JIb30BaHME AAHHOTO (hailna O3HaYaeT Balle CO-
ex.ctp.) Tekcr B maH-
HOM (paiiie IOJHOCTBIO COOTBETCTBYET I€YATHOH BEePCHH KHUI'H.
DJIeKTPOHHBIE BEPCHH 3TOH M JPYTUX KHUT aBTOPa BBl MOXKETe
[IOJIy YU Th Ha caiiTe http://wuw.stolyarov.info

JIro6oe u
rJachue ¢ yCJIOBHSAMH JIMLEH3UH (CM.




IIYBJINYHAA JINITEH3WU 1

Meronuaeckoe nocobue Annpes Buxroposuua Cromsposa «OdopMienne IporpaMMHOTO KOAAY,
onybaukoBanuoe B uzgareabctee MAKC Ilpecc B 2012 roay, nassiBaemoe gasiee «IIpousseeHuem»,
3AIMUINEHO AefiCTBYIOIMM aBTOPCKO-IIPABOBBIM 3aKOHOAATebCTBOM. Bee npasa na Ilpoussenenue,
IpeyCMOTPEHHBIE AefICTBYIONUM 3aKOHONATEIbCTBOM, KAK HMYIIIECTBEHHbIE, TAK U HEUMYIIECTBEH-
Hble, IPUHAAJIEIKAT €T0 aBTOPY.

Hacrosimast JIuieH3usi yCTaHABIUBAET CIIOCOOBI MCIOJIB30BAHMS 3JEKTPOHHONW Bepcuu [Ipousse-
JIeHus, IPaBO Ha KOTOPbIE TIPEJIOCTABIEHO aBTOPOM K IIpaBoobiiaiaTeieM HEOTDAHUYEHHOMY KPYTyY
JIUI, TIPU YCJOBUU 0E30rOBOPOYHOTO MPWHSTHS ITUMH JIMIAMM BCEX yCJAOBUM nanuo#l Jluieunsuw.
JIroboe ncnonb3zoBanue [Iponssenenus, He COOTBETCTBYIOIIEE YCJIOBUAM JaHHOM JIulleHIIuM, a paBHO
¥ UCIIOJABb30BaHHE HpOI/I3Be,ZLeHI/IH JIUaMu, He COIJIaCHBIMU C YCJIOBUAMHA JII/IU;BH:&I/H/I, BO3MO2KHO TOJIb-
KO IIDU HAJIMYUU NIHCHMEHHOIO pa3pellleHus aBTOpa K IpaBoobJajiaTess, a IPHU OTCYTCTBUU TAKOI'O
Pa3pelIeHus ABJIAeTCA IPOTUBO3AKOHHBIM U IIPEC/ICAYeTCsa B PAMKaX I'PDaXKIaHCKOrO, aIMAHHACTPA-
TUBHOTO U YyTOJIOBHOT'O IIPaBa.

ABTOp U NPaBOO6IAIATETH HACTOSINUM pPa3pelnaeT CJIeIyIONNe BUIbl UCIIOTb30BAHUS JTAHHOTO
daiina, gBJISIONErocs JEKTPOHHBIM IpecTaBieHneM [IpousBenenus, 6e3 yBeIOMJIEHUS TPABO0O-
JanaTess U 6e3 BBIILJIATH ABTOPCKOTO BO3HATPAXKIEHUSI:

1. Bocupoussenenue IIpoussefenus (IMOJHOCTHIO WM YaCTUYHO) HA Bymare IyTéM pacredarT-
KH C IIOMOIIBIO IIPUHTEPA B OJHOM DKIEMILISIPE IJisi YIOBJIETBOPEHUS JIMYHBIX OBITOBBIX WUJIN
y4ebHBIX NOTpebHOCTEl, 6e3 mpaBa Iepesladul BOCIIPOU3BEJEHHOIO SK3EeMILISIPA JAPYTHM JIU-
maMm;

2. Komnuposanue u pacupocrpanenue JaHHOro (aifia B 9JIeKTPOHHOM BH/E, B TOM YHCJIE IIyTEM
3anucu Ha (HPUIUIECKUE HOCUTENH U Iy TEM MePEeIatu 10 KOMIBIOTEPHBIM CETSIM, C COOJIIOLeHN-
eM ciaexyomux ycaosuii: (1) Bce BocnpousBea8HHbIE U llepeaaBaeMble JIIOObIM JIunam
9K3eMIIAPHI (hailjia SIBASIIOTCS TOYHBIMM KONMSIMM McxonaHoro daiina B dpopmare
PDF, npu KonmpoBaHHH He IPOHU3BOIUTCS HHUKAKHUX H3bATHH, COKpaIleHUH, IOIOJHEHHUM,
MCKAXKEHUH u JI0OLIX ADYTUX H3MEHEHWH, BKJIIOUAs U u3MeHeHne (hpOPMATa IPEACTABIICHUS
daiina; (2) pacnpocrpaHeHue u nepejada KONUH APYruM JHLAM NPOU3BOLUTCH
MCKJIIOYUTEJIbHO 6ecnaamto, ToO ecTbh IIPHU IlepeJade He B3UMaeTcsl HUKaKoe BO3-
Harpak/ieHue HU B Kakoil popMe, B TOM uucie B popMe mpocMoTpa PeKaamsbl, B (popme
IJIATH 32 HOCHUTEJb WM 33 CaM AaKT KONUPOBAHWA M IepejadH, Jaxke eCciad TaKad IIJIaTa
OKA3BEIBAETCS 3HAYUTEIBHO MEHbINe (DAKTHIECKON CTOMMOCTH HJIH Ce6eCTOMMOCTH HOCHTEJIH,
aKTa KOIHMPOBAHHUA U T.II.

JIto6ble apyrue crocobbl pacIpOCTPpaHeHusA JAHHOTO daiia Ipu OTCYTCTBUH IUCHbMEHHOTO pa3pe-
LIEHWS aBTOPA 3allpelleHbl. B 4acTHOCTH, 3alpellaeTcs: BHECEHHEe KAKUX-In00 U3MEeHEeHUu# B JaH-
HBIM dail, co3JaHue U pacIpoCTpaHeHNe HCKAXKEHHBIX 3K3eMIUISIPOB, B TOM YHCJE SK3eMILISIPOB,
COMEPXKAIMNX KAKYIO-TUOO YaCTh TPOM3BENECHUS; PACIPOCTpaHeHne TaHHOTO daiina B Cetn MuTeEp-
HeT uepe3 BeO-CcaifThl, OKA3BIBAIOINNE IIJIATHLIE YCJIYIH, depe3 CafThl KOMMEDUYECKHX KOMIIAHWH, a
TaKKe depe3 caiiTbl, coAepKalljie peKJamy JI0oro poaa; npojaka U obMeH (GU3TIECKUX
HOCUTeJeH, COMepKaIINX TaHHbIN (ailyr, Jarke eciay BO3HATPAXKIEHUE 3HAYUTEIbHO MEHbINe cebe-
CTOMMOCTHY HOCHUTEJIST; BKJIOYEHUE JAHHOrO (haiiaa B COCTAB KaAKUX-JIN00 MHOOPMAITUOHHBIX U WHBIX
IPOAYKTOB; PACIPOCTPAHEHKE JAHHOTO (Daiiia B COCTaBe KAKOH-I100 MIATHON yCIyrd WId B AOIOJI-
HeHue K Takoit ycayre. C qpyroii cTOpoHbl, paspemaercs gapenue (GeciiaTHas nepegada) HOCH-
TeJel, CogepKaIUX JAHHbBIH (haiis, 3anuch JaHHOTrO (pailna Ha HOCUTEJIH, IPUHAIJIEKAAE APYyTUM
IOJIB30BATEJISIM, PACIPOCTPAHEHNE NAHHOTO (aitna depe3 Oecrarable (Hpaitso0O6MeHHbIE CETH U T. I
CChLIKM Ha 9K3eMILISIp (haiiaa, pacloJoXKeHHBIH Ha OMQUITHAIBLHOM caliTe aBTOpa, paspernensl 6e3
OrpaHUYEHUH.

A.B. Croaapos sanpeuwaem Poccuiickomy aBTOpCKOMY 0OBIecTBY M JIIOOBbIM gPYyTrUM
OpraHu3aIusiM MPOU3BOAUTH JIOGOTO Po/ia JINIEH3UPOBaHNUeE JIIOBbIX €ro Mpon3BeIeHU N
M OCYLHECTBJIATh B MHTEpecax aBTopa KaKyIo Obl TO HM OblJIO MHYIO CBA3AaHHYIO C aB-
TOPCKUMU MpaBaMU AeATeJIbHOCTb 6e3 ero NucbMeHHOTO pas3pelleHus .
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ITpeauciaoBue

Hauunatorue nporpaMMucTbl 0OOBIIHO MOJIATAIOT, 9TO TEKCT POrPAMMBbI
peJHA3HAYEH JJ1sT KOMIIBIOTEPA; OMBITHBIE MPOTPAMMUCTHI TOYHO 3HAIOT, 9TO
510 HeBepHO. COBCEM HECJIOXKHO HAMUCATH TPOTPAMMY TaK, 9TOOBI €€ «I0-
HsJT» KOMITHJISITOD WJIM UHTEPIPETATOP, ¥ IIPU STOM MOXKHO COBEPIIEHHO HE
33/lyMBIBATHCS O TOM, Y/IA9HO JId BBIOPAHBI UMEHA MEPEMEHHBIX U TIOJMNPO-
rpaMM, TPABUJIBHO JIM TPOrpamMMa pa3dWTa Ha CTPOKH, CAyKAT JIU CBOEi
LEJM CTPYKTYPHBIE OTCTYIIbI, — MOYKHO MUCATH TEKCT KAK MONAJI0, KOMIIUJIs-
Topy Oosee-Menee BcE paBao. Ho Takoil OAX0 TOAUTCS JIUITH B CIIY49ae, eCJIn
MpOrpaMMa, KOTOPYIO BBI IHUINIETE, BO-TIEPBBIX, HACTOJIBKO KOPOTKA, UTO BBI
€8 3aKOHYUTE B OJIMH IIPUEM, M, BO-BTOPBIX, HACTOJbKO DECIOJIE3HA, YTO Bbl
HE TOJIbKO HE CTaHeTe €€ HUKOMY TIePEChLIATH U JIaXKe TOKA3bIBATH, HO U CAMU
HUKOTJA B KW3HU K Hell He BepHETech. OIHAKO TaKWe MPOrPAMMBI OOBITHO
HE CTOAT TOro, 9T00bI BOOOIIE ObITh HAIIMCAHHBIMU.

Ecnu ke mporpamma, KOTOPYIO Bbl BOSHAMEDPUIIUCH CO3/IATh, TPETEHyeT
HA TO, 9TOObI OBITH KOMY-TO (XOTs Obl JazKe BaM CAMUM ) MOJIE3HOMN, WU JIAKe
HE IIPETEH/IyeT, HO Bbl COOMPAETECH ITyTEM €€ HAIMCAHUST YEeMY-TO HAYIUThCS
WX 9TO-TO MOMPOOOBATH, TO B MOJABJIAIONEM OOJBIIMHCTBE CIyYaeB MPO-
rpamma Oyzmer, ¢ OIHOI CTOPOHBI, JOCTATOYHO CJIOKHA, YTOOBI HAMKMCATH €8
B OJIVH TPUEM He MOJIYyYUJIOCh, U, C APYTONl CTOPOHBI, TOCTATOUHO JIHOOOIIHIT-
Ha, 9TOOBI y BAC TO32KE BOZHUKJIO YKEJAHUE BHOBb OTKPBITh W MPOYUTATH €8
tekcT. Tak wim mHAYE, OKA3BIBAETCA UPE3BBIYANHO OOWIHO TPATUTDH BPEMS
Ha, TO, YTOOBI pazobpamuvca 6 cobcmeennom kode. He cremyer mepeorneHnBaTh
CBOU BO3MOXKHOCTH TI0 3aIIOMUHAHUIO BHYTPEHHErO yCTPOMCTBA HAUCAHHBIX
MIPOTPaMM; PEeaJIbHOCTh TAKOBA, YTO YAEPXKATH B FOJIOBE MOIPOOHOCTH PeaJIu-
3aIun Jaxke HeOOJBINoNH mporpaMMbl, 3annMaiommeir 100-200 cTpoK, OKa3bI-
BaeTCs YeJIOBEKY He 1oj, cuiny. HTepecHo, 94To 9TOT MPUHIUI CpabaThiBaeT
HE TOJIBKO MPY BO3BPAIIEHUU K KOIA-TO paHEe HAIMCAHHOW MpOrpaMMe, HO
U HEMOCPEJICTBEHHO B MPOIIECCE e€ HAMCAHUSA — HeT HU4Yero mporie (1 obu-
Hee), yeM 6Ge3HaJEKHO 3alyTarbCs B COOCTBEHHOM KOJE, HE YCIIEB TOJIKOM
HAYEr0 HAMKUCATD.

Jles10 pe3Ko OCIOKHSAETCs, KAK TOJHKO MPOYUTATH MPOTPAMMY TTPUXOIUT-
cs KOMY-TO KpoMme e€ aBTopa. Pa3buparbcs B 4yzKoil mporpaMme — 3aHITHE
CJIOXKHOE caMo 1o cebe, TaxKe eciu mporpamma 0hOpMIEHA HIEATHHO ¢ TOUYKH
3peHus MOHATHOCTH; €CJIN XK€ €€ aBTOP He CJIUIITKOM YTPYKIaJ ceds rpaMoT-
HBIM OQOPMJIEHHEM, TO IONBITKA MMOHATH YTO-TO B TAKOW MpOrpaMme mpe-
Bpalaercs B cyiwii aja. Tak wim nHade, CIeIyeT ¢ CaMOro Hadaa OCO3HATH
OJIVMH OYeHb TMPOCTOH (PAKT: TEKCT mMpOrpaMMbl IIpPeJHA3HAYEH MpeX/Ie
BCEro [JJisi MPOYTEHUS YeJI0BEKOM, U JIUIIb BO BTOPYIO o4Yepenab —
JJI 06paboTKM KoMIObIoTepoM. [IpakTuieckn Bce CyIMECTBYIONMIHE SI3bIKN
MPOTPAMMUPOBAHUS TPEIOCTABIAIOT ABTOPY MCXOIHOTO TEKCTA OMPEIe/EH-
HyT0 cBOOOMy 110 9actu 0pOPMIEHUs KO/IA, U 9Ta CBODOIA JOCTATOYHA, ITOOBI
CZIETIATh CAMYIO CJIOXKHYIO TIPOTPAMMY TOHATHON ¢ MEPBOTO B3MJISIA JTIOOOMY
MTPOTPAMMUCTY, 3HAKOMOMY C HCIIOJIb3YEMBIM sI3BIKOM, HO JOCTATOYHA OHA, W
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JUIST TOTO, 9TOOBI CAEIaTh OYEHb MPOCTYIO MPOTPAMMY HEMOHSTHOW €€ cob-
CTBEHHOMY aBTODY. MexK 1y IpOYrM, HPOBOAATCS JAXKE MEXK Ly HAPOIHBIE CO-
PEBHOBAHNSA, KTO HAIIUIIET HeIOHATHee! .

fcHo, 9TO B OOJIBIIMHCTBE CJIYyYaeB Ie/Ihb, MTPEC/eayeMas MPOrPaMMUCTA-
MU, [PAMO IIPOTUBOMOJIOKHA. B camoMm jiesie; MOXKHO B psijie CIy4aeB He
3a00TUTHCS O APYIUX YUTATENAX BAIlero KoJa, HO YK ce0a-To, JTI0OUMOro,
obmkarh He crouT. Kak y»e roBOPWJIOCH BBIIIE, €CJIU HE YAETATH TOJKHO-
ro BHUMaHWS O(MOPMIIEHUIO, JIETKO 3AMyTATHCS B COOCTBEHHOW MPOrpaMme,
HE YCIIEB €I¢ HUYero ¢JejaTh; J00aBUM K 3TOMY, YTO TPOrPAMMHUPOBAHAE —
3aHATHE YPE3BBIYAWHO yTOMUTEIbHOE, TPEOYIOIIee MpPenebHOrO HAIPSAKe-
HUST UHTEJIJIEKTYATBHBIX BO3MOXKHOCTEH, TaK UTO MBI HE MOXKeM cebe MO3BO-
JINTh PEHEOPEIKEHNE NMEIOIITIMUCS CIOCOOAMY CHUKEHUS HANPY3KHU HA MO3T;
KaK MMOKA3bIBAET MHOTOJIETHHI OMBIT MPOTPAMMUCTOB BCETO MUPA, 'PAMOTHOE
oopMIIeHIE TTPOTPAMMBI MOYKET CHU3UTH YTOMJISIEMOCTH JIayKe HE B PA3BI, &
Ha nopadox. Umes 1ei0 ¢ Ka4eCTBEHHO O(GOPMJIIEHHBIM KOIOM, BbI MOXKETe
npopaborars moapsia 10-12 gacoB, He yTpaTuB CIOCOOHOCTH K KOHCTPYK-
TUBHOM JIeATeILHOCTH, TOTIA KaK MPHU paboTe ¢ KOIOM, HAMMCAHHBIM «KAK
[OMAJIO», BBl y2Ke 4depe3 KaKuX-HUOY/b COPOK MUHYT HJIA 9aC MOYyBCTBYe-
Te, YTO BAIU MO3CHU, KAK YaCTO TOBOPST, «BCKUMIEJIN» U PADOTATH JAJIbIIE
OTKA3BIBAIOTCS.

