTHUPYIOTCS peajbHbIe TEKCTBl MpPOrpamM,
peANU3YIOLINX YKa3aHHBIC CHCTEMBI.

TeX sBuseTcs peAaKIMOHHO-U3MATeNbckol cucteMoit Kayra. OHa wuMeeTcsl B HECKOJIBKUX
KOMMEPYECKUX BEPCHUSX.



n3o0peTast CBOl COOCTBEHHBIN I'paMMaTHYECKHid cTpoid. Bam Taxke He NomkHA TpeOOBAaThCS HUTH ApHUaTHbI
JUIsl pacuIu(POBKH KOMMEHTAPHUEB.

25. MponycTnTe cBOM UCXOAHbLIN TECT Yepe3 CUCTEMY NPOBEpPKU
opdchorpacumn.

Bamm KOMMCHTAapuu HE TOJIBKO CTaHyT Ooiee YUTAaCMBIMH, 3TOT MCTOI H06y,ZII/IT BacC HCIIOJIB30BaTh B
Ka4€CTBE HMMCH HNECPEMCHHBIX TECX, KOTOPBIC JICTKO YHUTAIOTCA, MIOTOMY 4YTO OHH SABJIAIOTCA OOBIYHBIMHU
CJIOBaMH.

26. KommeHTapuin He [OMKEeH NoATBepPXAaTb O4YeBUAHOe.

Haumnaromue nporpamMmupoBats Ha C CKIOHHBI TONamaTh B 3Ty JIOBYHIKY. l30eraiite SIBHO HEJEMbIX
CITydaeB THIA:

++x; ! ysenuuumuo x

HO MHE€ TAaK)KC€ HC HPAaBATCA KOMMCHTAapHX THUIIA:

/*
* Onpedenenust 2100a1bHBIX NEPEMEHHBIX:
*

*/

JTro06oii cpemHuii MporpaMMHUCT 3HAET, KaK BBITJISIUT ONpeaeIeHHE.

27. KommeHTapui AoMnKeH NpeaocTaBnAaTh TONMbLKO HY)XXHYHO ANA
conpoBOXaAeHUs1 MHhopmMauuio.

Oco0eHHO HENPUATHBIM U OECTOJE3HBIM KOMMEHTAPUEM SIBIISETCS ICKIApaTHBHBINA 3aroJIOBOYHBIA OJIOK.
3aroJoBOK caMm Mo ceOe He SBISCTCS 3JI0M, a COBCEM HAo0OpoT. Biok komMMeHTapueB B Hauane (aiina,
OTKCHIBAIOIINI UTO JICTACTCS B (paiiie, MOKET OBITh JOBOJBHO MOJIC3¢H. XOPOIIHKA OJIOK TOBOPHUT BaM, KaKOe
CBOWMCTBO peanu3yercs: (haiioMm, MOKa3bIBaeT CIIMCOK OTKPBITHIX (HE CTATHYCCKHX) (QYHKIMHA, COOOIIAET BaM,
9TO 3TU (PYHKIIMHU IENAIOT U T.JI.

3aroJoBKH, KOTOPhIE MHE HE HPABATCS, UMEIOT COJCPIKAHKE, KOTOPOE OMpPENCNSIeTCS YKa3aHUEeM, OOBIYHO
THNA KaKOTO-TO PYKOBOJCTBA MO (pupMeHHOMY cTHiar0. Takue 3arojOBKH OOBIYHO BBITISAAT TOA00HO
JUCTHHTY 1, yBenmn4mBas OECIOpPSIOK MOCPEACTBOM OOMIIBHBIX KOJMYECTB Oecrose3Hod mHpopMamuu 3a
CYeT 4nTaeMoCTH. YacTo ciydaeTcs Tak, Kak Ha JHCTHHTE 1, KOrJa 3arojoBOK CYIIECTBEHHO OOJIbIIe caMOi
nporpammbl. Takxke O0ObIYHO, KaKk B HalleM Ciy4ae, 4YTO TEKCT MpPOrpaMMbl WM COBEPIICHHO
CaMOJIOKYMEHTHPOBAH, WM HYXHO I00aBHTh OJHY WIJIM JIBE€ CTPOKH KOMMEHTapHeB, YTOOBI OH MM CTall.
XoTs TpeOOBaHUE BBIICYKA3aHHOW OECCMBICIHIIEI M MOXKET COIPEBaTh YTy JCCIOTa-PYKOBOIUTEINS, HO IS
00JIerdYeHust COMPOBOXKICHUS OHO MAJIO YTO JacT.

Jluctunr 1. becnone3Hbli 3arol0BOYHBIN KOMMEHTapU.

1 /* skk
2 :k_ﬂ: ______ kk
3 *JJATA: 29 ¢gespans 2000 e. *k
4 ** QYVHKI[HA: *ok
5 ** pasno *ok
6 ek kek
7 ** ABTOP: ok
8 ** [lcosep Dnoproc *ok
9 sk kek
10 ** OITHCAHUE: ok
11 ** Dma gyurxyus npednasHavena 0ist CPAGHeHUs 08YX CHPOK *ok
12 ** ya nexcuxoepaghuuecrkoe pasencmaeo. *ok




13 ksk sk
14 ** UCKJIFOYEHHUA: o
15 ** @yuxyus ne pabomaem 0 cmpoxk unicod. *ox
16 sksk sk
17 ** CIIEL{UAJIPHBIE TPEFOBAHUA: o
18 ** nem. oK
19 kek ek
20 ** API'VYMEHTHI: o
21 ** char *sl; Yxkazamenv Ha nepeyio cpasHUBAeMyio CHpOoKy ok
22 ** char *s2; Vkazamenv Ha 6mopyio cpasHUBaemyio CmpoKy ok
23 ksk sk
24 ** PE3VJIbTATHI: o
25 ** @yukyus goszspawaem true, eciu CMpPOKU-APSYMEHMbl ok
26 ** nexcuxoepagpuyuecku uOeHmMuUHbL. ok
27 ksk sk
28 ** KOMMEHTAPHU: o
29 ** yem. oK
30 kek ek
31 ** [IPUMEYAHHUA I[10 PEAJTU3AL[UU: *
32 ** Hem. o
33 kek sk
34 ** YCTOPUA M3MEHEHHU: ok
35 ksk sk
36 ** ABTOP: Duopioc, Horcosed ok
37 ** JATA: 12, uronw, 1743 *ok
38 ** USMEHEHUE: Hauanvhoe cocmosinue ok
39 ksk sk
40 ** ABTOP: []»conc, Tom *ok
41 ** JJATA: 13, uionw, 1743 *
42 ** U3MEHEHUE: H3menenvl umena apeymenmos c strl, str2. ok
43 kek ek
44 ** Becm mekcm npozpammul 6 3mom ¢ailie oxpamnsemcs ok
45 ** agmopcrum npasom. ok
46 ** Copyright (c) Beimbluinennas kopnopayusi ok
47 ** Bce npasa coxpausiromcsi. ok
48 ksk sk
49 ** Hukaxas uacms 3moti noOONpocpammol He Modicem Oblmb *ox
50 ** gocnpoussedena 6 10601 popme be3 A6HO20 paspeuterus *ox
51 ** g mpex sxzemnisapax co cmopomvl omoena MUHUCePCmaa ok
52 ** coxpawenus nepconana. Hapywumenu 6yoym auuieHnsl c60e2o ok
53 ** cmapweeo cvina. ok
54 kek ek
55 /*

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

57 4

58 return !strcmp(sl,s2); // Boszgpawaem true, eciu cmpoxu pagHi.
59 }

JelicTBuTenpHas mpobieMa 3aKII0YaeTcss B TOM, YTO STOT THII 3aroJOBKOB HapyllaeT psJ IPYTHX MpaBuil,
TaKMX Kak: "He KOMMEHTHPYH odeBuaHOe", "HcKiIIoyail Hepa3oepuxy" u Tak ganee. TOT MUHUMYM peajbHON
uH(pOpManuK, KOTOPBII CONEPKUTCS B 3TOM 3ar0JIOBKE, OTHOCHTCS K CHCTEME PETUCTPAINN U3MEHEHUH, a He
K HCXOJHOMY TEKCTy mporpammbl. KoMMeHTapuu B IIporpaMme JOJDKHBI COOOIIATh BaM CBEICHHS, IOJIE3HBIC

TIPH COTIPOBOKACHUH.

28. KommeHTapum AonXHbl ObITb B 6MnoKax.

KommMmeHTapuu B 00II[eM BOCIIPHHUMAOTCS JIYYIlle, KOTAa TIOMEIIAIOTCS B MHOTOCTPOYHBIX OJI0KaX, KOTOPBIE
YepeayroTcs ¢ OJOKaMH TEeKCTa Mmporpammbl. J[is 3TOro KOMMEHTAapHil JOJDKEH ONHCHIBATH Ha BBICOKOM
YpOBHE, YTO JENalOT HECKOJBKO MOCIEAYIOMHX CTPOK Koaa. Eciam KoMMeHTapuu momamaroTcs depes



CTPOYKY, TO 3TO MOXOXKEC HAa YTCHUC JABYX KHUI' OJHOBPEMCHHO, IPHUYCM 10 CTPOKE U3 Ka)KHOﬁ o o4uepceau. 141
€CJIM MporpaMMa, KOMMCHTUpYEMaAsl BaMU, CJI0KHAA, TO Bl MOXKCTC BOCIIOJIbB30BATHCS CHOCKAMM:

// Bom 610unbitl KoMmenmapuii, Onucwuleaiowutl NOCaeoyiouull 610K NPoSPaAMMbl.
// [locne obwezo pesome s ORUCHIBAIO HEKOMOPble 0COOCHHOCTU.

/7

// 1. Dmom xommenmapuii OnucwHi8aen, Yo nPouUcxooum 8 cmpoxe ¢ memxou 1
/7

// 2. Dmom KoMMeHmapuil Onucvléaem, 4mo npoucxooum 6 Cmpoke ¢ Memrou 2
/

// B mouke 1 arcopumm ycmanasiugaemcs ua ...

Y

here is_the code();
while ( some condition )

{
H

more_stuff here();
while ( some condition )

{

this _code is rather obscure(); /%1%

this_code_is_also_obscure(); /%2 %

29. KoMMeHTapumn AO0MXKHbI ObITb BbIPOBHEHbI BePTUKaNbHO.
BeripaBHUBaiiTe HAUAI0 U KOHEI] KOMMEHTAPUS BEPTUKAIBLHO B MHOTOCTPOYHBIX KOMMEHTAPHSX.
/* Ilepsas cmpoxka,
* emopas cmpoka,
* mpembsi cmpoxka.
*/
Ecnu Bam KOMIMIATOP UX MOIAEPIKUBAET, TO 3/1eCh TIOMOT'YT KOMMEHTapHuu B ctiie C++:
// lepsasi cmpoka,
// emopas cmpoxa,
// mpemus cmpoxa.
EcTh [1Be MPUYKHBI MTOSBJIEHHS 3TOTO TPABUIIA, OHU 00€ IEMOHCTPUPYIOTCS B TIOCIIEIYIOIIEH TporpaMmme:
/**********************************************************
void the_function( void )

Dmo MHO20CMPOUHBITL KOMMEHMAPULL, 8bINOTHAIOWUIL 8Ce, YMO O0IXHCEH Oelamb KOMMEHMApUl.

K cooicaienuro, omcymcemeue ciesa 6epmuKalbHoco cm0ﬂ6ua usz 36e3004ex 3ampy0Hﬂem
3pumeibHoe pas()eﬂeﬂue KomMmenmapus u npocpammbol

st sk sk sfe sk sie sk sk st sk sk sk ske sk sk sk ste sk sk sk sk sk sk sk sk sk sk sk sk st sk ste sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skeoskoskoskokokokeokoskoskosk

void the_function( void )
{

// danee nacmoswas QyHKyu.

code_goes_here(), }

/********************************************************ﬁ/



Bo-nepBBIX, 3aMETHIIHN JH BBI, 4TO s 3a0BLT TIOMECTUTH / B KOHIIE BTOPOM CTpOKH 3Be3mouek? TakuMm myTeMm
MOYHO 3aIPOCTO TEPSAThH Lielible PYHKIUH. BO-BTOPBIX, TPYJIHO 3aMETHUTb, I/Ie OKAHYMBACTCS KOMMEHTApHH U
HAYMHAETCS TEKCT MporpaMmbl. McrpaBbTe 00e OMMOKH CIeAYIONIHM 00pa3oM:

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

* void the function(void )

*

* Dmo MHO20CMPOUHbI KOMMEHMAPUL, 8bINOTHAIOWULL 8Ce, YMO OOINHCEH
* 0enams KOMMeHMAPUil.

*

* Bepmuxanvubvlil cmonbey u3 36e3004ek ciesa obrezuaem

* 3pumenvHoe pazoenenue KOMMEHMAapUs U PoSpammol
sk ke sfeoske sk sk sk sfe sk sk sk sk sfe sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk ske sk sk sk sk sk sk sk sk sk ste sk sk sk skeoskoskeoskeokoskeokokoskok skosk ok */

void the function( void )

{

/I 0anee nacmoswasn yHxyusi.

code goes here();

30. Ucnonb3ynTe akKypaTHble CTONOLUbI Be3ae, rae MOXHO.

Tak kak ¢popMaTHpoOBaHHE IO CYTH SBIISICTCS BUIOM KOMMEHTHPOBAHHUS, TO 3TO MPABWIO MPUMEHIHTE TaKkKe
U K TeKCTy mporpamMMmsbl. [IBa creayromux Onoka (QyHKIMOHAIBHO OJMHAKOBBI, HO 3aMETHTE, HACKOJIBKO
JIeTYe WCKaTh MMEHA MEPEMEHHBIX BO BTOPOM OJIOKE, MPUYEM HE U3-3a BBHIPAaBHUBAHUS KOMMEHTApHUCB, a
MOTOMY YTO MMEHa 00pa30BaJIM aKKypaTHBII CTOJIOEI:

int x; / Onuwume, umo denaem x.

unsigned long int (*pfi)(); / Onuwume, umo deraem pfi.

const char *the variable; // Onuwume, umo doenaem the variable.
int z; // Onuwume, umo odenaem z.

x = 10; // 30ecy udem xommenmapuii.

the variable = x; // 30ece emopoii kommenmapuii.

zZ=X; /l A 30eco mpemuii.

10 CPaBHCHUIO C:

int X; /I Onuwume, umo oenaem x.
unsigned long int  (*pfi)(); /I Onuwume, umo denaem pfi.

int z; // Onuwume, umo oenaem z.

const char *the variable; // Onmmmute, 9to Aenaet the variable.
X =10; !/l 30ecv uoem xommenmapuii.

the variable =x; !/l 30ecy emopotui kommenmapuil.

z =X; !l A 30ece mpemuii.

~all

Brl MoXxkeTe paccMaTpuBaTh Ha 3TOT B ()OPMATUPOBAHUS KaK 110 CYTH "TaONWYHBIH
Tabmuiy co croibuamu "tun", "umsa" u "onmcanue".

, KaK eciti ObI 51 co3/1aj
JIpyruM XOpOLIMM MECTOM IJisl MCIOJIb30BAHHUS CTOJIOLOB SIBJSIETCS CIIUCOK MHUIMANN3AIMN 3JIEMEHTOB B
C++, KOTOPBIH 5 POPMATHPYIO CIASAYIONTIM 00pa3oM:

class derived : public base

{



string str;
constint  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 )

i

31. He pacnonarante KOMMeHTap1MeB MeXxay MMeHeM (hyHKLUM U
OTKpPbIBaKoOLWEen CKOOKON.

OcHOBHasl CJIOKHOCTD B CJIEYIOILEM IPUMEPE:

foo( int x )

/* He nomewaiime
* Kommenmapuii
*/ 30ech.

{
/...

3aKJII04acTCsa B TOM, YTO TCIIO (byHKIII/II/I MOXCT OKaHYMBATHCA Ha cneaylomef/i CTpaHUIIC UJIN HE MMOMCIIATbCA
Ha OJHOM 3KpaHeC. To ecthb tII/ITE[IOIIII/II‘/'I HC MOXKCET CKa3aTb, BUAUT JIMU OH NPOTOTUIl WJIN ﬂeﬁCTBHTeHBHOG

ompenenenue. [ToMecTure 3TOT KOMMEHTapUH WM 10 UMEHU (DYHKIMU, WM BCTaBbTE €r0 B TEJIO (PYHKIIMU
HWKE OTKPBIBAIOIIEH CKOOKH:

/* Unu nomewatime
** e20 30eco.

*/
foo(intx )
/* unu 30ecew,
** ¢ makum dice OMCMynom, 4mo u npo2pamma.
*/

32. NMomeyanTe KOHeL ANIMHHOIO COCTaBHOro oneparopa 4emM-HMbyab,
MMeLWMM CMbICHI.

[Ipexae Bcero, Moa00HbpIe KOMMEHTAPUH B KOHIIE OJIOKA!

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

HEe Jal0T HUYEro, Kpome Hepa3Oepuxu, eciii OJOKM KOpoTkue. SI UCIOJB3yI0 HMX TOJNBKO TOT[A, KOorna
COCTABHOM OTEPATOpP CIHIIKOM BEJHK, YTOOBI MOMECTUTHCS HA DKpaH (B MOEM TEKCTOBOM peIaKTOpe OKOJIO
40 cTpoK) WJIM B HEM CTOJIbKO YPOBHEH BJIOXKEHHH, YTO s HE MOTY IOHSATH CYTh HPOUCXOJSIIETO.
KoMMeHTapun B KOHIle OJoKa OOBIYHO IIeJIeCOO0pa3Hbl B OOJBINNX COCTABHBIX OMNEPAaTOpax, HO MHE
MPUXOJUIOCH YaCTO BUICTH MOOOHBINA KOJI:

Ha nepBoit crpanune:
while (a<b)



while ( something_else() )
{ for (1i=10;--1>=0;)
{ for (j=10;-j>=0;)
{ // 0anee udem macca K0oa
Ha kaxoii-To u3 nocineayrommx CTpaHull;:

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

OTH KOMMEHTApPHH CIIUIITKOM KPAaTKH, YTOOBI OBITH IMOJIE3HBIMHU. 3aBepIiaromipe 0J0K KOMMEHTAPHH JOKHBI
MOJIHOCTBIO ONHMCHIBATH YIPABISIIOIIMN OIeparop. 3aBepliaroniue OJ0K KOMMEHTapHU M3 MPEAbIIYIIEro
npUMepa A0JDKHBI BBITISICTh TAKUM 00pa3oM:

}// for (j=10;--j>=0;)
y// for (1=10;--1>=0;)
} // while ( something_else() )
} // while (a<b)

Taxk kak #ifdef moutu Bcerga pacnonokeH Ha HEKOTOPOM paccTosiHuu oT #endif, To s Bcerga cTaBIIO METKY
y #endif:

#ifndef SOMEFILE H_
#define  SOMEFILE H_

// 30ecw credyem 1000 cmpox npoepammoi
#endif / _SOMEFILE H

To xe camoe s femaro ¢ #else.

33. PacnonaranTe B CTpOKe TONIbKO OAUH oneparTop.

Her abcomoTHO HUKAKOW MPUYHHBI YIAKOBBIBATH B OJHY CTPOKY CTOJBKO ONEPATOPOB, CKOJIBKO CMOXKETE,
€CJIH Y Bac HET HaMEpeHWs CIenaTh NporpaMMy HeuutaeMoi. Ecnm B cTpoke Ooibllie OZHOM TOYKH C
3aIATON, TO YTO-TO HeBepHO. He mcmonb3yiite 3amaTyro-onepaTop (Iaxke eciiy BBl 3HACTE, YTO 3TO TAKOE) IO
TOW ke mpruuHe. OYEBUAHBIM HCKIIOUCHHEM SBJISETCS omepaTop for, BCe TpW 4acTH KOTOPOTO JOJDKHBI
OBITH HA OJHOI CTpOKE.

34. YKka3biBanUTe MMeHa apryMeHTOB B NpoToTUnax oyHKUUN.

DT0 0cOOCHHO BaXKHO B OMpEENIeHUSX KiaccoB. CTpaHHUIBI PYKOBOJCTB (M BCTPOCHHBIX CHCTEM ITOMOIIIH)
JUIS TIPOTPaMMBI, HaJl KOTOPOH BEI CTapaTeIbHO padoTaeTe, BPSJ JH CYIICCTBYIOT B TOT MOMEHT, KOTJa OHU
BaM HYXHBI OOJIBIIIE BCETO - KOTJa BBl HAUMHACTE Pa3paboOTKy. Bbl 0OBIMHO MOTyYacTe TOKYMEHTAIHIO U3
JIByX MECT: KOMMCHTapHeB, JOOaBICHHBIX K HACTOSIIUM (YHKIMSIM U 3aroJIOBOYHBIX (aitmo. M3 HuX
OOBITHO JTydIlle 3aT0JIOBOYHEIN (haiii, kak 0oJiee KOMITAKTHEIN. B mo0oM cirydae U3 TOKyMEHTAITuH, KOTOpast
Ha caMoM Jiejie Hy)KHa N0 (YHKLIUH, BAM HEOOXOIMMO 3HATh MOPSIOK M YHCIO apryMEHTOB, a JIeTue BCEro
HaiiTy 3Ty uHMOpMaLHIO B IpoToTHIle QyHKIMK. ECIu Balll MPOTOTHI MOX0XK HA ATOT:

some_function( int, int, int, int, int );
TO BaM HE yIacTCs MOJIYYUTh MHOTO TTOMOIITH.

35. Ucnonb3ynuTe "npeankaTHyo" chopMy npu pasdbueHnmn ANUHHbIX
Bblpa)>XeHUWN.



"IIpenukaToM" B aHIVIMHCKOM $I3bIKE HA3BIBAETCS] BTOpas MOJOBUHA MPEAJIOKEHUS - IJIarojl U JAOMOJHEHHE,
HaJ KOTOPBIM TJIAroJI BBINONHSAET AercTBHe. [lopsAmOK CIOB B aHIIMHCKOM MPEUIOKEHHH, KOHEYHO,
(PMKCUPOBAHHBIN: TIATOJ BCETIA HACT MEPBBIM.

MHorrne KOMIBIOTEPHBIE S3BIKH UMHUTHPYIOT CTPYKTYpPY aHTIHHCKOTO si3bika (si3b1ku C 1 C++ momamaroT B
3Ty Kareropuio). [lackans, HanpuMmep, fake TOBTOPSET MyHKTYaHIO0 aHTJIMHCKOTO MPEATIOKECHUSI: C TOUKON
C 3aIsITOH, OTHENAIONIEH HE3aBHCHMBIE OIepaTophl, W TOYKOW Ha KOHIC. BBI30B (QYHKINU SBISETCS
XOPOIIMM TMPUMEPOM MPEIUKATHOW (DOPMBI: TIAroj SBISACTCS MMEHEM (YHKIHH, a MPSIMbIC JOMOTHCHUS
(Bewy, Ha KOTOPBIE AEUCTBYET TJIaroi) sSBJSIOTCS apryMEHTaMHU.

Bl Takxke MoxeTe MOCMOTPETh Ha ONEpaTophbl THUIA IJIArojia, MOTOMY YTO OHHU BBINOJIHSIOT HEKOTOPOE
neiicTBue Haj onepanaaMu ("oObekTaMu'"). DTO pasyMHO, TOITOMY HCHOJIB3YHTE Ty e CaMyl0 CXeMy, 4TO U
B aHIJIMHCKOM IIPEJUIOKEHUH, €CIM BaM HY)XHO pa30WTbh JUIMHHOE BBIPAKCHHWE Ha HECKOJIBKO CTPOK.
[TomematiTe cHavana riaroi (oneparop):

if ( its thursday and the moon is in_scorpio()
|l its_friday afternoon _and close to_quitting_time()
|li_just cant bear to look at this computer for another minute()

)
{
go_home();
}

KOHG‘IHO, BBl MOXCTC ﬂO6I/ITLCH GOHLIHCI‘O, IMMPpOCTO COKpAaTMB HMMCHA MOANPOrpaMm A0 4YE€ro-To Oonee
MIPpUEMIIEMOTO, TaK YTOOBI BCE OHU TTOMECTHIIMCH Ha OHOM CTpPOKE.

3aMeTbTe, KakK 51 pacroioKUI KPyriibie U GUTypHBbIE CKOOKH B TIPEBIAYIIEM IIPUMEpPE C LENIbI0 MPUIAAHHS €Tro
CTPYKType OombIneld scHOCTH. U TIpH 3TOM 5T HCTIOIB30BaT (PUTypHBIE CKOOKH, XOTS SI3BIK ATOTO HE TpeboBa,
JUTsT 00JIeTYeHUs TIONCKa orepaTopa, cBs3aHHoro ¢ if. Ciaexyromuid TeKCT MPOrpaMMbl YATAeTCs ¢ OOIBITUM
TPYJIOM, ITIOTOMY YTO XyXe BHHO, I/le 3aKaHuuBaeTcs if M HauMHAEeTCs OTepaTop:

if ( its thursday and the moon is in scorpio()
|| its friday afternoon and close to quitting time()
|li just cant bear to look at this computer for another minute() )
go_home();

36. Noanporpamma AosmkHa NoMeLwaTbCA Ha 3KpaHe.

3arpaThel Ha BBI30B nozanporpamMm B C/C++ HeBenMKH; eciu Uil QyHKLIUH yKa3aHO KIIIoueBoe cioBo inline,
TO 3arpar Qakruyeckn HeT. [1o3TOMY XOpomas MBICIb COCTOMT B TOM, YTOOBI CO3/1aBaTh MOINPOTPAMMBI
ynoOHOro B OOpalieHHH pa3Mepa W HCIIOIb30BaTh WX B OONBIIMX KOJMYecTBaxX. MMs moOAmporpaMmsl
MO3BOJISIET JJOOMBATHCS 3HAYMTENLHOM abcTpakuuu. Ecian nMeHa BBIOpaHBI MIPAaBHIBHO, TO Y BAac 3a4acTYIO
MOXETE NCUE3HYTh HyX/la B KOMMEHTapHIX.

Boo0mie, MHe HpaBHTCS, KOT/Ia pabodast 9aCTh MOJIPOTPAMMEI (€€ TEKCT, B MEHBIICH CTeIIEHN KOMMEHTapHU
3arojIoOBKa M Tak Jajiee) BHIHA MOJHOCTHIO MPH PEIAKTHPOBAHHMM; OHA OJDKHA IIEIMKOM ITOMEIIATHCS Ha
9KpaHe WM B OKHE.

37. HyxxHo o6ecne4ynBaTb BO3MOXHOCTb pacneyaTkm BCero TeKkcra
nporpaMmmbil.

Yacro mpolne HaWTH OMIMOKY Ha paclieyaTaHHOH CTpaHHMIlE, YeM Ha 3KpaHe, Naxke Ha OonbmioM. Tekct Ha
Oymare Jierde 4utaeTcs BCIEICTBHE OOJiee BHICOKOTO Pa3pelICHUs M JIyYIIero (JOKYCHOTO PACCTOSHHS, YeM
Ha 3kpaHe. [Ipy 3TOM BbI MOXKETE Pa3IoKUTh OyMa)KHbIC PAcleyaTKy M0 BCell MOBEPXHOCTH CTONA. BBl Bpsa
JIM 4eM-HUOY/Ib CMOXETe 3aMEHUTh OyMmary B 3TOM IUIaHe, €CJIM TOJBKO y BaC HET MOHHTOPA C IMATOHANBIO
moJitopa MeTpa u pazpenieareM 300 ToUeK Ha TIOWM.



Urak, Bama mporpaMma J0JDKHA JIETKO TeyaTaThesl. [LoAmporpaMMBl JODKHBI TOMEIIATHCS IO BO3MOKHOCTH
Ha OJHOH cTpanutle (He O6osee 60 CTPOK), U HA OJHA CTPOKA MPOTPaMMBI HE JOJDKHA OBITh TaKOW JUTMHBI,
9TOOBI HE TIOMECTUTRLCS B CTPOKY pacriedaTkul (0KojIo 79 CHMBOJIOB, B 3aBUCHMOCTH OT MIpu(Ta), JaKe eCiu
Balll TEKCTOBBIH PEJAKTOP MOAJCPIKUBACT CKPOJIMHT 110 TOPU30HTAIU. ECIU BBI BBIiIETE 32 9TH Mpeebl, TO
Oynete BBIHYK/ICHBI UCIIOJIB30BaTh CTOJIb MEJIKHUN MIPU(T IS BBIBOJA, YTO COBCEM HE CMOXKETE MMPOYUTATDH
CBOIO pacrievaTKy.

38. Ucnonb3ynTe WITPUXOBYHO FIMHUIO ANA 3PUTENbHOrO pasaeneHus
nognporpamMm.

Sl Bcerna CTaBIIO TaKOH KOMMEHTapHii:

1

HaJ KaxnaeiM ompeneneHueM yaknuu. (M x ToMy ke, s HE UCHONB3YIO IITPUXOBYIO JIMHUIO HUTIE Ooiee).
XOoTs TyCcThle CTPOKH 3aMEyaTelIbHO MOOXONAT IS 3PHUTEIBHOTO pasfelieHus OJOKOB IPOTPaMMBL,
UCKITIOYUTEIFHO MX MCIOJB30BaHME He mHaeT ¢ dekra. llITpuxoBas muHUS MeXIy QYHKIMAMHU 00JerdaeT ux
monck. Tak ke Kak IycTasi CTpOKa yKa3bIBaeT Ha rpaHuIly ad3aria, INTPUXOBBIC JIMHUU TOJ00HEI 3aT0JIOBKAaM
pa3zenoB. Ecian MHe HyXHO emie 6ojiee YeTKOe pa3/ieIeHUe, TO 5 HCIIOIb3YIOo:

HOHyMaﬁTe 00 9TOM, KaK O 3arojJIOBKC IJis I'JIaBBbI. bl CTaparoCb HE NMOMCIIATh HUKAKUX KOMMCHTApUCB, 3a
HUCKITKOYCHUCM

IITPUXOBBIX JIMHUH, BHE (YHKIHMH, [OTOMY YTO TaKHe KOMMEHTapuH 3aTpyIHSIOT OOHapyKeHHe
onpenenenuit atoi Gpynkiuu. [Ipu aToM st opMaTHpyro QYHKIIHUU CISAYIONTIM 00pa3oM:

1/
void descriptive_name( type descriptive_name )

{

// Ecu umena QhyHKyuu u apeymenmos HeooCmamouHo cooepaica-
// menbHbl, MO 5 NOMEWaIo 30eCh KOMMEHMAapuil, ONUCLIBAIOWUL,
// umo ona denaem. A onyckaio smom KoMmeHmapuil, eciu umeHa
// 0ocmamouno nousmusl. (Coomsemcmeyroujee npaguo 2iacum:
// "He obwsacHsai ouesudnozo”).
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// 3amem A onucvieaio 603epawaemoe 3HaueHue u apeyMeHm.

// M 61060 8b1 MOdICEME HEe UCNONB306AMb KOMMEHMAPUIL, eciu

// umena docmamoyHo yoaumwle.

V4

// Hakouey, s nomewaio 30ecb KOMMeHmMapuil, ONUCuI8aowull, Kax
// ynxyus denaem mo, umo ona denaem. M cnosa s nponyckaro
// 3mom KOMMeHmapui, eciu npocpaAmMMa cama no cebe docma

// mo4HO codepoicamenvHa.

code goes_here();

39. NMpoGen - oanH N3 Hanb6onee ahpPeKTUBHLIX KOMMEHTapM1eB.

DT0 KaXeTcss MEIOYbI0, HO ATO MOXKET YPE3BBIYAHO YIIyYIINTh YUTACMOCTh Bamiell nmporpammbel. OOpaTute
BHUMAaHHUE, KaK UCIIOJIB3YIOTCS MPOOETBI B ATON KHUTE B KAYSCTBE OPTaHU3YIOMIETO CPEICTBA, U BHI TIOHMeETE,
KaK WUCIIOJIb30BaTh UX B CBOCH COOCTBEHHOH mporpamme. [lycTbie CTpoku (WM OTCTYH B TIEPBOM CTPOKE)
3PUTENBHO pa3fensioT ab3armpl. [Ipoben crieayeT 3a TOUKOM, HO He JOIDKEH el MPeamecTBOBATh, IIOTOMY 4TO
TOYKA 3aBepIIaeT 4To-1100. BBl momydmnm upero. A BOT IpaBuiIa:



e PasbuBaiiTe TEKCT MMporpaMMhbl Ha JIOTUYCCKHUE KYCKH (T.e. a63aum), rac Ka)KHBIfI KYCOK BBLITIOJIHACT OAHY
Orecpanuro. Opr)KI/ITe OTH KYCKH WJIH IMYCTBIMU CTPOKaMH, UJIN CTPOKAMH C q)HprHI)IMI/I CcKoOKamu.

* 3a 3HaKOM IpETIMHAHUS BCET/IA JOJDKEH HIITH pooer.

e Omneparophl SABISIOTCSA cokpameHusMu ciioB. Korma Bel Buaute "+", To roBopure "mmoc". [lomoOGHO
J00OMY COKpAIIeHHIO0, BBl JOJDKHBI OKPYXaTh UaeHTHHKaTop npodenamu. (Hanpumep: a + b uuraercs
"a mmroc b", a+b guraercs "ammroch").

e VcximodeHne COCTaBISIIOT YHApHBIE OIEPAaTOPHI, KOTOPBhIE pacCMaTPHUBAIOTCS KaK CJIOBapHBIE MPe(UKCHI
wm cypoukce (*p,a--,farg,arg), u T.1.).

e . -> B C/C++ ABISAIOTCS YKBUBAJIICHTOM CHMBOJIA TTOAYepKUBaHus. J[0 ¥ mociie HUX MpoOesIoB OBITh HE
IoInkHO: p->msg(), obj.msg().

Bor mpumep TOro, 4ro MOXET MPOM3OWTH, KOTJa BBl YTO-HUOYIb YIIAKOBBIBACTE CIHIIKOM IUTOTHO.
PaccmoTpum:

int *p;
y=(/*p*+);
f(int /* place-holder */);

Ecnu BeI YAQIUTEC KOMMCHTApHH, TO IMMOJIYYHUTC:

int *p;
y=(x
);
Coderanue /* B BBIpaXKeHHH Y=(X/*p++) paciieHMBaeTCs Kak CHUMBOJI Hadaja KOMMEHTapHs, KOTOPBI
3aKaHYMBaeTcs coueTanueM */ B Bei3oBe pyHKIuu f(). (Takoi ciaydail AeCTBUTENBHO CO MHOM MTPOU3OIIIEIT,
U MHE TOTpeOOBaJCSA MBI JeHb, YTOOBI B HEM pa3o0parhcsa. ECTeCTBEHHO, KOMIWIATOP HE JaBall

co00mIeHMH 00 OIMOKaX, MOTOMY YTO 37ICCh BCE CHHTAKCUYECKU PABUIIBHO).

Eure 3aMedanue mo JaHHOMY TOBOAY. MHE 4acTO MPUXOMIOCH MO3JHEE BUAETh OOBSBICHHS MOA0OHBIC
CIIeYIOLIEMY:

int* X;
[IpoGnema coCTOUT B TOM, UTO:

int* X, V;
He 0OBSIBISIET /IBA YKa3aTelsl, Kak I0JICKa3bIBaET pacipeaeieHre NpooesIoB. 31ech Mbl IMEEM Ha CaMOM Jielie
ele oy mpobieMy U3 poaa s MOTy Ha JII000M s3bIKe IporpaMMupoBaHus nucatb kak Ha @OPTPAHE".
Beo 661 pexpacHo, eciu 661 C paboTai Takke, Kak IM0JICKa3bIBacT Npeablaylnee GpopMaTupoBaHue, HO 3TO
He Tak. [Tocne mpaBmiibHOTO (hOpMAaTHPOBAHMS

int *X, Y;
CTaHOBUTCS COBEPILECHHO SICHO, YTO X - YKa3aTeb, a y - HeT.
40. Ucnonb3ynTe OTCTYNbI B YeTbipe npobena.
Huxmac BupTt, xotopsiii n3o0pen s3biku [lackans 1 Mopgyna-2, oIHaXIbl BBITYCTHI KHHUTY, TIZie BCIOIY
UCTIONIB30BAIUCH OTCTYNBI B OAWH CHMBOJ. UTEHHE IHCTHHTOB M3 HEE TNPEACTaBIUIO OJHO W3 CaMBIX
TSDKEJIBIX CITydaeB B MOCH MpakTuke. Vcmonb3ylTe HOCTATOYHO OOJBIIME OTCTYIBI, YTOOBI BAlll YUTATEINh

MOT CKa3aTbh, YTO B TCKCTC BUIHO 36321]_[131; YCTBIPEC npo6ena KaxyTcsa nacaibHbIMU.

Brl nomKHBI AenaTh OTCTYIBI IOCHIEAOBaTeNbHO. Jaxke BO BHEIIHEM OJIOKE MOANPOTPaMMEI JOJDKHEI OBITh
oTcTynbl. Takoi BapuaHT He pUEMIIEM:



void f(void)

{
if (x)

yyy0;
more_cod();
even_more_code();

}

MMOTOMY 4YTO CJHMIIKOM TPYyAHO HalTH HaA4ajao noanporpaMmal. CpaBHI/ITe npez[mz[ymnﬁ BapuaHT CO
CJICAYIOIUM:

void f(void)

{
if (x)

yyy0;
more_cod();
even_more_code();

}

41. YcnoBHble onepaTtopbl BbIAENATCA ab3auHbIMU OTCTYNaMu.
Sl nenaro 31O Jaxke B orepaTropax U3 OJHOM CTPOKH:
if (by land)
one();
else
two();
a HE TakK:
if (by land ) one() else two();
O‘JCBI/I,ZIHI)IM HUCKIIIOYCHUCM SABJISICTCA:
if (by land)
one();
else if ( by sea )
{

two();

else if ( by air)
{

}

three();

Sl ucmonp30Ban 37eCch CKOOKM 1O JABYM TPHYMHAM. BoO-TIEpBBIX, s KaK-TO IOMAN BHYTPH YCIOBHOTO
oreparopa Ipy OTIAJKe U 3a0bLI BCTABUTH CKOOKH, KaK B CICIYIOIIEM TCKCTE:

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

YTO TPUBEIIO MTPUBETO (HaKTHIECKH K:

if (by land )
one();



if (debug)
printf("aagh");
else
if (by _sea)

Co ckobkaMu mporpamMma K TOMY K€ JIydIlle 9uTaeTcs. S| 4acTo Hapymaio MpaBmiio ab3alHBIX OTCTYIIOB,
KOTJa HCTIOJIB3YI0

q)OpMaTHpOBaHI/Ie JJIA TOro, yTOOBI ITOKa3aTh C KpHCTaJ’IBHOﬁ SICHOCTBIO, YTO MNPOUCXOIAUT. AKKypaTHBIe
CTOJ'I6III)I ACIAar0T 3TO OCYHICCTBUMbBIM:

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

HO 3TO HCUHUTACMO:

if (by_land)one();
else if(by_sea)two();
else if(by tunnel)three();

[TomoOHBII KO HUKY/a HE TOUTCS:

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

CaumIKkoM mpocTo CIyYaiHO CAeNaTh CIeAyomee:

while (1< 10);

++i;
(dpyrumu cioBamu, "BeuHO cpaBHHBaTh 1 ¢ 10, 3aremM yBenuuuts i"). Eciam Touka c 3amsToil HHKOTAa He
CTaBUTCS B KOHIIE CTPOKH, Ha

yyHatomiedicss ¢ for mim while, To BBl MOXXeTe HCIOIB30BaTh YTHINTY IIOMCKA CTPOKHM THIA grep Uil
0OHapy>KeHHUS TAaKUX MPOOIIEM.

41.1. KoMmmeHTapum AOMKHbI UMETb TOT XK€ OTCTYMN, YTO U OKPYXaroLMUN TEKCT
nporpamMmbil.

A03amHbIe OTCTYIBI MpPEJHA3HAYCHBI [UI TOTO, YTOOBI CHENATh CTPYKTYpPYy Ballelf NPOrpaMMBI JIETKO
MOHATHOH. Ecim BBI opraHn3yere OTCTYIBI B KOMMEHTAPHIX OECIOPSI0YHBIM 00pa3oM, TO STUM BBI JIHIIATE
nX cMbiciia. KomMmeHTapuii B clieyromiei mporpaMMe JOHKEeH ObITh CHAOMKEH OTCTYIIaMH:

f0)

{ /* 30ecv udem

** OnUHHBIL KOMMeHmapuil
*/

code();

}

31ech uMeeTCs cxoHas mpodema:

f0)
{

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

}



OTCYTCTBI/IG OTCTylla HpUu OIPEACTICHUU JIOKAJIbHBIX NEPEMCHHBIX 3aCTaBJIACT IMPCANOJIOXUTb, YTO OHU
HaxXoIiATCsa B TOM ke 007acTH BUIUMOCTH, YTO UM (byHKIII/II/I (KOTOpaH SABJIACTCA FJ'IO6aJ'ILHOI7[). Tax xak 3T0
HE TaK, TO BbI JOJIKHBI CIACIaTh OTCTYII, YTOOBI YKasaThb Ha 00J1acTh BHIUMOCTH:

f0)
{

int local var;
int another local var;

code();

42. BbipaBHMBanTe CKOOKM BepTUKaribHO Mo fieBOW rpaHuLe.

WNHuorna mouck oTcyTCTBYOMEH GUTrypHOH CKOOKH MpeBpamiacTcsi B KPYMHYIO pooieMy. Eciu BeI BeIHECETE
CKOOKH Ty/ia, TJIe UX XOPOIIO BUIHO, TO UX OTCYTCTBHE OYIIET Cpa3y K€ 3aMETHO:

while ( some_condition )

{

// enympenHuil 610K

}

S B camoM fiernie He JII00III0 Tak Ha3bIBaeMblid CTHIIb KopHurana u Puun:

if ( condition {
code();
telse{
more_code();
}

3}_'[€CI) HC TOJIBKO TPYAHO IPOBEPHUTH CKOOKM Ha NapHOCTb, HO U OTCYTCTBUC 3PUTCIBLHOIO pas3AC/ICHUA 3a
CUCT CTPOK, COACPKAIUX JIUIIb OTKPBITHIC CKO6KI/I, BCACT K YXYAUICHUIO YATAEMOCTHU.

43. Ucnonb3ynTe CKOOGKM, ecnn B YCITIOBHOM ofepaTtope umeeTtcsi bonee, yem
oAHa cTpokKa.

OTO MpPaBUIIO MPHUMEHSIETCS, €CIIU JaKe NOMOJHUTEIFHBIMU CTPOKAMHM SBIISIETCS KOMMeHTapuid. [IpoGiema

3aKJIFOYAETCSI B TOM, YTO CIIMIIKOM JIETKO CIy4aiHO J00aBHUThH APYrOi OMEpaTop U 3a0bITh H0OABUTH CKOOKH.
TekcT, TOMOOHBIN HIDKECIIEIYIOIEeMY, OoJiee HaeKeH:

if ( something() )

/* Quo usque tandem abutere
* Gatesalina, patientia
*
* nostra .
*/
somethig_else();

*
"Jlo xakuX e mop Tbl, KaTununaa, Oy/e1s UCTIBITRIBATh HAIIE TEPIICHNUE...” .



I'1aBa
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NmeHa 1 naeHTH(PUKATOPBI

VmeHna wWrparmoT BaxKHYIO poiib. [IpaBUIIbHO BBIOpaHHBIE WMEHa MOTYT CHeNaTh MPOrpaMMy MOHCTHHE
CaMOJIOKYMEHTHPOBAHHOM, He TpeOysl CoBCeM WM TpeOys Mayio JOMOJHUTEIBHOTO HAabopa B BHIE SIBHBIX
KoMMeHTapueB. [[moxo BeIOpaHHBIE MMeHa (HampuMmep, state - COCTOSHHWE WM IITaT ?) MOTYT JHOOaBHUTH
HEHYXHYIO CJIO)KHOCTH B Ballly MPOrpaMMy. JTa 4acTh KHUTH COJCPIKUT TpaBHila BHIOOpA UMEH.



44. NmeHa AONXHbI ObITb OObLIYHLIMKM CNOBAaMM aHIMTMACKOIO A3bIKa,
ONUCbLIBAOLWMMM TO, YTO AenaeT (PyHKUUS, apryMeHT Unm nepemMeHHas.

N3beraiite ab0OpeBHaTyp; OHHM YXYAIIAIOT YWTaOEIBHOCTh TporpaMM. HEKoTOopble 10 TPUBBIUKE
MIPOJIOIHKAIOT HCIIONB30BaTh a00pEeBHATYPHI, YTO MPHUBOIUT K aOCYpIHOW TpPaKTHKE, THIA OTOpPaChIBAHHS
mocjeqHe OyKBBI CIIOBa WIJIM YHAJCHHS M3 HETO BCEX IJIACHBIX. BO3bMeEM CTpaHHO Ha3BaHHYIO (DYHKIIHIO
UNIX creat(); oueBnmno, uTo create() syumre. S taxoke Buaen ctpanHoctd tuma Inghth Bmecto length o mt
BMECTO empty.

HpI/I 3TOM 06HIerI/IHSITI)I€ a66peBI/IaTprI SIBJIIAKOTCA OYCBUAHBIMHU HWCKIIIOYCHUSAMU. Bort ToT MHUHUMYM U3
HUX, KOTOPBIM s MOJIB3YHOCh CaM:

col HHJICKC CTOJIOIA

cur TeKyLUH

ij 000011IEHHbBIE CYETYNKH [IUKIIOB

max MakcHUMyM (OOBITHO B KadecTBe Npedukca mwim cyhdukca)

min MUHUMYM (0OBIYHO B KadecTBe npedukca uimu cypdukca)

obj 00001eHHBI 00BEKT (MMEeTCs yKa3aTellb Ha 0a30BbI KJIacc, HO MPOM3BOIHBIA KJIacc
HE U3BECTEH)

p ptr 00001IeHHBIN yKa3aTelhb

s str ctpoka (B s3bike C 00bI9HO char*)

HO He YHOTpeOIsIiTe X, eciM Ha3plBaeMbI 00BEKT UCIIONBb3YyeTCsl He Kak 0000meHHsii. Hanpumep, i nmeer
CMBICIT HCIIOJIB30BATh B KAYECTBE CUETUMKA LIUKJIA B orepaTope for, ecn 3TOT CYETYHK UCTIOB3YETCs IPOCTO
JUIA OJiCUeTa YHUCIa UTEepaLtii:

for (1=10;--1>=0;) !/l napucosams 10 mupe
putchar('-");

Vcrnionp3yiiTe HACTOSAIIEE HWMS, €CIIM Bbl NMPHUMEHSCTE CUYCTYHK I YETrO-HHOYIh OTIMYHOTO OT CYETa.
CpaBHUTE 3TOT KOJI;

for (i=0;i<imax; ++)
for (j=0;j <jmax; ++j )
move_cursor( i,j );

CO CIIeTyIOIINM:
for (row = 0; row < max_row; ++row )
for ( col = 0; col <max_col; ++col )
move_cursor( row, col );
S Ttakke u30erar0 WUCMOJIB30BaTh X M y BMecTo row W column. OmHO W3 paHee YKa3aHHBIX TPaBUI
PCKOMEHAYEeT MpPOIyCKaTh MpOorpaMMy dYepe3 CcHUcTeMy mpoBepku opdorpaduu. JlelicTBurensHOe

JOCTOUHCTBO 3TOI'0 METOJa COCTOUT B TOM, YTO OH no6y>{<z1aeT Bac MCIOJL30BaTh B KAUECTBE UMEH OOBIYHBIE
CJIOBa.

44.1. He ucnonb3ynTte B Ka4yecTBe UMEH TapabapLuimnHy.
OTnuuHBId 00pa3er Takoro MOaXoJa MOXKHO HaOmomaTh B JI0OOM TpemraraeMoM Microsoft mpumepe
OpOrpaMMbl, XOTsL 3Ta mpobieMa HHM B KOeM Cilydae He OrpaHHuYHMBacTcs kopropaimeid Microsoft. Bee
JEMOHCTpalMoHHbIe mporpaMmbl Microsoft Windows BKIFOYAIOT THI MEepeMeHHOil B ee mms. Hampumep,
OOBSBIICHIE TUMA!

const char *str;

OyIeT caenaHo CIeayroIHM 00pa3om:

LPCSTR Ipszstr;



[TepeBenure lpszstr kak "yka3arens THma long ¢ mMeHeM str Ha cTpoKy, okaHuuBatomytocst 0". Ha camom
JleNie 371eCh HECKOJBKO MpoOieM, He MOCIeTHed W3 KOTOphIX sBisieTcs ToT ¢akt, uto LPCSTR ckpriBaeT
Hale oObsBIICHHE yKa3arTessl. TeM He MeHee 00CyKaaeMoe IPaBIIIO MOCBSIACTCS MPOOJIEME CaMOro NMEHH.

DTOT CTWIJIb BEIOOpA MMEH Ha3bIBAaeTCs "BEHTepCKON'" 3alMChI0 TI0 HA3BaHWIO POAMHBI PYKOBOJUTENS OTIENA
nporpammupoBanus Microsoft Yapmeza CaiiMOHH, KOTOpBHIM ero u3zobpen. (A He TOTOMY, 9YTO €ro
UCIIONIb30BaHKE MpUAaeT mporpamMmam Microsoft Takoi Bua, kak OyQTO OHM HANUCaHbl HA BEHI'EPCKOM
SI3BIKE. )

BeHl"epCKaﬂ 3aIliCh uenecooGpa3Ha JJIA A3BIKa acceM6nepa, B KOTOPOM BCC, YTO BbI 3HACTC O nepeMeHHof/i -
9TO €€ pasmep. Bxrouenne I/IH(i)OpMaIII/II/I O TUIIC B UM nepeMeHHoﬁ IMO3BOJIAACT BaM KOHTPOJHPOBATH
MMpaBUJIBbHOCTL €€ I/ICHOJ'II)3OBaHI/I$I.2 SI3pIKu OOJIEE BEICOKOIO YPOBH THUIIA Cu C+t HCHOJIB3YIOT IJId 3TOH
Oein 00BSIBIIEHHE NEPEMCHHBIX.

JloxTtop CaliMOHM HECKOJBKO pa3 B Ie4YaTH 3allWIIa)l TaKOHW MeTOoi 3amucH, HO sI Obl HE CTal €ro
pexomenpoBath s mporpamm Ha C wm C++. [lo MoeMy MHEHHIO, BEHTepcKas 3alHCh HE JaeT HHUYETO,
KpOMe YXYHAIICHHS YUTaeMOCTH mporpamMm. [IpocTele str mnm string 3HAYMTENBHO JIeTde YHTAIOTCS W
comepxar Ty xe mHpopmanuio. Ecii BaM Ha caMoM Jenie Hy)KHO y3HAaTh THII, TO IJISi 3TOTO JOCTATOYHO
BEPHYTBCS K ONPEIEICHHIO.

CymecTtByer u 0Oojee paclpOCTpaHEHHBIH, XOTS M MEHee pPaAWKAIbHBIA IpHeM, IPH KOTOPOM HMEHa
yKazarenei HauMHAIOT CUMBOJIOM p. DTa MPaKTHKa TOXKE 3arPOMOJK/IAET IporpamMmy. Bel Benb He HauMHaeTe
MMEHa IIEJOYUCIICHHBIX NIEPEMEHHBIX THIIa int CHMBOJIOM i, mepeMeHHbIX THa double - d, a dynkuuii - f?
OueBHIHBIM HCKITIOYEHHEM SIBIISIETCS CITydail, KOTAa y Bac €cTh OOBEKT M yKa3aTelb Ha 3TOT OOBEKT B OJTHOM
1 TOH e 00IacTH BUIUMOCTH:

char  str[128], ‘*pstr = str;
C Ipyro# CTOPOHBI, AJIsI yKa3aTesIs, BEPOSTHO, JIydllle coJepkaTenbHoe umsi. CpaBHUTE:

char str[128], *first nonwhite = str;
while ( isspace(*first nonwhite) )
++first nonwhite;
/I B smou cumyayuu ums *first_nonwhite cosopum am 2opazoo
/] bonvwe 0 mom, umo denaem nepemennas, uem npeovioywee "*pstr”.

45. UmeHa makpocoB fgomxHbl 3anucbiBatbca 3AINTIABHbIMUA_BYKBAMM.

Kak mokasmiBaercs B nocieAyromux pasaciax, MakpoCbl 4aCTO BBI3BIBAIOT MOOOYHEIE 3(1)(1)6KTI)I. HOSTOMy
MOJIC3HO UMETh BO3MOKHOCTDH OIPCACIIUTL C MEPBOr0 B3rjigAa, 4YTO y BaC ABIACTCA MAaKpOCOM. KOHC‘IHO, BBI
HC OOJIXKHBI HCIIOJIB30BaTh TOJIBKO 3arjlaBHBIC 6yKBI)I JJIA tIel"O-HI/I6yﬂI> NOMHUMO MAKpOCOB, MHAYC BbI HC
JAOCTUTHETEC LECJIN JAaHHOI'O IpaBuiIa.

45.1. He ucnonb3yunre 3arnaBHbIX OYKB ANsi KOHCTAHT NepevYncneHus.

Jomxkaa ObITh oOecrieueHa BO3MOMKHOCTh 3aMEHBI KOHCTaHT, OIpPENCJCHHBIX B IIEPCUUCICHUM, Ha
nepeMeHHylo Tuma const. Ecim ee mMms 3ammcaHo 3aryiiaBHBIMH OyKBaMH, TO BaM HPUAETCS €ro MEHSTb.
Kpome TOTO, MMeEIOTCS emie W mpoOJeMbl ¢ MakpocamH (BCKOpe OyOyT pacCMOTpEHBI), KOTOPBIX HET y
nepeuncienuid. [loaTomy OyaeT 1mojae3Ho UMETh BO3MOKHOCTD PAa3iIM4aTh UX C IEPBOTO B3TJISIA.

% S moyo3peBal0, YTO BEHTEpPCKas 3aIlMCh TAK MHTCHCHBHO HCIIOIB3YeTCS BCIEACTBHE TOTO, YTO OOIbIIAs
yacth Microsoft Windows HamucaHa Ha si3bIKe accemOuepa.

3 Io KpaifHell Mepe OHO OJDKHO OBITh. 51 MOI03peBaro, YTO HEKOTOPBIC SHTY3UACTHI BCHIEPCKOM 3aIIHCH TaK
TUIOXO OPTaHU3YIOT CBOM MPOTPaMMEI, YTO MPOCTO HE MOTYT HAWTH HY)KHBIC OOBsBICHU. Britodas Tun B
UMs1, OHU U30aBIISIOTCS OT MHOTHX 9aCOB NMOMCKOB B HEYAAYHO CIIPOCKTHPOBAHHBIX JTUCTUHTaX. [IporpamMmel
Ha s3BIKE acceMOyiepa, KOTOpBIE IO HEOOXOIUMOCTH BKIIIOYAIOT B Ce0sl MHOXKECTBO TIIOOATBHBIX
MIEPEMEHHBIX, SIBJISIOTCS OYCBUIHBIM HCKITIOUCHUCM.



45.2. He ucnonb3ynTe 3arnaBHbIX OyKB B MMeHax TUNOB, CO3AaHHbIX NpwU
nomolum typedef.

Tak Kak Makpoc TaKxke MOKET HCIOJIb30BaThCS B MaHepe, Moao0Ho#H typedef, To mone3Ho 3HaTH MOXKET MIIN
HET 9TO-TO OBITh MCIOJIH30BAHO B KAUECTBE CHHTAKCHYECKH MpaBUIIbHOTO THIAa. Hanpumep, nMest:

typedef void (*ptr_to_funct)(int );
BbI MOKETE HAINUCATh CIEAYyIoLIee:

(ptr_to_funct)(p); // npeobpazyem p 6 ykazamenv Ha QYHKYUIO
ptr_to_funct f(long);  // f6osspawaem yxazamenv na ¢pynxyuio

Maxpoc Tuna:
#define PTR_ TO FUNCTION void (*) (int )
MIO3BOJISIET BaM CIeNaTh IpeoOpa3oBaHue:
(PTR_TO_FUNCTION) (p);
HO HE T03BOJISIET OOBSIBUTH (DYHKIIHIO:
PTR TO FUNCTION f(long);
Yka3aHHBII MaKpOC IPH MOJCTAHOBKE JACT:
void (*) (int ) f(long);
HO KOMITHJISATOPY HYKHO:
void (*f(long))(int );

Hms tuna u3 CTPOYHBIX 6yKB HC BBI3BOBCT HUKAKHX npoGneM Ipyu YTCHUH, IOTOMY 4YTO IO CMBICITY BbI BCETAa
MOJKCTE CKa3aTb, UCIOJIb3YCTCA JIX OHO IJIA TUIIA WA HCT.

46. N36erante obnactu nmeH ctasgapta ANSI C.

WnenTudukaTopsl, HAYMHAIONIUECS C CHMBOJIA MOJYCPKUBAHUS, W MMEHA TUIIOB, OKaHYMBAOLIWECS Ha _t,
Obutn 3apesepBupoBanbl crangaproM ANSI C i ucmonp3oBaHHs pa3paboTYMKaMu KoMIHisiTopoB. He
UCTIONB3YHTE 3TH CUMBOJBI. Taroke n3deraiite uMeH QyHkiwi, Bomenmux B ctangapT ANSI C u B nmpoekT
cranmapra [ISO/ANSI s C++.

47. N3beranTte oonactu nmeH Microsoft.

OTO MOXET NOKa3aTbCsl MMPAaBUIIOM, CHEUU(PHUIHBIM TOJIBKO Jutsd Microsoft, HO Ha caMOM jeie 3TO He Tak
(yuuTbIBass MMEIOIIYIOCS CKJIOHHOCTh Microsoft k MupoBoMy rocmozctBy). JIIo6oif, k1o 3aboTHTCS 0
HNEPEHOCUMOCTH, IOKEH PAacCUUTHIBATH HAa TO, YTO €0 WM €€ MporpaMma cO BPEMEHEM MOXET WU
paboTaTh MMoJ yrpaBiIeHHEM OIepalioHHOW cucteMbl Microsoft, mim B3aumoneiicTBOBaTh ¢ OMOIMOTEKON
kiaccoB Microsoft. bubmmoreka MFC, nanpumep, nepeneceHa Ha Macintosh 1 Bo MHOTHE OIepaliiOHHbBIE
cpensl UNIX/Motif Ha MOMEHT HaIMcaHHsl 3TOW KHHTH, W, BEPOSTHO, MOSBUTCS HA JPYTHX ONEPAalMOHHBIX
cUCTeMax B OJvpKalIieM Oymymem.

Ha wmoMeHT Hamucanuws 3TOH KHUTH HHTepdeic mnpuiiagHoro mporpammupoBanus Windows (API)
BKIItoUaeT B cebs okono 1200 ¢ynkmuit. bubmmoreka MFC, ObIcTpo BBITECHSIONIAS IEPBOHAYAIBHBIN
naTepdeiic Ha sa3pike C, mobaBnseT okono 80 ompenenenuii kinaccoB. K cokanenuto, mMeton Microsoft
COCTOHT B JOOABICHUU KaXIBIH pa3 MOMOJHUTENbHBIX (YHKIHUHA M KIACCOB B HOBYIO BEPCHIO KOMITMIISATOPA.
Ecmu Microsoft crmywaifHO BBIOEpeT B KadyeCcTBC HMEHH i (YHKIUH WM KJacca TO, KOTOPOE BBHI
UCIIONB3YeTe ISl KAKUX-TO APYTHX IeJe, yragaiTe, KOMY U3 Bac IPUACTCS €r0 CMCHUTH?



Tak kak HM oaMH W3 uaeHTHUHUKAaTOpoB Microsoft He cootBercTByeT cranmapry ANSI C, tpebyromemy,
YTOOBl MMEHA IIOCTAaBIIEMBIX Pa3pabOTYMKOM OOBEKTOB HAYMHAIHMCh C CHMBOJA NOAYEPKUBAHHS, TO BBI
JTOJDKHBI TIPEIOXPAHATHCS, N30eTast UCTIONh30BaHUS COTIIAIICHU TI0 BEIOOPY MMEH B cTviie Microsoft:

e Bce wvena  ¢Qynkmuit Microsoft  ucmonp3yror  cornmamenus B cTwie  [lackams o
Cmecu3arnaBHeIXUCTpouHbIXbykB(), M1 OHM BCera HAYMHAIOTCS C 3arjaBHOW OYKBEI. S mpeamoduTaro
WMEHa TOJIBKO W3 CTPOYHBIX OYKB C CHMBOJAMH IIOAYEPKHUBAHMIL, HO 4YTO OBl BBl HE BHIOpaiH,
HelcnonssyiiteCtunsMicrosoft(). ®ynkuum-wienst B kimaccax MFC  ucmonb3yloT To Ke camoe
COTJIallICHHUE.

¢ Bce umena kmaccoB Microsoft HaumHarotest ¢ 3armaBHoM "C" ¢ mocieqyroliel 3ariaBHOW OyKBOW
(manpumep, CString, CWnd, CDialog u T.1.). Hauansnas C mano 4Tto naer, kpome Oecriopsiika, U ee
MPOITYCK YAQJISeT Hac oT obnacT MeH Microsoft.

e Opna w3 Hambosiee (YHTAMEHTANIBHBIX 3allOBeled OOBEKTHO-OPUEHTHPOBAHHOTO IPOCKTHPOBAHWS
3alpeliaeT OCTABJIATh He3alMIICHHBIMU JTaHHBIC-YICHBI B OIpeelieHnH Kiacca. TeM He MeHee, MHOTHE
kiaccel MFC MMEIOT OTKpBITBIE MOJISI JaHHBIX. Bee 9TH OIS HAYMHAIOTCS C M_, He UMEIOIIUX JPYroro
Ha3HAYCHHs, KPOME KaK YBENWYUTh Oecnopsgok. Tem He MeHee, Mbl MOXEM HCIOJIb30BaTh OTY
OeccMBICITHITY Al TOTO, YTOOBI HE HAYMHATH MMEHA CBOMX COOCTBCHHBIX IOJICH C M_ M TaKuUM 00pa3oMm
JIETKO OTJINYATh CBOM WICHBI OT YHACJICIOBAHHBIX U3 0a30BbIX KiaccoB MFC.

48. U36erante HeHyXXHbIX naeHTU(MKaToOpoOB.

VmeHa aj1st KOHCTAHT YacTo BOOOIe He HyXHbI. Hanpumep, He ornpeessiiTe 3Ha4eH s, BO3BpalaeMble IPU
omuOKe; €CJIM BO3BpAIIaeTCsl BCETo oiHa onrnodka, Bo3Bpatute nmpocto FALSE. He nemaiite Tak:

enum { INSERT ERROR, DELETE_ERROR };

insert()
{

/...

return INSERT ERROR;
H
delete()
{

/...

return DELETE ERROR;
}

a MpOCTO BO3BPATUTE 0B cliy4dac OIIHOKYU U B ci1y4dae ycrexa moboe MpaBUJIbHOC 3HAYCHUC THUIIA 1.

49. AMeHOBaHHbIe KOHCTaHTbI ANnA 6yneBb|x BeJIMYNH peagKko Heob6xoauMbI.

BLI60p HEBCPHOI'0 MMCHHU MOKET ﬂO6aBI/ITL SHAYUTCIIbHYIO HCHYXXHYI CJIOXKHOCTH B Bally IpPOTrpaMMmy.
PaCCMOTpI/IM CJICAYIOLIYIO HpOCTCﬁHIyIO q)yHKIII/IIO, KOTOpast NOACYUTHIBACT KOJIUYCCTBO 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 I=IN_WORD)
{

++word_count;
state = IN_ WORD;

}
H

return word count;

}

HenpaBunbHo BeIOpaHHOE MM state 3acTaBHIIO HAC BBECTH J[Ba HEHYXHBIX uaeHTugukaropa: IN. WORD n
BETWEEN_ WORDS. Teneps B3IJISHUTE Ha 9TOT BapUAHT:

int nwords2(const char *str)

{
int word count =0;
int in_word =0;
for (; *str ; ++str)
{
if ( isspace(*str) )
in_word = 0;
else
if (lin_word )
{
++word_count;
in_word = 1;
H
H
return word count;
§

ITepernMeHOBaHEe HEYETKO HA3BaHHON MEPEMECHHOW state BO UYTO-HUOY[Ab, YTO JCHCTBUTEIBHO ONHCHIBACT
Ha3HAUCHHE TICPEMCHHOM, MO3BOJIMIIO MHE HCKIIOUUTH OylieBbIe MMEHOBaHHBIC KOHCTaHTHI IN WORDS u

BETWEEN_WORDS. ITonyuusmasicsi noAIporpaMMa MEHBIIE U JIETYe YUTAETCSL.

Bor npyroit npumep. Cnenyromas nporpaMma:

enum child type {1 AM A LEFT CHILD,I AM A RIGHT CHILD };
struct tnode

{
child type  position;
struct tnode *left,
*right;
Pt
/...

t.position=1 AM LEFT CHILD;

if (t.position==1 AM_LEFT CHILD )
/...

MOJKET OBITh YIPOIIIEHA MOI0OHBIM 00pa3oM:

struct tnode
{
unsigned is_left child ;
struct tnode *left,
*right;
PRY



t.is left child=1;

if (tis_left_child)
/...

TEM CaMbIM MCKIIIOYast [Ba HEHYKHBIX HACHTHU(HUKAaTOpa. V1 BOT mociaeHuid mpumep:
enum { SOME BEHAVIOR, SOME OTHER BEHAVIOR, SOME THIRD BEHAVIOR };

f( SOME_BEHAVIOR , x);
f SOME_OTHER_BEHAVIOR, x);
f( SOME_THIRD BEHAVIOR, x);

TpeOyronMii YeThIpeX HACHTU(HHUKATOPOB (TPH UMEHOBAHHBIE KOHCTAHTHI U MMs QyHKIMH). Jlydmie, XoTs 910
HE BCET/Ia BO3MOXKHO, UCKITIOUUTh CEJIEKTOPHYIO KOHCTAHTY B II0JIb3Y JONOIHUTEIBHBIX (DYHKIINIL:

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

OO0paTHOi1 CTOPOHO 3TOH MOHETHI SIBJISIETCSI BBI30B (PyHKIMH. PaccMOTpHUM clie yIOIuiA TPOTOTHIT:
create window( int has border, int is_scrollable, int is maximized );

51 cHOBa BEIOpan palMoOHANBHBIC UMEHA JJIs MCKIIOYCHUS HEOOXOJIMMOCTH B MMCHOBAaHHBIX KOHCTaHTaxX. K
COYKaJICHHIO, BBI30B ATOH (DYHKINH IJI0X0 YUTAEM:

create window( TRUE, FALSE, TRUE );

IIpocTo B3TIISIHYB Ha TaKOW BBI3OB, 5 HE MOJYYy HHUKAKOTO IPEACTABICHHUA O TOM, KaK OyIeT BBITIIIETH ITO
0KkHO. Heckosbko IMEHOBaHHBIX KOHCTaHT HPOSICHSAIOT 0OCTOSITENECTBA B 3TOM BBI30OBE:!

enum { UNBORDERED =0; BORDERED =1}; // HyxHo noka3aTb 3HaueHUs
enum { UNSCROLLABLE=0; SCROLLABLE =1}; // nim create_window()
enum { NORMAL SIZE =0; MAXIMIZED =1}; // ne 6yner padorats.

/...

create window( BORDERED, UNSCROLLABLE, MAXIMIZED );

HO Temepb y MEHs Jpyras mpobiema. Sl He X0ody HCHOJIb30BaTh MMEHOBAHHBIC KOHCTAHTBI BHYTPU CaMOM
create window(). OHH 311eCh TOJBKO IUIsI TOTO, YTOOBI CHENaTh €€ BBI30OB 0OJiee YUTACMBIM, W s HE XOUy
3arpOMOIKAATH ATy (DYHKIIMIO TAKUM KOJIOM, KaK:

if ( has_border == BORDERED )
/...

CpaBHHBasA €10 C bonee MMPOCTBIM:

if ( has_border )
/...

IlepBriit BapuaHT ypo UIMB 1 MHOTOcioBeH. K coxaneHuro, eciu KTO-TO M3MEHUT 3HAUY€HHE MMEHOBAaHHOM
koHcTanTel BORDERED, BTOpOi#t onepatop if He OyneT padoTarh. Sl 00bIYHO coTJamarch ¢ MHEHAEM, YTO
MPOTPAMMHCT, 3aHUMAIOLIIICA CONPOBOXICHHEM, HE TOJDKEH MEHSTh 3HAUCHHS HICHTH(UKATOPOB, KaK 5
3TO MPOJEIaN B IPEABIIYIIEM IpUMepe.



I'n1aBa

S

IIpaBuyia 0OBIYHOTO NMPOTPAMMHUPOBAHUS

OTa 9acTh CONEPXKHUT NPaBHJIA, OTHOCSIIHECS K HAMCAHHIO COOCTBEHHO MCXOJHOTO TEKCTa MPOTPaMMEI, B
OTIMYHE OT NPEeABIAYIIeH 4YacTH, B KOTOPOH paccMaTpuBaiach pa3paboTKa MPOrpaMMBI B ILEIOM. JTH
MIpaBMJIa HE CIIUIIKOM 3aBHUCST OT BBIOOpPA SI3BIKA MPOTPaMMHUPOBAHUS.



50. He nyTanTe NnpuBbLIYHOCTb C YUTAEMOCTbIO.

(Mmm cuaapoM "HACTOSIIIETO HMPOrPaMMHUCTA, KOTOPBIH MOXET IPOrpaMMHpPOBATh HA JIIOOOM S3bIKE KaK Ha
®OPTPAHe"). MHorue oM MBITAIOTCS 3JI0YIOTPEOIIATH TPENPONECCOPOM ISl TOTO, 4TOOBI npunars C
OoutbIIIee CXOJICTBO C KAKMM-HUOYIb APYTUM SI3BIKOM ITporpamMmupoBanus. Hampumep:

#define begin {
#defineend }

while ( ...)
begin

/...
end

Ora mpakTHKa HAYETO HE JaeT, KPOME TOT0, YTO BAIll KOJ CTAHOBUTCS HEYUTAEMBIM JJIs1 KOTO-HHOYb, KTO HE
3HAeT TOTO S3bIKA, KOTOPBIA BHI CTapaeTech UMHTHUpPOBaTh. [l mporpammucta Ha C KOI CTaHET MCHEE
YUTaeMBIM, He OoJiee TOro.

Poxcreennas mpoOnema cBs3aHa C HMCIOJIB30BAHUEM MAaKpPOCOB IMPEMPOIECCOpa IS CKPBITHUS CHHTAKCHCA
obwsBnenmii C. Hanpumep, He JenaiTe cieayromnero:

typedef const char *LPCSTR;
LPCSTR str;

[Tono6HBIE Bemy BHI3BIBAIOT MPOOJIEMBI C CONMPOBOXKICHUEM, TIOTOMY YTO KTO-TO, HE 3HAKOMBIH C BallUMHU
COTJIALICHUSIMU, OyZIeT IOJDKEH mpocMaTpuBath typedef, yToOBl pa3oOpaThbes, YTO NMPOMCXOAUT Ha CaMOM
nene. JlomomHuTeNbHAS TyTaHWIA BO3HUKaeT B C++, MOTOMY YTO YHTATElIh MOXXET HHTCPIPETHPOBATH
npoucxojsmiee, kak onpeneneHue oobekra C++ u3 kmacca LPCSTR. BonpmmuerBy nporpammuctos Ha C++
He mpuper B roioBy, uto LPCSTR sBusercs ykazarenem. OObsBiacHus C OYCHB JIETKO YUTAIOTCS
nporpammuctamu Ha C. (KcTtatn, He TyTaiiTe BBIMICYIIOMSHYTOE C pa3yMHOM MPAKTHKOW OMpEeAeNICHHs THIIA
word B Buze 16-OMTOBOTO YHCIa CO 3HAKOM JUIS TIPEOAOJICHHS TIPOOIEMbI IEPEHOCUMOCTH, NMPUCYIIECH THITY
int, pazamep xkotoporo He onpexaenieH B ANSI C u C++).

K ToMy >xe, MHOTHME TpPOTPaMMHUCTBHI M30EraroT YCJIOBHOW omepanuu (?:) MpOCTO TOTOMY, YTO OHa UM
Ka)keTcsl HeTOHATHOW. TeM He MeHee, 3TO YCIOBHOE BhIpaKEHHE MOXKET CYIIECTBEHHO YIIPOCTUTH Balll KO H,
CJICZICTBEHHO, CIICNIATh €ro JIy4Ille YUTaeMbIM. 5 TyMaro, 4To:

printf("%s", str ? str : "<mycTo>");
ropasyio JCTaHTHEEe, YeM:

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

Bbl kK TOMY e SKOHOMHTE Ha ABYX BbI3oBax printf(). MHe Takxke 4acTO NPUXOJHUTCS BHIECTH HENPaBUILHOE
UCTIONB30BaHKUE omepanuil ++ u --. Becb CMBICI aBTOMHKpPEMEHTa WM aBTOJEKPEMEHTA 3aKII0uaeTcs B
COEIMHEHHUH ATHX OIepauuii ¢ ApyruMu. Bmecro:

while ( *p)

{
putchar ( *p);
+p;

}

W



for (; *p;++p)
putchar ( *p);

HCIIONB3YHTE:

while ( *p)
putchar ( *p++);

OTOT KOA BIOJIHE 4YMTaeM JUIl KOMIIETEHTHOIO MporpaMMHcTa Ha s3plke C, gaxe ecnu eMmy HET
skBuBaneHTHOH onepanuu B DOPTPAHe unu ITackane.

BEI Taxoke HUKOI'Zla HEC OOJUKHBI MPATATH ONEPATOPhl B MAaKpOcCax H3-3a TOro, 4YTO BaM MPOCTO HE HPABUTCH,
KaK OHH BBITJIAOAT. A OJHaXXAbl BUACI CJICAYIOIICC B pean},Hoﬁ nporpamMmme:

struct tree_node

{
struct tree_node *1ftchld;
I8
#define left child(x) ((x)->Iftchld)
/...

traverse( tree_node *root )

if (left_child(root) )
traverse( left _child( root ) );
...

[IporpaMMHCT HaMEPEHHO CleJal ONpeeeHHe CTPYKTYPhI TPYIHEe YUTAeMBIM UL TOTO, YTOOBI H30eXkaTh
KOH(IIMKTa UMEH MEXIy IIOJEM M COBEPLICHHO HEOOXOIMMBIM MaKpOCOM, W BCE HM3-3a TOTO, YTO €My HE
HpaBWJICS BHEIIHHH BHJ oneparopa ->. J[is Hero ObuT0 OBl TOPa3ao JIyqIINM BBIXOJIOM HPOCTO HAa3BaTh IOJIE
left child u coBcem m36aBUTHCS OT Makpoca.

Ecnu BBl medcTBUTENBHO ayMaeTe, YToO MporpaMma JIOJDKHA BHEIIHE BBINVISAETh Kak Ha [lackaie, 4ToObI
OBITH YNTAaEMOH1, TO BBI JOJDKHBEI porpaMMupoBath Ha [lackane, a e Ha C i C++.

51. ®yHKUMA AOMKHA AenaTb TONbLKO OAHO Aero.

DT0 0OBIYHO HE OYCHB YIaYHASI MBICHb - 3aIHCHIBATh TO, YTO JIOJDKHA JeNaTh (YHKIUS, Yepe3 e¢ apryMEHTHI.
Oro0 nomKkHO Aenath uMs GyHknuu. Hampumep:

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

{
// sender  lhint phint
// NULL xx xx Hauanvnoe obnosnenue, vizvisaemoe u3 00pamisioweco okHa
/- Cview* 0 CRect*  Bwizvigaemcsi, k020a 6CmMpOeHHbIl 00bEKN CINAHO8UMCS
/ Oeticmeumenvuvim. phint ykasvieaem Ha npsamoy20ibHUK
/ 00KYMEeHma, COXPAaHsISl NOJIONCEHUE HeDelCMBUMEeTbH020 00bekma
// Cview* ] CRect*  Coobwenue, nocviiaemoe obvexmom CView* ("sender” -
/7 nepedamuyux). phint coxpansem oas CView* obpamnaiowee okHo
/7 e20 KIueHma.
V/a

}

Bam myxHBI BMecTo 3Toro Tpu ¢yHkmmu: initial update(), update embedded object() u update view().
BepHbIM KIIFOYOM JJIsi TIOHMMAHHUSI TOTO, YTO 3A€Ch YTO-TO HE TaK, SIBISETCS TyMaHHAas MPUPOJa WMEH
aprymenToB. OyHKITNHM HE JOJDKHBI IepeaaBatbes "Hameku". Eit ToKHBI 1aBaThes yKa3aHusI.



52. AMeTb CNULLIKOM MHOro ypoBHen abCTpakuum Unm MHKancynsauum Tak xe
NJ10X0, KaK 1 CJIULLKOM Marlo.

OCHOBHOW CMBICIT HCIOJB30BAHUS TAaKUX aOCTPaKIUi, KaK (PYHKIMHA WM CHMBOJIbHBIC KOHCTAHTHI (WA
WHKANCYIAINN, TOHOOHBIX OmpeneneHusM struct mwim class), 3akmrodaercs B YAYYIICHHH YHTa€MOCTH
nporpaMM. He monp3yiiTech MMM IPOCTO TOTOMY, YTO BBl MOXETEe Aenarb 3To. Hampmmep, BiOXKeHHBIE
CTPYKTYpHI B TaHHOM (pparMeHTe He CIyKaT KaKOW-JTHOO0 MMOJIe3HON IIeTIH:

struct tree node;

struct child ptr

{
unsigned is_thread;
struct tree_node *child;
}5
struct tree node
{
struct child ptr left,
right;
I8

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

CJ'ICIIyIOIIII/Iﬁ KO JIy4IlI€ YUTACTCA, IOTOMY YTO B HEM MCHBIIC TOUYCK, U JICTYC COIMPOBOXKIAACTCA, TaK KAK B
HEM HYXXHO OTJIQXXKUBATh HA OJTHO OIIPEACIICHNE MCHBIIIC!

struct tree node

{
struct tree node *left child;
unsigned left is thread : 1;
struct tree node *right child;
unsigned right is thread : 1;
}5

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

53. ®yHKUMA AOMKHA BbI3bliBaTbCA 60nee ogHoro pasa, Ho...

Kpome Toro, ecnu (yHKIUS MOKHBIM 00pa3oM cBs3aHa (T.e. €CIM OHA BBINOJHACT CIWHCTBEHHYIO
OIepalnyo U Bech KON (YHKIMH paboTaeT Ha ee pe3yibTaT), TO HET IPUYMHBI U3BJICKATh KYyCOK Kola B
apyrue (QYHKIHMH, €ClM TOJbKO BBl HE JKellaeTe HCIOJIb30BaTh 3Ty YacTh KoJa TAe-TO emie. Mol OmbIT
TOBOPHT, YTO KOTAa (YHKIMS CTAHOBHUTCS CIHMIIKOM OOJBIIOH, TO YacTO BO3MOXKHO BBIACIUTH KYCKH,
KOTOpBIE 00JIaaI0T JOCTATOYHOM OOIIHOCTHIO, YTOOBI OBITH MCIIOIBL30BAHHBIMH TC-THOO €Ile B MporpaMmme,
TaK 4TO 3TO NMPaBWIO HAa CaMOM JeJie He MPOTHBOPEYHT MpaBWIy '"MajeHbkoe - mpekpacHo". Eciu BbI He
BBIJICIISIETE TOT KOJ, TO OJOYHBIA KOMMEHTapHWii, ONMUCHIBAIONINN Ha3HAYCHHE ITOrO OJOKa MPOrpaMMBl,
KOTOPBI BbI MOTITH OBl BBIJICIIUTH, CITYXKHUT TOW K€ CaMO¥ LeJTH, YTO ¥ UMS GYHKIUH - JOKYyMEHTHPOBAHHIO.

Tem He MeHee, WHOTAA BBHIICICHHE KOoAa B (YHKIMH MCHBIICTO pa3Mepa CYIISCTBEHHO YIydIlaeT
YUTAEMOCTh 3TOTO KOJa IO TPUYMHE yCTpaHeHHs Occropsaka. OIHAKO 3Ta TpakTUKa - CO3JAHHE
a0CTpaKIUU JUIA YaCTH KOJa B BHJC UMCHU (PYHKIMH - NOOABISACT MICHTU(UKATOPEI B 00JIACTh III00aTbHBIX
UMCH, W 3Ta BO3pocIiIas oOIas CI0KHOCTh SBJISICTCS OINpPEICICHHBIM MHHYCOM. Ecium s HCHONB3YIO
(DYHKIUIO STHM CIIOCOOOM - KaK aOCTPakIHI0 -, TO OOBIYHO OOSBBIIAIO €€ OJHOBPEMCHHO CTATHUYECKOW,
9TOOBI K HEW HEJIb3s OBIJIO TOMYYHUTh JOCTYI CHAPYKH TEKyIIero (aiia, W BCTPOSHHON, YTOOBI €€ BBI30B HE
NPUBOAMI K HaKJIaJAHBIM pacxomam. He noBomgure mnpouecc (QYyHKIHMOHAIBHOTO a0CTparupoBaHUs JI0
KpalHOCTH. MHe J0BOJMJIOCH BHAETh OTJIMYHBIC MPOrPAaMMBI, JOBEJCHHBIE a0CTPAarupOBaHHEM JI0



MOJTHOCTBIO HEYUTAEMOTO COCTOSHUS TaKOW CTEIEHHW, YTO HET HU OJHOW (PYHKIMHU JUTMHHEE, YeM 5 wid 6
ctpok. Ilomydarommascs mporpamma paboTaeT Takke 3HAYHTEIBHO MEIUICHHEe, YeM HeoO0XOAuMo, U ee
HCXOJIHBIN TEKCT B 5 pa3 JJIMHHEE, YEM HYKHO.

53.1. Koa, ucnonb3syembin 6onee ogHOro pasa, A40/KeH ObiTb NOMELUEeH B
chyHKUMIO.

DTO MpaBWIIO SIBJISIETCS OOPAaTHOW CTOPOHOH mpeapiayiiero. Eciau B oOHapyXuBaeTe MOYTH WIACHTHIHBIN
KOJ TIOSIBIISIOIIMMCST Oojiee 4eM B OIJHOM MECTe CBOCH MporpamMMmbl, TO 3TOT KOJA JOJDKEH BEIIENEH B
MOJIPOTpaMMy, KOTOpash BBI3BIBACTCS M3 HECKOJIBKMX MeCT. BrIroma cOCTOMT B MeEHBIIEM pa3Mepe
MPOrpaMMbl U JIy4lIed COMPOBOXKIAEMOCTH BCIEACTBHE YIMPOUICHHUSI MPOrPaMMBI U TOTO, YTO BBl JOJKHBI
TENeph COMPOBOXKAATH JIMIIb ONHY (YHKIUIO; €CIM BBl HAXOJWUTE OIIMOKY, TO BaM HYXXHO HCIIPABUTH €€
TONBKO B OJHOM MecTe. Kak ObLIO YMOMSHYTO paHee, UMs (DYHKIUH TAaKKe MAcT XOPOIIYIO aOCTPaKIIHIO.
Br130BBl  (pYHKIIME C XOpOHmIO BHIOPAHHBIM HWMEHEM SBJISIOTCS OOBIYHO CaMOJOKYMCHTHUPYIOIIUMUCS,
yCTpaHsisi HEOOXOJUMOCTh B KOMMEHTAPHSIX.

54. ®yHKLMA AOMKHA UMETb NULLb OA4HY TOUYKY BXoAaa.

3TO NMpaBUII0 MPUMEHUMO JHIIb K porpamMaM Ha C. BooO1e, MHOKECTBO MEepexo10B goto K OJJHOH TOUKe
BBIXO/1a JIydIlle, YeM MHOTO OIIEpaTOpoB return. DTUM criocoOOM BBl MOXKETE IIOMECTUTH TOUKY IPEPHIBAHUS
Y €AMHCTBEHHOH TOYKH BBIX0/1a, BMECTO TOTO YTOOBI BOUTHCS C HECKOJILKUMU NpepbIBaHusIMU. Hanpumep:

f0)
{

int Bo3Bpamaemoe 3Hauenne = OLINBKA;

if ( Hexoe_ycnoBue )

{

/...

Bo3Bpamaemoe 3HadeHue = HEUTO;

g0to BBLIXOL;

}

else

{/..

Bo3Bpamaemoe 3Hauenne = HEUTO EIIE;
g0to BBIXOJ;

}

exit:
return Bo3BpaIiaeMoe_3HauYCHHUE,

3rtoTt MeTox He cpabaTbiBaeT B C++, MOTOMY YTO (DYyHKIMH KOHCTPYKTOpPA BBI3BIBAIOTCSI HESIBHO B KayecTBE
4acTH OOBSBIICHNUS; OOBSBICHHE YacTO CKphIBaeT BBI30B (pyHKIMH. Eciam BB mpomyckaere oObsBIEHHE, TO
BBl TPOIyCKaeTe U BBI30B KOHCTpyKTOpa. Hampumep, B cienyromed mnporpamme AECTPYKTOp Ui X
6b1306emcsl, 3 KOHCTPYKTOP HET:

foo()

{
if ( Hekoe ycioBue )
goto BBIXOZ;

Hekud knacc X; // Koncmpykmop e guvizvigaemcs. (Onepamop goto
/] nepeckaxueaem uepes nezo.)
/...

BBIXO:

/] 30ecw gvizvieaemces decmpykmop 0751 X npu 8biXxo0e X u3
} /I obracmu euoumocmu.



Benenctue 310 MpoOIeMBl JIydIlie BCETO COBCEM M30erath Iepexo1oB goto B mporpammax Ha C++.

54.1. Bcerpa npegycmaTpuBanTe BO3BpaT 3HaYeHUs1 U3 6510Kka BHELLUHEro
YPOBHS.

Wuoraa, koraa HOANPOTrpaMMbl KOPOTKHE, HE CTOUT CTapaThCs OOECIEYUTh €ANHCTBEHHYIO TOYKY BBIXOZA.
(ITo Mmoemy MHEHHIO, TIPaBHJIO "M30erail 3aIyTaHHOCTH" TEPEKPHIBACT JII000E APYroe MPaBIIIO, C KOTOPHIMH
OHO BXOAUT B KOH(MJIMKT). B 3Toli cuTyaumu Bceraa cTapailTech YOSHUTHCS, YTO M3 MOANPOTPAMMBI HET
TaKHX MyTel, KOTOpPbIE HE MPOXOIAT Yepe3 onepaTop return. He tak:

if(a)
{
/...
return genaii 4to_ HyxHO();
}
else
{
...
return OIIIMBKA;

a Tak:

if(a)
{
/...
return genail_4ro HyxxHO();
b
/...
return OIIINMBKA;

B wumpeane, BbIXOA4 MO OMMOKE OpPraHU3yeTCs] M3 BHEIIHETO YPOBHS OJOKAa TaK, YTOOBI BBl MPaBHIBHO
00paboTa HEOXKUTAHHBIM aBAPUHHBIN BBIXO]] HA BHEITHUHA YPOBEHb.

55. U3Gerante ay6onupoBaHna yCUnun.

Crnenyronuii pparMeHT JeMOHCTPHUPYET 3Ty MpoOIeMy:

if ( strcmp(a, b) <0 )

{

}

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

}

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

§

Beos stremp() B C cBsA3aH ¢ HeMaNbIMH HAKJIAOHBIMU pacxojgamu (kak B Ilackame W Apyrux s3bIkax
MpOrpaMMHpPOBaHus). BaM 3HaYMTENBHO Jydllle CAeaaTh Tak:

int cmp = strcmp(a, b);
if ( cmp<0)

{

}

else if ( cmp>0)

{

}

else // ocmaemcs cnyuaii cmp ==

{



56. He nopTbTe obnacTtb rnobanbHbIX UMEH.

ITopua obnacty rinoGanbHBIX UMEH SIBJSIETCS XapaKTEepHOH POOIeMoii B cpelie IpyNIoBoi pa3paboTku. Bam
HE OYCHb MOHPABHUTCS CHPAIIUBATH pa3pelleHHE OT KaXKIOT0 YYaCTHHKA I'PYNITBI KaXIblil pa3, KOTrna BbI
BBOJIMTE HOBBIH HaeHTH(UKaTop. [ToaTtomy:

¢ JlokanpHas mepeMeHHAs Bcerna OoJiee MpeInoYTUTENIbHA, YeM WICH Kiacca.

¢ Ujen kimacca Bceraa 0osee IpeAmoYTHTEICH, YeM CTaTHIeCKas TiI00abHast IepeMEHHA.

e Cratudeckas rioOampHas TepeMeHHas Bcerga Oosiee MpeanoyTHTENbHa, YeM HacTosmas TiodaabHast
MepeMEHHaSI.

CraTtudeckuil TIo0aNbHBI HACHTH()HUKATOP HE JKCIOPTHpYeTCs W3 (aina .C, TOdTOMY OH HEBUAMM U3
npyrux wmoxyneit. Ilpumensiite moamdukatop static K Kak MOXKHO OOJIBIIEMY YHCIY TJIO0aTbHBIX
unenTudukaropoB (mepeMeHHbIM 1 (yHKIUAM). Kirtou nocTyma private B omnpeieneHun Kiacca elie JIydliie.
Unentudukarop, OMpeAeiICHHBIA JIOKATBHO BHYTPH MOJIPOTPAMMBI, Iydlle BCEX, MOTOMY YTO OH
M30JIUPOBAH OT BCeX APYTHX (PYHKIHMI B MporpamMmme.

BLIBO,HZ n3beraiire npenponeccopa. Tax xak Y Makpoca Takas OoublIas 00J1acTh BUAUMOCTH, TO OH IO CYTH
TO K€ CaMO€, YTO U riao0aapHas nIEpEMECHHA.

56.1. U3Gerante rmobanbHbIX NAEHTU(PUKATOPOB.

PackpriBass HEMHOTO TIpEeABINyIICEe IPABMWIO, IOJIOKUM, YTO JBE (YHKIUH CBS3aHBI ITOCPEICTBOM
I00ANBHONM MEPEMEHHOM, €ClIM OJfHA W3 HUX YCTAHABIMBACT ITY MEPEMCHHYIO, a BTOpPAas €€ HCIONB3YET.
(Ecmu Obl mito0OanbHas TIEpEeMEHHAs HE KCIOJbh30Bajach COBMECTHO, TO HE OBLIO OBl MPUYHMHBI UMETH €€
TI00aTEHOM; OHA MOTJIa OBl OBITH CTATHYECKOH JIOKaNbHOHN). OTHOIIEHUS CBS3H C y4acTHEM TJI00ATbHBIX
MEePEeMEHHBIX BBI3BIBAIOT OCOOCHHO HENPHATHBIC MPOOIEMbI TPH COMPOBOXKICHUH, MOTOMY YTO O3TH
OTHOIICHHSI TSDKENIO OTciexuBarh. Korma riio0anbHas NepeMeHHass MEHSETCS BO BPEMs BBIIOJHEHUS
MPOTPaMMBI, TO OYEeHb TPYAHO Pa3zo0paThCs, YTO ee M3MEHHJIO. AHAJIIOTMYHO, €CJIH BBl JOJDKHBI M3MEHHTh
MOBe/IeHHe TII00ATbHOTO0 00BEKTa, TO OUYeHb TPYIHO Pa3o0pathes, Tie OH HUCMob3yeTcs. [1o aToii nmpudnHe
Jy4Ire BCero BooOImIe m30erarh Tio0albHBIX NEepeMeHHBIX. KoHeYHO, OONBITMHCTBY MPOTPaMM PEATbHOTO
MHUpa HEOOXOIMMO HE3HAYUTEIHHOES KOJIMYCCTBO TIIOOANBHBIX TEPEMECHHBIX, HO, KaK MPABWIO, S HAYHHAIO
CHJILHO HEPBHUYATb, ECIIH X CTAaHOBUTCS Ooubmie 10.

BbI 3a4qacTyro MoXeTe OrpaHM4YHUThH 00JIaCTh BUAMMOCTH IIIO0AIbHOM IepeMeHHON oHUM (aitioM, 00bSIBUB
€e CTaTW4ecKOH, YTO MO MEHBIIEH Mepe orpaHnuuT ymepd omHuMm daiiinom. Ilo kpailiHeli Mepe BbI 3HaeTe,
YTO BCE OTHOIIEHHMS CBSI3M COCPEAOTOUEHBI B TeKyIeM (aiine. Taxke nmelTe BBUAY, 9TO BCE, UTO 51 TOBOPHII
0 MI00ANbHBIX NMEPEMEHHBIX, OTHOCUTCA M K MakpocaM, QyHKIMSIM U Tak aanee. OrpaHHYMBaiTE AOCTYH K
(byHKIHAM, emas uX JT000H IIEHON CTaTUIECKUMMU.

56.2. Hukorpa He TpebynTe MHMUManNu3auuu rnodGanbLHOM NEepeMeHHOW npu
Bbi30Be (PYyHKLMMN.

BoT onHa cuTyauus, Te OMNpaBIaHbl CTATHYECKUE TJI00aNbHbIE MEPEeMEHHBbIC: €CIM y Bac MPHUMEHSETCS
cucTeMa peKypCHBHBIX (pyHKImiA. (BBl MOXkeTe MCHONB30BaTh CTATHYCCKHE TI00ATbHBIC MEPEMEHHBIC IS
COKpAaIIeHUs] TOTPeOHOrO 00BbeMa CTEKOBOW MaMSATH, NMPUMEHSS WX JUIA [epeJadyd 3HAYCHUH MEKIY
moJnporpaMMamM. BaM HHKOTZa HEe HY)XHO HCIOJNB30BaTh CTATHYCCKYIO TIIOOATBHYIO MEPEMCHHYIO IS
nepeaayd HHGOPMAIMK U3 OJTHOW MOAIPOTPAMMEI B IPYTYIO, SBISIOIIYIOCS PEKYPCUBHBIM YK3EMIUIIPOM TOU
JKE caMOW TOANpOrpaMMbl. BepHBIM BBIOOPOM B 3TOW CHTyalliH OYIET HCIOJNB30BAaHKUE JIOKAIBHON
CTaTHYeCKO# TmepeMeHHO#. lcmonmp3yiiTe craTHyeckne TJI00ambHBIC MCEPEMCHHBIC B CHTYAIWsSX, TIJIE
BBI3BIBaeTCs Oosiee omHoi moamporpammbl: A() BbI3biBaeT B(), koTOpas BbI3biBaeT A(), BBI3BIBAIOIIYIO B
cBoro ouepens B(), u Tak nganee).

Tak kak riiodampHas IepeMeHHas1, UCTIoIb3yeMas Halllell peKypCUBHOHN (yHKIMEH, cAelaHa CTATUISCKOM ISt
MUHMMHU3AINHA CBS3BIBAaHUS, TO KaK BaM €€ MHHIIMATM3UpoBaTh? Jlamee moka3aHO Kak HE HYXHO 3TOTO
nenats. Bot gaiin 1:



static int glob;

get glob(x)

{
return glob;
§
set_glob(x)
{
glob =x;
}
void recursive function( veid )
{
int y = glob
/...
recursive_function();
i

a BOT (aii 2:

set_glob( 10);

recursive function();

x = get glob();
BbI 1Ipr 5TOM HEMHOT'OTO JOCTHIJIM C TOYKH 3PEHHUS CBSI3BIBAHUS, HA CAMOM Jejie, C MPOCTOH III00aIbHON
MIEPEeMEHHOM OBUTO OBI MpoIIe YIpaBAThCs. KpoMe TOro, BB MOATOTOBUIM ce0e MOTSHITHATBHYIO TIPOOIIeEMy:
BO3MOXHOCTH 3a0BITh BbI3BaTh set_glob(). BoT kak cienars 3To mpaBWIBHO:

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 x rnobGanbHOM mepeMeHHOH, HM K PeKypCHBHOW (DYHKIMM HEJb3sl MOJYYUTb AOCTYI NPSIMO CHapyXu
MOJIyJISl U3-32 CTAaTHYECKOTO BBLACNIEHMS MaMsATH. BBl MOJDKHBI MOIYYUTh JOCTYN K PEKYPCHBHOW (YHKIIMU
nocpeAcTBOM  @yukyuu docmyna do_recursive(), KoTopas TapaHTUPYET, YTO BCE HHHUIHAIM3MPOBAHO
NPaBUIILHO NEpex TeM, KaK BBIIIOJIHUTH BBI30B PEKYPCUBHON (PyHKINH.

56.2.1. [lenanTe nokanbHble NepeMeHHble CTaTU4ECKMMUN B PEKYPCUBHbIX
PYyHKLMAX, eCnn UX 3Ha4YeHUs He Y4acTBYIOT B PeKYPCUBHOM BbI30OBe.

Tak kKak MBI 3aHSIMCH TEMOH PEKypCHH, TO BOT IPABMUIO, KOTOPOE HCIONB3YeTCs IS TOTO, YTOOBI ere
CHJIbHEE COKpATHTh HCIIONB30BaHHE cTeka. JIokaiapHas mepeMeHHas MOXKET OBITh OOBSBICHA CTATHYECKON
(TeM campIM OHa ymaisgeTcsl W3 CTeKa), €CIIM €€ 3HAUYeHHE HE JIOJDKHO COXPAHATHCSA IOCIE PEKypCHBHOTO
BbI30Ba. BoT oauH mpumep:

f0)
{



static int i;

/...
for (1=10;--1>=0;)
/...
f0);
for (1=10;--1>=0;) /I nepemennas i BHOBb UHUYUATUZUPYETNCS NOCTLE
... /] pexypcusHo2o 6v1308a, NOIMOMY OHA MOACEMm
} /l 6bimbs cmamuueckoil.
Bor npyroii:
int f()

{
static int depth = 0;
static int depth_max = 0;

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

if (depth>10)

return -1;  // yposenv pexypcuu cruwikom enybox.
f0);

--depth;

return depth max;

}

B srom mocnemHem ciydae mepemenHas depth wmcmomnb3yercs ans mepemaadyd WHGOPMAUW - TIYOWHBI
PEKYPCHH - OT OJHOTO 3K3EMIUIIpa MOIIPOTPAMMEI JAPYTOMY, PEKYPCUBHOMY 3K3EMILLIPY 3TOH K€ caMOn
noanporpaMmel. [lepemennas depth max XpaHUT ciell HJOCTHTHYTOM MaKCHMANbHOW TIYOWHBI PEKYPCHU.
depth BoBce He Oyner paboTaTh, €CIIM OHA JOJDKHA OYIET COXpaHSTh CBOE 3HAYEHHUE IOCIC BEI30BOB - BECh
CMBICIT B TOM, YTO KaXK/bIil PEKyPCUBHBIA BBI30B MOTUPHUIUPYET 3Ty MEPEMCHHYO.

56.3. Ucnonb3ynTte cHETYUK IKIEeMNSIAPOB OOHLEKTOB BMECTO
MHULIManM3npyrowmx yHKUunm .

Wanmmamsupyromue (QyHKOUH, ¢ OYEBHIHBIM HCKIIOYEHHEM B BHIIE KOHCTPYKTOpoB C++, HE IOJDKHBI
HCTIONB30BaThCS MIPOCTO TOTOMY, YTO CIHIIKOM IIPOCTO 3a0BITh WX BBI3BaTh. MHOTHE CHCTEMBI C OKOHHBIM
naTepdeiicom, Hampumep, TPeOYIOT, YTOOBI BBl BBHI3BIBATHM (YHKIMIO WHHUIMATH3AIMN OKHA TIEpell ero
co3/aHueM (M APYTYIO - 3aKpBITHS - MOCIE yNAICHHS MOCIEOHEro OKHA). DTO IIioxXas wuaes. YJIaabTe 3Ty
mpoOJieMy TMpH TOMOIIM CYETYHKA SK3EMIUBIPOB, KOTOpHI 00bgHO B C 1MODKEH OBITH TII00ATBHOM
MepeMeHHO (0OBSIBICHHOW CTATUYECKOM I OTPaHIMYCHHS O0JIACTH e¢ BUAMMOCTH). Crenaiite 3To Tak:

static int num_windows = 0; !/l oepanuubme docmyn Kk mexkyuemy Mooy

create window()

{

if ( ++num_windows == 1) /l moavko ymo coz0ano nepsoe OKHoO
initialize video_system();

...
H
destroy_window()
{
/...
if ( --num_windows ==0) /] monbKo umo yHUUmMOodiCeHo nepeoe OKHO

shutdown_video_system();



static int gncmo oxoHn = 0; /I oepanuybme docmyn K mexyuemy mooyuo

co3zmaTth_OKHO()

if (++uncno_okoH ==1) /] moavKko ymo co30ano nepsoe OKHO
MHULUAIN3UPOBATh BUAEO cucTemy();
...

YHUUYTOXUTH_OKHO()
...
if ( --amcio _oxor ==0) /] MOABKO YMO YHUUMOICEHO NEePBOe OKHO
3aKpHITH_BHJEO cHucTeMy();

B C++ BBI MOXeETE ISt DTOH IIETN UCITOIb30BaTh CTATHYECKHAN WIEH Ki1acca.

56.4. Ecnu oneparop if 3aBepLuaeTcs onepaTtopom return, TO He UICNONb3YyUTe
else.

BwmecrTo:

if ( ycroBue )

return xxx;
else
{

JenaTb_Maccy Bere();
§

OOBITHO JTyUIIIe 3aIICcaTh;

if ( ycroBue )
return xxx;

JenaTb_maccy Bermei();

Jlyunie cnenatpk Tak, 4ToOBI TIOCIEIHUM OTIEpaTOPOM return OB aBapUKHBIA BO3BPAT IO ONTHOKE, TaK 4TOOBI
BBI TIOJIYYHJIH cOOOIIeHre 00 OmmoOKe, €ClIM HedasHHO 3201y IHTICh.

YCcnoBHBIN omepaTtop TakKe MOXET pelIaTh 3Ty MpoOJieMy B MPOCTBIX CHUTYaIMAX W JelaTbh Koj Ooiee
YUTaeMBIM JJIs1 HOBHYKa. BmecTo:

f0)
{
/"

if (x)

return 123;
elseif (y)

return 456;
else

return ERROR;

}

HCIIONIb3YHTE

f0)
{



/...
return x ? 123
y ? 456
ERROR ;

3aMeThTe, HACKOIBKO (OPMATHPOBAHHE YIIyUIIaeT YUTAEMOCTh IPEABIIYIIIETO KO/,

OnHa pacnpocTpaHeHHasi CHUTyalusi, B KOTOPOH y Bac MMEETCS MHOECTBO TOYEK BO3BpATa, BBITJISIAUT
CIIEIYIOLIMM 00pa3om:

if (A)
return FAIL;

else if (B)
return SUCCESS;

else

{

// Macca koza
return SUCCESS; /I [Io0o3pumeinvHbl 084 0OUHAKOBBIX B036PAUACMBIX 3HAUCHUSL.

}

Brer Mmoxerte YCTpaHUTh 3TO CJICAYIOUINUM 06pa30M. BO-HepBLIX, n30aBLTECH OT IMOBTOpa BO3BpallaCMbIX
3Haq€HHﬁ, NEepEeMECTHB UX BO BHCIITHUI YPOBCHDb BOT TaK:

if(A)
return FAIL;

else if (B)
;else

/I Macca xooa
return SUCCESS;

3aTeM 0CBOOOAMTECH OT MPEIOKEHHS if, CBI3aHHOTO € MYCTHIM OTIEPATOPOM:

if(A)
return FAIL;

else if (B)
{

}
return SUCCESS;

// Macca xooa

57. NMomewanTte 6onee KOPOTKMN BNIOK YCNOBHOro oneparopa iflelse nepBbIM.

Yacto ObIBaer, uTo y omeparopa if/else oqHO mpeanoxkeHue (WM BHYTPEHHUH OJIOK) KOPOTKOE (0OBIYHO
orepaTop A1t 00pabOTKM OMIMOKN), a APYroe, BHIIONHSIONEe COOCTBEHHO padoTy, - OoJbIIoe:

if ( Hekas_ommmoOka() )
error( "AAAAxxxx!!!!");
else

{
H

/I 30ecv credyrom 30 cmpok kooa



BCGF[[E[ HOMemaﬁTe KOPOTKOC MPEAJIOKCHUEC B HaYaJIC. To €CThb, HC z[enaﬁTe TakK:

if ( !mexas_ommoOKa() )

{

/I 30ecv credyrom 30 cmpok kooa
§
else

error( "AAAAxxxx!!!!");

[Ipobnema 3akmouaeTcss B TOM, 4TO IpOBepKa B omneparope if ympasiser else B Toif xe creneny, 4ro u if.
Ecnm Gonpioit 6ok cieayeT mepBbIM, TO BEPOSITHOCTb TOTO, YTO BBIUMCIATHCS OyAeT mpeioxeHue else,
pacIooXKEHHOE Ha CIEYIOIEeM JKpaHe WM CTpaHHIE, IOBOJBHO BeNHMKa. M eciam s JOMyCTHI B HEM
OmHMOKY, TO MHE IIPUAETCS II0JIOMAaTh TOJIOBY Haj TeM, Kak jo0patbes 1o else. Eciu B aTo Bpems if B mone
3pEHUsl, TO s 3HAO, KaK Ty/Ja MONacTh.

58. CrapanTtecb CABMHYTb OLWUMOKM C 3Tana BbINOJIHEHUA Ha 3Tan
KOMNUNALMMN.

HewnHnnnanusupoBaHHbBIE TIEPEMEHHBIE - 0 CyTH OIIMOKH, KAyIIHME CBOET0 4aca. Bbl Bcerma MOMMKHBI
WHAIHUAIN3UPOBATh TIEPEMEHHYIO Npu ee¢ 0o0bsBicHMH. B C++ wuHMOmManu3amus BO BpeMsI OOBSBICHUS
BO3MOJXKHA BCETJa, MOTOMY YTO OOBSBIECHHE MOXET IMPOBOIUTHCS BE3[E, INIE MOKHO IIOMECTHTH ONEPaTop;
MPOCTO OTKJIAJbIBaiiTe OOBSABICHHWE IO TeX MOp, MOKa y Bac He OyJeT AOCTaTOYHO WH(MOPMALUH IS
00%vA6NeHUs 68 NPOU3BONIHOM Mecme C WHHIMaIM3alMed mnepeMeHHoid. Taxkum o0pazoM, eciau Bbl
MONBITACTECh HCIOJIB30BaTh 3Ty HEPEMEHHYI0 NPEXIEBPEMEHHO, TO TIOJyYHTe OIIMOKY Ha JTare
koMmmuutsinuy ('epeMeHHast He HaiiieHa" ) BMECTO OIIMOKH BO BPEMs BHITIOTHEHUSL.

B C BbI MOXeTe OOBSABIATH IEPEMEHHYIO TIOCIIE JIFO00H OTKPHITON (GUTYpHOU CKOOKH, TOITOMY BBl MOXKETE
YacTO OTKJIAJbIBaTh OOBSIBICHWE HA HEKOTOPOE BpEMs, HO MPH ATOM y Bac B PACIOPSHKEHUHM HET THOKOCTH
C++. B camoM KpaifHeM cllydae MHHIUATH3UPYHTE TEPEMEHHYI0O TaKUM 3HA4YeHHEM, KOTOpOE B OTBET Ha
HETO TIOHSATHBIM 00pa3oM BBI3OBET B MOANPOTPAMME aBapHIO; HE NMPHCBAUBANTE MEPEMEHHON MPOU3BOILHOE
3HaUYCHHUE - OHO MOXET OBITh TPHWHATO B MPOTpaMMe 3a HWMEIoIee CMBICH. Hampumep, ykaszatens,
MHUIMATU3UpoBanHbeiii  3HaueHHeM NULL, Oonee HajekeH, 4eM WMEIOINWN TNPOW3BOJILHOE 3HAYEHUE,
KOTOPOE MOXET 0Ka3aThCs CYIMIECTBYIONTUM aJIPECOM.

C npyroil CTOPOHBI, XOPOIIO WMETh BCEe OOBSIBICHHS MEPEMEHHBIX B OJHOM MECTE€ B Haydaie OJIOKE Tak,
YTOOBI BBl MOTJIM WX JIETKO HaWTH. Ecim Bama moamporpaMma JOCTATOYHO Malia, TO BBl OOBIYHO MOXKETE
caenath W To, W apyroe. Hampumep, B MOXeTe pa3IeiUTh MOINPOrpaMMy HA YacTH JUISl TOTO, YTOOBI
MEPEMECTUTh OOBSBIICHHS B HAdauo OJoka, 4TOOBI BaM HMX ObLTO Jierye Haitu. Iloamporpamma, momoOHas
CIeIyIOIIEeH:

f0)
{

/] K00, KOMOpUvIL He UCNONb3Yem NePEMEHHYIO |

int i= init val;
// KOO, KOMOPbI UCNONBLIYEM NEPEMEHHYIO |

MOJKET OBITh pa3elicHa CICIYIOIUM 00pa3oM:

f0)
{

/] K00, KOMmOopvI He UCNOIb3Yem NePeMenHYIO |
g( init_val );

g( int init val)
{
int 1= init val;
// KOO, KOMOPWI UCHONBLIYEM NEPEMEHHYIO |



}

Ilepemennas-caeTduK OOIIEro Ha3HAUCHWSA, KOTOpas WHHULIMAIN3UpYeTCs B Hadayne Iwkiaa for, sBisercs
OUYEBU/IHBIM HCKJIIIOUYEHHEM W3 3TOTO MpaBwia. VHOTZA WCHONh30BaHUE CIHUIIKOM OONBIIOTO KOJNWYECTBA
MOJIPOTPaMM MOJKET BBI3BATh OOJbBIIE MPOOJIEM, YeM PEeIINTh MX, M B JTOM CiIydae JIydile BHIOpaTh
BHYTpeHHHE 00bsBICHUS. VICIONB3yiTE CBOIO TOJIOBY.

59. NMpumeHanTe ykasarenu Ha ¢pyHKumnm C B KayecTBe CeNeKToOpoB.

Oto mpaBuno crporo it nporpammuctoB Ha C. (IIporpammupyiomue Ha C++ MOMKHBI MCIIONH30BAThH
BUpTyanbHbIe QyHKIMHN). B C 3amensiiTe momoOHbII KO

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

{
shape type type;
union shape data
{ //30ecy dannvie ons paznuunvix gpopm.
} 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 );
H

§

Ha CIIEYIOIIUL:
typedef struct

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

{ /] 30ecb Oannvie 015 paziuyHvIx Gueyp.
}

}

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);



I'naBHEBIE MPpEeUMYyHICCTBA TAKOTO MOAXO0Aa 3aK/IFOYAIOTCA B CIICAYIOLICM:

* Bawm Gonpiie He Hy)XeH IepedrciauTens shape type.
e ®ynknuio print_shape() Teneps HamcaTs ropa3ao MPoOIIE.

e print _shape() Oyzmetr npomomkats pabotaTs 6€3 MoaMpUKaIiK, KOT/Ia BBl T00aBUTE HOBBIE (DUTYPHI B ATY
CHCTEMY.

60. U3beramte uMknoB do/while.

ukn do/while onmacen B mpuHIHMIIE, TaK KaK BBl 00A3aTEIbHO BBHIMONHIETE €T0 TEJIO XOTA OBbl OJUH pa3.
CrnemoBaTenbHO, BBl IOJDKHBI IIPOBEPHUTH YCIOBHUS 3aBEPIICHUS O BXOJAA B STOT IHKI. S 9acTo BHXKY KOZ,
MTOXO0XKUH Ha CIIETYIOIINI:

if ( !'mpoBeputs_HeEUTO )

return ERROR;
do

{
HauuHKa();
}+ while ( mpoBeputs_Heuro );

Bawm ropasno mydmie caenarsb Tak:

while ( mpoBepuThs_HeuTO )
HagyuHKa();

IToxoxwuii cinyuaii:
if ( Hexoe ycnoBue() )
do
// macca marepuana
while ( Hekoe ycnoBue() && npyroii marepuan() );

JIeT4e TPAKTOBATH CICAYIOIINM 00pa3oM:

while ( Hexoe ycmosue() )

{
/| macca Martepuaia
if ( !npyroit marepman() )
break;
}

S mpodeccrnoHaNbHO 3aHUMAIOCH TPOTpaMMHUpOBaHMEM ¢ 1979 roma W 3a 3TO BpPEMs HCIOJNB30BAN LUK
do/while Bcero nBa pasa.

60.1. Hukorpa He ncnonb3ynTe do/while ANA 6€CKOHEYHOrO LMKNa.
Kox, moxoxxuii Ha creayIOIHii:
do

{
/I 30ech cnedyem neckonbKO CMpanuy Kooa
while ( 1 );

MPOCTO 3aCTaBJIIET COMPOBOKAAIOIIETO MPOrPaMMHUCTa MIAPHUTH 10 JIMCTUHTY B3MIsLAoM, uia while, BMecTo
TOTO, YTOOBI HAUTH €TO Cpa3y B CiIydyae pacroyioxkeHus oneparop while (1) B Hadaie nukna.

61. B umMkne co cyeTYMKOM ero 3HauyeHue AO0MKHO NO BO3MOXHOCTU
YMEeHbLUATbCA.



[{ukibl SBISIOTCS OJHUM W3 TEX MECT, TIC Majoe MOBHIICHHE 3()()EKTUBHOCTH 3HAYUTEIBHO YIydIIaeT
BBITIOJIHEHHUE MPOTPAMMBI, IMOTOMY YTO HX KOJ BBITIOJNHIETCS MHOTOKpaTHO. Tak Kak CpaBHEHHE C HyJleM
00br9HO OoJyiee A((PEeKTHBHO, YeM CpaBHEHHE C ONPEICIICHHBIM YHCIOM, TO IUKI C yYMEHBIIAIOIIIMCS
CYETYMKOM, KaK IPaBUIIO, BBIMIOJIHAETCS ObIcTpee. Mcnonb3yiiTe

for ( i=max; --i>=0;)

E

BMECTO:

for( i=0; i<max; ++i)
5
3aMeTbTe, YTO B OOOHMX CIy4asX CYETYHKH MOTYT OBITh KCIOJIB30BaHBl B KAauyecTBE JCHCTBUTEIBHOTO

WHJIEKCa MacCHBa, YTO MOYKET CHIeaTh STOT KOJ MEHee TOABEP)KEHHBIM OIIMOKAaM BCIIEACTBHE TOTO, YTO OH
OTPAaHMUYMBACT JOCTYI K MACCHBY €TI0 TPaHHIIAMH.

62. He penante ogHO M TO Xe ABYMS cnoco6amMn oAHOBPEMEHHO.

B xavecTBe KOHTpAIyHKTa K MPEABLAYIIEMY TPABUIIy PACCMOTPUM CICIyIOUIHiA (GparMeHT (CoIepiKaliuid B
cebe ommoKy):

int array[ARRAY SIZE];

int *p = array;

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

Hpo6neMa COCTOUT B TOM, YTO CUCTUYUK HC COBIIAAacT IIO (1)2[36 C yKasaTejieM (1 HMECCT 3HAUYCHUC 1, Korga
YKa3aTelib YKAa3bIBACT HA JICMCHT array[O]), u HOCJ'IC,HHI/Iﬁ JJICMCHT MacCCHBa HC 6yﬂ€T WHULIAJIU3UPOBAH.

51 00BIYHO MIPEIIOYHTAIO JUIS MPOCTHIX MEPEMEICHHIH M0 MACCUBAM YKa3aTelu (BMECTO HHICKCOB MacCHBa),
MOTOMY 4YTO yKa3aTelH, Kak MpaBwio, Oosnee 3()(EKTHBHBI, YCTpaHss HESBHYIO OINEpAIMI0 YMHOXEHHUS B
BBIpKEHUH a[1], HHTEPIPETUPYEMOM KakK:

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

41 OBI mepenucal 3To KO TaKUM 00pa3oMm:

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

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

Tak e HaekHO (X0Ta U MeHee () (PEKTHBHO) ceaTh CleIyrolee:

int array[ARRAY SIZE];

int i

for ( i=0; i<ARRAY SIZE; ++i)
array[i] = 0;

KcraTtu, ecnu BB HCIIONB3yeTe yKa3aTel, TO BaM MPUACTCS U3BJICKATh WHICKC MPU MOMOIIU apU(PMETUKU
yKa3aTeleid, a He 3a CYeT COXPAHCHHUS BTOPOH MepeMEHHOH. Y Bac MOTYT BO3HHKHYTH MPOOJIEMBI, €CITU BB
nepenaanTe i QyHKIMA B IPEIbIIYIIEM IpUMepe ¢ OmnOKoi. Bocmonb3yiTech Mog00HBIM KOJIOM:

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

{
/...



f( current - array );  // nepedamo @pyuxyuu f{) mexyuuil uHOeKc mMaccusa

}

C npyroii cTOpoHBI, OOBIYHO HY)KHO HM30eraTh Koja, MOJAOOHOrO CIEAYIoNIeMy, TaK KaK TakOW omeparop
IIUKJIa Ype3BbIUaiiHO Hed((HEKTUBEH:

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

63. Ucnonb3ynuTe onepartop for, €CrIN UMEKOTCA NOObLIE ABa U3
MHULIMANnU3ypyroLero, yCrioBHOroO Unm MHKPEMEeHTUPYHOLLIErO BbipaXKeHUN.

Wnave ncnonepsyiite while. Takoii kox:
int x=10;
// 0anee credyem 200 cmpok K0Od, 8 KOMOPLIX NePEMEHHASL X He UCNOb3YEem sl

while (x>0)
{

// cnosa credyem 200 cmpox xoda

f(x--);

HE 0YeHb XOpOIl, JJaKe eCIM Bl COKOHOMMJIM HEMHOTO BPEMEHH, COSANHHB OIIEPALHIO JIEKPEMEHTHPOBAHUS
-- ¢ Bb3oBOM (pyHKIMH. [lepemecture MHUIManM3anuio U X-- B ornepatop for. Tak kak oO0bsiBneHne B C++
MOXET pacHonaraTtbCsi Be3[E, I€ MOXKHO IOMECTHUTh OIIEpaTop, TO BBl JaKE MOXKETE OOBABUTH X
HETIOCPECTBEHHO nepe] for:

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

// cnedyem 200 cmpox kooa

f(x);
}

(1 xoTs BBI MOXeTe CKa3aTh, 9To B C++ ecTh BO3MOXKHOCTH crenath for ( int=0;..., Takasi IpakTHKa BBOJUT B
320y IeHre, TIOTOMY YTO Ha caMOM Jielie 00JIacTh BUAMMOCTH Y X BHEITHSISI, KaK €ClIi Obl ee O0OBsIBICHUE
OBIJIO CeNaHO B CTPOKE, MIPEIIECTBYIONICH oniepaTopy for. Sl He peKOMEHIyIO ATOTO).

Ecnu Tpu onepatopa BHYTpH for CIMIIKOM JUTHHHBI, 4TOOBI IOMECTUTHCS B OJJHOM CTPOKE, TO BBl MOXKETE MX
OTGOPMATHPOBATH UX CIEAYIONTUM 00pa3oM:

for ( Hexoe jumHHOE MMs nepeMeHHOH = f();
HEKO€ JAIMHHOE MM TEepPEMEHHOH ;

HEeKOe JUTMHHOE WM _repeMeHHoH = f() )

/...

HO 9aCTO JIy4Il€ BBIACIIUTE OJTHO U3 HpeHHO)KeHI/Iﬁ BOT Tak:

int Hekoe mnmuHHOE WM _TepemeHHOH = f();
for ( ; HEKOe AMMHHOE WM _TEPEeMEHHOM ; HEKOe JUIMHHOE WMs TiepeMeHHoU = f() )

{
}

...



WJIn B tIpe3BI>I"IaI\/'IHOM ciry4dae

int Hexoe UYpe3BRIYAWHO JIMHHOE MM TepeMmeHHoi = f();
for (;; Hexoe ype3BHIYAIIHO JUTMHHOE MM _TepeMeHHOH = f() )
if ( !Hexoe dYpe3BRIYAMHO JITMHHOE MMS_TIEPEMEHHOW )
break;
/...

I'maBHOE - 3TO COCPCAOTOUYNTL HMHUIHAIU3ALNIO, TMPOBEPKY W HHKPEMCHTHPOBAHUE B OAHOM MECTC. A
HHKOr'Ja HC CACIar0 Tak:

int Hexoe upe3BBIYAWHO IIMHHOE MM _TepeMeHHoH = f();
while ( Hexoe UYpe3BBIYAWHO AJIMHHOE WM _TIEPEMEHHOU )

{

// MHO20 cmpoK KoOa

HEKO€ Ype3BBIYAHO JIMHHOE MM TepemeHHor = f();

MOTOMY YTO 3TO HAPYHMIACT KOHTPOJIb HAaZl HUKIIOM.

64. To, 4ero HeT B YCNNOBHOM BbIpa)XXeHUU, He AOMKHO NOSIBNATLCA U B
APYrux YyacTsax oneparopa for.

Tak kak omepatop for mpegHasHa4YeH s TOTO, YTOOBI COOpaTh HMHUIMATH3HPYIONIYIO, YCIOBHYIO W
WHKPEMEHTHPYIOIINE YacTH NWKIa B OJHOM MeECTe, TaK 4YTOOBI BRI MOTJIM, B3TJIAHYB, IIOHATH, HYTO
MIPOMCXONT, TO BBl HE JOJDKHBI 3aTPOMOXKIATh omnepaTtop for MaTepuanoM, KOTOPHI HE IMEET OTHOIICHUS K
IIUKITy, MHaY€e BbI JIUIITNTE CMBICIIA BCIO 3TY KOHCTPYKIuIo. M30eraiiTe momo6HOTO Koa:

int *ptr;
...
for ( ptr = array, i = array_size; --1 >= 0; f(ptr++) )

b
KOTOpBIH JIydIie chopMynupoBaTh Takx:

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

65. [lonyckanTe, YTO CUTyaLUA MOXET U3MEHUTLCA B XYALLYH CTOPOHY.

OmHMM H3 Jy4YIIMX NPHUMEPOB ATOW NPOOJEMBI CBS3aH CO "3HAKOBBIM paciupeHueM". BoJbIIMHCTBO
KOMITHIOTEPOB HMCITOJIB3YIOT TaK HA3bIBAEMYIO0 apU(PMETHKY "IMBOWYHOTO AomoyHeHus". KpaliHuii neBbid OUT
OTPHUIATENILHOTO YHCIia B dTOW apupMeTuke Bcerma coaepxur 1. Hanpumep, BocbMuOnTOBBIH THH char co
3HAKOM, cojaepkamuii yucio -10, OyaeT mpeacTaBieH B MalllMHE C TIBOMYHBIM JIOTIOTHEeHHeM kak 11110110
(mwm 0xf6). To xe camoe dncio B 16-0utoBoM Ture int mpeacTasneHo kak 0xfff6. Eciu BbI mpeobpasyere 8-
OuUTOBBIH char B int SBHO IOCPEICTBOM OIIepaTopa MPHUBEICHUS THIIOB WIIM HESIBHO, IPOCTO UCIIONB3YS €0 B
apu(PpMETHIECKOM BBIPOKEHUH, TJIe BTOPOU OIEpaH]l MIMEET THII int, TO KOMIWJIATOP MpeoOpasyeT char B int,
n00aBisAss BTOpoW OaiiT m ayOnmupyst 3HaKOBBIM OWT (KpaiiHuii cieBa) char B xakaoM Oute 100aBICHHOTO
OaiiTa. DTO ¥ €CTh 3HAKOBOE PACIIUPCHUE.

CymiecTBYIOT /1Ba BHJa Ollepallyii CABHTa BIIPaBO HA YPOBHE s3bIKa acceMoOiepa: "apudmernyeckuii casur”
JlaeT BaM 3HAKOBOE pacIiMpeHHe (To 3HaueHHe, 4TO ObUIO B KpalfHEM JIeBOM OHTE 10 cIBHUra, OyAeT B HEM U
TIOCJIe CIBHTa); "JIOTHYECKHUH CABHT" 3arojHSET JEBbI OUT HyneM. J[aHHOe mpaBmIiIO, HE3aBUCHMO OT TOTO,
apuPMETHUECKAN WIN JIOTHISCKU CIBUT y Bac, KOTJa BBl UCHOJB3yeTe omneparop casura C/C++, 3ByduT
OYEHb MPOCTO: ECIIM BaM TPeOyeTCsl 3HAKOBOE PACIIMPEHHE, TO IOIYCTHTE, YTO y BAC MOIYYUTCS 3al0THEHUE



HYISMHA. A ecny BaM HYXXKHO 3allOJJHEHHE HYJSMH, TO MpPEICTaBbTE, YTO y Bac MOJIY4YMIOCh 3HAKOBOE
pacupeHue.

JlpyruM XOpOIIMM MPUMEPOM SIBISIFOTCS BO3BpalllaeMble KOJbI OIIMOOK. YIUBUTEIBHOE KOJIMYECTBO
MIPOrPaMMHCTOB HE 3a00THUTCS O TIpoBepKe Toro, He BepHyina au (yHkimsa malloc() 3Hagenne NULL mpu
HEJIOCTaTKe CBOOOMHON MaMsTH. BBITh MOXET, OHM TIOJIATalOT, YTO HMEeTCsl OSCKOHEYHbIH 00beM
BUPTYaJIbHOW MaMSATH, HO HW3BECTHO, YTO OMIMOKA MOXET C JIETKOCTBIO BBI3BaTh PE3EpPBHPOBAHUE BCeil
MMeEIOIIEHCS MaMsTH, U Bbl HUKOT/a He OOHApPYXKHUTE 3TOT0, €ClK He Oy/eTe MpOoBepsITh BO3BpAIaeMble KOJbI
omubok. Ecnu pyHKIWS MOXKET WHIUIMPOBATH COCTOSIHUE ONIMOKH, TO BBI TOJDKHBI IOMTYCTHTh, YTO OLTHOKA
MPOU3O0UIET MO MEHBIIICH Mepe OJHAXKIIBI 32 BPEMsI )KU3HHU IPOTPAMMBL.

66. KomnbloTepbl He 3HAOT MaTeMaTUKM.

Kommprotepsl - 3T0 apudmMeTHuecKkue HWHCTPYMEHTHI, CJIaBHBIC CYeTHbIe MammHBL. OHH HE 3HAIOT
MaTeMaTHkH. [lo3ToOMy make Takue MPOCTHIE BRIPAXKESHNUS, KaK CIeIyIoIee, MOT'yT JOOaBUTh BaM XJIOTIOT:

int x=232767;
x= (x*2)/ 2

(Ha 16-pa3psiaHoii MammHe X MOdyduTcs: paBHbIM -1. 32767 - ato Ox7{ff. YMHOXeHMe Ha 2 - Ha caMOM Jiene
C/IBUT BIICBO Ha OAWH OWT, maer B pesynbrare Oxfffe - orpumarensHoe uucino. JleneHue Ha 1Ba SBISETCS
apu(METHYECKUM CIIBUTOM BIIPaBO C TapaHTHPOBAHHBIM 3HAKOBBIM PACHIMPEHHEM, W TaK BBl MOIydaeTe
tenepp Oxffff wmm -1). [loaToMy BaKHO KTl pa3 TPH BHITIOJHEHUH apUPMETHUECKUX BBIYUCICHUI
YUHUTBIBATh OIPAHUYCHUS KOMITBIOTEPHON CHUCTEMBI. ECiu BBl IPOU3BOANTE YMHOXKEHHE MEPEN JCICHUEM, TO
IIPU 3TOM PUCKYETE BBIITHU 3a MPEeIbl Pa3psaJHOCTH IIPHU COXPAHECHUH PE3YNbTaTa; €CIIM Bbl CHAYaIa JCNUTE,
TO PHUCKYyeTE CIIyJalHO OKPYTJINTH PE3YNIBTAT 10 HYIS; U TaK Aanee. UNCICHHBIM METOAaM AT KOMIIBIOTEPOB
MIOCBSIILICHBI IeJble KHUTH, U BaM HY)KHO IPOYMTATh XOTS OBl OAHY M3 HHX, €CIIM B BallMX IIPOrpaMMax
MHOTO MaTEMaTHKH.

Brl Takke OOMKHBI 3HATh MEJNKHE TpPEXH CBOEro s3blka mporpammupoBanus. B C, Hampumep,
npeoOpa3oBaHKUE THUIIOB BBITIOJIHACTCS 1O NMPUHLMITY "orepaTop 3a omepartopoM'. S ofHaXKABI MOTPATHI

YTpO, IbITASACH pa3o6paTLc;1, nouemy CJIC)_'IyIOHII/Iﬁ KOJ HUYETO HC OCIacCT:

long x;

x &= Oxfftf; // ouucmumo ece, kpome mnaowux 16-mu 6um 32-6umnozo muna long.
Kommerotrep wumen 16-OutoBbiidi Thnm int w 32-OmtoBbii Tmm long. Koncranmra Oxffff Twuma int c
apupmeTnueckuM 3HadeHHeM -1. Kommunstop C mpu TpaHcnsmum &= OOHAPYKUBAT pa3HbIE THITBI
OTIEpaHJIOB M MO3TOMY ITpeobpa3oBbiBai int B long. -1 B Tume long npencrasisiercs: kak OxfEftftff, mostomy
norunueckast onepanus Y He umena addekra. ITo Kak pa3 TOT croco0, KOTOPHIM H JOJDKEH paboTaTh JaHHBINA
SI3BIK TPOTPaMMHpPOBaHus. Sl IPOCTO 00 ITOM HE OAyMAJl.

3aMCTBTe, YTO BbI HC MOXKETC UCIIPABUTH 3Ty CUTyallUtO MPUBCACHUCM THUIIOB. Bce, 4TO acjacT cneaylonmﬁ
KO, OTO 3aMCHSCT HCABHOC HpeO6p330BaHI/IC THna sBHEIM. Ho Tem He MeHee IIPOUCXOOUT TO KE CaMO€:

x &= (long)O0xffft;

EnuHCTBEHHBIM METOIOM PEUICHHSI TOM MPOOIIEMEBI SIBIISIETCS:
x &= OxffffUL;

500040 paBHOIIeHHBIfI ceMy.

66.1. PaccuutbiBanTe Ha HEBO3MOXHOe.

Omneparop switch Bcerma momkeH MMETh NMPENioXKeHHe ¢ KIo4eBbIM ciioBoM default mams curyamum 1o
YMOJTYaHHIO, 0OCOOCHHO €CJIH 3Ta CUTYallUs HE JIOJKHA BO3HHUKATH:

f( int i) // nepemennas i donxcna umems 3navenue I unu 2.

{



switch( 1)

{

case 1: caenmatp_HedTo(); break;
case 2: caenaty_HeuTto npyroe();  break;

default:
fprintf(stderr, "BryTpennss ommbka B f(): HeBepHOe 3HaueHHKE i (%0d)", 1);
exit( -1);

H

To xe camoe oTHOCHUTCS K OitokaMm if/else, paboTatomum B MaHepe, CXoxel ¢ orepaTopoM switch.

B 1mmkne Takke HyXkKHa MpOBepkKa Ha HeBeposTHoe. Cnenmyrommii (parmMeHT paboTaeTr, maxke eciu i
MepBOHAYTLHO paBHO 0 - 4ero 1o uzee ObITh HE TOJDKHO:

f( int 1) // nepemennas i dondicna Ovims NOLOHCUMETLHOU
{

while (--i>=0)

cnenats_HeuTo();

}

Konctpykmus while(--1) MeHee Halie)kHA, TaK KaK OHA JaeT Y)KacHBIN cOOW B CiIydae, €ClM 1 CHayaia paBHO
0.

66.2. Bceraa npoBepsinTe KoA, Bbi3biBaloOLWMNA OLLNOKY.

310 MO0MWKHO OBITH oueBHIHO, HO KoMuTeT ISO/ANSI mo C++ nmotpe®oBai, 4TOOBI OEpaTop NEW BBI3BIBAI
WCKITIOUCHHE, €CIM OH HE CMOT BBIJCIHTH IaMATh, [TOTOMY YTO OBLJIO YCTaHOBJIEHO, YTO YAWBHTEIHHOE
MHO)KECTBO OIIMOOK BO BpPEMs BBINOJHEHHS B pEaJbHBIX MPOrpaMMax BBI3BAHO TEM, 4YTO JIIOJU HE
HNOTPYAUIUCH IPOBEPUTH, HE BO3BpATHI 1 new 3HaueHne NULL.

MHe TakXe J0BEJIOCh BHIETh MHOXECTBO IMPOTPaMM, B KOTOPBIX JIIOAM HE M03a00THIHMCH MOCMOTPETS,
cpabotana s ¢pyaknus fopen(), mepen TeM Kak HadaTh MMOJIb30BaThes ykazateneM FILE.

67. U3berante ABHO BPEMEHHbIX NepPeMEeHHbIX.

BOJNBIIMHCTBO MEpPEMEHHBIX, HCIONB3YeMBIX JHINb OJWH pa3, MONajaloT B 3Ty Kareropuio. Hampumep,
BMECTO:

int x="*ptt;

f(x);

JIOJDKHO OBITh:
f( *pt+);

Penxo ObiBaer, 4TO TOJNE3Ha SBHAsS BpEMEHHAs IEpPEMEHHas, €CJIM BaM HY)XHO TapaHTHPOBaTh HOPSIOK
BBIUUCIICHUH, WX €CJIU BhIpaKEHUE MPOCTO TaKOe AJUHHOE, YTO €r0 HEBO3MOXHO NpounTaTh. B mocnennem
cilydae MMs IIEpeMEHHOH JIacT MoJie3Hyro nH(opManuio 1, Oyaydu BEIOpaHO MPABHIBHO, MOXKET YCTPAHHUTD
HEOOXOAMMOCTh B KOMMeHTapuu. Hampumep, Bl MOXKETe 3aMEHUTB!

f( Coefficient_of lift * (0.5 * RHO * square(v)) ); // mepenats ¢pynkmmu f() odpasyromnryrocs
// TIOABEMHYIO CHITY

f( Koo dumment momgsemuoii_cwmisr * (0.5 * RHO * xBagpart(v)) ); // mepenats ¢pynxunu ()

I o0pasyroIyrocs
MOTbEMHYO

// cumy



Ha:

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

double mogpemuas_cmia = Koapoumment nogpsemuor cuisl * (0.5 * RHO * xBagpat(v));
f( mogpemuas_cuina );

D10 MnpaBUIO HE 3arnpemacT HA OAHO U3 HOﬂO6HI)IX HpHMeHCHI/Iﬁ, a ABJIICTCHA, CKOPCC, BLIPOKICHHBIM
CJIy4aeM TOTr0, YTO YIIOMSHYTO MHOI1 BHavaie.

68. He Hy>XHO Marnyeckux ymcen.

B ocHOBHOM TekcTe Bamieil mporpaMMbl HE JO/DKHO OBITh YHCENT B SIBHOM BHAe. Vcmomb3yiTe
MEPEYHCIINTENF WM KOHCTAHTY AJSL TOTO, YTOOBI JaTh YHCIy CHUMBOJHYecKoe MM (S yxe oOBscH:,
MOYeMY JUTS 3TOTO HEe OYCHB XOpoIIo npuMeHsTh #define). TyT ecTh 1Ba mpenMymiecTsa:

¢ CHMBOJIHMYECKOE WM ACJIaCT BCIUYUHY CaMO,HOKyMCHTpreMOﬁ, YCTpaHsis HeO6XOI[I/IMOCTL B
KOMMCHTAapHuu.

e Ecmu uyuncio HCIOJIB3YCTCA Ooimee ueM B OAHOM MECTC, TO MCHATb HYKHO JIMIIb OAHO MECTO -
OIIPECACIICHUEC KOHCTAHThI.

Sl vHOTIA NeNar0 MCKIIIOYEHUE M3 ATOTO MpaBWIla JUIS JIOKATbHBIX MEepeMeHHbIX. Hanpumep, B clieyronemM
(bparmMenTe ucmonb3yercss Marmdeckoe gucio (128):

E()
char buf[128]

fgets( buf, sizeof (buf) / sizeof(*buf), stdin);
}

S wucmoms3zoBan sizeof() B BesoBe fgets(), MOITOMY H3MEHEHHS pa3Mepa MacCHBa aBTOMATHYECKH
oTpaxaroTcs B mporpamme. J[oOaBieHHE IOMOJHUTEIBHOTO HWACHTU(HUKATOpA Uil XpaHeHUs pa3Mmepa
JIO0ABUT U3NHUILIHIOIO CIIOKHOCTb.

69. He penanTe npeAnonoxeHun o paamepax.

Krnaccudaeckoit mpobnemoi sBsieTcs KOJA, MCXOMANIMA W3 TOro, 4TO THN int mMeeT pasmep 32 OwuTa.
Crnenytonuii ¢pparMeHT He paboTaeT, eciiu y Bac 32-OMTHBINA ykazateldb W 16-OMTHBIA THIT int (ITO MOXKET
ObITH iU apxuTekType Intel 80x86):

double a[1000], *p = a;
...
dist_from start of array in bytes = (int)p - (int)a;

paccTosiHHE OT Hadayla MaccuBa B_Oaiitax = (int)p - (int)a;
Bbonee TpyaHo ynoBuMa takas npobiema B C (Ho He B C++):

20
{

He pabotaet( 0 );

He pabotaet( char *p )

{

if(!p) !l eposimno He pabomaem
/...



KommmisiTop coriamaercst ¢ 3TUM BBI30BOM, MOTOMY 4TO B C pa3pelIeHbl CChUIKH Briepe. (M HE pa3pelieHb
B C++, Tak 9TO TaM 3T0 He mpobiema). 0 3To THM int, TOATOMY B cTek momeriaercs 16-0uToBbrit 00bekT. Ho
dbyHkMsa oxumaeT 32-OMTHBIM yKa3aTellb, MIOATOMY OHA HCHOJB3yeT 16 OUT M3 cTeka W M00aBIsSeT K HUM
eme 16 OMT BCAKOTO Mycopa s co3faHus 32-OMTHOTO ykaszatensd. BepositHee Bcero, uto if( !p ) mact
JIOKHBIA PEe3yabTaT, TaK Kak TOJBKO 16 out u3 32 OyayT paBHEI 0.

TpanuimoHHOE peleHne COCTOUT B HCITOJIb30BaHny typedef :

typedef int word; // 6cezoa 16 bum
typedef long dword; // 6cezoa 32 buma.

ITocme dwero BBl MOXKeTe IIOMEHATH omeparopbl typedef B HOBOH omnepanMoHHOW cpexe, YTOOBI
rapaHTHpoBaTh, 4To word 1o mpexHeMy uMeeT pasmep 16 oOut, a dword - 32 Owura. nst 32-paspsaHoit
CHCTEMBI IIPeIbITyIee MOXKET OBITh IIepeonpeneeHo Kak:

typedef short word; // 6cecoa 16 6um
typedef int dword; /Il 6ceeda 32 buma.

Jpyras cBsi3aHHas ¢ pa3MEpPHOCTHIO YacoBasg OoMOa cmpsitaHa B TOM crocoOe, koTtopeiM B ANSI C
obecrieunBaeTcs paboTa ¢ mHOCTpaHHBIMH s3bikaMu. ANSI C onpenensier Tum wchar t mis paGoTsl
pacmmpeHHbBIMH Habopamu cuMBOJIOB THna Unicode - HOBOro 16-OMTHOrO MHOTOHAIMOHAJIBHOTO Habopa
cumBoioB. Cranmapt ANSI C Taxke yTBEep)KAAaeT, UTO MEpe] CTPOKOH C PACHIMPEHHBIMU CHUMBOJIAMU
JIOJDKEH cTosATh cMMBOJ L. Micrisoft u npyrue mocTaBIMKN KOMIWISATOPOB CTApalOTCS IOMOYb BaM IHCATh
HNEePEHOCUMBIE IPOrPaMMBI, IPEAyCMaTPUBasi MAKPOCHI TUIIA:

#ifdef UNICODE
typedef wchar t TCHAR
# define T(x) L##x
#else
typedef char TCHAR
#  define T(x) x
#endif

Ecmu xoncranta UNICODE He onpeznenena, To onepaTop:

_TCHAR *p=_T("nenaii yto HyXHO");
UMeeT 3HauCHHe:

char *p ="genmaii_4to HyXHO";
Ecnu koncranta UNICODE onpenenena, TOT ke caMblii oriepaTop MoIy4aeT 3HaueHHe:

wchar t *p = L"nenaii_uro HyxHO";
[Toka Bce xopomro. Bel Teneps MoeTe monpoOoBaTh IMEPEHECTH Ballly cTapyto nporpaMmy B cpexny Unicode,
MPOCTO HMCHOJB3Ys CBOM pelakTop Uil 3aMeHBI BceX 3k3eMiuisipoB char ka TCHAR u momemieHus Bcex
CTPOKOBBIX KOHCTaHT B ckoOku _T(). [IpobGiema cOCTOUT B TOM, YTO TaKOW KO, KaK HIXe (B KOTOPOM BCE
_ TCHAR nepBonauanpHo O0buth THIA char), 6osiee He paboTaeT:

_TCHAR str[4];

...

int max_chars = sizeof(str); /I npeononacaem, umo mun char umeem pasmep 1 6aiim
Tun TCHAR 6yner umers pasmep 2 Oaiita npu onpeanenennoit koncrante UNICODE, nostomy 4mcio
CHUMBOJIOB y Bac OyIeT OIpeIeNicHO B JBa pa3a OOJBIIMM, YeM eCTh Ha caMmoM jene. J[ns ucmpaBicHUs

CUTYalluH BbI JOJKHBI BOCTIOJIB30BATHCA CICAYIOIINM BaAPUAHTOM:

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



70. OnacanTtecb NnpMBeaeHUsi TUNOB (CNopHble Bonpockl C).

OnepaTop NOpuUBENEHUS THUIIOB YacTO IOHMMAeTCi HENpaBUIbHO. lIpUBeleHHE TUIIOB He YKA3bleaem
KOMIUJIATOPY "CUUTATh ATy MEPEMEHHYIO MpUHaaiexkameil k atomy tunmy". OHO JOMKHO paccMaTpUBaThCS
KaK OIlepalusl gpeMeHU 8bINOaHeHUs, KOTOpas CO34aeT BPEMEHHYI0 NEPEMEHHYIO THUIA, ONPEAEICHHOrO I
MPUBEACHUS, 3aTEM WHUIMAIM3UPYET 3Ty BPEMEHHYIO NEepeMEHHYI0 oT omepanzaa. B C++, xoHeuHo, 3Ta
VMHHIMAIN3AINS MOXXET 00E€pHYThCS OYCHb OOJIBINIMMH HaKJIaJHBIMU PAacXoJaMH, TaK Kak BO3MOXEH BBI3OB
KOHCTPYKTODA.