Xorenoch ObI OTMETUTD elmié onnH BaxkHekmmit npuaiun. OdopmMiaeHue
IpOrpaMMbl JIOJI>)KHO OBbITh IIPaBUJIBHBIM C CaMoOro Havaja €€ Ha-
nucauus. K coxkaieHnio, aBTopy mocoOusi pPeryyisipHO MPUXOIUTCS BUIETH
CTYJIEHTOB, KOTOPBIE PACCTAHOBKY CTPYKTYPHBIX OTCTYIIOB <«OCTABJISIOT HA
MOTOM», KaK HEYTO HE CTOJIb BAaXKHOE: MyCTh CHAYANA MpOrpaMma 3apabo-
TaeT, & MOTOM YK 3aiiMEéMCs €€ «yKpamareabcTBOM». CI0KHO MPEeICTABUTD
cebe IpYTyIo CTOJIb 2Ke BONMIONLY0 miynocTb. «IloroMs», TO ecTh KoOrma mpo-
rpaMMa ykKe HAIUCaHa, OTCTYIIbI, BOODIIE TOBOPSI, He HYMCHbL, OHH UTPAIOT
CBOIO POJIb HE TOTJa, KOTJA MPOrpaMMa TOTOBA W OCTAJIOCH JIUINh COATH €€
[PEOIABATEIIIO, & KAK PAa3 TOr/1a, KO/ IPOrpaMMa elé He HAIIMCAHA: OTCTY-
b TO3BOJISAIOT BUAETH ODIIYI0 CTPYKTYPY KO/, SKOHOMSI HHTELIEKTYATbHBIE
CUJIBI Jj1s 00Jiee BaXXKHBIX BeINeil, 9eM 3allOMWHAHUE U yIEPKAHUE B TOJIOBE
CTPYKTYPbI POrPAMMBL ¥ €€ OCHOBHBIX PEIEPHBIX TOYEK, W ITO HE I'OBOPS
y2K€ 0 TOM, YTO MPU IPAMOTHOI PACCTAHOBKE OTCTYIIOB FOPa3/0 TPY/IHEe CTa-
HOBUTCS CEJIATh OMMUOKY, 3a0bIB TIe-TO OTKPHIBAIONILYIO WJIN 3aKPBIBAIOIILY IO
ck00Ky. IlomHHuTE, 9TO EPBBIM YUTATEEM Balllel IIPOrpaMMbI OyIeTe BbI Ca-
MH, & TPYIHOCTEI TIpn €€ Hamucannu OyaeT 60see 4eM J0CTaTOIHO U 6€3 TOro,
9TOOBI 3aCTABIATH CAMOTO Ce0sT pa3dMpPaThCs B CBOEM JKe KOJe.

'Haun6osnee m3BecTHOEe M3 Takux copepHoBamuii — Obfuscated C Code Contest; Bor
IpuMep IpOrpamMmsbl, HobeausIrell B onnoil u3 HoMmunaruit B 2011 rogy:

main(_,1)char**1;{6*putchar(--_%207_+_/21&56>_7strchr(1[1],

_~"ptfulrxf~c{wk~zyHHOJ]QULGQ[Z"[_/2])7111:46:32:10) " _&&main(2+_,1);}
(ucxopmo  sTa  mporpamma ObLIa  HANMCAHA B OQHY  CTPOYKY). J3amHTEpe-
COBaHHBIH YUTATETH HalAET onMcaHue 3TOM TPOTPaMMBI HA CTpaHUIe
http://www.ioccc.org/2011/konno/hint . html
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I'maBa 1

OO61iue npaBujia u
ITPUTHITATIBI

1.1. CpeacrBa u nean

CkazaHHOE B IIPEIUCIOBHM MOYKHO CBECTH K CJIEAYIOIIUM ABYM HPUHIIM-
ImaM, KOTOpbIe HUKOIA HE ClemyeT 3a0bIBaTh B IPOIECCE HAMUCAHUS IIPO-
IPAMMHOTO KOJIA.

1. IIporpamMma B IepBYyIOo odepenb IpeJHa3HAYeHa JJIA MPOYUTe-
HUS YeJ0BEKOM, W JHIIb BO BTOPYI — JJiss 00OpaboOTKU KOM-
OBIOTEPOM.

2. ObGecrieyeHnne npaBUJIBHOrO opopMIIeHUusS — 33a/[aYa mepBooYe-
penHasi; Koj, opOpPMJEHHBIH 6e3rpaMOTHO, MOXXHO CYUTATD
HeHaNMMCaHHBIM, JaXke €CJI1 OH YCHEeIIHO IIPOXOJUT TPaHCJId-
IO M, OBITH MOXKeT, KaK-TO paboTaer.

3agepiiras Ha YTOM PA3TOBOP O 8AAHCHOCTU IPAMOTHOIO ODOPMIIEHHST KO-
JIa, MBI HepPeiIEM K 00CY 2K IEHUIO TOrO, KaKUM 2HCe NOJZKHO ObITh 9TO 0hopM-
slenne. BBOMHYIO r1aBy MBI MOCBATHM (DOPMYJIUPOBKE W PA3bLICHEHUIO YHU-
BEpCaJIbHBIX MMPABUJI, KOTOPBIE HE 3ABUCAT OT MPUMEHSEMOr0O S3bIKA IPOTPaM-
MHUPOBaHWSA, a B TMOCAELYIOMNX TJIABAX CAETAeM Psif YTOYHEHUH, HeOOXOIu-
MBIX /11 KOHKPETHDBIX SI3BIKOB.

CunTakcuc OOMBIMHCTBA SI3IKOB TTPOrPAMMHUPOBAHUST JOCTATOYHO THOOK;
MBI MOKEM Pa30pPBaTh CTPOKY B JIOOOM MECTE, TJIe IO CMbICIIY TOJIOYKEHO CTa-
BUTDH 1TPOOEJI, MBI MOYXKEM BMECTO OJIHOTO IIPO0EJIa MOCTABUTH UX JECITh WJIH
CTO, MBI MOYXKEeM B JIIOOOM MeCTe KO/Ia BCTABUTDH IIYCTYIO CTPOKY; MbI MOYXKEM
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HAIMKUCATh MHOTO KOMMEHTAPHUEB, MOXKEM HAIMCATh UX HEMHOT'O, MOYKEM BO-
o0IIle HE CHHUCXOAWTDH 0 KOMMEHTHUPOBaHUs. J[OBOJIBHO IMIMPOKH HAIU BO3-
MOXKHOCTH TIPU BBIOOPE MIeHTH(DUKATOPOB — HMEH I MEPEMEHHBIX, MO/I-
IporpaMM, MakKpOCOB U JPYIruX CYyIIHOCTEl; TaK, B OJHON U TO 2Ke CUTyaluu
pa3HbIe MPOrPAMMUCTBI MOTJIN ObI MPUMEHUTH OJHO W3 CJIEIYIOIINX WMEH:
line_counter, LineCounter, linecounter, lines, LINES, lcnt, i_lncnt,
WM JazKe mMpocTo c. Bmpodem, HaxomdaTcd W TakKWe MPOTPAMMUCTBI, KOTO-
pble B TOil ke cuTyanuu 0O30BYT CBOIO MEPEMEHHYIO cccc, X273 HIN BOBCE
abrakadabra (aBTOp JIMYHO BHJIEJ [IEPEMEHHYIO C TAKMM UMEHEM B KA4eCTBe
cuéT4mKa CIPOK, TAK YTO TO, yBbl, HE IIPEYBEJIUYEHHE).

CB0001a, KaK BOIMUTCS, OKA3BIBAETCS KJIACCHIECKON MAJIKON O JIBYX KOH-
nax. Ecim pa3HbIM JIIOASIM JaTh COBEPITEHHO OJMHAKOBBIE MMHCTOJIETHI, OJIIH
BOCIIOJIB3YETCS OPY2KUEM it CAMOOOOPOHBI, IPYTOil — 7Isi CTPEJIHOBI TI0 TTHB-
HBIM OyTHLIKAM WJIM [0 TaPEI0YKaM, HO 00s3aTebHO HANIAETCH W TPETHii,
KOTOPBIl oTcTpeuT cebe Hory. TodHO Tak ke 00CTOoAT aena u ¢ THOKOCTHIO
CHHTAKCUCA B TPOTPAMMUPOBAHUI: MOYKHO UCTOJb30BATH 3Ty THOKOCTH, 4TO-
ObI MPEBPATUTH TPOTPAMMY B JIMTEPATYPHOE MPOU3BEIEHNUE UJIA XOTsI ObI TTPO-
CTO C/eJIaTh €€ YTeHUe ecjii He IPUATHBIM, TO 110 KpaiiHell Mepe He CJIMIITKOM
YTOMUTEJIbHBIM 3aHATHEM; HO MOYKHO, HA00OPOT, 3allyTaTh BCE TAaK, YTO Ia-
2Ke caM aBTOpP IPOI'PaMMbl Ha CJIeAYIONuil JeHb He CMOXKET IIOHATH, KaK BECh
10T CyMOYD B JI€HiCTBUTEIBHOCTU YCTPOEH.

Nrak, Hamma 1eab — TPpaMOTHO PACIOPSAUTHCS MMEIOIeHcss CBODOIOIN,
0J1aro 9TO HE TAK CJIOKHO, U K TOMY K€ B HAIIEM PACIOPAXKEHUU OKa3bIBa-
eTcsd BeCh OIbIT, HAKOIJIEHHBIH IPOrPAMMUCTAMU 32 HECKOJIBKO JIeCATUIETHI
CyleCTBOBaHUA [IPOrPAMMHUPOBAHUA KAK BU/Ia 4€JIOBEYECKOl J1eATe/IbHOCTH.
Cxoy OroBOpUMCst, 9TO HPEAIOJOKEHU O TOM, YTO-J€ ITO UIU TO «HHUKO-
r7Ia He TOHAJOOUTCS», KAK MPABUJIO, CJIUIIKOM BPEIHBI, 9TOOBI UX JOMYCKATD.
IIpaBuio «HUKOTIa HE MOBOPH “HUKOTIA’> BBIMOJIHSIETCS B MPOrPAMMUPOBA-
HUU €/1Ba JIN HE CUJIbHEE, Y€M BO BCEX ApyTuX objacrax. Tak, ecyid BbI COUTE-
Te, 9TO BAIlla IIPOrPAMMA «HUKOTIay OOJIbIe BAM HE MOHAJOOUTCS U COTPETe
€€, TO IO 3aKOHY BCEJIEHCKOW IIOJIOCTH BbI y2Ke 4depe3 Hezesio Oymere 0O
3TOM COXKaJIETh, TTOTOMY YTO OJHAYXKIbI HATTMCAHHBIN KO MPUIETCS HATNCATH
emmg pas, MOTPaTUB JAparoreHHoe Bpemsa. POBHO To ke camoe Mpom3oHaéT u
B CJIy4ae, €CJId BbI He CTEPJIU MPOrPaAMMY, & «BCETO JIMIIb» HANNCAJINA €€ KaK
HOIIAJI0: KOr/IA OHA BaM IIOHAI00UTCs CHOBA (@ 9TO 9TO IPOU30WIET, BBl MO-
JKeTe He COMHEBATbCs, CKOJIb Obl GECII0/IE3HON OHA HU KA3aJ1ach), BAM, CKOPee
BCEro, HE YJACTCA B HEH PAa300parTbCs U NPUASTCH LEPENUChIBATH €6 3aHOBO.

Hwu B Koem cyuae He mpezmoaraiiTe, 9To MporpaMMa, KOTOPYIO BbI MH-
IeTe, HAUKOTJAa BaM He morpebdyercst B Oymyiiem. TOYHO Tak ke HE CeayeT
[IPE/III0IaraTh, YTO MPOrPAMMY «HUKOTIa» HE MOTPEOyeTCs MoKa3aTh IPyro-
MY 4YeJIOBeKy; He CJeJyeT JiaxKe Iperosararb, 4YTO IPOrpaMMy <«HHUKOLJay
He oTpedyercs 10Ka3aTh YeJOBEKY, KOTOPbI He 3HaeT PyCCKOro #a3bika (sic!
MBI abCOJIIOTHO CEPHE3HBI).



[Ipunse penrenne OBITH OCTOPOKHEE CO CJIOBOM «HUKOTIAY, MbI IIPUXOIAM
K HEeM30€KHOMY BBIBOJLY, YTO KPYT YUTATENEH MPOTPAMMBbI, CKOJIb ObI IIPOCTO#
7 Oecriose3Hoil OHA HU Ka3aJacCh, MOYXKET OKAa3aThCs TOPA30 IMUPE, HEXKEIn
MbI MOIJIH ObI IIPE/IITOIOKUTD, U IPOIPAMMY CJIE/IyeT CIeJaTh MOHATHON /11
Bcex eé Oymaymmx gurareseil, CKOJbKO Obl WX HU OBLIO; BPsiJ JIM, KOHETHO,
MMPOrPpaMMy CTaHET YNUTATh UEIOBEK, He 3HAIOMNM S3hIKa MPOTPAMMUPOBA-
HUs, HA KOTOPOM OHA HANUCaHA (XOTs ObIBAET M TAKOE), HO HUKAKUX JIPYIHX
OCMBICJIEHHBIX OI'PAHUYEHUN MBI & Priori HasaraThb HE MOYKEM.

B crenyromux naparpadax Mbl IepednciiiM OCHOBHBIE IIPABUIIA, KOTOPBIE
CIEAI0T TEKCT MPOrpaMMbl yI00HBIM B pabore.

1.2. CaMOIIOICHAIONMINI KO,

Koneuno, KOMMEHTApWH MOTYT OOJIErYUTh MOHWMMAHUE MPOTPAMMBI, HO
OOJIBIIMHCTBO TPOIPAMMHUCTOB CXOJAUTCS B TOM, UTO 3/I0YTIOTPEOIATH KOMMEH-
TapPUAMHU HE CJIEIYeT. DTO BIIOJHE MOYKHO TOHATH, BE/Ib [IPU YTEHUH O0UIHLHO
KOMMEHTHPOBAHHOI TPOrPAMMBI IPUXOAUTCH (DAKTUIECKH BBINOJIHATH IBOM-
HyfO paboTy: BHUKATH B CaM TEKCT W B KOMMeHTapuu K Hemy. CkazanHoe
HE O3HAYAeT, YTO KOMMEHTapuu BOOOIINE HE CJeJyeT [HUCATb, HAIPOTHUB, BO
MHOTHX CJIydasx 0e3 HUX He OOONTHCH, HO e€C/U KOJ MOYKHO HAITHMCATh Ha-
CTOJIbKO SICHBIM, 9TOOBI KOMMEHTAPHUEB K HEMY He TPeOOBaJIOCh — TO MMEHHO
TaK, Pa3yMeercs, U CJIeyeT nocTynuThb. Ko, npu Hamucanuu KOTOporo rub-
KOCTb CUHTAKCHUCA A3bIKa IIPOIPAMMUPOBAHNA UCIIOIb3YeTCA KaK UHCTPYMEHT
00bsICHEHUsI yCTPOUCTBA KO/IA U UCIOJIB3YEMBIX HeH, HA3bIBAIOT CAMONOAC-
HANOUWUM TITA CAMOJOKYMEHMUPYIOULUM.