IlepBoe MecTo, Ijie HEBEpHOE MMOHMMAHHE TMPHUBEICHHS THIIOB MOXXET HaBJeYb Ha Bac HEMPHUSTHOCTH,
Haxoautcs B C, Tre He TpeOyroTcst mpoToThiibl GyHKIME. Korma KoMmuasaTop HaxouT BBI30B QyHKINK 0e3
MPENIECTBYIONIET0 MPOTOTHIIA, TO IOJaraeT, 4ro 3Ta (yHKIMS Bo3Bpamaer tum int. B crexyromem
(dbparmenre ne cosopumucsa "malloc() Ha caMmoM Jiere Bo3BpaIiaeT yka3aTelb, a He TUI int'":

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

a ckopee Koja roBopHT "s mosarato, 4ro malloc() Bo3BpamaeT THI int, TaKk KaK TYT HET IPEIIECTBYIOIIETO
MPOTOTHIA, U Npeodpasylo TOT int B yKasarTelsb I IPUCBaWBaHUSA ero 3HadeHus p). Ecmu tum int mmeer
pa3mep 16 6uT, a ykazaTenb 32-0MTOBBIH, TO BBl TENEPh B INIyOOKOH nyxe. Boi3oB malloc() MoxxeT BepHYTH 1
32-0WTOBBIN yKa3aTellb, HO TaK KaK KOMITHJIATOP moJaraet, uto malloc() Bo3BpamaeT 16-0MTOBBIN int, TO OH
WTHOPHUPYET OCTalbHbIe 16 OWT. 3aTeM KOMIMIATOP OKPYIJISIET BO3BpAlllEHHOE 3HA4YeHHWEe 10 16-0MT u
nmpeoOpaszyeT ero B 32-OMTOBBIM THIT int MPUHATHIM Yy HETO CIOCOOOM, OOBIYHO 3amoiHssI cTapiine 16 OuT
Hynsmu. Ecim  ykaszarens comepykan azapec Oombine, dem Oxffff, 4to BeposTHO mIs OONBIIUHCTBA
KOMITBIOTEPOB, TO BBl MPOCTO TepsieTe cTapiine OUThl. EAMHCTBEHHBIM CIIOCOOOM YpEryJIMpOBaHHS STOM
npoOyieMbl sBIIsieTCsl yKasaHue Uit malloc() COOTBETCTBYIOLIETO HPOTOTHIA, KOTOPHIM MOACKAXET, YTO
malloc() Bo3BpamaeT ykazarenb (00BIYHO IyTeM BKIroueHus daitna <stdlib.h>).

Crnenyrouuii mpoOiieMa COCTOMT B TOM, YTO MPEIBIAYINEe MPUBCIACHUEC THIIA MOXET OBITh BCTaBJICHO B
OpoTrpaMMy MPOCTO JUIS TOTO, YTOOBI 3aCTaBUTh 3aTKHYTHCS KOMITHIIATOP, KOTOPBIM HaBepHSIKa Oyaer
BBIIABaTh MPEIYNpPEXKICHHE O HECOOTBETCTBHM THIIOB, €CIIM OMNEPATOp TMPHUBEICHUS OTCYTCTBYET.
[IpuBeaeHNEM THITOB YacTO 3J0YHOTPEOIISIOT MOMOOHBIM 00pa30M - YTOOBI 3aryIIUTh KOMIHIISATOP, BMECTO
TOro 4TOOBI B CaMOM Jejie OOpaTUTh BHUMAaHHE Ha MpEAyNnpexaeHne. MHOrHe KOMIWISTOPBI, HAIpHUMeEp,
BBIJIAIOT MPEYIPEIKICHUE O BOZMOKHOM OKPYTJICHHHU, BCTPETUB CICAYIOIHNA KO :

f(int x );
/...

unsigned y;
f(y);

W MHOTHE TMPOTPAMMHMCTHI 3ariymiar Takod kommuistop mnpu momomu f((int)y). Hecmotps Ha 3TO,
MIpUBEICHUE THIA HE M3MEHHT TOro (akTa, 4To THI unsigned int MOXeT cojiepaThb Takoe 3HAYEHHE,
KOTOpOE HE TIOMECTHUTCS B int CO 3HAKOM, ITOITOMY Pe3YJIbTHUPYIOLIHI BHI30B MOXKET HE CPadOTATh.

Bot cxogHas mpobnema, cBs3aHHas ¢ ykaszareasamu Ha (QyHKiuu. CIeaylonIuid KoJ, ciiydaeTcs,, paboTaeT
OTJINYHO:

some_object array[ size ];
int my cmp( some_object *pl, some_object *p2 );

gsort( array, size, sizeof(some_object), ((*)(void*, veid*)) my cmp );
Creayronuii MoXoKui KOJI MPOCTO MEeYATLHO OTKA3hIBAETCS paboTaTh 6€3 Mpeaynpexaaromero CoOoOImeHus:

some_object array[ size ];
void foo(intx);



gsort( array, size, sizeof(some_object), ((*)(void*, void*)) foo );

dynkmus gsort() mepemaer aprymeHThl-ykazarenu B foo(), Ho foo() skmeT B kauecTBe apryMeHTa int, mo3Tomy
OyZIeT WCIob30BaTh 3HAUCHNE yKa3aTels B kadecTBe int. Jlanpime eme xyxe - foo() BepHET Mycop, KOTOPBIi
Oynet ncrosb3oBaH qsort(), Tak Kak OHa OXKHAAeT B Ka4eCTBE BO3BpaIlaeMOro 3HaYEHHS int.

BripaBHUBaHWE Takke CBS3aHO C 3aTPYAHCHHSAMH. MHOTHE KOMITBIOTEPHI TPEOYIOT, UYTOOBI OOBEKTHI
OTIpEICIICHHBIX TUIIOB PACIONAraiuch Mo 0coObM anpecam. Hampumep, HecMOTps Ha To, UTO 1-0alTOBIN THIT
char Moxer pacmonaraTbCs B IaMATH IO JIIOO0OMY ajapecy, 2-0aiToBbIi short ToMmKeH OyIeT UMETh YSTHBIN
aapec, a 4-OaiitoBelii long - 4YeTHBIA W KpaTHBIA YeTbipeM. Clenyromuii KOA BHOBb HE BBIIACT
MpeaynpexIeHUI, HO MOXET BBI3BAaTh 3aBHCAHNE KOMIIBIOTEPA BO BPEMSI BHITIOJTHEHHUSL:

short x;
long *Ip = (long*)( &x );
*Ip=0;

Orta ommbka 0coOCHHO omacHa, moToMy 4to *lp = (0 He cpaboTaeT JWIIL TOTHA, KOTJA X OKAKETCS IO
HEYETHOMY WITH He KPAaTHOMY YeThIpeM ajpecy. MOKeT 0Ka3aThCs, 4TO 3TOT KoJ OyaeT paboTarth /10 TeX 1op,
MmoKa BBl HE J00aBUTE OOBABICHHE BTOPOW MepeMeHHOW Tuma short cpasy mepem X, MOCiIe 4Yero 3Ta
MpoTrpamMma 3aBHCHET.

OI[I/IH U3 HU3BECTHBIX MHC KOMIOWIATOPOB IMBITACTCA CHPABUTHCA C 3TOM HpOGJ’IeMOﬁ (l)aKTI/IquKI/I
MOI[I/I(I)I/IIII/IpyH COACPKUMOC YyKazaTejsa MJid TOro, YTOOBI TrapaHTUPOBATH HpaBI/IJ'II)HHﬁ aapec B KaudCCTBC
M000YHOTO S(b(beKTa OT MPUBCACHUSA THUIIA. I[pyrI/IMI/I CJIoOBaMu, CJ'IGIIy}OHII/Iﬁ KOoJa MOr OBl Ha caMoOM JACJIC
Moau(pHUIIUPOBATH P:

p = (char *)(long *);
71. HemegneHHo o6pabaTbiBanTe 0cobbIe crnyyaum.

[MumuTe cBOM aNTrOPUTMBI TAKMM 00pa30M, YTOOBI OHM 00padaTHIBAIM BBIPOXKICHHEIC CITydal HEMEIUICHHO.
BoT TpuBHAaNIBHEIM TpUMEp TOTO, KaK CASNATh 3TO HEMPABWIHHO:

print( const char *str)

{
if ( 1¥str) /] Huuezo ne denamv, cCmpoxa nycma
return;
while ( *str)
putchar( *str++);
}

Omneparop if TyT He Hy)KeH, TOTOMY YTO 3TOT CIIydal XopoIrno oopadaTeiBaeTcs nukiom while.

JlucturarH 2 M 3 AEMOHCTPUPYIOT Oojiee peanucTUIecKuil crieHapuid. JIMCTHHT 2 ompenensieT YMBIIIICHHO
HAMBHBII1 3aT0JIOBOK CBSI3aHHOTO CIMCKA U (DYHKIHIO AJIsI yaJeHHs U3 HETrO JIEMEHTA.

JIucrunr 2. Ces3anHbIN ciucok: Bapuant 1.

typedef struct node
{

struct node *next, *prev;
/...

node *head,;

remove( node **headp, node *remove )

1
1
1
1
1
1
1
1
1
1




1 /I Yoanumo snemenm, na komopwiil ykasvieaem "remove", uz cnucka, Ha Hawanio

1 /I komopoeo ykazwvieaem *headp.

1

1 if ( *headp == remove ) /l Dmom snemenm 6 nauane cnucka.

1 {

1 if ( remove->next ) /I Ecau 9mo ne eOuncmeenHbulil d1eMeHm 6 Cnucke,
1 remove->next->prev = NULL; // mo nomecmume credyrowuii 3a num snemenm
1 // nepsvim 6 cnucke.

1 *headp = remove->next;

1 H

1 else /I Dnemenm naxooumcs 8 cepeduHe CRUCKA

1 {

1 remove->prev->next = remove->next;

1 if ( remove->next )

1 remove->next->prev = remove->prev;

1 H

1}

Jlucturr 3 memaer TO ke camoe, HO S MOTU(HIMPOBAN yKa3aTeldb HA MPEIBIAYIIHAN AJIEMEHT B CTPYKTYpe
node, MOMECTHB TyJa aapec MO next MpeasIayIIero 3JIeMeHTa BMECTO yKa3aTels Ha BCIO CTPYKTYpy. DTO
MPOCTOE W3MEHEHWE O3HAa4yaeT, YTO IEPBBIM 3JIEMEHT OOJbIIe HE SBIAETCS OCOOBIM CIy4aeM, IO3TOMY
(hyHKIIMS remove CTaHOBUTCS 3aMETHO TIPOIIIE.

CMBEICT 9TOTO COCTOHUT B TOM, YTO HE3HAYUTCJIbHAA MCPCACIIKa 3TOH 3aJla4yu IIO3BOJISAICT MHC HCIIOJIB30BATh
AJIropuT™M, HE I/IMCIOIIII/Iﬁ 0COOBIX CJIy4acB, 3TUM CaMbIM YyHpoliad mporpammy. KOHGHHO, 9Ta MpOCTOTA HE
JacTCA OecIIaTHo - TeNEepb CTAJIO0O HEBO3MOXHBIM NEPEMECIICHUEC IO CIIUCKY B O6paTHOM HanpaBJICHUHU - HO
HaM BCIb 3TO MOXKCT OBITE U HE HYKHO.

JImerunr 3. Ces3ansbli ciucok: Bapuanr 2.

typedef struct node

{
struct node *next, **prev; /| <=== K prev dobasnen cumgon *
/...

} node;

remove( node **headp, node *remove )
if ( *(remove->prev) = remove->next ) /Il ecnu ne 6 konye cnucka,

1

1

1

1

1

1

1 node *head;
1

1

1

1

1 remove->next->prev = remove->prev; /I mo ymounums crnedyrowuii d1emMeHm
1

72. He ctapanTtecb nopagoBarts lint.

Lint siBiseTcst mporpaMMoii mpoBepku cuHTakcuca s si3eika C. (Tawoke nmeercs Bepenst st C++ B cpene
MS-DOS/Windows. Ona Beimryckaercst pupmoit Gimple Software). XoTst 3TH nporpaMMbl HEOLICHUMEI TTPH
WCTIONIb30BAaHUH BPEMsI OT BPEMEHH, OHH BBIBOAAT TaKylo Ky4dy COOOIIEHUH 00 OMMOKax W IperynpexaeHu,
YTO TEKCT Balleld MporpamMmbl OyJeT MOYTH HEBO3MOXKHO IPOYMTATh, €CIH BBl MONpodyeTe n30aBUTHCS OT
Bcex HuX. OKa3pIBaeTcsi, HY)KHO M30eraTh Koja, Io100HOTO CIIeAyIoeMy:

(void ) printf("...");
TyT BoOOIIIe HET HUYETO HEBEPHOTO B MPUCBANBAHUY B IIUKJIC:

while ( p=1() )
g(p);




JTaKe €CJIM HOBUYOK B IMPOTPaMMHUPOBAHUU MOXKET BOCIOJIB30BaThCs CHMBOJIOM = BMecTo ==. (I[IpoOmembr
HOBHYKOB HE JIOJDKHBI MPUHUMATHCS BO BHHMAaHHUE, KOTAa BbI O0CYXJacTe PEKOMEHIYEMBIA CTHIb IS
OTIBITHBIX TIPO()ECCHOHATIOB. DTO MOX0XKEe HA MPUHATHE 3aKOHA, KOTOPHIH TpeOyeT, 4TOOBI BCE BEIOCHUIICIIBI
OCHAIATMCH OOKOBBIMH KOJIECUKAMH, TOTOMY YTO JBYXJICTHHM MaJbIIIaM 0e3 HUX TSDKEJIO KaTaThes).

S1 9auTan mpeAnokKeHNne TOpydaTh KOMITHIIATOPY HOMUCK HEOPEKHBIX MIPUCBAaNBAaHUH (KOTIa BBl HA CAMOM JIeNe
MoJIpa3yMeBaId CPaBHEHHWE) MPOCTO pas3Menias KOHCTAaHTBI B JIEBOW yacTh. Hampumep, clieayronimit
(hparMeHT gacT OMMOKY MPH KOMIIUISAINHI, €CTH BB HCTIONB3YeTe = BMECTO ==:

#define MAX 100
/...

if ( MAX==x)
/...

B »T0i1 ustee ecTh JOCTOMHCTBA, HO 51 HAXO0XKY, YTO TAKOM KOJ TpyIHEE YUTAeTCs.

73. MNomewante Koa, AMHAMUYECKU pacnpenensawowmim n ocBoboxaarowmm
namsTb, B OOHOM U TOM Xe MecTe.

VTedkn TaMATH - BBIICICHHYIO TaMATh 3a0BITM  OCBOOOJHUTH- SIBISIOTCSA OOJBIIOH TPOOIeMO B
MPWIOKEHUSIX, MPOAODKUTEIBHOCTh pabOThl KOTOPBIX HE OTpaHMYEHA: cepBepax 0a3 JaHHBIX, TOPTOBBIX
aBTOMaTax, OICpAllMOHHBIX CHCTEMax M Tak Jjanee. VMeeTcss MHOXKECTBO CIIOCOOOB JUIi TOTO, YTOOBI
OTCIIC)KMBATh 3Ty MpobOieMy. MHorume mporpammsl, Hampumep, Momuduimpytor ¢yHknuio malloc() s
CO3JJaHUsl CITHCKa BBIICICHHBIX 00JacTel MaMsITH, KOTOPBIH MOXKET mpocMarpuBaThes GyHkuuer free() s
NPOBEPKH  3a/ICHCTBOBAaHHBIX YyKasaTened. Bbl Takke Mokere J0paboTaTh 3arojIOBOYHBIA  aid,
HEOOXOAMMBIA JJIsl CONPOBOXKICHUS CHMCKA BBIJIECNCHHBIX O0JlacTed MaMsATH, IIyTeM IIOMEIIEHHUs Tyla
nHdopManmu o ToM, OTKyAa ObuTo mponsBeneHo BoiaeneHue namsaTh. (Ilepemaiite  LINE  u FILE B
cBoI0 oTnamodHyio Bepcuio malloc()). Crmcok BBIIENIEHHBIX oOJacTell MaMsITH IOJDKEH OBITh IyCT INPH
3aBepLICHUH paboThl IporpaMMel. Eciin OH HE IycT, TO BB MOXETE €ro MPOCMOTPETh U, 0 KpaiHel Mepe,
pazo0OpaThcs, rae Oblia BBICICHA 3Ta MaMSTh.

OTciexxBaHue - 3TO XOPOIIO, HO TpenynpexaeHue Jydiie. ECiu ecTb BO3MOXKHOCTh, TO BBl JIOJDKHBI
pasmemath free() B ToH jke (YHKIMH, TIe CHETaH COOTBETCTBYMOImUWK Bb3OB malloc(). Hampumep,
UCTIONB3YHTE 3T0:

void user( void )

p = malloc( size );
producer( p );
consumer( p );
free(p );

void monp3oBatens( void )

p = malloc( size );

U3TOTOBUTENL( P );
norpeduTens( p );

free( p);

H

BMECTO 3TOr0:

void *producer( )

{

void *p = malloc( size );
...

return p;

}

void consumer( void *p )



{
/..

free(p );
H

void user( void )

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

}

void *usroroBurens( )

{

void *p = malloc( size );
/...
return p;

}

void motpebuTens( void *p )

{
/...

free(p);

void nonp3oBarens( void )

{
void *p = nzroroButeins();
notpedutens( p );

Hecmotpst Ha 3TO, BB HE CMOXKeTe Bcerja Jeiarh mojgobnoe Ha C. Hampumep, mpenpayiiue mpaBuiia o
HEWHUIIMATM3UPOBAHHBIX TIEPEMEHHBIX OTHOCATCS U K aMATH, BhieaeHHoi malloc(). JIyumie caenats Tax:

some_object *p = allocate_and_init(); /! He 8o3spawjaem 3nauenus, eciu
/I namsmu HedocmamouHo.

HEKUil_00BEKT *p = BBIICIUTh U _HMHUIHATAZAPOBATH(); /| He 8o3spawaem 3nauenus, eciu
/I namsmu Hedocmamouno.

Y9EM TaK:

some_object *p = malloc( sizeof(some object) );
if (!p)

init();

fatal error("Hemocrarouno mamsru!");

Hekni 00bekT *p = malloc( sizeof(Hexuii 00BEKT) );
it (p)

¢aranpHas_ommoka("Henocrarouno namstu!");
HHUIIATU3UPOBATH();

B C++ ata npobnema perraercs mpu MOMOIIH KOHCTPYKTOPOB.

74. [invHamMnyeckas namMsTb - 4OPOroe yaoBOJbLCTBUE.

Crenyromielt ocHOBHOI mpoOiemMoii ipu ucnonb3oBanny malloc()/ free() (nmm new/delete) siBisieTcst Bpems,
TpeOyemoe Ui yIpaBleHHS NaMATHIO; OHO MOXKET OBITH 3HAYUTENBHBIM. S| ONHAKHBI COKpPAaTHI BpeMs
BhIMONTHeHNsT Ha 50% myTeM 3aMeHbl MHOTOYHCICHHBIX BBI30BOB malloc() u free() Ha apyryro crparteruio.
Hampumep, ecimm y Bac ecThb O4eHb aKTHBHO HCIIOJIb3yeMas CTPYKTypa W3 OJMHAKOBBIX OOBEKTOB, TO BEI
MOJKETE HCIIOIb30BaTh HEUTO IT0J0OHOE KOy U3 IUCTHHIA 4 JUIsl YIIPABICHUS WICHAMH CTPYKTYPBI JaHHBIX.



JIucTuHr 4. yr[paBJ'[eHI/IC COOCTBEHHBIM CITUCKOM BI:ICBO60)KI[€HHLIX 3JICMCHTOB.

1 typedef struct some class

1A

1 struct some_class *next;

1 /...

1}

1 some class;

1

1 static some class *free list = NULL;

1/

1 free_object( some_class *object )

1A

1 /I Bmecmo mozo, umobwsi nepedamsv namsms u3-nood obvekma ynxyuu free(),
1 // cesdcume ee ¢ HAYANOM CRUCKA BbICBODOHCOCHHBIX DTIEMEHNO8.

1

1 object->next = free_list;

1 free_list = object;

13

1/

1 free_all objects()

1A

1 /I BbiceoboOoums 6ce 06veKkmbl 8 CNUCOK 8blc8000cOeHHbIX dnemenmos. Copmupoera
1 !/l smux 06vexmog no 6azo0eomy aopecy nepeo HauaIOM YUKILA YIYHUWUM CKOPOCMb pabombl
1 /l no oceoboscOenuIo, HO 5 He 0enaro 30ect 3moco. ([lisi copmupoeKu CesA3aHHbIX
1 // cnuckos npesocxoono nooxooum anreopumm Quicksort).

1

1 some_object *current;

1 while ( free list)

1 {

1 current = free list;

1 free list = current->next;

1 free( current );

1 H

1}

1/

some_class *new_object( )
/I Ecau 6 cnucke 6b1c80002COEHHBIX DIEMEHMO8 UMEEmC sl 00beKm, Mo UCTOb3YIme
/I eco. Pazmewaiime o6wvexm nocpeocmseom malloc(), moavko eciu cnucox
/1 8bICB0O0COCHHBIX 0OBEKMOE NYCM.

1

1

1

1

1

1

1 some_class *object;
1 if ( free list)

1 {

1 object = free list; !/ nepedaiime namsame ons 06vekma

1 free_list = object->next;

1 §

1 else

1 {

1 /I Bvl modiceme yayuwums npou3eo0umenbHoCms ewe boaee, eciu Oyoeme
1 /I pasmewgamo 06vexmot 6 namsmu no 100, a ne no 1 3a pas, HO 2MO YCLOACHUM
1 /I pyuryuto free_all objects().

1

1

1

1

object = malloc( sizeof(some_class) );




if ( object )
/I nomecmume 30ech UHUYUATUSUPYIOUUT KOO

return object;

75. TecToBble NoANPOrpaMMbl He AOMKHbI ObITb UHTEPAKTUBHbLIMM.

MHe 4YacTo MNOKa3bIBAlOT TECTOBBIE IPOIPAaMMBI, HMMEIOIINE YCOBEPLUICHCTBOBAHHBIN WHTEPAKTUBHBIN
uHTepQeic Mmoap30oBaressi. JTO HE TOJBKO SBISIETCS ITyCTOH TpaTrod BpeMEHHM, HO W HE MOXET OBITh
WCIIONIb30BAHO VISl TINATEIBHOTO TeCTUpoBaHMA. JIromu, cuasiye 3a KaBuaTypaMu ¥ IpoOyIoIie Bce, YTo
UM TPUXOJUT B TOJIOBY, HEJOCTATOYHO METOAMYHBL. II0o3TOMy AIsI CHCTEMaTHYECKOTO BBIIOIHEHUS
(hyHKIMH, TOATIEKAMMX IPOBEPKE, JIyUIIe HCIOIb30BaTh HEHHTECPAKTUBHYIO TECTOBYIO (DYHKIHUIO.

W, xcratw, He ymalsiTe 3Ty TECTOBYIO TPOIEAYpY; MPOCTO Hcmonb3yiTe mnpemioxkenne #ifdef TEST mst
BKJIFOUCHUS WM BBIKJIIOYCHUSI 3TOM MOIIPOrpaMMbl W3 KOMIHWJISIIUM. ECIM BBl MOXOXH Ha MEHS, TO BbI
YTPOM YJAQIUTE 3Ty TECTOBYIO (PYHKIHIO, & yKe K 00elly OHa BaM MOHAJ00MThCS CHOBA, Ja)e €CIH BbI HE
MOJIH30BAJINCE € MOCTeTHIE JBA TOJIa.

76. CoobOLieHme 06 oMbKe AOMKHO NoAcKa3biBaTbh NOSfib3oBaTesto, Kak ee
ucnpaBuUTb.

Korga-to, Bo Bpemena CP/M, otnamuuk DDT wumen eamHCTBeHHOE cooOimeHune o0 ommdOke. He mmeno
3HAYEHUsI, YTO BBl HATBOPUJIU, OH BCETJa TOBOPHIIL:

?

HecmoTtpst Ha TO, 4TO TIOI0OHAsT 00pa0bOTKa OMIMOOK, K CYACTHIO, OOJIBIIIE HE SBIIICTCS HOPMOM, S BCE eIle
BIKY €€, XOTS M C 0ojiee NMPUXOTIMBBIMH YKpameHusMH. Heckoiapko mporpamm mis Windows, MHe
MpHUHAJIeKAIIUE, TPOCTO H3MAl0T 3BYKOBOM CHTHAJI, KOTZa S BBOXKY HEBEPHOE 3HAYCHHEC B ITHAIIOTOBOM
MEHIO, 3aCTaBJIsAsi MCHS TajaTh, Kakoe K€ 3HaUeHHE BepHoe. S yacTo BHIen cooOlieHus o0 ommokKax,
KOTOpPBIC JTaBalld MHE OOMIBHOE KOJUYCCTBO MH(OPMAIMHM O TOM, UTO s CACNall HEeMpaBHJIBHO, HE JaBas
MOJICKA3KH, KaK ATO JeNacTCs NPaBIIIbHO. B caMoii medanbHOM CUTyalluy TUATIOTOBOS MEHIO MpeIaracT BaM
BBECTH YHCJIO, HO KOTJIa BBl BBOJIUTE HEBEPHOE YUCIIO, OHO BRIBOJIUT TAKOE COOOIICHHUE:

HesepHoe 3HaueHue.

0e3 HaMeKa Ha TO, KaKoe 3HadeHHe OyZeT BepHBIM. VHOTa TuamoroBoe MEHIO OTKAa3BIBACTCSA 3aKPBITHCS 10
TeX TOp, TMOKa BBl HE BBEIETe BEpHOE 3HAa4YeHWE. VIHorma mporpaMMa 3axBaTHIBaeT YIIPaBIICHHUE
KOMIIBIOTEPOM, M BBl HE MOXKETE MEPEKIIIOYUTHCS B IPYTroe MPIIIOKECHNE, 3aBEPIINB TO, B KOTOPOM C BaMHU
ciayamnack Oena. (B Windows 3To '"CBOWCTBO" Ha3bIBaeTCsl CHCTEMHO-MOJIATBHBIM JIHAJIOTOBBIM MEHIO.
TToxanyiicta, He TIOJB3yiTeCh MM). Y BOT BBI Tiepel BEIOOPOM: 3aBepIInTh MporpamMmy, Haxas Ctrl-C wmu ee
9KBUBAJICHT (€CIM MOXKETe), OTKIIOYUThH NMUTAaHUE WM Hao0yM HaOWpaTh 4MClia Ha KJIaBHAType 10 TeX IIop,
MOKa BaM HE YAAcTCs HATKHYTHCS Ha TO, KOTOPOE YIOBJICTBOPUT MNpPOrpaMMy BBOJA JaHHBIX. Borpoc
COCTOHT B TOM, 4TO 3aliMeT y Bac OOJIbIlIe BPEMEHH: ITOBTOPHUTH MOCIEIHUE TPU Yaca padOTHI, KOTOPYIO BBI
HEe MOAyMald COXPAaHWTb Mepesl BBHI30BOM JAMAIOTOBOIO MEHIO, WM INOTPATHTh €IIe TPU Yaca, uUrpas B
"XOIOAHO-TOPsiu0" C AMATIOrOBBIM MEHIO. DTO KaK pa3 Ta CUTyallMs, U3-32 KOTOPOH Yy KOMIIBIOTEPOB AypHast
cllaBa.

Coobmienne 06 ommoOKe JOHKHO MOACKA3bIBaTh BaM, KaK UCTIPABUTH 3Ty CUTYAIUIO, 9YTO-HUOYIb THTIA!
Yucna 1oKHBI OBITE B IHaIa3oHe OT 17 10 63 BKIFOYMUTEIBHO.
W

I[aTBI JOJIDKHbI UMCTh q)OpMaT JO-MM-TTTT.




JomxkeHn OBITH Kako#-To croco0 (tmma knaBumm "help/cnpaBka) Uit mOJydeHHs JOMOJIHUTEIBHOU
nHdopManmy, eciu oHa BaM HykHa. HakoHer, y Bac JOJDKEH OBITH CHOCOO Oe30macHOrO IpeKparieHus
Ipolecca BBOIa JaHHBIX (THIa KiaaBumy "Beixon").

77. He BbiBOgMUTe coobLueHns 06 owmnobke, ecnm oHa ucnpaBuma.

Bubnuoreunsie moanporpaMMel (M OONBIIMHCTBO MOIIPOTPaMM Ha S3bIKAX HU3KOTO YPOBHS) HE JOJDKHBI
BBIBOJHUTH COOOIIeHU 00 ommOkax. OHU JOJDKHBI BO3BpAIIATh KOJ| OINMOKH, KOTOPBIA MOXET OBITh
MPOBEPEH BBI3BIBAIOIICH MOATIpOrpaMMoil. TakuM crmocoOoM 3Ta MOAIPOrpaMMa MOXKET IPEAPHHATH KaKHe-
TO KOppEeKTUpYIOolIie neicTBus. Hampumep, ecnu pekypcuBHas (QYHKIHSA-COPTHPOBIIUK cOOOIMMIa 00
omuOKe, BBIAAS 3a TMpeJesibl CTeKa, TO BbI3BABIIAs €€ MOANPOrpaMMa HE CMOXKET IOMBITATHCS 3aHOBO
BBITIOJIHUTH COPTHPOBKY C HCIIOJIb30BaHHEM APYroOro, HEPEeKypCHUBHOTO ajroputma. [lonb3oBarens A0JKEH
YBUIETh COOOIIEeHHE 00 OMMOKe, Jake €CIIM BTOpast MOTBITKA COPTUPOBKU OYAET yIadHOH.

78. He ncnonb3ynte cucteMHO-3aBUCUMbIX (PYHKLMIA Ans coobweHnn o6
owwimbKax.

MHuorue cpeipl C OKOHHBIM HMHTep(dEHcOM HE MOANCPKUBAIOT IOHATHS CTaHAAPTHOTO YCTpoMcTBa Juis
BBIBOJIa WJIM ISl cooOmmeHnid 06 ommobkax. (B atux cpemax Be3oBsl printf() nmm fprintf(stderr, ...) oObranO
urHopupyrorcs). Ecin Bel Oynere OCHOBBIBAaTHCS Ha JOTajkaXx O CBOEH cpeie, TO OOHapyXHTe, 4TO Bam
HEOOXOJMMBI 3HAYNTEIbHBIC JTOPaOOTKH MPOCTO AL TOrO, YTOOBI NMEPEKOMITMIIMPOBATH KOJX Ul HOBOM
cpenpbl).

MuHUMYM Baliei 3aUThl MOKET OBITh TAKHM:

#define ommbka printf
#define 3aBepmuTh(x) EXxitProcess(x)

MOCJIE YeT0 UCTIOJIb3YHTE:

if ( Hexas_ommoOKa )

{
omuoka(" Tyt uro-To He Tak ");
3aBepmuTh( -1 );

}

Bort 6onee rudkoe pernrenue:

#include <stdio.h>
#include <sdarg.h>

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

{

char buf[255]; // naoeemcs, umo maxoii pazmep 6ydem docmamouen

va_list args;
va_start( args, format );
if ( vsprintf( buf, format, args) < sizeof(buf) )
::MessageBox(NULL, buf, "*** OLLIUBKA ***" MB OK | MB_ICONEXCLAMATION );
else

::MessageBox(NULL, "Ilepenonnenne Oydepa mmpu neyaT coodmeHuns oo ommoke.",
"®dartanpHas omuoKa",
MB OK | MB_ICONEXCLAMATION );

ExitProcess( -1 );



va_end( args );
§
#elif MOTIF
/l 30ecv cnedyem ghynxyus oopabomu owubku, ucnoavzyemasn 8 OC Motif
#else
void error( const char* format, ... )
{
va_list args;
va_start( args, format );
viprintf(stderr, format, args );
va_end (args );
h
#endif



I'naBa

IIpenpoueccop

Mtuorue cBoiictBa si3pika C++ nmenarot npenporeccop C MeHee BaXHBIM, YeM OH ObUT MO Tpagunuu. Tem He
MeHee, TPENpoIecCop UHOTAA HYXKeH Jaxke B mporpamme Ha CH++ u, eCTECTBEHHO, OCTAETCS HEOThEMIIEMOMN
4yacThio nporpammupoBanus Ha C. [IpaBuiia B 3TO# riiaBe KHUTU MOCBSIIEHBI TPABUIILHOMY HCIOIb30BAHUIO
npenporeccopa.

Sl momkeH cka3aTh, YTO MHOTHE W3 Te€X MaKpOCOB, KOTOPbIE MHE IPHUIIIOCH BHIETh, UMEIOT JOBOJIBHO
COMHHTEJIbHbIE OCHOBBI C TOYKH 3pEHHs YA000YMTAEeMOCTH M CONPOBOXKACHHA. S 4acTo MPEIoYUTaI0 He
MOJI30BAaThCS MaKpOCOM, €CITM JKBUBAJEHTHas (YHKIUSA cIemaer Ty ke caMmyio paboty B Ooljee
ynoOouuTaeMoil MaHepe, W HHUKOTJAa HE XOYy HCIOJIb30BaTh MAaKpPOC, BBI3BIBAIOIIUE MOOOYHBIN 3¢ dekT
(Obymetr paccmotpeno Hmke). B C++ s Huxoeda He TONB3YIOCH MaKpOCaMHU C IapamMeTpaMu, HUCHOIb3Ys
BMECTO HHUX BCTpocHHBIC (inline) (QyHKIMH WM TIA0JNOHBI, KOTOPBIC PACHIMPSIOTCS KOMIMIATOPOM JO
BCTPOCHHBIX (YHKIUA. Makpoc ¢ mapaMmeTpamMu aaxe B s3bike C TOJDKEH OBITh METOJIOM, HCIOIB3YEMbIM
JUIIb B KpaliHeM ciydae. B Makpocax TpymHO OOHAapyKMBaTh OIMIMOKM (TaKk KaK OHM HE BEINIOJNHACTCS B
MOIIIArOBOM PEKUME), YACTO TSHKEIO YUTATh U, B JIYYIIEM CIIydae, CIIOKHO COMPOBOXKIATh. Mcmomb3yiTe ux
JHIIb TOTJA, KOTAa CKOPOCTh BBIMOJHEHUS NEHCTBUTEIBHO SIBIISCTCS KPUTEPHEM, MNOATBEPkKIAEMBIM
(haKTHYECKUM TECTHPOBAHMEM KOJa C MX HCIOJIb30BaHHEM. TakuM 00pa3om, 5Ta IjaBa KHHUTU COACPIKHT
npaBiiIa IJis TeX CIydaes, Te MPENnpoLeccop SABISETCS €AUHCTBEHHBIM PEIICHUEM MPOOIEMBbI.



79. Bce n3 ogHoro .h channa gONMXKHO ObITb MCNONBL3OBAHO B NO MEHbLUEN
Mepe ABYyX .c pannax.

DTO TPaBHUIIO TOBOPHUT CaMo 3a ceds - He 3arpoOMOXKaaiTe 0071acTh MIOOATBHBIX UMEH HICHTH()UKATOPAMH,
KOTOpPBIE HE UCTIONB3YIOTCA ritobanbHo. Ecny naeHTHduKaTop HE UCTIONB3yeTCsl BHE TEKyIIero (aiia, To OH
TIOJDKEH OOBSABIATHCS JIMITL B 00IACTH NEHCTBUSI TeKymiero (aiina. Eciu 3TOT He MCToMb3yeMblii COBMECTHO
UACHTU(OUKATOP SBISACTCS TJIOOANBHOW TepeMeHHOW Wi (QyHKIHMEH, TO OH JO/DKeH OBITh OOBSABICH
CTaTUYECKUM.

3aMeTbTe, YTO CTaTHYecKue (YHKIWUHM HaXoIsIT mpuMeHeHHe naxe B C++. MMeercst TeHASHIMS ITOMEIIATh
BCE OCHOBHBIEC (DYHKIIMH, UCIIOIb3YEMbIE JTIOOBIM M3 00pabOTYNKOB COOOLICHUI, B COOCTBEHHO ONpEJIe/ICHUE
Kiacca. MHorna nokaneHas cratudeckas QyHKims B Qaiiie .cpp nenaer 3Ty paboTy Tak K€ XOpOIIo, U HET
HY’XIIbI 3aIPOMO>K/IaTh IPOTOTHUIIOM 3TOH (DYHKIMH OTIpeieIeH e Kiacca.

80. Ucnonb3ynTe BNOXeHHbIe AUPEKTUBBDI #include.

XoTs1 OONBIIMHCTBO M3 MPAaBWJI B 3TOW IJlaBe TOBOPAT BaM, Kak M30€XaTh MCIIOJIB30BAHMS IPETPOIeccopa,
MeXaHn3M BKIOUYeHHs (aiinoB nqupektuBoii #include sBisercst 00s3aTenbHOM QyHKIMEH Mpernporeccopa Kak
B C, tak u B C++. TeMm He MeHee, Taxke 37IeCh CYIIECTBYIOT MPOOIICMBI.

DTO Ha caMoM Jenie Imioxast uues - TpeboBaTh, YTOOBI KTO-HUOYIbh BKIIOUA (aiiii, CrIoCOOHBIA BKITIOYATH B
ce0s cnenmyromuid. 1 Bcerma pacmonararo AUpPeKTUBHI #include 06e3 ompeneieHHOro MopsaKa Wik 3a0bIBato
BCTaBHUTH O/HY U3 HHUX. ClIeOBaTEIHHO, 3aTOJIOBOYHEIHN (paiiil TOJKEH BCeraa BKIIOYaTh T€ (Dailiibl, KOTOPHIE
OTIPEeNeNAI0T TO, YTO HCHONB3YeTCS B TEKYIIEM 3arojoBOYHOM (aiine. BcenemctBue TOrO, 9TO MOTYT
BO3HHUKHYTHh TPOOJIEMBI, €CITH KOMIWIATOP IMPOYUTACT KaKOW-HUOyIb .4 ¢aitn Goyiee OMHOTO pas3a, B
JIOJDKHBI TPEANPHHATH IIaTd AV MPEIOTBpAIIeHHss MHOTOKPATHOW 0OpaOOTKH OJHOTO M TOTO e (aiiia.
ITomemaiiTe cTpoku THNA:

#ifndef FILENAME H_
#define FILENAME H_

B HayaJI€ Kaxa0ro 3arojioBO4YHOIro (bal‘/'ma, U BCTaBJISHTE COOTBETCTBEHHO:
#endif // FILENAME H_

B koHme. Tak kak koHctanTta FILENAME H Oyzmer yxe ompeneireHa K MOMEHTY BTOPOH MOIBITKA
mpernporeccopa 00padoTaTh 3TOT (aiiil, TO €ro cojepKaHue MPU BTOPOM MPOXoie OyIeT MPOUTHOPHUPOBAHO.

81. Bbl JOMXHBbI ObITb BCeraa cnocobHbl 3aMeHUTb MaKpoC PyHKLUEN.

DTO BapWaHT JUII MAaKpOCOB TpaBuia "He HY)KHO HeoxumaHHocTed (6e3 cropmpu3oB)". UTo-To, moxoxee
BHEITHE Ha (YHKIINIO, TOJKHO MEHCTBOBATH MOA00HO PYHKIINH, JaXKe €CIIM 3TO Ha camoM aeje Makpoc. (ITo
9TOM MPUYKHE 51 HHOT/IA TPEIIIOYNTAI0 3alIMChIBATh UMsI MAaKpOCa 3ariiaBHBIMKU OYKBAMU HE MOJIHOCTBIO, €CITH
€ro MoBe/ICHHE CHJIbHO HAalOMHHAeT (YHKIHNIO. XOTs s BCErla UCMOJb3YI0 BCE 3ariiaBHbIC, €CIIM y Makpoca
ecTb mobouHbIe 3¢ dekTsl). [Ipr 3TOM BO3HUKAET HACKOIBKO BOIIPOCOB.

BO-HepBBIX, MaKkpoC HC JOJIKCH UCIIOJIb30BaTh IEPEMCHHBIC, HC NIEPEAaBACMbIC B KAUCCTBEC apTyMCHTOB. Bort
Hanxyz{mnﬁ M3 BO3MOXHEIX CITOCOOOB B TAKHX 00CTOSITENILCTBAX:

Cremyromuii KoJI HAXOJUTCS B 3ar0JIOBOYHOM (hatie:

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

a 3ToT - B (hatine .c:

char *f(_ char *str)

{



char *p = str;
end();

...

return p;

31ech IS COMPOBOXKIAIOIIETO IPOTPAMMHUCTa MMEETCS HECKONBKO HETPHATHBIX CIOPIPH30B. Bo-MepBEIX,
MepeMEHHasl p SBHO HE HCIIONIB3YETCs, OATOMY IOSBISICTCS HCKYIICHHE CTEPETh €€, pa3pyIias dTUM KOI.
AHaJOTMYHO, TpOrpaMMa pPa3pyLIUTCs, eclii UMsl p OynaeT 3aMeHeHo IpyruM. Hakowemn, Oynmer Goisbimoi
HEO)KH/IAHHOCTBIO TO, 4TO BBI30B end(), KOTOPBI BBIMIISIANT BHEIIHE KAaK BHI3OB OOBIYHON (yHKIMH, OyneT
MOIU(UIIPOBATS P.

[lepBas moONBITKAa YpETYIMPOBaHUS 3TOH MNPOONEMBI MOXET BBIIVISIETH CIEAyIOIMM oOpasom. B
3aroJIOBOYHOM daiiie:

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

U B Qaiire .c:

char *f( char *str)

{
end(str);
...
return str;
H

Ho Temepr Makpoc Bce emie HEOOBSICHMMO MoauduuupyeTr str, a HopmambHast (yHKus C HE MOXKET
pabortath TakuM obpazom. (PyHkmus C++ MoKeT, HO He TOJbKHA. SI 0OBSCHIO TTOYEMy B TOH IilaBe KHHTH,
KoTopas nocssiena C++). Jlinst Mmonudukanuu cTpoku str B GyHKIIMM BBl TOJKHBI IIEpeIaTh B HEE €€ ajpec,
MOATOMY TO € Camoe JOJDKHO ObITh NPUMEHHMO K Makpocy. BoT Tperuil (HaKOHEU-TO MpPaBHIIbHBIN)
BapHaHT, B KOTOpOM Makpoc end() mOmpoCcTy 3aMEHEH (YHKIMEH ¢ TaKuM ke MMEHeM. B 3aronoBoyHOM
(aiine:

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

U B Qaiire .c:

char *f( char *str)

{
end(&str);
...
return str;

Bwmecro end(&str) Oyzaet moacTaBieHo:

while (*(*&p))
+H(*&p)

n *&p - 3TO TO XK€ caMoe, UYTO M P, TaK KaK 3HAKK * M & OTMEHSIOT NPYr Ipyra - MO3TOMY Makpoc B
pe3yJibTate JeaeT cleayoliee:

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

BTOpaH np06neMa C MaxkpocoM B pOJiK q)yHKIII/II/I BO3HHUKACT, €CJIKM BbI JKCJIACTC BLIIOJIHUTH B MAKpOCE
6OJ'ILHIG, 4YEeM OHO HeﬁCTBHe. PaCCMOTpI/IM TaKOH Makpoc:



#define nBe Bemu() a();b()

if(x)
e Bermw();
else
Heuro_apyroe();

KOTOPBI OyIeT pacIIupeH CleAYIonM o0pa3om (TyT s iepe@opMaTHpOBalI, YTOOBI ClIENaTh MPOUCXOIAIICE
HETIPUSTHO OYCBUIHBIM):

if (x)
a();
b();
else
HeuTto_apyroe();

Bw1 nonydaere coobuienne o6 ommobke "y else oTCyTCTByeT mpemniecTByomuii oneparop if". Bel He MoxeTe
peumTh 3Ty MpodJieMy, UCIOJb3Ysl JIUIIb (GuUrypHble ckoOku. [lepeompeneneHue Makpoca CIEAyOUHM
obpazom:

#define nBe Bemu() { a(); b(); }
BBI30BET TAKOE PACIIUPEHUE:

if (x)

{
a();
b0);

H

else
HeuTo_apyroe();

Orta BBI3BIBAIOIIAs OECIIOKOWCTBO TOYKA C 3aISITON - Ta, YTO CIENyeT rmocie Be Belu() B BEI30BE Makpoca.
[ToMHMTE, YTO TOUKA C 3aITOH cama 110 ceOe sIBsieTcst 3aKOHHBIM orepaTopoM B C. OHa HUYEro He JIeNaerT,
HO OHa 3aKOHHa. BenencTue 3T0T0 else mpITaeTest cBA3aThesl ¢ 3TOM TOUKOM C 3aIsITOM, U BBl TIOJIydaeTe TO
ke camoe 'y else oTcyTCTBYeT npeaniecTByronuii oneparop if'".

He Hy>XHO roBOpHTB, YTO HECMOTPS Ha TO, YTO MAaKPOC BBHITIIIAHUT IMOJOOHO BBI3OBY (PYHKIWH, €TO BBI30B
MOXXET HE COMPOBOXIATHCA TOYKOW C 3amaToil. K cuacThio, s 3TOW MpoOIEeMBbI MMEETCs JIBa HACTOSIINX
pemenus. [lepBoe W3 HUX HCIMOJB3YET MAJIOM3BECTHBIA OMEpaTop '"MOCIEA0BATEIHHOTO BHIYUCICHUS" (MK
3aIATYIO):

#define nBe Bemmu() ( a(), b() )

Ora 3amsaTas - Ta, YTO pa3feiisieT MOABBIPAKCHUS B MHUIMATH3UPYIONICH WM WHKPEMEHTUPYIOIICH YacTsIX
omeparopa for. (3amsras, KOTOpas pa3IeiseT apryMeHTHl (YHKIHH, HE SBISICTCA OIEpaTOPOM
MOCJIEIOBATEILHOIO BBIYMCICHUS). Omepartop IOCIEAOBATCIBHOTO BEIUYUCICHHUS BBITIOTHICTCS —CIICBa
HAMpaBoO W TMOJy4YaeT 3HAueHHE CaMoro IMpaBOro JJIEMEHTa B CIUCKe (B HalieM Cciy4yae 3HadeHHE,
Bo3Bpaimiaemoe b()). 3amuce:

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

03HA4acT MpoCTO:

a();
x = b();

Ecmu BaM Bce PaBHO, KaKO€ 3HAYCHHUEC UMECT MAKPOC, TO Bbl MOXKCTE CACIATh HC‘ITO-HO}IO6H06, HCIOJIb3Ys
3HaK ILUTFOC BMECTO 3aIIITOM. (BLIpa)KeHI/ICZ



a()+b0);

B OTZIENBHON CTPOKE COBEPIIEHHO 3aKOHHO i C, TIe He TpeOyeTcs, YTOOBI pe3yibTaT CIOKEHHUs ObLT TIe-
HUOYIb coxpaHeH). TeM He MeHee NPH 3HaKe IUTIOC TOPSOK BBIMOJHEHUS HE rapaHTupyercs; GyHkus b()
MOXXeT OBITh BBI3BaHA TepBOH. He myTaiiTe mpHOpUTETH ONEpanuii ¢ MOPSAIKOM BBHITOIHEHUA. [IproputeT
MPOCTO COOOIMIaeT KOMITWIIATOPY, TAE€ HEIBHO pPa3MEHIAlOTCsA KPYTible CKOOKH. [lopsmok BBIMOTHEHUS
BCTYIaeT B CHJIy IIOCIE TOTO, KaK BCE KPYIJble CKOOKHM OyIyT paccTaBieHBI MO MecTtaM. HeBo3MOXHO
nobaBuTh momonHHUTENbHBIe ckoOku K ((a())+(b())). OmepaTop NOCICAOBATEIBHOTO BBIYUCICHUS
TapaHTHPOBAHHO BBITIOJIHSIETCS CJICBa HAIIPABO, TIOATOMY B HEM TaKOH MPOOIEMBI HET.

Sl momKeH TakkKe OTMETUTh, YTO ONEPATOpP IMOCICIOBATECIBHOTO BBIYMCICHHUS CIUINKOM IPUYY/UIUB, YTOOBI
MOSIBIISITECS B HOPMAJBHOM Koje. S MCIONB3yK0 €ro JHIIb B MaKpocaX, COMPOBOXKIAs BCE OOIIUPHBIMU
KOMMCHTApHUSAMH, OOBSCHIIOIIUMHE, YTO MPOUCXOMUT. HUKOTIa HEe UCHONB3YHTE 3alsATyI0 TaM, TAC NOJDKHA
OBITH TOYKA K 3arsITo. (S BUaEN JMIoAeH, KOTOpBhIE el 3TO, YTOOBI HE MCITOJIb30BaTh (PUTYPHBIE CKOOKH,
HO 3TO CTPAIIHO Ja)Ke MePeCcKa3bIBaTh).

Bropoe penrenne ucmonb3yer GUTYpHBIE CKOOKH, HO C OJTHOH yJIOBKOW:

#define nee Bemm() \

do \
{ \
a(); \
b(); \
} while (0)
if(x)
nee Beru();
else

Heuto_apyroe();
YTO PacCIIAPSIETCS JI0:

if (x)
do
{
a();
b();
} while ( 0) ; // <==mouxa c 3anamoti céaszvieaemcs c onepamopom while (0 )
else
Heuto apyroe();

BEI MoXkeTe Takke HOHpO60BaTL TakK:

#define nBe Bemu() \

if (1) \
{ \
a(); \
b(); \
} else

HO s IyMaro, 94To komOmHaius do ¢ while (0) He3HAYUTENBHO JTydIIIe.

Tak Kak BBl MOXETe OOBSBUTH NEPEMEHHYIO TIOCIE JIIO0OW OTKPHITOW (QUrypHOH CKOOKH, TO y Bac
MOSIBIISICTCS  BO3MOXKHOCTh HCIIOJIB30BaHMS TIPEANICCTBYIONMIETO METO/Aa JUIS OMpPEICIICHHUsS MaKpoca,
HUMCIOILIETO IO CYIIECTBY CBOM COOCTBEHHBIC JIOKATIbHEIC MEpEMEHHBIC. PacCMOTPUM CleAyIOMUN Makpoc,
OCYIIECTBISIOMNI 0OMEH 3HAUYCHUSMHU MEXTY JBYMS IIETOYHCICHHBIMU ITEPEMCHHBIMHU:

#define swap_int(x,y) \
do



int x##ty; \
x#ty = X; \
X=Y; \
y = x##y \
} \
while (0)

Coueranue ## sBiseTca omneparopoM koHkaTeHarmu B craHmapre ANSI C. S ucnomssyro ero 3gech s
obecrieueHnst TOro, 4YToObl MMsI BPEMEHHOH IEpeMEHHON He KOH(MIMKTOBAJIO C JIIOOBIM M3 MMEH HCXOJHBIX
nepeMeHHbIX. [Ipy JaHHOM BBI3OBE:!

swap(laurel, hardy);

MIPETpoIIeccoOp BHAYANIE MOJACTABISIET apTyMEHThI OOBIYHBIM MOPSAIKOM (3aMeHss X Ha laurel, a y Ha hardy),
JlaBasi B pe3yJibTare CIeAyIollee UMs BpEMEHHOM MepeMEeHHOMU:

int laurel##hardy;
3aTeM Ipenpoueccop yaarieT 3HaK| PEIleTKH, AaBas
int laurelhardy;

JlomomHAUTENEHAS TTOJTh3a OT BO3MOXKHOCTH 3aMCHBI MAaKPOCOB (DYHKIIUSIMH 3aKJIIOUacTCs B oTianke. MHorma
BBl XOTUTE, YTOOBI YTO-TO OBUIO TMOZOOHO Makpocy Mo 3(PQEKTHBHOCTH, HO BaM HYXXHO TpPU OTIAIKE
YCTaHOBUTh B HEM TOYKY mpepbiBaHus. Mcmomp3yiite mis storo B C++ BcTpoeHHble ¢QyHknuu, a B C
WCIIONIB3YHITE CIETYIOIIHE:

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

#ifdef DEBUG
static tnode *at_left(tnode *this) { return AT LEFT(this); }
#else
# define at_left(this) = AT LEFT(this)
#endif

51 3ak0HUY ATO MPABHUJIO YIIOMHHAHKUEM O €IIe ABYX MPUYYIIUBBIX KOHCTPYKIIHAX, KOTOPBIE HHOT/IA ITOJIC3HBI
B Makpoce, Ipexie BCEero MOTOMY, YTO OHHM IOMOTalT MAaKpOCy PACIIMPSTHCS B OJMH OIEPaTop, 4TOObI
n30exarb mpoosieM ¢ GUTYPHBIMH CKOOKaMH, PAaCCMOTPEHHBIX paHee. [1010kuM, BBI XOTHTE, 4TOOBI MaKpOC
MO BO3MOXKHOCTH PACIIUPSUICS B €IMHCTBEHHOE BbIpakeHue. Omneparop MOCJIe0BaTEIbHOTO BBHIYUCICHUS
JIOCTHUTAeT 3TOr0 33 CYET YMTACMOCTH, M HapsAy C HUM s HUKOT[A HE MCIOJIb3yI0 (OopMbl, TIOKa3aHHbIE B
tabnuie 1, o TOM ke MPUYKHE - UX CIUIIKOM TPyAHO 4uTath. (Kosiu Ha TO MouuIo, s TaKKe He UCTOIb3YI0
UX B MaKpOCax, €CJIU I MOTY JOCTHYB JKEJIAEMOTr0 KAKUM-TO JJPYTHUM CITOCOO0OM).

Tadauua 1. Makpocsl, 5KBUBAJICHTHBIE YCJIOBHBIM OIIEPATOpaM.

ToT KOI: I[e.naeT TO K€ CaMo0e, UTO H:
(a && () if(a)

f0;
(b ) if (b))

f0;
(z? 1O : g0) if(z)

10

else
g0;

[lepBbic MBa BBIpaXKECHUS OMHPAIOTCS HA TOT (DAKT, YTO BEIYMCIICHHUS B BBIPAXKCHHUU C HCIIOIH30BAHUEM
omepanuii && ¥ || TapaHTHPOBAHHO OCYIIECTBIAIOTCS CIICBA HAMPABO M MPEKPAIIAOTCS Cpasy, KaK TOJNBKO
YCTaHaBIUBAECTCS] UCTHHA WK JI0Kb. Bo3bMmeMm i npumepa Beipaxkenue a && f(). Eciau a noxHo, To Toraa



HE BaXKHO, 4TO Bo3BpamaeT f(), Tak Kak BCE BBIPAXKCHHE JIOKHO, CCITH JTIO00M M3 €ro OIepaHIOB 3HAYHT
noxb. ClienoBaTeNbHO, KOMIMIIATOP HUKOTIA HEe BbI3oBeT f(), eciy a JOXKHO, HO OH JOJDKEH Bhi3Bath f(),
ecym a UICTHHHO. To e camoe mpuMeHnMo U K b, Ho 31ech f() BeI3BIBaeTcs, ecinu b, HAPOTHB, JIOKHO.

81.1. Onepauus ?: He TO XXe camMoe, YTO U oneparTop if/else.

[Mocmennsist crpoka B Tabnuie 1 OTHOCHTCS K JIpyroMy CHOPHOMY BOIPOCY. YCJIOBHas ONepamus - 3TO
npoctoii omneparop. OHa HMCHONB3YETCs JHIIb B BBHIPQKECHHM M TIEpeAacT 3HAaueHHE. Y CIOBHAS OIepanus
ABJSIETCS HE OYeHb NMPUBBIYHON 3aMeHOH mist omepatopa if/else, HO He MeHee, "yeM omeparmu && WK ||
IpHEMIIEMBI JUI 3aMeHBI TpocToro if. XoTs GONbIIMHCTBO JTI0AEH U He NPMHUMAIOT BO BHUIMAaHHE 3aMEHY:

if(z)
1=
else
1=k;
Ha:
2 && (i = j);
z || (i=k)

MHe 10BeoCh CIIy4aifHO YBUAETH MOT0OHOE 3TOMY, HO C UCTIOIh30BAaHUEM YCIOBHOW OTIEpaITUH:
z?(i=):(1=k);
Bce npenpiaymuye ¢pparMeHTs B paBHOW Mepe CITOCOOHBI COUTH ¢ TONKy. Clemyromuii Ko MOKa3hIBaeT, Kak
HaJUIeKaIUM 00pa3oM HCIIOIb30BaTh YCIOBHYIO OIEpaldio, M €€ Pe3yibTaT scHee (T.e. JIydlle), 4yeMm y
paBHOIICHHOTO ormeparopa if/else:
i=z7?7j:k;
81.2. NomewanTe Teno Makpoca u ero apryMeHTbl B KPpyrible CKOOKMU.

D10 MmpaBUjIO OAHO M3 OCHOBHBLIX, HO A 06Hapy>i<1/m, YTO MHOXCCTBO J'IIOﬂCﬁ, NOJIB3YIOIUXCA C CXKXCIHCBHO,
ero 3a0bL1u. BOT KIaccuueckas 3ajjaya:

#define TWO_K 1024 + 1024

YTO [PU MCTIOJIb30BAHUH B!
10 * TWO_K

pacImupsieTes 11o:
10* 1024 + 1024

BBIYHCIIIEMOTO KaK:
(10 * 1024) + 1024

Permmaem 3Ty 3aaqy mpu MOMOIIH KPYTIIBIX CKOGOK:
#define TWO_K (1024 + 1024)

Bot cxomHast 3a1a4a B crieyronieM GparMenTe Koza:
#define SQUARE(x) (x *x)

OmnpeneneHo:



SQUARE(y + 1);
YTO pacHIUpPSETCS MaKpOCOM JI0:
y+1*y+1
Y BBIYUCIISIETCS KaK:
yt(@*y)+1
U BHOBB KpyTJible CKOOKH NPUXOAAT Ha noMols. Cieayromiee onpeiesicHue:
#define SQUARE(x) ((x) * (x))

pacimpsieTcs J10:

(y+D*@y+1)
82. enum U const ny4lle, YeM MaKpoc.

JupexktuBa #define nomkHa OBITH BAallM MOCIEAHUM CPEJCTBOM MPHU OMPEICICHUN 3HAYCHUSI KOHCTAHTBI.
PaccMOTpHM CHEIYIOINIYI0 pACCMOTPEHHYIO PaHee pacpOCTPAHEHHYIO OINOKY:

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

YTO B pe3yibrare BeruucieHus maer 11264 (1024+(1024*10)) Bmecto TpeOyembix 20480. OnpeneneHue
HepeyrcIeHHs THIIA:

enum { two _k=1024 + 1024 };
WM KOHCTAaHTHI THIIA!
const int Two k=1024 + 1024;
HE BBI3BIBAET TPYAHOCTEH, CBI3aHHBIX ¢ MaKpOCOM. 1 Kpyriible CKOOKH He TPeOYIOTCSL.

[lepeuncnenne enum Ha HECKOJBKO OYKOB IMPEBOCXOJUT KOHCTAHTY: BO-TIEPBBIX, ONpeieseHHE const int B
s3pike C Ha caMOoM Jesie BBIAEISIET NMaMATh HOA THHN int M WHHIMaIM3upyeT ee. Bbl He Mokere
MOIU(UIMPOBATh 3Ty O0JACTh NMAMATH, HO MaMsITh NpH 3TOM 3aHsATa. CIeqoBaTeNbHO, ONpelesieHUE
KOHCTaHTBI B C Hemp3s IIOMECTUTH B 3arojIoBOYHOM (haiiie; BBl HYXHO OyZeT BOCIIOJIb30BaTHCS
MoM(UKATOPOM extern Kak Julsl KakoH-HHOY/b riio0anbpHOM nepeMeHHoH. (B C++ Bce 9TO HecyecTBEHHO,
TaK KaK TaM [aMsATh BBIAEIACTCS JIMIIb TOTA, KOT/A BBl ONpEAeIsieTe aJpec KOHCTAHThI MM IepefacTe ero
no cceuike. OnpeneneHuss KoHCTaHT B C++ MOryT - a Ha Jele 4acTo M JOJDKHBI - IIOMENIAaThCs B
3ar0JIOBOYHOM (aiine).

HepeqﬂcneHHe OTIIMYAaCTCA TEM, YTO IaMATh IJII HETO HHUKOrJga HE BBIACIACTCA. HO,I[O6H0 MaKpocCy, OHO
MOXXCET BBIYUCIIATHECA BO BPEMS KOMIINIALINHA. CHeHOBaTCHI:HO, IIpYU UCIIOJIB30BaAHNM BaMH IIEPCUYUCICHUA HE
MpOUCXOAUT NOTEPU MMPONU3BOAUTCILHOCTH.

Bropoii npobnemoii sBisieTcs mopya obiaacTi ro0ambHEIX UMeH. O01acTh NEHCTBHS NEPEUHCICHHS JIETKO
orpannumBaercs. Hampumep, B ciemytomeMm ¢parmente kona mnepeuucienue default i nmedicTByer sumb

BHyTpH (yHKIMH f():
void f( int 1)

{
enum { default i=1024 };

if (1)



i=default i;

B ¢parmente:

void f( int 1)

{
#define DEFAULT _I 1024

if (1)
i = DEFAULT 1I;

makpoc DEFAULT 1 BumeH BceM (YHKUMSIM, YbM OIIPEAEIEHHS CICAYIOT IIOCIE OMNPEACICHHS 3TOTO
makpoca. Ecmm DEFAULT 1 onpeznensiercss B 3aroioBoyHOM (haitie, TO OH OyneT BHIEH B HECKOJBKHX
(aiimax - gake eciM OH HEe MCIOJB3yeTcs KoJIoM B 3THX (aimax. Ta ke camasi mpobiema KacaeTcsl Takxke
KOHCTAHTEHI, OTIpe/IeICHHON Ha TTI00aTbHOM YPOBHE.

[Tepeuncnurens enum ocobeHHO Tojie3eH B C++, MOTOMY YTO OH MOXET OBITh OTpaHHYeH O0O0IaCTHIO
JICUCTBUSl KJlacCa M WHHUIMAIU3UPOBATBHCS B CaMOM OINpEICICHHM Kilacca BMECTO KOHCTPYKTOpa. OTH
BOTIPOCHI PacCCMAaTPUBAIOTCS Jajice B TOM IIaBe KHUTH, YTO MOCBsIIeHa mpaBmwiaMm C++.

HaKOHGH, MEPEUUCTINUTCIIb MOXKET OBITH KCIIOIL30BAaH B KaUY€CTBE AprymMeHTa oreparopa case u pasMepa 1npu
00bsBIeHNH MaccuBa. Hu B OﬂHOﬁ 13 YKa3aHHBIX CI/ITyaIII/Iﬁ KOHCTaHTa UCIIOJIb30BATHCA HC MOXKCT.

83. AprymeHT napameTpusMpoBaHHOro Makpoca He AOJDKEeH MNOSIBNATLCSA B
npaBoun YacTun 6onee ogHoOro pasa.

Makpoc SQUARE() maxe B cBoeM MOAM(DHIIMPOBAHHOM BHUE TPEACTABHI BBINIE CEPHhE3HYIO MPOOIeMy.
Jlano:

#define SQUARE(x) ((x)*(x))
Breipaxxenne SQUARE(++x) nBakael WHKpeMeHTHpyeT X. Ilocime dyero Makpoc B 3TOM Cilydae JaeT
HeBepHBIH pe3ynbrar. Ecmm x BHawane comepxur 2, o SQUARE(++x) Beruncnsercs xkak 3 * 4. Takoe
MOBE/ICHHE €CTh MpUMep o004HOr0 3(h(heKTa MaKpoca - CUTYalllH, KOTja Makpoc BeJleT ce0sl HEOXKUAaHHO.
SQUARE(++x) Taxke NOKa3bIBa€T MNpUMEpP CHUTyallud, B KOTOPOH MCHOIB30BAHUE MaKpoca IPOCTO
CJIMIIKOM PHCKOBAaHHO JUIs OIpPaBAaHHs CJIOXKHOCTEH cONpoBOXICHUs. Bcrpoennas ¢ynkuus C++ wimm
mabJIoH, pacIUpsSeMbI 10 BCTPOSHHOW (DYHKIWH, SIBIAIOTCS Ooiiee Jydmumu permenusmu. Jlaxe B C
MPOCTYIO (PYHKIHIO C HEYAaYHBIMHU apryMEHTaMH JIETYe CONPOBOXKIATh, YEM 3KBUBAJIICHTHBIH MaKkpoc:
double square( double x)

return x * x;

Ho Tem ne MCHCC, Y MCHS €CTb CEPbE3HOC COMHCHHC B TOM, YTO HUCIIOJIB30BAHHUC (I)yHKIII/II/I JJI CKPBITUA
MMPOCTOTO YMHOXKCHUS ABJIACTCA CTOSAINM JICJIOM.

83.1. Hukorpa He ncnonb3ynTe Makpochl AN CUMBOJSIbHbIX KOHCTaHT.
Hanpuwmep:
#define SPACE "'

HUMEET CMBICI, €CJIM TOJNBKO Bbl HAMEPCHBI UCIOIB30BaTh BMECTO MpoOena APYroil CUMBOMI (KaK eciid OBl BBI
WCTIBITHIBAIIN, HATIPUMEP, IPOTpaMMy UL 3aMEHBI CHMBOJIOB TaOYIISIIIHN).

Hwukorna He nenaire Tak:



#define SPACE 0x20

JleficTBUTETbHOE 3HAUYEHUE CHMBOJBHOW KOHCTAHTHI Uil mpobena (' ') M3MEHsSEeTCs KOMITWIATOPOM Tak,
4YTOOBI OHO COOTBETCTBOBAJIO OMNEPALMOHHON cpene, IJisl KOTOpoW Benercs: kKoMmmwsinus. (s cpensl,
noanepxusatoreit ASCII, sto 3nauenne Oynet 0x20, a nmst EBDCDIC - yxe neuro apyroe. He mymaiite,
YTO y KaKOT0-TO CUMBOJIA CBOE TIOCTOSIHHOE 3HAUCHHE.

84. Ecnun Bce anbTepHaTUBbLI OTNanu, To UCNONb3ynTe Npenpoueccop.

Mp&1 yBUIIUM B TJaBe, ocBsimenHoi C++, ato mpenporeccop C He urpaet Oonbiioi pomu B C++. XoTs ecTh
HEMHOT'O MECT, TJIe OH Bce elle KCTaTH. BOT nepBoe U3 HuX:

#ifdef DEBUG

# define D(x) x

#else

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

Bwmecro Makpoca D() moacraBisieTcst €ro apryMEHT, €CIIH BBl 3aHIMACTECh OTIIAJKOW, HHAYE OH PACIIHPICTCS
JI0 ycToi cTpoku. OH UCHIONIB3YeTCs TaK:

f0)
{

}

D( printf("3to0 oTnagounas uadopmarmsin'); )

B nannom ciydae aprymentoM D() siBisiercst nenmukoM omnepartop printf(), KOTOpEIH Mcye3aeT rmocie Toro, Kak
BbI 3aKOHUUTE OTIAIKY.

Jpyroii mOXOOHBIA BapUaHT HCIOJIB30BAHUS KCTATH, KOTJA BB JOJDKHBI MHUIMATH3HPOBATH T€ HECKOJIBKO
HEM30eXKHBIX MI00ATBHBIX MEPEMEHHBIX B 00JbINONi porpamMme. [Ipobrnema 3akirodaeTcss B CHHXPOHU3AINN
00BsBNICHNIA TIEpeMEHHBIX (B 3aroJioBOYHOM (haiiie) ¢ MX ompeneNneHusMu (B Qaile .c), Tae peasbHO
BBIJICISIETCS TAMSTh U IIEPEMEHHbIC HHUAIMANIN3UPYIOTCs. BoT 0Opasery 3aronoBodHoro ¢aiina:

#ifdef ALLOC

# define I(x) X

# define EXPORTED /* nycmo */

#else

#  define I(x) /* nycmo */

# define EXPORTED extern

#endif

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

EXPORTED some object glob y I( ("xoucTpykTOp", "apryments") );

B omnpenenenHoM MecTe cBoel mporpaMmbl (s OOBIYHO Jenaro 3To B (aine ¢ umeHeMm globals.cpp) B
MOMEII[AeTe CIEAYIOLINE CTPOKH:

#define ALLOC
#include "globals.h"

[lanee Be3ze BBHI MPOCTO BKIIOYaeTe 3TOT (ain 0e3 mpensapurenbHoit qupektussl #define ALLOC. Korapa
BBl KoMnuupyere globals.cpp, nupextusa #define ALLOC BBI3bIBaeT ClIEAYIONIYIO OJICTAaHOBKY:

/* myeto */ int glob x[10] ={1,2,3,4} ;

/* mycTo */  some object glob y ("xoHCTpyKTOD", "aprymenTs") );

OrcyrctBue #define ALLOC Be3ie IpUBOAMT K CIIEIYIONIEH TIOJCTAaHOBKE:



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

[TocmeqauM mpuUMEpOM HCIONB30BaHUs Tpemnporeccopa Oyaer makpoc ASSERT(), KOTOpbIi BBIBOAWT
coobmienre 00 ommOKe M 3aBepIraeT MPOrpaMMy, JIMIIb €CIH BBl OCYIISCTBISETE OTIAAKY (AMPEKTHUBOM
#define ompenenena koncrantra DEBUG) um aprymentr ASSERT() mmeer 3mauenue "moxs". OH ouyeHBb
yI00CH I TECTHPOBAHMSA, HANpUMeEp, apTyMEHTOB TuIa ykaszareneidl co 3HaueHmemM NULL. Bapuant
ASSERT(), ucmonb3yeMEblii B BHIIE:

f( char *p)
{

}

ASSERT( p, "f() : Heoxxunannsrit aprymenr NULL." );

OTIpeIeIIIeTCs CIEeIYIOIUM 00pa3oM:

t#ifdef DEBUG
#define ASSERT(ycmoBue, cooOrienue)
if ( !(ycrmoBme) )\
{\
fprintf(stderr, "ASSERT(" #ycnosue ") HE BBITIOJIHEHO "\
"[@aitn " FILE ", Ctpoka %d]:\n\t%s\n",\
_ LINE , (cooGmenue) );\
exit( -1 );\
A
else
#else
#  define ASSERT(c,m) /* mycro */
#endif

B Brimeykazanaom mnpumepe ASSERT() BBIBOAHMT CIEAYIONIYIO CTPOKY MPU OTPHIIATEIHHOM PE3yJIbTaTe
TIPOBEPKH:

ASSERT(p) HE BBIIIOJIHEHO [®aiin whatever.cpp, Ctpoka 123]:
f() : Heoxxunannsrit aprymentT NULL.

W 3aTeM BBIXOJWT B BBI3BIBAIONIYIO TporpamMMmy. OH ToydaeT Tekymiee mMs (aiiia U HOMEp CTPOKH OT
Ipenpolieccopa, ucnoan3ys npenonpeaencHusle Makpocsl  FILE  u  LINE . Vcnosue, BeI3bIBaroniee
OTPHUIATENLHBIA PE3yIbTaT, BBIBOAUTCS MOCPEACTBOM oreparopa noiydeHust ctpoku ANSI C (cumBon #),
KOTOPBI (haKTHUECKH OKpY)KaeT PACUIMPCHHBIM apryMEHT KaBBIYKAMHU IIOCIIE BBIIOJHEHHS ITOJCTAHOBKU
aprymenTta. Ctpoka #ycioBue pacmmpsieTcss o "p" B HacTOsIIeM MpuMepe). 3aTeM BCTyMaeT B JICHCTBHE
oObryHast KOHKaTeHamuss cTpok C g CcOMAHUS BMECTE€ pasHBIX CTPOK, CO3/aBas eAWHBIN

oT(opMaTHPOBaHHBIN aprymMenT s fprintf().

BBl 10IKHBI HCTIIOJIB30BATH 3/1€Ch MTPENPOLIECCOp, IOTOMY YTO BaM HY)KHO BBIBECTH Ha KOHCOJIb UMs (aiina n
HOMEp CTPOKH, JUIsl KOTOPBIX BBINOJIHEHa IpoBepka. BerpoenHas GpyHkuust C++ MOXKET BBIBECTH JIMIIB UM
TOrO (haiina c HOMEPOM CTPOKH, B KOTOPOM OIIpeieeHa BCTPOSHHAs (DyHKIIHS.

Bcee xommusitopsl, nmoanepxkusatomue crangaptT ANSI C, JODKHBI peau30BBIBATh Makpoc assert(expr) B
3aroIoBOYHOM (aiine assert.h, Ho Makpoc ANSI C He MOXKET BBIBOJUTH 3aKa3aHHOE COOOIIEeHHE 00 OmunoOKe.
Maxkpoc ANSI C assert() neficTByer, eciu He onpeneneHa koncranta NDEBUG (BapuaHT 110 yMOJTYaHHIO).



I'n1aBa

IIpaBuaa, orHocsauecs K A3bIKy C

B »stoit rnmaBe paccmarpuBarorcs cnenuuansie Lt C mpaBmia IporpaMMHpPOBAHHS, HE BCTPEYaBIINECS B
MPEOBIAYIINX pa3Ienax.