MOxKHO BBIIETUTH TPU OCHOBHBIX MHCTPYMEHTA CAMOJIOKYMEHTUPOBAHUS
MIPOTPAMMBI — 3TO BBIOOP OCMBICJICHHBIX KI€HTH(UKATOPOB, TPAMOTHOE UC-
[TOJIb30BAHNE CTPYKTYPHBIX OTCTYTIOB U Pa3bueHune 33734 Ha O3 Ja4H.

1.2.1. Beibop numén (uaenTndukaTopos)

O6r1mee MpaBUIoO TPH BHIOOPE MMEH JOCTATOYHO OUYEBUIHO: MAEeHTU(U-
KaTophbl cJjeAyeT BhIOMpaTh B COOTBETCTBHUHU C T€M, JJS Yero OHU
UCIIOJIb3yroTcH. HekoTopbie aBTOPBHI yTBEPKIAIOT, UTO KICHTHMOUKATOPHI
Bceraa 0bsi3aHbl OBITH OCMBICJEHHBIMA U COCTOSTH M3 HECKOJIbKHX cJoB. Ha
CaMOM JIeJie, 9TO He BCEIIA TaK: €CJIN MepeMeHHas UCIOTHIET CyryDo JIOKAIb-
HYIO 33Ja9y W €€ MPUMEHEHWe OIPAHWYEHO HECKOJBKUMHU CTPOYKAMU TIPO-
TPAMMBI, UMs TAaKOW MEPEMEHHON BIIOJHE MOXKET COCTOATH U3 OIHON OyKBHI.
B wacTHOCTH, TEIOYUCIEHHYIO MEPEMEHHYIO, UT'DAIONLYI0 POJIb MePEeMEeHHOM
MUK, 9aIle BCEr0 HA3BIBAIOT IPOCTO «i», W B 9TOM HET HHUYEro ILJIOXOrO.
Ho ommobykBenHbIe MepeMEeHHbIE YMECTHBI TOJTBKO TOT/IA, KOI/IA U3 KOHTEK-
cra oxHo3Ha4HO (1 6€3 JONOJHUTEJIbHBIX YCUJIUIT HA aHAJIM3 KOJUA) LOHAT-
HO, 9TO 3TO TAKOE W 33a4eM OHO HYKHO, Hy W €€, MOXKaJjyi, pa3Be 4To B
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TeX PEIKUX CJIyYasaX, KO[/a NMepPeMeHHasi COAEPKUT HEKyI0 (hU3MIECKYIO Be-
JINYWHY, TPAJUIIMOHHO 0D03HAYAEMYIO0 MMEHHO TaKO# OyKBOW — HampuMeEp,
TeMIepaTypy BIIOJIHE MOXKHO XPAHUTH B MEPEMEHHOW t, a MPOCTPAHCTBEH-
HbIE KOODJWHATHI — B IEPEMEHHBIX X, ¥ U Z. YKa3aTe/lb MOXKHO HA3BaTb P
uj ptr, Crpoky — str, nHepemMeHHYIO JijId BPEMEHHOIrO XPaHEHUA KAKOIrO-TO
3HAYEHUs — tmp; MEPEMEHHYI0, 3HAYEeHNE KOTOPOil OyIeT pe3yIbTaATOM BBIUUC-
Jienust (pyHKINH, 9aCTO HA3BIBAIOT result mwinm mpoCTO res, Jjisd CyMMaTopa
BIIOJTHE MOAOUIET JTAKOHWYHOE Sum, U TaK JAJIee.

Baxno moHumarh, 9TO MOAOOHBIE JIAKOHUYIHOCTH IOAXOASAT JIHINb JIJIs
JIOKAJIbHBIX HJAEHTU(UKATOPOB, TO €CTh TAKUX, O0JACTb BUIUMOCTU KO-
TOPBIX OrPAHUYEHA OJHON MOAMPOTPAMMOIL, OTHUM KJIACCOM B OOBEKTHO-
OPMEHTUPOBAHHBIX S3BIKAX, B KpAWHEM CJIydae OJHUM HEDOJIBIUM MOIYJIEM
(xors 310 yxKe Ha rpanu ¢oiua). Ecim xe umentudurarop BuieH BO Beeil
mporpamme, OH MPOCTO 00si3aH OBITH AJAUHHBIM U 00JIee 9eM OCMBICTIEHHBIM —
XOTsI OBI JJIs TOTO, YTOOBI HE BO3ZHUKAJIO KOH(DINKTOB C WIACHTH(DUKATOPAMEI
U3 ApyTuX moacucteM. UToOOBI TMOHSThH, O U4éM UIET pedb, MPEICTaBbTe Ce-
0e mporpammy, HaJl KOTOPOH PabOTAOT [BA MPOTPAMMUCTA, W OIUH W3 HUX
HMEEeT JIeJI0 C TEMIEPATYPHBIM JATYMKOM, & JAPYTOdl — C Yacamu, U3Mepsi-
IONUMHU BPeMsi; 00e BEIUYUHBI TPAIUINOHHO 0DO3HAYAIOTCS t, HO ecjid Ha-
IIIU [IPOrPAMMUCTBL BOCIIOJIB3YIOTCHA 3TUM OOCTOSTEILCTBOM [1J1si IMEHOBAHUS
100/ IbHO BUIMMBIX OOBEKTOB, TO MPOOJIEMbl HAM HE MHHOBATDH: IIPOrpPaM-
Ma, B KOTOPOIii eCTh JB€ pa3HbIe TII00AJBHBIE IEPEMEHHBIE C OJHUM U TEM Ke
WMEHEM, He MMEET IMTAHCOB MPONTH JTAI JTHHKOBKH.

Bonee Toro, korga pedb uAET O TI0OATHHO BHANMBIX WACHTH(MUKATOPAX,
cama 1o cebe JJIMHA U MHOTOCJIOBHOCTbD €II€ He TapaHTUPYyeT OTCYTCTBUS IIPO-
oaem. omycrum, HaM HOTPEOOBAIOCH HAIUCATD (DYHKIIHIO, KOTOpPas OIpa-
[TUBAET MATYNK TEMIEPATYPHI W BO3BPAIIAET MOJIYyYEHHOE 3HAYEHWE, eCJIN
MbI Ha30BEM eé get_temperature, To (HbOpMaIBLHO BPOJe ObI BCE B MOPSIIKE,
Ha CaMOM K€ Jiejie C OYeHb XOPOIIeil BEpOATHOCTBIO HaM B JAPYTO# IOJCH-
creMe moTpedyeTcs y3HATH TEMIEPATYDy, pPaHee 3amucanuyo B daiin uim
[IPOCTO 3AIOMHEHHYIO I/Ie-TO B HAMSTHU IPOIPAMMBI, U [IJIs TAKOTO JI€HCTBUS
TOKe BIIOJIHE TIOHONWIET MIEHTH(MUKATOP get_temperature. K coxxamennio,
HE CyIIEeCTBYyeT YHWBEPCAJBHOTO DEIenTa, Kak m30exKaTb TaKuX KOHMIINK-
TOB, HO KOE-9TO ITOCOBETOBATH BCE K€ MOXKHO: BbIOMpass mMs OJisl TJIO-
6abHO BUAMMOro oObeKTa, IMOAyMaiiTe, He MOTJIO ObI TaKoe MMs
obo3HavaTh 4TO-TO Apyroe. B paccmarpuBaemMom npumepe st UIAEHTHU-
dukaropa get_temperature MOKHO CXO/IY LPEJIOKUTH JBE-TPU AJIbTEPHA-
TUBHBIE POJIM, TAK YTO €ro CJAeAyeT MPW3HATh HEYJAIHBIM. Bosee ymadrbiM
MOr ObI OBITH, HApUMED, WACHTU(UKATOD scan_temperature_sensor, HO
JINIITb B TOM CJIy9ae, eC/ii OH WMCIOIb3yeTcs Iy paboThl CO 8Cemu TeMITe-
PaTypHBIMHU [TATYNKAME, C KOTOPHIMHU MMEeT [IeJI0 BAIlla IMporpaMmMa — Ha-
[IpUMeED, eCJIU TAKOHW IaTYMK 3aBEJOMO €IMHCTBEHHBIN, jubo eciu QyHKIHs
scan_temperature_sensor TOJIyYaeT HA BXOJ HOMED WJIN JAPYro#l MIEeHTH-
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durarop marumka. Ecam ke Bama (QyHKIUS TpegHA3HAYEHA IS U3MEpe-
HUs, K TPUMEPY, TEMIEPATYPhI B CAJOHE ABTOMOOWJIS, TPUIEM CYIIECTBYET
emé W 1aTYnK, CKayKeM, TEMIEPATYPbl OXJIAXK/IAIOIIell KUJIKOCTH B JIBUTA-
Tene, TO B uMdA (PYHKIUU CJIeayeT MT00ABUTH €IM¢ OJHO CIOBO, 9TOOBI IIO-
JIy9€HHOE WMST WACHTHMUIMPOBAIO TTPOUCXOISAIIECE OJIHOZHATHO, HATTPUMED:
scan_cabin_temperature_sensor.

OrmeruM emé OuH MOMEHT, CBSI3aHHBIN C TJI00AIbHBIMA UACHTUPUKATO-
pamu. Eciiu B g13bIKe oTcyTCTBYIOT 060CO0IEHHbIE IPOCTPAHCTBA UMEH (TaKKe
kak namespace B Cu+-+), BO u3bexkaHue BO3MOXKHBIX KOH(DJIUKTOB UMEH BCE
17100aJIbHO-BUAUMbIE MACHTU(DUKATODPBI, OTHOCAINUECS K OJIHOI IOcHCTEME
(mampumep, 6ubIHOTEKE) OOBIYHO CHAGKAIOT OOUMM MpedUKCOM, 0003HAYA-
fouM 3Ty noacucremy. Hanpumep, Bce BuanMbie uaeHTHMUKATOPHI OUOIMO-
teku GNU Readline naunnaiorcs ¢ cuMBoIOB «rl_»: rl_gets, r1_complete
7 T.II.

HekoTopoe Bpems Hasag Bbina OCTAaTOMHO MOMYNsipHa TakK Ha3blBa€Masi BEHrep-
CKasi HOTauus ANst nAeHTUNKATOPOB NEPEMEHHBIX; 3Ta HOTaunst Tpebyet, 4TOObI Nto-
607 naeHTUUKATOP NEPEMEHHON HAYNHANCA C MHGOPMALMM O TUNE STO NEPEMEHHO.
Tak, ueno4ncneHHsle nepemeHHble TpebyeTcs Bcerga HaumMHaTh ¢ BykBbl i, a napamerp
pyHKUMM, NPeacTaBnsowmniA coDOl KOHCTAHTHYHO CTPOKY, O(POPMIIEHHYKO B COOTBET-
cteun ¢ cornawenusimn Cu (TO eCTb C HYNIEM Ha KOHLE), 3aJatOLLyI0, HaMpUMep, UMs
caiina, npugércs Ha3BaTb NnpumepHo Tak: lpczsFileName. Vpoanugoe lpczs pacuud-
posbiBaetcst kak Long Pointer to Constant Zero-terminated String.

B pelicTBUTENbHOCTN BeHrepckasi HOTaLWs NPeBpaLLAeT TEKCTbI NPOrpaMM B HEYAO-
6o4nTaemblii wngp. K cHacTbio, OHa NOCTENEHHO NOTEPsiNA NONYNSIPHOCTb faXKe B MU-
pe Windows, a 3a ero npegenamu 1 BOBCE HUKOIAA HE MCMOJIb30BANACh, ECAN HE CHU-
TaTb HECKONbKNX MpoekToB 1970-x rogos (MPOEKTOB [OCTAaTOHHO KPYMHbLIX AJIsS CBOErO
BPEMEHU, HO HbIHE MPEACTABNAAIOWMX PA3BE HTO NCTOPUHECKN nHTepec). Tem He me-
HEE, Mbl CHNTAEM YMECTHbIM NPeaoCTepeyb 4NTATENA OT UCNOJSIb30OBaHUA BeHrepCKOﬁ
HOTauun. BO3MO)KHO, BaM nonagyTcs eé CTOPOHHUKWN, KOTOPbI€ HAYHYT BE€CbMa y6e,u,v|-
TE€/IbHO pPacnncCbiBaTb AOCTONHCTBA MMEHHO TAaKOro MMEHOBAHUSA I/I,quTI/ICbI/IKaTOpOB; He
obpawaliTe Ha HUX BHUMAHUS.

1.2.2. CTpyKTypHBI€ OTCTYIIbI: OOIIIE€ MPUHITNTIHI

CrpyKTypa Jioboro dparMmeHTa IporpaMMBbI JIOJIXKHA OBITH BUJI-
Ha C [EePBOTrO B3MNIAAA, /Ui Y€ro MPUHATO HCIOJIb30BATH CMPYKMYPHbLE
omemynot. IIpakTuyecKu BCe COBPEMEHHbIE S3bIKU [TPOrPAMMUPOBAHUS 1103-
BOJISIIOT TTOMECTUTH B Hadvaje Jo00i CTPOKU TEKCTa NPOU3BOAbHOE KOAUYE-

cmeo' npobesvHbT CUME0A06 — TIPOOEJIOB WAW TAOY/IANM, ITO HO3BOJILET

L T1060nBITHBIM HCKTIOUEHMeM M3 3TOTO yTBEPIK/EHUS OKa3hIBaeTCs s3uik Python, ko-
TODBIH KaK pa3 He JOIYCKAET NPOU3GOAbHO20 KOJUIECTBA NMPOGEIOB B Havaje CTPOKH —
HANPOTUB, B HEM Ha YPOBHE CHHTAKCHUCA UMEETCsI XKeCTKOe MPebo6aHue K KOJIMIECTBY TAKUX
po6esIoB, COOTBETCTBYIOIEE IPUHIUIAM 0(OPMIIEHHUS CTPYKTYPHBIX OTCTYHOB. MHaue ro-
BODsI, GONMBIIMHCTBO SI3BIKOB MPOTPAMMHUPOBAHUSA J0oNYycKaiom COGMIONEHNEe CTPYKTYPHBIX
oTCTYIOB, TOrga Kak Python Takoro cobsromenust mpebyem.
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0POPMUTH TPOrPAMMY TaK, YTOOBI €€ CTPYKTYPY MOXKHO OBLIO «CXBATHUTD>
naxke pacdhOKyCUPOBAHHBIM B3TJISIIOM, HE BUUTHIBAsACH. CTPYKTypa mporpam-
Mbl (DOPMUPYETCs O MPUHIMIY BJIOXKEHHUsI OJHOrO B Apyroe (HampuMep, o
HUX OLIEPATOPOB B IPYI'HE OLEPATOPHI); TEXHUKA CTPYKTYPHBIX OTCTYIIOB 1103~
BOJISIET BBICBETUTH CTPYKTYDPY MPOIPAMMBI, TONPOCTY €J6u2asA 8NPaso Jo-
Oble BIIOYKEHHBbIE KOHCTPYKITMHA OTHOCUTEIHLHO TOTO, 60 YN0 OHU 8.409ceHb. K
npumepy, Ha [lackasie 3arojioBOK IMpOrpaMMbl, CEKI[HH OIMUCAHUI KOHCTAHT,
TUIIOB, IIEPEMEHHBIX U METOK, MOJIPOrpaMMbl (IPOHEAyPbl U (DYHKIUK), a
TaK’>Ke IVIABHAS MIPOrPAMMA HE B840JCEHb, HU 60 4MO, TAK UTO WX BCE CJie-
JIyeT [UCATH, HAYUHAS C [EPBOIl O3UIUMU CTPOKH, HE OCTABJIAS [EPE] HUMUI
HHUKAKUX TPOOETbHBIX cUMBOJIOB. C IPyToil CTOPOHBI, KayKI0e OMMCAHNe Tie-
PEMEHHO 6400/CeH0 B CEKIINIO OTMMCAHMHN, & KarKIblil OlepaTop IJIaBHON Mpo-
TPAMMBI 8A409#CEH B CAMY TJIABHYIO TMPOTPAMMY, U T. [I.; TIOITOMY HUX CIEIyeT
caBuHyTh BripaBo. Ha s3bike Cu BCE HECKOJIBKO TPOINE: HU BO YTO HE BJIO-
JKeHbl OOBIYHO JMPEKTUBbI Makpoupoueccopa (#include, #define u T.11.),
omcanus Gyukuuit (NB: B a3bike Cu HeT BIOKEHHBIX (DYHKIMI), ONUCAHUS
r/100AJIbHBIX MEPEMEHHBIX (BOODIIE-TO JIYUIlle HE MCIOJb30BATH LJI00ATbHBIE
IepeMeHHble, HO €CJIM OHU BCE JKe MOSIBUJINCh, TO UX OMMCAHUS, PA3YMEETCH,
HU BO YTO HE BJIOXKEHbI), M, KAK [IPABUJIO, OIIUCAHUS TUIIOB — TOYHEE, T€ U3
HUX, KOTOPBIE IPUBO/ATCH BHE Tes (yukimii. Bcé 3ro Mbl nuiiem, nadnnas ¢
1epBoit no3unuu crpoku. B T0 xe Bpems, JIOKaJIbHbIE OLUCAHUASA [IEPEMEHHBIX
(a wHOrIA W TWIIOB), a TAK¥XKe JIIOOBIE ONEPATOPbI, ECTECTBEHHO, BJIOKEHDI B
GbYHKIIMY U AOJIXKHBI OBITH, COOTBETCTBEHHO, CABUHYTHI.