85. NopaBnanTte gemoHoB 3anyTaHHOCcTU (YacTb 2).

I[eMOHI)I 3allyTaHHOCTU ocobenno omacusl B C. Ka)KeTCH, YTO JTOT SA3LIK caM co0oit oompsACT BI)I60p
HCCCTCCTBCHHO YCJIOKHCHHBIX peHICHI/Iﬁ JUI TIPOCTBIX 3aaad. HOCJ’IC,HyIOHII/Ie IMpaBuja MOCBALIAIOTCA ITOH

npobiieme.

85.1. YcTpaHauTte 6ecnopsanok.

SI3pik C npeaoCTaBJIsACT Oorarelit Ha6op OIICPaTOpPOB U, KAK CJICACTBUC, NpEAJIaractT MHOKECTBO CIoco0oB
HUYEro HC ACJIaTh, UYTO U WIIHOCTPUPYCTCA NpUMEpaM 13 TaGHI/IIII)I 2.

Taoéauna 2. Kax uuuero ue genats B C.

Il.10x0

Xopomo

KomMenTapuu

type *end = array;
end += len-1;

type *end
= array+(len-1)

Huuyuanuzupyiime npu 00va61enuu.

while (*p++ 1= "0")

while ( *p++)

while (gets(buf) !=NULL)

while ( gets() )

if (p!=NULL)

if (p)

if (p=— NULL)

if ('p)

if (ycioBue = 0)

if ( ycrmoBwme )

if (ycioBue == 0)

if ( !ycioBue )

1=0 nuyezo ne deraem 6 svipasicenuu
OMHOWEeHUs

if( ycnosue )
return TRUE;
else
return FALSE;

return yCioBHE,

(unu return yciosue != 0). Eciu ono ne
ObLIO BEPHBLIM, MO 6bl He CcModiceme
svinoanums return TRUE.

return yciosue?0:1;
return yciosue?1:0;

return !ycnoswue;
return yciosue!=0;

Hcnonvsyiime COoOmeemcmeayowuil
onepamop.  Onepamopbl  OMHOULEHUSA
muna ! u |= eulnoansiom no onpeodenreHuro
cpasnenue ¢ 1 uau 0.

++x; He moouguyupytime 3nauenue, eciu 6am
f(x); f(x-1); nocie  9mo20  He  HYICHO €20
--X; UCHOIb308aMb 6osee 00HO20 pasa.

return ++x; return x+1; Cmompume npedvidyujee npaguo.

int X; f(x); Ilepemennas x u max umeem mun int.

f( (int)x );

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

printf("Bce B mopsake");

Ionpocmy onyckaiime 6036pawjaemblil
IMUN, eCliu OH 6aM He HYJICEH.

if x>y
else if (x <y)
else if (x ==y)

if (x>y)
else if (x<y)
else

Ecnu nepeoe 3nauenue ne Oonvuie u He
MeHblUle 6MmOopo2o, MO OHU  OOJICHBL
OblMb pasHbi.

*(pti)

plil;

Omo no cymu eouncmeenHoe uckuoueHue
U3 NPUBOOUMO20 HUdICe 8 OAHHOU 2naee
npasuia 0o UCnOIL306anHUU yKasamerell.
Ilpu peanusayuu OelicmeumenvbHo
cayyanHoeo  0ocmyna K - 9leMeHmam
maccuea 3anucb co cKobkamu jecye
yumaemcs, Yem 8aApuaHm ¢ yKazamesnem,
8 pasHoli cmenenu HeddexmusHsili npu
cayyanHom oocmyne.

Pa3 MBI yXe 3aroBOpHIM O HUYETOHENECNAHBH, TO MMelTe B BUAy, yTOo C C yIOBONBCTBHEM JOITyCKAET
BBIpXKEHUsI, KOTOpble HUYEro He naeiaroT. Hampumep, ciieayromuil onepaTop, NOKa3blBaeMbli MOJHOCTHIO,
COBEpIIICHHO 3aKOHEH M Ja)KC¢ HE BHI3OBET MPEIYIPEKIAIOIIETO COOOIICHHUS KOMITHIITOPA!

a+tb;




KoneuHo, ecity BBl XOTEIH 3alHCATh:
at+=b;
TO BBI, JOJDKHO OBITH, TIOTIATH B Oemy.

85.2. U3beranTe GUTOBLIX MacokK; UCNONb3ynuTe 6UTOBLIE NONS.

MHorme nporpaMMHCTBI, B OCOOCHHOCTH T€, KTO HA4YMHAI KHM3Hb C SI3BIKOM accemOjepa, MPHUBBIKIN
MOJIb30BATHCSI OMTOBBIMH MAacKaMH, a HE OWTOBBIMH IOJISIMH. MHE IOBEIOCh BHAETH MHOTO IPOTPaMM,
MOTOOHBIX CIICTYIOTIEH:

struct fred

{
int status;
/...

}s

#define CONDITION_ A 0x01
#define CONDITION B 0x02
#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

DT0 03HaYaeT HEOOXOAUMOCTh B JIOTIOJIHCHHE K TIOJNIO U3 CTPYKTYPHI JAHHBIX CONMPOBOXKIATH 17 MakpoCOB,
KOTOPBIC K TOMY K€ OYAyT, BEpPOSATHO, CIPATAHBI TJC-TO B 3aroJIOBOYHOM (aiiie, a HE B TOM, Tlic OHHU
ucnone3ytorca. Curyarus eme OoJjiee yXYALIUTCS, €CIIM BBl HE BKIIOYHTE TH MAaKpOCHl W OpraHH3yeTe
MIPOBEPKH IPsAMO B iporpamMme. Uto-HuOy s THna:

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

0 MEHBIICH Mepe ¢ TpyaoM unuTaercs. Eie Xyske HeuTo, MOXOOHOE CICYIOIEMY:

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

Jlydiiee pelieHHe HCIONB3YyeT OUTOBBIC IOJS; OHM HE TPEOYIOT JOMOJIHHUTENBHOTO MecTa M 3aBEIOMO
3¢ dexTHBHO peanu3yroTcs Ha OoNMbITMHCTBe MamuH. (HekoTophie OaM YyTBEPIKAAIOT, YTO BTOPOH mpuMep
Jydiie, 4eM OMTOBOE IM0Jie, HOTOMY YTO 371eCh HET HESBHOIO CIBHIA, HO MHOTHE MAIMHbI NOAJCPKUBAIOT
KOMaH/ly POBEpKH OHTa, KOTOpasl yCTpaHIET KaKyr-1n0o MoTpeOHOCTh B CJBUIE, KOTOPBIH B Cily4ae CBOETO



WCITIOJIb30BaHMs BBHI3BIBACT OUYCHb HE3HAYMTENBHBIC HAKIAJHBIC pacxonsl. HeoOXoAMMOCTh B yCTpaHCHHU
HCHY>KHOW IyTaHUIIBI OOBIYHO MEPEBEIINBACT MOTOOHBIC COOOPaXKECHUS O CHIKCHUH 3 (DEKTUBHOCTH).

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

struct fred

{
unsigned in_condition_a: 1;
unsigned in_condition b : 1;
unsigned in_condition _c : 1;
unsigned possibilities : 2;

15

Bam Temeps BOOOINE HE HYKHBI MaKpOCHI, IIOTOMY YTO KOJ, MOMOOHBIA CICAYIOIIEMY, IPEBOCXOIHO
YyHUTaETCs 0€3 HUX:

struct fred flintstone;

flintstone.in_condition_a = 1;

if ( flintstone.in_condition_a )
/...

flintstone.possibilities = possibility b;

if ( flintstone.possibilities == possibility a )
/...

EMUHCTBEHHBIM OYEBHHBIM HCKIFOUEHHEM W3 3TOTO MpaBHJA SBISETCS B3aMMOJCUCTBUE C apXUTEKTYypaMu
CO CTpPaHMYHOM opraHu3alyeil naMsT; OUTOBBIC TIOJIST HE TAPAHTHPYIOT KAKOTO-TO YIIOPSIIOYMBAHHS B THIIE
int, U3 KOTOPOTO BBIACIISIOTCS OUTHI.

85.3. He ucnonb3ynte chnaroB 3aBepLUEHUS.

®mar 3aBepmenus tamna "rotoB" easa au HyxeH B C wim C++. Ero ucmnonp3oBanue mpocTo 100aBIsSeT OHY
JIMIIHIOIO TIEpEeMEHHYIO0 B npoueaypy. He nemaiire tak:

BOOL roros = FALSE;

while ( !roToB )

{
if ( HexoTopoe_ycmorue() )
rotos = 1;

[Toctymaiite ciemyromum oOpa3om:

while (1)
{
if ( HexoTopoe ycmoswue() )
break;

Muorne TpOrpaMMHCTBI NPUBBIKIM  HCIOJIB30BaTh  (IarM  3aBEepIUCHUS, KOTZAa OHU  YYMIHNCh
NPOTPaMMHpPOBAHUIO, B OCHOBHOM IIOTOMY, YTO S3BIKM IIpOrpaMMHUpoBaHuMs Tuna Ilackans He
MOJ/IEP )KUBAOT OoraThlii HAOOP YIPABISIONIMX ONEPaTOpOB, NMetomuiics B C.

EMUHCTBEHHBIM HCKIIOUYEHHEM W3 3TOTO IMpaBWiia SIBJISETCS BBIXOJ M3 BIIOKCHHBIX HUKIOB B C++, rme
OrepaTop goto MOXKET MPUBECTH K MPOIYCKY MPOrpaMMON BbI30BA KOHCTPYKTOpa HJIM ACCTPYKTOpa. JTta
nmpoOyieMa ObliTa pacCMOTpeHa B mpaBmiie 54.



85.4. PaccunTtbiBanTe, YTO Ball yntaTtenb 3Haet C.
He nenatiTe yero-To moio0HOTO 3TOMY:
#define SHIFT LEFT(x, bits)  ((x) << (bits))
ITporpammuctsl Ha C 3HAIOT, 4TO << 03HA4aeT "CABUT BIEBO". AHAJIOTMYHO, HE A€TalTe TAKUX BEILEeH:

X++; /] unkpemenmupogams x

[TpoGriiema B TOM, 4TO KOMMEHTAapHH, MOJOOHBIE BBINICYKa3aHHOMY, YaCTO BCTPEYAIOTCS B ydeOHHKaX IO
SI3BIKY TPOrpaMMHUpOBaHus, K00 nX unTarenb He3HakoM ¢ C. [ToaToMy BbI HE JOJDKHBI JIeNIaTh BBIBOJ, YTO
pa3 Bbl BUIUTE MX B TAKOM y4EOHHKE, TO 3TO SIBJISIETCS XOPOILEH MOBCEMECTHON MPAaKTUKOM.

85.5. He penanTte Bua, uyto C nogaepxmBaeTt byneBbin TUN (#define TRUE).
Hmxecnenyromee MOXET cKopee BBI3BaTh Oey, UeM HeET:

#define TRUE 1
#define FALSE 0

JIro0as ornmuHas ot HYyJIs1 BCJIMYWHA B C o3Hagaer HUCTUHY, TIO3TOMY B CJICAYIOLICM (l)parMeHTe f() MOXKECT
BCPHYTH COBCPHICHHO 3aKOHHOC 3HA4YCHUC "I/ICTI/IHa", KOTOpOE€ HC COBIIAJIO C 1, n OpoOBCpKa JacT
OTpI/IIIaTeJ'IBHHﬁ pe3yiibTaT:

if(f) ==TRUE) // Bwi306 ne vinonnsemcs, eciu f() sozepawjaem 3navenue "ucmuua”,
/I omauunoe om 1.

...

Cremyromuii BApHaHT HAICIKCH, HO JOBOJILHO HEYI0OCH. S HEe TyMaro, 9TO MOXKHO PEKOMEHIOBATh YTO-IHO0
13 MMOI00HOM MPAKTHUKHU:

#define FALSE 0
if( f() != FALSE )
/...

B neficTBUTENBHOCTH 31€Ch MPOSBIACTCS HACTOAMIAs TpoOiieMa, CBA3aHHAs C HEMOHUMAaHUEM Pa3IdYHi
Mexnay si3eikoM C u [Nackamem. C, B orimune ot [lackans, He MOAICPKUBACT BCTPOCHHBIA OYIIEBBIN TUI, U
mojiaraTb 00paTHOE 03HAYaeT MPOCTO HABJICYh HA CE0S HEMPUATHOCTH.

YacTto HEOOXOAMMOCTh B SIBHOM CpaBHCHUM Ha HCTHUHY MWK JIOXKXb MOXHO YCTPpaHUTh IHPU ITOMOIIH
TNICPEUMCHOBAHNA

if( s1_comnmuBeIii(p) )
3HAYUTENBHO JIy4Ille, YeM:

if( commuBerii(p) != FALSE )
Tax xak ompenenenus TRUE u FALSE copstansl B MakpocaX, TO XOpOLIMH CONpPOBOXAAIOMIMIA
MIPOTPAMMHUCT HE MOXET JeNIaTh KaKUX-JTH00 MPEeAIoI0KEeHNH 0 X NeHCTBUTENBHBIX 3HaUeHNAX. Hanpumep,
FALSE moxet 6b1Th -1, 2 TRUE - 0. U cnencrBenHo, ecnu GyHKIHs Bo3BpaimiaeTr B siBHOM Buae TRUE numu
FALSE, TO Ham mpuiiexHbIH COMPOBOXIAIONINN MPOTPAMMHUCT JTOJDKEH OyJEeT MOTPATUTh HECKOJBKO JTHEH,
YTOOBI YOCIOUTHCS, YTO IPH MPOBEPKE BO3BPAIAEMOT0 3HAYCHHUS IS KaXKIOTO BBI30BA MCIIONB3YETCS SBHAS
nmpoBepka Ha paBeHcTBO TRUE wim FALSE (cpaBHuTE A7 IpuMepa ¢ MPOCTHIM JIOTHIECKUM OTPHUIIAHHEM !
nepen Bbi3oBoM). Crenyromuid parMeHT:

if( s_cepauThIi() ) ;

0ollee HE MOXKET YAOBJICTBOPATH, TAK KAK KOMIWJIATOP OXUAACT, YTO JIOKDb o6o3nauaercs 0.



n HaIoCJICIo0K - HMEHTE B BUAY, YTO CJ'ICHyIOHII/Iﬁ BapUaHT HC 6yﬂ€T paGOTaTLZ

#define FALSE 0
#define TRUE !FALSE

Omnepanus !, Togo0HO BCEM OIepaTopaM OTHOIIEHHH, Mpeodpa3yeT onepana B 1, ecim OH UMeeT 3HaueHHe
"uctrHa" (OTIMYEH OT HyJs), 1 0, eciim Hao0opoT. [Ipeapaymii BApHaHT UACHTUYCH CIIEIYIOIMEMY:

#define FALSE 0
#define TRUE 1

Bot Gosree Ha/ie)KHBIH, HO HENETIBIA BApHAHT:

#define IS TRUE(x) ((x)==0)
#define IS_FALSE(x) ((x) !=0)

86. Ina 6utoBoro nons pasmepom 1 6UT fomkeH ObITb onpedeneH TUM
unsigned.

IMocne Toro, kak ANSI C mo3BomuI Ha3HAYATh OMTOBOMY TIOJIO 3HAKOBBIM THII, MHE JOBOJAWIOCH BHUACTH
KOJI, TIOTOOHBII:

struct fred

{

inti:1;
f
a_fred;

Bo3moxubiMu 3HaueHusIMU siBisitoTes 0 u -1. Oneparop tuna:

#define TRUE 1

/...

if( a_fred.i==TRUE )
/...

He Oyzner paboTath, moToMmy urto moje a_fred.i moxker nmeTs 3Hauenue 0 wim -1, HO OHO HHUKOTAA HEe OyAeT
paBHATECS 1. CnemoBaTenbHO, onieparop if Bceraa He BBITOTHACTCS.

87. YkazaTtenu AOMKHbI yKa3biBaTb Ha agpec, 6onbwmn, 4em 6a3oBbIN AnNs
MaccuBa.

D10 npaBwio noaTrBepxaeHo crangaproM ANSI C, HO MHOTHE MPOTPaMMHUCTHI, TOXO0XKE, HE MOJ03PEBAIOT O
TOM CHOCO0€, KOTOPBIM S3BIK A0DKeH paboTath. ANSI C roBopHT, 4TO yKa3aTelb MOXET IMEePEXOJHUTh Ha
STYCHKY, CICAYIONIYIO MTOCIC OKOHYAHUS MAacCHBa, HO OH HE MOXCET MMETh BEIMYUHY MCHBIIEC, YeM 0a30BBIN
azpec MaccuBa. Hapyrierne 3Toro mpaBuiia MOXKET MPEPBATh MPOrPaMMy, KOTOPYIO TBITAIOTCS BBITTOTHUTD,
HampuMep, B CETMEHTHON MOJIeNH TTaMsATH rpoiieccopoB 80x86. Cremyromuii ko He OyeT padoTaTh:

int array[ SIZE J;
int *p = array + SIZE;  // 30ecw 6ce 6 nopsoke; gvl mosiceme dsuecamuvcs darvuse.

while ( --p >= array ) /I Dmo ne pabomaem - 603Mm02iceH GECKOHEUHBII YUK,
/...

[TpoGriema cocTOUT B TOM, YTO IIPH CETMEHTHON apXUTEKTYPE €CTh BO3MOXKHOCTH TOTO, YTO MAacCHB ITOMAAET
Ha HayaJll0 CErMEHTa W NOJy4uT wucnomHutenpHBIH ampec 0x0000. (B apxutektype 8086 310 Oyzmer
CMEIIeHNEM - YacThlo ajpeca Jioboro Oaiita, cocTosmiero W3 aapeca cerMeHTa M cMelneHus). Ecim p
ycraHoBleH Ha Hawaio maccuBa (0x0000), To onepanust --p BEI3BIBaeT ero nepemenienne Ha aapec Oxfffe
(ecin y Tuma int pasmep 2 Oaifta), KOTOPBIH cUUTaeTCS OONBIIAM, YeM p. JIpyrumMu cloBamu, TPEIbI Ty
KT HUKOT/Ia He 3aKOHYHUTCS. VIcIpaBbTe 3Ty CHTYaIUIO CICIYIOIINM 00pa3oM:



while ( --p >= array )

{
/"

if (p==array)
break;

BEI MOKeTe BBIMTH U3 MOJIOKCHHS TaK:

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

{
/..

} while ( p-- > array );

HO 1M03a00ThTeCh, 4TOOBI P OBUT BHYTPM MacCHBa Iiepea HavajloM mukia. (Yka3arenb JOJDKEH OBITh
MHUIMATU3UpoBaH 3HadeHneM p+(SIZE-1), a ue p+SIZE).

88. Ucnonb3ynTte ykasaTenu BMeCTO MHAEKCOB MaccuBa.

Boo0ie, MHKPEeMEHTUPOBaHHE yKas3aresisi - JYYLIMA CHOCO0 MNepeMelleHHs 10 MacCHUBY, 4YeM HHACKC
MaccuBa. Hampumep, mpocToi UK, MOAO0HBIN CIIeAYIONIeMY, CTpaTHoO Hed(pPeKTHBEH:

struct thing

int field;
int another_field;
int another_field;

}s

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

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

Bripaxxenue array[row][col] TpeOyeT nByX yMHOXEHHH U OJHOTO CIIOXKEHHS BO BpeMs BBINIOJIHEHMS. BoT uTo
MPOHCXOJUT Ha CAaMOM JeJIe:

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

Kaxmas ctpykrypa umeeT pasmep 12 0aiiToB, 1 12 He SBISETCS CTENEHBIO 2, TO3TOMY BMECTO YMHOXKCHHSI
HEJb3s UCTIONB30BaTh 0oJiee 3P EKTUBHBINA CIBUT.

BbI MOKeTe c/ieniaTh TO )Ke caMoe MOCPEICTBOM YKa3aTeleH CIeAyonM 00pa3om:

thing *p = (thing *)array;

int n_cells = nrows * ncols;

while ( --n_cells >= 0)
(pt++)->field = 0;

IIpn 3TOM 3mECH BOOOIIE HET YMHOXKEHHS BO BpeMs BbIMONHEHMs. OnepaTop MHKPEMEHTHPOBAaHUS P++
npocto npudasisier 12 x P.

C npyro#l CTOPOHBI, yKa3aTeNlb JIydIle TOJNBKO TOTJa, KOTJa BB MOXETE €ro MHKPEMEHTHPOBAaTh, TO €CTh
KOTJa BBl OOpamaeTech K IOCIEIOBAaTENBHBIM 3J€MEHTaM. Eciym BaM HyXEH IO HACTOSIIEMY CIyJalHBIN
JIOCTYII B MAacCHB, TO 3aIlUCh C KBAIPAaTHBIMU CKOOKaMH HAMHOTO MPOIIE YUTACTCS W PAa3HUIBI B CKOPOCTH
BBITIOJTHEHHUS HET.



AHAJIOTUYHO, €CITH BHYTPEHHSIS YacTh UK B IPHUHIHIIE HEI(DPEKTUBHA - CKAKEM, HATIPUMED, MBI CAETaln
crestyroniee:

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

n f() TpeOyer I BBHIMOJNHEHWS JBE CEKYHIBl - TOTJ@ OTHOCHTENbHBIH BBIMIPHIII OT HCIOJIb30BaHUS
yKazarenei OyJeT CyIIEeCTBEHHO NepeBelIeH HAKIaJIHBIMH PacXoJaMH Ha BBI30B (DYHKLHUH, W, €CTECTBEHHO,
BBl MOYKETE YTBEPIKAaTh, UYTO KBaJpaTHbIE CKOOKH jierde ynrarorcsi. Koneuno, ecnu () siBisieTcst BCTpOCHHOM
¢ynkmmeit C++, To HaKIaAHBIE PACXOIbl HA BHI30B (PYHKIMHM MOTYT OBITh MHHHUMAJBHBIMH M €CTh CMBICI
UCIIONIb30BaTh yKa3arelb, MOJTOMY BBl MOJXKETE BO3pa3HWTh, YTO BapUaHT C YyKasaTeleM Jiydmie, noo
HaKJIaJHbIE PACXOBI TSKEIIO ONPEAEIHTb.

Hakomnern, BepHO, 9TO ONTHMHU3ATOP YaCTO MOXKET IpeoOpa3oBaTh BapHMaHT LUKJIA ¢ WHAEKCAaMH MacCHBa B
BapHaHT C yKa3aTeJsIMHU, HO i AyMaro, YTO 3TO IUIOXOW CTHIIb - MucaTh Hed()(EeKTUBHEBIN KOA B HAISKIC Ha
TO, YTO ONTHMH3ATOP OYHCTHT €ro IOCJIe Bac. YKa3zaTeld TaK )K€ XOPOIIO YHUTaeMbl, KaK W HHICKCHI
MAaCCHBOB, JUI TOTO, KTO 3HAET S3BIK ITPOTPAMMHPOBAHHSL.

89. N36eranTe goto, 3a NCKNOYEHUEM...

IIpaBmia B 3TOM pasmene mpuMeHsiTe TONpKO K mporpamMmaMm Ha C. Omeparop goto He DODKEH HHUKOTIa
MCTIONB30BaThcs B C++ MO MpHYMHAM, PACCMOTPEHHBIM B IIpaBUie 54 - CyIIECTBYET BEPOSTHOCTH TOTO, YTO
KOHCTPYKTOPHI M IECTPYKTOPHI OyIeT HEBO3MOXKHO BEI3BATh.

BooOmie BbI 10IDKHBI M30eraTh orepaTopa goto HE IMOTOMY, YTO gOoto - YHACJIEAOBaHHBIN MOPOK, a MOTOMY
YTO CYLIECTBYIOT Jydline pemenus. 53k C , HarpuMep, JaeT BaM Maccy OTIMYAIOMINXCS OT goto Croco00B
BBIXOJIa U3 LUKIIOB.

OnepaTop gOtO MOXKCT TaKKC YXyAlUlaTb YHUTACMOCTDb. Sl Ha camom JACJI€ BUACIT KO, HOﬂO6HLII7[
HWKCCIICAYIOLICMY, U YTOOBI pa3o6paTLca, KaK OH pa60TaeT, HOTpe6OBaJ'[OCI> ojyaca:

while (1)
{
while ( ycnoswue )
...
while ( npyroe_yciosue )
{
MeTKal:
...
goto MeTKa2;
§
...
H
if ( TpeThe_ycmoBue )
{
...
if ( pyroe ycnoBue )
goto meTkal;
else
{
MeTKa2:
...
§
H



Ho camoe mHTEpecHOe, 4TO mocie TOro, Kak s pa3odpajcs ¢ 9THM, CTalO JIETKO HepernucaTh ero, NCKIII0UYNB
Mepexonl goto.

ITpobnema unTaeMOCTH BCE YK€ COXpaHIeTCs, JaKe eClI goto B SIBHOM BHE OTCyTcTBYeT. Omepartop switch,
HarpuMep, HESIBHO BBIMOJHIET goto Uil mepexoja K omepaTtopy case. llocienyrouiuii mpuMep BIOJHE

3aKOHCH C TOYKHU 3PCHUA C, HO 5 He cTay Obl €ro BaM PEKOMCHIOBATE:

switch( HexkoTOpoe ycrmoBwue )

{case A: if ( HeKoTOpOE Jpyroe ycioBHE )
/...
else
{
case b: /...
H
H

OmnepaTop goto moJie3eH B HEKOTOPHIX CiIydasx. Bot aBa u3 HUX:

*  MHOXECTBO MEpPEX0/I0B goto K €IMHCTBEHHONW METKE, CTOSIIEH Iepe] onepaTopoM return, JIydile, YeM
MHO3KECTBO OIepaTopoB return. Takyro mpoueaypy Jierde OTJIaxHBaTh, TaK Kak JUIs MepexBaTa BHIXOAa U3
Hee BBl MOXKETE YCTaHOBUTb €JUHCTBEHHYIO TOUKY MpepbiBaHus. MMelTe B BHIYy, 4TO OO OJDKEH
MPE/IIIECTBOBATh OMEPaTOPY; OH HE MOXKET CTOATh Nepel 3aKphIBaroIei (GurypHoili ckobkoi. [Ipu
HEOOXOIUMOCTH MOJB3YHTECh CICAYIOIIUM IPHEMOM:

/...
exit:
return ;

* Tlepexozp! goto BHHU3 1O MpOTrpaMMme, 0OECIIeUNBAIONINE BBIXOA U3 CHCTEMBbI BIOXKEHHBIX IIMKIIOB, JIy4IIIE,
yeM (uiar 3aBepIlCHUs TUMA "TOTOB", KOTOPBIA JOJDKEH MPOBEPATHCS B KaXKIOM OIEpaTope yIpaBICHUS
koM. Ecim xaxneiit u3 oneparopoB while B cienytomem npumepe BemoiaHuTb no 100 pas, To ¢aar
"rotoB" HyxHO poBepuTh 1000000 pa3, XOTst OH yCTAaHOBJIEH BCETO JIMIIb Ha CIIydail OIIHOKH:

int roros = 0;
int ycioBuel, ycmoBue2, ycioBue3;
...

while ( IrotoB && ycnosuel )

{

while ( !roroB && ycnosue?2 )

{

while ( IroroB && ycnosue3 )

{
if ( HeuTO yKacHOE )
roToB = 1;

HWckrounTe MIIDIMOHBI HEHYKHBIX IIPOBEPOK MPU TIOMOIITH ZOto CIEAYIOMNM 00pa3oM:

while ( ycnoBuel )

{

while ( ycnosue?2 )

{

while ( ycnosme3 )



if ( HeuTO yKacHoe )
goto BBIXOZ;

H
H
H
BBIXOJ:
/...

ITpoBepka B omeparope yHpaBleHHUS IUKIOM - €IMHCTBEHHOE MeCTO, rie d((EKTUBHOCTH JIEHCTBUTEIHHO
SBISIETCS BaKHBIM OOCTOSTENIHCTBOM, IOTOMY YTO KOZ BBIMNOJIHSETCS MHOTOKPAaTHO. DTO OCOOCHHO BEpHO
JUIL BHYTPEHHHX OIEpaTopoB YIPaBJICHUS BIOXKEHHBIX IMKIOB. [IpoBepka ¢ara 3aBepiieHuss BO
BHYTPEHHEM IIMKJIE MOXKET CYIIECTBEHHO 3aMe/UINTh BBINIOJIHEHHUE, U €€ JIy4lle H30eraTs.



I'naBa

8

IIpaBuia nporpammupoBanust Ha C++

Ora TaBa KHHUTH COICPKHUT ITpaBMia, YHUKANbHBIC A mporpammupoBanus Ha C++. Kak mHO#M OpLTO
ckazaHo Bo "Bmeaenmn", 3Ta KHUTA He sBIsETCS ydeOHMKOM 1o C++, Tak 4TO CIEAyIOIIHe TpaBHiIa
MIPEIIONaraT, YTO BBl IO KpaifHe# Mepe 3HAKOMBI C CHHTAKCHCOM 3TOTO si3bIKa. S He Oyay TpaTuTh CloBa
MIOITyCTY, OIMCHIBAs, Kak paboraer C++. VIMeeTcs MHOXKECTBO XOPOIINX KHUT, KOTOPHIE MO3HAKOMST Bac C
C++, Brimogas 1 Moo coocTBeHHYI0 "C+C++". BBI JOIDKHBI TaKKe 03HAKOMHUTHCS C TIPUHITUIIAMY 0ObEKTHO-
OPHEHTHPOBAHHOTO NPOEKTHpOBaHMA. S| pekomeHaylo 2-e¢ m3manue KHUrd I'pagm bywa "Object-Oriented
Analysis and Design with Applications" (Redwood City: Benjamin Cummings, 1994)."

Tak e, Kak U B KHUTEC B II€JIOM, IIpaBHjIa BHA4YajIe aJpecyroTcsi K OOIIUM BOIIpOCaM, NEPEeXos 3aTeM K
YaCTHOCTSIM.

" Uwmeercs NIEePEeBOJ Ha PYCCKUI SA3bIK MOA pefakiueil A. ApraMonIKkiHa 1-ro U31aHus ATON KHUTH
"OOBEKTHO-OPUEHTUPOBAHHOE NPOEKTHPOBaHKE ¢ IpuMepamu pumenenus" (M.: Konkopn, 1992). B
oTIM4ue OT 1-T0, M3I0KEHUE BO 2-M W3AaHUU IIOCTPOSHO aBTOPOM IIETTMKOM C UCIIONIb30BaHUEM s3bIKa CH++.
- Ilpum.nepes.



MnaBa 8.A(A). Bonpochbl npoeKTupoBaHUA U peannsauum

90. He cmewwmBanTe 06 bLEKTHO-OPUEHTUPOBaAHHOE U "CTPYKTYypHOe"
NpoeKTUpoBaHue.

90.1. Ecnun npoeKT He opueTMpoBaH Ha 06bLEeKTbI, TO ucnonb3aymnrte C.

[To3BosibTe MHE Ha4aTh, CKa3aB, 4TO HET aOCONIOTHO HHUYEro JYPHOIO B XOPOILIO BBIMOJHEHHOM
CTPYKTYPHOM IMPOEKTUpOBaHHU. Kak TO Tak MOJYYUIIOCH, YTO s MPEAIOYUTAI0 00hEKTHO-OPUSHTHPOBAHHBII
(00) mogxom, 160 MHE KaxkeTcs, uTo st MbIci0 OO crocobom, HO ObIIO ObI caMOHaAETHHBIM Ha3BaTh OO
npoektupoBanne "mydmmMm". S Bepro, yto OO TOIXOJ MaeT BaM Jierde COMPOBOXKIAEMBIA KOJ, €CIIH
nporpamma OoJbiias. Beiroja MeHee siBHA B ciIydae MPOrpaMM MEHBIIEro pa3Mepa, HOTOMY YTO 00beKTHas
OpHEHTAIVsI OOBITHO JO0ABISIET CIOXKHOCTh Ha ypoBHE npuioxkeHus. ([maBHas Beiroma OO 3akimoyaeTcs B
JIYYIIIEM COTIPOBOXKICHUU 32 CUET aOCTPaKIUK JAHHBIX, & HE COKPAIICHHS CII0KHOCTH).

C++ 0coOCHHO HE BBIHOCHUT HEOPEKHOTO MPOCKTHPOBaHMS. MOW OMBIT TOBOPHT, YTO mporpammbl Ha C++,
KOTOPBIC HE MPHUICPKUBAOTCA 00BEKTHO-OPUCHTUPOBAHHOTO MOAX0a, TOYTH HECOMPOBOKIAEMBI, COCAMHSAS
BCC XY/IINE CBOICTBAa CTPYKTYPHOTO M OOBEKTHO-OPHUCHTHPOBAHHOTO NMPOCKTOB M HE JaBas KaKUX-JIMOO
BBITOJT KaK OT TOTO, TaK u OT apyroro. Co MHO¥ HE MPOXOIUT TaKOW apryMEHT, YTO MOKHO HCIOJIb30BaTh
C++ xak "ymyumennsrit" C. g Toro, 9ToOBI 3TO OBLIO MPaBAOH, TOT S3BIK CIUIIIKOM CIIOKHBIA - KpHBAst
oOydeHHs CIHUIIKOM KpyTas. EciM BBl HE HCIONb3yeTe MPEHMYIIECTBA OOBEKTHO-OPUEHTUPOBAHHBIX
CBOWMCTB 3TOTO s3bIKa, TO B €r0 HCIOJIb30BAHHU Mall0 CMbICia. HeKOppeKTHOE HCIOJIb30BaHHE OOBEKTHO-
OPHEHTHPOBAHHBIX CBOMCTB JIMIIb YBEIIUYUT YUCIIO TPOOIIEM.

K coxanenuto, MHOTHE NPOIPaMMHUCTHI 3HAIOT, KaK CAEIaTh 00BEKTHO-OPUEHTHPOBAHHBIN MPOEKT, HO Ha
caMoM Jeie 3Toro He jenaror. OnpaBiaHusi BapbupyloTcs B mpeaenax oT "CIHIIKOM MHOTO XJIONOT (WiH y
MEHSI HET BPEMEHH), YTOOBI JleNaTh Bce MpaBmiibHO" 10 "CTporuii 00beKTHO-OPHEHTHPOBAHHBIH MPOEKT - 3TO
ydeOHOe yIpasKHEHHE: Ha HEro HET BPEMEHH B peaJIbHOW KU3HM, TJIE BBl BBIHYKAEHBI paboTaTh OBICTPO U HE
odeHp yucTo". Bo3MOXKHO, 4TO0 Hambosiee BO3ZMYTHTEILHBIM OIPaBlaHUEM, CIBIIIAHHBIM MHOW 110 TOBOIY
IUIOXOT'0 MpOEeKTa (B ATOM cilydae OMOIMOTEKH KI1accoB), ObuTo ciemyromee: "HemocTaroynoe 4uciao HamIMX
3aKa34uKoB 3HAIOT C++ [OCTATOYHO XOPOIIO, YTOOBI €ro MPaBHIBHO WCIONB30BaTh, ITO3TOMY MBI
CIIPOSKTHPOBANIM OMOIMOTEKY KJIaccoB Tak, 4ToObI el OblIo Jierde monb3oBathbes'. (B mepeBome Ha
HOpMaJbHBIN s3bIK: "CpemaHre TOJB30BaTeNM CIMITKOM TYIbIe, YTOOBI JelaTh BCE MPaBUIBHO; HA CaMOM
JieNie OHHM JaXKe HEe 3aWHTEPECOBAHBI B TOM, YTOOBI HAYYHTHCS pabOTaTh MPABMIIBHO, M HAYYUTh MX OyAeT
oueHb TpyaHO. Tak 4TO MBI maxe He OymeMm AenaTb HA TOTO, HH APyroro. MBI MpPOCTO OTIYIIUM CBOH
mponykt"). IIpobGnema Oblma oTATOIIEHA YYeOHBIM PYKOBOACTBOM, KOTOpO€ HApymalo OOBEKTHO-
OPHEHTHPOBAaHHbIE TNPHUHIWIBI HAICBO M HANpaBO, W, K COXAICHHWIO, 3TO PYKOBOJICTBO HCIIOIB3YETCS
TBICSTYAMH TIPOTPAMMHUCTOB, KOTOPBhIE HE 3HAIOT HUYETO JyYIIEro B KayecTBE IpUMepa TOTO, KaK HaINCaTh
NPWJIOKEHUE MPH MTOMOIIM 3TOM OmbOnmorexu kiaccoB. OHM BIIOJHE Pa3syMHO OKHIAIOT, YTO PYKOBOJCTBO
MOKa)KET WM, Kak clellaTh BCE NPaBHIBHO, IIO3TOMY OHHM HHMKOIJa HE II003PEBalOT, YTO BCe OBLIO
HaMEpPEHHO CZEeIaHO HEBEPHO, YTOOKI C/IeNaTh PyKOBOJCTBO "0oiee MOHATHBIM" .

C++ - sA3BIK TPYAHBIM KaK Ui U3YyYEHUs, Tak M JUIS UCTOdb30oBaHus. [Ipm Hamwmcanuu mporpamm Ha CH++
CTOJIBKO TOHKOCTEH, WTO Ja)Ke ONBITHBIE IPOTPAMMHUCTHI BpeMEHaMH uX 3a0biBaroT. Kpome Toro, maxke
MPOCTOM TOMCK JOCTaTOYHOTO KOJNWYECTBA HPOrpaMMUCTOB Ha C++, 4roOBI mucaTh, M 3HAYUTEIHHO
MEHBIIIETO, YTOOBI COMPOBOXKIAATH Balll KOX - TPYIOHBIA mpouecc. Bel BBoguTe cebst B 3a0mykaeHne, eciu
Bepute, uTo C++ MOXKET OBITh HCIIONB30BaH 0€3bICKYCHO. CIHUIIIKOM MPOCTO ISl HEOMBITHOTO MPOTPaMMHCTA
cenaTh YTO-HUOYIb HEMPABUIBHO U JaXKe HE 3HATh 00 3TOM, CIIOCOOCTBYs OECIIONIEC3HBIM 3aTpaTaM BPEMECHU
Ha BBICTIC)KUBAHUC OINHUOKH, KOTOpasi ¥ TaK XOPOIIO BUAHA. MHOTHE OMMOKK TAKOTO TUMA Ja)Xe IPOHUKAIOT
HEOOHAPY)KCHHBIMU Yepe3 3Tall TECTHPOBAHUS W IMOMAJAI0T B KOHEYHBIA MPOIYKT, Jeias COMPOBOXKICHUE
COMHUTEJIBHBIM IPEANPUATHEM.

3auem ke BooOmIe ucnonp3oBath C++? OTBET COCTOUT B TOM, UTO QOINCHbIM 00pazom ucnonvzosannsiti C++
JacT BaM 3HAYMTCIILHBIC BBITOJBI B COMPOBOXKICHWU. BBl MOXKETE Aeiarh 3HAYNTEIbHBIC HM3MCHCHHS B
MTOBEICHUH IIPOTPaMMBI (THIIA IIEPEBO/IA BCCH MPOrPaMMBbI C aHTJIMICKOTO S3bIKa Ha SMOHCKUH WM IIepeHOca
B IPYIyl0 OIEPAUOHHYIO CpEeAy) IIpH IOMOINM HE3HAYMTEIbHBIX H3MCHCHHH B HCXOJHOM KOJE,
OTPaHMYCHHBIX MaJbIM YTOJKOM 3TOr0 Koja. IIomoOHbIE M3MEHEHHS B CTPYKTYPHOH CHCTEME OOBIYHO
MOTPEOYIOT MOIU(PUKAIINY TIOUCTHHE KKIOH (QYHKIIMU B TIpOrpaMMe.



OMHAaKO eCIT BBl HE MPUACPKUBACTECH MPABKJI, TO BBl B HTOTE MOJYYHUTE B CBOC PACHOPSDKCHUE HEIOCTATKU
o6oux cucreM. CTpyKTYpHBIE TPOSKTH OOBITHO UMEIOT MPOOJIEMBI C OTHOIIEHUSMH CIETUICHUS, KOTOpPhIE HE
BCTPEUAIOTCS B XOPOIIEM 00bEKTHO-OPHEHTHPOBAHHOM MPOEKTE, HO €CJIM Bbl OCTAHOBUTECH HA TOJI-IOPOTE,
MHOTHE M3 STHX OIIMOOK OYAyT CKpBITHI B Kiaccax, rie ux Oymer TpyaHo Haiitiu. Kpome Toro, mMHorue
00bEKTHO-OPHEHTHPOBAHHBIE MPOCKTHl OOBIYHO OBIBAIOT OYEHb CJIOXKHBIMH, 4 B3aWMOOTHOIICHHS MEXIY
00beKTaMU UHOT/IA HerpeackazyeMbl. (JTO TaKkKe OJHO M3 TIaBHBIX MPEHMYIIECTB METOI0JIOTHU: BOZMOXKHO
MOJICTIMPOBAHUE CHUCTEMBI TaKOW CIIOKHOCTH, YTO €€ IOBEJCHHE 3apaHee IpeAcKa3aTh HEBO3MOXHO).
WHCTpYMEHTHI THIA AWarpaMM OOBEKTOB CTAHOBSITCS HEOOXOIUMBIMH, IOTOMY YTO €CIHM 3Ta CHCTEMa HE
paboTaeT, To BepOsATHEE BCEro MPUYKMHA B MOTOKE cooOmeHnid. Ecii He paboTaeT MHIMBUIYAIBHBINH 00BEKT,
TO €ro JICTKO HUCIPAaBHUTh NMPH YCIOBUH, YTO €ro HHTep(deic KOPPEKTEH, OTOMY YTO H3MECHEHHs OyIyT
OTpPaHUYCHBI OMPEJACICHUEM OIHOTO Kiacca. Korma BBl JenmaeTe 4TO-TO HEBEPHO, TO STH IMPOOJIEMBI
CTaHOBHUTCS OYEHBb TSHKEIO BBICICAUTH, MOTOMY YTO JUIS Tepenavyd WHPOPMAIMU HCIONB3YIOTCS TalHBIC
XOJIbl, @ U3MEHEHUS B OJTHOM KJIacCe MOTYT IepeaBaThCs B IPYTHUE.

[ToaTomy, eciu y Bac "HET BPEeMEHH, YTOOBI IeiaTh BCE TPABHIILHO", TO BaM ropaszio Jydllle OCTaHOBUTHCS
Ha CTPYKTYPHOM TNPOEKTHPOBAHWU U TPOCTO peanusauuu Ha sizbike C. Bynmer mpolne McKaTh OMIMOKH,
MOTOMY 4YTO KOJ 0OoJiee OJHOPOJEH, W Y Bac He Oy[eT MOMOJHUTENbHON CIO0KHOCTH CHCTEMBbI Mepenadd
cooOmieHnii, cOmWBarommeld ¢ TOJKYy. BBemeHue ympomieHWd ceWdac MOXKET caelaTrh mnporpammy 'THIa
00BEKTHO-OPUEHTUPOBAHHON" HEMOIAIOIIEHCST COMPOBOXKACHUIO TOJl CIYCTS: BaM TPHUICTCS BBHIOPOCHUTH
BCIO MPOTpaMMy U HayaTh CHadaua. [IepCreKTHBa JTyYIIero COMPOBOXKICHUS MOXET PEaH30BaThCS, JHIIb
€CJIH BBI CIICIyeTe MPaBHIaM.

Tak kak 3Ta KHHUra He sBIsieTcs KHUToM mo OO-mpoeKTHpOBaHHIO, TO sI OTChUIAI0 Bac K KHure byda,
VIOMSHYTOH BO BBEICHHHM K 3TOHM TJIaBE, €CIM BaM HYXHO MO3HAKOMHUTHECA C MPOIECCOM OOBEKTHO-
OPHEHTHPOBAHHOTO IPOCKTUPOBAHMA. JTa KHATA paCCMaTPHUBAET MPaBUIIa, KOTOPHIE 00JIEr4aroT MpoTeKaHne
3TOTO TIpoIecca.

91. PaccuuTbiBanTe NOTPaTUTL OONbLUe BPeMEHM Ha NPOEKTUPOBaHue n
MeHbLUe Ha pa3paboTKy.

Moii OmBIT CBHIETENBCTBYET, YTO, €CIIM HCKIIOUNTH IMepron m3ydeHus: C++, 00beKTHO-OPHUCHTUPOBAHHBIC
CHCTEMBI TpeOYIOT Ha pa3pabOTKy CTONBKO JK€ BPEMEHH, CKOJIBKO M CTPYKTYypHBIE CUCTEMEL. TeM He MeHee,
npu O0OBEKTHO-OPUCHTUPOBAHHOM IIOJXOAE BBl 3aTpayMBacTe ropasfo Ooyiee BBICOKYIO OO OOIIEro
BPEMECHH Ha TMPOCKTUPOBAHWE, W TMPOIECC NPOTrpaMMHUpPOBaHHS HIET ObicTpee. Ha mpakTuke stam
MPOCKTHPOBAHUS OOJBIIOW CHCTEMBI MOXET IPOJODKATHCS OT YETBHIPEX JO IECTH MECAIEB, MPEKAC YeM
Oyzmer HammcaHa TepBas CTpoka koja. K HecyacThio, 3TO CIHIIKOM TOPbKAasl MITIONS JUIS TeX, KTO U3MEpseT
MPOU3BOIUTEIBHOCTh YUCIOM CTPOK KOJIa B JICHB, YTOOBI IPOTJIOTHUTH ¢¢. Tak Kak oOIee BpeMs pa3paboTKu
OCTaeTCs TMPEXHUM, TO POCT NPOU3ZBOAUTEIBLHOCTH MPOUCXOAUT TIOCJIE TOrO, KaK HauWHAETCS
compoBoXIeHNE Kona. KoppekmHo gvinonnentsvie 00BEKTHO-IIPOSKTHPOBAHHBIE CHCTEMEBI TIPOIIE KOAUPOBAThH
1 TIPOIIIEC COTIPOBOXKIATE.

92. bubnuotekun knaccos C++ 0ObIYHO HE MOrYT O6bITb UCNOSIb30OBaHbI
HeUCKyLeHHbIMWU Nonb3oBaTensAMM.

Opna Oospmas J1oxb 0 C++, KoTopas pacrpocTpaHsIeTCs MPOJaBllaMi C OCTPHIMU 3y0aMU U 3a4eCaHHBIMH
Ha3aJ] BOJIOCAMH, CBOJUTCS K TOMY, YTO BAalllM BTOPOCOPTHEIC MporpaMMmucTsl Ha C MOTYT HCHOJIB30BaTh
OMONMOTEKN KIIACCOB, CO3JaHHBIC Typy, 0e3 peambHOI HeoOxomumocTu 3Hath C++. K HecuacTthio, mrobas,
KpOMe caMOW TPUBHAIBHOMN, OMOIMOTEKA KIIACCOB OYIET MCIOJIh30BAThH CIIOKHBIC JJIs TIOHHUMAHUS Pa3aeibl
C++ THIa HacleIOBaHUS U BUPTYaJIbHBIX (DYHKIUH - IO KpaifHeH Mepe, OHa JIOJDKHA MX UCIIONB30BaTh, SCIIU
CIPOCKTHPOBaHA Kak clieayeT. bubnamoTeka, He UCmomb3yromas 3TH cBoiicTBa C++, Moriia ObI 3a1pocTO OBITH
peamuzoBana Ha C. [Toap3oBartenu OHOIMOTEKU OYIYT JOKHBI IO HEOOXOAUMOCTH JIOBOJIBHO XOPOIIO 3HATH
C++.

Jlrobast mporpamMma, HamWCaHHAs JIOIBMH, KOTOPBIE HE CIUIIKOM CBEIYIIH B HCIOJIB3YEMOM HMH SI3BIKE
MPOTPAaMMHPOBAHMS, OyAeT B JIydIIeM clydae WMEThb MHOTO ONIMOOK, B XYyIIIeM cllydae OHa OynmeT
HECOTPOBOXKAaeMOl. BeposTHO, Tshkelee BCEro HAWTH Ty OMIMOKY, PO KOTOPYIO BHI HE JymaeTe, YTO ITO
omubka. Ecii Bame moHnMaHme TOro, Kak paboTaeT 3TOT A3BIK, HETIOJIHOE, TO BBl MOXKETE TyMaTh, YTO BCE B
nopsiike ¢ (hparMeHTOM KOJa, MATOJIOTUYECKH HANMWYKAHHBIM OIMUOKAMH, MMOTOMY YTO 3TOT KOJ BHEIIHE
Ka)KeTCsl PaBUIIbHBIM.



[IporpamMmHas MHIYCTpUS CTAJKUBAJIACh C 3TOW MPOOJIEMON M paHbIIE, KOTa KOJUIGKTUBBI Pa3padOTYUKOB
ObLTM BBIHYXIeHBI mepexoauTh ¢ s3bika KOBOJI na C, HO mpu 3TOM He Oblna obecriedeHa HeoOXoammast
TPEHHUPOBKA IMPOTPAMMHUCTOB, TIO3BOJISIONIAs UM UCTIONb30BaTh C mpaBmiibHO. [loce 3Toro B kadecTBe ypoka
ocTanack Macca HECOIPOBOXKAAEMOTo, IepernoyHeHHoro ommbkamMu koma Ha C. C++ mokasbsiBaeT Bce
MIPHU3HAKY e1ie 0oJiee cephe3HO MpoOIeMbl, TaK KaK PYKOBOJHUTENN YacTO JAETAl0T CTaBKy Ha MOIMyJISIPHOCTh
C++, B ICHCTBUTEIHPHOCTH HE 3HAs, BO YTO OHW BIYTHIBAIOTCSA. Macca Kummamero omuokamMu kona Ha C++
MUIIETCS eXETHEBHO JIIOJbMH, KOTOPBIE aKe HE 3HAIOT S3bIK B CTENCHHM, TOCTATOYHOH, YTOOBI MOHSATH, YTO
OHHM JIENAI0T YTO-TO HEMPABUIBHO.

93. Nonb3ynTecb KOHTPOJbHLIMU Tabnuuamm.

OpnHoi#t u3 nmpuduH TOro, 4yTo CH++ MMEET Takyro KpyTyl0 KpUBYIO OOYyUEHHMs, 3aKJIFOYAETCS B TOM, YTO BbI
JIOJDKHBI OTCIIEKUBATh OOJBIIOE KOJIMYECTBO MAJIEHBKHX JETANICH, YTOOBI BBIMTOJIHHUTH JaKe MPOCTHIE 3a0atH.
ITpocto 3a0BITH YTO-TO, Ja)K€ €CIM BBl 3TO CAENaeTe HE Hajonro. S pemaro 3Ty mpobieMy, MPUMEHSS
MOBCIOy HECKOJBKO OOpa3OBBIX INAOJOHHBIX (AaWIOB - 1O OJHOMY ISl KaKAOW pacrpocTpaHEHHOMH
curyarmu. (Y MeHs ecTh OJIMH JUIsl ONpeJiesieHns] 6a30BOTo Kiacca, OAWH - JUIS OTpeJeNIeHNs] IPOU3BOTHOTO
Kjacca, U T.J.). Sl HaunHal0 ¢ KOIMPOBAHUS COOTBETCTBYIOLIETO MIA0JIOHa B CBOI TeKyIunii pabounii daitn u
3aTeM HCHOJIb3YI0 BO3MOXHOCTH CBOETO PENAKTOpa MO MOUCKY M 3aMeHe Ui 3aIlOHEHHs IMyCTOT. S Taxke
nepeMera noaxoxasdmue QyHKIUKM B (Gailiabl .cpp, KOTAa HYXKHO, M T.IL. JIMCTHHIH 5 W 6 NOKa3bIBalOT
npocThle MalIoOHHBIE (B CMBICIE E€CTECTBEHHOTO s3bIKa, a He s3bika C++) aiinbl 1 6a3oBoro u
MPOU3BOIHOTO KJIACCOB (IZI€ KOE-YTO OMYIIEHO IO CPAaBHEHMIO C TEMH, KOTOPBIMH f MOJb3YIOCh Ha CaMOM
JieTie, HO U0 BBI IOHSIIN).

JlucTunr 5. base.tem - KOHTpONIbHAS TAOIUIA AT ONpeeIeHUs 6a30BOTO Kjacca.

1 class base

2 4

3 cls obj;

4 public:

5 virtual

6 ~base ( void );

7 base ( void );

8 base ( const base &r );

9

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

12 3;

13 //

14 /* BuptyanbHeIid */ ~base::base( void )
15 {

16 }

17 //

18 inline base::base( void ) : obj( value )
19 {

20 }

21 //

22 inline base::base( const base &r ) : obj( r.obj )
23 {}

24 //

25 inline const &base::operator=( const base &r )
26 {

27 if( this = &r)

28 {

29 obj =r.obj;

30 }

31 return *this;

32}

JluctuHr 6. derived.tem - KOHTpONBbHAS TAOIUIA JUIsI ONPEICIICHUS TPOM3BOIHOTO KJlacca.

| 1 class derived : public base




2 4

3 cls obj;

4 public:

5 virtual

6 ~derived ( void );

7 derived ( void );

8 derived ( const base &r );

9

10 const derived &operator=( const derived &r );
11

12 private:

13 1

14 //

15 /* Bupryanbusiit */ ~derived::derived( void )
16 {

17 }

18 //

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

21 {
22}
23 //
24 inline derived::derived( const derived &r ) : base (1)

25 , obj( r.obj)
26 {}

27 1/
28 inline const &derived::operator=( const derived &r )
29 {

30 if( this != &r)

31 {

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

33 obj =r.obj;

34 }

35 return *this;

36 }

94. CoobLweHuna AOMKHbI BblpaXaTb BO3MOXXHOCTHU, a He 3anpawmBaTb
(npepgnaratb ?) nHcpopmaumio.

OOBEKTHO-OPUECHTHPOBAHHBIC U CTPYKTYPHBIC CUCTEMBI CKJIIOHHBI TIOJIXOUTH K MPOOJIeMaM ¢ TUaMETPaIbHO
MPOTHBOIIONOKHBIX HampaBlicHHHA. Bo3pMHTE B KauecTBE MpHMEpa CKPOMHYIO 3amuch employee. B
CTPYKTYPHBIX CUCTEMAax BbI Obl UCIIOIH30BAIU THII Struct ¥ UMeNu ObI JOCTYI K MOJISIM 3TOTO THIA MOBCIOIY
u3 cBoeil nmporpammel. Hampumep, Ko AJst me4aTH 3amucd MOT Obl CBOOOJHO TOBTOPSTHCS B HECKOIBKHX
COTHSIX MECT MPOrpaMMbl. ECiiu BbI MEHsIETE UTO-TO B OCHOBE, BPOJIC M3MEHEHHs THIIA MOJIsl hame ¢ MaccuBa
char ma 16-OutHble cuMBOABl Unicode, TO BBl JODKHBI Pa3bICKaTh KaXKIyH CCBUIKY Ha name |
Moau(HUIIUPOBATE €€ ISt paOOThI ¢ HOBBIM THIIOM.

B Xopomo crnpoeKTHpoBaHHOH OOBEKTHO-OPUEHTHPOBAHHOW cHCTEeME ObUIO OBl HEBO3MOXKHO MOIYYHTh
jocTyn K momo name.’ [103BOIbTe MHE HOBTOPHTH 3TO, IIOTOMY YTO 3Ta KOHIEMIMS TaK (hyHIaMEHTAIbHA:
HEBO3MOXKHO IOJYYUTh JOCTYIl K IOJIIO BHYTPH OOBEKTa, JaKe TaKkoMy NPOCTOMY, Kak hame B OOBEKTe
employee. Ckopee Bcero BBl HOMpocHTe employee MpOSBUTH KaKylO-HHOYIb CIIOCOOHOCTh, TaKyl Kak
"HameyaTtath ce0s", "coxpaHUTh ceOs B 0ase maHHBIX" WM "MomuduIMpoBaTh ceOs, B3aMMOJICHCTBYS C
noJsib3oBarerneM". B aToM mocienHem ciaydae o0paboTuyuK cOOOIICHHUI BBIBET OBl JHAIOTOBOE OKHO, KOTOPOE
OBI HCITONIB30BATIOCH TIOJIH30BATENEM IS BBOJIA MM N3MEHECHHUS TaHHBIX.

4 Yro6sI GBITH CTPOTO KOPPEKTHBIM, MO KpaiiHell Mepe Ha s3bIKe BhIpakeHuil C++, s TOJDKEH Ha3bIBaTh TI0JIC
"KOMITOHEHTOM JaHHBIX-WIeHOB". OIHAKO JOBOJHHO HEYJOOHO TOBOPHUTH '"KOMIIOHEHT JaHHBIX-UJICHOB
name", MO3TOMY OyIy UCTIOJIB30BaTh MPOCTO "MosIe", KOTJaa ero 3HaueHUe SICHO U3 KOHTEKCTA.




'maBHBIM MPEMMYIIECTBOM 3TOTO MOIXOJA SIBJISETCS TO, YTO OTHPABUTEIHh COOOIICHHUS MOXKET MCHBIIE
BOJIHOBATKCSI O TOM, KaK OPraHM30BaHO BHYTPEHHEE XpaHEHUE NaHHBIX. [Ioka 00bEeKT MOXeT celsl revarars,
MOAM(HUIIMPOBATh WM AeNaTh YTO-HUOYAb elle - mpoOieMbl HeT. Bel MoxkeTe mepeBectd name Ha Unicode,
HE 3aTparuBasi OTIIPABUTENS COOOIIEHHsI. DTOT BOMIPOC paccMaTpUBAETCs Jlajiee BO MHOTHX MpaBHIaX dTOM
TJIaBbl KHUTH.

95. Bam 00bIYHO He yaacTcs nepegenaTtb UMEIOLYHCA CTPYKTYPHYHO
nporpaMmmy B 06 beKTHO-OPUEHTUPOBAHHYHO.

OmauM U3 TOOOYHBIX 3(P(EKTOB TOJBKO YTO OINHMCAHHOM OpraHu3aluM SIBISETCS TO, YTO OOBIYHO
HEBO3MOXKHO ITPe00pa3oBaTh CTPYKTYPHBIH TOAXOJA B COOTBETCTBHHU C 3TUM 00pa3oM MEICiIEH 0e3 IOIHOTOo
NepenuchIBanus Koaa. Bo3Bpamniascy BHOBb K I€4aTH, OTMETHM, YTO COOTBETCTBYIOIIMM COOOIIEHHEM MOTJIO
Ob1 OBITH "BocmpomnsBecTH cedsi Ha STOM YCTpoHcTBe", a 00pabOTYMKY cOOOIIEeHHs MOTia OBITH IeperaHa
CCBUIKA Ha 0000LIEHHBIH 00beKT device, KOTOPOMY HYXXHO IepeciaTh JaHHble. Ko, KOoTopblid (akTHnyecKku
BBITIOJIHACT BOCIIPOM3BECHUE, HA CAMOM JeJIe HaXOANUTCS 6Hympu dTOro o0bekTa. (B mopsiake pazbsicHeHHs:
HET TPWYHHBI, W3-32 KOTOPOW HENb3s TOIEPKMBATh HECKOIBKO COOOIICHHI THMa "BOCTIpOM3BEIH ceds'.
Hamnpumep, 00beKT 37IEKTPOHHOM TaOIUIIBI MOT OBI MOIEPKUBATH COOOIICHHUS "BOCTIPOU3BECTH ceOsl B BHIIE
TabyumIer", "BOCIIpon3BecTH cedsl B BHIIE Tpaduka’ u "BOCTIPOM3BECTH ceOs B BUAC KPYroBOM qUarpamMmsI").

B cTpykTypHO#i cucTeMe KO, KOTOPBIH BBITOJHSAET BOCIIPOU3BEACHUE, SIBISACTCS gHewnum. Hekas QyHKIHs
MOJy4YaeT OTKYJa-TO OOBEKT, MOCHE YETo JieNlaeT Pa3IMYHble CHCTEMHBIE BBI3OBBI JUIS BBIBOJIA €r0 Ha SKpaH.
Ecnm BB roBopHTe 0 printf(), To BEI30BEI HE OYEHB CIIOXKHBIE, HO €M peyb 3axoauT o Windows uim Motif -
y Bac mosBisercs npobdiema. OOBEKTHO-OPUEHTUPOBAHHBIA MPOEKT (PAKTUUECKH SIBISETCS BBIBEPHYTHIM
HaW3HaHKY B CPAaBHEHHH CO CTPYKTYPHBIM ITPOCKTOM.

[IpeumyriecTBO OOBEKTHO-OPUECHTHPOBAHHOTO IOAXOAa B TOM, YTO BBl MOXETE€ MCHSTH OICPAIHOHHYIO
cpemy TyTeM H3MEHEHHs peaim3alii o0bekTa device, W TpW 3TOM B TporpaMMe HE 3aTparuBacTCs
ocranbHOM Koja. HecMOTpst Ha 5TO, BBI3BaHHBIE M3MEHEHHs CTONb (DYyHIAMEHTAJIbHBI, YTO TIOJNHBIH MEepeBo]
BO3MOJKEH JIMIIIb TOCIe nepepaboTKU B MporpaMMe Kaxaoi (QyHKIMH, KOTOpasi MPsSMO BBI3bIBAET (DYHKIIUIO
OTIEPAIIMOHHON CHCTEMBbI. DTO HETPHUBHUAILHOE MEPOIPHATHE, KOTOPOE BEPOSTHO MOTPedyeT OoTOpachIBaHMS
OoubliIeit YacTH KoJa B CYLIECTBYIOIIEM MPUIIOKCHUH.

CooOmenre "MoaupuuupoBath ceOs" aHAJIOTMYHO: AWAIOTOBOE OKHO MOJU(UKAIWU B CTaHAAPTHOMH
CTPYKTYPHOH IporpaMme M300pakaeTcsi BHEITHUM KOAOM. B OOBEKTHO-OPHEHTUPOBAHHOM HPOEKTE OOBEKT
caM B3aMMOJICHCTBYET C IOJb30BAaTEJIEM B OTBET Ha IOJy4YeHHE coolmmieHus "MoanpuuupoBath ceds" -
HaW3HaHKY B CPaBHEHHWH CO CTPYKTYpHBIM TOAXOMOM. M CHOBa NpeMMyIIECTBO B TOM, YTO H3MEHEHUS
NOJIeH, KOTOpBIE NOJDKHBI OBITh MOIU(UIMPOBAHbI, KOHILEHTPUPYIOTCS B OINpeleleHHH Kiacca. Bam He
HY)XHO HCKaTh IO BCEil mporpaMmMe KoOJ, KOTOPBIH HCHOJNB3yeT OOBEKTHl Kiacca, KaXIblid pa3, Korua
MEHseTCs 110JIe B OIIPECIICHUH KJlacca.

Moii OmbIT ¢ THOPUIHBIMA MPUIOKESHUSIMH HE OYCHb YHAueH: Ka)KeTCs, 4TO B HHUX COCAMHSIOTCS BCE
npoOJIeMbl KaK CTPYKTYPHBIX, TaK B OOBEKTHO-OPUEHTHPOBAHHBIX CHCTEM 0€3 KaKHX TO IMPEUMYILECTB TeX U
JIPyrux. DTO peallbHas OMACHOCTHh IUISl TE€X, Y KOTrO "HET BpPEeMEHHW, 4TOOBI NienaTh BCE MPAaBHILHO" - OHHU
MOTYT IOJIy9UTh B UTOTE HECOMPOBOXKIACMEBII THOPH/I.

OmuboYHO PacCMATPUBATH TEJIO CYIIECTBYIOUIErO KOJa, BHE 3aBHCHMOCTH OT €ro pa3Mmepa, B KauyecTBe
"[EHHOT'0 HMMYIIECTBA", B KOTOPOE BbI JOJDKHBI MMOCTOSHHO HHBECTUPOBATh. BBl HE BBIOPOCUTE IEHBIH,
MOTpaYeHHbIE HA HAMKCAHWE CYIIECTBYIONIErO KOJA, KOTrJa PEIIUTEeCh OT HEro OTKaszaThes. JleHbru,
MOTpaYEHHbIE HA HATMCAHUE KOJA, YK€ HABEPHOE OKYIMINCH 3@ CYET MPOJakK, U Terephb, YTOOBI YEro-To
JOCTHYb, BBl JOJDKHBI HE J0pabaThIBaTh CYIIECTBYIOIIMHA KO, a MucaTth HOBBIH. Hauwnarormas ¢upma-
KOHKYPEHT, CIIOCOOHAsI JIMIb KYCHYTh Bac 3a IIITKY, pa3pabarhiBaeT CBOW MPOAYKT C CaMOTO Hadala W
MOJTy9aeT TPEUMYIIECTBO 32 CUYET WCIOJIb30BAHHS COBPEMCHHOM TEXHOJOTMH W WICH IO METOMOJOTHH
MPOEKTUPOBaHUS. MeXIy TEeM Balll CYIICCTBYIOIINM KOJ 3alMpaeT Bac B PaMKax OOBETINAIOrO MPOEKTa W
yCTapeBInel TeXHOJIOTHH. Helb3st IPOCTO OTKUHYTHCS Ha CIIMHKY KPEcia W MOYUTh Ha JIaBPax - BBI JOJLKHBI
TIOCTOSTHHO TICPEIMCHIBATE CBOW TPOIYKT 3aHOBO, YTOOBI COBEPIICHCTBOBATH €0 KAKMM-ITHOO 3aMETHBIM
o0pazom.

51 nmomxeH cka3aTh, YTO MHOTHE CO MHOU B 9TOM MECTE HE COIJIaCHBI. PeleH3eHT OAHOM U3 MOUX HEIABHUX
cTaTeil OTBETWJI Ha (BO3MOXKHO, CJIMIIKOM YIPOILICHHOE) YTBEPKACHHE, YTO T'MOpHIHbIC NPHIOXKEHHS "He



paborarot", 3asBuB: "SI 3HaI0 Maccy TOPrOBO-TPAHCIIOPTHBIX HPHIOXKEHHH, KOTOpbIC HallMCaHbl MMEHHO
TakUM 00pa3oM, IPHHOCAT NPHOBUIE CBOMM CO3JaTelIsIM U, CIeoBaTelbHO, paboTatoT". C npyroil CTOpOHHI,
TOT ()akT, 9TO DTOT PEIECH3EHT padoTaeT B (UpMe, BIAACIONICH HECKOJBKHMH OTPOMHBIMUA THOPHIHBIMH
MPWIOKECHUSIMU, OUYEBHIHO, MOBIUSI HA €ro OT3bIB. OJMH U3 3TUX THOPHUIOB 3aJCpPKUBAJICS C BBIXOJOM Ha
PBIHOK Oojiee 4eM Ha IO BO BpeMs, KOT[a NUCaIach PELEH3US, H CONPOBOXKICHUE OBIIO MOCTOSHHBIM
KOIIIMapoM IJIsi OOJIBIIMHCTBA OCTAJBHBIX, HO 51 yMaro, YTO 3TH MPOOJIEMBbI OBUIH HEJOCTATOYHO Ba’KHBIMH,
YTOOBI UX YUUTHIBATH, IOTOMY YTO 3TOT KOHKPETHBII MPOrPaMMHUCT HE 3aHIMAJICS COIIPOBOXKICHUEM.

96. O6BLEKT NPOM3BOAHOIO Kiacca ABnsieTcsa o6 bLekTom 6a3oBoro knacca.

97. HacnepoBaHue - 3TO npouecc Ao6aBneHnA Nonen AaHHbIX U MeTO40B-
YSIeHOB.

B C++ mpousBOAHBIA KITACC MOMXET pPACCMATPHBATHCS KAaK MEXaHW3M [00aBJCHHs MOJel JaHHBIX U
00pabOTYMKOB COOOIICHUI K CYIIECTBYIOIIEMY OMpEICICHUI0 Kiacca - K 0a3oBoMy kiaccy. (Bel moxere
TaK)Ke€ CMOTPETh HA HACJTEJOBAaHME KaK HA CPEJICTBO M3MEHEHUs MoBeieHHs o0bekTa 6a30BOro Kiacca mpu
MOJyYSHUH UM KOHKPETHOTO COO0OIIeH s. Sl BEPHYCh K TaKOW TOYKE 3pEHHs MPU OOCYKIAECHUU BUPTYAIbHBIX
(dyukimit). B takom ciyuae mepapxus KIACCOB SBJSETCS MPOCTO CPEACTBOM IMPEACTABICHUS TOJIEH HaHHBIX
U METOJOB, OIpENe/SIEMBIX I KOHKPETHOro 0OBekTa. OOBEKT COMEPXKHT BCE MAHHBIE W METOJBI,
OOBABICHHBIC HA €T0 YPOBHE, a TAKXKE HA BCEX BBIIICICKAIINX YPOBHSX.

OO6mas ommbKa, coBepiiacMasi HAUMHAIONUMHE MTporpaMMucTamMu Ha C++, COCTOHUT B TOM, YTO OHU CMOTPSIT
HAa HEepapXyi0 KJIACCOB M AYyMAIOT, YTO COOOILIEHHUS MEpefaloTcs OT OOBEKTOB MPOM3BOJHOIO Kiacca K
00BeKTaM 0a30Boro kiacca. [lomHuTe, yTO Mepapxus kiaaccoB C++ He CYIIECTBYET BO BPEMsl BBHITOIHCHUS.
Bce, uTo y Bac ecTh BO BpeMsl BEINIOJHEHHS, 3TO (PAaKTHICCKUE OOBEKTHI, YbH TIOJIS OMPEICISIOTCS BO BpEeMs
KOMITHJISIIIAY TIPH MTOMOIIN HEPAPXUU KIIACCOB.

B 3ToM Bompoce myTaHMIIa CO3[aHa MHOTHIMH KHUTaMU 10 136Ky Smalltalk, onuceiBaromumu pean3amnmto
BO BpEMs BEITIOJIHCHUS CUCTEMBI 00pa0OTKH COOOINEHHI TaK, KaK €Cd ObI COOOIICHUS TMepeaaBaincCh OT
TIPOM3BOIHOTO K 6a30BOMy Kiaccy.” JTO mpocTo HeBepHO (M B ciydae Smalltalk, i B ciygae C++). CH+
UCTIONb3yeT HacjefoBanue. [IpoM3BOAHBIN Kiacc - 3TO TOT e 0a30BBI KiacCc, HO C HECKOJIbKHMH
N0OaBICHHBIMU TIOJIIMA M 0OpaboTunkamMu coobmiennii. CremoBaTesbHO, Korma oObekT C++ mosydaeT
coo0IIeHre, OH WM 00padaThIBaeT €ro, WM HET; OH WM ompesensseT oOpaboTdHK, WIHM TMOJydaeT ero B
HacyencTBo. Eciu HU TO, HU Apyroe He UMEET MeCTa, TO COOOIIEHUE TTPOCTO HE MOXeET ObITh 00padoTano. 1
OHO HHKYJIa HE MepeIaeTcs.

He myraiite oTHOIICHHME HAcIEIOBaHUS C 0Ovedunenuem. Ilpu oObETUHEHUH B OIWH Kiacc (KOHTCHHEp)
BJIOXKEH OOBEKT Ipyroro kiacca (B OTIMYHME OT HACICHOBaHUSA OT Apyroro kimacca). OObeqUHEHHE B
JICHCTBUTEILHOCTH JIydIlie, YeM HACJICJOBAaHUE, €CIU y Bac €CTh BO3MOXHOCTh BEIOOpA, MOTOMY YTO
OTHOIICHHUS CLCIUICHUS MEKIY BIOKEHHBIM 00BEKTOM W BHEIIHHUM MHPOM ropaszio ciadee, 4eM OTHOUICHHUS
MeX Ty 0a30BBIM KIIACCOM U BHEIITHUM MHPOM.