IIycTb Temeps B mporpaMme BCTPEYAETCST TOT UJIU WHOM CA0HCHBLY OTIepa-
TOP, TO €CThb TAKOW, B KOTOPbIA B Ka4eCTBE COCTABHOW 4aCTU MOL'YT BXO/IUThb
npyrue omeparopbl. MoKHO HE COMHEBATBHCS, YTO TAKUE BCTPETATCSH: TOJIb-
KO CaMbleé TPOCTEHBbKHE ydeOHBbIEe MPOrpaMMBI 00XOIATCS 0€3 BeTBIICHUN u
[IUKJIOB, HY & B BETBJICHUSX U ITUKJIAX TEJAMU BBICTYTIAIOT, B CBOIO OYepE/ib,
omeparopsbl. B 9T0# cuTyaruu, KaK HETPYIHO BUIETD, OMEPATOPDI, MPEICTAB-
Jisgronue cob0I0 TeJla APYTUX OIMePaTOPOB, AOJIKHBI OBITH CABUHYTHI BIIPABO
OTHOCHTEJIHHO TOTO, BO YTO OHU BJIOYKEHBI.

Ilosichum ckazaHHOE Ha TIpUMepe; IS 3TOrO0 PACCMOTPUM TTPOTPAMMY,
OTHICKMBAIOIIYI0O KOPEeHb JIMHEeHHOTo ypasHeHus Buga ar + b = 0. Ha Ilac-
KaJle TaKas MPOrpaMMa MOXKET BBITJISIETh, HATPUMED, TaK:

program linear_equation;
var
a, b: real;
begin
writeln(’This program solves a*x+b=0’);
write(’Please type a and b: ’);
read(a, b);
if a = 0 then begin
if b = 0 then

10



writeln(’True for any x’)
else
writeln(’No roots’);
end
else
writeln(’x = >, -b / a : 5:5);
end.

O6parure BHUMAaHNE, YTO C KpaitHeil JeBOit MO3UIMH CTPOKU MbI HAYAJM TIH-
caTh 3aroJIOBOK (CTPOKY €O CJIOBOM program), CEKIIUIO ONucanuii (CI0BO var)
u riaBHyto nporpammy. Onucanusi IePeMEHHBIX BJIOYKEHBI B CEKIUIO OIKCA-
HUAN ¥, COOTBETCTBEHHO, JOJI2KHBL OBbITH CABUHYTHL BIPABO; MbI CIABUHY/IU UX
Ha, 4yeTbipe mpobesna. Omeparopbl IJIABHON MpPOrpaMMbI, HAYWHAS C TIEPBO-
ro writeln, BJIOYKEHBI B HEE W TAK¥Ke JOJIXKHBI ObITh CABUHYTHI, YTO MBI U
caenasu. Hakoner, Tesra o0enx BeTOK omeparopa if BJIOXKeHBI B 3TOT if w,
COOTBETCTBEHHO, CABUHYTHI el npasee (yzxKe Ha BOCEMb IIPOOEJIOB OT HAYAIIA
crpoku). B oamoil u3 Berok y Hac okazasics ewié oiauH oneparop if, B Ko-
TOPBIHA, B CBOIO OYepeh, BIOXKEHBI /Ba writeln’a; WX pamne 6.a021ceHHOCTIU
COCTABJISET 3, U JIJI WX CIABUTA MPUMEHsSeTcs yxKe 12 mpobesos.

Crenyer obpaTuTh BHEMAaHHE HA TO, YTO 3HAK, 3aKPbI6AIOULUT CIOXKHYIO
KOHCTPYKIUIO (B JAHHOM CJIydae 3TO KJIO4YeBOe CJOBO end) JOJKEH ObITh
HaIIMCAH B TOYHOCTU € TAKOH K€ MO3UIUU 110 NOPU30HTAJIH, C KOTOPOH Ha-
GUHAETCH CaMa BJIOKEHHAs KOHCTPyKiwus. IlepBoiit end B Harmeil mporpaMmme
3aKPBIBAET OMepaTop if, Tak YTO MBI pa3MecTuyiu OyKBY € B cjioBe end TOY-
HO 1oz OyKBO# 1 B cjioBe if. BTopoii end 3aKphIBA€T TVIABHYIO MPOTPAMMY U
HAIlMCAH B KpaiiHell J1eBOi MO3UIUN CTPOKM — TOYHO TAK K€, KAK U OTKPbI-
BaIOIU TJ1aBHYIO Iporpammy begin.

A renepb mocMOTpPUM, KaK MO Obl BBINJISIETH BBIIECIPUBEIEHHAS [TPO-
rpaMMa, ecyiv Obl MBI He COOJIIOMAIN CTPYKTYPHBIE OTCTYIIBI:

program linear_equation; var a, b: real; begin writeln(

>This program solves a*x+b=0’); write(’Please type a and b: ’);
read(a, b); if a = 0 then begin if b = 0 then writeln(

>True for any x’) else writeln(’No roots’); end else writeln(
’x = ’, -b / a :5:5); end.

[MomuepkuéM, 9TO MBI HE U3MEHUJIM B MPOrPAMMe HU OTHOrO CJI0Ba. Bo-
Jiee TOTr0, KOMIUJIATOPY GOCOAOMHO 6CE PAGHO, KAKOW U3 ITUX JBYX TEKCTOB
00pabaThIBATH — PE3YJIBTAT TMOJYUIUTCS COBEPIIEHHO OAMHAKOBLIN. HTEpec-
HO, UTO HAXOOATCS [1arKe JIIOAM, yTBEPKIAMIINEe, 9TO MPOrpaMMa He CTaJIa
HUYYTH CJIOXKHEE JJIsi TIOHUMAHUs — HO TaKue JIIOIU, KaK MPaBUJIO, HHKO-
rma He paboTanu ¢ mporpammamu 0osee 4eM Ha COTHIO CTPoK. IIporpaMmy B
HEOT(OPMATHPOBAHHOM BHJIE, HE3YCIOBHO, TOXKE MOXKHO IPOYUTATH, HO ITO
3aHUMAET B HECKOJIBKO pa3 OOJIbIe BDEMEHU U OTHUMAET CYIIECTBEHHO 00JIb-
1Te CHJI.
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Amnasornunast nporpamma Ha Cu OyeT TpUMEpPHO TaKO:

#include <stdio.h>

int main()

{
double a, b;
printf ("This program solves a*x+b=0.\n");
printf ("Please type a and b: ");
scanf ("%1f %1f", &a, &b);
if (a == 0) {
if (b == 0)
printf ("True for any x.\n");
else
printf ("No roots.\n");
}
else
printf("x = %5.51f\n", -b / a);
return O;
}

IIpunnume: €€ odopmmeHnss — abCOMIOTHO TAKHE Ke.

Tloapobubiit pa3roBop 06 oTcTymax y HAC BIEpemu, U BooOIe mM Oymer
YJIEJIEHO CaMO€ IIPUCTATHHOE BHUMAHUE, [TOCKOJIbKY UMEHHO CTPYKTYPHBIE OT-
CTYIBI OKA3BIBAIOTCS MOIHENIIINM WHCTPYMEHTOM TOBBIMIEHUST YATAEMOCTH
TEKCTA TMPOrpaMMmbl. B 9acTHOCTH, MBI y3HAEM, UTO CTHUJIA PACCTAHOBKU OT-
CTYIOB OBIBAIOT PA3HBIMHU, HO JAJEKO HE BCE OHU OMYCTUMBI, U HAYJIUMCS
OTJINYATH JOIMYCTUMOE OT HepomycTumoro. [Toka ke oTMeTuM HeCKOTBKO Hau-
bosiee PyHTAMEHTATHHBIX ITPAHIUIIOB.

IIpexx e Bcero, pasmep cmpykmypHols omcemynos Ovieaem pa3Hvim U MO-
JKET 3aBUCETh OT JINYHBIX MPEIIOYTEHNI TIPOrPaMMUCTA WA (Yalle) PyKOBO-
ATENIs TTIPOEKTA. B BhIMENpUBEIEHHBIX TPUMEPAX MbI UCIOJIH30BAJIN YETHIPE
mpobesia, 9To COOTBETCTBYET pazMepy OTCTYIA, YCTAHOBJIEHHOMY MO yMOJI9a-
nuto B pegakrope GNU Emacs. Bo muorux npoekrax (B 4acTHOCTH, B $1/i-
pe OC Linux) mjisi CIPyKTyPHOIO OTCTYILA UCLOJIB3YIOT CUMBOJI TalyJisiliuu,
npuuéM pOBHO OauH. MOXKHO BCTPETHUTH pa3Mep OTCTYTa B IBa Mpobdema —
MMEHHO TAKHE OTCTYIBI MPUHSITHI B KOJE TMPOrPAMM, BBITyCKaeMbix DOHIOM
cBoboznoro nporpammuoro obecnedenus (FSF). CoBcem penko ucnosb3yer-
csg TpH Opoberna; Takoi pa3mMep OTCTyHa WHODJAA BCTPEYAETCS B MPOTPAM-
Max, HanucaHHbiX i Windows. JIpyrue pasdmepbl OTCTyIa HCIIOJIb30BATDH
HE CJIEIYeT, U 3TOMY eCTh psia npuanH. OIHOTO MPOOEsIa CAUIIKOM MaJIo JIJIs
BU3yaJIbHOTO BBIJEJIEHUsT OJIOKOB, JIEBBIII Kpail TEKCTa MPU ITOM HAYUHAET
BOCIIPHHUMATHCS KAK HEYTO IUIABHOE W HE CJIYKUT cBoeil menu. KommaecTBo
POOEJIOB, MPEBBIIIAIOIIEE YEThIPE, TPY/IHO BBOIUTDH: €CJH WX OOIBIIE ISITH,
UX MPUXOAWTCH CYMTATH MPUA BBOJE, 9TO CUJIBHO 3aMejiger paboTy, HO U
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msTh TPOOEIOB OKA3bIBAETCS BBOAWTH OU€HDb HEymo0HO. Eciu ke ucmoib3o-
BaTh OOJIBITIE OMHON TAOY/IAINN, TO HA SIKPAH HUYIETO HE TOMECTUTCS: B CAMOM
Jiesie, TPeTUuil yPOBEHb BJIOYKEHHOCTH OKAXKeTCs MpU 3TOM Ha 48-if mo3urumy,
OCTaBJIsAs BCEro 32 3HAKOMECTa HA BCIO MH(MOPMAIIUIO, a Y€TBEPTHII yPOBEHbD,
JJIsT KOTOporo norpedyercst 64-st mo3unmsi, BOOOIIE OyAeT HEBO3MOYKHO HC-
TOJTb30BATh.

Bropoit npuHIUT CTPYKTYPHBIX OTCTYIIOB COCTOUT B WX MOCTOSHCTBE B
paMKax OIHOM mporpamMmbl. Bl MO2xKeTe BHIOPATh, KAKOH pa3Mep u3 J0MyCTHU-
MbIx (1Ba npobesa, Tpu npobesa, yerbipe pobesia, Tabyisius) Bam Ooblie
HPABUTCs, HO BHIOPAHHBI BaMu Pa3dMep OTCTYIIOB JIOJKEH HCIIOJIb30BATHCSI
60 ecell saweli npozpamme. ECIu BAPYT BBl IO KAKUM-TO TPUIUHAM DPEIIn-
Te M3MEHUTD MEPBOHAYAIHLHOE PEIeHNne OTHOCUTEIHHO Pa3Mepa OTCTYIOB, TO
CTIEIYTOIIAM JEHCTBUEM JTOKHO OBITh COOTBETCTBYOIIEE M3MEHEHNE PA3MEPA
OTCTYIIOB BO BCeH y2Ke HAIIUCAHHON YaCTHU IPOrPaMMBbI.

Haxkomnen, nocsiegauit yHuBepCca bHbIil IPUHIUII COCTOUT B TOM, 9TO JIFO-
0as cTPYKTypa JIOJI>KHA 3aKaHYNBATHCH B TOM »Ke MO3UINU 110 TOPU-
30HTaJM, B KOTOPOil oHa Havajsiachk. Horma 310 nmpasuio (ommbouHo!)
HOHMMAETCS B TOM CMBIC/IE, 9TO COOTBETCTBYIOIIUE APYT APYTY ckobku (CioBa
begin u end B [lackase, dburypubie ckobku B si3bike Cu 1 T. 11.) J10JKHBI ObITH
pPa3MeIeHbl B OJHON KOJOHKE, HO 3T0 HeBepHO. OTKPBIBAIOILYIO CKOOKY 4a-
CTO OCTABJISAIOT HA OJHOI CTPOKE C 3aroJIOBKOM (OI€paTopa, IMOAIPOrPpaMMbI,
CTPYKTYPBI U T.T.; UMEHHO TAK MbI MOCTYTW/IN B BBIMIENPUBEIEHHBIX TPHU-
Mepax), MpH ITOM OHA MOMKET OKa3aTbCs CKOJIb YIOJHO JAJIEKO CIpaBa, HO
3aKphIBaOIIasd CKOOKa IPU 3TOM 00d3aHA HAXOAWTHCH B TOU Ke KOJIOHKE,
I7e HavaJIcd 3aroJioBOK. Bor nmpumep HEI0mycTuMOro pa3MenieHus 3aKpbiBa-
fotmIel CKOOKHY IO/, OTKPBIBAIOIIETt:

if a = 0 then begin
if b = 0 then
writeln(’True for any x’)
else
writeln(’No roots’)
end { TAK HEJNB3A!!! }

CpaBHHTE 3TOT MpUMEDP C MPUBEIEHHON BhIme mporpaMmmoii. Ormerum, 9To
CJIeTYIONINIM BAPUAHT CUUTAETCA BIIOJHE JOMYyCTUMbBIM:

if a = 0 then
begin
if b = 0 then
writeln(’True for any x’)
else
writeln(’No roots’)
end
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Ot npeapIAyIUX TPUMEPOB STOT BAPUAHT OTJINIAETCS TeM, UTO CJIOBO begin
(a ana a3bika Cu — oTKpbiBaoias dhurypHas CKoOKa) pa3MeIaeTcs Ha, OT-
nesbHOR crpoke. OOBIMHO B TAKHX CIy4asdX CKOOKHM He CIBUIAlOTCS OTHO-
CHUTEJLHO 3aro/IOBKa, HO W 9TO IMPABUIO HE SBIAETCA aOCOJIOTHBIM: HWHOTIA
CKOOKM TOXKe caABUTaioT. Takoit BapuaHT NPUMEHSIETCsi KpaiHe PEeIKO, HO, TeM
HEe MeHee, TaKyKe OTHOCHUTCA K YHUCIY ;LOHyCTI/IMLIXQ:
if a = 0 then
begin
if b = 0 then
writeln(’True for any x’)
else
writeln(’No roots’)
end

3/ech MBI MO-MIPEXKHEMY HUCIOJIH30BAJM OTCTYI B YeThbIpe Mpobesa, HO
OOBIYHO MU TAKOH PACCTAHOBKE OMEPATOPHBIX CKOOOK BO3ZHUKAET OCTPBII Jie-
duiur Mecra 10 rOPU30HTAIN, TAK Y9TO Halle BCEro IPH 3TOM UCHOJIB3YIOT
nBa mpobesta, a He JeThIpE.

BaskHO NOMHUTH, YTO KAKOi Obl U3 crujieil (pasymeercs, u3 donycmumbix)
BBl HU BBIOPAJIH, €0 CJIEIyeT MPUIEePKUBATHCA HA MTPOTAXKEHUH BCEIO TEKCTA
POrpaMMbl.

Ormerum em@ oxun BaxKHbIE Moment. Hu B KoeM ciiydae HeJIb3s
JOMyCKATh CMENIMBAHUSA NPOGeJIoB U TaOyasanuii mpu MOCTPOEHUun
orctynoB. Eciu BbI ucmosb3yere jisi OTCTYTOB TaOyJISAINIO, UCIOJb3yHTE
MOAbKO €€; eCJI BbI NCIOJIb3yeTe POOesbl — HUKOI/IA HE 3aMeHsiiTe uX Ta-
Oy/ISIUSME, CKOJTHKO ObI UX HU MPHUIILIOCH BKOJOTUTH. /1710 TyT B TOM, 9TO
COOTHOIIIEHNE TaOY A U Ipobesia, BOOOINEe TOBOPsI, 3aABUCUAT OT UCIIOIb3Y-
eMOii OTIePAITMOHHON CPEeIbl, TEKCTOBOrO PEIAKTOPA, MPOrPAMMBI TTPOCMOTPA
U T. JI.; JAJIEKO He BCET/Ia U He Be3e TaDyJIsIis COOTBETCTBYET BOCHMHU TIO3HU-
IHSTM.

Jlesio OCJIOKHSIETCs €IE U TeM, 9TO HEKOTOPBIE TEKCTOBBIE PEIAKTOPHI,
SIKODOBI OPHEHTHPOBAHHBIE HA IIPOIPAMMUCTOB, 324€M-TO [0 CODCTBEHHON UHY-
[MATHBE 3aMEHSIOT BOCEMb IIPODEIOB CUMBOJIOM TAOYJISAIUU; B KAYECTBE [IPH-
Mepa TaKMX CBOEBOJIbHBIX PEIAKTOPOB MOXKHO HA3BATH BCTPOEHHBIN PETAKTOD
cpeapt Turbo Pascal (komedHo, 9Ta Cpelia K HBIHENTHEMY BPEMEHH MEPTBEE
MHBIX €MUIMETCKUX MYMWIi, HO, K COXKAJIEHUIO, B YIeOHBIX 3aBEJIEHUSTX OHA BCE
ewé B xo1y), a u3 pegakropos nog OC Unix — noyemy-To 04eHb OIS PHbILIT
Cpelld CTYIEHTOB BCTpPOEHHbIH pemakrop obonodku Midnight Commander.

2,Z[J15{ Te€X, KTO YBEepeH B HeJOIIyCTUMOCTHU 3TOT0 BAPHAHTA, 3aMETHUM, YTO MMEHHO TaK
odopmaensl ucxomaubie TeKcThl Glibec U BOOOGIE MPpAKTHYECKH BCEX IMPOrpaMM, CO3/1aBae-
MbIX KOMaH10#t GNU. MoxkHO corsiacurbCs ¢ MHeHHEM TOpBaJibCa, 4YTO HTOT CTUJIb HE
CJIMIIIKOM KPaCWB, HO HAa3bhIBATh €r0 HEJONMYCTHUMBIM BCE K€ He CTOWT, MOCKOJIBKY MpobJie-
MBI, BO3JIaraeMble Ha CTPYKTYPHBIE OTCTYIIBI, 9TOT CTHJIb PEIaeT HUIYTh He XyKe NPYTHUX
JOMYCTUMBIX CTHJIEH.
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OO6b19HO 3aMeHy TPOOEIOB TAOYIANUSIMA MOYXKHO OTKJIIOUNTh; €CJIH ITO TaK —
00s3aTe/IbHO OTKJIIOYUUTE €€, eCIu HET — HUCIONIb3YiiTe Apyroil pegakTop. OT-
METHUM, YTO HOJIb30BaThCHd BCTPOEHHBIMU PE€/IAKTOPAMHU TaK HA3bIBAE€MBbIX HH-
TErpupOBaHHBIX CPeJ, Pa3paboTKu B JIOOOM CiIyd4ae HE CTOUT — €CTb MHOT'O
ropaszio boJiee yaI0OHBIX TEKCTOBBIX PEJAKTOPOB, CPEIM KOTOPHIX MOXKHO BbI-
OpaTh TAKOW, KOTOPBI MOHPABUTCS JIMIHO BaM.

1.2.3. Emié o npobenax

CTpyKTypHBIE OTCTYIIBI — HE €IUHCTBEHHBIN CJIydaii, KOTIa B MPOrPaAMMY
paau e€ gydieil 9uTaeMOCTH BCTABJIAIOTCS MPOOETbHBIE CUMBOJIBI, HE BIIHSI-
fomue Ha eé cMbica. Tak, CrpyKTypHO 060C00JIeHHbIE YacTU IPOrpaMMbl (Ha-
LPUMED, OTAE/bHbIE POLEAYPbL U (DYHKIMK) PEKOMEH/LYeTCs OTAEUTD APYT
OT Apyra MycThiMu cTpOKamMu. CHUMBOJIBI-PA3IEIUTEIN, KOTOPHIE HE TPEOYIOT
TpOOEJIOB IS OTAEIEHUS WX OT APYTHUX JIEKCEM, TEM HE MEHEee JacTO 0Opam-
JIATOT TIpoberaMu ¢ 00erX CTOPOH WIH C OTHON CTOPOHBL.

K Bompocy o Tom, Korga ciieayer u KOrJa He CJIEIyeT BCTABJATH B TEKCT
[IPOIPAMMBI «JIUIMHUE» IPOOEJIbl, MbI emlg BePHEMCs, a IOKA OTMETUM OJIUH
OYeHb BAYKHBII MOMEHT: HUKOT/IA HE CJEyeT B TEKCTE B KOHIE CTPOKHU
OCTaBJIATHh MPOOEJbl, KOTOPBIX «He BUIHO». Takue mpobesIbl 4acTo mo-
SIBJIAIOTCS B TEKCTE MTPOTPAMMBI «CaMu CODOit», HEITpeIHAMEPEHHO: HAIIPUMED,
e/ BbI HaDpaJIM CTPOKY KOJA € MPOOEIOM MEXKJIy OT/IETbHBIMU €€ JacTaAMU,
a 3aTeM PEIIWJIA 3Ty CTPOKY PAa30pBATh B TOM MECTE, [JIe CTOUT IMPOBes, mo-
CTaBWJIM KypPCOP Ha NEPBbI CMMBOJI 1OC/IE 11po0esia (TOT CMMBOJI, KOTOPbIit
CTaHeT MepBbIM CUMBOJIOM HOBOI CTpOKM) 1 Haxkasm Enter, To 3Ta — Ka3a10Ch
ObI, IPUBLIYHAS, OUYE€BUIHAS U 0€300MIHAST — TOC/IEeI0BATEILHOCTD AefCTBI
KaK pa3 ¥ OPUBEJET K TOMY, YTO HA MPEIbIAYIIEHl CTPOKE B KOHIIE OCTAHETCS
«HEBUUMbI» TPODET, Beb CUMBOJ MMEPEBOJA CTPOKU BbI BCTABUIIH NOCAE
HEro.

[Mpuunna kpaiiHeil HeKEIATETHHOCTH TAKUX TPOOEJIOB JOBOJBHO MPOCTA.
Ecnu paccMoTpers 1Be CTPOYKHU KOJA, €INHCTBEHHBIM PA3TUINEM MEKIY KO-
TOPBIMU OKAXKETCs HAJIMIKE /OTCYTCTBHUE MPOOEJIOB B KOHIIE CTPOKHU, TO (hop-
MaAbHO (T. €., HAPUMED, C TOYKH 3PEHUsl CUCTEM KOHTPOJIsi BepCuii) 31o Oy-
JIyT JIBE PA3HBIE CTPOKH, HO €CJIA TH JIBE CTPOKU IIPEIbABUTH JJIst CDABHEHUS
JEJIOBEKY, OH HE CMOYKET YBUIETH, B YEM 3aKTI0YAETCS PABHUIA MEKY HUMMU.
Bo mMHOTHX CTy9asix, BOSHUKAMIIINX B MPOrPAMMUCTCKO TPAKTUKE, I€JI0BEK,
U3yYaAONUil pa3Indus ABYX BEPCHI OIHOTO W TOTO Ke MPOrPAMMHOIO TEK-
cTa, He Modcem cebe No360AUMD OCTABUTH TAKYI0 CUTYAIUI0 6e3 BHUMAHUSI,
a 9T0 3HAYUT, YTO €My LPUAETCs IOTPATUTH BpeMs (MHOI/A 3HAYUTEJHLHOE)
HA BbISICHEHUE, B 96M 2Ke TYT /1€710. BblaCHUTH, 94TO B KOHIE OJIHOW U3 JABYX
CTPOK MPHUCYTCTBYIOT «HEBUIUMBIE» TTPOOEJIBI, B HEKOTOPBIX CJIYUIAsSX OBIBAET
HEMPOCTO — TaK, €CJIM MPOrPAMMUCT H3ydaeT OTYET 00 M3MEHEHHUsX B KO-
Jie, CeHEePUPOBAHHBIH B BuAe html-cTpaHuIipl, To «HEBHANMBIEY MTPOOETHI OH
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CMOXKET 3aMETUTh HE PAHbBIIE, YeM 3arpy3uT 00€ BepCUU B PEIAKTOD TEKCTOB
(4TO MOXKHO ¥ HE JIOraJaThCs CIAEJATD).

1.2.4. PazbueHue 3a71a4 Ha H0A330a49U

Bepuémcs K nmpuHIUIIAM HAMCAHUSA CAMOPa3bsICHSIONEro koaa. [locmen-
HAM U3 TPEX MEPEeIUCACHHBIX HAMHU IIPUHITAIIOB OyIeT IPUMEHEHHBIN K MIpO-
TPAMMUPOBAHNIO KJIACCUYECKUI IEBU3 «PAa3JeJisit U BJIACTBY».

IIporpammy cieayer pa36uTb Ha IOIIPOrpamMMmsbl (IPOIleAypbl,
dyHKIUM 1 T.1.) TaK, 9YTOOBI KaXK/[yl0 U3 HUX MOXXHO OBLIO OXBa-
TUTH OOHUM B3rigaoM. Hauunaomue nporpaMMucTbl (OOBIYHO HIKOJIHHU-
KM WJIM CTYAEHTbl MJIAJIIKUX KyPCOB) 4acTO JIEJIAI0T OJHY BEChbMa CEPHE3HYIO
omubKy: mpenedperas mOAIMPOrPaMMAMHK, MIBITAIOTCS PEATN30BaTh BCIO 3314~
49y B BHJE OJHOTO DOJIBIITOrO MAaCCUBA, KOJIA — TJIABHON mporpammbr Ha Ilac-
kaste nian dyakmun main #Ha Cu. Korma pasmep Takoii mporpaMMbl mepeBa-
JIMBAET 3a KaKyI-HUOYIb COTHIO CTPOK, KOJ CTAHOBUTCS COBEPIIEHHO He IIO/I-
JATOIIMMCS HABUTAIIAN; TIOMIPOCTY TOBOPsI, IIPKU PpabOTe C TAKOI MPOrpaMmoit
(Haupumep, pu HEOOXOAUMOCTH YTO-TO B Hell MCUPaBUTDH) GOJIbILE BPEMEHU
TPATUTCS HA TIOUCK HYXKHOTO (bparMenTa, HEXKEJIU HA CAMHU WCIPABJICHUS.

B uneasne kaxaas noanporpaMMa (BKJII0YAs «IJIABHYIO» MPOrPAMMY UJIH
dyHKuMIO) M0/KHA OBITH HACTOJBKO KOPOTKOIi, 4TO0OBI OJHOIO GErJIOro B3TJIsd-
J1a Ha Heé OBLIO JOCTATOYHO [ MoHuManust €€ obimeit crpykrypbl. Ocraéres
TOJILKO IIOHSATH, CKOAbKO O3HAYAET 3TO «ObITh HACTOJILKO KOPOTKOM». OubIT
TTOKa3bIBALT, YTO HJACaJIbHAsA TIOAIIPOrpaMMa He JOJI?2KHa TIPpEeBbIaTh B J1JIN-
Hy 25 CTPOK, XOTsS 3TOT JINMUT, BOOOIIE TOBOps, HE BIOJHE kKecTkuil. Tax,
ec/u B Balleil oAnporpaMMe BCTPETUIIC oreparop Bbibopa (case mia Iac-
kass, switch nnga Cu, cond mig Jlucna u T.11.), TO BIOJIHE JONYCTUMO YyTh
[IPEBLICUTH YKA3aHHBIN pa3Mep: CKaxKeM, moanporpamMmma B 50 cTpOK OOBITHO
KPUMMHAJIOM HE CYMTAETCs, XOTs ¥ He upupercrByercd. C Apyroil cropoHbI,
ecaM ToAmporpamMMa, mogoupaercsa K ajauue B 60, a To m 70 CTpoK, TO eé
HEODOXOIMMO HEMEJIEHHO, HE OCTABJIAS 9TOTO HA AOCTPAKTHOE «IIOTOM», Pa3-
OouTh Ha mom3agadn. Eciim ke moamporpaMMa mepeBasiniia 3a COTHIO CTPOK,
BaM HEOOXOINMO IEPEOCMBICTUTh CBOE OTHOIIEHHE K OPOPMIEHUIO KOIa, MO~
CKOJIbKY IIPH LIPABUJIBHOM IIOAX0/€ TAKOI0 HUKOI/A He npousoinér. Cka3aH-
HOEe O3HAYAET, B YMCJIe TTPOYEro, UYTO omepaTop BbIOOpa, BJIOXKEHHBIN B
JpYyTroi omepaTop BbIOOpa, MPpaKTUYECKN HUKOrJa He CJedyeT CUu-
TaTh OILyCTUMBIM. ECu B BallleM OmepaTrope BbhIOOpA peajm3alius BCEX
WA HEKOTOPBLIX aJbTEPHATHB OKA3aJaCh HACTOJIHLKO CJIOYXKHOM, CiieyeT BbI-
JeJIATh KaXKIYI0 aJbTePHATUBY B OT/AEJIBHYIO IIOIIIPOTPAMMY, a CaM OIEPATOP
BbIOOpA TOrIA OYJIET COCTOATDH U3 UX BHI30BOB.

Yucno 25 BO3HWMKIO 34ecCb HE C/y4aiiHO. T paauuunOHHbI/E pa3mep 3KpaHa
andaBuTHO-UUdpoBoro TepMmuHana cocrasnsiet 25x80 nnn 24x80 (24 wnn 25 cTpok
no 80 3HaKOMECT B CTPOKE), U CHUTAETCS, HTO MOANPOrpaMMa AOJKHA LIESINKOM yMe-
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WaTbCsl Ha TaKOli 3KpaH, 4TOObI A5 €8 aHanM3a He Npuxoaunock npuberaTe K CKPOA-
JINHTY. BnonHe BO3MOXHO, 4TO JINHHO Bbl Npeano4yuTaeTe pa60TaTb C penaKkTopamun
TEKCTOB, MCMONb3YIOWUMMN TPAPUHECKNIA PEXUM, 1 HA BALLEM DKPAHE YMELLAETCS ro-
pa3go bonblie, H4em 25 CTPOK; 3TO, HA CAMOM AENE, HUKAK HE MEHSIET CUTYauunto, NOTO-
MY 4TO, BO-NMEPBbIX, BOCMPUHNMATb TEKCT CYyWECTBEHHO AJINHHEE, HEXKESIN Ha 25 CTPOK,
TAXKENO, fa>XKe €C/in ero yaanoCb NOMECTUTb HA 3KpaH; BO-BTOPbIX, MHOrne nporpam-
MUCTbI, JAXKe NCMNOAb3yst rpadhnHecKnii pexxnm, NPeanoHuTatoT paboTaTe C KPynHbLIMY
wpudTamu, Tak 4TO Ha Mx dKpaH bonbe 25 CTPOK BCE-Takm HE BNE3eT.