OObenmMHeHNe T103BOJSIET METOJaM KOHTeHHepa JeWcTBOBaTh TMOMOOHO QWIBTPY, dYepe3 KOTOPBIi
nepenarTcss cooOIeH s, MpeaHa3HaueHHbIe IS BIOXKEHHOTO 00BhekTa. OOpaboTYMKH COOOIIEHUH YacTo
OyIyT UMeTh OIMHAKOBBIE NMEHA B KOHTEHHEPE U BO BIOXEHHOM 00bekTe. Hampumep:

class string !/ cmpoxa

{

> Onn e mepenatorcs. Jaxe B Smalltalk ecTh TONBKO OMH 0GBEKT, KOTOPBIH HIIM MONYYaeT COODIICHHE,
nn HeT. HecMmoTps Ha 910, mHTeprpeTatopsl Smalltalk ckioHstoTCS K peanm3anun 0o0paboTKH COOOMEHMI
NpHU TOMOIIM HECKOJNBKUX TaONWIl YyKasaTeled Ha (YHKOWMH, TO OJHOW Ha Kaxueld kimacc. Ecmm
HHTEPIIPETaTOp HE MOXKET HAWTH 00pabOTYMK COOOUICHHS B TAONHIC AUCIETYCPU3AIMU POH3BOIHOTO
KJlacca, TO OH MPOCMAaTpPUBAET TaONMIly 0a30BOTO Kilacca. ITOT MEXaHU3M He UCHoib3yeTcs B C++, KOTOPBIH
SIBIISICTCS. KOMIFUTMPYEMBIM SI3BIKOM ¥ TIOATOMY HE UCIIOJIb3YET MHOTOYPOBHEBBIA MMPOCMOTP TAOJHII B BpEeMs
BEIMOJTHeHHs. Hampumep, naxke eciau Obl Bce GyHKIMU B 0a30BOM Kiacce OBUIM BUPTYaTbHBIMH, TO TaOIHIIA
BUPTYaJIbHBIX (DYHKIMIA MPOM3BOJHOTO KJIacca MMeNa OBl M0 SYCHKe I KaKIONH BHPTYaTbHON (QYHKIIMH
6azoBoro kimacca. Cpema BpeMeHH BhIMONHEHHs C++ HE MPOCMATPUBAET HEPapXUi0 TaONHIl, a IMPOCTO
WCTIONIB3YET TaOIHUITy AJIs TeKyiero oobekTa. [TogpobHee 06 3TOM To3HEe.



...

public:
const string &operator=( const string &r );
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class numeric_string /I empoxa, codeparcawas uucio
{
string str;
...
public:
const string &operator=( const string &r );
H
const string &numeric_string::operator=( const string &r )
{
if( r.all_characters are digits() ) !/ 6ce cumeonwvi - yuppoi
str=r;
else
throw invalid _assignment();
return *this;
H

3TO Ha caMOM Jielie TOBOJIBHO Ca0bIil puMep 0ObeANHEHHS, TIOTOMY 4TO, eciu Obl (yHKIHMs operator=()
OblTa BUPTyanbHOH B 6230BOM KJlacce, TO 0OBEKT numeric_string Mor Obl HAacJe0BaTh OT String U 3aMeCTHTb
olepaTtop INpPHUCBAaWMBaHMA I IIPOBEPKM Ha BepHOEe YucinoBoe 3HadeHWe. C Ipyroil CTOPOHBI, €CIH
HeperpyKeHHasi OIepalus CIOXKEHHS + B Kiacce string BBINOJHACT KOHKATCHAUIO, TO BaM MOXKET
MMOHAIOOUTRCS TIEpErpy3uTh + B KJIACCe numeric_string AJIsi BBIMIOJTHEHUST apu()METHIECKOTO CIOXKEHUS (T.e.
npeoOpa3oBEIBAaTE CTPOKM B YHCIA, KOTOpBIE CKIAABIBATH M 3aT€M IIPUCBAaMBATh PE3YJIbTaT CTPOKE).
OObenmHeHNE B MOCIEAHEM CIydae PENmiao Obl HEMHOTO ITPOOIIEM.

Bo3sBpaiasce K HacleTOBaHHUIO, OTMETHM, YTO OOBEKTHI KJIACCOB, IIOKA3aHHBIX B TabiuIe 3, BEPOATHO OyIyT
pa3MeInaTbcs B MaMATH OAMHAKOBO. Kaxkmoe M3 3THX OINpeeNieHui, KaK Bl 3aMETUIIH, UIMEET KOMIIOHCHT
some_cls, HO JOCTYI K 3TOMY KOMIIOHCHTY TpeOYeT COBEPUICHHO PAa3HBIX MPOIEAYpP U MEXaHU3MOB. B 310l
KHUTE sI UCIIOJIb3YIO BBIpAXKEHHE "KOMIIOHEHT 0a30BOro Kiacca" 1O OTHOIICHHIO K TOH 4acTH OOBEKTa,
KOTOpas OIpeJielicHa Ha YPOBHE 0a30BOTO Kiacca, a He K BIOKEHHOMY 00bekTy. To ecTh, Korza s TOBOPIO,
YTO 00BEKT MPOM3BOJHOTO KJIacca MMeeT "KOMIIOHEHT 0a30BOro Kiacca", TO UMCI0 B BUJIY, YTO HEKOTOPHIC
M3 €ero moJyied U 00pabOTYMKOB COOOIEHUH ompesieNieHbl Ha YpoBHE 0a3oBoro kiacca. Ilpm paccMoTpeHun
BIIO’KEHHOTO 00BEKTa 51 Oyy Ha3bIBaTh €ro "mosieM" Win "BIIOKEHHBIM 00beKTOM".

Tabauna 3. /[Ba onpeaerieHus Kiracca, OTMHAKOBO MPEACTABISIEMBIC
Ha YPOBHE MAIIMHHOTO KOJIA.

O0bequHeHHE Hacaenosanue
class container class base : public some_cls
{ {
some_cls contained; /...
...
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98. CHauyana npoeKkTupymnTe o6 beKTbI.

IlepBBIM TIYHKTOM ITOBECTKH ITHS BCETHa JOJDKHO OBITh IPOCKTHPOBAHHE CHCTEMBI OOMEHa COOOIIEHISIMH,
O0OBIYHO TTOCPENCTBOM IHarpaMM OOBEKTOB THIIA ONMHCAHHHIX bydem. HaumHas ¢ mepapxwum KiIaccoB, BBI
MPOSIBIISIETE CKIOHHOCTh K M30BITOYHOMY MPOEKTHPOBAHHUIO, PEANN3ysi BO3MOKHOCTH, KOTOPEIC HE HY>KHBI.
Kpowme Toro, He 3Hast, Kak HY)KHO CBSI3aTh OOBEKTHI APYT C APYTOM, OOBIYHO TPYJHO CKa3aTh 3apaHee, KaKkue
BO3MOXKHOCTH MOTPEOYIOTCS B KaXIOM Kiacce. Tspkenno 000011aTh, Korua y Bac HEeT JeTaieH.



99. 3aTeM NpoeKTUpynuTe nepapxmio CHu3y BBepx.

ITocne Toro, Kak BBl CIPOEKTHPOBAIHN CHCTEMY OOBEKTOB W COOOIICHUHA, BB MOXETE€ MPUCTYNATh K
uepapxun. OTKHHBTECh HA CITUHKY Kpeclia U B3TJISSHUTE HA Pa3IMYHbIC O0BEKTHI, M BBl YBUIWUTE, YTO MHOTHE
W3 HUX TIOJIYYaloT MOX0Xue coodmeHus. Eciu 1Ba cooOIeHuns, TockIaeMbIe K Pa3HbBIM 00bEKTaM, OX0XKHY,
HO HE OJIMHAKOBHI, TO BAM MOJKET IOJIOMTH clierka Oosiee o0Iiee KOMIIPOMHUCCHOE, KOTOPOE CMOXKET paboTaTh
U B TOM, U B IpyroM Mecte. OOpaboTYHKH I BCEX OOIMUX COOOMICHUH TOJKHBI OBITh CKOHIICHTPUPOBAHEI B
eauHbI 0a30BbIA Kiacc. Hampumep, numes oquH oObekT, moiydaromuidi coodmenust A, B u C, u Bropoit
00BekT, monmyvaronwii A, B, D u E, BBl JOKHBI OCTAHOBUTHCS HA MaJICHBKOH MepapXuu KIacCoB, B KOTOPOU
0a30BBIN KJacc peanusyeT oOpaboTUnMku cooOmeHuid s A W B, oIMH TPOW3BOMHBIN Kacc pealnu3yer
obpabotunk mis C, a BTOpOW NPOU3BOAHBIN Kiacc - oOpabotumku mis D m E. Bel mpojomkaere 3TOT
MIPOIIECC COEAMHEHUST OOIMMX JJIEMEHTOB B OOIMe 0a30BbIe KIAcChl IO TeX IOp, MOKa Hedero Oyaer
COEIMHATE. Tenepr y Bac eCTh Hepapxust 0a30BBIX KITACCOB.

Brl 3ametnte, 9To yem Oonee oOMIMM SBISIETCS KJIACC, TEM BEIIIE OH PacIloyIo’keH B mepapxuu. Hampumep,
KJIacc yIpaBIIOIIEr0 manager BeposITHO UMEET BCe CBOWCTBA Kilacca 0000IIEeHHOTO ciyskaiiero employee,
a TaKKe HECKOJBKO JOMOJHHUTENIBHBIX CBOMCTB (TaKnX, KaK CHHMCOK MOJYMHEHHBIX Ciyamux). Torma s
manager UIMEET CMBICI HaclleloBaTh OT employee, MOTOMY 4TO 3TO 100aBUT BO3MOKHOCTH, OTCYTCTBYIOLIHE
B 6a30BoM Kiacce employee.

Ha »ToM sTame mporecca MpOEKTHPOBAHUS BBl BCE €Ile JaKe HE MOJIyMAalld O TOM, YTO K€ JOJDKHO OBITh
BHYTPH 00BEKTOB. BBI TIO-TIpeXKHEMY UMEETE JIENI0 TOIBKO ¢ CUCTEMON 0OMeHa COOOIIECHHUSIMH.

[MoceAHUM LIArOM Ha ATOM JTarle POSKTHUPOBAHUS - MIOCIIE TOT0, KaK BbI CACNAIN 3CKN3 IPOEKTa HePAPXUU
KJIACCOB - OCTaeTCs 3alKCh ONMpeAeNieHU KiaccoB. Bl moOaBute OTKpHITHIE (public) dyHKIMU-YIEHBI IS
KKJ0T0 COOOIICHNS, TIOIYIaeMOro 00BEKTOM. Dmu 00pabomuuxu cooouenuil A80mcs eOUHCmeeHHbLMU
OMKPbIMbIMU  YJNeHaAMU e6auleco Onpe()eﬂel-m;z Kjacca. BCG OCTaJIbHOC ()OJI.')fCHO 6blmb 3aKPBITBIM  WJIN
3alUIeHHBIM. Bekope 06 3ToM moapoOHee.

99.1. Ba3oBble Knaccbl AOMKHbI UMeTb 6oiee 0gHOro NPoOM3BOAHOIO
obbekTa.

310 mpocTo Ipyras TOYKa 3peHHs Ha Hpenslayliee mpaBwio. Eciam 0a3oBBIN Kilace sSBISETCS CHOCOOOM
KOHLICHTPAIIMK CXOJHBIX CBOIMCTB B OJTHOM MECTE, TO €CTh CMBICI B TOM, YTOOBI HHKOTJAa HE MMETh BCETO
OJIMH TMPOM3BOJHBIN Kilacc. Eciii OH y Bac OJMH, TO BO3MOKHOCTH 3TOTO €AWHCTBCHHOTO ITOTOMKA JIOJKHBI
OBITH TIEpeaHbl POJUTEIIO.

100. Bo3moxXHOCTH, onpeferieHHble B 6a30BOM Knacce, AO0/KHbI
MCNONIb30BaTbCA 6CeMu NPOMU3BOAHbLIMM Knaccamu.

101. C++ - 3TO He Smalltalk: nsberante obwero knacca object.

[Iponiecc pa3pabOTKM HepapXUM CHU3Y BBEpX OOBIYHO [aeT BaM JIEC W3 MAJICHBKHX IEPEBBEB, CKOpee
IIMPOKKX, YeM BBICOKMX. [locTpoeHne mepapXxuu CHHU3Y BBEpX IOMOXKET BaM H30exaTh oOmied mpoOsieMbl
JuIst mepapxuil kimaccoB C++: kiacca object, OT KOTOpPOTO Hacieayercsi Bce B cucTeMe, kak B Smalltalk.
Taxoit npoekt xopom miast Smalltalk, HO, kak mpaBwio, He pabortaer B C++. Kakoe cBoWcTBO MOr OBl
peann3oBbIBaTh 3TOT 0o0mmMi object? To ecTh Kakoe CBOMCTBO JOIDKEH MMETh KaXIbIH OOBEKT KaXJIOTO
Kjacca B Bamed nporpamme? EaMHCTBEHHOE, YTO NPUXOJWT HA yM, 3TO - YIpPaBIE€HHE IaMSATHIO,
CHOCOOHOCTh 00BeKTa cebsi co3marh. OTo Jnenmaercst B C++ mocpeacTBOM orepaTopa new, KOTOpHIH B
JNEeHCTBUTEIBHOCTH sBJIACTCS (yHKIMeH riio0anbHOro ypoBHs. DaKTHYeCKH BBl MOXKETE CMOTPETh Ha
ro0anbHbIA ypoBeHbh CH++, kak Ha (yHKIMOHAIBHBIN 3KBUBaJICHT object B Smalltalk. Xopomas nepapxwst
kimaccoB C++ mpeacraBiseT coO0H OOBIYHO KOJUICKITMIO HMEpapXWil MeHbIIero pasmepa. [IpomuTtupyem
TaKOTO aBTOPHTETA, KAk caMoro Bespua CTpayctpyna - cosmarens C++ - 1o 3ToMy moBoxy® :

% Dra murata sBISETCS OTPHIBKOM M3 CTAThM, pasMelleHHo# CTpaycTpyrmoM B TelnekoHdepeHinn BIX B

nexabpe 1992 r. TlomHocThIO CTaThs omybOnukoBaHa B kHUre MaptuHa Xemnepa "Advanced Win32
Programmong"(New York, Wiley,1993), pp.72-78.



Cmvicn 30eco 3aKnio4aemcs 6 mMoM, 4mo me CMuiu, KOmopvle HOOX00Sim U XOPOUo
noooepocusaromes ¢ Smalltalk, ne ob6szamenvno nooxoodsm o C++. B wacmuocmu,
pabckoe credosanue cmunio Smalltalk ¢ C++ edem x neappexmuenvim, Ypooausvim u ¢
mpyoom conpogodcoaemvim npoepamman wa C++. Ipuuuna 6 mom, ymo xopowui C++
mpebyem npoexma, KOMOpPbIU U3GIEKAen NpeuMyuecmed u3 CUCMmemMbl CMamuidecKux
munos C++, a ne bopemcs c¢ meti. Smalltalk noooepoicueaem cucmemy OuHamuyecKux
munos (4 moavko) u ama mouka 3penus, nepegedennas na C++, gedem K upe38bluauiHoO
HEHAOEHCHOMY U YPOOIUBOMY NPUBLOEHUIO MUNOB.

...Boobasok, Smalltalk noowpsiem modeii cmompemv Ha Hacredosauue, Kaxk Ha
€OUHCMBEHHDBIN, WU, NO MeHbUlell Mepe, OCHOBHOU MemooO Op2aHU3AyUU NPOSPAMM, U
0p2aHU306bI6AMb KIACCHL 6 uepapxuu ¢ eouHcmeenHou eepuiunol. B C++ xuaccol
AGNAIOMCA MUNAMU, U HACTE008AHUE HU 8 KOeM Ciaydde He SAGISAemcsi eOUHCMEEHHbIM
Cpeocmeom opeanuzayuu npocpamm. B uacmmocmu, wabnromvl a61a10mcs  OCHOBHLIM
CpPeOCcmeom npedCcmasietiuss KOHMeEUHEPHbIX KAACCO8.

OnHol u3 GOJBIIMX MPOOJIEM TUTOXO OPTaHM30BAHHBIX HEPApXUH SBISACTCS MPEBBIIICHNE 0araKHOW HOPMBI .
ba3oBrle Kiaccel NOKHBI MMETh MOJNA U HOANEPKKH BO3MOXHOCTEH, pealu3yeMbIX pa3IHYHBIMH
obpaboTunkamu. Ecnu Hpou3BOAHBIM Kiacc HE MCIOJB3YEeT TaKyl0 BO3MOXHOCTb, TOIZA €ro OOBEKT
PacIpoCTpaHsieT BCIOAY CBA3aHHBIE C HMM HaKJIaJHBIE PAacXonbl, HEe JaBas BEITOA. JTO OJHA M3 mpobiieM
nepapxuu B ctiiie Smalltalk, umeromeit oqHy BepimnHy B Bue o0miero oobekra. Bee monsi, moMeleHHbIe B
Hero BaMu (M Bce SYEHKH B TaONMIE BUPTYaIbHBIX (DyHKIMH), OyayT HEpeHSATH KaXIbIM OOBEKTOM B
cHCTeMe, HE3aBHCUMO OT TOTO, UCIIOJIb3YEeT OOBEKT ITH I10JISI, MITH HET.

JlydmM criocoOoM M30ekaTh ITOH MPOOJIEMBI SIBIIETCS UCIONF30BAaHUE MHOXKECCTBCHHOTO HACIICIOBAHUS
JUIsL pealin3aliii KJiacCoB-cMelIeHnid. BoT kak cMerieHne paboraer. Bo3BpaTHBIIMCH K HAIlleMy HpUMEpPY C
employee, BBl MOTJIH OBbI pEAJIN30BaTh €T0 B BUJIE CUCTEMBI KJIACCOB CIIECIYIOINUM 00pa3oMm:

class employee

// codepaicum 6cto ungopmayuio, 06wyI0 0I5l BCEX CLYHCAUWUX.
// hamuausa, adpec u m.o.
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class manager : public employee

{
// 0obaesasiem ungpopmayuio, cneyu@uunyro 015 ynpasisiiowje2o, maxyio, Kax
// CRUCOK NOOYUHEHHBIX CILYAHCAWUX. YIPABHAIOUWUL TOCE ABTACMCI CLYAHCAUSUM,
// ROIMOMY NPUMEHUMO HACIE008aHUE
database list_ of managed emploees;

H

class peon : public employee

{
// 0obaesasiem ungpopmayuio, cneyu@uunyro 01a NOOEHWUKA
manager *this_boss;

b

Bce 310 mpmemiemo 1o TexX mop, MOKa HE MPUXOAWUT BpeMs CO3/aBaTh HAIll CIIMCOK OOBEKTOB employee,
KOTOPBII MoAaepKUBaeTCs 00beKTOM manager. Bo MHOTHX peanu3anusax CTPYKTYp JaHHBIX OOBEKT JelacTcs
COXpaHsIeMBIM IIyTeM HACIIEIOBAaHM €ro Kiacca OT Kjlacca, KOTOPBIM peann3yeT TO, YTO HYXKHO CTPYKType
JAHHBIX JUIA paboTHI IO Ha3HAYSHHIO. BBl MOTM OBI cIeNaTh 3TO 34ECh TaK:

class storable; ! coxpansiemviii
class employee : public storable { /* ... */ };

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



Hanpumep, meron add() knmacca database Mor ObI mony4aTh yKasaresb Ha 00beKT storable B kauecTBe cBOEro
aprymenTta. TakuMm croco6om 000 00beKT storable (Wi 0OBEKT, IPOU3BOAHBIN OT storable) MoxkeT OBITH
nobaeneH B database 0e3 HEOOXOIUMOCTH MOIU(PHUIMPOBATH YTO-THOO B IpOrpaMMe, B COCTaB KOTOPOt
BXOOUT Kitacc database.

Bce xaxeTcst mpaBUIBHBIM JI0 TE€X TIOP, TIOKa MBI PeabHO HE B3TJSTHEM Ha TO, KaK HUCIOJB3YIOTCS KIIAcCHI.
JlaBaiiTe ckaskeM, UTO 3TO cpeaHss Gupma, rae YUCIO YIPaBISIONINX OTHOCHTCS K YHCITY TOJECHIINKOB KaK
100 k 1. OgHako chnucKa YOpaBiSIOMIMX HET, €CTh JIMIIb CIUCOK MOJCHIIMKOB. TeM He MeHee, KaKIbli
manager HeceT Ha ce0c HM3JIUIIHIOI BO3MOXHOCTh COXPAaHSEMOCTH, XOTS OHa HUKOT/Aa HE HCHOJIB3YETCS.
PemmM 3Ty npo6iieMy Ipu MOMOIIY MHOKECTBCHHOTO HACIICIOBAHUS.

class storable;

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

IIpobaema 31ech B TOM, 9TO 3Ta "'COXpaHAEMOCTh" SBIIIETCS aTpuOYyTOM 00BbeKTa. ITO HE SABISIETCS 0a30BBIM
KIIACCOM B CTAaHIAPTHOM CMEICIIe THIA "Kpyr seisemcs Gurypoi”, a ckopee - "TOACHIUK s16711emcs
coxpansieMbIM". 3/1eCh BaKHA 3aMEHA CYIICCTBUTCILHOTO Ha TprjaraTeldbHOE. Ba3oBEIi Kitacc, KOTOPBIN
peamu3yeT "CBOMCTBO" THIA COXPAHSIEMOCTH, HA3BIBACTCS KIACCOM-CMEUleHUeM, TIOTOMY YTO BBl MOXETE
MPUMEIINBATh 3TO CBOWCTBO K TEM KilaccaM, KOTOPBIM OHO HY)KHO, M TOJILKO K 3THUM KjiaccaM. XOpOIIHid
METOJ] paclo3HaBaHUs 3TUX JBYX YHOTPEOJICHHI HACIEIOBAHUS COCTOHMT B TOM, YTO UM KIlacca-CMEIICHUS
OOBIYHO BBIPAKCHO TMPHJIATATCIBHBIM (COXPAHSIEMBIH, COPTUPYEMBIH, YCTOWYUBBIN, JUHAMHYCCKUNA U T.1.).
Hmenem HacTosiero 6a30Boro Kiacca 00bIYHO SIBISIETCSI CYIIECTBUTENBHOE.

Bcenencteue npuponsr C++ Bo Bcex y4eOHHKaxX pacCMaTpPHUBAETCS HECKOJIBKO IMPOOJIEM ¢ MHOXKECTBEHHBIM
HaCIIeIOBaHWEM, OOJBITMHCTBO U3 KOTOPBIX BBI3BIBACTCSA pOMOOBHIHOM HepapXueil KIaccos:

class parent {}; // ponuTenb
class mother : public parent {}; // matb
class father : public parent {}; // oTen

class child : public mother, public father {} // moromox

3nech mMmeercs JBe TpyaHOCTH. Ecnm y parent ecTh MeTon AJs YKJIQAbIBaHHsl CIaTh C HA3BaHHUEM
go_to_sleep(), TO BBI MONMy4HTE OMIUOKY, MOMBITABIIUCH TIOCIATh TAKOE COOOIICHHE:

child philip; // OWITHATII - TOTOMOK
philip.go_to_sleep(); // ®dunumn, uan crats!

[Ipobnema coctour B TOM, uTto B 0OBekTe child Ha camom xmene nBa oOBekTa parent. 3allOMHHTE, YTO
HacJe0BaHue TPOCTO I00aBISCT MO (JaHHBIE-WICHBI) U 00paboTYMKM cooOIeHni ((QyHKIMU-YIICHEI).
OObekT mother nMeeT KOMIIOHEHT parent: OH COAEPIKHUT JOIOJHHUTEIHHO K CBOMM COOCTBEHHBIM BCE IOJIS
parent.” To xe camoe oTHOCcHTCs 1 k father. 3atem, y child ects mother u father, y kamoro u3 KOTOpEIX €CTh
parent. IIpo6nema c philip.go to sleep() cocTouT B TOM, YTO KOMIIWIATOP HE 3HAET, KAKOH M3 OOBEKTOB
parent IOJDKEH ITOTYYHTB 9TO COOOIIEHHe: TOT, KOTOPbIi B mother, wiu ToT, KoTopsiii B father.®

7 He myraiiTe ToT mpomecc ¢ obbemmHenneM. Y mother HeT mons parent, ckopee Ta uacth mother, KoTopas
orpeziesieHa Ha ypoBHE 0a30BOTo Kilacca, N300pakaeTcs Kak "KOMITOHEHT parent”.

¥ Ha camoM Jene mpaBHIbHEE CKa3aTh, YTO BO BPEMs KOMITHIAILHHM KOMIIHIATOpP HE 3HAET, OT KAKOTO H3
6azoBbIX KilaccoB parent oObekT child Hacmexmyer oOpaboTumk cooOmenus go to sleep(), xoTs sTa
MPaBHJIBHOCTh M MOXKET COUTH C TOJIKY. BBl MOXKeTe CIIPOCHTH, I0YeMy HEOIPEAEIeHHOCTh UMEET 3HaUEHHE,
Be/lb 3Ta (YHKIUS OJHA M Ta kK€ B 00omx KiaccaX. KOMIUIATOp HE MOXET CO3[aTh BETBICHHE BPEMEHHU
BBITIOJTHEHHUS, TAK KaK HE 3HAET, KaKoe 3HaUCHHE NPUCBONUTH yKazaTemro this, korna oH BbI3BIBACT (DYHKIHIO-
wieH 6a30BOTo Kiacca.



OmHMM U3 TyTeH pemIeHHus 3TOW MPOOJIEMBl SBISCTCS BBEICHHUC VYTOUYHSIONICH (YHKIWHU, KOTOpas
HaIpaBIIsET COOOIIEHNE HYy>)KHOMY Kiaccy (Miu 000uM):

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();
}
}

JlpyruM penieHrneM sSBIsieTcs BUPTYaIbHbIN 0a30BbIi Ki1acc:
class parent {};

class mother : virtual public parent {};
class father : virtual public parent {};

class child : public mother, public father {}

KOTOPBI 3aCTaBJIICT KOMIWIATOP MoMmemiath B o0bekT child nmumb ommH 00BEKT parent, COBMECTHO
ucnonb3yemMblii  o0bekTamMu mother u father. JIByCMBICIEHHOCTh WcCUe€3aeT, HO TIOSBISIOTCS JPYTHE
npoOuiemMbl. Bo-TepBbIX, HET BO3MOXKHOCTD 110Ka3aTh HA YPOBHE ITOTOMKA, XOTUTE Bl HJIM HET BUPTYaIbHBII
0azoBelil knmacc. Hanmpumep, B cienyromeM koxae tree list node MoxeT OBITH WICHOM Kak JepeBa, Tak U
CIIMCKA OJTHOBPEMEHHO:

class node;
class list node : public node {};
class tree_node : public node {};

class tree list node : public list node, public tree node {};

B cnenyromem Bapuanrte tree list node MoXxeT OBITh YJIEHOM WJIM JAepeBa, WM CIUCKa, HO HE 000UX
OJTHOBPEMEHHO:

class node;
class list node : virtual public node {};
class tree_node : virtual public node {};

class tree_list node : public list node, public tree_node {};
Bawm 651 X0TENOCh AeNaTh 3TOT BBIOOP Ipu co3aanuu tree_list node, HO Takoi BO3MOKHOCTH HET.

Bropoit mpobnemoii sBisiercss umHUIManM3anusa. KoHcTpyktopel B list node u tree node, BeposTHO,
MHUIMANTN3UPYIOT 0a30Bbli kiacc node, HO pa3HbIMH 3Ha4eHUsMU. Eciu mmeercs Bcero oauH node, TO
KakoW M3 KOHCTPYKTOPOB BBIMOJIHUT 3Ty MHHIManu3anuo? OTBeT HenpusTHbIA. VHuimanuzuposath node
JIOJDKEH HacJeIyeMbIi MOCIeTHUM MPOU3BOMHBIN Kiacce (tree list node). XoTsa 3T0 AEHCTBUTENBHO ILIOXAS
MBICTIb - TpeOOBaTh, YTOOBI KJIACC 3HAN O YEM-IMOO B HEPApXHH, KPOME CBOUX HEMOCPEICTBECHHBIX
poauteneli - uHaye OBLIO OBl CIIUIIIKOM CHIIBHOC BHYTPCHHEE CBS3BIBAHHE.




OOparHasi CTOpOHa TOH ke caMoil MpoOIeMBbl TIPOSBISIETCS, €CIIN Y BaC €CTh BUPTyalbHble (DYHKIMH Kak B
CJIeIyIOMIEM KOZE:

class persistent

{
public:
virtual flush() = 0;
15
class docl: virtual public persistent
{
public:
virtual flush() { /* coxpanums dannwvie docl na oucke */ }
¥
class doc2: virtual public persistent
{
public:
virtual flush() { /* coxpanumo dannvie doc2 na oucke */ }
15

class superdoc : public docl, public doc2 {};

persistent *p = new superdoc();
p->flush(); /I OLLIMBKA: xaxas uz ¢pynxyuil flush() evizeana?

102. CmelwueHuns He AOMKHbI HacneaoBaTbLCA OT Yero nonarno.
103. CmelweHus fonKHbI ObITb BUPTYyanbHbIMU 6a30BbIMM Knaccamu.

104. WHunumanunanpyute BupTyarnbHble 06a30Bble Kraccbl MNpM NOMOLLMU
KOHCTPYKTOpa, MICNOSIb3yeMOro no yMosi4aHuio.

Bbl MoOXeTe CBeCTH [0 MHHHMyMa pacCMOTPEHHBIE paHee IpoOIeMbl, CTAPasCh MPUACPKHUBATHCS
CJIE/TyIOUINX TPaBWI (MHOTHE CMEIIEHHs HE MOTYT COOTBETCTBOBAaTh UM BCEM, HO BBI J€JaiiTe BCE OT Bac
3aBUCHIICE):

e Ecim MOXHO, TO CMEIICHUS HE JOJDKHBI HACIEAOBAaTHCA OT HYEro IOMalio, TEM CaMbIM IIOJHOCTBHIO
ycTpasss mpobieMy poMOOBHIHON HepapXHUX P MHOKECTBEHHOM HacJIeIOBaHUH.

e JIng cMelIeHus JOKHA 00eCIIeYnBaThCS BOSMOKHOCTE OBITh BUPTYaTbHBIM 0a30BBIM KIIACCOM JJIS TOTO,
4yToOBl HE BO3HHKaja IIPpOOJeMa HEONpENEeNeHHOCTH B CIydae, €CJIM y Bac BCE JKE IIOJNYYMIIach
POMOOBHIHAS CTPYKTYpPa KJIACCOB.

e Ecnu MOXHO, TO CMEIIEHHE TOJDKHO BCErJa CTPOUTHCS C UCIONB30BAaHHEM TOJIBKO KOHCTPYKTOpa IO
YMOJYaHHIO (HE MMEIOIIEro apryMeHTOB). OTO YyHIpomaeT o(OpMICHHE CMEIICHHS B KauecTBE
BUPTYaJbHOTO 0a30BOT0 KJacca, MOTOMY YTO BaM HE HYXXHO OylmeT 3a00THThCS O WHHUIIAATH3AI[NH
Oonpmieid yacTH HaciexyeMoro oObekTa. B KOHIlE KOHIIOB, MO YMOJYAHUIO BCETAa HCHONB3YyeTCA
KOHCTPYKTOP IT0 YMOTYAHHIO.

105. HacnepoBaHMe He noaxoAuT, €CnU Bbl HUKOrga He nocbinaeTe
cooblweHna 6a3oBOro Knacca o6 bLEeKTy Npou3BOAHOrO Kracca.



106. Be3sge, rae MOXHO, NpeanovynTanTe BKIKOYEHMNE HacregoBaHUIO.

107. Ucnonb3ynTe 3akpbiTble 6a30Bble KnaccCbl JiMWb KOraa Bbl OOJMKHbI
obecne4ynTb BUpPTyasribHble 3aMeLleHuns.

I'maBHas BbBII'OJJa OT HACJICOOBAaHHUA COCTOHMT B TOM, YTO BBl MOXKCTC ITHCATh yHI/IBepcaHBHBIfI Koz,
MaHI/IHyJ'II/IpyIOIIII/Iﬁ 00BEKTAMHU 0606HIGHHOFO 6a30BOro KjacCa, M TOT XK€ caMbIit KOO MOXCT TaKXKe
MaHUIYJINPOBATh 00BEKTAMHU MPpOU3BOJAHOI0 Kjacca (I/IJ'II/I TOYHEC, MOKET MAHUIIYJIMPOBATH KOMIIOHCHTOM
0a30BOro kjacca B 0OBEKTe IMPpOU3BOAHOTO KJ'IaCCﬁ). Haan/IMep, BBl MOKCTC HaIlUCaTbh (1)yHKIII/IIO, KOTOpas
[€YaTaeT CIHUCOK OOBEKTOB q)nrypa, HO OTOT CIHUCOK Ha CaMOM JCJIC COACPIKHUT 06LGKTI)I, KOTOpPbIC
YHacJeJ0BaHbl OT (1)I/Il"ypI>I, TAaKWC KaK KpYr U JIHMHUA. Tem He MCHEC, (byHKIII/II/I neyaTu 5TOI0 3HaATh HE
HYXXHO. Ona BHOJIHE JOBOJIbHA, CUHUTas UX 0606HIGHHI)IMI/I (1)I/Il"ypaMI/I. DTO Ka4eCTBO SBIISICTCS TEM, YTO
HUMCIOT B BUY, KOTAa roBOpAT O IMMOBTOPHOM HCIIOJIB30BAHWHU KOJa. Brr IIOBTOPHO HMCIIOJIB3YCTC OAWH U TOT
KE KO JJIA pasHBIX ACJI: BDEMCHAMM OH ME€YaTacT Kpyr, BpEMCHAMU - JIMHUIO.

Ecmm BB OoOHapyxwiu y cebsi OOBEKT MPOU3BOJHOTO Kilacca, OT KOTOPOTO HHUKOTIAAa HE TpedyeTcs
UCIIONIb30BaTh BO3MOXHOCTH 0a30BOTO Kiacca, TO, BEPOSTHO, B MPOCKTUPOBAHMU HEpPAPXUH €CTh KaKas-TO
omuOKa, XOTsI BCTPEUAIOTCSl PEIKHE CIydad, KOTJa Takoe MOBEJCHUE MPHEMIIEMO; MOITOMY B SI3bIKE €CTh
3aKphIThIC 0a30BBIC Kiacchl. Ho Bce ke BKIIOUcHHE (Ha3HauceHHE OOBEKTA IOJIEM B Kiacce, a He 0a30BBIM
KJIaCCOM) BCETa JIy4llle, YeM HacjeJoBaHue (TPU YCIIOBHH, KOHECYHO, YTO Y BaC €CTh BBIOOD).

Ecaun 00bexT MPOU3BOJAHOIO KjIaCCa HUKOIrJla HE IMOJy4acT COO6H16HI/I$I 0a30BOroO KJjlacca, TO BEPOATHEC BCCTO
KOMIIOHEHT 0a30BOro Kiacca B OOBEKTE MMPOU3BOAHOTO KJlacca HeﬁCTBHTGHBHO JOJIDKCH OBITH II0JIEM, H

HacJIeIOBaHKE BOBCE HE JOJKHO MCITOJIB30BaThCA. BMecTo BOT 3TOTO:

class derived : public base

{
¥

BaM IIOYTH BCCrja Jy4dlic ACjIaTh TaK:

class derived

{
}s

base base_obj;

Hcnonp3yiiTe 3akpbiThie 0a30BbIe KJIACCHI JIMINL B CIIy4asX, KOrJa BaM HY)XHO B IPOHM3BOJHOM Kllacce
Meperpykath BUPTyabHbIe PYHKIINU 0a30BOTO Kiacca.

YnauHbIil IpUMeEp MOJOOHOTO HEMPABHIBHOTO HCIIOJIB30BAaHMS HACIECIOBAaHHUA €CTh BO MHOTHX HEpapXusIX
kiaccoB miust Windows, KOTOpble HacllelylOT Kiacchl Tuma "nuanoroBoe okHO" or "okHa". OnHako B
peanpHON MporpaMMe BbI HUKOT/Ia HE TIOChUIAeTE OTHOCSIIMECS K OKHY COOOIIEeHHUS (TUMa "cIBUHYThCA" WIN
"N3MEHNTH pa3Mep") B AUaIOroBoe OKHO. To ecTh JUaoroBoe OKHO He A6/s1emcs OKHOM, TIo KpaiiHel Mepe ¢
TOUKM 3PEHHUs TOro, KaK AMajloroBO€ OKHO HCHOJB3yeTcs B mporpamMMe. Ckopee AMAlOroBO€ OKHO
UCTIONIb3YET OKHO, YTOOBI ce0st moka3aTb. CiioBo "seusemcs' moapa3yMeBaeT HacleloBaHue, a "ucnorvzyem"
- BKJIFOYEHUE, KOTOPOE 3A€ECh JIyullle TOAXOIUT.

[Mono6HOE MI0X0€ MPOSKTUPOBAHHE, MEXAY MPOYMM, OOBIYHO MMEET HMPUYHUHOW OTCTYIUICHHE OT MpaBMIia
ompesieNieHus: 00bEKTOB B TIEPBYIO odepenb. To ecth koHNenus "okHa" B Microsoft Windows umeeT cMmbIca
TOJIBKO JJISl IOACUCTEMBI BU3YaJIbHOTO BBIBOJA. [IManoroBoe OKHO M300pa)kaeTcs B BUAE OKHA, HO 3TO He
3HAuum, 9TO 3TO OKHO, JaKe €CJM MOACUCTEMa BHU3yalbHOTO BBIBOJA MPEIMOYUTAET €r0 paccMaTpuBaTh B
3TOM KadecTBe. [loXoe MPOEKTUPOBAaHHE TIOJMY4aeTCs, KOTJa MCXOISIT M3 CYIIECTBYIOUICH CHCTEMBI
BU3YaJbHOTO BHIBOJIA M 3aTEM IIOMEINAIOT BOKPYT Hee 00O0JIOUKY MPH MOMOIIHA OMOIHOTEKH KIIACCOB, BMECTO
TOT0, YTOOBI UCXOIUTh M3 OMUCAHUS MPOTPAMMEI, pelllasi 3aTeM, KaK Pealn30BaTh B MPOTPaMME peabHbIC
OOBEKTHI.

108. MpoeKkTupynTe CTPYKTYpPbI AaHHbIX B NOCNEAHI0 ovyepeab.



JlobaBneHre moieii JaHHBIX BBIMIOIHACTCS B MPOIECCE MPOCKTUPOBAHUS B TOCICAHION odepens. Jpyrumu
CJIOBaMH, TIOCJIC TOTO, KaK BBI Pa3padoTaiy COOOIICHNS, BaM HY>KHO MOHSATh, KaK pPEaTi30BaTh BO3MOXKHOCTH,
3ampammuBacMble 3TUMH COOOIICHMSMH. BeposTHO, 3TO TpymHeWImas d9acTb mporecca OOBEKTHO-
OPHEHTHPOBAHHOTO MPOCKTHPOBAHUSA U CTPYKTYPHOTO IIPOTPAMMICTA: 3aCTaBUTh ceOs HE AyMaTh O
JeXalel B OCHOBE CTPYKType NaHHBIX JI0 TeX IOp, IMOKa He OyAeT rOTOBHI IOJHOCTBIO CHCTeMa OOMEHa
COOOIICHUAMH U HEepapXus KIACCOB.

B 3TOT MOMEHT mporiecca TPOEKTUPOBAaHUS BBl Takxke Mo0OaBisieTe 3akpbIThie (private) "pabouwme" (wMmm
"BcrioMorarenbHbele") (QYHKIUHM, KOTOPBIE IOMOTAIOT 00paboT4nMKaM COOOIIEHHI CIIPaBUTBCS CO CBOCH
paboToii.

109. Bce gaHHbIe B onpeaeneHnu Knacca AonKHbl ObITb 3aKPbITbIMM.

110. Hukorpa He gonyckanTe OTKPbLITOro AOCTyNa K 3aKpbITbIM AAaHHbIM.

Bce maHHBIE B OmpeneieHUH Kilacca JOJDKHBI OBITh 3aKphIThIMUA. Touka. Hukakux uckmodenuit. [Ipodaema
3[eCh 3aKJII0YaeTcs B TECHOM CLEIUICHHH MEXTY KJIACCOM M €ro MOJIb30BaTeIsIMH, €CIIH OHH UMEIOT IIPSAMOM
JIOCTYII K TIOJISIM IaHHBIX. S mpuBexy BaM HECKOJIBKO MpuMepoB. CKaxeM, Y Bac €CTh Kilacc string, KOTOphIH
UCTIONIb3YyeT MaccuB THIa char st XxpaHeHUst cBoMX JaHHBIX. CIycTs TOJ K BaM oOparaercst 3aKa3uuK W3
[Takucrana, mMO3TOMY BaM HYXXHO IIEPEBECTH BCE CBOM CTPOKM HA YDy, YTO BBIHY)KAAeT IEpeiTH Ha
Unicode. Ecim Bamr cTpOKOBBI Kiacc MO3BOJISIET KaKOW-TMOO TOCTYN K JIoKanbHOMY Oydepy char*, mimm
C/IeNaB 3TO ToJie OTKPBITEIM (public), nnm onpenenuB (yHKIWIO, BO3Bpalaonlyo char®, To B6I B 00JbIION
Gere.

BarsaeM Ha xon. BoT deticmeumenvho IIOXOH MTPOEKT:

class string

{

public:
char *buf;
...

§5

f()

{ .
string s;
/...
printf("%s/n", s.buf);

H

Ecim BBl mompoOyere wusmenuts omnpenenenne buf wa wchar t * mmg paborer ¢ Unicode (dro
npeanuceiBaercss ANSI C), To Bce (yHKIMH, KOTOpBIE MMEJNM NPsMOM TOCTyn K moito buf, mepecrator
paborats. U BbI OyzneTe HOJDKHBI HX BCE MEPETNCHIBATS.

Jpyrue poAcTBEHHBIC MPOOJIEMBI MPOSBISIOTCSA BO BHYTPCHHEH COTIACOBAHHOCTH. ECIH CTPOKOBBINA O0BEKT
comepxxut moje length, To BeI Mornmu Obl MomuduiupoBath Oydep 0e3 Moamdukarmm length, Tem cambiM
pa3pyliuB 3Ty CTPOKY. AHAIOTHYHO, JECTPYKTOP CTPOKU MOT OBl MPEAINOI0KHUTh, YTO, TAK KaK KOHCTPYKTOP
pasMecTwst 3TOT Oydep mocpencTBoM new, To OyneT Oe3omacHee mepenarh ykaszareiab Ha buf omeparopy
delete. OmHako ecny y Bac MpsIMOM TOCTYII, TO BB MOTJIM OBI C/IeTIaTh YTO-HUOYIb THIIA:

string s;
char array[128];
s.buf = array;

1 OpraHusanyd naMsaTH paspyuacTcs, Koraa 3Ta CTpokKa MMOKUAACT 001acThb HGﬁCTBI/Iﬂ.
HpOCTOG 3aKpPBITUC IIPpHU MMOMOIIU MO)_'(I/I(l)I/IKaTopa private monst buf ne oMoraeT, €CJIh Bbl IPOAOJIKACTC

obecrieunBaTh AOCTYN HOCPeACTBOM (PyHKIMHU. JIMCTHHT 7 MOKa3bIBaeT (parMeHT MPOCTOTO ONpeAeTICHUS
CTPOKH, KOTOpOoe€ OyJIeT HCIOJIb30BaThCA MHOM HECKOJNBKO pa3 B OCTaBIIEHCS 4YacTH 3TOH TJIaBhI.



(Yupomenue, cnenaHHOE MHOHM, CBEJOCh K HOMELICHHIO BCETO B OJUWH JIMCTHHT; OOBIYHO ONpeJesieHuE
KJlacca ¥ BCTPOEHHbIE ()YHKIMH OyIyT B 3ar0JIOBOYHOM (aiine, a octanpHOil kox B daiine .cpp).

BbI 3aMeTHTe, UTO 51 yMBIILICHHO HE peai30Ball CICAYIOUYI0 (QYHKIHIO B IUCTHHTE 7:
string::operator const char*() { return buf; }
Ecmu 6b1 peanm3oBai, To MOT OBI CAENATh CIeAyIOIIee:

JIneruHr 7. I1pocToit cTpOKOBBIN Kiacc.

1 class string

2 4

3 char *buf;

4 int length;  // oauna 6ygepa (ne cmpoxu);
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 veoid print( ostream &output ) const;

19 /...

20 };

21 //

22 inline string::string( const char *input_str /*=""*/)
23 {

24 length = strlen(input_str) + 1;

25 buf = new char|[ length ];

26 strepy( buf, input_str );

27 }

28 //

29 inline string::string( const string &r )

30 {

31 length = r.length;

32 buf = new char[ length ];

33 strcpy( buf, r.buf );

34}

357/

36 /* BupTyanbHbIf */ ~string::string( void )

37 {

38 delete buf;

39}

40 //

41 /* supryanpHbIi */ const string &string::operator=( const string &r )
42 {

43 if( this = &r)

44 {

45 if( length !=r.length )

46 {

47 free( buf);

48 length = r.length;

49 buf = new char] length ];

50 )




51 strcpy( buf, r.buf );
H

52
53 return *this;
54}
55
56 //
57 /* puptyanbHblii */ int string::operator< ( const string &r ) const
58 {
59 return strcmp(buf, r.buf) <0;
60 }
61 //
62 /* BupTyanbHbIN */ int string::operator> ( const string &r ) const
63 {
64 return strcmp(buf, r.buf) > 0;
65 }
66 //
67 /* BupTyanbsHbIH */ int string::operator==( const string &r ) const
68 {
69 return strcmp(buf, r.buf) == 0;
70 }
71 //
72 /* BuptyansHblit */ void string::print( ostream &output ) const
73 {
74 cout << buf;
75}
76 //
77 inline ostream &operator<<( ostream &output, const string &s )
78 {
79 !l Dma ¢ynxyus ne asrsemca QyHKyueu-uieHoM Kiacca string,
80 /I HO He dondicha Obimb OPYIHCECMBEHHOU, NOMOMY YO MHOU MYM
81 /] peanuzosan memoo 6b18600a CMPOKOU C80€20 3HAUEHUSL.
82
83 s.print(output);
84 return output;
85 }

void f( void )

{ .

string s;
...

printf("%s/n", (const char*)s );

}

HO S HE CMOTy peanu3oBaTh (yHKIHMIO operator char*(), koropas Obl padorama co ctpokoi Unicode,
WCTIONB3yIomeH s cuMBoia 16-6ut. S momwken Obl ObT HammcaTh QyHKIMIO operator wchar t*(), Tem
caMbIM MOIUQUIIPOBaB Ko B GyHKIwH f():

printf("%s/n", (const wchar t*)s );

Tem He MCHEC, OJHMM H3 TJIABHBIX CJIY4acB, KOTOPBIX s CTAparoChb n30€eKaTh npyu nomMouu 00BEKTHO-
OPUCHTUPOBAHHOTO IOAXOAA, SBJIACTCA HeOGXOﬂI/IMOCTL MOHI/I(l)I/IKaIII/II/I MONB30BaTeasl 00BEKTa npu
HN3MCHCHUHN BHYTPCHHCTO ONPEACICHUSA OTOIO 06’L€KTa, MO2TOMY npeo6pa3OBaHHe B char* HEIPUCMIIEMO.

Taxoke ecTh MPOOIEMBI CO CTOPOHBI BHYTPEHHEH cormacoBaHHOCTH. ViMes ykazarenb Ha buf, Bo3BpaIieHHbII
dbynkmmert operator const char*(), BbI Bce e MOKeTe MOIU(PHUITUPOBATH CTPOKY MPH MOMOIIH YKa3aTems 1
UCTIOPTHUTH ToJie length, XOTs A7 3TOTO BaM MPHIETCS HEMHOTO MTOCTaPaThCS:

string s;
...
char *p = (char *)(const char *)s;




gets(p);

B paBHo#i cTeneHn cepbe3Hasi, HO TpyIHee 0OHapyKUBaeMas IpodIeMa BO3HUKAET B CICIYIOIIEM KOJIE:

const char *g( void )

{ .

string s;

...

return (const char *)s;
H

Omneparus npuBeAcHUs BbI3bIBacT (GyHKIUIO operator const char*(), BozBpamaromyro buf. Tem He MeHee,
JIECTPYKTOp KJiacca string mepemaet 3ToT Oydep omeparopy delete, xorma cTpoka HOKHAaeT 00JIacTh
nericteus. CiemoBarenbHO, QyHKIMS g() BO3BpAIacT yKa3aTellb Ha OCBOOOXKICHHYIO MaMsITh. B oTiamuue ot
NpeABIAYIIEro IpuUMepa, MpU ATOM BTOPO# MpobiieMe HET 3aKpy4eHHOTO OlepaTopa NMpHUBEICHHS B J1Ba
JTamna, HAMEKAOLIero HaM, YTO YTO-TO HE Tak.

Peanmuzanus B TUCTHHTE 7 HWCIpaBISeT TO, 3aMEHUB NpeoOpa3oBanue char® Ha 0OpabOTYMKOB COOOIIEHUI
THTIa MeToaa caMoBEIBOIa (print()). S ObI BEIBET CTPOKY TPH TTOMOIIIH:

string s;
s.print( cout )

WIIH:
cout <<s;

a He mcronb3ys printf(). [Ipm 3ToM coBceM HET OTKPHITOTO JOCTyINa K BHyTpeHHeMy Oydepy. DyHKImm
OKpYKEHHsI MOTYT MEHbIlIe OECIIOKOMTHCS O TOM, KaK XPAaHITCS CHMBOJIBL, /IO TeX IMOp, MOKa CTPOKOBBII
00BEKT MPAaBUILHO OTBEYAET HAa COOOIICHHE O CaMOBBIBOJE. Bbl MOXKeTe MEHSTh CBOMCTBA MPECTaBICHUS
CTPOKH KaK XOTHTE, HE BJIMSSA Ha OTHpaBuTeNs coobmeHus print(). Hampumep, cTpoKOBBI 00BEKT MOT ObI
coepkath 1Ba Oydepa - onuH s crpok Unicode u mpyroit mst ctpok char* - n obecneunBaTh MepeBoj
OJTHOI CTPOKM B Apyryto. Bl mormm Obl pake m00aBHUTH I epeBosa Ha (HpaHIy3CKHH SI3BIK COOOIICHHUE
translate to French() m moxy4uTs MHOTOS3BIKYIO CTpOKY. Takas CTENEeHb H30JLUU M SIBISCTCS LEJIBIO
00BEKTHO-OPHEHTHPOBAHHOTO TIPOrPaMMHUPOBAHKs, HO Bl €¢ He JOObETech, eciu He OyAeTe HEeNpeKJIOHHO
CJIC/IOBATH 3THM IIpaBUiIaM. 371eCh HET MECTa KOBOOSIM OT IIPOrpaMMHUPOBAHHS.

110.1. He nonb3ynTtechb hyHKUMAMU TUNa get/set (UTeHUA U npucBanBaHus
3Ha4YeHun).

DTO TpaBHUIIO B JEHCTBUTEIHHOCTH TO K€, YTO W TpeAplayInee "Bce MaHHBbIe JODKHBI OBITH 3aKpBITHIMU". S1
BB/ €0, MOTOMY YTO €CTh Takas paclpOCTPaHCHHAS OIIMOKAa CPeIH HAYMHAIOIIMX MTPOIPAMMHKCTOB Ha
C++. Het pa3HUIIBI MEXY:

struct xxx
{
int x;

}s

class xxx {
private:
int x;

public
void setx (intix){x=ix; }
int getx (void) { returnx; }



3a UCKJIIOYEHHEM TOH, YTO BTOPOW BapuUaHT TpyAHEE uuTaTh. [IpOCTO clenath HaHHBIE 3aKPBITHIMHU
HEJIOCTaTOYHO: BaM HY)KHO M3MEHHUTH 00pa3 MmbIcied. [loaBeeM UTOT MO HECKOJNBKHM YIIOMSHYTBIM pPaHee
MyHKTaM:

Coobmienne peamusyer cBoiicTBo. OTkpbITas (public) ¢yHKIMS peanusyer obpaboTdank coobmienus. ITomst
JIAHHBIX - JIMIIHKAE BO BHEIIHEM MHpE; BbI J00aBIsieTe MX JIUIIb JUIS TOTO, YTOObI MMETh BO3MOXKHOCTH
peann3oBath CBOMCTBO. JOCTYI K HUM JOJKEH OBITh HEBO3MOXKEH.

3ameTbTe, 4TO Bl Oynere M3peika BHICTh O0OpaOOTYMK COOOIIEHHH, KOTOPHIH HUYEro He JeNaeT, KpoMme
BO3BpaTa COAEPKMMOrO MOJS WM NOMENaeT B IOoJe 3HayeHue, NepeJaHHOe B BUJAE apryMeHTa. JTOT
0o0paboTynk TeM He MeHee He sBisieTcss (yHKIueH Tuma get/set. Bormpoc B TOM, kKak BO3HHMKAeT Takas
curyarys. Her abcomroTHO HUYETo TI0X0To B TOM, €CJIM BBl HAUMHACTE C psiJia COOOIIEHHUH 1 3aTeM pellIaeTe,
YTO CaMBIM IPOCTHIM CIIOCOOOM peajH3ali COOOMICHHUS SIBISIETCSI MOMEIICHHE CIICIHAIBHOTO TOJS B
ompezeneHne kiacca. JIpyruMu cioBamH, 3TOT 00OpabOTYMK COOOIIEHMH HeE SIBISIETCS YCIOKHEHHBIM
croco0OM JT0CTyTIa K TIOITI0; CKOpEee, ITO IOJIe SBIIAETCS IMPOCTHIM CIIOCOOOM peain30BaTh coo0meHne. X0t
BEI [TOTIAJIH B TO JK€ MECTO, BBI IIOTAJIN Tyla COBEPIICHHO APYTHM ITyTeM.

Koneuno, sta opranm3anus o3zHadaer, 4to C++ He MokeT ObITh d()(PEKTHBHO MCTOIB30BaH B THOPHIHOM
cpene C/C++, moromy uTo MHTEpQEHC MEX Ty TBYMS MOJOBHHAMH MPOTPAMMBI YHUUTOKAET WHKATICYJISIIHIO,
KOTOpO# BBI TaK CHJIBLHO CTapaJICh JOOUTHCs. B m3BecTHOM cMmpbicie xaib, 9To C++ co3gan Ha ocHoBe C,
MOTOMY YTO 3TO MPOCTO MOACTPEKAET HAC K OLIHOKAM.

3akoHYy 3TOT paszzien Oojee pealbHBIM mpuMepoM. Kak To pa3 s BuIel MHTEpQEWc, B KOTOPOM OOBEKT
"KaneHaapp” MO3BOJUT MOJIB30BATEII0 HHTCPAKTUBHO BHEIOMPATH HaTy, MICITKAs MBIIIBI0 HA KaKOM-THOO W3
JTHCH, TIOKa3aHHBIX Ha N300pakeHnU KayeHaaps. "Kamennapp" 3aTeM 3KCIIOPTHPYET 3Ty JaTy B JPYTUC YaCTH
MpOrpaMMEbl, TTOMeIas ee B 00beKT "mata", KOTOpelii Bo3Bpamiaercs u3 coobmenus get date(). [Ipobmema
3leCb B TOM, YTO IIPOSKTHPOBAHHE BBHIIOJHEHO BBIMOJHEHO HaW3HAHKY. [IpOrpaMMHCT MBICIHI
CTPYKTYPHBIMH KaTE€rOpHUsIMH, & He 00bEKTHO-OPUEHTUPOBAHHBIMH.

[Tpu BBITOTHEHWU MOJKHBIM O0Opa3oM €OMHCTBEHHBIM BHAWMBIM B JIPYTHUX YaCTSAX HPOTPAMMBEI OOBEKTOM
Obi1 Obl 0OBekT "mata". "JlaTa" wmcmombp3oBana OBl OOBEKT "KalleHAaph' IS pealn3alydu  COOOIICHIS
MHANHMAIN3UPYH ce0s1 (KoTopoe MOTIIo ObI OBITH KOHCTPYKTOPOM), HO "KaJleHJaph" OBl conepikaics BHYTpH
"mater". OnpeneneHue Kiacca "KaleHAaph" MOXKHO ObLIO OBI Jake BIOKUTH B ONpejelicHue kiacca "mara'.
OOBekT "mara" Takke MOT OBl TOJICPKUBATH JAPYIHE WHHUIMATH3HPYIOMIAE COOOINCHUS, TaKhe Kak
WHHULUATU3UPYH_ce0s_OT PEeJakTHPYEeMOro BBOJA WIM WHHIIUATH3UPYH ce0s W3 CTPOKH, HO BO BCEX
cinydasx 00BEKT "mara" oTBewyaeT 3a HYXHOC JUIS WHHUIMAIU3AIMH B3aUMOJICHCTBUE C TMOJIb30BATCIECKUM
uaTepdeiicom. OcranbHas 4acTh MPOrPaMMBI TIPOCTO OB HEMOCPEICTBEHHO KCIIONb30Bana "maTy'; HUKTO,
Kpome "matel", maxe OBl HE 3HAT O CYIIECTBOBAaHUM 00bekTa "KaneHmapp". To ecTh BBl ObI 0OBSIBIIIN "AaTy"
Y TpHKa3amd el ce0s MHUIHAIM3UpPOBaTh. 3aTe€M Bbl MOXETE IepenaBaTh oOBeKT "marta" BCrOay, Kyda
HeoOxomumo. KoneuHo, "mata" moipkHa Takke yMeTh ceOsi BBIBECTH, Iepeciarh B (ain wimm u3 (aiina,
CPaBHUTH ce0s C IPyTUMH JaTaMU U TaK Jlayee.

111. OTKaxunTecb OT BbipaXeHUM A3bika C, korga nporpammupyeTte Ha C++.

Muorue u3 npoOieM, pacCMOTPEHHBIX B MPEABIIYIIMX MpaBUliaX, BbI3BaHbI mporpammucramu Ha C, He
JKEJAIOMUMH OTKAa3aThCs OT 3HAKOMBIX BhIpakeHuidt C mpu mepexome Ha C++. Ta ke camas mpoOiema
CYIIECTBYET M B €CTECTBEHHBIX S3bIKaX: BaM OyJeT TSDKEJIO 3aCTaBUTh CeOsl MOHSITH MO-(PPaHIy3CKH, €CITH BbI
MPOCTO TIEPEBEAETE AaHTIIUICKUE BBIPAXKEHUSI B MX OYKBaJIbHbIC SKBUBAJICHTBI.

XopommuM npuMepoM 3Toi pobiremsl B C++ siBistercst char®. bonbmmHCcTBO mporpammuctoB Ha C HU 32 4TO
HE COIJIAIIAIOTCs 0TKa3aThCsl OT MUCIIONB30BaHMs CTPOK B Buae char®. IIpoGiema 3akirouaercst B TOM, 9TO BBI
TPUBBIKIN CMOTpEeTh Ha char* u gymaTh, 4TO 3TO CTpOKa. DTO HE CTpOKa. DTO yKazaTeib. Y 0KICHHOCTD B
TOM, YTO YKa3aTelb - 3TO CTPOKA, OOBIYHO BBI3BIBAET NPOOJEMBI, HEKOTOPHIE U3 KOTOPBIX S YXKe
paccMmarpuBall, a ipyrie OyayT pacCMOTPEHBI TIO3/IHEE.

CuMnitoMaMu  3TOW  TpoOieMbl  sIBJsieTcss  TosiBiieHWe char®  rae-HuOymb B IporpamMme, KOTOpast
MOIJIEP)KUBAET Kiacc string; BBl JOJDKHBI JeNaTh BCe Ha s3bIke string. O000mMM 3TO: YTOOBI 3aCTaBHUTH
00BEKTHO-OPUEHTUPOBAHHYIO CHUCTEMY paboTaTh, 6ce 0osicHo Ovimb o0bekTaMu. OcHOBHBIC THIBI C He
OYeHb MPUMEHUMBI, 33 UCKIIOUEHHEM TJIyOOKHUX HEAP HU3KOYPOBHEBBIX (DYHKILHMI-UICHOB Kiacca HHU3KOTO
ypoBHs. MHKancymsamus Bamero char®* B kiacce string pemruT MHOXECTBO NMPOOJIeM, W MOTPATHUTE Maccy



BPEMEHH, TIBITAsICh MOJJIEPKUBATh char®, mpu TOM, YTO CyHIECTBYET BIIOJIHE XOPOIIHMH Ki1acc string, KOTOPBIi
MOXET JIeNIaTh Ty ke padoTy.

Omnpenenenue Kiiacca He 00s3aTEIbHO YBEIMYMBACT HAKIAIHBIC PACXOJBI, MOITOMY 3TO HE MOXET OBITH
ompasaanueM. Eciu Barr kiacc string uMeeT eJMHCTBEHHOe mosie char®, u ecii Bce U3 METOJIOB SIBISIFOTCS
BCTPOSHHBIMU (YHKIMSIMH, TO Bl HAKJIAJHBIE PACXOIbl HE MPEBBICAT T€, KOTOPbIe Obl y Bac ObUIM HpHU
NpSIMOM  HMCTIOJIb30BaHMK char*, HO 3aTO BBl MOJYYHUTE BCE BBITOJbI COMPOBOXKICHUS, MPENOCTABISIEMbIC
kimaccamu C++. bosee Toro, y Bac 0yJeT BO3MOXHOCTh HAcJIeA0BAaTh OT String, 4TO HEBO3MOXHO ¢ char®.

Bo3pMmeM B kadecTBe IpuMepa yNpaBiLIOLIMN 37eMeHT-penakTop Windows - MaJeHbKOE OKHO, B KOTOPOM
nonb3oBaresib BBoAUT nJaHHble. ([Iporpammucter s X-Window, mnst Bac "ympaBistronuii sieMeHT"
Windows - 310 mpuMepHbIit SkBUBaeHT "widget"). YnpaBisiomuii sJieMeHT-pelakTop UMEeT BCe CBOICTBa
KaKk OKHA, TaK W CTPOKHW, M, CJEJOBATEIbHO, BaM ObUIO OBl JKEJAaTENbHO €ro peajli30BaTh, Haciemys
OJTHOBPEMEHHO OT Kjlacca window M OT KJacca string.

112. MpoeKkTupynTe C y4eTOM HacnenoBaHUA.

Huxorna He HagelTeck, 4ToO Kitacc He OyJIeT MCIOIb30BaThCs B KauecTBe 0a3oBoro kiacca. Cocpeporounmcest
Ha cilydae C IPUMEPOM YIPABISIONIETO 3JIEMEHTa-pelakTopa M3 INpeablayniero npaswia. S Obl xoTen
peann3oBaTh TaKOW AJIEMEHT, HAacleays OJTHOBPEMEHHO OT Kiacca window M OT KJlacca string, OTOMY 4TO OH
obnaaet cBolicTBaMu 00ouX. Y MeHsS HHYEro Obl HE IOJYy4HIIOCh, eciii Obl MHOTHE M3 (YHKUIHMH string He
OBLIM BUPTYaJbHBIMH. TO €CTh, TaK Kak s MOTY JIeJIaTh CO CTPOKOH cleyrolee:

string str = "xxx"; /] unuyuanuzuposams cmpoxy snavenuem "xxx"
str ="AOB"; /] 3amenumo npedvioywee snavenue na "466"
str +="rme"; /I npucoedunsem "2de" k umeroweiics cmpoxe.

TO XOTEJI IMETh BO3MOYKHOCTH JIeJIaTh CIEAyIoliee, YToObl IOMECTUTh TEKCT Kak B Oydep, nmpuHaieKammni
YIPaBISIOIEMY JIEMEHTY-PEJaKTOPY, TaK U B COOTBETCTBYIOIIEE OKHO:

class edit_control : public string
, public window
{/7* .. ¥}

edit_control edit = "xxx";
edit ="AGB";
edit += "roe";

51 OB Takke XoTen nepeaaBaTbh cBOH 00bekT edit control B (yHKIMIO, OKMIAIOUIYIO B KaUeCTBE apryMEHTa
string, Tak 4TOOBI JTIOOBIE U3MEHEHHUS, KOTOPBIE 3Ta (QPyHKIMS JesaeT B (TOM, YTO OHa NPUHUMAET 3a) string,
ABTOMATHUYECKH OTOOpaKaIMCh M B OKHE YIPABJISIOIIETO 3JIEMEHTa-peIakTopa.

Bce 310 He BO3MOXKHO, ecii (YHKIMH, 1MO00HBIe operator=() u operator+=(), He BUpPTyaJbHBIE B KJlacce
string ¥ TeM caMbIM, HE IIO3BOJIIONIME MHE TEM CaMbIM MEHSTh MX IOBEICHHE B IIPOM3BOJHOM Kiacce
edit_control. Hampumep, Tak kak QyHkmus operator=() kimacca string w3 ymctuHra 7 co cTpanHuisl 111
SBIIAETCS. BUPTYAJILHOMU, TO S MOTY CIENaTh CIeayIoIee:

class edit_control : public string
, public window

/...
virtual string &operator=( const string &r );

virtual string &edit_control::operator=( const string &r )
{
*(string *)this =r1;
window::caption() =r1; // onepayus paspewenus guoumocmu window:: npocmo 0
/I acnocmu



Crenyroniel (yHKIMM MOXET OBITh IEpeAaH WIN MPOCTOil 00beKT string, mim o0bekT edit control; oHa He
3HAET WJIH el BCe paBHO, KAKOW KOHKPETHO:

f( string *s )
{
/...
*s = "HoBoe 3nauenue" ;

B cnydyae oOwekTa string BHyTpeHHHI Oydep oOHOBIsieTcs. B ciyuae edit control Oydep oOHOBIsIETCS, HO
TaKXkKe MOTUPHUIUPYETCS 3aT0JIOBOK €r0 OKHA.

112.1. PyHKUMA-YNEH AOMKHA OObIYHO UCNOSMb30BaTh 3aKpPbITble NOMA
OaHHbIX Knacca.

Tak KaK Bce OTKPBIThIC (PYHKIIMU-WICHBI SBISIFOTCS 00pab0TYNKaMU COOOIIEHUH, a BCe 3aKPBIThIC (PYHKIIUU 1
TOJISL JJAHHBIX MPOCTO TMOAEPIKUBAIOT OTKPBITHIX 00pabOTIYNKOB COOOIIEHUH, TO TJe-TO €CTh OINOKA, €CIH
(YHKIMS HE UMEET JOCTyMa K MOJISIM JaHHBIX WM HE MOXKET BbI3BaTh (DYHKIIMIO, UMEIOIIYIO K HUM JIOCTYII.
Ota HyHKIWS TOJKHA, BEPOSATHO, OBITH TIEPEIBUHYTA Ha TIIO0ATBHBIA YPOBEHD HIIH B IPYTOM Kiacc.

SICHBIM TIPU3HAKOM TOTO, YTO BBl CAENAIM YTO-TO HENPaBWIIBHO, SIBISETCS (YHKLIMS M3 OJHOTO Kiacca,
TpeOyromias 11l cBoel pabOThI JOCTYIA K IOJISIM 00BEKTa APYroro Kiacca (B OTIAMYHE OT TOTO, YTOOBI UMETh
yKazarenb Ha JIpYroi oOBEKT I Ieperadn 3ToMy 0OBeKTy coolOmieHus). B camoM Xymmem ciydae Kiacc
"X03MH" JaeT CTaTyc APYKECTBEHHOTO Kiaccy "TocTh", M (YHKIMS-WIEH Kiacca "TOCTh" HCIIONb3YeT
yKazarenb "X03suHA" JUIS TOCTYIa K €ro IMoJisiM, HO HE MOXET IOJIyYUTh HUKAKOTO JIOCTYIa K JI000OMY U3
NoJiell CBOEro COOCTBEHHOTO Kilacca. MeXaHHM3M JpY)KECTBEHHOCTH 4YacTO HEBEPHO HCIIOIB3YETCSl TaKuM
CIocoO0OM, HO KJacC JOJDKEH JaBaTh CTAaTyC Jpyra TONBKO TaK, YTOOBI APYr MOT IIOCHUIATh 3aKpBITHIC
cooOIIeHNsT Kiaccy, AapsaueMy ApyxOy. JpyKecTBEHHBIH KJIacC HHKOTAAa HE JOMKEH HMEThb JOCTYH K
JAHHBIM JPYTOTO KIacca; 3TO CHEIUICHHUE CIMIIKOM CHIIBHOE.

Bw1 wacTo BuauTe 3Ty OmMMOKY B apXuTekTypax "mokymeHT/oToOpakenue" tuna MacApp u MFC. C touku
3PEHUST apXHUTEKTYphI, "MOKYMEHT" CONEPKUT MaHHBIE, a "OoToOpakeHHe" peajm3yeT IOJIb30BaTEIbCKUI
unTepdeiic. TpyITHOCTH BO3HHKAIOT, KOTAAa BBl XOTHTE II0Ka3aTh KaKWe-HUOYAb JaHHBIE B CBOEH
"oroOpaxennn". Hukorna He mo3BossiiTe "oToOpakeHHIO" JOCTYH K IMOSM "HOKyMEHTa" Uil MX IOKasa.
Jannble mo0oro Kiacca, BKIroYas "JTOKYMEHT", TOJDKHBI OBITh TIIATEIBHO OXPaHIEMBIM ceKpeToM. Jlydrmmm
n(;nxosz sBIIsIeTCs Tepenada "oroOpaxkeHueM" B "MoKyMeHT" cooOIeHus "oToOpa3uTh cedst B 3TOM OKHe"
9.

113. Acnonb3ynTe KOHCTaHTLI.

B nporpammsr Ha C KItacc mamsTH const 4acTo He BKJIoYaeTcs. Ha camom zene 3To mpocTo HeOpeKHOCTh, HO
OHa MaJjo BiusieT Ha Bo3MoxHocTH B C. Tak kak C++ ropasno pazdopuuBee B OTHOIICHUH THIIOB, yeM C, TO
B C++ 310 ropazmo Oosnee KpymHas mpoOiieMa. Bl JOMKHBI UCIONB30BaTh MOTU(HUKATOP cOSt Be3ne, e
MOJKHO; 3TO JeNaeT KoJ 0ojee HaJe)KHBIM, W 9acTO KOMITWIATOP HE MPUHUMAET KOM, KOTOPBIH €ro He
rcnoib3yeT. OcoOEHHO BaKHO:

¢ Bcerma nepemaBaTh yKasaTead Ha KOHCTAHTHBIE OOBEKTHI, €CIM Bbl HE MOAUGHUIMPYETE 3TH OOBEKTHI.
OObsBICHUE:

puts( const char *p )
coolmaer KoMmwiATopy, uto (GyHKIUS puts() He HaMepeHa MOAU(UIMPOBATH CHMBOJIBI B MAacCHUBC,

NNepeaJaHHOM IMpu MOOMOIIHU pP. DTO SBIAETCH qpe3BanI‘/iHo IOJIC3HOM Hopunef/i I/IH(I)OpMaIII/II/I JJIA
COITPOBOXKACHMS.

[omps3oBarenn MFC MoryT oOpaTuThCs 3a Oosee rIyOOKHM OOCYKICHHEM 3TOr0 BOIPOca K MOECH CTaThe
"Rewriting the MFC Scribble Program Using an Object-Oriented Design Approach" B aBrycToBCKOM HOMEpe
xypHana "Mircosoft Systems Journal" 3a 1995 r.



e Bce cooOmienns, He MEHSIOIINE BHYTPEHHEE COCTOSHHE O0OBEKTa, OOBSBIATH C MOAM(PUKATOPOM const
MOTOOHBIM 00pa3oM:

class cls

{
b

public: int operator==( const cls &p ) const ;

(310 TOT MOIUpUKATOP const CrpaBa, OTHOCUTEIBHO KOTOPOTO 5 TyT PaCHHAIOCH). DTOT CONst TOBOPUT
KOMIIHJIATOPY, YTO Mepeaada cooOIIeHUs 00bEeKTy, 00BSIBICHHOMY KOHCTAHTHEBIM, Oe30MacHa. 3aMeThTe,
YTO 3TOT CaMbIil MPaBBI MOTU(PHUKATOP cOnst B JCHCTBUTCIBHOCTH CO3MIACT CIICAYIOIICE OIPEICICHUC
JUTS yKasareis this:

const current_class *this;

Ecnu Koz B 3TOW KOHCTaHTHOW (DYHKIIMH MOIBITACTCS MOJU(UIIMPOBATSH JIF000€E MMOJIe JaHHBIX Ki1acca WU
MpEeANPUMET BBI30B JApYrod (yHKIMHU-4JIeHA, HE TOMEYCHHOH const, TO BBl MOJy4UTE COOOIIeHHE 00
omuOKe KOMITWIAIAK TaKOTO TPHUMEPHO COAep)KaHWs "He MOTy MpeoOpa3oBaTh yKa3zaTelb Ha const
TEKYIIWHA_KJIAcC B yKa3aTellb HA TCKYMHH Kiacc". YIOMSHYTBIM yKa3aTeleM B JIaHHOM CIIydac SBISETCS
this, 1 Hukorga He OyAET MO3BOJCHO NpeoOpa3oBaHHME yKa3aTels Ha KOHCTAHTY B yKa3aTellb Ha
MEPEMEHHYIO (TIOTOMY YTO BBI TOTJ]a MOTJIH OBl MOAU(DHUIIMPOBATH KOHCTAHTY TPU MTOMOIIIH YKa3aTels).