K ngmne mopmporpaMMbl MOXKHO MOIOWTH U ¢ APYroi croporbl. Kax-
Jasi moJliporpamMma JOJIXKHaA pellaTbh POBHO OJHY 3aJady, HPU4EM
BBI JOJIKHBI JIJisi cebsi chOpPMyYINpPOBATH, KAKYI0 KOHKPETHO 3a7a4y Oymer
permars 3Ta moamporpamMa. Ecam Ta 3a7ada JOCTATOYHO CJIOXKHA, ITOOBI
U3 HeE MOXKHO OBbLIO BBIIETUTDH MOA3AJAYU, TO UX HYNHCHO BBIIEIUTH — 3TO
MOBBIMIAET SCHOCTH IPOIPAMMBL.

OrmMerum, 9T0 MPABUIIO «OHA IIOANPOrPAMMA, — OJIHA 33/[a9a» IHOMOXKET
BaM TaKKe W TIPU BBIOOPE HAOOPA MapaMeTpoB s moamporpammbl. Hauwra-
OIIIE TTPOTPAMMUCTBI 9aCTO JEJIAI0T XaPAKTEPHYIO OMUOKY, BK/IOYAS B CITH-
COK MapaMeTpOB MOAPOrPAMMBI TAKUE MMaPAMETPhI, CMBICJT KOTOPBIX HEBO3-
MOXKHO OOBbSICHUTD, He TpuOeras K OObsICHEHUSAM MPHUHITANA PAOOTHI BHI3bI-
Barorieil moanporpammbl. Takoit cTuiab HUKyAa He rogurcs. OTBeT Ha BO-
MPOC «4YTO JeJiaeT 3Ta MOAIPorpaMMay A0JIXKEH COCTOATh U3 00HOU
dpasvt, u w3 310i Hpasbl JOMKHO OBITH XOTS ObI B TIEPBOM TPUOJINKEHUU
MMOHSATHO, KAKOBA CEMAHTHUKA BCEX IMAPAMETPOB MOAMPOrPAMMBI.

Konb ckopo pedb 3aiia o mapamMerpax, OTMETHM eIé OJUH MOMEHT.
IMognporpammy, uMerIIyl0o He 0oJiee MATHA IMAPaAMETPOB, KUCIOJIb-
30BaTh JIETKO; MOJIIPOrpaMMy C IIE€CThIO MapaMeTpaMu HCIIOJIb30-
BaTh HECKOJILKO 3aTPYAHUTEIJIHHO; MOAIIPOrpaMMbl ¢ CEMbIO 1 BoJiee
napamMeTrpaMu YCJIOXHSIOT, a He obJierdaror pabory ¢ KOIOM. ITO
00yCJIOBJIEHO OCOOEHHOCTAMU Y€IOBEYECKOTO MO3ra. YAEPXKATh B MAMSATH 1O~
CJIE/IOBATEBHOCTh U3 MATH OOBEKTOB HAM JOCTATOYHO MIPOCTO, MOCIIEI0BA-
TEJIbHOCTH U3 HIeCTU OObEKTOB MOXKET yJIEPKATh B MAMSATH HE KAXKJIblil, Hy a
ecau 00bEKTOB CeMb WJIH OOJIBINE, TO YAEPXKATH UX B MAMSTH €IUHON KAPTUH-
KOIi TIOMTPOCTY HEBO3MOXKHO, IPUXOIUTCS COOTBETCTBYIOIIYIO MOCJIEI0BATE b~
HOCTB 3a3Y0pusamo, a TIOTOM, KaK CJIEJACTBUE, TPATUTHb BPEMS U CUJIbI HA TO,
9T00BI BCIIOMHATD 3a3yOpentoe. Takum 006pa30M, ec/Ti Balla MOAIPOrpaMma
uMeeT He OOJIbIIe MATH MapaMeTpoB, TO, KaK IIPABUIIO, Bbl JETKO yJIEPKUTE
B MAMATH UX CEMAHTHUKY (€C/IH 3TO HE TAK — CKOPEE BCETO, MOAMPOTPAMMa,
HEyJAauHO CIPOEKTUPOBAHA), TaK YTO CAEIaTh BHI30B TAKOW MOAIPOrPAMMBI
OKaxKeTCsl JIJIsT BaC JIerko. ey yke mapamMeTpoB DOJIbIle, TO HANMCAHUE KaXK-
JIOTO BBI30BA ITOH MOAIPOrPAMMBI IPEBPATUTCS B MYYUTETHHOE W HE BCETIA
YCIIEIITHOE KOBBIPSIHUE B MAMSATH WJIH, 9T0 H60JIee BEPOSITHO, B TEKCTE MPOrPaM-
MbI; TAKUE Belly HEeM30eKHO OTBJIEKAIOT IIPOIPAMMUCTA, OT TEKYIeil 3a/1a4u,
3aCTaBJjisisi BCIIOMWHATH HECYIECTBEHHBIE JETATN KOA, HAMUCAHHOTO PAHEE.
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MOXKHO HA3BATh €IIE OJHO IMIHUPHUIECKOE MPABUJO, CIIOCOOHOE MOMOYH
rpaMOTHO pa3duTh 3a7a4dy Ha mom3afadn. Karkgasi BbliesieHHas moa3a-
Jada JoJIKHa OBbITh TakKoili, UYTOOBI mMpH paboTe HaJ BBbI3bIBAIOINeit
HOAIPOTPaMMOii MOXKHO ObIJIO He IIOMHUTH JIeTaJIu Peajn3ainuu BbI-
3bIBaeMoii,  Hao6opoT, Ipu paboTe HalJ BbI3bIBAEMOII — HUKaK He
YYATHIBATh JeTajid peajim3alui BbI3bIBaloliei. Ecim 310 mpasuio He
BBITIOJIHSIETCSI, 9TeHNe KOJAA ¢ pa30HeHneM Ha, MOMIPOrPaMMBI MOKET CTaTh
boJilee TPYAHBIM, 9€M 0 TAKOTO pa3OMeHus — Beb IMPHU aHAIM3e KO MPH-
IETCS TMOCTOSHHO «MPBITaThy MEXK/IY TEJIAMH IBYX TOIIPOIPAMM.

1.3. YHUBepCAJIbHO-IYUTAEMbI KO/

Co3aBasi TEKCT TPOrPAMMBI, CIEIyeT YYUTHIBATH, 9TO B MHDE CYIIe-
CTBYIOT CAMble DAa3HBIE OIEPAIMOHHBIE CHUCTEMbl W CPEJIbI, TPOrPAMMUCTHI
UCLIOJIb3YIOT HECKOJIbKO JIECATKOB (€C/id He COTEeH) PeJaKTOPOB TEKCTOB HA
J1I000# BKYC, 8 TaKyKe BCEBO3MOXKHBIE BU3YaIM3ATOPHI KOIA, (DYHKIMHA KOTO-
PBIX MOTYT CHJIBHO Pa3/IndaThcs. J[aIeKko He BCe MPOrpaMMUCThI TOBOPAT TIO-
pycckm®; KpoMme TOro, A7 CHMBOJOB KHPHJIIHILI CYMECTBYIOT Pa3IHTHbIe
KoAupoBKHU. HakoHer, or OfHOrO pabo4ero Mecra K JPYroMy MOTYT CyIIe-
CTBEHHO PA3JIMYaThCA PA3MEPbl 9KPAHA U UCIOJIb3yeMbIX MIPUQTOB.

C ureHnmeM TpPaBUIBHO OMOPMIIEHHON TPOrpaMMBbI HE JOJIKHO BO3HUK-
HyTb MpOOJIEM, KAKOBA ObI HUW ObLIAa WCIOJIb3yeMas OMEPAIMOHHAsS CPEe.Ia.
DTOro MOXKHO JOOUTHCS, BOOPYKUBIIUCH BCENO TPEMsI TPOCTHIME TPABUJIA-
mu: cuMBosbl u3 Habopa ASCII mocrynubl Beerma, aHTIUACKAN S3bIK 3HAOT
BCe, & 9KpaH He ObiBaeT MeHbine, yem 24x80 3HaKoMecT, HO 6oabwe OH ObITH
He 00s3aH.

1.3.1. Aandasur ASCII — rapanTusga yHUBEPCAJIbHOCTHI
TeKCTa

Ecnu ucnonn30BaTh B TEKCTE MPOTPAMMBI TOJBKO CHMBOJIBI U3 HAOOPA
ASCII, MOXXHO OBITH YBEPEHHBIM, YTO ITOT TEKCT YCIEIIHO MPOYUTAETCS Ha
J11000M KOMIIBIOTEPE MUPA, B JII000I OIEPAIMOHHON CHCTEME, C TIOMOIIBIO JII0-
00ii MporpaMMbl, IPeIHA3HAYEHHOMN 11 PADOTHI C TEKCTOM, U Tak gajee. Ha-
[OMHUM, 9TO B 3TOT HAOOP BXOJAT:

e 3araBHbIE ¥ CTPOYHBIE OyKBBI JIQATHHCKOTO ajadaBura 0e3
JIMaKPUTUIECKUX 3HAKOB: ABCDEFGHIJKLMNOPQRSTUVWXYZ,
abcdefghijklmnopgrstuvwxyz;

3Kax y»ke 0TMeHajioch paHee, IPE/IOJNOKEHHA CO CIOBOM <HHKOLJa» JeJaTh BPEJIHO;
9TO OTHOCHUTCs M K IIPEIIIOJIOXKEHUIO O TOM, YTO Ballly HPOIPAMMYy <HMKOIJ3» HE CTaHyT
YUTATh MPOTPAMMHUCTEI U3 JPYTUX CTPaH.
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. 1.1: Orobpaxkaembie cumBosibl ASCIL

apabckue mudpnr: 0123456789;

3HAKW apUPMETHUYECKUX IeHCTBHUI, CKOOKM W 3HAKHW IMIPEIHHAHUI:

cyp M E-TIRHS) & O [ {<>=+-%/"\;
® 3HAK IMOJYEPKUBAHUSA _;
e TIPOOETBbHBIE CHMBOJBI — MPOOEs, TAOYIANMS W MEPEBO CTPOKH.

Hukakue gpyrue cumsosibl B 37oT Habop He BXOmaT. B ASCII He Hammioch
MeCTa, [IJisi CAMBOJIOB HAIIMOHATIBHBIX al(aBUTOB, BKJIIOYas PYCCKYIO KUPUII-
JMILY, & TaKKe JJlsl JIATUHCKUX OyKB ¢ AMAKPUTHUECKUMU 3HAKAMU, TaKUX
kak S wm A. Her B 5ToM HAB0pe MHOTHX MPUBBIYHBIX HAM Tnnorpa(bCKI/IX
CUMBOJIOB, TAKUX KaK JJIMHHOE THPE, KABBLIYKU-EJI0YKH («»), U MHOIHX JPY-
TUX.

CumBoJibl, He Bxojgainmue B Habop ASCII, B TekcTe mporpaMm
HWCII0JIh30BaTh HEJb3s — J[aXKe B KOMMEHTAPUSAX, HE TOBOPS Y2KE O CTPOKO-
BBIX KOHCTAHTAaX U TeM Oosiee 06 naerTudukaropax. OTMerum, 9To OOILITHH-
CTBO sI3BIKOB MPOTPAMMUPOBAHUS HE TO3BOJIUT KCIOJIH30BATH YTO TOMAJO B
“IeHTHDUKATOPAX, HO €CTh M TAKWe TPAHCISATOPHI, KOTOPBIE CIUTAIOT CHUM-
BoJibl, He Bxogsiwe B ASCII-raGmuiyy, nomycruMbiMu B HA€HTH(GUKATOPAX —
[IPUMEPOM MOXKET CJIY2KHATH OOJIbIIMHCTBO mHTEpIperaropos Jlucna. Hy a na
COEPKUMOE CTPOKOBBIX KOHCTAHT M KOMMEHTAPUEB OOJIBIIMHCTBO TPAHCJIs-
TOPOB BOOOIIE HE 00pAIAeT HUKAKOTO BHUMAHUS, MTO3BOJISST BCTABUTH TY/Ia
MPAKTUIECKU UYTO yromHo. Ul Tem He MeHee, MOMyCTUTEIBCTBO TPAHCIISATO-
POB He JIOJKHO cOMBATH HAC C TOJKY: TEKCT MPOrPAMMbI 003aH COCTOATE U3
ASCII-cumBosioB, u TobKO U3 HEUX. JI1060i cumBosr, He Bxomganmit B ASCII,
MOZKeT IIPEBPATUTHCS BO YTO-TO COBEPIIEHHO WHOE IIPU HEPEHOCE TEKCTA Ha,
JPYTroil KOMIBIOTED, MOXKET MPOCTO HE TPOUUTATHCS U T. .
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BozHukaer ecTecTBEHHBIH BOMPOC, KAK OBIThH, €C/IM MPOrPAMMa, KOTOPYIO
BbI IIUIIIETE, JOJXKHA OOIMIATHCS C MOJIb30BaTeeM mo-pyccku. OTBeT Ha ITOT
BOIIPOC MBI JIAJIUM YyThb MO3XKeE.

1.3.2. Aurawniickuii 93bIK — HE POCKOIIb, & CPEJICTBO
B3aNMIMOIIOHNIMaHMUA

Ilo cnoxwuBineiicss Tpaguiuu, MPOrPAMMUCTHI BCErO MHUPA HCIOJIb3YIOT
HMEHHO aHIIHICKUI A3bIK 171 obenus Mezk iy coboii?. Kax mpasumno, Mox-
HO TIPE/ITOJIAraTh, 9TO JII000H YesI0BeK, pabOTAIOIINIA ¢ TEKCTAMU KOMITBIOTED-
HBIX TPOrPAMM, MONMET XOTsi ObI HE OYEHBb CJIOXKHBIA TEKCT HA AHTJIMACKOM
sA3bIKE, BeIb MMEHHO HA ITOM S3bIKE HAMKWCAHA JOKYMEHTAIWS K Pa3HOOD-
pa3HbIM OMOJIMOTEKAaM, CTAHAAPTHI, OMUCAHNUS CETEBBIX MPOTOKOJIOB, U3IAHO
MHO2KECTBO KHUI' [0 IIPOrPAMMUPOBAHUIO; KOHEYHO, MHOI'€ KHUTH U JIPyIHe
TEKCTHI IEPEBEICHBI Ha, PYCCKUA (& paBHO U Ha (DPAHILY3CKUiA, ATIOHCKUIT, BEH-
repCKUii, XUHM U MPOYUE HAIMOHAIbHBIE A3BIKH), HO ObLIO Obl HEPA3YMHO
OXKHIATh, 9YTO A1000T HYKHBIF BaM TEKCT OKAXKETCS JOCTYIIEH HA, PYCCKOM —
TOT/Ia KaK HA AHIJIMICKOM JOCTYIIHA MPAKTUYIECKH JII00asi MPOrPAMMUCTCKAS
nHdOpPMAITHSI.

13 3Toro BhITEKAIOT TpH BaKHbIX TpeboBanusi. Bo-mepsbix, JIOOBIE
naeHTUUKATOPHI B IPOrpaMMe JOJKHBI COCTOSATH U3 AHTJIMHCKHAX
CJIOB Wi OBbITh ab0peBuUaTypaMm aHIIMACKUX cJIOB. Kciu BbI 3206111,
KaK HYKHOE BaM CJIOBO IIEPEBECTH HA AHTIUHCKUIL, HEe TOJIEHUTECH 3aTJISTHY Th
B csioBapb. [loguepkaéM, 94TO CIOBA JOJIKHBL OBITH MMEHHO AHTJINHCKUE — He
Hemerkue, He (PpaHIy3cKue, He JIATUHCKUE U TeM OoJiee He PyCCKUe « TPAHCIIU-
ToM» (TOC/IeIHee BOOOIIE CIUTACTCS y MPOMECCHOHATIOB MPU3HAKOM Kpaifite
JlypHOTO TOHA). BO-BTOpBIX, KOMMEHTApUU B IPOrpaMMe J0JI2KHbI ObITh
HANWCAHBI II0-aHTJINMCKM; JIy4Ilie BOOOIE He MHCATh KOMMEHTAPUH, HEXKE-
JIW TIBITATHCS TUCATH UX HA S3bIKE, OTJIMIHOM OT aHrsuiickoro. V1, nakonerr,
M0JIb30BaTeJIbCKU mHTepdeiic IporpaMMsbl JIOXKEH ObITH JINOO aH-
IJIOSI3BIYHBIM, JIN0O <«MeX/yHapoJHBIM» (TO €CTh JOIMYCKAOIAM
nepeBoJ, Ha JII00OM SI3BIK); STOT MOMEHT MBI MOAPOGHO DPACCMOTDPHM B
caeayromeM maparpade.

K macrosimemy MOMEHTY y HEKOTODBIX YATATESEH MOT BOSHUKHYTH 3aKO-
HOMEPHBII BOIPOC — <& 4TO JeJiaTh, €CJIA s He 3HAI0 aHrauiickoroy. Orser
Oyzer TpUBHAJIEH: B 9TOM CJIy4ae HEOOXOIMMO CPOYHO HAYATh €r0 MHTEHCHUB-
HOe m3ydenwe. [Iporpammuct, He ymemmuii 0ojiee-MeHee TPaMOTHO MHCATH

40craBuM B CTOpPOHE BOIPOC O TOM, XOPOIIO 9TO HJIH IIJIOXO, H OTPAHMYHMCS KOHCTATA-
nueit pakra. OTMETHM, BOPOYEM, UTO ¥ Bpadell n hapMaIleBTOB BCETO MUPA €CTh TPAJUTINST
3aI0JIHATH PEIEeNThl M HEKOTOPBIE APyTHe MEeIWIMHCKHE JTOKYMEHThI HA JIATHHCKOM S3BI-
Ke, a, HalpuMep, OpUIHaIbHBIM I3bIKOM BCEMHUPHOIO OYTOBOIO COM03a sBJsieTcs dpaH-
Ly3CKMi; TaK WM WHAYE, CYIIECTBOBAHUE €JUHOr0 NPOQECCHOHAIBHOTO S3bIKa OOIIeHMST
OKa3bIBAETCS BO MHOI'OM IIOJIE3HO.
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no-anruiicku (1 rem 6ojiee He MOHUMAIOIIU aHIINICKOT0), B COBPEMEHHBIX
yCI0BUSAX TPO(ECCHOHAIBHO HETPUTOAEH, CKOJIb Obl HEMPUATHO ITO HU 3BY-
qaJio.

1.3.3. O pyccKoga3bI9YHOM I10JIb30BaTEILCKOM MHTEepdeiice

MyHKT 0O s3blke NONB30BaTENLCKOrO UHTEpdelica HYKAAETCA B JOMNONHUTENBHOM
KOMMEHTapUM, KOTOPbIA NOCAYXMT OTBETOM Ha BOMNPOC O TOM, Kak ObiTb, ecnn npo-
rpamma JoskHa oblwaTbCsi C NOJSb30BATENEM MO-pycCKM (MM MO-HEMELKW, Wan no-
KUTAACKN — 3TO HE BAXKHO).

N3zonsumonnsm B nporpaMmMupoBaHumM, K CHaCTbiO, YLIEN B AAJIEKOE MPOLUJIOE, U
B HalKM JHU HAZ OZHOW MPOrpamMmoi MoryT paboTaTbe NMpOrpaMMunCTbl U3 HECKOJIbKUX
[ECATKOB Pa3HbIX CTPaH, a MNOJIb30BATLCS OfHON 1 TOl >Ke MporpaMMoli MOryT NoJib30-
BaTENN BCErO MMpa — BO BCSIKOM CJy4ae, BCEX 4acTeli Mupa, rae eCTb KOMMbIOTEpbI.
B Takoii 0bcTaHOBKE MOCTOSIHHO BO3HMKAET CMTyauusi, KOrga nporpammy Heobxogu-
MO «Hay4nTb» OBWATLCS C KOHEYHLIM MOJIb30BATENIEM HA TAKOM SA3bIKE, KOTOPOro HE
3HAET HUKTO U3 €€ aBTOPOB, NPU4YEM 3Ta CMTyauusl B HALLE BPEMsl MPEACTABASET CO-
6oii cKkopee NpaBuIO, HEXENN NCKIIOHEHE. AJanTauus NporpaMmbl K NCTOJIb30BAHNIO
APYroro si3blka OKa3blBAeTCsl LOCTAaTOYHO MPOCTOl, eciin e€ aBTOp CneAoBas onpe-
LenéHHbIM cornawenusivM; obuwas naes TyT TakoBa, YTO WCXOAHbIE CTPOKM, KOTOPbIE
[OJKeH yBUAETb (NN BBECTM) MOJSIb30BATENb, NPSIMO BO BPeMsi paboTbl MporpamMmbl
3aMEHSIIOTCSl CTPOKaMU, HAMMCAaHHBIMU Ha APYrOM sSi3blKE, KOTOPbIE 3arpy>KatoTcsi n3
BHEWHero paiina (To eCTb He SBASIOTCS HacTbto Mporpammel). Tak, B ONEPaLNOHHbIX
cuctemax cemeiicta Unix obbI4HO Ans 3TOW Lienu ucnonbsyercst bubnnoreka gettext;
B 4acTHOCTM, npu paboTe Ha si3bike Cu, 4TOBLI CAENaTh BO3MOXHOI 3arpy3Ky CTPOK BO
BPEMSI UCMOJSHEHUS, BCE CTPOKM B NMpOrpaMme obpamsitoTCsl 3HAKOM MOAHEPKUBAHNS
u CKObKamu — Hanpumep, BMECTO

printf ("Hello, world\n");
nuwyT
printf (_("Hello, world\n"));

Makpoc ¢ nmeHem «_» pa3BOpayMBaETCs B BbI3OB PYHKLUUN gettext, kOTOpasi NbiTa-
eTcst HaliTu palin C NnepeBofOM COODLLEHNI HA NCNONb3yeMbIii S3bIk UHTepdeiica, a B
Hém, B CBOIO o4epeab — nepesog asst cTpoku "Hello, world\n", npu4ém cama 31a
CTPOKa MCMONb3yeTCs KaK KoY Ansa noncka. Ecnu He ypanoce HaiiTn Takoii nepesop,
(vnn cam daiin ¢ nepesogamn), B Ka4eCTBE Pe3ynbTaTa BO3BPALLAETCS APryMEHT, TO
ecTb ecnin gettext He 3HaeT, kKak nepesectn CcTpoky "Hello, world\n" Ha Hy>KHblii
A3bIK, OHa TakK U OCTABUT 3TY CTPOKY HETPOHYTOI.

Ecnn Bbl MO KakMM-TO MpUYMHAM He XOTWTE MCMOJBL30BAThL gettext, AOCTATOYHO
nepeonpeaennTe Makpoc _, 4TODbl OH BCerga BO3BpALLas CBOW apryMeHT; Nepeaenbi-
BaTb Nporpammy, Takum obpasom, He NpuAETcs.

Bonblie Toro, ecnu pake Bbl He COYMM HY>KHbIM MOAFOTOBNTL CBOK MPOrpammy
K MCMo/b30BaHnto ¢ 6nbnunotekoil gettext, 3TO MOXeT chenatb 3a BaC APYroii npo-
rpaMMUCT, MPOCTO 3aKJIO4YNB BCE CTPOKOBbIE KOHCTAHTbLI B MakpoBbi30os _ (), 4To Ao-
CTAaTO4YHO MPOCTO — MpW W3BECTHOI JIOBKOCTM 3TO MOXHO CAENaTb OAHOW KOMaHAOWM
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B TEKCTOBOM PeaaKTope. Ectb, ogHako, oaHo KpaliHe Ba)KHOe yC/I0BUE, BbINOJIHEHMNE
KOTOPOro HeobxoAnMO ANsl NpeBpaLLeHns MOHOSI3bIHHOW NPOrpaMMbl B « MEXAYHAPOA-
HYIO»: BCe COODLEHNs1 B €8 TeKCTe JOJIXKHbI ObiTh aHrnuiickumu. [BoiiHol nepesog
cncTeEMaMun MHTEPHAUMOHANN3aLunn He NpefyCMOTPEH, HY a NMePeBOAYHUNKOB C PYyCCKOro
Ha Apyrue si3blku, byab TO KUTAWCKAN WM HEMELUKWUIA, HAlTN ropa3fo CIIOXKHEe, YeM
NEPEBOAYHMKOB C aHIIMACKOro — OCODEHHO €C/n Y4eCTb, 4TO pedb UAET He O npodec-
CNOHANbHbIX NEPEBOAYHMKAX, A, KAK MPaBUIO, O NpPOrpaMmMunucTax, KOTOpbIM NpuLlLiIo B
roJIoBY MepeBecTn COOOLEeHNst 04epesHON NPOrpaMMbl Ha CBOW POAHOI SI3bIK; aHTINA-
CKUI 3HAtOT NPOrpaMMUCTbl BO BCEM MUPE, HO BOT HATW HEpPYyCCKOro NporpaMmmucTa,
npu 3TOM 3HalOLWero pycckuii, byaer nocnoxee.

Takum obpasom, nporpaMmMa, Aake He aAanTUPOBAHHAS NCXOAHO MOJ, HY>KAbl MHO-
rosi3bI4HOCTM, BMOJIHE WMEET LUAHCbI CTaTb KOrAa-Hubyb «MeXAYHapOAHOW» — HO
TOJIbKO B TOM CJiy4ae, €Canm NCXOA4HO BCe coobuieHnss B €€ TekcTe aHrnuiickue. U3
3TOro o4eBUAHbIM 0bpasom cnepyeT cHOpPMYIMPOBAHHOE BbilIe YTBEPXAEHMe: Balla
nporpaMma foJsikHa bbiTe nubo «MexayHapogHoii», nmbo aHrnosisbivHoi. Ecin Bbl
HE 4yBCTBYyETE ce65| B CNJiaX NN HE NMEETE XKENAHNA YyHUTbIBATb BO3MOXKHbI i nepeson
nHTepdelica nporpaMmbl Ha APYrue si3bIKK, NO KpaiiHel Mepe He nuwaiiTe gpyrux npo-
rPaMMNCTOB BO3MOXXHOCTN CAENATb 3TO 3a BacC. ECJ'IVI XK€ PYCCKOA3bIHYHOCTb ABNSAETCA
Tpe6OBaHVIeM, HE NONEHNTECb CAENaATb BCé npasuibHO — TO €CTb B COOTBETCTBUN C
TpebOBaHUSIMU K MEXAYHAPOLHOCTM .

1.3.4. CrangapTublii pa3zMep 3KpaHa

Heobxomumo y4auTBhIBATH CyNIECTBOBAHUE TAKOTO IOHATHS, KAK CTaH-
JapTHBIA pazMep aipaBUTHO-IIMQPPOBOro 3KpaHa, KOTOPbBIT cocTaB-
asgetr 24 nin 25 crpok no 80 cuMBOJIOB.

IMupuna Tekcra B 80 CHMBOJIOB CTaJIa CBOETO POA TPAIUNIMEH B 00Ja-
cru mporpammupoBanns. Ilponcxoxaenne qncia 80 BOCXOAUT KO BpEMEHAM
nepdorapT; mepdorapThl Hanboee MOy IsIpHOro (popmaTa, ImpeII0KEeHHOTO
dbupwmoit IBM, coneprxkasm 80 KOJIOHOK /jisi IPOOUBAHKS OTBEPCTHUH, IPUIEM
[IPU UCTIOIb30BAHNY TIEPGOKAPT I TPEICTABIEHIS TEKCTOBOM HH(MOPMAINN
Kaxk7as KOJIOHKA 3amaBajia oguu cuMmBoJi. OmHa mepdokapTa, TaKuM 00pa-
30M, COIEpIKaIa CTPOKY TekcTa 10 80 CHMBOJOB IJIWHON, M MMEHHO M3 Ta-
KHAX CTPOK COCTOSLTH TE€KCThI KOMIIBIOTEPHBIX IPOrpaMM Tex BpeméH. lamHa
CTPOKHM TeKCTa, paBHada 80 cuMmBosaM, emé B Hadaste 1990-x roios ocraBatach
OTHUM W3 CTAHIAPTOB JIJI MATPUUYHBIX MPUHTEPOB. [Ipu mosBIeHN B HaYa-
Je 1970-x romoB anpaBUTHO-IIN(POBLIX TEPMUHAIOB UX MMAPUHA COCTABMIIA
80 3HaKoMecT, YTOOBI 0DECIIEYUTh «COBMECTUMOCTBHY [BYX MPUHIIAMTHAAJIHHO
Pa3IUIHBIX CIIOCOOOB BBOJA KOMIIBIOTEPHBIX mporpamm. J[o cux mop MHOrHe
KOMIIbIOTEPbI, OCHAIEHHDBIE TUCILIESIMH, ITOC/I€ BKAIOYECHNS TNTAHAST HATAHA-
0T PabOTy B TEKCTOBOM PEXKWME, W JIUIIh TOCJIe 3arpy3Ku OMepPaIMOHHOM
CUCTEMBI TEPEKTI0YAIOTCH B IpadUIeCKuil PeXKUM; IIMTUPUHA IKPAHA B TEKCTO-
BOM peKiMe B OOJIBIIMHCTBE CIydaeB COCTaBIAET BCE Te 2Ke 80 3HAKOMECT.

OHUM U3 TPAJUIMOHHBIX CIIOCOOOB yIIPABJIEHUS KOMIILIOTEPOM OCTAETCs
KOMaH/[Has CTPOKa (B OCOGEHHOCTH 9TO BEpHO Jyis cucreM cemeiicrsa Unix,
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HO "acTo Tpebyerca u B Mupe Windows); dale BCero jis 3TOro MCIoIb3y-
10TCs rpadUIeCKre MPOTPAMMBI, IMYAUPYOUwue aadaBuTHO-IH(MPOBOI TEP-
vunan. [IlupuHa CTPOKM B TAKMX MPOrPAMMAX COCTABJISIET, KAK HECJIOXKHO
noragarbest, 80 CUMBOJIOB, XOTs 3TO OOBIYHO JIETKO UCIPABUTD, IPOCTO M3Me-
HUB pa3Mepbl OKHa.

Brino 661 HEBepHO TOSIATaTh, 9TO UKCJI0 80 316eCh aDCOTIOTHO CJIydaifHO.
Ecnu orpanunyenne Ha AJIWHY CTPOK CAEJIATH CYIIECTBEHHO MEHBIIUM, HCATDH
IPOTPAMMBI CTAHET HEYIOOHO, B OCOOEHHOCTH €CJIM Pedb WAET O CTPYKTYPH-
POBAHHBIX A3BIKAX, B KOTOPHIX HEOOXOIMMO HCIIOJIH30BAHUE CTPYKTYPHBIX OT-
crynos. Tak, B 40 cuMBOJIOB HA CTPOKY HE YJIOKUJIUCDH Obl aKe IIPOCTEHbKHE
MpUMEpBI TpOrpamMM, npueenénnse Ha cTp. 10-12. C apyroit cTOpoOHBI, TPO-
TPAMMBI C CYIIIECTBEHHO 0OJiee IIMHHBIMU CTPOKAMHU OKA3BIBAETCH TIKEIO
9UTATDh, JAXKE €CJIU COOTBETCTBYIOIUE CTPOKYM MOMEMIAIOTCS HA SKPAHE WJIH
qucre 6ymaru. Ilpuwunna 3mech cyry00 SproHOMHUYECKas W CBS3aHA C HEOO-
XOZMMOCTBHIO IIOCTOSIHHO II€PEBOAUTH B3IVIS/ BJIEBO-BIPABO; OTMETHM, YTO B
OOJILINMHCTBE KHUT IMUPUHA TIOJOCHI HADOPa TakkKe He mpesbimaer 80 cum-
BOJIOB (OOBIYHO KHUXKHAs CTPOKa BMeIaeT 65—75 3uakos). Tpaaunusa orpa-
HAYWUBATH JJIMHY CTPOK TeKCTa 80 CHMMBOJIAME HACYUTHIBAET CTOJb JIOJICYIO
HCTOPHIO® IMEHHO HOTOMY, ITO 9rca0 80 0Ka3aI0Ch YAATHEIM KOMIIPOMECCOM
MEK/Iy MaJjioli BMECTUTEJHbHOCTHIO KOPOTKHAX CTPOK U HEYI000YNTAeMOCTHIO
JIJIMHHDIX.