KoncTaHTHBIE CCBUIKH TOXKE BaXKHBI K pacCMaTpuBaAOTCA MTO3KE.

114. Ucnonb3ynTe CTPYKTYpbl TONbLKO TOraa, Korga Bce AaHHble OTKPbITbIE U
HeT PYHKLUN-YIeHOB.

DTO TPaBUJIO SIBJIICTCS BapHAHTOM TpHHIUNA "eciu 3To moxoxe Ha C, TO JODKHO | neiicTBoBaTh kak C'.
Hcnonb3yiiTe CTPYKTYpBI, TOJNBKO €CITH BbI AeiaeTe 4To-To B cTuiie C.

Crenyer Taxke u30eraTb HacleJOBaHHS OT CTPYKTYpbl. [lake ecim MHE MHOroe He yIaloCh H3JI0KHTh
YETKO, HAJCIOCh, YTO sl TMPOSCHWIJI CMBICT Te3Wca "3aKphIThle NaHHBbIE WM HUKakue". 3Has o0 mpolbiieMax c
MOPSIMBIM JIOCTYIIOM K OTKPBITBIM JTAHHBIM, BBl MOJXETE IMOHSATH, MOYEMY CIICAYIOIIEe HE SIBIIACTCS OYCHBb
XOpOIIeH uaeei:

typedef struct tagSIZE /I Cywecmeyroujee onpedenernue u3 3a2010604Ho2o gaura C
{

LONG cx;

LONG cy;

i
SIZE;

class CSize : public SIZE /I Onpeoenenue 6 ¢gaiine C++

{
...

Sl Buzen ompeneneHUs KIAaccoB, MOJOOHBIC CIEAYIOMIEMY, TIe TPeOyeTcs: JOCTYI K MOJISAM CX U ¢y 0a30BOTrO
Kjlacca dYepe3 yKasaTeidb MPOU3BOJAHOTO Kiacca s TOTrO, YTOOBI ONPEACTHTH COOTBETCTBYIOIIECE UM

3HAYEHHUE TPEThEe KOOPAMHATHI - BEICOTHI. Hanpumep:

CSize some_size;
some_size.cy; / moghy!

BEI 10DKHBI IMETH BO3MOKHOCTH HAITUCATh:

some_size.height();



VY mpenmecTByOIIEro KOJAa €CTh JApyras, Oollee TpyAHO yioBuMas mpoOiema. HacrmemoBanwe oOT
CyIIEeCTBYIOMICH CTPYKTYphI C YacTo BBITONHSACTCS IMPOTPAMMHUCTOM, KOTOPBIA BEPUT, UTO CMOXKET MEpEaaTh
obwekt C++ B cymectBytonryto ¢yakmuio C. To ecTh HmporpaMMHUCT IoJIaraet, 4To pa3 HacjlelIOoBaHHE
Gaxmuuecku m1006aBIAET MO K 0a30BOMY KJIACCy, TO MPOM3BOJMHBIA KIIACC B OVKBANIbHOM CMbicie OyAeT
pacroyio’)keH TOYHO TaK e, Kak M 0a30BBIf Kiacc, HO ¢ MPHUCOSAWHEHHEM HECKOJIBKUX JIOTONHUTEIHHBIX
mosieii. OmHaKo, 3TO MOXET M HE OBITh MpaBaod. Eciou mpows3BOMHBIN Kiacc A00aBisieT, Hampumep,
BUPTYAJIbHYIO (DYHKITHIO, TO B 0a30BBIN Kjacc MOXeT ObITh T0OaBIeH yKa3aTelh Ha TaOJHIly BHUPTYaTbHBIX
(yHKIMH. AHANOTHMYHO, €CIM TPOM3BOAHBIH KJIAacC WCIONB3yeT MHOXKECTBEHHOE HAcIeIOBaHUE
OJTHOBPEMEHHO OT CTPYKTypbl C ¥ 4ero-to emie, TO HET HUKAKOW TapaHTHH, 4To cTpykTypa C OymeT Ha

BEPXY.
115. He pasmewanTe Tena pyHKUMA B onpeaenieHusix Knaccos.

3nech ecTh HeCKOJIbKO mpoOiieM. Eciii Bbl AEHCTBUTENBHO MOMECTUTE TeJO (DYHKIMU B ONpe/esieHue Kiacca
TaKuM 00pazoM:

class amanda
{
public:
void peekaboo( void ){ cout << "ky-ky\n"; } // ¢ynxyus uepel 6 npamru ¢ Amanoou

C++ pmemaer STOT KJIacC BCTPOCHHBIM. llepBas mpobiiema 3aKiIrodaeTcss B TOM, YTO Takue (QYHKIUMH C
TEUYCHHEM BPEMEHH HMMEIOT TEHJICHLHUIO Pa3pacTaThCsi W CTAHOBSATCS CIUIIKOM OOJBUIMMH, YTOOBI OBITh
BCTpOeHHBIMU. [103TOMY JydIlle OMENIaTh ONPENeNICHNUs] CBOMX BCTPOSHHBIX (YHKIMH BHE ONpeleNeHHUs
KJIacca, HO B TOM JK€ 3aroJIOBOYHOM (aiiiie, Tie pa3MeIaeTcs onpeielieHne Kiacca:

class amanda

{

public:

void peekaboo( void );
H

class amanda::peekaboo( void )
{
cout << "ky-ky\n";

}

Ilyranuna - Oonee kpymHas mpobiema, 4eM pasMep. Hacto ompeneneHue Kiacca sSBISETCS ¢AUHCTBEHHON
UMCIOIICHCS Y Bac OMpEICICHHOW NOKYMCHTAIMEH 10 4WieHaM Kiacca. Bam Ha camoM jiene Hy»HO, 4TOOBI
BCC MOMECTHJIOCH Ha OJHOHM CTpaHWIIEC, XU YTOOBI 3TO OMPEACICHUE NABA0 KPATKUM CIUCOK MPOTOTHIIOB
¢dyakumit. Ecniu uMeHa (yHKIMHM W apryMEeHTa BBIOpAHBI TOYHO, TO 3TO YacTO BCS JOKYMCHTAIIMS, KOTOpas
BaM HeoOxoauma.

Kak ToipKkO BBl HaumHaeTe MOOABIATH Tela (YHKIWH, NaKe €CIM OHM COCTOST M3 ONHOW CTPOKH, K
OTIpeNIeNIeHNI0 KJlacca - BBl ATy SICHOCTH Tepsiere. OmpeznerieHHe Kiacca HAadYWHAET PaclpOCTPaHATHCA Ha
HECKOJBKO CTPAHMII, I CTAHOBHUTCS TPYIOHO HAWTH YTO-HUOYIb, HCIOJB3YS OINpEeaesieHHe Kiiacca B Ka4eCcTBE
CpeICcTBa JOKyMEHTHPOBAHMSL.

Tpersst mpobnema Ooyiee KOBapHa U MOTPEOYeT HECKOJNBKHX YacOB Ha YCTpAaHCHHE, CCIH BBl HE Oyaere
aKKypaTHBI. PaccMoTpuM (parMeHT peanu3aliy CBS3aHHOTO CIHCKAa Ha JIACTHHTE § (KOTOPHIH HE Oyaer
kommmupoBathkes). Kimaccewr linked list u list node mockmaroT coobmeHus Apyr npyry. Kommuistop
JIOJDKEH YBUJIETh OIpeeNicHHe Kiacca 0 TOro, KaK OH IO3BOJIUT BaM IOCHATh COOOMICHHE OOBEKTY TOr0
knacca. (Bel MoxeTe OOBSIBUTH yKa3aTellb Ha OOBEKT, JIUIIb TSI Ha class XXX; HO BBl HE MOXKETEC HUYCTO
cenaTh P MOMOIIX 3TOTO yKa3aTelis A0 3aBEPIICHUS ONpEACICHUS Bcero kiacca). Tak Kak B JUCTUHTE 8
UCTIOJNIb3YIOTCSl BCTPOCHHBbIE (DYHKIMH, TO HEBO3MOXKHO YCTPOWTH 3TH OMpEAENICHHs KIACCOB TakK, YTOOBI
n30eXKaTh PEBAPUTEILHBIX CCHUIOK. BBl MOXKETE PeLIUTh 3Ty NpoOJieMy, IOMECTUB OmpeeneHus QyHKINI
B KOHIIEe TOTO (haiina, rie onn oObsABICHBI. S ciernan 3To Ha TUCTHHTE 9.

JlucTuHr 8. ®parMeHT peann3aluy CBI3aHHOTO CITHCKA



1 class list node;

2

3 class linked list

4 {

5 int number of elements_in list;

6 list node *root;

7

8 private: /] amom pazden codepocum coodwenus, noayyaemvle
9 friend class list_node; /I monvko om 0obwvexmos list_node
10 void have removed an_element(void)

11 {

12 --number of elements in_list;

13 }

14

15 public

16 void remove_this_node( list_node *p )

17 {

18 /I Cnedyrowas cmpoka eenepupyem owubKy npu KOMRUIAYUU,

19 /I max kak komnuaamop He 3Haem, umo list_node

20 /I umeem coobujenue remove_yourself from_me( &root ).

21

22 p->remove_yourself from me( &root );

23 }

24

25 /1 ...

26 };

27

28 class list_node

29 {

30 linked list *owner;

31 private: /I Dmom pazden codepacum coodbwenus,
32 friend class linked_list: /I nonyuaemsie monvko om ob6vexmos linked list
33

34 void remove_yourself from me( list node *root )

35 {

36 /I ... Boinoanumo yoanenue

37 owner->have removed an_element();

38 }

395

JlucTunr 9. YiyuiieHHbIH BapuaHT peaan3aliy CBI3aHHOTO CHHICKa

1 class list_node;

2

3 class linked list

4 A

5 int number of elements_in_list;

6 list node *root;

7

8 private:

9 friend class list_node;

10 void have removed an_element( void );
11

12 public

13 void remove_this node( list_node *p );
14

15 //...

16 §;

17 //

18 class list_node




19 {

20 linked list *owner;

21 private: /l Dmom pazden codepacum coobwenus,
22 friend class linked list: /I nonyuaemvie moavko om o6veKmos

23 /I linked list

24

25 void remove_yourself from me( list node *root );

26 };

27
28 //
29 // @ynxyuu xnacca linked list:
30 //
31 inline void linked _list::remove_this_node( list node *p )
32 ¢

33 p->remove_yourself from me( &root );

34 3
357/
36 inline void linked _list::have removed an_element( void )
37 {

38 --number of elements in_list;

39}
40
41 /1
42 /] ¢ynxyuu knacca list_node:
43 /1
44 void list_node::remove yourself from me( list node *root )
45 {

46 /I ... Bolnoanums yoanenue

47 owner->have removed an element();

48 }

116. U36erante neperpysku pyHKUUMN U apryMeHToOB, NUCNOJIb3yeMbIX MO
YMOJSYaHUIo.

OT0 MpaBWIO HE MPUMEHIETCS K KOHCTPYKTOpaM ¥ (DYHKIHSIM Meperpy3Ku Olepanuii.
[eperpy3ka ¢GyHKIUE, TOAOOHO MHOTHM JIpyruM cBoiictBaM C++, Oblia JA00aBJICHA K 3TOMY SI3BIKY IIO
oco0bIM mpuyrHAM. He mo3Bonsiite ceOst yBiaeus STuM. DYHKIUH, KOTOPBIC JIENAIOT Pa3HBIC BEIIU, JODKHBI

HUMCTb U pa3sHbIC UMCHA.

[eperpyxenHbie QyHKIUU OOBIYHO BBHI3BIBAIOT OOJIBIIE MPOOJIEM, YeM X pelIarT. Bo-mepBhIX, mpobieMa
JIBYCMBICIIEHHOCTH:

f( int, long );
f( long, int );

f( 10, 10); /I OIIIUBKA: Kakyio u3 ¢yuxyuii s1 vl3v18aro?
Bornee koBapHO cienyromiee:

f(int);
f( void* );

f(0); /I OIIIUBKA: Bvi306 08ycmuiciienHulil?

[Ipobnemoti 3aech sBisiercst C++, KOTOpBIH cunTaeT, 9To () MOXeT OBITh KaK yka3aTelem, TaK W THUIIOM int.
Ecau BBI AeaeTe Tax:

const void *NULL = 0;




const int ZERO =0;

To BeI Mokere 3amucarh f(NULL) nmns BwiOopa Bapumanta ¢ ykasarenem u f(ZERO) mns moctyma k
LEJIOYHCIICHHOMY BapHaHTy, HO 3TO BelleT K OOJIbIION MmyTaHuile. B Takoi cuTyalu Bam OblI JIy4Ille IPOCTO
UCIIONIb30BaTh (DYHKIUH C IBYMSI Pa3HBIMH UMEHAMH.

ApryMeHTHI 10 YMOJTYaHHIO, CO3JAI0IINE Ha CaMOM JIieNe IeperpykeHHble PyHKIHHU (IT0 OJHOW Ha KaXIyIo
BO3MOYKHYIO KOMOHMHAITMIO apTyMEHTOB), TaK)Ke BRI3BIBAIOT MTpobiemMbl. Hanpumep, eciv BBl HAIIHCANH:

f(intx=0);
W 3aTeM Ciy4daiHo BbI3Band f() Oe3 apryMeHTOB, KOMIHJIATOP yCHemHo u 0e3 Bo3pakenuid BctaBuT 0. Bee,
YEero BHI JOOWIIHCH, - 3TO YCTPAHIIN TO, YTO B MHOM CITy4ae BBI3BAJIO OBl MOJE3HOE COOOIIeHHE 00 OmuoKe
BO BpEeMs KOMIIIJISIIMY, M CABUHYJIH ONTHOKY Ha JTAll BHIOIHCHUS.
HckimoyeHHsIMH M3 CKa3aHHOTO BBIIIE SIBJSIFOTCSI MEPErpyKeHHBIE OINEepalud U KOHCTPYKTOPBI, MHOTHE
KJIACCHI UIMEIOT MX 110 HECKOJIBbKY, U apryMEHTBI [0 YMOJIYaHHUIO YaCTO UMEIOT CMBIC B KOHCTpykTOpax. Koz,

MTOTOOHBIH CIIEAYIOIIEMY, BIIOJTHE MTPUEMIIEM:

class string

{
public:
string( char *s="");
string( const string &r );
string( const CString &r ); // npeobpazosanue us knacca MFC.
/...
15

JIi1st mosICHEeHUSI: pa3HbIe KIacchl OYayT 9acTo 00padaThBaTh OJHO M TO YK€ COOOIICHUE, peann3ysl (yHKIIHH-
00paboTYMKN C COBMAAAOIIMMHA WMeHamH. Hampumep, OONBITUHCTBO KIACCOB PEAM3YIOT COOOIIEHHE
print(). CMBICII TOTO, YTO 5 TBITAIOCH 3[IECh JOOUTHCS, TAKOW: TIOXask MBICIb - B OJJHOM KJIACCE€ UMETh MHOTO
00pabOTYNKOB COOOIICHUH C OJJTHUM M TEM K& UMeHeM. BMecTo:

class string

{

...

public:
print( FILE *p ),
print( iostream &ios );
print( window &win );

sT OBI PEKOMEHTOBAIT:

class string

{

...

public:
print_file (FILE *fp )
print_stream ( iostream &ios );
print_window ( window &win );

Emie myurre, ecm Ob1 y Bac ObLT Ki1ace ycTpoiicTBa device, KOTOPBIi ObI MOT TPEICTABIISATH THITHI: (haliIOBEIi
FILE, moToKkoBBIi i0stream U OKOHHBINH window, B 3aBHCHMOCTH OT TOTO, KaK OH MHULIMATH3UPYETCS - TOTIa
OBI BBI MOTJIM Pea30BaTh €AMHCTBEHHYIO (GyHKIHIO print(), MPUHUMAIOIIYIO B KauecTBe apryMenTa device.

51 momkeH cka3aTh, YTO caM MOPOH HAPYIIAK 3TO MPABUIIO, HO JENal0 3TO, 3HAasl, YTO, MEPECTYIHB YEpTy,
MOT'y HaBJleub Ha cebs Oexy.



MnaBa 8.5(B). Npo6nembl cuenneHus

Konuemnus cluiernieHus onrcana paHee B 00meM Buje. S Taxke ykaszan Hauboliee BakHOE npaBmio C++ s
COKpAIIIEHUs YUCJIa OTHOIIEHUH crieTuieHus: "Bce maHHbIe JODKHBI OBITh 3aKpBITRIMA". Vest MUHUMHU3AITII
cBsi3ell Ha camoM gmene neHtpanbHas miast C++. Bel MOkeTe BO3pa3uTh, YTO TJIABHOM IIEIBI0 OOBEKTHO-
OPHCHTUPOBAHHOTO  MPOCKTHPOBAHHUS  SBJISCTCS MHHHMH3AIMsS  OTHONICHHH CBSI3H  MOCPEICTBOM
MHKAICYJISAIUA. DTOT pa3aei COAEPKUT crenubuaeckue mist C++ mpaBuiia, KacaronMecs CBSI3bIBAHMS.

117. N36erante ApyKeCTBEHHbLIX KNaccoB.

CueruieHre TPOUCXOJMUT JIMIIb [0 ONpeleieHHO cremeHn. TecHOoe ClEIUIeHHe MEXAy KilaccaMu
MIPOUCXONT, KOTJa Bl UCTIOJIB3yeTe KiItoueBoe cioBo friend. B aTom cirydae, korna Bbl YTO-JIMOO MEHSETE B
KJIacce, KOTOPBIN MPEJOCTaBISET APYKECTBEHHBIN CTATYC, TO AOJDKHBI TAKKE MPOBEPUTH KKAYIO (YHKIIUIO
B IPY’KECTBEHHOM KJIacce, 4TOOBI YOSTUThCS, UYTO OHA elle paboTaer.

Orta 0COOCHHOCTh SIBHO HE HY)KHA; HA CAMOM Jielie BBl XOTHTE OTPaHUYUTH JOCTYH, OOecreunBaeMbIil
JIPY>)KECTBCHHBIM MEXaHU3MOM. MHe OBl MOHPABUIOCH YTO-HHOYZAB, padoTaroliee MOAOOHO 3aIIUIICHHON
YacTH, HO TI0 OTHOIICHMIO K JPY3bsM. B CBsI3aHHOM crmcke, HanpuMep, s ObI XOTEN Pa3pelIuTh 0OBEKTY
list node mockIIaTh MHOXKECTBO COOOMIEHMH 00BEKTYy list, HO s He X0uy, 4TOOBI 3T COOOIIEHHS OBUIH
pean30BaHbl TOCPEICTBOM OTKPBITHIX (YHKIMH, HMOTOMY YTO HHKTO HEe OylIeT HMX MOCBUIaTh, KpOMeE
o0bekToB list node. Moit list mMoxer caenarh 3TH (QYHKOMM 3aKpBITBIMH M TIPEJOCTaBUTH CTaTyC
IpykecTBeHHOTO 00BekTy list node, HO list node Torma cMOXXET MONYYUTH JOCTYH K KaXXIOMY 3aKPBITOMY
gneny list. Ha camom neme st Xouy cieayromiero: "®yHKITUU-WIEHBI 3TOTO JPYXKECTBEHHOTO KJIacca MOTYT
BbI3BAaTh BOT OTH TPHU 3aKpbIThie (YHKIMH-4ICHA, HO HE MOTYT MOJYyYHTh JOCTYNl K 4YeMy-Tubo ele
3akpeiToMy". K coxkanenuto, s3pik C++ He pacrojaraeT METOJOM OrpaHHUYEHHs JIOCTYMa K 3aJaHHOMY
MTOIMHOKECTBY 00pa0OTIMKOB COOOIICHHMIA; JOCTYITHO BCE MM HUYETO.

XoTsl MBI HE MO’KEM M3MEHHTH JTO MOBEAEHHE, HO 110 KpaliHel Mepe MBI MOXKEM OTPaHHYUTH YIIEpO MmyTeM
corynameHus. JpyrumMu cioBaMM, MBI MOXEM IPENOCTaBIATh CTAaTyC Jpyra C IOAPa3yMeBacMbIM
MOHMMAaHHWEM TOTO, 4YTO JPYXKECTBEHHBIH OOBEKT OyneT oOpamarsCsi JHWIIb K OTPaHHMYCHHOMY YHCIY
(yHKIMH B ipetocTaBIsIonieM Apyx0y kiacce. OTpa3uM 3TO JOKyMEHTAIBHO CIEAYIOIMM 00pa3oM:

class granting

{
/...

private: friend class grantee

// @yukyuu, onpedenennvle 8 9mom pazoene, 6yoym 00Cmynubl
// unenam knacca grantee, Ho He 0OCMYNHbL OJIsL OMKPLINO20
// ucnonv3oeanus uzeHe.

message sent from grantee();
another message sent from grantee();

private:

// Hacmosiwue 3axpvimoie hynxyuu pacnonaearomcesi 30ecs. Xoms
// grantee moe 6bl NOIYUUMb OOCMYN K 9MUM DYHKYUAM, HO He
// noxyuaem.

/...
I

ITomHHMTE, YTO MBI Ha CAMOM JIelie¢ HE OTPAHUYMBAEM APYXKOBI, 3TO TMPOCTO COTJIAIICHHE O 3alUCH, YTOOBI
MOMOYb YUTATEIIO HAIIIETO ONPEeIICHIS Kilacca yraaaTh Halle Hamepenue. Hameemes, 4To KTo OBI HE mucan
Kimacc grantee, OH OyAeT JOCTAaTOYHO B3POCIBIM, 4YTOOBI HE OOMaHYTh HAIETO JPYKETHOOHs
HE)KeNaTeIbHBIMU YITy4IICHUSIMU.



118. HacnepoBaHue - 3To hopma cuenneHus.

HacnenoBanue - He maHares, MOTOMY YTO OHO SIBISIETCS, Tpexzae Bcero, ¢opmoii creruienns. Koraa Bb
u3MeHseTe 0a30BBI KJIAacC, TO HM3MEHCHHE 3aTparuBacT BCe OOBEKTHI IPOM3BOJAHOTO KiIacca U BCEX
MOJIb30BaTeNell 00BEKTOB MPOM3BOIHBIX KJIACCOB (KOTOPBIC MOTYT MepeiaBaTh UM COOOIICHHUS, 00pabOTINKU
KOTOPBIX YHACJICAOBAHBI OT 0a30BOT0 Kiacca). BooOie, BB JODKHBI JAeiaTh CBOK MEPAPXUIO KIACCOB Kak
MOJKHO MEHee MTyOOKOH JuIst ocnabiaeHus 3Toro Bpeanoro ¢ ¢exra. K ToMy ke, 3alIUICHHBIA KIacC MaMsITH
SBIISICTCSL TTOJIO3PUTEIBHBIM, TaK Kak TYyT HMeeTcs OoJiee TECHOE CICIUICHHE MEXaIy Oa30BBIMU U
MPOU3BOMHBIMU KJIACCAMH, YE€M JOJDKHO OBITh TPU HKCIOJH30BAHWU IPOU3BOJHBIM KIACCOM TOJBKO
OTKpBITOr0 HHTEp(deiica ¢ 6a30BBIM KIACCOM.

119. He nopTbTe o6nacTb rnob6anbHbIX UMEH: Npobnembl C++.

OnpenencHue Kiacca 0o0eCreynuBacT OTIUYHBIA CIIOCOO BBIBOJA MACHTH(UKATOpPA U3 00IACTH TII00ATBHBIX
HUMCH, TIOTOMY YTO 3TH HICHTU(MUKATOPHI JOJDKHBI OBITH JOCTYIHBI WM Yepe3 OOBEKT, WIH MOCPEICTBOM
ABHOTO MMeHM Kiacca. PyHkuums X.f() oramuaercs or y.f(), ecnmm X u y SBISAIOTCS 00BEKTaMM pa3HBIX
kimaccoB. AnanormyHo, X::f() ormmuaercs ot y::f(). Bel DOMKHBI CMOTpeTh Ha WMS Kiacca M :: Kak
3¢ eKkTHBHYIO YacTh IMEHN (YHKIIMH, KOTOPas MOXKET OBITh OMYyIIEeHA JIUIIH TOTJA, KOT/Ia YTO-HUOYIb eIle
(THma . WK ->) CIY)KHT JJIs1 yTOUHEHUS.

51 9acTO MCTIONIB3YIO TEPEUUCITUTENb UTSI OTPAaHWICHUS BUANMOCTH HICHTH(HUKATOpa KOHCTAHTHI 00JIaCThIO
BUJIUMOCTH Kjacca:

class tree
{
enum { max_nodes = 128 };
public:
enum traversal mechanism { inorder, preorder, postorder };
print( traversal mechanism how = inorder );
/...
H
/...
f0)
{
tree t;
...
t.print( tree::postorder );
H

KoncranTa tree::postorder, mepenannas B GyHKImo0 print(), onpeaeneHHO HE B IIOOATBHOW 00JIaCTH WMEH,
MOTOMY YTO JJIs IOCTyIa K Heil TpeOyercs npedukc tree::. [Ipu 3ToM He BO3HMKAeT KOH(IIMKTa UMEH, TaK
KaK eCIM JPYroil Kiacc HMMeeT WIeH ¢ HMMeHeM postorder, TO OH BHE Kiacca OyJeT HMEHOBATHCS
other class::postorder. Bonee Toro, koHcraHTa max_nodes SBISETCS 3aKPBITOW, TMO3TOMY K HEW MOXKHO
MOJMYYHUTh JOCTYI JIUIIb MOCPEACTBOM (YHKIMH-YICHOB W JApy3ed Kiacca tree, 4To oOecCIeYrBaeT
JANBHEHIIee OTPaHUYCHIE BUAUMOCTH.

IIpenMymiecTBO MEPEUUCTUTENS HAJ YICHOM-KOHCTAHTON KJIacca COCTOUT B TOM, YTO €0 3HAYCHUE MOXKET
OBITh MHULIMAIM3UPOBAHO MPSMO B OOBSBICHHH Kiacca. UNeH-KOHCTaHTa JOJDKEH WHUIMAIN3UPOBATHCS B
(OYHKITUM-KOHCTPYKTOPE, KOTOPBIA MOXKET ObITh B Apyrom daitre. Ilepeuncnurens MOXET OBITh TaKxkKe
UCIIONIb30BaH B Ka4ecTBE pa3Mepa B OOBSIBICHUM MACCHBa M B KaUeCTBE 3HAUCHHs case B omepartope switch;
KOHCTAaHTa HU B OJJHOM U3 3THX MECT paboTaTh HE OYIeT.

Koncranra-amen nMeeT cBoe IpEaAHa3HAYCHUC. BO—HepBHX, BbI MOXETC IIOMCIIATh B HCC 3HAYCHUA C TUIIOM,
OTJIMYHEIM OT int. BO—BTOpLIX, Bbl MOXCTC HMHHUIUATIMU3UPOBATL €€ BO BPEMA BBIINIOJHCHUA. PaCCMOTpI/IM

cIle/lytoniee ompeiesieHne rio0anbHON nepeMeHHoi B C++:

const int default size = get default size from ini file();



Ee 3HadeHue cumrthIBaeTCA U3 q)aﬁna BO BpEMsA 3arpy3ku MporpaMmbl, U OHO HE MOKET OBITH M3MEHEHO BO
BPEMS BBITIOJTHCHUA.

BrimeymomsiHyTOe  Takke TIPUMEHHMO K  KOHCTaHTaM-ulIeHaM Kjacca, KOTOpBIE MOTYT  OBITh
MHULIATN3UPOBAHEI Yepe3 apryMeHT KOHCTPYKTOpa, HO HE MOTYT MEHAThCS (QYHKIUAMH-WICHaMH. Tak Kak
00BEeKT THIAa const HE MOXET CTOATh CcJeBa OT 3HaKa pPaBEHCTBA, KOHCTAHTBHI-WICHBI JOJDKHBI
MHULIHIATN3UPOBATHCS TIOCPEICTBOM CITUCKA HHUIMAIN3AINH WICHOB CIICIYIOIINM 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 )

{

BiioskeHHBIE KIIACCHI TaKKE TOJIE3HBL. BaM wacto OymeT HyXHO co3/aTh "BCIOMOTATEeNBHBIN" Kiacc, O
KOTOPOM Balll [TOJIb30BATEINb daXKe He OyaeT 3HaTh. Hampumep, TekcT mporpammel u3 Jluctuara 10 peanmmsyer
Kjacc int array - JHHAMHYCCKUIM JBYXMEPHBIA MACCHUB, pa3Mep KOTOPOTO MOXET OBITh HE H3BECTCH JO
BPEMCHHU BBITIOJTHEHUS. BBl MOXETe TONYYUTh JOCTYH K €ro SJIEMEHTaM, HCIONb3ys CTaHIAPTHBIA i
C/C++ cuntakcuc maccuBa (a[row][col]). Knace int_array memaet 3T0, UCIONIB3Ysl BCIOMOTATEIbHEIN Kiacc,
0 KOTOpPOM IIONIB30BATeNb int array HUYEro HE 3HaeT. Sl HMCHOib30Bal BIIOXKCHHOE OIpENeNIeHHE Ui
yIaJeHUs OTpeNeNeHs] 3TOT0 BCIIOMOTATENFHOTO Kiacca M3 00JacTH BHIAMMOCTHU TIIOOANBHBIX MMEH. Bor
Kak »3To pabotaer: Bripaxkenue a[row][col] omenuBaercs kak (a[row])[col]. a[row] BbI3BIBacT
int_array::operator[](), KOTOpBII BO3BpaIaeT OOBEKT int_array::row, CCHUTAIOIINICS Ha IENTyI0 CTPOKY. [col]
MIPUMEHSIETCS K 3TOMY OOBEKTY int array::row, IpUBOAS K BBI3OBY int_array::row::operator[](). Dta BTOpas
Bepcus operator[]() Bo3BpalaeT cChUIKY Ha WHAWBHUIYAIBHYIO SYEHKY. 3aMeThTe, YTO KOHCTPYKTOP Kiacca
int_array::row sIBJISI€TCSI 3aKPBITBIM, IOTOMY 4YTO sl HE X04Y, YTOOHI JIF00OH T0Ih30BaTENb IMETI BO3MOXKHOCTh
co3math cTpoky row. CTpoka IOJDKHA TPEIOCTaBUTH JAPYKECTBEHHBIH CTAaTyC MAacCUBY int array, ¢ TeM
4TOOBI int_array MOT ee CO371aTh.

JIuctunr 10. BcnoMoraTrenbHbIE KIACCHI.

1 #include <iostream.h>

2

3 class int_array

4 A

5 class row

6 {

7 friend class int_array;
8 int *first cell in _row;
9

10 row( int *p ) : first cell in _row(p) {}
11 public:

12 int &operator[] ( int index );
13 I8

14

15 int nrows;

16 int ncols;

17 int *the array;

18

19 public:

20 virtual

21 ~int_array( void );

22 int_array( int rows, int cols );

23




24 row operator[] (int index);
25 };

26 //

27 /] @pynxkyuu-unenwvl knacca int_array

28 //
29 int array::int array( int rows, int cols )

30 : nrows ( Tows )

31 , ncols ( cols)

32 , the array ( new int[rows * cols] )
33 4

34 //
35 int array::~int array( void )
36 {

37 delete [] the array;
38 }
39 //

40 inline int_array::row int_array::operator[]( int index )
41 ¢

42 return row( the array + (ncols * index) );

43 }

44 //

45 /] pynxyuu-uienvl Knacca int_array::row

46 //
47 inline int &int_array::row::operator[]( int index )
48 {

49 return first cell in row[ index [;

50 }

51

52 /f
53 void main ( void )

54 {

55 int_array ar(10,20); // mo oce camoe, umo u ar[10][20], no pasmeprocme

56 /] 60 8pems KomnuAYUY MOJICEmM ObIMb He ONPEOeieHd.
57 ar[1][2] = 100;

58 cout << ar[1][2];

59 }




Mnaea 8.B(C). Ccbinku

120. CcbinoyHble aprymMeHTbl Bcerga AoMMKHbI ObITb KOHCTaHTaMMU.

121. Hukorpa He MCNONb3yUTe CCbISIKU B KaYeCcTBe pe3ynbTaToB,
NoNb3ynTeCb yKasaTensamm.

Hcnonb3oBanue CCBUIOYHBIX APTYMCHTOB B SI3bIKC TPOTrpaMMHUPOBAHUS BBI3BAHO YCThLIPbMSA IIPUYNHAMMU:

*  OHU HyXXHBI BaM JUIS OTIPEeNICHU KOHCTPYKTOPa KOIIHH.
*  OHU HyXXHBI BaM JUIS OIIpeeNICHUS IeperpyKeHHBIX onepannii. Eciu BBl onmpenemnimm:

some_class *operator+( some_class *left, some_class *right );
TO BBI JIOJDKHBI CJIETIaTh TaKOE JIOMOJIHEHHE!

some_class X, y;
X =*(&x + &y)

Hcmonp30BaHne CCHUIOK IS apTyMEHTa U BO3BPAIaEMOTO 3HAUYCHHS TTO3BOJISIET BaM HAIUCATH:
X=Xx+1;

e Bpl yacTo XoTHTe TmepenaTh OOBEKTHI MO 3HAYCHHIO, UCXOAS M3 JIOTMKH. Hampumep, Bbl OOBIYHO B
dynkmuro nepenaete tan double, a He ykaszarenp Ha double. Tem He menee, Tun double mpexacraBuseT
coboii 8-0alTOBYI0 YIAKOBAHHYIO CTPYKTYPY C Tpems NOJSIMH: 3HAKOBHIM OWTOM, MAaHTHCCOU H
nopsiakoM. [lepenaBaiite B 3TON CHTYaIlMH CCBUIKY HA KOHCTAHTHBIN OOBEKT.

e Ecnu 00beKT Kakoro-HUOYAb ONpe/IeICHHOTO MOJIb30BaTeleM Kilacca 0ObIYHO MepeaeTcsl 0 3HAUEHHIO,
TO WCIIOJIB3yHTE€ BMECTO STOTO CCHUIKY Ha KOHCTaHTHBIH OOBEKT, YTOOBI M30eXaTh HESBHOTO BHI30BA
KOHCTPYKTOPa KOIHU.

Cchulkd B sI3bIKe HE TpenHa3HaueHbl il uMuTanuu Ilackans W HE JODKHBI HCIOJB30BATHCS TakK, Kak
UCTIONB3YIOTCS B porpamme Ha [Tackane.

IIpoGmemMa CCBHUIOYHBIX apryMEHTOB - CONPOBOXIEHHE. B mpomurom roxy OIWH W3 HAMIUX COTPYIHHKOB
HaMKCaJ CIEAYIOIIYI0 HOANPOTrpaMMYy:

void copy_word( char *target, char *&src ) / src se1semcs ccviikoii na char*®

while( isspace(*src) )
++src; /I Unxpemenmuposams ykasamens,
!/l Ha komopvlil ccvliaemcs Stc.
while( *src && !isspace(*src) )
*target++ = *src++;  // [lepedsunymo ykazamenv,
/I na komopulil ccvinaemcsi stc,
/I 3a mexywee cno6o.

ABTOp mojarai, 4ro Bbl Oyzaere BbI3bIBaTh copy word() MHorokparHo. Kaxnmplii pa3 mommporpamma
KOMMpoBaja OBl clieTytomiee cIoBo B Oydep target n mpoaBurana Obl yKa3aTenb B HCTOUYHHKE.

qupa BbI HaImucainu CHeHyIOHII/Iﬁ Kona:

f( const char *p )

{
char *p = new char[1024];

load(p);



char word[64];
copy_word( word, p );
delete( p ); /I Cropnpu3! p b6vin moouguyuposat, nosmomy
} /I 6ecb amom yuacmox namamu obpawaemcs 8 Kyyy mycopa!

I'maBHast mpoGiieMa COCTOUT B TOM, UTO, TISAAS Ha BBI30B copy word( word, p ), BB He TOIydaeTe MOACKa3Ku
0 BO3MOXXHOM HU3MEHEHHWH p B mojmnporpamme. YtoObl noOpaTbesi 10 3Toi MH(OpManuu, Bbl TODKHBI
B3MISIHYTh Ha HPOTOTHI 3TOW (YHKIMHU (KOTOPBIH, BEPOSTHO, CKPHIT Ha 6-OM YPOBHE BIIOKEHHOCTH B
3arojoBOYHOM (aiine). OrpoMHBIC MPOOIIEMBI TIPU COIPOBOXKICHHU.

Ecmu 9T0-TO MOXO0KE Ha OOBIYHBIA BBI30B (QyHKIMH C, TO OHO IOJDKHO U JICHCTBOBATH KaK BBI3OB OOBIYHON
¢yakumu C. Ecmu Ob1 aBTOp copy word() HCIONB30Ball yKa3aTelb sl BTOPOTO apryMEHTa, TO BBI3OB
BBIDJISAJICI OBI TOJJOOHBIM 00pa3oM:

copy_word( word, &p );

OTOT JOTIOTHAUTENBHBIN 3HAK & SBIsIETCS pemaromuM. CpeTHIA COPOBOKIAIONINA TPOrPaMMHUCT TI0JIaraeT,
YTO €IUHCTBCHHAS NMPUYUHA TIepeIadyn afpeca JIOKAJIbHOH MepeMeHHOH B APYyTyI0 (YHKIHIO COCTOHUT B TOM,
YTOOBI pa3pemuTs (PYHKIUH MOIUGHUIHNPOBATH ITY JOKAIBHYIO IIEpeMEHHYI0. J[pyruMy cJI0BaMH, BapHaHT C
yKa3aTeJeM SBISIETCS CaMOJOKYMEHTHPYIOIIMMCS; BBl COOOINAeTe CBOEMY YHTATENI0, YTO 3TOT OOBEKT
n3Mensiercs pynkipei. CCBUTOYHBIN apryMEHT HE aeT BaM TaKoi HH(pOpMAIIHH.

DT0 HE 3HAYHUT, 4YTO BBI OOJI’)KHBI n30€erath CCHLUIOK. quBepTaH IMpU4YruHa B Ha4aJIC 3TOro pasfcjia BIIOJTHE
3aKOHHA: CCHUIKH SIBIISIOTCS 3aMeuaTeIbHBIM CIIOCOOOM H30erarh HCHYXHBIX 3aTpaT Ha KONHMPOBAHUC,
HCABHBIX MpH IMi€peAadye IO 3HAYCHUIO. Tem He MCHEC, IJIid oOecreyeHnss 0E30MaCHOCTH CCHUIOYHBIE
APTYMCHTBI JOJIKHBI BCEr/la CChIIATHCA Ha KOHCTAHTHBIC OOBEKTHI. I[J'I}I JaHHOT'O ITPOTOTHUIIA:

f( const some_class &obj );
3TOT KO/ BIIOJIHE 3aKOHEH:

some class an_object;
f( an_object );

OH ITOX0’X Ha BBI30B 10 3HAYCHUIO U IIPU 3TOM, YTO OoJiee BaXKHO, ICHCTBYET MOAOOHO BHI30BY 110 3HAYCHHUIO
- Moaudukarop const mNpemoTBpamiaeT Moaudukamuoo an object B ¢ynkmmu (). Bel momyumnm
3(h(HheKTUBHOCTH BBI30BAa IO CCBUIKE 0€3 ero mpooIeM.

IMomeemem wror: S pemaio, HYXHO WIM HET HCIONB30BATh CCHUIKY, BHAdaje WrHOpHPYS (akT
CYIIECTBOBAHUS CCBUIOK. BXomHBIE apryMeHTHl (YHKIMH NepemaloTcsi MO 3HAYCHHWIO, a BBIXOJHBIC -
UCTIONB3YIOT yKa3aTend Ha TO MECTO, The OyAyT XpaHUTbCA pe3ynabTarel. 1 3atem mpeoOpasyio Te
apryMeHTHI, KOTOPEIE ITEPEJaroTCs IO 3HAUYEHHIO, B CCHUIKHA Ha KOHCTAHTHBIE OOBEKTHI, €CIIN 3TH apTyMEHTHI:

*  SIBISIOTCS OOBEKTAMHU KAKOTO-TO Ki1acca (B OTIIMYME OT OCHOBHBIX THIIOB, TOJOOHEKIX int);

*  HE MOJU(DUIUPYIOTCS TJC-TO BHYTPU (PYHKITHH.

OOBEKTHI, KOTOpPHIC MEpelaroTcs MO 3HAYCHHUIO U 3aTeM MOAMMUIMPYIOTCS BHYTPU (PYHKIMH, KOHEYHO
JIOJKHBI TIO-TIPEXKHEMY HepeaBaThCsl 0 3HAUECHHUIO.

B 3akiroueHue STOro OOCYXKICHHUS PACCMOTPHM HPUMEP W3 PpEabHOW IKHU3HH TOTO, KaK He HAaoo
ncnoib30Bath ccbutkn. OOBekT CDocument comepxuT cnucok o0bekToB CView. BBl MOXeTe TOIYyIUTH
JIOCTYII K 3JIEMEHTaM 3TOTO CIIHCKA CIEAYIOLIMM 00pa3oM:

CDocument *doc;
CView *view;

POSITION pos = doc->GetFirstViewPosition();
while( view = GetNextView(pos) )
view->Invalidate();



3neck ecth aBe mpobieMsl. Bo-mepBoix, y ¢ynkimn GetNextView() HeymauHoe umsi. OHa JODKHA OBITH
Ha3BaHa GetCurrentViewAndAdvancePosition(), moTroMy 4TO OHa Ha caMOM Jeje BO3BpaIlacT TEKyIIHi
AIEMEHT W 3aTeM TIPOJBUTACT YKa3aTelb IOJOKEHUS (KOTOPHIM SIBISETCS CCBUIOYHBIM apryMEHTOM
pe3ysibTaTa) Ha CIEAYIOMUH 3JieMeHT. YUTOo MPUBOAUT HAC K BTOPOH mpobieMe: CpeHuil YUTaTellb CMOTPUT
Ha TIPeABIIYIMKA KOX M 3aAyMBIBaeTCsA HAX TeM, KaK 3aBepIlaeTcs STOT IMKI. Jpyrumu cioBamu, 3/1eCh
cKpeIBaeTcs croprpu3. Oneparus urepanuu nukia ckpeita B GetNextView(pos), mo3ToMy HEsSCHO, T/ie OHa
npoucxoaut. CUTyanus Moriia ObITh Xy)Ke, €CIIH OblI IIMKJI OB OOJIBIIE U CONEepIKaT ObI HECKOIBKO (DYHKITHHA,
MCTIONB3YIOIINX POS B KAUECTBE apryMEeHTa - BB OBl HE MMENIM HUKAKOTO TIPEICTABICHHUS O TOM, KaKas U3 HUX
BBI3BIBAET NIEpEMELICHHE.

Ecte MHOXecTBO Jydmmx crnoco0oB pemeHnst 3Toii  mpoGmemsl. Ilpocredmmit  3akmovaeTcs B
UCIIONIb30BAaHMH B KauecTBe aprymenta GetNextView() ykazarens BMECTO CCBUIKH:

POSITION pos = doc->GetFirstViewPosition();
while( p = GetNextView( &pos ) )
view->Invalidate();

Takum crocobom &pos coolimaeT BaM, 4TO pos OyaeT MoAM(DHUIMPOBATHCS, WHA4Ye 3adeM IepeaaBaTh
ykazarenb? TeMm He MeHee, CYIIECTBYIOT U JIydllne penieHus. Bot nepBoe:

for( CView *p = doc->GetFirstView(); p ; p = p->NextView() )
p->Invalidate();

Bort BTOpOE:!

POSITION pos = doc->GetFirstViewPosition();
for( ; pos ; pos = doc->GetNextView(pos) )
(pos->current())->Invalidate();

Bot tpetbe:

CPosition pos = doc->GetFirstViewPosition();
for( ; pos; pos.Advance() )
( pos->CurrentView() )->Invalidate();

Bor ueTBepThii:

ViewListlterator cur_view = doc->View_list(); /I [lpocmompems geco
/I cnucox omobpadicenuti
/l amoeo dokymenma.
for( ; cur_view ; ++cur view ) /I ++ nepexooum k credyrouemy omoobpadicenuio.
cur_view->Invalidate(); /I -> eo3epawaem yxaszamenv View*.

BeposiTHO, ecTh ele AHOKUHA IPYTUX BO3MOXKHOCTEH. Bee mpenpiayinee BapuaHThl 001aqar0T TpeOyeMbIM
CBOMCTBOM - B HUX HET CKPBITBIX OINEpalyii U SICHO, KaK MPOUCXOJUT MEePeXo K "TeKyleMy OJ0KEHUI0" .

122. He Bo3BpawanTe CCbINKU (UNKN yKasaTesin) Ha NoKarnbHble NepeMeHHbIe.

Ota npobiiema npossisiercst 1 B C, Iie BBl HE MOXKETe BEpHYTh yKa3aTellb Ha JOKAJIbHYIO IlepeMeHHylo. He
BO3BpAIllaiiTe CCHUIKY Ha OOBEKT, KOTOPBI HE CYIIECTBYET IOCie 3TOro Bo3Bpara. Cleayromuid Kox He
paboraer:

some_class &f{()

{

some_class X;
/...
return x;



JeticTBuTenpHON mpoOneMoit 31echk siBiseTcs cuHtakcuc C++. Omneparop return MOXKET pacriojarathCsi Ha
OTHAJEHUU OT OIpEeeIeHHs BO3BpaliaeMoi BeMnYnHbl. ENUHCTBEHHBIN cOCOO y3HATh, YTO HAa CAMOM JIelie
JeTaeT return X, - 3TO B3IITHYTh Ha 3ar0J0BOK (DYHKIIMH M TIOCMOTPETH, BO3BPAILAET OHA CCHUIKY,HJIH HET.

123. He Bo3BpallanTe CCbISIKU HA NaMATb, BbIAENEeHHYI0 ONepaTopoM hew.
Kaxnpiii BBI30B new JOJDKEH CONMpoBokAaThes delete - momooHo malloc() u free(). S unorna Bumen mopaet,
cTaparomuxcs u30eKaTh HAKIATHBIX PACXOIOB OT KOHCTPYKTOpaM KOIHMH IEPErpyKCHHOW OWHapHOU

oTieparyy MoJ00HEIM 00pa3oM:

const some_class &some_class::operator+( const some_class &r ) const

some_class *p = new some_class;
/...
return *p;

OTOT KOJ HC pa60TaeT, MMOTOMY 4YTO Bbl HEC MOKCTC BEPHYTHCS K ITOH IIaMsITH, YTOOBI OCBOGOHI/ITB €cC. Korz{a
BBI ITUIIUTC:

some_class a, b, c;
c=a+b;

TO a + b Bo3BpamaeT 00bEKT, a He yKa3aTelb. EAMHCTBEHHBIM CIIOCOOOM IIOJIYYHUTh YKa3aTelb, KOTOPBIN BbI
MOJXKETe TiepeniaTh B onieparop delete, sBisercs:

some_class *p;
c="*(p =&+ b))

3TO maxke CTpalIHO BHITOBOPHUTH. DyHKIMS operator+() He MOXKET MPSIMO BO3BPATHTH yKazarenb. Ecim oHa
BBITJISITAT TIOOOHBIM 00pa3oM:

const some_class *some_class::operator+( const some class &r ) const

some_class *p = new some_class;
...
return p;

TO BBI JOJIDKHBI 3aITUCaTh:
c=*(p=a-+b)

YTO HE TaK CTPAIIHO, KaK B MPEAbIAYIIEM MPUMEpe, HO BCE ellle JIOBOJBHO IUI0X0. EMMHCTBEHHOE pelieHne
9TOM 3aJIa4¥ COCTOUT B TOM, UTOOBI CTUCHYTh 3yObl U BEPHYTh OOBEKT:

const some_class *some_class::operator+( const some class &r ) const

{
some_class obj;
/...
return obj;

H

Ecmu Bam YAACTCA BbI3BATh KOHCTPYKTOP KOIIMU B OIIEPATOPEC return, TO OBITH 110 ceMmy.



MnaBa 8.I'(D). KoHCTpyKTOpbI, 4ECTPYKTOPLI U operator=( )

OYHKIIMH KOHCTPYKTOPOB, JAECTPYKTOPOB U Oomeparmid operator=() IMEIOT Ty 0COOCHHOCTh, YTO MX CO3IaeT
KOMITWISITOp B TOM cCjydae, €CIId He cOo3/aeTe Bbl. [ €HEpHPYeMblid M0 YMONYAHHIO KOMIIMISATOPOM
KOHCTPYKTOp (HE HMMEIOIIUI apryMEeHTOB) M T'CHEPUPYEMbIH KOMIIMJIATOPOM JAECTPYKTOP HYXKHBI ISt
CO37IaHMA YKa3aTeNs Ha TabuIy BUPTYaabHBIX QyHKINH (ToapoOHee 00 3TOM BCKOpE).

I'eHepupyeMblii KOMITHIISITOPOM KOHCTPYKTOP KOIMHUH (YbMM apryMEHTOM SBIISICTCS CChUIKA Ha TEKYIHA
KJIacC) HY>KEH eIlle M0 JIByM MpHUYWHAM, KpoMe TaOIuIbl BUPTyanbHBIX (pyHKIHi. Bo-nepBeix, koa Ha C++,
KOTOPBIN BBITISIIUT kKak Ha C, mommkeH W paborath, kak C. Tak kak mpaBmia KOIMHUPOBAHHUS, KOTOPHIC
OTHOCATCSI K KJIACCy, OTHOCSTCS TaKKe U K CTPYKTYpE, MOATOMY KOMIIIJISATOP OYAET BBIHYKACH OOBIYHO
TCHEPHPOBATh KOHCTPYKTOP KOIHUHU B CTPYKTYpE, YTOOBI 00pabaThBaTh KOMMPOBAaHUE CTPYKTYp B ctmie C.
DTOT KOHCTPYKTOP KOIIMH UCTIONIB3YETCS SIBHO IMTOJI00HBIM 00pa3oM:

some_class x; /] KOHCMpPYKMOp NO YMONUAHUIO
some classy=x; // koncmpyxkmop xonuu

HO KPOME€ 3TOr'0 OH MCHOJIB3YCTCA U HEABHO B JIBYX CUTYaIlUAX. HepBOfI ABJIACTCA BBI3OB 110 3HAYCHUIO!

some_class x;

f( some_class x ); /] nepedaemcs no 3HayeHuo, a He NO CCHLIKe.
/... /1 8bI3bIBAEMCS KOHCMPYKIMOP KORUU OISt Nepedai X
f(x); /I no snauenuio. OHO OONNHCHO CKONUPOBAMBCI 8 CEK.

BTOpOﬁ SABJIACTCS BO3BpAT IO 3HAYCHUIO!

20 /I [lomHume, ymo X - 10KATbHASL, ABMOMAMUYECKASL NePEeMEHHAS.

{ /I Ona ucuezaem nocne 6os3gpaujenus QyuKyuer 3Ha4eHus.
some_class x; / Onepamop return nocie 3mozo 0019ceH CKONUPO8amsv X Kyoa-Hubyosb
return x; /] 6 HaoesicHoe mecmo (06LIUHO 6 CMEK NOCIE APSYMEHTNO0E).

} /I On ucnonvzyem 0ns 3mou yeau KOKCMpYKmop KOnuu.

I'enepupyemas koMnuisiTopoM (GyHKIHsI-onepanus operator=() Hy>KHa JIMIIb IS TOJJICPKKH KOIMTMPOBAHMS
cTpykTyp B ctuiie C Tam, e He ONpeAeieHa onepays IpucBauBaHuUsl.

124. Onepauums operator=( ) AOJKHA BO3BpaLLlaTb CCbINIKYy Ha KOHCTaHTY.
125. NMpucBanBaHme camomy cebe fOMKHO paboTaTb.

Omnpenenenue operator=( ) JOJDKHO BCEr/a UMETh CIIEIYIOIIYIO (OpMY:

class class_name

{

const class name &operator=( const class name &r );
5
const class name &class_name::operator=( const class name &r )
{

if( this |= &r)

{

// 31ech CKOMTUPOBATH
}

return *this;



ApryMeHT, TIPEACTABIIONIMN OMEpaH] WCTOYHHKA HAaHHBIX, SBISCTCS CCBUIKOM, 4YTOOBI W30ekaTh
HAKJaJHbIX pacXoZOB BBI30BA IO 3HAYEHHIO; 3TO CCHUIKA Ha KOHCTAHTY, MOTOMY 4YTO apryMEHT He
MpeIHa3Ha4YeH TSl MO UKAITHIH.

Ota (hyHKIHS BO3BpAIIaeT CCHIIKY, TIOTOMY YTO OHa MOXKET 3TO clielarh. To €CTh BBl MOIUIM OBl yIaauTh &
13 0OBSBICHVS BO3BpANIaeMOW BEIHMYUHBI, M Bce OBl paboTaIo MpeKpacHO, HO BBl ObI MOJYUYMIIA HEHY KHBIH
BBI30B KOHCTPYKTOpa KOIIMH, BBIHY)KJCHHBIH BO3BpaTOM MO 3HAa4YeHUIO. Tak Kak y Hac yxe ecTh OOBEKT,
MHUIMATM3UPOBAHHBIA 0 THUIY TpaBoil dactu (*this), TO MBI MPOCTO MOXEM €ro BepHYTh. Jlaxke eciu
BO3BpaT OOBEKTAa BMECTO CCBUIKM B JCHCTBUTEIBHOCTH SIBISCTCS OIIMOKOW Uit (QyHKIMU operator=(),
KOMITHJISITOP MPOCTO BBIMTOIHHUT TO, YTO BBl €My MPHKAa3alH. 3/ech He OyJeT cooOmieHus o0 ommoKe; U Ha
camoM jerne Bce Oyaer padorats. Ko mpocto OyAeT BHIMOTHATHCS 0oJiee MEIJICHHO, YeM HYXKHO.

Haxonen, operator=() JO/DKeH BO3BpalllaTh CCHUIKY Ha KOHCTaHTY HMPOCTO MOTOMY, YTO HE XOTUTE, YTOOBI
KTO-HUOYIb MMENT BO3MOXKHOCTH MOJM(UIMPOBATH BO3BPAIIECHHBIH OOBEKT IOCNIE TOTrO, KaK MPOHM3O0ILIO
npucsauBanue. Crenyromee OyaeT HEIOIyCTUMBIM B CIIydae BO3BpaTa CCHUIKM HA KOHCTAaHTY:

x=y)=1z

[IpudmHa COCTOHUT B TOM, 4TO (X=y) pacIeHHBacTCI Kak BO3BpamaeMoe 3HaueHne GyHKnun operator=(), T.e.
KOHCTaHTHas cchlika. [loiyuarenem cooOuieHus: =z siBisieTcst 00bEKT, TOJBKO YTO BO3BPAIICHHBIH OT X=Y.
Tem He MeHee, BBl HE MOXETE TOCHAaTh COOOImeHHe operator=() KOHCTAHTHOMY OOBEKTY, MMOTOMY YTO €ro
0OBSIBIICHHE HE UMECT B KOHIIE CONst:

/| HE JEJIAUTE 3TOIO
/l B @YHKIHUHU C UCIIOJIb3OBAHUEM
/! operator=().
/ |
I v
const class name &operator=( const class name &r ) const;

KomMmumsTop moimKkeH BbIIaTh BaM OIIMOKY THITA "HE MOTY IPeo0pa3oBaTh CCHUIKY Ha MIEPEMEHHYIO B CCHUIKY
Ha KOHCTaHTY", €cJIu BBl onpoOdyere (X=y)=z.

JpyruM criopHBIM MOMEHTOM B MPEIBIAYIIEM KOJIC SBISICTCS CPAaBHCHHUE:
if( this = &r)
B yHkimm operator=(). Beipakenue:

class_name Xx;
/...

X =X;

JOJDKHO BCEraa Cpa6aTBIBaTI), 1 CpaBHCHUC this ¢ aaApeCcOM BXOJHOI'O MMPABOTO apryMEHTa ABJIACTCS MMPOCTHIM
CII0OCOOOM B 3TOM yGGHI/ITBCH. Hwmelite B BUAYy, YTO MHOTHC QJITOPUTMbI NOJIArat0T CaMONpHCBanMBaHUC
6€3Bp€I[HI)IM, MO2TOMY HE nenaf/iTe €ro 0coObIM Cl1y4acM. Taxke nmeiite B BUAYy, YTO CaMOIIPUCBAUBAHUEC
MOI'JIO ObI OBITH 3aTyHICBAHO IPH MMOMOIIU YKa3aTeJIsl KaK B:

class_name array[10];
class_name *p = array;
/...

*p = array[0];

126. Knaccbl, nmerowme uneHbl-ykasaTtenu, OOMXKHbI Bceraa onpeaenstb
KOHCTPYKTOP KONMUU U (PYHKLIMIO operator=().



Ecmu kmace He ompenenseT METOIbl KOMUPOBAHUSA - KOHCTPYKTOpP KOMUH U (hyHKIHUIO operator=(), TO 3TO
nenaer koMmmmisATop. CoO3MaHHBI KOMIHJISATOPOM KOHCTPYKTOP JIOJDKEH BBITIONHATH ''MOWIeHHOE"
KOITUPOBaHUE, KOTOPOE OCYIIECTBISIETCS TaKUM 00pa3oM, kak Oyaro Bbl Hanucanu this->field = src.field mst
Ka)XJOro wieHa. JTO 03HAYaeT, YTO TEOPETUYECKH JOJDKHBI BbI3BIBATHCS KOHCTPYKTOPBI KOMHMH M (QYHKIIMU
operator=() BIIO)KEHHBIX OOBEKTOB W 0a30BBIX KiaccoB. Jlaxke ecnmm Bce paboTaeT MpaBWIBHO, BCE XKe
yKa3arell KOIHMPYIOTCS Kak ykaszaresnu. To ecTh, CTpoka string, mpejicTaBieHHas kak char*, - He cTpoka, a
yKasarelb, U Oy/leT CKOIUPOBaH JIMIIIb yKa3arenb. [IpeacTaBbTe, 4TO OnpenesieHne string Ha JIMCTUHTE 7 CO
cTpanuibl 111 He IMeeT KOHCTPYKTOpa Komuu mwid GpyHKIwH operator=(). Eciu BbI 3anmmmre:

string s1 = "¢y", s2;
...
s2 =sl;

TO 3TO TPHCBAaWBaHHE BMECTO IMOJS yKaszaTeysi S2 3amumieT yka3aTenb oT sl. Ta mamsre, koTtopas Obuia
agpecoBaHa MocpeAcTBOM sl->buf, Temepp moTepsiHa, TO €cTh y Bac yTeyka MaMsTH. XyXKe TOTO, €CIH BBI
MeHsieTe sl, To s2 MeHseTcs Takke, IOTOMY YTO OHHM 00€ YKa3bIBalOT Ha OJWH W TOT ke Oydep. Hakoner,
KOTJIa CTPOKH BBIXOISAT M3 00JIaCTH NEHCTBUS, OHU 00€ mepenatoT buf ams ocBoOOXKIESHUS, 110 CYTH OYHIIIAst
ero o0JacTe MaMATH ABAXABI, M, BEPOSTHO, Pa3pyIlIalOT CTPYKTYpPYy OMHAMUYECKOW mamsaTu. Pemaiite »Ty
mpoOiieMy ImyTeM 100aBJIeHNsT KOHCTPYKTOpa KOIMU U GyHKIMU operator=(), Kak ObUIO cAeNaHO Ha JMCTUHTE
7 co crpanuus! 111. Teneps xomust Oyaer UMeTh CBOHW COOCTBEHHBIH Oy(dep ¢ TeM ke COAepKaHUuEM, UTO U Yy
Oydepa CTpOKH-UCTOYHHKA.

IMocnennee 3ameuanue: S BhINIe Hanwcan "IODKCH BBINONHATH' M "TeopeTudecku" B IEpBOM ab3arle,
MOTOMY YTO BCTpPEYal KOMIIISATOPHI, KOTOPbIE (PaKTHYCCKH BBHIMONHAIN (QyHKIMIO memcpy() B KadecTBe
orepanyy KOMMPOBaHMSA IO YMOIYaHMIO, MPOCTO Kak 3To Obl creman kommmisirop C. B srtom ciydae
KOHCTPYKTOp KOommMHK M (PyHKITHS operator=() BIOXKEHHBIX 00BEKTOB HE OYAYT BBI3BaHBI, U BBl gcecoa OyneTe
JIOJDKHBI  00ecTieunBaTh KOHCTPYKTOP KONMWU H (QYHKIUIO operator=() i1 KOTHMPOBAHHS BIOKEHHBIX
00BexToB. Eciii BEI KelaeTe NOCTHTHYTH 37ech abCONMIOTHOM HAAeKHOCTH, TO OyAeTe JOIDKHBI IPOJeNaTh
3TO IS BCeX KIIACCOB, YbH WICHBI HE SBIAIOTCS OCHOBHBIMHU YHCIIOBBIMH THUIIaMu C.

127. Ecnn y Bac eCcTb A0CTYN K 00bEKTY, TO OH A0KEH ObITb
MHULIManNU3npoBaH.

128. Acnonb3ynTe CNMCKU MHULMANU3aLUM YIEHOB.

129. UcxoguTe U3 TOro, YTO YneHbl U 6a3oBble Knaccbl UHULNANU3UPYHOTCA
B CIlly4aulHOM nopsake.

MHorue HeombITHBIE MTporpaMMHCTHl Ha C++ m30erarT CHMCKOB WHUNHAIN3AINH WICHOB, KaK S IOJIarao,
MOTOMY, YTO OHH BBINVIAIAT TaK NpUIyAInBO. DakTOM ABISETCSA TO, YTO OONBIIMHCTBO IPOTPAMM, KOTOPHIE
WX HE WCIONB3YIOT, IMONPOCTy HEKOPPEKTHH. Bo3pMuTE, Hampmmep, CleAylOmui Kox (ompeneneHne
CTPOKOBOTO KJIacca W3 JIMCTUHTA 7 cO cTpaHuIs! 111):

class base
{
string s;
public:
base( const char *init value );
H
/!
base::base( const char *init_value )
{
s =init_value;
H

OcHOBHOH TIPUHIIATL TaKOW: eclin Yy BacC €CTb AOCTYyIl K 06’L€KTy, TO OH JOJIKCH OBITE HWHUIIUAJIU3UPOBAH. Tax
KaK I0JI€ S BUAUMO [JId KOHCTPYKTOpPa base, 0 CH++ TrapanTUupyeTr, 4TO OHO HWHUIHUAIU3UPOBAHO OO
OKOHYAaHUW BBIIMMOJHCHUA TCJIa KOHCTPYKTOpPA. Crucok WHHUIWaIn3aluy 4YJICHOB SABJIICTCA MCXaHHU3MOM



BBIOOpA BBIMOJHAEMOTO KOHCTPYKTOpa. ECiu BBI €ro ommyckaeTe, TO MOJAYYHUTe KOHCTPYKTOP 0 YMOTYAHUIO,
Yy KOTOPOTO HET apryMEHTOB, IJIH, KaK B CIydae pacCMaTPHUBAEMOTO HaMH Kilacca string, Tako#, apryMEeHTHI
MOJYYHJIM 3HAYCHUS 10 yMoidaHuio. CleoBaTelbHO, KOMIWIIATOP BHAYalIe MPOUHUIMATH3HPYET S MyCTON
CTPOKOH, pa3MECTHB OJHOCHMBOJIBHYIO CTPOKY IPH ITOMOIIX New U rmoMecTB B Hee \O. 3aTeM BBITOTHACTCS
TEJNO KOHCTPYKTOpa W BBI3BIBaeTCS (QYHKIMA string::operator=(). Ota (QyHKUHsS 0CBOOOXKTACT TOIBKO UYTO
pa3mereHHbI Oydep, pazMemaer Oydep Oonpmiel ATMHBI W MHUIMAIA3UPYET €ro 3HadeHHeM init value.
YxacHo MHOTO paboThL. Jlydmie cpasy MpOHHHUIIMATN3UPOBATE OOBEKT KOPPEKTHHIM HAYaIbHBIM 3HAUCHUEM.
Ucnons3yiite:

base( const char *init value ) : s(init_value)

{

Tenepp cTpoka s OyaeT MHULMAIN3UPOBaHA NPABWILHO, U HE HY)KEH BBI30B operator=() Il ee TIOBTOPHOI
VMHALHAIN3AINH.

Hacrosmee npaBmio Takxke MpUMEHIMO K 0a30BBIM KiIaccaM, JOCTYIHBIM W3 KOHCTPYKTOpa MPOU3BOIHOTO
KJlacca, MO3TOMY OHHM JOJDKHBI HHUIHAIN3APOBATHCA A0 BEHITIOIHEHHUS KOHCTPYKTOPA IMPOU3BOIHOTO Kilacca.
Ba3oBeie Kiacchl WHUNMANM3UPYIOTCA Tepel WICHAMH MPOM3BOTHOTO Kiacca, IOTOMY 4YTO HWICHBI
MIPOM3BOTHOTO KJIacca HEBHIWMBI B 0a3oBoM Kkiacce. IlogBemeM HTOT - OOBEKTHI WHUIHANMZUPYIOTCS B
CIIEIYIOIIEM TIOPSIIIKE:

¢ Ba30BbIc KIIACCHI B MOPSAAKE OOBSIBICHHUS.

e Tlons maHHBIX B OPSIIKE OOBSIBICHUS.

Jlumre 3aTeM  BBIONMHSCTCS KOHCTPYKTOP MPOHM3BOTHOTO Kiacca. OMHO TOCHIEIHEE MPeJOCTepeKCHHE.
3aMeThTe, YTO MOPSAAOK OOBSIBICHUS YIPABISACT TOPSIIKOM HHUIHATI3ANKN. [[0psTI0K, B KOTOPOM 3JIEMEHTHI
MOSIBISIIOTCS B CIHCKE WHHUIUAIM3AIMK YICHOB, SIBISIETCS HECYIIECTBEHHBIM. boljiee TOro, MOpsIoK
OOBSIBICHHS HE JIOJDKEH paccMaTpuBaThCsl Kak HEM3MEHHbIH. Hanpumep, BBl MOXKeTe W3MEHUTh MOPSIOK, B
KOTOPOM OOBSIBIICHBI TIOJISI JIAHHBIX. PaccMOTpHM  credylolllee OmpejeNieHre Kiacca TIle-HHOyAb B
3aroJIOBOYHOM (aiine:

class wilma

{

inty;

int x;
public:

wilma( int ix );
15

Bort onpenenenue kKoHCTpyKTOpa B (haie .c:

wilma::wilma( int ix ) : y(ix * 10), x(y + 1)

{

Tenepb JAOIMYCTUM, YTO KaKOM-TO COHpOBO)KﬂaIOHII/Iﬁ IpOrpaMMUCT NEPECTABUT MOJIA JaHHBIX B aﬂ(baBI/ITHOM
MOopsAAKE, MMIOMCHAB MECTaMHU X U Y. OTOT KOHCTPYKTOD OoJiblie HE pa60TaeT: MOJIC X MHUIIUAIU3ZUPYCTCS
IMCPBLIM, ITIOTOMY YTO OHO IEPBOC B ONPCACICHUU KIaCCa, U MHUIHUAIU3UPYCTCA 3HAUCHUCM y+1, HO MoJe y
€€ HC MHNIUATIN3HUPOBAJIOCH.

HcnpaBbTe KO, HCKITIOYNB pacyeT Ha ONPEACTICHHBINA TOPSIOK HHUIAATN3AIIH:

wilma::wilma( int ix ) : y(ix * 10), x((ix *10) + 1)

{

130. KOHCTPYKTOpPbI KONUNA AOMKHbI UCNOMb30BaTb CMUCKU MHULMANM3auum
YJIEHOB.

v HacCJICAOBaHHsA TOXC C€CTh CBOU HpO6J’IeMLI C KOIIMPOBAHHCM. KOHCprKTOp KOIIMKU BCEC XKC OCTACTCA
KOHCTPYKTOPOM, IMOITOMY 3J4C€Ch TAKKE IMPUMCEHHUMBI PE3YJIbTAThI O6CY>KI[CHI/IH npeabIAYyHICTO paBuiia. Ecimm



Yy KOHCTPYKTOpa KONHMH HET CIHCKA WHHIUATHM3AIMK YICHOB, TO JJIsI 0a30BBIX KIACCOB M BIIOKCHHBIX
OOBEKTOB HCIOJB3YeTCS KOHCTPYKTOp TII0 YyMONYaHWIO. Tak Kak CIHCOK WHUIMAIH3AlUN YICHOB
OTCYTCTBYET B CJEIYIOIIEM OIpEAeIeHHN KOHCTPYKTOpa KOMUH, TO KOMIIOHEHT 0a30BOro Kiacca B 00BEKTe
MIPOM3BOTHOTO KiIacca WHHUITHAIM3HPYETCS C HCIOJb30BaHWEM base(void), a mosie s MHHIHAIH3UPYeTCs C
MCTIONB30BaHueM string::string(void):

class base
{
public:
base( void ); !/l KOHCMPYKMOP NO YMOIYAHUIO
base( const base &r ); /I koncmpykmop konuu
const base &operator=( const base &r );
¥
class derived
{
string s; /] knacc umeem KoHCMpPYKmMop Konuu
public:
derived( const derived &r )
15

derived::derived( const derived &r )

{

YroObl rapaHTHPOBATh KOIMHMPOBAHWE TaK)KE MOJS String W KOMIIOHEHTa 0a30BOro Kiacca B OOBEKTE
MIPOM3BOIHOTO KJTacca, UCIONIb3YITE CIICAYIOIIEE:

derived::derived( const derived &r ) : base(r), s(r.s) {}

131. NMpounsBoaHbIe KNAcCbl AOMKHbI OOLIYHO OnpeaAensATb KOHCTPYKTOP
Konuu n pyHKLUIO operator=( ).

Ipy Hac/neIOBAaHMM €CTh M JApyras CBs3aHHAs C KONMMPOBAHHEM mpoGieMa. B oIHOM MecTe pyKOBOACTBA
1o s3elky C++ HEIBYCMBICICHHO 3asBJICHO: "KOHCTPYKTOPHI M (yHKIMs operator=() He HaciemyroTcs'.
OpHako ganee B 3TOM XKe JOKYMEHTE FOBOPUTCS, YTO CYHIECTBYIOT CUTyallUd, B KOTOPBIX KOMIIMJISATOpP HE
MOXET CO3/1aTh KOHCTPYKTOP KOMUH WK (QyHKIMIO operator=(), KOTOpble ObI KOPPEKTHO BBI3BIBAINCH BCIE]
3a QyHKUMsAMH 0a3oBoro kijacca. Tak Kak HET NPAKTHYECKOW pasHMIBI MEXAY YHACIEAOBaHHOH U
creHepupoBaHHON (QyHKIMAMEU operator=(), KOTOpbIE HUYETO HE JIENAr0T, KpOME BBI30Ba (YHKIUH 0a30BOTO
KJacca, TO 3Ta HEONPEAEICHHOCTh BbI3Basla MHOTO Oefl.

Sl naOmroman [Ba IONHOCTBIO HECOBMECTHMBIX IOBEICHHS KOMIIWIATOPOB, CTOJKHYBIIUXCA C OSTOH
muteMMol. HekoTopble KOMIMUIATOPHI CUMTAIH INPABHJIBHBIM, YTOOBI CTCHEPHPOBAHHBIE KOMITMIIATOPOM
KOHCTPYKTOPHI KoM M ¢(yHKumH operator=() BBI3BIBAIMCh ABTOMATHYECKH IIOCIE KOHCTPYKTOPOB H
dyHximii operator=() 6a30Boro Kiacca (M BIOXKEHHOTo 06bekTa).' JTO Kak pa3 TOT Cocob, KOTOPKIH, 110
MHEHHIO OOJBIIMHCTBA, PEaM3yeTcsl SI3bIKOM HPOrpaMMHpPOBaHUs. [IpyrHMH CJOBaMH, CO CIJIEIYIOIINM
KOJIOM TIpo0JieM He OyJeT:

class base

{

' Kuura Ammca u Crpaycrpyna "The Annotated C++ Reference Manual"(Reading: Addison Wesley,1990),
UCTIoIb3yeMasi B KauecTBe 6a30Boro JokyMeHnTta komureroM ISO/ANSI mo C++.

Nmeercs mepeBon Ha pycckuil s3blk moj pepaknueil A.I'yrmana "CrnpaBoyHOE PYKOBOJACTBO IO SI3BIKY
nporpammupoBanus C++ ¢ kommenTapusmu"(M.: Mup, 1992). -Ilpum.nepes.

"' KoHeuHO, KOHCTPYKTOpHI KOMHH u QyHKumH operator=(), co3JaBacMple BaMu (B OTIHYHE OT
KOMITHJISITOpA), HUKOT/Ia HE BBI3BIBAIOT CBOMX JBOMHMKOB U3 0a30BOro Ki1acca aBTOMaTHICCKH.



public:
base( const base &r );
const base &operator=( const base &r );

35
class derived : public base
string s;
/| hem onepayuu operator=() unu KOHCMPYKMopa Konuu
15
derived x;
derived y = x; /1 8bI3BIBAEM KOHCMPYKMOP KONnuu 6a3068020 Kiacca

! ona konupoganusi 6azosoeo knacca. Takoice gvlzvieaem
/] KoHCmMpYKmMop Konuu cmpoxu 015 KORUPOBAHUsL NOJIAL S.
X=Y; // vizvi6aem gyuxyuio 6az08020 Kiacca operator=() ons
!/ konupoganus 6azosoeo kiacca. Taxoce gbl3vleaem cmpoKogyio
/I pynxyuro operator=() 0 Konuposanus nos s.

Ecmm O Bce KOMMMUIATOPBI pabOTa TaKUM 00pazoM, To mpobiemsbl 01 He ObLI0. K HecyacThio, HEKOTOpHIE
KOMITWJIITOPBl MIPUHUMAIOT Ty CaMylo JUPEKTUBY "HE HACIEAyloTCs" 3a YHCTYI0 MOHETY. TOJBKO dYTO
NPE/ICTAaBICHHBIH KOoJ He Oyner paborarh ¢ OSTHMH KOMIWISTOpaMH. B HHX CcreHepupoBaHHBIE
KOMITWJISITOPOM KOHCTPYKTOP KONMWHM M (YHKUIHMS operator=() MpOM3BOIHOTO Kiacca JEHCTBYIOT Tak, Kak
OynTo OBl MX SKBHUBAJICHTH B 0a30BOM Kilacce (M BIOKEHHOM OOBEKTE) IMPOCTO HE CYIIECTBYIOT. [Ipyrumu
CJIOBaMH, KOHCTPYKTOp IO YMOJYaHUIO - Oe3 apryMEHTOB - BBI3BIBACTCS ISl KOITMPOBAHMS KOMIIOHEHTA
06a30BOro Kjacca, a IOWICHHOE KOITUPOBAHUE - KOTOPOE MOKET BBIIOIHATHCS MPOCcTo QyHKIMer memepy() -
WCTIONIB3YeTCs IS 1oJist. Moe TIOHUMaHHe TiepecMOTpeHHOTo mpoekTa crangapra C++ ISO/ANSI mo3BomnseT
c/ienaTh BBIBOJ, YTO TaKOe MOBEJCHHE HEKOPPEKTHO, HO B TEYEHHE HEKOTOPOrO BPEMEHH BaM MPHICTCS
paccUuTHIBATh HAa Xy[lliee, YTOObl 00ecneYnBaTh MepeHoCMMOCTh. ClieoBaTENbHO, 3TO, BEPOSTHO, XOPOIIas
MBICJIb - BCEr/la MOMENaTh B MPOU3BOAHBIA KJIACC KOHCTPYKTOp Komuu U (yHKIHIO operator=(), KOTOpbIE
SIBHO BBI3BIBAIOT CBOMX JBOMHMKOB M3 0a30BOro Kiacca. BOT peanmzaiius MpeabLIyliero MpOH3BOJHOTO
KJacca JUIsl CaMOoT0 Xy/IIEero CIryJast:

class derived : public base

{ .
string s;
public:
derived( const derived &r );
const derived &operator=( const derived &r );
¥5
/!
derived::derived( const derived &r ) : base(r), s(r.s)
{}
/1
const derived &derived::operator=( const derived &r )
{
(* (base*)this) =r;
S =T.5;
H

CnycoK MHUIMANN3AIMY YICHOB B KOHCTPYKTOpE KOMUH omnucaH paHee. Cileayronuil OTphIBOK 13 (QYHKIIUU
operator=() Hy»X/aaeTcsi B HEKOTOPOM TOSICHEHHUH:

(* (base*)this) =r;

VYxazarens this ykasbIBaeT Ha Bech TEKyLIHH 00BEKT; JOOABIEHHE ONlepaTopa IpUBEICHUS IPeodpas3yeT ero B
yKa3arelb Ha KOMIOHEHT 0a30BOro Kiacca B TeKyleM oobekre - (base*)this. (* (base*)this) sBnsiercst camum
o0bekToM, a BelpaxkeHue (* (base*)this) = r mepemaer 3ToMy 0OBEKTYy COOOLIEHHE, BBHI3BIBas (PYHKIHUIO
operator=() 6a30Boro KJjlacca JuIsi nepesanucu MHGOpMaluK U3 MPaBOro ONEpaHAa B TEKyIIHH 00beKT. BEI
MOTJIH OBl 3aMEHUTH 3TOT KOJ| TAKHMM 00pa3oM:



base::operator=(r );

HO 51 BHJIENl KOMIHJIATOPBI, KOTOPbIe OPaKyrOT 3TOT OMEpaTop, eciu B 0A30BOM Kiiacce HE OOBSIBIICHA SIBHO
dynkmus operator=(). ITepBast popma paboTaeT HE3aBUCHMO OT TOTO, OOBSIBIICHA SIBHO operator—(), MM HET.
(Ecnu He 00bsBIIEHa, TO Y Bac OyIET M0 YMOTYaHHUIO PeaIn30BaHO OWICHHOE KOITMPOBAHNUE).

132. KoHCTpYKTOpbI, HE NpeAHa3Ha4YeHHbIe Ans npeobpasoBaHMA TUNOB,
OOJMKHbI UMeTb ABa Unu 6ornee aprymeHTa.

C++ ucnosib3yeT KOHCTPYKTOPHI Juisl ITpeoOpa3zoBanus TuroB. Hanpumep, koHcTpykrop char® B 9-0it cTpoxke
muctuHTa 7 Ha crpaHuue 111 Taxke 00pabaThIBaeT CIEAYIONIYIO OTIEPALIUIO PUBEICHUS:

char *pchar = "a0sr" ;
(string) pchar;

3anoMHHTe, YTO MPUBEICHUE SIBIISETCS Ollepallieil BPEMEHH BBIMOJIHEHHS, KOTOpas CO3[aeT BPEMEHHYIO
MEePEeMEHHYI0 HY)KHOTO THIA W WHHLIUAJIM3UPYET ee U3 aprymMeHra. EciM NpUBOAMTCS KiIacc, TO ISt
MHUIHMANTN3AIMN UCIONb3yeTcss KOHCTPYKTOp. Cleayromuii Ko paboTaeT MpeKpacHo, MOTOMY YTO CTPOKOBAst
KOHCTaHTa char® GecrpensaTCTBEHHO TipeodpasyeTcs B string i nepenadn B GpyHkimro f():

f( const string &s );
...
f( "6emmbepaa );

[TpoGieMa cOCTOUT B TOM, YTO MBI HHOT/IA HE YeJIaeM IO3BOJIMUThH MCIOIB30BaThH KOHCTPYKTOP ISl HEBHOTO
npeoOpa3oBaHusi THUIOB. PacCMOTPUM CHEQYIOIIUM KOHTEWHEP MAacchuBa, KOTOPBIM IMOJIEPKHUBACTCS
LEJIOYHCIICHHBIA KOHCTPYKTOP, ONPEICISIIOLINI pa3Mep STOr0 MacCuBa:

class array
{

/...
public:

array( int initial size );

}s
BepOHTHO BEBI BCC K€ HC 3aXOTHUTC, ‘ITO6BI CJ'IG,Hy}OHII/Iﬁ KO pa60Tan:

f( const array &a );
/...
f( isupper(*str) );

(Orot BEI30B mepenaet f() MycTOW OTHOZIEMEHTHBIM MAcCHB, €CIHM *Str COCTOMT W3 3arjlaBHBIX OYKB, HMIIH
MaccuB 0€3 DJIEMEHTOB, €CJI *Str - U3 CTPOYHBIX OYKB).

EnuHCTBEHHBIM CIIOCOOOM TIOJABICHHS TAaKOT'O TMOBEICHUS SBISCTCS NOOABICHHE BTOPOTO apryMEeHTa B
KOHCTPYKTOP, TOTOMY YTO KOHCTPYKTOPHI C HECKOJIEKMMHU apTyMEHTaMH HUKOTIA HE UCTIONB3YIOTCS HESIBHO:

class array
{

/...
public:

enum bogus { set_size to };
array( bogus, int initial_size );

55
array ar( array::set_size to, 128);

JT0 MO HacCTosAIIEMY YPOIJIMUBO, HO Y HAC HET Bm60pa. 3aMeTI)T€, YTO g HE Aajll apryMEHTY bOgUS HUMCHHU,
MOTOMY YTO OH UCIIOJIB3YCTCA TOJIBKO AJIA BBI60pa (byHKHI/II/I.



133. Ucnonb3ynTe CYETUYMNKN IKIeMNNAPOB OOHLEKTOB AN UHULManuM3auum
Ha ypoBHe Knacca.

Heckomnbko pa3acyioB Hasa[d A pacCMaTpuBall UCIOJIb30BAHUC CYHCTUMKA CTATUYCCKUX rI00aIbHBIX 00BEKTOB
JUTSI yTIpaBJICHUS WHUIMATU3AIMSIME Ha YpoBHE Onbimoteku. B C++ y Hac ecTh Jydive BapuaHTHI, IOTOMY

YTO MBI MOXKET UCIIOJIB30BaTh ONIPCACICHUEC Ki1acCa I OrpaHUYCHUA obyactu JICUCTBHUSL:

class window

{
static int num_windows;
public:
window();
~window();
15

int window::num_windows = 0;

window::window()

{
if( ++num_windows == 1) /l moavko ymo coz0ano nepeoe OKHoO
initialize video_system();
H
window::~window()
{
if( --num_windows ==0) /I moavbko umo yHuumosiceno nocieonee OKHo
shut down_video_system();
H

HaKOHeI_I, CYCTUYHK DK3CMINIIAPOB 00BEKTOB MOJKET OBITh TAK)KE MCIIOJIB30BAH B KAa4eCTBE CUECTUMKA YHCIIA
BBI30BOB JIJIs1 00€CIICUCHHUS WHUIIAIU3al0u Ha YPOBHE TOAIIPOTrpaMMBbI:

f0
{
static int have _been_called = 0;
if( 'have been called )
{
have been_called = 1;
do_one time_initializations();
}
}

134. U36erante nHMumanusaumm B 4Ba npmema.

135. Cynepo6noxku Ha C++ ansa cyuwecTByOLWMUX UHTepdencoB peako
XOpoLio paboTaloT.

Kak mnpaBwio, mnepeMeHHas [JODKHA HMHUIMAIH3UPOBAThCS BO BpeMs OOBsBICHUS. Pa3aencHue
HHHUIHATN3AIMHA U OOBIBICHUS HHOTAa 00YCIIOBIMBACTCS IUIOXHUM MIPOCKTHPOBAHUEM B IIPOTrpaMMe, KOTOpast
HamMcaHa HE BaMH, Kak B cleayromieMm (parMeHTe, HalWCAaHHOM IS BBIMOJIHEHHS COBMECTHO C
oubanorexot MFC Microsoft:

f( CWnd *win ) // CWnd - 3T0 0KHO



// Cnenyromiasi cTpoka 3arpyxaet "Oydep" ¢ mankoi okHa
// (TEKCTOM B CTPOKE 3aroJIoBKa)

char buf[80]; /*=%*  win->GetWindowText(buf, sizeof(buf));
...

Tak Kak 51 TOJDKEH BBIMOJIHUTh WHHIMAIN3AIMIO TPH TIOMOIIM SBHOTO BBI30BAa (DYHKIIMH, TO YMBIILICHHO
Hapyllalo cBOE NpaBWIO "OJWH OIeparop B CTpPOKe" aIsi TOro, 4roObl MO KpalHeH Mepe BMECTHTb
00bsIBIICHNE ¥ MHUIMAIN3ALUIO B OJTHOI U TOH K€ CTPOKE.

3nechk MMeeTcs HECKOJIBKO MpoOiieM, mepBasi U3 KOTOPBIX 3aKJI0YaeTCsl B IUIOXOM IPOEKTHPOBAaHMH Kilacca
CWnd (mpencrapisironieM okHO). Tak Kak y OKHa ecTh "TecTOBBIH" aTpHOYT, XpaHAIINI 3aroJ0BOK, TO BbI
JTOJDKHBI UMETh BO3MOXKHOCTB JOCTYIIA K 3TOMY aTprOyTy IMOA00HBIM 00pa3oMm:

CString caption = win->caption();
1 BBI IOJDKHBI HIMETh BO3MOXHOCTB MOJM(HUIMPOBATE 3TOT aTpUOYT TaK:
win->caption() = "HoBoe cofepkanue';

HO BBI HE MOXKETE CIIeJIaTh 3TOTO B TEKyIeH peamusarmu. [1aBHas mpoOiiemMa COCTOUT B TOM, OMOIMOTEKA
MFC He Ob1a cripo

eKTHpPOBaHa B OOBEKTHO-OPUEHTHPOBAHHOM [yXe - T.€. HayaTh C OOBEKTOB, 3aTeM BbIOpaTh, Kakue
COOOIIEHH s TIepeiaBaTh MEXAY HUMH M KaKMMHU aTpuOyTaMH UX HaJIeNUTh. BMECTO 3TOro mpOeKTHPOBIINKA
Microsoft Haganm oT cymecTByromero mnporeaypaoro uHrepdeiica (API C - unTepdelica mpukiIagHOTO
nporpammupoBanus st Windows Ha C) m mobaBuim K HeMmy cCyrnepoOnokky Ha C++, TeM cambIM
YBEKOBEUHMB Bce MpoOIeMbl cymiecTByromero nHTepgdeiica. Tak kak B API C Obuta GyHKIHS C UMEHEM
GetWindowText(), TO TPOEKTUPOBIINKU 0€33a00THO CHIMHUTHPOBAIN TAKOW BBHI3OB NMPHU TOMOIIM (PYHKIIUH-
uieHa B cBoei o6onouke CWnd. OHE mocTaBuIg 3amiaty Ha HHTepeiic Mpru TOMOIIH CIESAYIONIErO BhI30Ba!

CString str;
win->GetWindowText( str );

HO 3TO - HE PCIICHHE M0 JBYM IMPHYHHAM: IO-TIPEKHEMY TpeOyeTcs HWHUIMANIM3AIUS B JBa NpHEMa, U
apTryMEHT SIBJIIETCS] CCBUTKOM Ha pe3yibTaT.

'naBHBI YpOK COCTOUT B TOM, YTO IIPOEKTHI, OCHOBaHHbIE Ha MPOLEAYPHOM IMOJXOJE, PaAUKAIBHO
OTJINYAIOTCS OT 0OBbEKTHO-OPHUEHTUPOBAHHBIX MPOEKTOB. OOBIYHO HEBO3MOXKHO HCIIOIB30BATh KOJ| U3 OJTHOTO
poeKTa B pyroM 0e3 Oombinoi nepepadboTku. I[Ipoctas o6omouka u3 kimaccoB C++ BOKPYT MPOIETypHOTO
MPOCKTA HE CICNACT €ro 0ObEKTHO-OPHEHTHPOBAHHBIM.

[oyuurensHo, 51 Aymaro, NOMIAPUTH BOKPYT B IIOMCKAX pPEIICHUS TeKyIei mpobnemsl ¢ nomorbsio C++, HO
NpeAyNpexaao Bac - 3[eCh HET XOPOIIEro pemeHus (KpoMe MepernpoeKTHPOBaHUS OMOINOTEKH KJIACCOB).
Most mepBast IobITKA caenats 000m04ky Bokpyr CWnd nokasana Ha ymuctunre 11.

Jnst obecrieuenust Bo3MokHOoCcTH win->text() = "HoBbIi 3aroioBok" HEOOXOAMM BCIIOMOTATENLHBIA KIIACC
(window::caption). Be13oB text() Bo3Bpamaer oOBEKT 3aroJioBka, KOTOPOMY 3aTe€M TepeaaeTcs cCOOOIeHHe
MPUCBaUBAHUEM.

I'maBHas mpobnema Ha juctunre 11 3axmodaercs B ToMm, uto Oubmmoreka MFC mMmeeT MHOTO KIIaccos,
yHacnenoBaHHeIX 0T CWnd, u unTepdeiic, peanuzoBaHHblii B Kiacce window, He OyaeT OTpakeH B JPYTUX
notomkax CWnd. C++ sBIIETCS KOMIMIUPYEMBIM S3BIKOM, ITO3TOMY HET BO3MOXKHOCTH BCTABIATH KJacC B
CPEIIMHY UepapXUH KJIacCOB 0€3 M3MCHEHUsI UCXOIHOTO KOJIa.

Jluctunr 12 ompenpenser apyroe pemenue s cmecu C++ ¢ MFC. S Beimenun knmace window::caption B
OTJENBbHBIA KIacC, KOTOPBI MpUCOEAMHSETCS K OKHy, KOrZa OHO HHHnuanusupyercs. Mcmonesyercs
NoA0OHBIM 00pazoMm:



f(CWnd *win)

{
caption cap( win )
CString s = cap; /I noodeparcusaemes npeobpazosanue ¢ CString.
cap = "HoBsIif 3aromoBok"; !/l ucnonwvzyem onepayuio operator=(CString&)

H

MHe He HpaBHUTCS TO, YTO M3MEHEHHE 3aroJIOBKa caption MEHSET TaKKe OKHO, K KOTOPOMY 3TOT 3aroJIOBOK
MPUCOEIMHEH B 3TOM TocienHeM npuMepe. CKpbITast CBSI3b MEXIy IBYyMsI 00BEKTaMH MOXKET cama Io cebe
OBITH HCTOYHMKOM HEIOpa3yMEHHH, OyIy4n CIMIIKOM IOX0Xel Ha moOouHbIi 3 dexT Makpoca. Kak Ob1 TO
HH ObUIO, TUCTHHT 12 penraeT nmpoOieMy HHULIUAIH3AIHH.

Jlucrunr 11. O6eprka muss CWnd: riepBas monsITKa.

class window : public CWnd
{

public:

class caption

{

CWnd *target window;

private: friend class window;
caption( CWnd *p ) : target window(p) {}

public:
operator CString ( void ) const;
const caption &operator=( const CString &s );

¥
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1
1
1
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1 caption text( void );
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1

1

1

1

1

1

1

1

caption window::text( void )

{
return caption( this );
}
/1
window::caption::operator CString( void ) const
{
CString output;
target window->GetWindowText( output );
return output; /] 6038pawaem xonuio
/
/1
const caption &window::caption::operation=( const CString &s )

{
target window->SetWindowText( s );
return *this;

}

JInctunr 12. 3aroaoBo4YHBIA 00BEKT

1 class caption

1

1 CWnd target window;

1 public:

1 window_text( CWnd *win ) : target window( win ) {};
1

1

1

operator const CString( void );
const CString &operator=( const CString &r );
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¥

inline caption::operator CString( veid );

{

}

CString output;
target window->GetWindowText( output );
return output;

inline const CString &caption::operator= ( const CString &s )

{

/I sozepawaem mun CString (émecmo muna 3azonoeka "caption”),
/I nosmomy 6yodem cpabamoieamo
/l'a="b="a6g"

target window->SetWindowText( s );
return s;




Mnaea 8.[0(E). BuptyanbHble ¢pyHKUMMU

BupryansHble (yHKINM Aal0T 00BEKTY MPOM3BOIHOIO Kiacca CIocOOHOCTh MOIM(UIMPOBATH MOBEACHHE,
OIIpe/ieNIeHHOe Ha ypoBHE 6a30BOTO Kiacca (WM MPEeIOCTaBUTh KaKHe-TO BO3MOXHOCTH, B KOTOPBIX 0a30BbIH
KJIacC HMCIIBITHIBAJ IIOTPEOHOCTh, HO HE MOT' MX PeajM30BaTh OOBIYHO H3-3a TOTO, YTO MH(MOPMaNUs, HyXHas
IUIsL 9TOH peanu3anuy, oOBSIBIACTCS HA YPOBHE NPOM3BOIHOTO Kiacca). BupTyanbHble QyHKINM SBISIOTCS
LEHTPAIBHBIMH I OOBEKTHO-OPUEHTHPOBAHHOTO IPOEKTHPOBAHMS, IIOTOMY YTO OHH IIO3BOJIAIOT BaM
OTIpeIeNIUTh 0a30BBIA Kiacc OOIIET0 Ha3HAYCHHS, HE TpeOys 3HAHHWS OCOOCHHOCTEH, KOTOpPhIE MOTYT OBITH
IPEeIyCMOTPEHB! JIMIIb IPOM3BOAHBIM KJIaccOM. BBI MokeTe ImHcaThb HpOrpammy, KOTOpas AyMaeT, YTo
MaHUIYJIUpYyeT 00BeKTaMH 0a30BOTO Kiacca, HO Ha CaMOM Jielie BO BPEMsI BBIIIOJIHEHHUS BO3JCHCTBYET Ha
00BEKTHl IPOM3BOAHOTO Kiacca. Hampumep, BBl MoOXeTe HamucaTh KOJ, ITOMEIIAIOIINA OOBEKT B
00001IeHHYIO CTPYKTYpY JaHHBIX data structure, HO Ha caMOM JieJie BO BPEMsI BHITIOJIHEHHS BCTABISAET €ro B
tree mwin linked list (xmaccel, mponsBomHble oT data structure). Jto Takas (yHAaMEHTalbHAs OOBEKTHO-
OPHEHTHPOBAHHOH oreparyei, uro nporpamMa Ha C++, KOTOpas HE HMCIOJIb3yeT BUPTyaJbHbIE (YyHKIHH,
BEPOSITHO, ITPOCTO TUIOXO CIIPOCKTUPOBAHA.

136. BuptyanbHble (pyHKLUM - 3TO Te DYHKLMU, KOTOPbIE Bbl HE MOXeTe
HanucaTb Ha ypoBHe 6a3oBoro knacca.

BuptyanbHble (YHKIHU CYIIECTBYIOT Paau ABYX Iiejell. Bo-niepBbIX, BUPTyaibHble (DYHKIMH ONPEICISIIOT
BO3MOXXHOCTH, KOTOpBIE JOJDKHBI HMETh BCE MPOM3BOJHBIC KIIACChI, HO KOTOpbIe HE MOTYT OBITH
peaNn30BaHbl Ha ypoBHE 0a30Boro kiacca. Hampumep, BBl MOXeTe cKa3aTh, 4TO BCe 0OBEKTHI-PUryphl shape
JIOJDKHBI OBITH CLIOCOOHBI cesl pacrieyarats. Bel He MOoXkeTe Hamucath (GyHKIuUIO print() Ha ypoBHE 0a30BOTO
KJacca, MIOTOMY YTO reoMeTpruiecKkast HHGOpMAaLUs XpaHUTCS B IPOM3BOAHBIX Kilaccax (Kpyre circle, TuHuN
line, mHOTOYyrONBEHYKE polygon m T.1.). IlosTomy BBl menaere print() BUpTyanbHOH B 0a30BOM Kilacce U
(hakTHUECKH onpenernsieTe 3Ty (QyHKIHMIO B TPOM3BOAHOM KIlacce.

BTopoii 1ensio SBISIOTCS BCIIOMOTATEIbHBIC BUPTYaldbHBIC (YHKIMH. Bo3bMEeM B KauecTBE NMpHMeEpa Hail
kiacc storable. [l xpaHeHUs: 00bEKTa B COPTHPOBAHHON CTPYKTYpE MAHHBIX COXPAHSIEMBIH OOBEKT MOJDKEH
OBITH CITIOCOOEH CPaBHHUBATH CEOs ¢ IPYTMM COXpaHEHHBIM 00BEeKTOM. To ecTh 3Ta (QyHKIHS 0a3bl JaHHBIX
OyzeT BBITIISIETh IPUMEPHO TaK:

add( storable *insert )

{
storable *object already in database;
...
if( object already in database->cmp(insert) <0 )
/I scmasums 0b6vexkm 6 basy OaHHBIX
/

OOBekT storable BHOBb He MOXKET omnpeaenuTh pyHKImio cmp(), MOTOMY YTO HMH(POpMAIWs, HE0OX0oarumMast
IUTsL cpaBHeHHs (KJII0Y), HaXOIUTCS B OOBEKTE MPOM3BOJHOTO Kilacca, a He B 0a30BOM Kiacce storable.
[TosTomy BbI nenaere (YHKIMIO BUPTyalbHOH B Kiacce storable m mpeaycMaTpuBaeTe €€ B IMPOU3BOJHOM
kiacce. Keratu, 3T BcnoMorarenbHble (YHKIIMA HUKOTa He OYIyT OTKPBITEIME (public).

137. BupTtyanbHasa pyHKUUA He ABNSeTCA BUPTYyaribHOWU, eCrniu Bbi3biBaeTcs
M3 KOHCTPYKTOpa unun aecTpykropa.

3TO HE CTONBKO NMPAaBWIIO, CKOJBKO KOHCTaTalust (pakTa, XOTs OHa W OyIeT JUIi MHOTHX HEOXKHIaHHOCTBIO.
BazoBble Ki1acchl HHULIUAIM3UPYIOTCS TTEpel MPOU3BOIHBIMU KiaccaMu. K ToMy xke, mo-Buaumomy, QyHKIun
MPOM3BOIHOTO KJIacca MMEIOT JOCTYH K JaHHBIM 3TOTO KJlacca; B MHOM cilydae He ObLIO ObI CMbICTa B
MOMEIIEHNH 3TUX (YHKLIMH B IPOU3BOAHBIN Kitacc. Ecim Ob1 KOHCTpyKTOp 0a30BOro Kitacca MOT BBI3BIBAThH
(YHKIMIO TIPOM3BOJHOTO Kilacca Yepe3 MEXaHW3M BHPTYaIbHBIX (YHKIWH, TO 3Ta (QyHKIUS Moria Obl C
TMOJTb30H UCTIONB30BaTh HHUIIMATU3UPOBAHHBIE MTOJISI JAHHBIX IIPOU3BOIHOTO Kilacca.

UroOBI crenmaTh CyTh COBCEM KPHCTAIBHO SCHOM, JaBaiiTe B3TIIAHEM HA TO, YTO NMPOUCXOTUT ITOJ KallOTOM.
MexaHu3M BUPTYaITbHBIX (QYHKIUH peaqn30BaH IMOCPEICTBOM TAaOJHIBI yKazaTened Ha GyHkuuu. Korma BbI
00BSBIISIETE KIIACC, TOAOOHBIN CICAYIOMEMY:



class storable

{

int stuff;
public:

storable( void );

virtual veoid print( void );

virtual veid virtf ( void );

virtual int cmp ( const storable &r ) = 0;

int nonvirtual( void );
¥

storable::storable ( void) { stuff=0; }

void storable::print (void ) { /* matepuan g oTnaaku print */ }
void storable::virtf (void ) {/* nemaii uro-HHOYH */ }
int storable::nonvirtual( void ) { }

Jlexxamee B OCHOBE OmpeAeicHHE Kilacca (CTEHEpHMPOBAHHOE KOMITMIATOPOM) MOXET BBITJISIECTH MOI00HO
JTOMY:

int storable print ( storable *this ) { /* ... */ }
int storable virtf ( storable *this ) { /* ... */ }
int storable nonvirtual( storable *this ) { /* ... */ }

typedef void (* vtab[])(...); /I maccue ykazameneii na Qpynkyuu

_vtab _storable vtab

{

_storable  print,

_storable  virtf,

NULL /] memka-3anoanumens onst YyHKYUU CpasHenus

¥

typedef struct storable

{

_storable  vtab * vtable;

int stuff;

H

storable;

_storable __ctor( void ) // KOHCTPYKTOP

{
_vtable = storable vtable; // 3Ty cTpoky mo0aBIIseT KOMIIIATOP
stuff = 0; // JTa cTpoKa U3 UCXOIHOTO KOJa.

H

Korza BbI BEI3BIBa€TE HEBUPTYATbHYIO (DYHKINIO, HCIOJB3YS TAKOH KOJ| KaK:

storable *p;
p->nonvirtual();

TO KOMITWJIATOP B IEHCTBUTEILHOCTH T€HEPHPYET:
_storable  nonvirtual( p)

Ecnu BB BBI3BIBacTE BUPTYaNbHYIO (QYHKIHIO, IIOMOOHYIO 3TOM:

p->print();



TO IMOJY4Ya€TC HEUYTO COBCPIICHHO OTJIMYHOC:

(p->_vtable[0] )(p);

BoOT TakuM-TO OKOJBHBIM ITyTE€M TOCPEACTBOM 3TOW TaOIHIIBI M paboTaroT BUpTyaidbHbIe GyHKINH. Korma BeI
BBI3BIBaeTE (PYHKIMIO MIPOM3BOTHOTO Kilacca MpH MOMOIIH yKa3zaTelsi 6a30BOro KJIacca, TO KOMIHMIIATOP JaXke
HE 3HaeT, 4To OH oOpamaercs K (yHKIMH TPOM3BONHOrO Kiacca. Hampumep, BOT ompezencHne
MPOU3BOTHOTO KJIacca Ha YPOBHE MCXOIHOTO KOJA!

class employee : public storable

{

int derived_stuff;

/...
public:

virtual int cmp( const storable &r );
15

/* BuptyansHbIid */ int employee::print( const storable &r ) { }
/* BupTyanpHbIA */ int employee::cmp ( const storable &r) { }

A BOT uTO cAeIacT C HUM KOMITUJIATOP:

int _employee print( employee *this ) {/* .
int _employee cmp ( employee *this, const storable *ref r) { /* ... */}

_vtab _employee vtable =

{
_employee  print,
_storable_virtf, /I Tym nem 3amewyenus 8 npou3BOOHOM Kiacce, HOIMOMY
/I ucnoavzyemes ykazamenv na ynkyuro 6a308020 Kuaccd.
_employee_cmp
¥
typedef struct employee
{
_vtab * vtable;  // ['enepupyemoe komnunamopom noie OaHHbIX.
int stuff; /] Ilone bazosoeo knacca.
int derived_stuff; // Ilone, 0obasrennoe 6 o6vaseHUU NPOU3BOOHO20 KIACCA.
H
employee;
_employee ctor( employee *this ) /I Koncmpykmop no ymonuanuio, 2eHepupyembiii
{ /] kKomnunsimopom.
_storable_ctor(); /I Bazosvle Kiaccol uHUYUAIUSUPYIOMCS
// 6 nepgyro ouepeods.
_vtable = employee vtable;  // Coszoaemca mabruya supmyanvhvix ynKyuil.
H

Komnuiisitop nepenucan te s4eiky B TaONuile BUPTYaJIbHBIX (DYHKIMH, KOTOPBIE COAEPKAT 3aMEIICHHbIC B
MIPOM3BOJHOM KJlacce BUPTyasibHble pyHKIMH. BupTtyansaas ¢yakmus (virtf), koropast He Obla 3aMerieHa B
MPOU3BOIHOM KJIACCE, OCTACTCS MHUIMAIU3UPOBAHHON (yHKIIMEH 0a30BOTO Kiacca.
Korza Bbl co3naeTe BO BpeMsl BBIIOJIHEHHSI OOBEKT TAKUM 00pa3oMm:

storable *p = new employee();

TO KOMIIWIATOP Ha CaMOM J€JI€ TCHEPUPYCT:

storable *p;



p = (storable *)malloc( sizeof(employee) );
_employee _ctor( p);

BrzoB _employee ctor() cHadanma WHHNHANIA3UPYEeT KOMIOHEHT 0a30BOTO Kjacca IMOCPEICTBOM BBI30BA
_sortable ctor(), koropas mo0aBiseT TaOMUIy O3TOM BHPTyaJbHOH (YHKIMM K CBOeH Tabmume wu
BBITIOJTHACTCSA. 3aTeM YIpaBieHHe mepemaercss oOpatHo Kk _employee ctor() m ykasarenp B Tabmimie
BUPTYaJIbHOW (DYHKIIMH NEPENUCHIBACTCS TaK, YTOOBI OH YKa3bIBaJl Ha TaOJHILy IIPOU3BOIHOTO Kiacca.

OTMeTbTe, YTO, XOTSI p TeIleph yKa3blBaeT Ha employee, ko1 p->print() reHepUpyeT TOYHO TaKOH ke KOJ, KaKk
Y paHblle:

(p->_vtable[0] )(p );

Hecmotpst Ha 3TO, Temeph p yKa3blBacT Ha OOBEKT MPOHM3BOIHOTO KJIAcCa, IMO3TOMY BBI3BIBACTCS BEPCHS
print() ©3 MPOM3BOIHOTO Kiacca (Tak Kak _vtable B 00beKkTe MPOU3BOAHOTO KJIacca YKa3bIBAaeT Ha TaONHILY
MPOM3BOIHOTO Kiacca). KpaitHe HeoOXoauMo, 94ToOBI 3TH ABe (GYHKIMH print() pacrojiarajluch B OTHOW U
TOH ke STUeHKe CBOMX TaOIHUI] CMEIIEHHH, HO 3TO 00€CTIeYUBACTCSI KOMITUIISITOPOM.

Bo3Bpamasce K OCHOBHOMY CMBICIYy IaHHOTO MpaBWIIa, OTMETHM, YTO IPH PACCMOTPEHHMH TOTO, Kak
paboTaeT KOHCTPYKTOpP, BakKeH HMOPSIOK MHUIHATU3AIMH. KOHCTPYKTOp HMPOHM3BOIHOTO Kiacca IMepel TeM,
Kak OH 4TO-JIMOO ClieNlaeT, BBI3BIBAET KOHCTPYKTOp 0a3zoBoro kiacca. Tak kak _vtable B KOHCTpyKTOpe
0a30BOT0O Kiacca yKa3bplBacT Ha TaONUIy BUPTYAIBHBIX (YHKIUA 0a30BOr0 Klacca, TO BBl JIHIIACTECH
JIOCTyNa K BHPTYaJNbHBIM (QYHKIMAM 0a30BOro Kiacca IIOCIE TOTO, KaK BBhI3BAJM HX. BBI30B print B
KOHCTPYKTOpE 0a30BOTO KJIacca BCE TaK XKe JaeT:

( this=>_vtable[0] )(p );

HO _vtable yka3piBaeT Ha TabuuIyy 6a3oBoro kimacca u _vtable[0] yka3piBaeT Ha QyHKIHIO Oa30BOTO Kiacca.
ToT e camblil BHI30B B KOHCTPYKTOPE MPOM3BOJHOIO Kiacca JacT BepCHIo print() mMpoM3BOTHOIO Kiacca,
motoMy 4uto _vtable Oymer mepekpbpiTa ykazaTelleM Ha TaOJHWIly NMPOM3BOJHOTO Kjacca K TOMY BpEMEHH,
Korja OblTa BeI3BaHa print().

XoTs s W HEe TOKa3bIBall 3TOTO IMPEKIC, TO KE caMoe MPOUCXOTUT B necTpykrope. IlepBoe, uTo memaer
JICCTPYKTOP, - 9TO TOMeInaeT B _vtable yka3atenp Ha TaOJHIly CBOEro COOCTBEHHOTO Kiacca. TolbKo mocie
9TOrO OH BHINMOJHSACT HAMMUCAHHBIA BaMU KoA. JleCTPYKTOp HPOM3BOIHOTO KJacCa BBI3BIBACT JCCTPYKTOP
0a30BOro Kiacca Ha BBIXOJE (B CaMOM KOHIIE - TOCJE TOTO, KaK BBIMOJIHEH HAIMCAHHBIA IMOJIb30BaTEIeM
KOJ).

138. He Bbi3biBanTe YMCTO BUPTyasibHble (pyHKLUM U3 KOHCTPYKTOPOB.

OTO MpaBUIO BBITEKAET U3 TOJIBKO YTO PAaCCMOTPEHHON kapTuHbL. OnpeneneHue "ducTo" BUPTyalbHON
¢ynkmu (y xotopoit =0 BMecTo Tela) MPUBOJIHUT K TOMY, YTO B TaOJHIly BHPTyalbHBIX (QYHKIHUH 06a30BOTO
kiacca nomeniaercs NULL Bmecto oObryHOTO yKaszarens Ha ¢yHkuuo. (B ciygae "dmcro" BHpTyanbHOM
byHKIIME HET QYHKIMH, HA KOTOPYIO HEOOXOAMMO YKa3bIBaTh). ECIy BBl BBI3BIBAE€TE YHUCTO BUPTYAIHHYIO
(YHKIMIO U3 KOHCTPYKTOpa, TO HCIOJIb3yeTe Tabiuily 0a30BOTo Kjacca M HAa CaMOM [EJi€ BbI3BIBACTE
dynkmuro mpu momomy ykazarens NULL. Bel monyunrte namm onepatnBHOM mamsaTi Ha mamuHe ¢ UNIX u
"O6mras ommbka 3amutel” B cucteme Windows, Ho MS-DOS mpocTo HCIOSHUT TO, YTO BBl MPOCHIIH, H
MOMBITAETCA BBIIOJIHUTH KOA 10 afpecy 0, cuuTas ero npaBUIbHBIM.

139. [lecTpyKkTOpbI BCEraa AOMKHbI ObITb BUPTYaribHbIMMU.
PaccmoTpum 3TOT KOAI:

class base

{

char *p;

~base() { p=new char[SOME_SIZE]; }
base() { delete p; }



class derived : public base

{
char *dp;
~derived() { dp = new char[[SOME_SIZE]; }
derived() { delete dp; }

35

Tenepb paccCMOTpUM STOT BbI3OB!:

base *p = new derived;
/...
delete p;

3anoMHHTE, YTO KOMIHMJISATOP HE 3HAET, YTO P HA CAMOM JeJie YKa3blBaeT Ha OOBEKT MPOU3BOJHOTO KIiacca.
OH HuCXOOWT W3 TOTO, YTO P YKa3plBaeT Ha OOBsBICHHBIM TN base. CnemoBatenbHo, delete p B
JICUCTBUTEIBHOCTH TIPEBPAILACTCSI B!

_base__destructor(p);
free(p);

JlecTpykTop MpOU3BOJHOIO Kjlacca HUKOT/A He BbI3bIBaeTcsA. Eciiu BBl mepeonpeneuTe 3TU KIacChl, CleNaB
3TOT AECTPYKTOP BUPTYAIbHBIM:

virtual ~base() { /* ... */ }

TO KOMIIWJISATOP TMOJYYUT JOCTYN K HEMY MPHU MOMOIIM TAOJHIBI BUPTYAIbHBIX (YHKLHMA, MPOCTO KakK K
Mo0oi npyroil BUpTyanmbHOW (yHKIUH. Tak Kak JECTPYKTOp Temeph BHUPTyalnbHBIA, TO delete p
MPEeBPAIACTCS B:

( p->_vtable] DESTRUCTOR_SLOT]) (p);

Tax kak P YKa3bIBacT Ha 00BEKT IMMPOU3BOJHOI0 KjIacCa, TO Bbl MOJYYACTE ACCTPYKTOP NPOU3BOJHOIO Kilacca,
KOTOpLIﬁ BBI3BIBACTCA 3a ACCTPYKTOPOM 6a30BOro KJjlacCa, KOorjga BbIITOJIHCHbBI KOMIIOHCHTBI IMPOU3BOJHOTO
KJacca.

140. dyHKUMM 6a30BOro Kracca, uMmeroLme To XXe UMS, YTO U PYHKL UK
NPOU3BOAHOIO Kflacca, 06bIYHO AOMKHbI ObITb BUPTYaNbHbIMM.

[TomuuTe, o oTkphITas (public) ¢yHKIMs sABIsETCS 00paboTuMkoM cooOmmenuii. Ecim 6a30BbIi Kiacc u
MIPOM3BOTHBIN KJTacc 00a UMEIOT 00pabOTIYNKH COOOIIECHHI C OJHUM M TEM K€ UMEHEM, TO BbI CKa)XXeTe, UTo
00BEKT MPOW3BOJHOTO KJlacca MOJDKCH JeNaTh YTO-TO OTIMYHOE OT oOBekTa 0a30BOro Kiacca, 4ToObI
o0pabaTeIBaTh TO ke caMmoe cooOmeHue. Bech CMBICT HAcleqoBaHWs B TOM, YTOOBI UMETh BO3MOXKHOCTH
MUCaTh KOJ OOIIero Ha3HAYCHHS Ha sI3bIKe 0OBEKTOB 0a30BOTO Kiacca W o0ecrednBaTh paboTy 3TOro Kona
Jlake ¢ 00BEKTaMH MPOU3BOHOTO Kiacca. ClieIoBaTeIbHO, COOOIICHHE TOHKHO 00pabaThIBaThCs (PYHKIMEH
MPOU3BOTHOTO Ki1acca, a He 6a30BOTO.

OmHUM pacTpOCTPaHCHHBIM HCKIIOYCHUEM U3 3TOTO MPaBHIIA ABJISIETCS MEperpys3ka onepamnuii, riae 0a30BbIid
KJIaCC MOJKET OIPEENATh HEKUil Habop MeperpyKeHHBIX OTepalluii, a MPOU3BOIHBIA KIace XKelaeT J00aBUTh
JIOTIONTHUTENBHBIEC TIePerpy3Kd (B OTIMYHME OT W3MEHEHHWS MOBENEHHS IeperpyKeHHBIX omeparuii 6a30BOro
Kacca). XOTsd Meperpy’eHHsle (QyHKIUM B THX IBYX KJaccax OyayT MMETh OAWHAKOBHIE MMEHA, y HHUX
HETIPEMEHHO OYyAyT pa3MUYHbIC CHTHATYPHI, [I03TOMY OHH HE MOTYT OBITh BUPTYaIbHBIMU.

141. He penanTte cbyHKUUIO BUPTYyanbHON, €CNN Bbl He XenaeTe, YToObI
NPOU3BOAHbLIN KNacc NOsy4Yust KOHTPOsb Haa Hew.

S gurtan, 9To Bce (QYHKIMHU-WICHB HEOOXOAUMO JENIaTh BUPTYaJbHBIMU "TIPOCTO HA BCAKWHN ciaydai”". D10
IUIOXOW coBeT. Belb BBI HE JkemaeTe, KOHCYHO, YTOOBI MPOU3BOJHBIA KIacC MOIYYWI KOHTPOIh HAJl BCEMHU
BaIllIMU BCTIOMOTATCIIEHBIMU (DYHKIMSMH; HHAYE BBl HUKOT/IA HE Oy/IeTe CIIOCOOHBI THCATh HAICHKHBIN KOJI.



142. 3awmueHHble (hyHKLNN OObIYHO AOMKHbI ObITb BUPTYanbHbLIMM.

OmHUM U3 CMSrYammx GakTOpOB B paHEe ONMMCAHHOW CUTYAIUHU CO CICIICHHEM 0a30BOr0 U MPOHM3BOIHOTO
KJIACCOB SBJISIETCS TO, YTO OOBEKTY Mpom3BogHOrO Kiacca C++ eaBa Korma-muO0 HYKHO ITOCBUIATH
COOOIICHIE KOMIIOHEHTY CBOEro 0a30BOTO Kiacca. [IponM3BOAHBIN Kiace HAclieAyeT HazHaueHHEe (M WICHBI)
oT 0a30BOTO Kjacca U OOBIYHO NOOABISCT K HEMY Ha3Ha4YCHHE (M WICHBI), HO MPOU3BOIHBIN KJIAaCC YacTO HE
BbI3bIBacT (pyHKIMU Ga3oBoro kimacca. (EcTecTBeHHO, MPOM3BOMHBIA KJIACC HUKOTIA HE JODKEH MOIYYaTh
JIOCTYIl K JaHHBIM 0a30BOro Kiacca). OAHUM HCKIIOYCHUEM SIBIISIOTCS BHPTYalbHBIC (YHKIMH, KOTOPBIC
MOXXHO paccMaTpuBaTh KaK CpEJICTBO HW3MEHEHHWsS IMoBeAcHUs O0a3oBoro kiacca. CooOIIeHHs YacTo
TepealoTes 3aMeniaronield (yHKIFeH MPOU3BOIHOTO Kilacca B SKBHBAJIECHTHYIO (YHKIIMIO 0a30BOTO Kiacca.
To ecTb, BHpPTyallbHOE 3aMelIeHHWE IMPOM3BOJHOTO Kiacca 4acTo obOpasyeT memb ¢ (yHKOHeld 0a3oBOTro
KJlacca, KOTopylo oHO 3amectwino. Hampmmep, kmacc CDialog m3 MFC peanm3yeT amanoroBoe OKHO
Windows (Tum oxHa IS BBOAA MAaHHBIX). DTOT KJAcC pacrojiaraeT BUpTyanbHOW ¢yHkmuerdr OnOk(),
KOTOpasi 3aKpbIBaeT TUAIOTOBOE OKHO, €CIHM TOJh30BaTeNlb IMIENKHYNT Mo KHomke ¢ Mmerkoi "OK". Ber
OTIpeNieNIIeTe CBOC COOCTBEHHOC JMAIOTOBOC OKHO myTeM HacienoBanus oT CDialog u moxere co3math
3amerienue OnOk(), koTopoe OyAET BBINONHATH IMPOBEPKY NPABHILHOCTH [aHHBIX TEpe] TEM, Kak
MO3BOJIMTH 3aKPHITh TO JAMATIOTOBOE OKHO. Bamie 3amemienue oOpa3syer memb ¢ GyHKIMed 6a30Boro kiacca
JUTSL TEHCTBUTEILHOTO BBITOTHCHUS 3aKPBITHS:

class mydialog : public CDialog

{
...
private:
virtual OnOk( void );
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/* BupTyaneHbiit */ mydialog::OnOk( void );
{
if( data is valid() )
CDialog::0OnOk(); /I [locrams coobuenue 6azo8omy Kiaccy
else
beep(); /I Obwiuno codeparcamenvroe coodueHue
/I Windows 06 owubke
H

Oyakmms OnOk() sBIsETCS 3aKpHITOM B MPOM3BOJAHOM KiIacce, MOTOMY YTO HUKTO He OyNeT MOChIIaTh
coobmenne OnOk() oobekTy mydialog. OnOk() 6a30Boro kimacca He MOXKET OBITH 3aKPBITOH, TTOTOMY YTO
BaM HY)XHO o0pa3oBaTh Iellb C HEH M3 3aMElIeHHMs IPOW3BOJHOTO Kiacca. BBl He jkemaere, 4TOOBI
CDialog::OnOk() Obu1a OTKPHITOH, TOTOMY YTO CHOBa HHMKTO HE JIOJDKEH MochUiaTh coobmenne OnOk()
o6bekty CDialog. [TosTomMy BBl amenaere ee 3ammiieHHOW. Temnephr 3amelieHHe W3 IPOW3BOJHOTO Kiacca
MoXxeT 00pa3zoBath 1enouky ¢ OnOk(), HO 3Ta QyHKIHS HE TOCTYIIHA H3BHE.

OT0 HEe OuYeHb yJadHas MBICIh - WCHOJIB30BATh 3ALIUIICHHBIA pa3lesl OMHCAaHUS Kiacca I oOecIedeHus
CeKpeTHOro mHTepdeiica ¢ 6a30BBIM KIaCCOM, KOTOPBIM CMOXKET ITOJIb30BaThCA JIMIIH MPOU3BOAHBINA Kiacc,
MOTOMY HYTO 3TO MOXXET CKPBHITh OTHOIIEHHE CLEIUICHHWA. XOTS MOAO0OHAas 3aIllWIIeHHas (QYHKIHUS WHOTIA
€JMHCTBEHHBIM BBIXOJ W3 CHUTYallud, HOPMAJLHBIM OTKPBITBIM WHTepdelrc OOBIYHO SBISETCS JIydIIei
aJbTEPHATUBOM.

3aM6TLTe, YTO 3TO MPaBUIIO HEC UMECT 06paTHOFO HeﬁCTBI/Iﬂ. Xots 3allIUIICHHBIC (I)yHKIII/II/I 00BIYHO JOJIDKHBI
OBITH BUPTYAJIbHBIMHU, MHOTUC BUPTYaAJIbHLIC (byHKIII/II/I SABJISIFOTCS OTKPBITBIMHU.

143. OnacanTtecb NnpuBeaeHUst TUNOB (CNOPHbIe BONpoOCbl C++).

[TpuBenenne tumoB B C paccMOTpeHO paHee, HO U B C++ mpuBeneHue BbI3bIBaeT npodiemsl. B C++ y Bac
TaKKe CYNIECTBYET MmpolieMa HHCXO/AIIEro NPUBEICHUS - MPUBEICHUS yKa3aTessl WM CChUIKH Ha 0a30BbIN
KJacc K MPOU3BOMHOMY Kiaccy. Jrta mpoOieMa OOBIYHO TOSBISACTCS TNPH 3aMEUICHUSX BUPTYaIbHBIX
(yHKIWH, MOTOMY UYTO CUTHATYphl (DYHKIMH TNPOWM3BOJHOTO Klacca MIODKHBI TOYHO COBMANAaTh C
CUTHATypaMH 0a30BOT0 KJiacca. PaccMOTpUM 3TOT KO



class base

{
public:
virtual int operator==( const base *&r ) = 0;
15
class derived
{
char *key;
public:
virtual int operator==( const base &r )
{
return strcmp(key, ((const derived &)r).key ) == 0;
§
13

K HecuacTbio, 3/leCh HET TrapaHTHH, YTO TepeaBacMblii apryMeHT I ACHCTBUTENBHO CChUIACTCSl Ha OOBEKT
Mpon3BOHOTO Kitacca. OH HE MOXKET CChIIAThCS Ha 00BEKT 0a30BOTO Kilacca M3-3a TOro, YTO (DYHKITUS YHUCTO
BHUPTyaJIbHAS: BBl HE MOXKETE CO37aTh dK3eMIUIIp 00bekTa base. TeM He MeHee, r MOT OBl OBITh CCBUIKOW Ha
00BEKT HEKOEero Ipyroro Kiacca, yHaclieloBaHHOTO oT base, HO He sBistomerocsi kiaaccom derived. C
Y4ETOM HPEIBIIYILIETO ONPEAEICHHs ClIeTyIOnil Ko He paboTaer:

class other derived : public base

{
int key;
/...
15
f0)
{
derived dobj;
other derived other;
if( derived == other_derived )
id_be_shocked();
H

Komurer ISO/ANSI mo C++ pekoMeHI0Bal MeXaHW3M IpPeoOpa3oBaHHs THIIOB BO BpPEMs BBIOJHEHUS,
KOTOpBIM peliaeT 3Ty mpolieMy, HO HAa MOMEHT HAlWCaHHsS 3TOW KHUTH MHOTHE KOMIHIISITOPHI €ro He
nojepkuBaroT. [IpeayioKeHHbI CHHTAKCHC BBITJISIUT 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 ;
§
15

[Tabmnon ¢ynkmu dynamic cast<t> Bo3Bpamiaet 0, eciau onepaHn] He MOXeT ObITh Oe30macHoO Mpeodpa3zoBaH
B THN t, MHaYe OH BBINOJIHAET IIPeoOpa3oBaHue.

910 IMpaBUJIO SIBJIACTCS TAKKE XOpOHICﬁ HGMOHCTpaHHeﬁ TOT'0, IMOYEMY BbI HE XOTHUTE, 4TOOBI BCE KIIACCHI B
BaIei HUCPAPXUU MPOUCXOJUIN OT 0611161"0 KJ1acca ObjCCt. IlouTr HEBO3MOXKHO MCIIOJIL30BaTh APryMCHTBI



KJacca object HEMOCPEACTBEHHO, MOTOMY 4YTO caM Mo cebe Kiacc object MOYTH JHIIECH (yHKIMOHAIEHOCTH.
Br1 moiimaere cebs Ha TOM, YTO IIOCTOSIHHO NPHBOJUTE yKas3aTelu Ha object K TOMY THITY, KOTOPBIH Ha
CaMoM JieJie MMEeT INepellaHHbIi apryMeHT. DTO IpHBEICHHE MOXKET OBITh OIACHBIM 0€3 HCIIOJIb30BAaHMS
npeoOpa3oBaHUs THUIIOB BO BPeMsI BHIIIOJIHEHHS, IOTOMY YTO BBl MOXeTe IPeoOpa3oBaTh B HEBEPHBIN THIL
[lpuBeneHne ypomIMBO Aake B BHIE NPeoOpa3oBaHUS BO BpeMs BBINOJIHCHUS, A00aBISAA HEHYKHBIH
OecTopsIoK B MTPOTPaMMYy.

144. He Bbi3biBanTe KOHCTPYKTOPOB M3 onepaLum operator=( ).

XoTsl 3TO MPAaBUIIO TOBOPUT O MEPErpyKEHHOM IMPUCBAWBAHMH, HA CAMOM JI€JIe OHO IMOCBSILIEHO MpodiaeMe
BUPTYaIbHBIX (pyHKIWA. COOMA3HUTEIHO MPUMEHHUTD operator=() CIeayIomuM 00pa3oMm:

class some_class

{

public:

virtual

~some_class( void );
some_class( void );

some _class( const some_class &r);

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

i
const some_class &operator=( const some_class &r )
{ if( this |= &r)
: this->~some_class();
new(this) some_class(r);
}return *this;
H

DTOT BapHaHT OIepaTopa New HHUIHAIM3UPYET YyKa3biBaeMbId this 0OBEKT Kak OOBEKT some class, B
JAHHOM CITydae W3-3a apIyMEHTA I' HCIIONb3ysi KOHCTPYKTOP KOTIHH.

Ectb cepre3sHble NMPUYMHBI HE JENaTh IIOKa3aHHOE BHINIE. Bo-TiepBBIX, 3T0 He OymeT paboTaTh IocIie
HacnenoBanus. Eciu BeI onpenensere:

class derived : public some_class

{
public:

~derived();

12 HCKOTOpBIe KOMIIWJIATOPBI B JIEUCTBUTEIIBHOCTH IIO3BOJISSIOT BBIMOJHUTH SIBHBIA BBI30B KOHCTPYKTOpA,
IIO2TOMY BBbI, BEPOATHO, CMOKETEC CACTIATh TOYHO TAaK XKE:

const some_class &operator=( const some_class &r )

{
if( this = &r)
{
this->~some_class();
this->some_class::some_class(r);
}

}

Tem ne MCHEEC, TAKOC MMOBCIACHUC ABJIACTCA HCCTAHIAPTHBIM.



/] [peononoscum, ¥mo 2eHepupoOBaAHHAs KOMRUIINOPOM onepayus operator=()
/ sbinonnumces 3a onepayuetl operator=() 6a306020 knacca.

}

BcenenctBue Toro, 9To AeCTpYKTOp 0a30BOTO Kitacca ompenerieH (MpaBWIbHO) Kak BUPTYyadbHBIN, oOpalieHne
npeabIayIero 6a30Boro kKiacca K:

this->~some_class()

BBI3BIBACT KOHCTPYKTOP IMPOU3BOJHOI'O0 KJIacCa, MO3TOMY Bbl YHHUYTOXKUTC 3HAYUTCIIBHO 6OJ'II>HIG, k= (2%
HaMCpPEBaAINCh. BEI MOkeTe monsITaThCs HUCOPaBUTD OTY npo6neMy, HU3MCHUB BBI3OB ACCTPYKTOPA HA:

this->some_class::~some_class();

SIBHOE yNOMHHAHHE MMEHH Kiacca - some class:: B 3TOM NpHMepe - MOJABISIeT MEXaHH3M BHPTYaJbHOU
dynakur. OYHKINS BBI3bIBACTCS, KaK eclii Obl OHA HE OblJIa BUPTYaJbHOM.

JlecTpykTOop HE SBISETCS EOUHCTBEHHOW mpoOiieMoii. PaccMoTpuM mpocToe mpucBamBaHHEe OOBEKTOB
MIPOM3BOTHOTO KiIacca:

derived d1, d2;
dl =d2;

Omneparus MPOU3BOAHOTO Kiacca operator=() (BHE 3aBHCUMOCTH OT TOTO, TCHEPUPYETCS] OHA KOMITIIATOPOM
WIK HET) o0pasyeT Iemouky ¢ operator=() 6a30BOro Kiacca, KOTOPBIH B HACTOSAINIEM CIy4ae HCIIOIB3YeT
orepaTop new() JUisl SIBHOTO BbI30Ba KOHCTPYKTOpa 0a3oBoro kiacca. KoHCTpykTop, TeM He MeHee, JenaeT
3HAYUTEJIBHO OOJIbIIIE, YeM BbI MOXKETE BHJICTh B ONpEelIeHH . B 4acTHOCTH, OH MHUIIUATIM3UPYET yKa3aTellb
TaOJIUIBI BUPTYAIBbHBIX (YHKIMHA Tak, 9YTOOBI OH YKa3blBajl Ha TaOJNHIly €ro Kiacca. B Tekymem mpumepe
mepen TMpUCBAaWBaHUEM yKa3aTelb vtable ykaspiBaeT Ha TaOMUIly TNpOM3BOMHOTO Kiacca. [locne
MIpUCBaMBaHMs yKa3atelb vtable ykaspiBaeT Ha mabiuyy 6a308020 Kiacca; OH ObUT MEPEHHUITUAIN3HPOBAH
HESIBHBIM BBI30BOM KOHCTPYKTOpA IPH BBI30BE NEW B MEPErpyKEHHOM omnepanuu operator=().

Takum 00pa3oM, BBI30BBI KOHCTPYKTOPOB B omepauuu operator=() mpocTo He OyayT paboTaTh, €CiH €CTbh
Tabnuia BUPTyanbHbIX (QyHKIMH. Tak Kak BBl MOXKETE 3HATh WM HE 3HATh, HA YTO MOXOXKH OMNpE/ICICHHS
BaIero 6a30BOTO KJacca, TO BBl JOJDKHBI HCXOAUTH M3 TOTO, YTO TaOJIMIIa BUPTYAJIBHBIX (DYHKIMH UMeeTcs,
U TI03TOMY HE BBI3bIBaiiT€ KOHCTPYKTOPOB.

Jlygymum crmocoboM ycTpaHeHHs IyONMMpOBaHHS KOJa B OIEpaIliy TPUCBaWBaHUs operator=() sBISETCS
WCTIOJIb30BaHUE TIPOCTON BCIIOMOTATEIhHON (DyHKITHHU:

class some_class

{

void create ( void );

void create ( const some_class &r);

void destroy( void );
public:

virtual

~some_class( void ) { destroy(); }

some_class( void ) { create(); }

const some_class &operator=( const some class &r );
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inline const some_class &some_class::operator=( const some class &r )
{

destroy();

create( r);
§

inline some_class::some_class( void )

{



create();

}

~some_class::some_class( void )

{
H

destroy();



FnaBa 8.E(F). MNeperpy3ka onepaunn

145. Onepauus - aTo cokpawieHue (6e3 cropnpusos).

Omneparnus - 3T0 HE MPOU3BOJBHEIN 3HAYOK, 03HAYAIOMIMN BCE, YTO BB HU MOXelaeTte. JTo abOpeBuarypa
AHTJIOA3BIYHOTO CcJIoBa. Hampumep, cuMBON + 3HA4YWT "MPUOABUTH", MO3TOMY BBl HE JIOJDKHBEI 3aCTaBIISATH
neperpyeHusiid operator+() genath 4to-HUOYH emie. XOTs 31eCh BCe SICHO (BBl MOXKETE OTPEACIHUTH a + b
JUTS BEIYUTAHUS b U3 a, HO HE JTOJDKHBI JIENIaTh 3TOT0), 1 Ha CaMOM JIelie Belly pedb o Ooee mpobieMax Ooiee
TBOPUYECKOT'O Xapakrepa.

Bwr Moxkere Omaropa3yMHO JTOKa3bIBaTh, YTO, KOT/A BEHITIOJHIETe KOHKAaTEHAIHIO, TO "mpubasisere” OmHY
CTPOKY K KOHI[y OPYrOM, IMMO3TOMY IEperpyska + ais KOHKaTCHAIlMd MOXKET OBITh IpremiieMa. Bbl Takke
MOJKETE JIOKa3blBaTh, YTO pPa3yMHO HCIIOJB30BATh OIEpAIlMd CPAaBHEHHS IS JIEKCHKOTrpaduIeckoro
YIIOPSAOYMBAHUS B KJIacce String, mo3ToMy Ieperpyska onepanuil <, == ¥ T.J. TAK)KE BEPOATHO moiaet. Bl
HE CMOXETC apryMCHTHPOBAHHO JOKa3aTh, YTO - WIH * UMEIOT KaKOH-HHOYIb CMBICI IO OTHOIICHHIO K
CTpOKaM.

JpyruM XOpoIIMM NpPUMEpPOM TOTrO, Kak Henb3s AeHCTBOBaTh, sBisieTcst uHTepdeiic C++ iostream.
Hcnonp3oBanue capura (<<) s o0o3HaueHHs "BBIBOJ" sBJIAETCS HelnenbiM. Bamm ¢yHkiun BeiBoma B C
HaszbiBaymch printf(), a ve shiftf(). I monnmaro, uro CrpaycTpymn BBIOpai COBHT, TOTOMY YTO OH CXOZEH C
MEXaHU3MOM TIE€PEeHaIPaBICHNsI BBOA/BBIBOJA Pa3IU4HBIX 00omouek UNIX, HO 3TOT ZOBOA Ha caMoM Jiene
HE BbIIEpXKMBacT IpoBepku. CTpaycTpyn HCXOAWI U3 TOTO, YTO BCe MporpaMMucTel Ha C++ MOHUMAIOT
nepenanpasienue B ctuiae UNIX, HO 3Ta KOHIENIHMA OTCYTCTBYET B HEKOTOPBIX ONEPALIOHHBIX CHCTEMAX -
HanpuMmep, B Microsoft Windows. K Tomy ke, 1715t TOro, 9T00BI aHAJIOTHS ObLjIa IOTHOH, ONepanus > JOJHKHA
OBbITH MeperpyKeHa ISl BBIIIOJTHEHUS ONEpaluy 3aTHPAHUs, a >> - NoOaBIeHNs B KOHell. TeM He MeHee, TOT
(haxT, 4TO > M >> UMEIOT Pa3INYHBINA IPHOPUTET, JENACT PEANU3AINI0 TAKOTO MTOBEICHUS 3aTPyIHUTEIBHOMN.
Jleno ocnokHSEeTCs TeM, YTO OIepaTophbl CABHra MMEIOT HENpPAaBUIBHBIM ypoBeHb mpuopurera. Omeparop
thna cout << x += 1 He Oyzmer paboTaTh Tak, Kak BBl OXHJIAeTe, MOTOMY 4YTO y << 0ojee BBICOKHH
NPUOPUTET, YeM Yy +=, MOITOMY OIIEpaTOp MHTepHpeTHpyercs Kak (cout << x) += 1, uro HeBepHO. C++
HY)XIaeTcs B pacUIMpsIeMOCTH, 0OecrieunBacMOl CHCTEMOH iostream, HO OH BBIHYXKJCH JIOOMBaThCs €€ 3a
CUET BBEJICHHUS orepaTopoB "BBoAa" M "BBIBOAA", MMEIOIIMX HU3IIMKA MPHOPHUTET IO OTHOIICHHIO K JIIOOOMY
oreparopy s3bIKa.

AmHanorus mpobyieMe "cIBUT Kak BBIBOM" MOXKET OBITh HaiiiecHa B MMPOCKTHPOBAHUN KOMITBIOTEPHBIX CHCTEM.
BoabIMHCTBO MPOSKTUPOBIIMKOB ammapaTypbl ObUTH OBl CHACTIIMBEI HCITOJIL30BaTh + BMecTo OR, a * BMecTo
AND, moroMy YTO Takas 3alKCh HCIIONB3YeTCS BO MHOTUMX CHUCTEMax MHPOCKTHPOBAHMS AIEKTPOHHBIX
KOMITOHEHTOB. HecMoTpst Ha 3T0, Tieperpy3ka omnepanuu operator+() B kauectBe OR sBHO He HyxHa B C++. K
ToMYy Xke, Jekcema << o3HadaeT "casur" B C u C++; oHa He o3HavaeT "BoIBOJ'".

Kak 3aBepmaronmii mpumep 3ToHW mpoOieMbl - S WMHOTAA BHAEN peajM3aliy Kiacca '"MHOXECTBO",
ompenenstonye | 1 & co 3HaueHUsIMH "oObemuHeHUe" W "mepecedeHue". DTO MOXKET UMETh CMBICH IS
MaTeMaTHKa, 3HAKOMOTO C TaKMM CTHJIEM 3alliCH, HO IpH 3TOM He sBiseTcs BelpaxeHueM Hu C, Hu C++,
MO3TOMY OyJeT He3HaKOMO IJIsl Balllero cpegHero nmporpammucta Ha C++ (M BCIEOCTBHE 3TOTO C TPYAOM
COTIPOBOXKAATHCS). AMmepcaHn sBisieTcs cokparmeHueMm it AND; BBl He MODKHBI Ha3HA4aTh €My
MPOM3BOJBHOE 3HaYeHHe. Het abcomoTHO HIdero mioxoro B a.Union(b) wim a.intersect(b). (Bbr He MoxeTe
MCTOJIBL30BaTh a.union(b) co cCTpodHO#t OYKBOM U, MOTOMY YTO UNion SBJSETCS KIIFOUEBBIM CIIOBOM).

146. Ucnonb3ynTte neperpysKky onepauum TonbKO Ans onpeneneHus
onepauun, nmerowmx aHanor B C (6e3 cropnpusos).

ITeperpys3ka omepariuii Oblila peann3oBaHa B A3bIKE IPEKAE BCETO UIA TOTO, YTOOBI BBl MOTJIM HHTETPHUPOBATH
pa3paboTaHHBI BaMU apU(QMETHYECKUH THI B CYIIECTBYIOIIYIO aprudMeTniecKyto cucteMy si3pika C. Ortor
MEXaHH3M HUKOTJa He MpeIHa3Haualcs B KaueCTBE CPEACTBA PAaCHIMpEeHUs 3ToH cucteMsl. CleqoBaTensHo,
Neperpys3Ky ornepanuid Jydlle MPUMEHSTh, JIMIIb HCHONB3YS KJIACCHl Ul peajn3alu apu(pMeTHIECKOTO
THIIA.



Tem He MeHee, TakkKe pPa3yMHO HCIIOJNB30BaTh MEpErpyKEHHBIC olepanud W Tam, Tae aHamormu ¢ C
He3aMeTHBL. Hampumep, OOJNBIIMHCTBO KJIAaccoB OyneT Tmeperpyxarb mpucBauBaHue. lleperpyska
operator==() u operator!=() Takxe pazyMHa B OOJILIITMHCTBE KIIACCOB.

Menee sicHBIM (M OoJlee MPOTHBOPEUMBHIM) TPUMEPOM SBJsieTcs kKiacce "mrepatop". HMrtepaTtop sBIsieTCs
CPE/ICTBOM MPOCMOTPA KKAOTO 4WiIeHa CTPYKTYPhI JAHHBIX, U OH HCIOJIb3YeTCS MOYTH TOYHO TakK ke, Kak
ecni Obl OH ObUT ykazaTesieM Ha maccuB. Hampumep, Bbl Moxere B C HTepHpPOBaTh MAacCUB, IPOCMATPUBAs
Ka)K[IbIil DJIEMEHT, CICIYIOIUM 00pa3oM:

string array][ size |;
string *p = array;

for(inti=size;--1>=0;)
visit( *p++); /I pynxyuu visit() nepedaemcs cmpoxa.

Amnanor B C++ MOXeT BBITIISAACTh BOT Tak (Keys sIBISETCS NEPEBOM, YbH Y3JIBI UMEIOT CTPOKOBBIE KITIOUH;

3/16Ch MOTYT OBITh JTFOOBIE IPYTHE CTPYKTYPHI TAaHHBIX ):

tree<string> keys;

iterator p = keys;

...

for( int i = keys.size(); --1>=0;)
visit( *p++);

/I 08ouuHOE OEepeso ¢ y3ramu, UMeoWUMU CMPOKOBLLE KIIOYU

I pynxyuu visit() nepedaemcsa cmpoka.

Jpyrumu ciioBamu, BBl 00paiacTech ¢ IePeBOM KaK C MACCHBOM, M MOXETE HUTCPUPOBATH €0 MPH MTOMOIIU
WTEpaTopa, NEHCTBYIOIMIETO Kak yKa3aTelb Ha 3JieMeHT. M Tak Kak iterator(p) BemeT ceOs TOYHO Kak
ykazarenb B C, To mpaBmiio "0e3 croprpu30B" He HApyIIaeTCsl.

147. MNMeperpy3ns oaHy onepawuuio, Bbl AOMMKHbI Neperpy3snTb BCe CXOAHbIe C
Hen onepauuu.

OT0 TpaBWIIO SABIACTCS NPOJNODKEHHMeM mpexasimymiero. Ilocime Toro, xak BEI CKasalH, 4TO "HTEpaTop
paboTaeT coBceM TMOJO00HO yKa3aTeNlo'", OH Ha caMOM JieJie TOJDKeH Tak padoTars. [IpuMep B mpeapiayinemM
NpaBWJIE UCIIOIb30BAJl JIMIIb HEpPErpyKEeHHbIe * M ++, HO MOS HacTosIlas peaju3alys UTepaTtopa JeaeT
AHAJIOTHIO TIOJIHOW, IIOJEp)KMBasi BCE OIEpaluM C ykazaTelsiMu. TaOmmma 4 mokasblBaeT pas3siMuHbIe
BO3MOJXKHOCTH (t SIBJISIETCSL IEpEBOM, a ti - urepatopoM Juist nepesa). O0e omepanun *++p U *p++ 1OIKHBI
paborate u T.4. B mpenpinymem npumMepe s Obl TOJDKEH OBUI TakKe IEperpy3uTb B Kiacce tree oneparun
operator[] u (yHapHas )operator*() aist TOro, YTOOBI aHAJIOTHS JIepeBa C MaCCUBOM BBIIEpKHBaIach Be3jie. Bo
YJIOBHWIIH 3Ty MBICIIB.

Tadauna 4. [leperpy3ka oneparopos B HTEpaTope.

Onepanusi Onucanue
ti=1t; Bo3Bpat k Havary mociaeIoBaTeIbHOCTH
--ti; Bo3Bpat k mpeapIayeMy 3JIeMEeHTY
ti+=1; [TepemecTHTh BIiepe] Ha 1 IIEMEHTOB
ti -=1; [lepemecTHTh Ha3ax Ha 1 HIIEMEHTOB
ti+1; IlpucBanBaeT wurtepaTtopy HApyroil BpEeMEHHOM IEpPEMEHHOM 3HaueHHE C
ti-i; YKa3aHHBIM CMCIIICHHEM OT ti
ti[i]; DJIEMEHT CO CMEIICHUEM 1 OT TEKYIICH MO3UIUU
ti[-i]; DIEMEHT CO CMEIIEHUEM -i OT TEKYIIEH MO3HIINN
t2 = ti; CKOnMpoBaTh MO3UIMIO M3 OJJHOTO UTEPATOPA B APYToit
t2 - ti; PaccTosHme Mexmy IByMs OJIIEMEHTAMH, agpeCyeMBIMH pa3IMIHBIMHU
UTEpATOPAMU
ti->msg(); ITocate coO0IIEHNE 3TOMY DIIEMEHTY
(*ti).msg(); ITocate coO0IIEHNE 3TOMY DIIEMEHTY

OnHa u3 pobiieM 3/1ech CBsA3aHa ¢ oneparusaMu operator==() u operator!=(), KOTOpBIC TPU TIEPBOM B3TJISC
KaXXyTCsl IMCIOIIMMHU CMBICI B CHTYaIUsIX, TJC IPYTUE ONCPALUK CPAaBHCHUS OecCMBICICHHBI. HanprmMep, BBl



MOJKETe MCHOIb30BATh == NNl MPOBEPKU ABYX OKPYKHOCTEH Ha PaBEHCTBO, HO O3HAYAeT JIX PaBEHCTBO
"0AMHAKOBBIE KOOPAMHATHI U OJMHAKOBBIA paauyc", WIM HpocTo "oauHakoBbl paamyc"? Ileperpyska
JIpYTHX OIEpanuii CpaBHEHUS THIA < WM <= elle 0ojee COMHHUTEIbHA, IIOTOMY YTO UX 3HAYEHHE HE COBCEM
oueBHIHO. JIydIme MOTHOCTBIO M30€raTh HEPErpy3KH OMEpALi, €CIH €CTh Kakas-mubo HEICHOCTb B HX
3HAYCHHU.

148. MNeperpyxeHHble onepaunu AOMKHbI paboTaTb TOYHO TaK Xe, KaK OHU
paboTarot B C.

['maBHO¥ HOBO# TIPOOIEMO 3/1€Ch SIBIIAIOTCS aapecHble THITHI Ivalue u rvalue. Bripakenus tuma lvalue nerko

OMUCHIBAIOTCS B TepMuHax C++: oHM SBISIIOTCA TPOCcTO cchlikaMu. Komnmmsitop C, BBIYMCISIS BBIpaXKEHHE,

BBITIOJIHACT OIEpald IO OJHOW 3a pa3 B IOPSJAKE, ONpENeNIIeMOM IpaBWIIAMH COYETaTEIbHOCTH U

CTapIIMHCTBA oreparyii. Kaykaplil aTan B BBIYUCICHUSX UCIIOIB3YET BPEMEHHYIO IIEPEMEHHYIO, TIOJTyIeHHYIO

IpHU TIpensiayniel onepayu. Hekoropsle onepanun renepupyrot "rvalue" - neldcTBUTEIbHBIE OOBEKTHI, Ha

caMoM Jieie cofieprkaiiue 3HadeHue. Jpyrue omepanun co3natot "lvalue” - ccbutku Ha 00BekTHI. (Ketatn, "1"
n.n

u "r" UCHONB3YIOTCS TOTOMY, YTO B BBIpOXKCHHU |=r cieBa OoT = reHepupyercs tun lvalue. Cmopasa
obpasyercs tun rvalue).

Brl Moxere cokpaTuTh A(PQPEKT HEONKMTAHHOCTH JUII CBOETO UYMTATENs, 3aCTaBUB CBOHM IIEPErPyKCHHBIC
onepanruu-(QyHKIUN paboTaTh TOXKICCTBEHHO MX SKBHBaieHTaM Ha C B mpenenax TOTO, 9TO OHH MOTYT.
Janee onmcaHo, kak paboTarot onepanni C 1 Kak IMATHPOBATh MX IIOBEICHHE:

e Onepauuu npucBamBanus (=, +=, -= U T.1.) U ONEpalny aBTOMHKPEMEHTa M aBTOJEKpeMeHTa (++, --)
TpeOyroT omepannoB THna lvalue mist angpecara - yactu, Kortopas m3Mensercs. IlpencraBere ++ Kak
9KBUBAJICHT 1S +=1, 4TOOBI IIOHATH, IOUYEMY 3Ta OIEpaIHs B TOU JK€ KaTETOPHH, YTO U NIPHUCBaNBaHHUE.

B nepeepyocennvix onepayusx @yuxyuii-unenog ykasamenv this na camom Oene sensemcs Ivalue,
nosmomy 30ecb He 0 uem Oecnokoumuvcs. Ha enobanvbnom ypogHe ieeblil ONepand nepezpydicenHol
OuUHapHOU onepayuu NpuUceaudaHust (U eOUHCMBEHHBIN ONEPAHO NEPeSPYICEHHOU YHAPHOU onepayuu
npuceausanisy) 00axiceH Oblmb CCLLIKOMU.

e Bce apyrue onepanuu MOTYT UMETh OTIepaHIbl Kak Tuma lvalue, Tak u rvalue.

Hcnonvzyiime ccoiaky Ha o06vekm muna const 01si 6cex onepanoos. (Bvi mozau 61 nepedasamo
onepamopwvl NO 3HAYEHUI, HO 0OLIYHO MO MeHee I PekmusHo).

¢ lIMeHa mepeMEHHBIX COCTABHOTO THIIA (MACCHUBOB) CO3JAIOT THITHI rvalue - BpeMeHHbIC TIePEMCHHBIC THIIA
yKa3aTelsl Ha MEPBBI 3JICMEHT, IMOCIIC HHUIHATH3AUN Ha HETO M YKa3bIBAIONINE. 3aMEThTE, YTO HEBEPHO
MpE/ICTABJICHHE O TOM, YTO Bbl HE MOXXET€ WHKPEMEHTHUPOBATh MMsSI MacCHBa H3-32 TOTO, YTO OHO
SIBJISIETCS. KOHCTAHTOW. BBl HE MOXKeTe WHKPEMEHTHPOBATh MMSI MAacCHBa, MOTOMY YTO OHO HMMEET THII
rvalue, a Bce onepanyy HHKpEMEHTa TpeOyYIOT orepanioB Tuma lvalue.

e lmeHa mepeMeHHBIX HECOCTABHOTO THIA NaroT lvalue.

e Omepamun *, -> u []| rerepupyrot lvalue, korma OTHOCATCS K HECOCTABHOW MEPEMEHHOM, WHAYe OHU
paboTarT MOJOOHO UMEHAM COCTABHBIX MEPEMEHHBIX. ECITU y HE SBISETCS MacCHBOM, TO X->y CO3/1acT
Tun lvalue, KOTOpBIN CCBUIAETCS HA 3TOTO IOJIC JAaHHBIX. ECIHM y - MacCuB, TO X->y TCHEPHPYET THUI
rvalue, KOTOPBIH CCHUTACTCS HA MEPBYIO SUCHKY 3TOT0 MacCHBA.

B C++ nepeepyoicennvie * u [] Oonowcnvl 6036pawyams ccoliku Ha ykasauhvlii obvexm. Onepayus
operator-> mauncmeenna. Ilpasuna no cywjecmey 3aCmagiAlON 84C UCHOIb308AMb ee MAKUM ice
obpasom, kax evt oeaanu 6wt smo 6 C. Onepayus -> paccmampueaemcs Kax YHapHas ¢ Onepanoom ciesa
om nee. Ilepeepyscennasn (yHKyus 00NHCHA 8038pAUAMb YKA3AMENb HA YMO-HUOYOb, UMeiowee Nosa -,
CTPYKTYypy Kiacc uru oObeauHeHWe. Komnunamop Oydem 3amem ucnoiv3ogams makoe noje OJis
noayuenus Ivalue unu rvalue. Bol ne modiceme nepezpy3ums .(Mouky).

* Bce npyrue onepanabl reHepUpYIOT THII rvalue.

Dkeusanenmmole nepecpyJtcennvle onepayuu 00JIICHbBL sozepawams 06'b€Kmbl, a He CCblIKU Ujau
yKasameiau.



149. MNMeperpyxeHHON OMHapHOM onepauumn ny4ile BCero 6biTb BCTPOEHHbIM
(inline) nceBAOHUMOM onepauum NnpuBeAeHUA TMNa.

DTO TPaBHIIO OTHOCUTCS K YUCITy T€X, KOTOpbIe OyIyT M3MEHEHBI ¢ YIydIIeHHEM KadyecTBa KOMITHIISITOPOB.
PaccmotpuMm criemyroriee, mpocToe s IOHUMaHH TOTIOJTHEHHE K KJIacCy string W3 JIMCTHHTA 7 Ha CTpaHUIe

I11.

class string

{
enum special { special };
string( special ) {}; /] Huuezo ne denaem.
/...
public:
const string operator+( const string &r ) const;
/...
55
1/
const string::operator+( const string &r ) const
{
string tmp( special ); /I coz0amo nycmoti o6vexm

tmp.buf = new char] strlen(buf) + strlen(r.buf) + 1 J;
strepy( tmp.buf, buf);

streat( tmp.buf, r.buf');

return tmp;

}

MHoOTHE KOMITWJISITOPHI, TOJMYYUB BBHINIEYKa3aHHOE, T€HEPUPYIOT MOBOJIHHO Hed(hdeKTHBHBIN Koa. OOBEKT
tmp J0JKEeH WHUIHUATN3UPOBATHCS MPH BBI30BE KOHCTPYKTOPA; 31€Ch 3TO HE OYCHBb JOPOTO, HO OOBIYHO 3TO
BEJIET K 3HAYUTENBHO OONbIIUM pacxonaM. KOHCTPYKTOp KONHH JOJDKEH OBITh BBI3BAaH JUIS BBHIIOJHEHUS
omiepaTopa return, ¥ caM 0OBEKT TaKXKe TOJDKEH ObITh YHHYTOMKEH.

I/IHOFHa Bbl MOXCTC YIYUIIHUTb TaKOC€ MOBCACHUC MNYTEM ICPErpy3KM BCTPOCHHOTO IICEBAOHHMMA Jid
Oorecpaury MpUBCACHUS THIIA:

class string
{

string(const char *left, const char *right );
public:

const string string::operator+( const string &r ) const ;
I8
1/
string::string(const char *left, const char *right )

buf = new charf[ strlen(left) + strlen(right) + 1 ];
strepy( buf, left );
strcat( buf, right );

}
1/
inline const string::operator+( const string &r ) const
{
return string(buf, r.buf);
§

bonee 3¢ pexTHBHBIE KOMIMIATOPBI 3/IeCh HA CAMOM JIEJie pacCMAaTPHUBAIOT CIIE/IyIONIee:

string s1, s2;
sl +s2;



Kak eciu Obl BBl CKazaiu ciefyionee (BbI HE MOXKETE CAENaTh 3TOr0 caMHM, IoToMmy 4urto buf sBisercs
3aKPBITHIM):

string(s1.buf, s2.buf)

[Tone3HsbIit pe3yipTaT 3aKIIOYAETCS B YCTPAHEHWH HESBHOTO BBI30BAa KOHCTPYKTOpPa KOIHH B OIEpaTope
return B IEpBOM BapHaHTE peaH3alny.

150. He cxoauTte ¢ yma ¢ onepatopamu npeobpasoBaHUsi TUNOB.

151. Ecnn MOXHO, TO genanTte Bce nNpeobpa3oBaHusA TUMNOB C
KOHCTPYKTOpPaMMm.

PacnipoctpaneHHOH OMMOKOW Cpeau HAYMHAIOMIMX MPOTrpaMMHUCTOB Ha C++ sBIsSETCS CymMacOpOACTBO C
npeoOpa3oBaHUEM THIIOB. BbI 4yBCTBYeTe, UTO JOJDKHBI 00ECTIEUUTh MPeoOpa3oBaHue KaKAOTO0 CUCTEMHOTO
THTIA B BaIll HOBBIK KJIacc U 00paTHO. DTO MOXKET MPHUBECTH K TIOI0OHOMY KOY:

class riches /" 6oeauu

{
public:
riches( const rags &r );

b

class rags /I obopsanyul

{
public:
operator riches( void );

I8
[Ipobnema 3akmoyaeTcss B TOM, 4TOo 00e (YHKIMH ONpENeNaioT TpeoOpa3oBaHume H3 rags B riches.
Crenyronmii Kox TeHEpHpyeT "HMOCTOSHHYIO OIIMOKY" (KOTopas NpepblBacT KOMIWISAIHIO), TOTOMY HYTO
KOMITWJISITOp HE 3HAET, MCIOJIb30BaTh JIM €My s NpeoOpa3oBaHMs rags B riches KOHCTpYKTOp B Kiacce
riches, WM neperpyXeHHyI0O OIEpalHio B Kiacce rags; KOHCTPYKTOP M HeperpyXeHHas oOIeparys
YTBEPXKIAOT, YTO BEIMTOJHAT 3Ty paboTy:

rags horatio alger; // Iopayuii Ancep

riches bill _gates = (riches) horatio_alger; // bun I'eiimc

Orta mpobiieMa OOBIYHO HE Tak oOdYeBHIHA. Hampumep, ecim BBl ONpEeAeTUTe CIWIIKOM MHOTO
peoOpa3oBaHuUM:

class some_class

{
public:
operator int (void);
operator const char * (void);
I8

TO TIPOCTOH OTepaTop, Mo 00HbIH:

some_class x;
cout << x;

HC cpa60TaeT. Hp06ﬂeMa B TOM, 4TO KJIacc stream OIPCACIIACT TC XKE ABA Hp606pa30BaHI/IHZ

ostream &ostream::operator<<( int x );
ostream &ostream::operator<<( const char *s );



Tax kak nmeercs JBa BapuaHTa HpeO6pa30BaHHI7[, TO KOMIIWJISATOP HE 3HACT, KaKOM U3 HUX BBI3LIBATD.

Jlyuiie BBIMOJHATH BCE MPeoOpa3oBaHUs THIIOB MPH MOMOIIM KOHCTPYKTOPOB M ONPEACNISATh MHUHHUMAIIBHO
HeoOxomuMbIl ux Habop. Hampumep, ecinu y Bac ecth npeobOpa3oBanue u3 tumna doble, To BaM He HYXHHI int,
long wm Tak pgamee, TMOTOMY 4YTO HOpPMalbHBIC TMpaBWiIa mpeodOpa3oBanus TUMOB C MPUMEHSIOTCS
KOMITUJISITOPOM TIPH BBI30BE BaIllero KOHCTPYKTOPA.



MnaBa 8.)K(G). YnpaBneHue namATbO

152. Ucnonb3ynTte new/delete BMeCTO malloc()/free().

Her rapantuu, uto omeparop new() BbibiBaeT malloc() mpu 3ampoce mamsitu uis cebs. OH MOXer
pean30BhIBATH CBOKO COOCTBEHHYIO (DYHKIMIO yrpaBiieHHS mamsthio. Clie0BaTelIbHO, BOSHUKAET TPYIHO
obHapyxxuBaemas omubka npu nepenade (yukiueidl free() mamsaTH, MONYYEHHOW NpPU MOMOIMU new (U
HA000POT).

W3beraiite HenmpusATHOCTEH, MCHONB3ys Beerna npu padore ¢ C++ new u delete. Hapsiny ¢ mpounm 3to
03HAYaeT, 4TO BbI HE JOJDKHBI TOJb30BaThes strdup() wiu 000 apyroit (GyHKIMEH, CKPHIBAIOIICH BBI30B
malloc().

153. Bca namATb, BblAeneHHas B KOHCTPYKTOpe, AOMKHA ObITb
ocBOOOXAeHa B AeCTPYKTOpe.

He BrImonHeHne 3TOr0 00BIYHO MPUBOAMT K OIIHOKE, HO S BUIEN IIPOrpaMMy, TA€ 3TO eNaloch HAMEPEHHO.
YnoMsiHyTasi mporpaMMa Ha caMOM Jiefie HapyIiajia Apyroe npasmio: He mo3Boisii OTKPBITOrO JOCTyHa K
3aKpBITOMY Ki1accy. OYHKIMS-UJICH HE TOJBKO BO3BpAIllaia BHYTPCHHUH yKa3aTelb HA MaMSTh, BBIICICHHYIO
new, HO KJacC OKUJAN, YTO BBI3BIBAIOIIAS (DYHKIMS MEpefaeT 3TOT ykaszatenb delete. DTo mmoxas umes co
BCEX CTOPOH: TIOJYYHUTD MIPHU STOM YTEUKY IMaMSTHU - 3HAUUT JIETKO OTAEIaThCS.

C TOYKM 3peHUS TIOMCKa OMIMOOK IMOMOTaeT Oim3Kkoe (HU3UYECKOE PACIOIOKEHHE KOHCTPYKTOpa U
JIECTPYKTOpA PSAOM JIPYT C APYroM B aiine .cpp, 9TOOBI cliesaTh UX 3aMETHEE IIPH OTIIAAKE.

154. JlokanbHble Nneperpy3ku onepaTtopoB new U delete ONACHbI.

3nech OCHOBHOHM NpOOJIEMON SIBIISIETCSl TO, YTO onepaTopbl new M delete, onpexneneHHbIE B BHJIC WICHOB
KJacca, CIeIyloT JpyrHMM IpaBHUiaM, 4eM INeperpyKeHHble Ha riio0anbHOM ypoBHe. JIokanbHas meperpyska
UCTIONIB3YeTCsl JIMIIb TOTJA, KOTJa BBl pa3MellaeTe eIWHCTBEHHBIH 0O0BeKkT. [obambHas mneperpyska
HCIIONB3YeTCsl BAMH BCEeTa IPH pa3MenieHnn MaccuBa. ClieoBaTeNbHO, STOT KOJ CKOpee BCero He Oyner
paboTaTh:

some_class *p = new some_class[1]; // vi3vi6aem enobarbubili onepamop new()
/...

delete p; /I vi3v1860em some_class: :operator delete()

[ToMHMTE, YTO 3TH JIBE CTPOKH MOTYT OBITH B PA3INYHBIX (aifiax.



MnaBa 8.3(H). LLUa6noHbI

MHorwue npo0iieMbl ¢ MadJ0HAMH B JICHCTBUTEIILHOCTH BBI3BAHBI YUCOHHKAMHU, KOTOPHIC OOBIYHO HACTOIBKO
VIPOIICHHO PACCMATPHUBAIOT IIA0JIOHBI, YTO BBl 3aKAHYMBAETE UTCHHE, HE MOJIYYHNB M HAMEKa Ha TO, KaK OHU
JOJDKHBI HCIIOJIB30BATBCA. DTOT pas3mell IIOCBSINECH PaclpPOCTPAHCHHBIM 3aTPYIHEHHSAM, CBSA3aHHBIM C
11a0JIOHAMH.

155. Ucnonb3ynTte BCTPOEHHbIe WabnoHbl (hyHKUUA BMECTO
napameTpu3MpoBaHHbIX MaKpPOCOB.

[IpuBeneHHbIN paHee puMep:

#define SQUARE(x) ((x) * (x))
rie:

SQUARE(++x)
pacimpsercs Jo:

((+Hx)*(++x))

WHKPEMEHTUPYsS X IBaXAbl. Bel He Moxere pemmnTh 3Ty mpobiemy B C, a B C++ moxere. [Ipocras
BCTpOeHHas PyHKIMS paboTaeT BIOJIHE yJOBIECTBOPUTEIBHO, B TAKOM BHJE!

inline int square( int x ){ return x * x; }

He naBas moOouHoro 3¢dekra. Tem He MeHee, OHA JOMYCKACT JIMIIb [IEIOYUCICHHBIC apryMeHThl. [11abmoH
(YHKIIMH, KOTOPBIA pacuiupsieTcss BO MHOXKECTBO MEperpyKEeHHBIX BCTPOCHHBIX (YHKIUA, sBIsieTCs Ooee
00IIUM peneHHeM:

template <class type>
inline type square( type X ){ return x * x; }

K HecuacTsio, 3TO cpadaThIBacT TOJIBKO B MPOCTHIX cuTyanmsx. Ciexyronmii nmabjioH He MoKeT 00paboTaTh
Bb130B max(10, 10L), moToMy YTO HE COBIAAAIOT TUITEI APTYMEHTOB:

template <class type>
inline type max( type x, type y ){ return (x >y) ?x:y; }

Jst o6pabdotkr max(10, 10L) BeI JOMKHBI UCTIOIB30BATh MPOTOTHI, YTOOBI MIPUHYANUTH K PACIIUPEHUIO 1O
TOMY BapuaHTy max(), KOTOPbIi MOKET BHITIOJIHHUTh JAHHYIO pa0boTy:

long max( long, long );

HpOTOTI/IH BbBI3BIBACT pACIIUPCHUC malbJioHa. KOMHI/IJ'ISITOP C JICTKOCTBIO npeoGpa3yeT APryMCHT THUIIA int B
long, JaxKe €CJIn €EMY HC HYKXHO ACJIaTh 3TO npeo6pa30BaH1/Ie JJIA pacClInpCHUA mabJioHa.

3aMeThTe, YTO S 3[eCh PEKOMCHIYIO HCIOJF30BAaHHE MIA0JIOHOB TOJNBKO MOTOMY, YTO Square SBISCTCS
BCTpocHHOW (yHKIWed. Ecam Obl 3Toro He OBUIO, TO [UIS TOrO, YTOOBI TAaKOH MEXaHW3M ObLI
JKU3HECIIOCOOHBIM, IPUIILIOCH OB TEHEPUPOBATH CIIUIIKOM MHOTO KOJIa.

156. Bcerpa 3HanTe pa3mep wabnoHa nocrne ero paclnpeHus.

BonpmIMHCTBO KHHT JEMOHCTpPHpYeT INAONOHBI THIIA IIPOCTOTO KOHTEHHEpa MaccuBa, MOAOOHOTO
MOKa3aHHOMY Ha JiucTuHre 13. BBl He MOXKeTe MCIoNb30BaTh 37eCh HacliefoBaHHE (CKaxeM, ¢ 0a30BBIM
KJIaccoM array, OT KOTOpOTo Haciemyercst int array). IlpoGiema 3akmouyaercs B Teperpys3Ke oOlepanuu
operator[](). Bl Ob1 xoTenu, 4ToOBI OHa ObUIA BHPTyalbHOW (YHKIMEH B 0a30BOM KJilacce, 3aMeIlCHHAs



3aTeM B IPOU3BOJHOM KIIACCE, HO CHUTHATypa BEPCHH MPOU3BOJHOTO Kiacca JOJDKHA OTIMYAThCA OT
CUTHATYpHI 0a30BOTO KJIacca, YTOOBI BCe 3TO 3apaboTaio. 31ech onpeaeicHus GYHKIUA JOKHBI OTIHIATHCS
JUIIH BO3BpAIlaéMBIMU THIIAMH: int array::operator[]() IoJDKHA BO3BpaIiaTh CCBHUIKY Ha THII int, a
long_array::operator[]() moipKHaA BO3BpamIaTh CChUIKY Ha THM long, u Tak manee. Tak Kak BpeMs BO3BpaTa He
paccMmarpuBaeTcsl Kak 4acTh CHTHATYpBhI TPH BBIOOpE MeperpyKeHHON (QyHKIHH, TO peaju3alus Ha OCHOBE
HacJIeJ0BaHuUs He KU3HECTIOCOOHA. EMMHCTBEHHBIM PEIlICHUEM SIBJISIETCS MA0NIOH.

Jlucrunr 13. IIpocToif KOHTEHHEp MacCHBa.

template <class type, int size >
class array

{

1
2
3
4 type array[size];

5 public:

6 class out of bounds {}; /] 6030yoHcOaemcs uckouerue, eciu bl UCHOb3Yeme
7 /] unoexc 3a npedenamu maccuea

8 type &operator[](int index);

9

10

11 template <class type, int size >

12 inline type &array<type, size>::operator[](int index)

13 {

14 if( 0 <= index && index < size )
15 return array[ index |

16 throw out_of bounds;

17 }

EnvHCTBEHHAss MpWYMHA OCYIMICCTBUMOCTH 3TOTO ONPEACICHUS 3aKIIF0YaeTCs B TOM, YTO (DYHKIUA-WICH
SIBIISICTCS. BCTpOCHHOW. Ecmu ObI 3TOro He OBUTIO, TO BBl MOTIIM OBl MOJNYYHTh 3HAYHUTEIHFHOE KOJIUYECTBO
MOBTOPSIOIIETOCS KOJa. 3allOMHUTE, YTO BE3JIC Jaliee MPOUCXOINT MOJHOE PACIIUPEHHE IA0IOHA, BKIHOYAs
BCe (DYHKIIMH-WICHBL. BCIencTBHE TOTO, YTO KaXI0E U3 CICAYIOIIUX OMPEICICHU HA caMOM Jelie CO3IaeT
pas3Hblii THI, TO Bbl JOJDKHBI PACIIUPUTH 3TOT INAOJOH YeThIpe pa3a, FeHEPUPYs YeThIpe HIACHTUYHBIC
dbynkum operator[](), Mo OAHOH IS KAXKIOTO pacIIMpEHUs madioHa:

array<int,10> ten element array;
array<int,11> eleven_element array;
array<int,12> twelve element array;
array<int,13> thirteen_element array;

( To ecth array<int,10>::operator[](),array<int,11>::operator|[]() u Tak namnee).

Bormpoc cocTouT B TOM, KaKk COKPaTHTh JO MUHIMYyMa TyOnaupoBaHue koja. Uto, ecnu Mbl yOepeM pasmep 3a
mpenessl madioHa kKak Ha ucTuare 14? Tpensiaymie oObIBISHHUS TeEePh BHITIISAIAT 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);

Tenepb y Hac ecTh TOJBKO OJIHO ONpeJiesieHne Kiacca (M oauH BapuaHT operator[]()) ¢ YeTBIpbMsl 00bEKTaMHU
9TOro Kiacca.

Jluctunr 14. [11ab610H MaccuBa (BTOPO MTPOXO.).

1 template <class type>

2 class array

34

4 type *array;

5 int size;

6 public:

7 virtual ~array( void );




8 array( int size = 128 );
9

10 class out_of bounds {}; /] 6036ysCcO0aemces ucknouenue, ecau 6bl UCNOIb3Yeme
11 /] unoexc 3a npederamu maccusa
12 type &operator[](int index);

13

14

15 template <class type>

16 array<type>::array( int sz /*= 128%/): size(sz)

17 , array( new type[ sz | )

18 {}

19

20 template <class type>

21 array<type>::~array( void )

22 {

23 delete [] array;

24}

25

26 template <class type>

27 inline type &array<type>::operator[](int index)

28 {

29 if( 0 <= index && index < size )
30 return array[ index |

31 throw out_of bounds;

32}

I'maBHBIM HEOCTATKOM 3TOI BTOPOIl pealn3alu sSBISCTCSA TO, YTO BBl HE MOXKETE OOBSBHUTH JBYXMEPHBIN
MaccuB. Onpezenenue Ha JUCTUHTE 13 pa3pelaer cieayrouiee:

array< array<int, 10>, 20> ar;

(20-onemenTHBIE MaccuB w3 10-31eMEHTHBIX MaccuBOB). OmpeneneHre Ha JHUCTUHTE 14 ycTaHaBIUBaeT
pa3mep MaccuBa, UCIOJIb3Ysi KOHCTPYKTOP, IIO3TOMY JIYHIIIee, YTO BBl MOXKETE MOJIYUHUTh, ITO:

array< array<int> > ar2(20);

BuyTpennuii array<int> co3iaH C HCHOJB30BAHHEM KOHCTPYKTOpPA IO YMOJYAHHIO, MO3TOMY 3TO 128-
3JIEMEHTHEII MacCuB; Mbl 00BIBUIH 20-3J1eMEHTHEIN MaccuB u3 128-371eMEHTHBIX MaCCHBOB.

Brer Moxere peIINTL 3Ty HNOCJICAHIOIO HpO6J’I€My nIpyu noMomuM HacJICAOBaHUA. PaCCMOTpI/IM ciaeayromuiee
OIIPEACIICHUC ITPOMU3BOJHOIO Kiacca:

template< class type, int size >
class sized_array : public array<type>

{
public:
sized array() : array<type>(size) {}

15
3mech HUYEro HET, KPOME CAMHCTBCHHOW BCTPOCHHON (YHKIMH, IMOITOMY 3TO ONpEACICHHUC OYCHBb
MayieHbKoro kiacca. OHO COBCeM HE OyAeT yBEIMYUBATH pa3Mep MPOTPaMMBI, BHE 3aBUCHMOCTH OT TOTO,
CKOIIBKO pa3 OyleT pacuiupeH mabioH. Bl Teneps MOKeTe 3amucarh:

sized array< sized array<int,10>, 20> ar3;

JUTSL TOTO, 9TOOBI MTOTYYNTh 20-37IEMEHTHBIN MaccuB U3 10-3JIEeMEHTHBIX MacCHBOB.

157. LLHaGnoHbl KNaccoB AOMKHbI OObLIYHO onpeaensaTb NPOU3BOAHbIE
Knacchbl.




158. LLIaGnoHbI He 3aMeHSAIT HacnefoBaHWe; OHU ero aBTOMaTU3UPYIOT.

I'maBHOE, YTO HY)KHO 3aIIOMHHTH O ITa0JIOHAX KIaCCOB, - 3TO TO, YTO OHM IOPOXKIAIOT MHOTO OIMpPEACICHHI
kinaccoB. Kak u Bcskmii pas, KOrZia y Bac €CTh MHOXKCECTBO CXOJIHBIX OMPEICICHUN KIIACCOB, WACHTHYHBIC
(hYHKIUHU TOJDKHBI OBITH COCIMHEHBI B 00U Oa30BEIH Kiacc.

Bo-nepBrIxX, naBaiiTe B3TISHEM Ha TO, YTO HE HYXKHO Aenath. Kiacc storable, yxe MCHONB30BaHHBIN MHOM,
CHOBa TMpENCTaBIsieTCs XopommM mnpuMepoM. CHauama co3maguM oO0BekT collection mns ympaBieHus

COXpaHACMbIMHU 00BEeKTaMU:

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

{
!/ [locname coobwenue 0b6vexkmy nauaia CRUCKa, yKazvisarouee, ymo
/I cnucox npocmampueaemca Ha cognadeHue co 3uauenuem a_match_of this;
return head ? head->find( a_match_of this)

: NULL
}

MexaHHU3M TOHCKa HYXHBIX OOBEKTOB CKPBIT BHYTpH Kiacca storable. Bel MOXeTe M3MEHHUTH JISKALIYIO B
OCHOBE CTPYKTYPY HAaHHBIX, MOMEHSB ompeneieHue storable, W 3TH H3MEHEHHS COBCEM HE 3aTPOHYT
peanuzanmio knacca collection.

3aTem naBaiiTe peamu3yeM Kiacc storable, HCIIOMB3YIONMIHIA MPOCTOM CBS3aHHBINA CITUCOK B KAUECTBE JIeXKAIIeH
B OCHOBE CTPYKTYPHI JaHHBIX:

class storable

{
storable *next, *prev;
public:
storable *find ( const storable &match of this ) const;
storable *successor ( void ) const;
virtual int operator== ( const storable &r ) const;
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storable *storable::find( const storable &match of this ) const
{
!/l Boszgpawaem ykazamenb Ha Nepebvlll INeMeHM 8 CNUCKE C KOPHEM
/] Ha cebs camoeco, umerowuii mom sice ko, umo u "r". Qbviuno,
/I 06vexm-KoeKyus OONHCEH NOCAAMb MO CO0OUeHUe 00beKmYy Ha4ala
// Cnucka, ykasameilb Ha KOmOpbluv XPAHUmMCcs 6 Kiacce KoaleKyuu.
storable *current = this;
for( ; current; current = current->next )
if( *current == match_of this) /Il haiioeno coenadenue
return current;
H

storable *storable::successor( void ) const

{



/I Bozeépawjaem ciedyrouee 3Hauenue 8 nociedo8amenibHOCu.
return next;

OyHkms operator==() IODKHa OBITH YHUCTO BUPTYAIbHOW, MOTOMY YTO OTCYTCTBYET BO3MOXKHOCTH €€
peanm3aIny Ha ypoBHe Kiacca storable. Peanmsaus 107KHa GBITh BBIONHEHA B IPOM3BOIHOM Kiacce' :

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,;

H

51 3mecy mcnonp3oBan npemrokeHHbI B ISO/ANSI C++ Ge30macHbIil MEXaHH3M HUCXOJSIIETO PUBCICHHS
TUNOB. right wHAUIMamI3upyetcs 3HaueHreM NULL, ecnu mepenaBaeMbiid 0OBEKT (r) HE OTHOCHTCS K THITY
storable string. Hampumep, 0H MOXKET PUHAUIEKATH K HEKOTOPOMY JPYTOMY KIIACCY, TAKKE SBISFOIIECMYCS
HacJeIHUKOM storable.

[Tokxa Bce mmet xopomo. Termeps k mpobieMaM, CBA3aHHBIM ¢ mabmoHaMu. Kto-HuOyah, HE TTOHUMAIOITHI
TOTO, YTO JIeJIaeT, TOBOPHUT: "PebsATa, s MOTYy HMCKIIIOYUTH HACIEZIOBAHWE W MOTPEOHOCTh B BUPTYaIbHBIX
(OYHKITHSX, UCTIONB3Ys MAOIOHKI", a IeJaeT, BEPOSTHO, HEUTO TOJ00HOE:

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;
15

template <class t_key>
int storable<t_key>::operator==( const storable<t key> &r ) const

{

return key ==r.key ;

template <class t_key>
storable<t_key> *storable<t key>::successor( void ) const

{

return next;

B eiicTBHTENBHOCTH 5 GBI HCIIOIB30BAI MHOKECTBEHHOE HACTEJOBAHHE C yJacTHEM Kiacca string.

Vcnonp30BaHHOE 3/1€CH COAEPIKAaHIE UMEET IIeTTh HEMHOTO YIPOCTUTH IIPUMED.



template <class t key>
storable *storable<t key>::find( const storable<t key> &match me ) const

{
storable<t_key> *current = this;
for( ; current; current = current->next )
if( *current == match_me ) /l natideno cosnaoenue
return current;
H

[Ipobnema 3mech B HEMPOW3BOMUTENBHBIX 3arTparaX. (DYHKIMU-WICHBI MIA0JIOHA Kiacca CaMH SBISFOTCS
mrabnonaMu QyHkimiA. Korma KOMIUIATOp pacmiupsieT MIa0iioH storable, oH Takke pacIIUpsSeT BapHAHTHI
6cex (YHKUIUH-WICHOB 3TOro mrabiona. XOTs s WX HE MMOKa3al, BEpOATHO, B Kiacce storable ompesnencHo
MHOXECTBO (yHKIMA. MHOTHE U3 3THX QYHKIUIA OyIyT IOX0XKU Ha (QYHKIHIO successor() B TOM, 9YTO OHU He
ucnonv3yiom WHOOPMAIMIO O THIIE, MEpelaBacMyl0 B MIA0JIOH. DTO O3HAYAET, YTO KaXJO€ pPAaCIIHpEHHUE
Takod (yHKIMH OymeT WACHTUYHO IO COJEp)KaHHUIO JI000MYy JIpPYroMy ee pacmupenuto. 3 QyHKu,
KOTOpBIE HE TIOXOXKH Ha 3TO, OOIBIIMHCTBO OyayT moao0Hb! find(), cmonb3yromieit HHPOPMAIUIO O THITE, HO
KOTOpBIE JIETKO U3MEHHUTH TaK, YTOOBI €€ HE UCIIOIb30BaTh.

Brl MoxeTe pemuts 3Ty npo0ieMy, UCTIOIF30BaB MEXaHU3M MTa0IOHOB ISl CO3MaHUS IIPOU3BOAHOTO KJIacca.
OCHOBBIBasCH Ha MPEBIAYILECH peaTi3alyi, He UCIOIb3YIONICH MIa0IOHbI, BEI MOKETE CAEIATh CIEAYIOIIEe:

template <class t key>
class storable tem : public storable

{
t_key key;

public:
virtual int operator==( const storable &r ) const; // 3amewenue 6azosoeo knacca
...
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template <class t key>
/* BupTyanbHbIi */ int storable tem<t key>::operator==( const storable &r ) const

{
t key *right = dynamic_cast<t key *>( &r);

return right ? (s ==r.s) : NULL,;
BriOpaB npyroii myTh, S COCPENOTOUYMI B 0a30BOM KJlacce BCe (YHKIIMHU, KOTOPHIE HE 3aBHCAT OT THMa key.
3areM I HUCIOJb30BAI MeXaHM3M IIA0JOHOB /IS CO3/aHHs OIpEleNieHUs] TPOU3BOJHOTO Kiacca,

peanu3yIoniero TOIbKO Te (PYHKINHU, KOTOPBIM HY>KHO 3HATh THII Key.

Ilone3npiM PEIYIBbTATOM ABJIACTCA CYHICCTBECHHOC COKpAllCHUE padMepa Koaa. MexaHu3M 1Ma0JI0HOB MOKET
pacCMaTpUBATLCA KaK CPCACTBO aBTOMATU3allUU IPOMU3BOACTBA 1a0JIOHHEIX MPOU3BOAHBIX KJIACCOB.



MnaBa 8.U(l). UcknioueHusn

159. HazHauyeHne NCKNo4YeHUn - He ObITb MOMMaHHbIMU.
KaK HpaBI/IJ'IO, HUCKIIFOYCHUE NOJ’KHO GI)ITL BO36y)KL[eHO, JINIIb €CJIN:

¢ Her gpyroro crmocoba cooOmmre 00 ommuoOKe (HanmpuMep, KOHCTPYKTOPOB, TEPErpyKEHHBIX ONEpanuii u
T.01.).

¢ Ommbka HeucnpaBumas (HarpuMep, HeXBaTKa MaMsITH).

e OmmbKka HACTONBKO HEIOHATHAS WIM HEOXHIAHHASA, YTO HHKOMY HE TpPHICT B TOJOBY €€
MIPOTECTHPOBATH (HampumMep, printf).

Hcximouenus: ObUTH BKITIOYEHBI B SA3BIK JJIST 00paOOTKM OMIMOOYHBIX CUTYalMid, KOTOpPhIe WHAUYe HE MOTYT
OBITH 00PabOTAHBI, TAKKX, KaK ONTNOKA, CIIyJalomascss B KOHCTPYKTOPE WM TIeperpyKeHHOU omeparuu. bes
WCTIOJIb30BaHUSl WCKIIIOUYEHUH EIUHCTBEHHBIM CITOCOOOM OOHApyXEeHHs OIMMOKH B KOHCTPYKTOpE OyaeT
nepeaaya SToMy 00BEKTY COOOIICHHS:

some_obj x;
if( x.is_invalid() )
/] KoHCcmpyKmMop He GbINOTHUICS.

9TO TI0O MEHBIIEH Mepe HeakKypaTHO. [leperpykeHHbIE OIEpamuy SIBJIAIOT COOOM Ty ke mpobieMmy.
EnnHCTBEHHBIM CTTOCOO0M, KOTOPBIM HCIIOIH30BAHHAS B:

X=a+tb;

dbyHKIMa operator+() MOXKET COOOIHUTH 00 OMMOKE, SBIISIETCS BO3BPAT HEBEPHOTO 3HAYCHUS, KOTOpOe OyaeT
CKOIIMPOBAHO B X. BBl MoK OBI 3aTE€M HAITUCATH:

if(x == INVALID )
/..

Wi HeyTo 1mojo0Hoe. CHOBa BecbMa HEaKKypaTHO. VICKITIOUEHHUST TaKKe MOJIC3HBI i 00OpaOOTKH OINHOOK,
KOTOpBIE 0OBIY

HO sBIIOTCS (DaTanpbHBIMU. Hampumep, OOJBIIMHCTBO TPOTPaMM IMPOCTO BBIZOBYT eXit(), eciu (QyHKITHS
malloc() He BermosHUTCS. Bee mpoBepku Thma:

if( !(p = malloc(size)) )
fatal error(E NO MEMORY );

6€CHOJ'IC3HBI, €CJIM omepaTop nNne€w IMpOCTO HE BO3BPATHUT 3HAYCHHUA, KOTAa €MY HC XBATUT IMAMATH. Tak xak
neéw Ha caMOM J€JIC BO36y)KHa€T HUCKJIIFOYCHHUC (HO CpaBHCHUIO C BbBI3SOBOM CXit()), TO BBI MOXECTC
MEPEXBATUTD 9TO UCKIIFOUYCHUEC B TCX PCAKHUX ClIydadX, KOrAa Bbl MOXKETE YTO-TO CACJIATh B TaKoOU CUTYyaluu.

Taxke mmeercs u apyras npobiema. OgHod w3 mpuumH Toro, uto KomuteT ISO/ANSI mo C++ Tpelyer,
YTOOBI OIEpaTop New BO30YKIall MCKIIIOYCHUE, €CIIM OH HE MOJKET BBIICIHTH ITaMATh, 3aKIFOYAETCS B TOM,
YTO KTO-TO MPOBENI MCCIEIOBAHHWE M OOHAPYKWJ, YTO KaKas-TO CMEXOTBOpPHAs IOJS ONIMOOK BPEMEHH
BBINIOJTHEHHS B PEANbHBIX IIPOrpaMMax BBI3BaHA JIIOABMH, HE OOECIIOKOUBIIIMMUCS MIPOBEPUTH, HE BEpPHYJIa
mu ¢pyaknus malloc() 3Hagenue NULL. ITo mpuunHam, o0CyKIaeMbIM MO3XKe, s HE TyMaro, 9TO UCKITIOUECHUE
JIOJDKHO OBITH HCITOJIB30BaHO BMECTO BO3BpaTa OUIMOKH MPOCTO IS 3aIIUTHI TPOTPaMMHUCTOB OT ceds caMuX,
HO OHO cpabaThIBaeT C nNew, MOTOMY YTO 3Ta OmMOKa OOBIYHO B JIIOOOM Cilydae HeWcIpaBuMma. Jlydmum
npuMepoM MoxeT ObITh GyHkuus printf(). BonpmuacTBO MporpammucToB Ha C gaxe He 3HAIOT, 4TO printf()
BO3Bpalaer koj omuOku. (OHa BO3BpallacT KOJMYECTBO BBIBEICHHBIX CHMBOJIOB, KOTOPOE MOXKET OBITH
paBHo 0, ecnu Ha mUCKe HET MecTa). [IporpaMMHUCTBI, KOTOpBIE HE 3HAIOT O BO3BpaTe OIIMOKHM, CKIOHHBI €€
WTHOPUPOBATh. A 3TO HE OYEHb XOpOIIas MBICTB IS MPOTPaMMBI, KOTOpas OCYIIECTBIISIET 3aliCh B
TIepeHAaINpaBICHHBIA CTaHAAPTHBIA BBIBOJI, IPOI0JDKATE, KaK OyITO BCE B MOPAIKE, TOATOMY MOKHO CUUTATh
xXopo1ei uaeeid BO30YAUTh 311eCh UCKITIOUCHHE.



I/ITaK, YTO JK€ IUIOXOro B HMcKmoueHusax? Ha camom JACJIC CYyHICCTBYCT OBC HpO6J’IeMBI. HepBOﬁ SABJIACTCS
YHTaEMOCTh. Bam 6yneT TAXKECIO0 MCHA y6€IlI/ITB, 4To:

some_class obj;

try
{
obj.f();
H
catch( some_class::error &r )
{
/] uinonume delicmeue 8 cryiae ouuoKu
H

JIydHi€ YuTacTCs, YCM:

if( obj.f() == ERROR )
!/ evinonnums deticmaue 8 ciyiae ouuOKU

B nrobom ciydae, ecnu try-00K coAepKUT Ooyiee OAHOTO BBI30Ba (YHKIMHA, BBEI HE CMOXETE IPOCTO
UCIIPABUTh OLIMOKY, HOTOMY YTO BBl HE CMOXETE y3HATh, TIe BOSHUKIIA OIIHOKA.

Crnenyrouuii mpuMep IeMOHCTpHpYyeT Bropyto mnpobmemy. Kiacc CFile, peamusyrommii OCHOBHON
BBOJI/BBIBO/] IBOUYHBIX (hailIoB, BO30YKAAET UCKIIOYCHUE B CITydae IEPEIOHCHUS TUCKA TIPU 3alUCH, Yero
JEerko NoOuThCs Ha nuckere. bonee Toro, ¢yHkius write() HE BO3BpamlacT HUKAKOTO KOJA OIIHMOKH.
[epexBar UCKIIFOYCHHUS SBISCTCS SMHCTBCHHBIM CIIOCOOOM OOHapy:keHHs omuOku. Bot mpumep Toro, kak
BBI JIOJDKHBI OOHAPYKUBATh ONIMOKY YTCHHS:

char  data[128];
Cfile f( "some file", CFile::modeRead );

try
{
f.Write( data, sizeof(data) );

catch( CFileException &r )
{
if( r.m_cause == CfileException::diskFull )
// umo-mo coenamo

Nmeercss nBe mpobnemsbl. IlepBas sIBHO CBs3aHa ¢ ypOJIMBOCTBIO 3TOro Kona. Sl OB ropa3mio OxoTHee
HaIHACAI:

bytes written = f Write( data, sizeof(data));
if( bytes_written != sizeof(data) )
!l pasobpamuscs ¢ smum

Bropass mpobnema omHOBpeMEHHO Ooyiee TOHKas U Ooniee cephe3Has. BBl He CMOXKETE€ HCHPABUTH OTY
omuOKy. Bo-miepBBIX, BBl HE 3HAaeTe, CKOJIBKO OAWTOB OBLIO 3amMCaHO Mepea TeM, KaK AUCK MeperoTHUIICS.
Ecmu Write() Bo3BpaTiiia 3TO YHCIIO, TO BBl MOYKETE IPEAJIOKHUTH ITOJIB30BATENI0 CMEHUTH IWCK, YAAIHTh
HECKOJBKO HEHYXHBIX (DailIoB WM CAENATh eIle 4TO-HUOYIb AT OCBOOOXKICHHS MECTa Ha JUCKe. Bvl He
MOJKETEe TYT C/eNaTh 3TO, IOTOMY UTO HE 3HaeTe, Kakas 4acTh Oydepa yxe 3amnicana, IO3TOMY B HE 3HAeTe,
OTKy/la HAYMHATH 3aIMCh Ha HOBBIH JWCK.

Haxe xorma Write() BO3BpaThiia KOJMYECTBO 3alUCAHHBIX OAHTOB, TO BBl BCE €II¢ HE MOXKETE UCIPABUTDH
oumm6Oky. Hanpumep, naxe eciu ¢ynkuuto CFile mepenmcarth, Kak MOKa3aHO HHXKE, TO OHa BCE PABHO HE
Oyner paboTath:

char  data[128];
CFile f("some file", CFile::modeRead );



int bytes_written;

try
{

bytes written = f. Write( data, sizeof(data) );
H
catch( CFileException &r )
{

if( r.m_cause == CFileException::diskFull )

// umo-mo evinoiHumMb.

/I npu smom nepemennas bytes_written codepoicum mycop.

H

VrpasieHue mnepenaercss NMpsAMo OTKyaa-To wm3HyTtpu Write() B oOpabotduk catch mpu Bo30yKIeHUH
WCKITIOUEHHUSI, TIEPEeCcKakuBasi uepe3 BCe oOmepaTophbl return BHyTpu Write(), a Takke dYepe3 oOIeparop
MPUCBAaWBAHUs B BBI3bIBAIONICHCS (DYHKIMH; MepeMeHHasi bytes written ocTaeTcs HEHHUIMAIU3UPOBAHHOM.
A nmymaro, 9To BbI MOrmu Obl mepemath Write() ykaszarenb Ha TEpEeMEHHYI0, KOTOPYIO OHa MOTJa
UCIIONIb30BaTh YISl XPAHEHHUS! YMCIIa 3alMCaHHbIX 0AfTOB mepes TeM, KaKk BEIOPOCUTh UCKITIOUEHHE, HO 3TO He
OymeT 3HAYUTENBHBIM yiydiieHHeM. JlydmmmMm pernieHueM OyAeT OTKa3 OT BO30YKICHUS HCKIIOUCHUS WU
BO3BpAT WU YHUCIIA 3aMCAHHBIX 0ANTOB, WJIM KAaKOTO-TO YKBUBAJICHTA HHIUKATOPA OLTHOKH.

[Mocnemueit mpoOIEMON SBISIOTCA HEMPOU3BOAMUTENBHBIC 3aTpaThl. OOpabOTKa HCKIIOUCHHS BEBI3BIBACT
OuYcHb OOJBINIME HEMPOU3BOIUTEIBHEIC 3aTPAThl, BEIPAXKAIOIINECS B BO3PACTaHUHM B HECKOJIBKO pa3 pa3Mmepa
KOJa W BPEMCHH BBINIOJTHEHHUS. DTO MPOUCXOOUT JakKe B ONEPAalMOHHBIX cucTemax Tuma Microsoft NT,
KOTOpasi TOJJEpPKUBaeT O0pabOTKy WCKIIOYCHW Ha YPOBHE OIEPAIMOHHONW CHCTEMBI. BBl MoOXeTe
paccuntbiBath Ha 10-20% yBenmdyenne pa3Mepa Kola W TAJCHHE CKOPOCTH BBIIIOJHEHHUS Ha HECKOJIBKO
TPOLEHTOB NPH HMHTCHCHBHOM HCIIONB30BAHMN HCKMoueHnit.* Cre[oBaTebHO, MCKIIOUCHHS TOIDKHBI
WCTIONB30BaThCS JIMIIb TOTJA, KOTAAa HETPOM3BOIMTENBHBIE 3aTpaThl HEe OepyTcs B pacyeT, OOBIYHO IpHU
HAJIMIAH BO3MOXKHOCTH JIYYIIIe TPEINOYECTh BO3BPAT OIINOKH.

160. Mo BO3MOXHOCTU BO3OYXAanTe 06 bLEKThLI TMNA error.

JluctuHT 15 MOKa3BIBaeT MPOCTYIO CHUCTEMY OMpEJENICHUI Kiacca sl BO30YXICHUS HCKIIOUeHUH. S Mory
MePEXBATUTh OIIMOKK YTSHHUS WIN 3aITMCH TIOJ00HBIM 00pa3oMm:

try
file f("name", "rw");
buffer b;
b = firead() f.write( b );
H
catch( file::open_error &r)
{
/I @aiin ne cywecmeyem unu e Modicem Oblimb OMKPbIN.
H
catch( file::io_error &r)
{
/I Kakas-mo u3 neucnpasumvix omubox 6600a/6616004.
H

Ecmu mens BOJIHYCT JIMIIb TO, 4YTO HOPOU3OLLIA omrbKa OIPCACIICHHOTO BHJA, U HE BOJHYCT, KaKOro
KOHKPETHO, TO 4 MOTYy CACJIaTh TaK:

"o ompememmn sTo must 32-paspsmHoro xommwisitopa Visual C++ Microsoft; Ipyrie KOMITHISTOPSI

TITOKa3bIBAOT UJIK CPABHUMBIC PE3YJIbTAThI, HJIN XYIIIHC.



file f;

try
{
buffer b;
b = firead()
f.write( b );
}catch( file::error &r)
{
...
H

JIuctunr 15. Kinacchel HCKITIOUEHUNT

1 class file

2 4

3 public:

4 class error {};

5 class open_error : public error {};
6 class io_error : public error {};

7

8 ...

9 3

Ortor Kox paboTaer, moTomy uyTo 0oOBekT file:iread error sBisercs oOwvexToMm THma file::error (tak Kak
OTHOCHUTCSl K TIPOM3BOJHOMY Kiaccy). Bbl Bcerma Moskere IHepexBaTHUTh OOBEKT MPOM3BOAHOIO Kiacca,
UCTIONB3YSl CCBUIKY WITH yKa3aTelb 0a30BOro Kiacca.

SI Mor OBI TaKKe IPEAJIOKUTH ,prFOﬁ KJacc, PICHOJIL3y}OHII/Iﬁ TOT K€ CaMbIii MEXaHHU3M:

class long_double

{
public:
class error {};
class didvide by _zero : public error {};
...
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Tak Kak KJIacChl error sBISIOTCS BJIOKCHHBIMH ONpPEICICHUSIMH, TO MMCHAMH HA CaMOM JIeje SIBISIOTCS
file::error u long_double::error, moaToMy 371€Ch HET KOH(INKTa UMEH.

Jist ympoleHusi COIPOBOXKICHUSI sI BCEra KCIOJB3YI0 €ITOr B KadyecTBE CBOEro 0a30BOro Kiacca Juis
uckIioueHui. (51 He MOr MCMONb30BaTh MPOW3BOJHBIN KIJIACC, Ma)Ke €CIH 37eCh ObLT Obl BO3MOXEH BCETO
onuH Bux ommOkn). Takum oOpaszom, s 3HAIO, YTO MMes BO3OYKIAIOIIMI MCKIIOYEHHE Kiacc some_class,
MOYHO MEePEXBaTUTh ATO UCKITIOUEHHE TIPH TIOMOIIIH:

catch(some_class::error &r)

Oty ommOKy MCKaTh He TpuaeTcs. Eciu nmpuMeHseTcsl HacueIoOBaHUE, TO S HCIONb3yIo 0a30BBIH Kacc error
TaKuM 00pa3oMm:

class employee

{

public:
class error {};
class database access_error : public error {};
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class peon : public employee




class error : public employee::error {};
class aagh : public error {};

¥

OtuM crnocoboM HCKIodeHHe aagh MokeT OBITh TEepexBadeHO Kak peon::aagh, peon::error WM
employee::error.

Her cmbIciia co3gaBaTh Kilace Ti00anbHOTO YPOBHS €ITOT, OT KOTOPOTO HACIEIYIOTCS BCE JIOKAIBHBIEC KIacChl
error, MOTOMY YTO JUIs 00pabOTKHM 3TOM CUTYyalluy BB MOKETE MCIIOJIb30BaTh 00paboTumk catch(...).

161. Bo36yxaeHne UCKNOYEHUN U3 KOHCTPYKTOpa HEHaaeXXHo.

Sl Ha4yHy STOT pas3lmell € 3aMeyaHdsi O TOM, YTO KOMIIHJSITOPBI, KOTOPBIE COOTBETCTBYIOT pPabovYnM
nokymeHnTam komuteta ISO/ANSI mo C++, He UMEIOT OOJIBIIEH YaCTH U3 PACCMATPUBAEMBIX 37IECh TIPOOIIEM.
Tem He MeHee, MHOTHE KOMIHIJIATOPHI (OJTUH U3 KOTOPBIX KOMITIIATOP Microsoft) IM HE COOTBETCTBYIOT.

OmmOKH B KOHCTPYKTOPAX SBISIOTCS AeHCTBUTENBLHOU mpodnemoiit C++. Tak kak OHH HE BBI3BIBAIOTCS SIBHO,
TO W HE MOTYT BO3BPATHTh KOJbI OIIMOOK OOBIYHBIM MyTEeM. 3aJaHue A KOHCTPYHPYEMOTO OOBEKTa
"HeBepHOro" 3HAUCHHS B JYYIIEM CIIydae IPOMO3JIKO W HHOT/AAa HEBO3MOXKHO. B030yXkIeHHE HCKIFOUYCHUS
MOJKET OBITh 31IECh PEHICHUEM, HO IIPU 3TOM HYKHO YYECTh MHOXKECTBO BOTIPOCOB. PaccMoTpuM cieayrormii
KOJI:

class ¢
{
class error {};
int *pi;
public:
c() { throw error(); }
...
}5
void f( void )
{
try
{
¢ *cp = new c; /I cp He unuyuanuzupyemcs, eciu He 8blNONHAEMCS
/... /I Koncmpykmop,
delete cp; I/l sma cmpoxa 6 n110boM ciyuae He bINOTHUMCAL.
H
catch( c::error &err )
{
printf ("Cooii koHCTpyKTOpa\n");
delete cp; /! Hegpexm: cp codepocum menepsb mycop
H
§

IIpoGema coCTOUT B TOM, YTO IaMATH, BRIACIICHHAS ONEPAaTOPOM New, HUKOT/Ia He ocBoOOXxaaeTcsa. To ecTp,
KOMIIWJISITOP CHAYaja BBIACISCT MaMsTh, 3aTEM BEI3BIBACT KOHCTPYKTOP, KOTOPBIH BO30YKIaeT OOBEKT €rror.
3areM yImpaBlicHHE IepenacTcs MPsAMO M3 KOHCTpyKTopa B catch-Omok. Koa, koTopsIM Bo3Bpamaemoe
3HaYEHHE Oleparopa New MPUCBAUBAETCS Cp, HUKOTJA HE BBINOJHAETCS - VIPaBICHHE MPOCTO
mepeckakuBaeT 4depe3 Hero. CIenoBaTeNbHO, OTCYTCTBYET BO3MOYKHOCTH OCBOOOXKIICHHS IMaMSTH, MOTOMY
YTO y Bac HET COOTBETCTBYIOIIETO ykasatens. UreHne MHOU paboumx mokymeHtoB komutera ISO/ANSI no
C++ mokasajio, 94TO TaKoe MOBEJCHHUE HEKOPPEKTHO - MaMsTh JIOJDKHA OCBOOOXKIATHCS HESBHO. TeM He
MeHee, MHOTHE KOMITHIIATOPHI ICTal0T 3TO HENPAaBUIIBHO.

BoT mpocToii cmoco® HCHpaBUTh ATy CIOXKHYIO CHUTYaIMiO (S MOMECTHI Teso (YHKIHHM B ONpe/eieHHe
KJ1acca JIMIIb JUI TOTO, YTOOBI CACNaTh MPUMEP ITOKOPOUE):



class ¢

{
int *pi;
public:
c() { /*...*/ throw this; }
13
void f( void )
{
try
{
¢ *cp =NULL;
Cp =new c;
ca_c_object();
§
catch( ¢ *points_at unconstructed object )
{
if( lcp ) /I ecau KOHCMPYKMOp, 6bI36aAHHLIL NOCpPedcmeom 'new’, ne
6bINOJIHAEMCA
delete points_at unconstructed object;
}
H

Curyanus YCJIOXHSETCS, KOTJa HEKOTOpbhle OOBEKTHI Pa3MEMIAIOTCS MPH TIOMOIIM New, a Jpyrue - U3
JMMHAMHUYECKON TaMsTH. BBl TOJDKHBI CACNaTh YTO-TO MOX0Kee Ha CIICAYIONIee, YTOOBI TOHATh, B YEM JIEJIO:

void f( void )
{
¢ *¢p = NULL; // cp ooaoicer 6vimv 00ws61eH chapydicu try-610xa, nOmomy umo
/I try-6n0K 0bpazyem obracme 0elicmeust, LOIMOMY CP He MOICem
/I 6vimeb docmynuwim 6 catch-610ke 6y0yuu 0bvssIEH 6 try-010Ke.

try
{ .
ca_c_object;
Cp = new c;
H
catch( ¢ *points_at _unconstructed object )
{
if( !cp ) // ecau koncmpyxmop, evizgannviii nocpedcmeom new', ne 8bINOIHAECMCA
delete points_at_unconstructed object;
H

Bbl He Moxere pemmTh 3Ty NpoOieMy BHYTPH KOHCTPYKTOPA, IOTOMY YTO JUIS KOHCTPYKTOpa HET
BO3MOKHOCTH y3HAaTh, IOJY4YEHA JIU MHULMAIU3UPYEMas UM NaMATh OT NEW, UM U3 CTEKa.

Bo Bcex npenplaynpx npruMepax IecTpyKTop Ajst COOHHBIX OOBEKTOB BBI3BIBACTCS, AaXKe €CIIH KOHCTPYKTOP
HE BBIMOJHWICS B Bo30ymwn nckimoderne. (OH BBI3BIBAETCS MM KOCBEHHO TIOCPEICTBOM oreparopa delete,
WM HESBHO ITIPH BbIXOJle 00beKTa M3 00JIACTH NEUCTBUS, JaXKe €CJIM OH MOKHUAAET ee M3-32 BO30YXKICHUS
WCKITIOYCHUSA).

Amnanoruuno, Be30B delete KOCBEHHO BBI3BIBACT JECTPYKTOP IUIA 3TOTO 0OBekTa. Sl ceifuac BepHYCh K 3TOU
curyanuu. [lepen BRIXOJOM U3 3TOTO JCCTPYKTOpPA HE3aBEPUICHHBIA KOHCTPYKTOP JOJDKEH MPUBECTH OOBEKT
B HCXOJHOE COCTOSHHE Iepe]] TeM, Kak CMOXET B0O30yauTh omuOKy. C yd4eToM MpeIIeCTBYIOIIETO
ompeneNieHus Kiacca ¢ CICOyIoUmmid Ko OymeT pa0oTaTth NMPH YCIOBHH, YTO OTCYTCTBYET OIIMOKAa IO
omeparopa new int[ 128] u new BBIITOTHEH YCHENTHO:



ce()

{
if( some_error() )
throw error(this); // J[E@EKT: pi neunuyuanuzuposan.
/...
pi = new int[128]; /I HE@EKT: pi neunuyuaiusuposan, eciu
/... /] onepamop new 6036ysicoaem uckuouenue.
if( some_other_error() )
{
delete [] pi; /I He 3ab6yobme coeramo 3mo.
throw error(this); // Omo 6036ysicoenue 6ezonacho.
H
}
cii~c()
{
delete pi;
§

3amoMHHUTE, 9TO Pi COAECPKHUT MyCOp M0 CBOEH WHHIIMANIM3AIMK orepaTopoM new. Ecin Bo3OyxkmaeTcs
WCKIIIOUCHHE JI0 BBI30Ba NEW HJIM CaM OIEpaTop new BO30yOWT HCKIIIOYEHHME, TO TOTrJa pi HUKOT/A He
nHAnuanmsupyercs. (BeposrHo, ono He Oyner comepxars NULL, a Oyaer npocTo HEMHUIMAIU3UPOBAHHO).
Korna BeI3bIBaeTcsl necTpykTop, To omneparopy delete mepemaercs 9To HeompeleleHHOE 3HaueHue. Pemmm
npoOJieMy, HHUIIMAIM3UPOBAB 3TOT yKa3aTellb 0e30MacHbBIM 3HAUEHHEM JI0 TOTO, KaK YTO-TO UCIIOPTUTCS:

c::c() : pi(NULL) // unuyuanuzupyemes na cayuai, eciu onepamop 'new' oacm coot

if( some_error() )
throw error(this); // Omo 6036ysicoenue menepv bezonacto.

/...
pi = new int[128]; /I Cooti onepamopa new menepsb be3onacen.
/...
if( some_other_error() )
delete [] pi; /I He 3a6y0bme 6b1c60600umes OUHAMUYECKYIO RAMAMb.
throw error(this); // 9mo 6036yscoenue 6esonacho.
H
§
cii~c()
{
if( pi)
delete pi;
}

Brr AOJUKHBI 3allOMHHUTB, 4YTO HYKHO OCB060}_'[I/ITI) YCIICHIHO BBIACJICHHYKO MaMsAThb, €CJIM HCKIIOUCHUC
BO36y)K,Ha€TCH TOCJIC OIICpally BbIACICHUS, TAK, KaK ObLIO CACJIaHO paHee.

VY Bac ecTh BO3MOXKHOCTh MOYHMCTHUTH MPEJIOKEHHBIH BbINIE KOJ TPH €ro MCIOJb30BAHUH C YUYETOM MOETO
COBETa M3 MPEJbIAYLICTO MPaBUiia O BO30YKICHUH UCKITIOUSHHST 00BEKTA eITor U CKPBITHS BCEX CI0KHOCTEH
B 3ToM oObekre. OIHAKO ONpeAeTeHHEe JTOr0 Kiacca IIONy4aeTcs 3HAYUTENBHO Oo0Jiee CIIOKHBIM.
Peanmuzanus B nmucturre 16 omupaercs Ha TOM (GakT, YTO AECTPYKTOP SBHO OOBSBIECHHOTO 0OBEKTA MOJDKEH
BBI3BIBATHCS TP BBIXOJAE W3 try-Ojoka, Tepen BBHIMOJIHEHHEM catch-Omoka. JlecTpykTop anst oOBekTa,
MOJIyYEHHOTO [IPU MOMOIIM new, He OyZeT BbI3BaH J0 TeX IOp, [0Ka MaMsTh He OyJeT mepeaHa oneparopy
delete, uto mpoucxoaut B coobmenun destroy(), mocmanHoM u3 omeparopa catch. CiemoBarensHo,
nepeMeHHas has been_destroyed Oymer o3HayaTh UCTHHY, €CIM OOBEKT TONYYCH HE IPHU MIOMOIIM NEW U
UCKITIOUCHHE BO30Y)KIEHO M3 KOHCTPYKTOPA, U JIOXKb - €CIIM OOBEKT MOJIy4eH ITOCPEICTBOM NEW, IIOTOMY 4TO
JIECTPYKTOP €IlI¢ HE BHI3BaH.



KoHeuHo, BBl MOXETe BIOJHE PE30HHO 3aMETUTh, YTO Y MEHS HET NMPUYUH MPOBEPSTH CONCPKUMOE O0OBEKTa,
KOTOPBII MO0 TCOPHUHU JOJKCH OBITh YHHUYTOXKEH. 3/IeCh yKe apyras mpobiema. HekoTopeie KOMIHIATOPH (B
ToM ynciie komnwaTop Visual C++ 2.2 Microsoft) BEI3BIBAIOT AECTPYKTOP IOCIE BBHITIOJHEHHS OIepaTopa
catch, maxe eciu 0OBEKTHI, ONIPENIEIICHHBIE B try-010Ke, HeAOCTymHbI u3 catch-6moka. CiieoBarenbHO, KO
13 mucTrHTra 16 He OyAeT paboTaTh C ATUMU KOMITHIIITOpaMH. BeposSTHO, JIydIITUM pelieHHEeM COCTOSIIO ObI B
HaNMCaHUK BapuaHTa operator new(), KOTOpbIii MOT Obl HAJICKHO YKa3bIBATh, MOJY4EHA MAMSTh U3 Ky4H, WU
U3 CTeKa.

JluctuHr 16. except.cpp - BO30YKJICHHE UCKIIOYCHUS U3 KOHCTPYKTOPA

1 classc

2 4

3 public:

4 class error

5 {

6 c *p; /I NULL npu ycneuinom 6blnOIHEHUYU KOHCIPYKIMOpa
7 public:

8 error( ¢ *p_this );

9 void destroy( void );

10 §;

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 35

25 //
26 c::error::error( ¢ *p_this)

27 :p(p_this)
28 {}

29 //
30 void c::error::destroy( void )

31

32 if( p && !p->been_destroyed() )
33 delete p;

34}
35 //
36 c::c() : has_been_destroyed( 0)
37 {

38 ...

39 throw error(this);

40 ...

41 }
42 //
43 c::~c()

44 {

45 ...

46 has_beeb destroyed = 1;
47 }
48 //
49 int c::been_destroyed( void )

50 {

51 return has been_destroyed,




52}
53 /1
54 void main( void )

55 ¢

56 try

57

58 ¢ *cp =new c;

59 ca_c_object;

60

61 delete cp;

62 }

63 catch( c::error &err )

64 {

65 err.destroy(); // decmpykmop 6vizvisaemcsi, moIbKo eciu 00vbeKm co30aH ONepamopom new
66 }

67 }




3akJII04YeHue

Tak-4ro BOT. MHO>XXECTBO MpaBHJI, KOTOPBIE S CUMTAIO MOJE3HBIMU U KOTOPBIE, HAJICIOCh, OYAyT MOJE3HBI U
Juia Bac. KoHeuHo, MHOTHE U3 IpEeACTaBIEHHbIX 3/1€Ch MPaBUI AUCKYyCCUOHHBL. [loxanyiicTa, s TOTOB ¢ BaMu
0 HHX TOCTIOpHUTh. HecoMHEHHO, 51 He cunTaro ce0sl KaKiMM-TO 3aKoHojaresieM B cTwiie C++ 1 caM HapyIaro
MHOTHE U3 3TUX MPaBUI MpPHU ClIy4yae, HO S UCKPEHHE BEpIO, UTO CIIEAOBAaHME 3TUM INIPAaBUIAM CAEIAET MEHS
Jy4IIUM IPOrPaMMHUCTOM, U HAJIEIOCh, YTO BBl UX TOXKE OLICHUTE.

51 3akonuy BompocoM. CKONBKO BpeMeHHM moTpeOyercst mporpammucty Ha C++ st TOro, 4toObl
3aMEHHUTh IEKTPUYECKYIO JTaMIouKy? OTBET - HUCKOJIBKO, a BBI, KAYKETCS, BCE €I1€ MBICIUTE MPOLEIYPHO.
[TpaBUIBHO CHPOSKTHPOBAHHBIM Kiacc 3JIeKTpHYecKasi JiaMIla JOJDKEH HAcleloBaTh METOX 3aMEHbBI OT
6azoBoro kmacca Jamma. [Ipocto cozmaiiTe OOBEKT MPOM3BOJHOIO KJIacca M IMOUIINTE €My COOOIICHHUE
3aMEHMTh_celsl.



00 aBTOpE

Anen T'omy0 - mporpaMMECT, KOHCYJIBTAaHT M IpernoaBaTelb, crenuanmmupyromuiics Ha C++, 00BbeKTHO-
OPUCHTUPOBAHHOM IIPOCKTUPOBAHMU U OICPAIMOHHBIX cucTeMax Microsoft. OH IPOBOAUT CEMHHAPHI 1O
MPUTTIAIICHUIO YaCTHHIX (upM moBcroxy Ha Teppuropun CIIA u npemonaet B ¢pumuanax Kanudopuuiickoro
YHUBEpPCUTETa, pacmojiokeHHbIXx B bepxim um Canra-Kpy3. OH Tarkke paboTaeT MNpOrpaMMHUCTOM |
KOHCYJITAHTOM TI0 00BEKTHO-OPHEHTHPOBAHHOMY HPOEKTHPOBaHMIO, Mcrons3ys C u C++ B oneparmoHHbIX
cpenax Micrisoft Windows, Windows 95, Windows NT u UNIX.

M-p Tony6 peryssipHO MUIIET YIS Pa3IMdHBIX KOMITBIOTEPHBIX JKYPHAIOB, BKIodas "Microsoft Systems
Journal", "Windows Tech Journal' wm wm3penxa "BYTE". Ero momynspuas kononka "Cynmydok c¢ C",
nmybonmukoBaBmasics B “Dr.Dobb's Journal” ¢ 1983 mo 1987 rozmpl, ctama s MHOTHX JIOACH IMEPBBIM
BBesieHneM B C. B uucno ero kuur Bxomst "Compiler Design in C", "C+C++"u "The C Companion". M-p
Ioy0 counHseT My3bIKY U IMEET JIMIICH3UIO YaCTHOTO MUJIOTA.

Br1 MmoxxeTe cBsizaThesi ¢ HUM uepes Internet o aapecy allen@holub.com iy yepes ero ¢pupmy Software
Engineering Consultants, P.O.Box 5679, Berkeley, CA 94705 (tenedon u daxc: (510)540-7954).



	Введение
	Глава 1. Процесс проектирования
	Глава 2. Общие проблемы разработки программ
	Глава 3. Форматирование и документация
	Глава 4. Имена и идентификаторы
	Глава 5. Правила обычного программирования
	Глава 6. Препроцессор
	Глава 7. Правила , относящиеся к языку С
	Глава 8. Правила программирования на С ++
	Глава 8.(A). Вопросы проектирования и реализации
	Глава 8.(B). Проблемы сцепления
	Глава 8.(C). Ссылки
	Глава 8.(D). Конструкторы , деструкторы и operator=( )
	Глава 8.(E). Виртуальные функции
	Глава 8.(F). Перегрузка операций
	Глава 8.(G). Управление памятью
	Глава 8.(I). Исключения
	Заключение