IIpu coBpemeHHOM pa3Mepe IUCIIEEB, WX TPAMDUIECKOM paA3PEIIEHUN U
BO3MOXKHOCTHU CHIETh K HUM OJU3KO 0e3 Bpena Ijid 30POBbsS MHOTHE TIPO-
IPAMMUCTBI HE BHUIAT HUYEro IJIOXOTO B PEJAKTHPOBAHUU TEKCTA TIPU IITHU-
puHe OKHa, cyiiecTBeHHO mpesbimaorieii 80 3makomecr. C TOYKH 3peHUst
SPrOHOMUKHU TAKOE DPEIleHWEe HEe BIIOJIHE Y/IA4HO; [EeIecoo0pa3Ho jmbo ce-
JaTh mpudT KpymHee, YTOOBI TJIa3a MEHbIE YCTAaBAJHU, JTUOO MUCIOJIb30BAThH
IMAPUHY YKPAHA I PA3MEIIEHNsT HECKOJbKUX OKOH, B HEKOTODBIX U3 KO-
TOPBIX PADOTAET CEAHC PEIAKTUPOBAHUSA — ITO Caejaer Oojee yao0HON Ha-
BUTAIMIO B BAIIEM KOJI€, BE/Ib KOJ| CJIOXKHBIX ITPOrPAMM OOBIYHO COCTOUT U3
MHO2KECTBA (DailIioB, 1 BHOCUTD M3MEHEHHUs YACTO IPUXOJAUTCSH OTHOBPEMEHHO
B HECKOJIFKO n3 HUX. OTMETHM, 4TO MHOTHE OKOHHBIE TEKCTOBBIE PEIAKTOPHI,
OPUMEHTHPOBAHHBIE HA MPOTPAMMUPOBAHUE, TaKWe Kak geany, gedit, kate
¥ T.II., IITATHO MTOKA3bIBAIOT HA HKPAHE JIMHUIO TPABOI I'PAHUIIBI — KaK pa3
Ha ypoBHE 80-r0 3HAKOMECTa.

CyrectByer J10CTATOYHO MHOIO MPOIPAMMUCTOB, HPEANOYUTAIONIAX HE
pacmaxmBaTh OKHO TEKCTOBOI'O PEJAKTOPA Liupe, YeM Ha 80 3HAKOMECT B CTPO-
Ke; 6oJIee TOro, MHOTHE MPOTPAMMUCTBI TMOJIB3YIOTCS PEIAKTOPAME TEKCTOB,
paboTaAIUMU B IMYJIATOPE TEPMUHAJA, TAKMME, KaK Vim Wd emacs; 00a
pemakTopa uMmeloT rpadudeckue BepCHU, HO HE BCEM NPOrPAMMUCTAM 3TH
Bepcun HpaBATCH. [OBOJIBHO YaCTO B MPOIECCE SKCILIYATAIUU ITPOrPAMMBI

580-kostono4nbIe MepdOKAPTHI ObLIN mpenIoKeHsl IBM emé B Tpuaunareie Tombl XX
B. — 3a/10JIr0 10 MOsiBJIeHUs mepBbix DBM.

23



BO3HUKAET TOTPEOHOCTHh MPOCMATPUBATH U AK€ PEIAKTUPOBATH MCXOIHBIE
TEKCTHI Ha YOaAEHHOT MAIllMHE, KA4eCTBO CBA3M C KOTOPOil (/ub0 moauruka
6e3011aCHOCTH KOTOPOIi) MOXKeT He I03BOJIATh UCIOJb30BaHue rpaduku, U B
9TOH CHUTyaIluu OKHO aadaBUTHO-TH(PPOBOrO TEPMHUHAJA, CTAHOBUTCS €IUH-
CTBEHHbBIM ,B;OCTyHHbIM I/IHCprMeHTOM. MBBeCTHbI nporpamMmMmHubIe CpezacTBa,
NpeIHA3HAYEHHBIE s PAbOThl ¢ MCXOAHBIME TEKCTAMU TPOrpaMM (HAMpPH-
Mep, BBISBJISIONINE PA3IUYIUS MEXKIY ABYMsI BEPCHSIMU OIHOTO W TOTO IKe
UCXOZHOIO TEKCTA), KOTOPbIE PEAIM30BAHBI B IPEINOIOKEHUH, YTO CTPOKU
HMCXOMHOTO TEKCTA He MPeBHImaioT 80 CHMBOJIOB B JIJIHHY.

YacTo JUCTHHT TPOrpaMMbl ObIBAET HY2KHO HamedaraTb Ha Oymare. Ha-
JIn4aue JJINHHBIX CTPOK B TAKOM CHTyaIWy MOCTABUT BAC MEPE] HEMPUATHBIM
BBIOOPOM. MOXKHO 3aCTAaBUTD JJIMHHBIE CTPOKU YMEIIATHCS HA OyMare B OIHY
CTPOYKY — /OO YMEHBIINB pa3Mep MmpudTa, Tu00 HCHONb3ysa Oosee mupo-
KH# THCT OyMarn uin «Meifi3a:KHyI0» OPHEHTAIMI0 — HO IMPH 3TOM OObITast
9acTh IJIOMAMU JIUCTA OyMaru OCTAHETCs IIyCTOM, a IUTATh TAKOW JIMCTHHT
OymeT Tpy/aHee; eCau CTPOKYM 0Ope3aTh, MOMPOCTY OTOPOCUB HECKOJIBKO TPa-
BBIX TTO3WIINIA, €CTh PUCK YIYCTUTh YTO-TO BAYKHOE; HAKOHEI], €CJIN 3aCTABUTH
CTPOKU aBTOMATHUYIECKU TIEPEHOCUTHCS, YUTAEMOCTH IOy YEHHOTO Oy MarKHOTO
JILCTHUHTA OYIeT XyrKe, HeXKEIN YNTAeMOCTb MCXOIHOTO TEKCTA C IKPAHA, ITO
y2Ke€ COBCEM HHKY/a He TOJTUTCS.

BroiBo 13 BCEro BBIMECKA3AHHOIO HAIPAIIUBACTCS JOBOJIBHO OYEBH THBII:
KaKUM ObI TEKCTOBBIM PEIAKTOPOM BBl HU MOJIB30BAJIUCH, HE CJIEAYET JIOMyC-
KaTh MOSABJIEHUS B TIPOrPAMMe CTPOK, JIJIIHA KOTOPBIX TPeBOCXOAuT 80 CHMBO-
JI0B. B [1eiicTBUTETBHOCTH YKeJATETHHO BCETIa YKIAIBIBATHCI B 75 CHUMBOJIOB,
9TO MMO3BOJIAET yMECTHTh B 80 CHMBOJIOB HE TOJIBKO CTPOKY HMCXOIHOTO KO,
HO u €€ Homep (Yerbipe CUMBOJIA HA HOMED, OJHO 3HAKOMECTO Ha IPOOes:
MEK Iy HOMEPOM U COOCTBEHHO CTPOKOI, OCTABINNECS 75 TO3UIMIA HA TEKCT).
D70 MO3BOIUT KOMMOPTHO pabOTATh C BAIIUM TEKCTOM, HAIIPUMED, TPOTrPaAM-
MUCTY, UCIOJB3YIOMEMY PEJAKTOP Vil C BKJIIOYEHHON HyMepanueil CTPOK;
M3 TAKOTO HUCXOTHOTO KOJA MOXKHO OymerT chpOpMHPOBATHL KPACHUBBIN U JIETKO
YUTAEMbIH JIUCTAHT C IPOHYMEPOBAHHBIME CTpPOKamu. Kak yzke TOBOPHIIOCH,
PEIAKTOPHI TEKCTOB, OPUEHTUPOBAHHBIE HA MTPOTPAMMUPOBAHNE, OOBIYHO TIOI-
JIEPKUBAIOT W300paAKEHNE MPABOI T'PAHUIIBI, U TIO YMOJTIAHUIO 0TOOPAKAIOT
9Ty TpaHuIlly uMeHHO mocje 80-r0 3HAKOMECTa B CTPOKE; He MmpeHedperaite
THUM.

HekoTopbie pykoBoacTBa no CTUO OPOPMAEHNS KOAA AOMYCKAIOT «B UCKIHOHU-
TENbHBIX CAy4asix» MpPEeBbIWATb NPeAen AnuHbl CTpoku. Hanpumep, ctunb odopmne-
Hus1, yctanosnenubli ana sapa OC Linux, kaTeropmyeckn 3anpeuwiaer pasHOCUTbL Ha
HECKOJIbKO CTPOK TEKCTOBbLIE COO6LIJ,€HI/IF|, n ons 3TOro cay4asi roBoOpuTcsa, 41O ny4due
OyAeT, ecnu CTPOKa MCXOLHOMO TEKCTA « BbIJIE3ET» 32 YCTAHOBAEHHYIO rpanuuy. [Mpuyu-
Ha TaKOro 3anpeta JOCTaTO4YHO npocTa. Agpo Linux — nporpamma KpaiiHe obwmnpHas,
N OPNEHTUPOBATbLCA B eé NCXOAHbIX TEKCTaX AOBOJIBHO TPYAHO. Yacto B npouecce sKcC-
nayaTauun BO3HMKAET NOTPEOHOCTb y3HATb, KaKOW NWMEHHO (DParMeHT NCXOAHOTO TeK-
CTa CTan I'IpI/I'-WIHOﬁ nosiBAE€HNsA TOro nnn NHOro COO6LLl,eHI/I9| B CUCTEMHOM >XKYypHane, n
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NpoLLEe BCEro HaliTM COOTBETCTBYIOLLEE MECTO NPOCTLIM TEKCTOBLIM MOUCKOM, KOTOPbINA,
pasymeeTcsi, He cpaboTaeTt, ecnn coobuieHne, KOTOPOe Mbl MbITAEMCSl HAWTUN, PA3HECEHO
Ha HECKOJIbKO TEKCTOBbIX KOHCTAHT, HAXOASILUMXCS HA Pa3HbIX CTPOKAX MCXOAHMKA.

TeM HE MEHEE, NpeBbIIEHNE p,OI'IyCTI/IMOﬁ ANMNHbI CTPOK OCTaéTCH HEeXeNaTeJSIbHbIM.
B Tom >xe camoM pykoBoacCTBe no oopMIIEHUIO KOAA ANst siapa Linux Ha 3TOT CHET nme-
OTCSl JOMOSHUTENbHbIE OFPAHNYEHMs] — TaK, 33 NPaBOM rpaHuUell SKpaHa He AOJKHO
ObITh «HMYEro CyLLECTBEHHOrO», 4TODbI 4enosek, 6erno npocMaTpuBatoWwmii Nnporpam-
My M He BUASLWMIA TEKCTa CrpaBa OT rpaHuMubl, He MPONYCTUSI B Pe3ynbTaTe KaKOe-To
BaXKHOe eé CBOWCcTBO. YTObbI ONpefennTb, KPUMMUHAMEH BaL Cay4vaii WAU HET, MOXET
noTpeboBaTbCA [OCTAaTOYHO Cepbé3Hbili onbIT. MoaTomMy Hawny4dwum BapuaHtom Oy-
ZeT BCE xe cymTaTb TpeboBaHue cobntogerusi 80-CMBONBHOW rPaHULbl XKECTKUM, TO
€CTb HE AOMYCKAIOLMM UCKIJIKOHEHNIA; KaK MOKa3bIBAET MPAKTMKA, C 3TUM BCErAA MOXHO
CNpaBUTLCS, yAA4YHO pa3bus BbipaXkeHUe, COKPATUB TEKCTOBOE COODLLEHME, YMEHBLINB
YPOBEHb BJIOXKEHHOCTU NMYTEM BbIHECEHUSI YaCTell aNropuTMa BO BCMOMOraTesbHbIE MOA-
nporpaMmsi.

Kpowme crangapTHOi MIUPUHBI 9KPAHA, CIEIYET OOPATUTH BHUMAHUE TaK-
Ke W Ha ero BbIcoTy. Kak yrke rOBOPWJIOCH BBIIE, TMOAMPOrPAMMBI CJAETyeT
JeIaTh JOCTATOYHO HEOOIBIINMHI, YTOOBI OHU IIOMEIIATNCH Ha IKPAH IO BBICO-
Te; OCTAETCs BOIIPOC, KAKOM CJIeJIyeT MPeIoaraTb 3Ty BOT «BbICOTY IKPaHa».
TpaaunuoHHbI#l OTBET HA 3TOT BOMPOC — 25 CTPOK, XOTS UMEIOTCA U BapPH-
aruu (manpumep, 24 crpoku). Ilpeanosarars, 9ro skpan Oyaer Gosbiie, He
cJieTyeT; BIpOYeM, KaK y2Ke TOBOPUJIOCH, JJIMHA TO/IITPOTPAMMbBI B HEKOTOPBIX
cllydadX «HMMeeT MPaBO» CJIErKa IIPEBBIIIATh BBICOTY 9KPAaHAa, HO He HAMHOTO.

1.4. MoayabHOCTH

1.4.1. O poam moacucTeM U MOIYJa€Eit

IToka wMCXOOHBIN TEKCT MPOrpaMMbl COCTOWT U3 HECKOJIBKHUX TECATKOB
CTPOK, €ro mpolre BCero XpanuTh B ogHOM daiime. C yBenuueHueM o6beé-
Ma MPOrPaMMBbl, OJTHAKO, PabOTATh ¢ OfHUM (BAIIOM CTAHOBUTCS BCE TPYIHEE
U TPYJHEe, U TOMY MO2KHO HA3BaTh HECKOJbKO npuduH. Bo-nepBbIx, JiuH-
HBI (haiiyl 3JIEeMEHTAPHO TSXKEJIO TEPENCTHIBATE. BO-BTOPBIX, KAK MTPABUIIO,
MPOTPAMMUCT B KaXK/blii MOMEHT BpeMeHW PabOTaeT TOJIBKO C HEDOJbIINM
dparMeHTOM HCXOTHOrO KOZA, CTAPATETHHO BBIKHUIBIBAS U3 TOJOBBI OCTAb-
HbIE JaCTH MPOrPAMMBI, 9TOOBI HE OTBJIEKATHCS, W B ITOM ILJIaHE OBLIO OBI
Jiydiie, 97006l (PparMeHThl, He HaXOAAIecs B pabore B HACTOAIIAI MOMEHT,
PAaCIoIaraJnuch ObI TIe-HUOYIb MOJAJBINE, TO €CTh TaK, YTOOBI HE TIOMa aTh-
cd Ha TJIa3a MPOTPAMMUCTY JlaXkKe CiIydaitno. B-tperbux, ecam mporpamma
pa3burta Ha OTAebHBbIE (DANbI, B HEl OKA3hIBAETCS TOPA3/0 MPOIIE HAWTH
HY2KHOE MEeCTO, ITOI00HO TOMY, KaK MPOIe HAWTH HYKHYI0 OyMmary B mKkady
¢ O(pUCHBIMH TAITKAMHU, HEXKETU B OOJIBIIOM SITUKE, HAOUTOM CBAJIEHHBIMU B
Gecriopsiike Oymaykkamu. Hakomelr, 9acTo ObIBAeT TaK, UYTO OJWH W TOT IYKe
dparmMenT KoJIa WCIOIb3YeTCs B PA3HBIX MTPOrPAMMAX — & BEIb €r0, CKOpee
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BCEro, MPUXOAUTCs BPEMSA OT BPEMEHU DEJIaKTUPOBATH (HAIPUMED, UCIIPAB-
JIATH OIIMOKY ), U TYT YK€ COBEPIIEHHO OUYEBHUJIHO, 4TO IOPa3/10 HPOIIE UCIPa-
BuTH (haiij B OJHOM MecTe U CKOnMpoBaTh ((ailsl HeamKoM) BO BCe OCTAIbHbBIE
[IPOEKTHI, YEM HCIPABJIATH OAUH U TOT 2Ke (PPArMeHT, KOTOPbIil BCTABJIEH B
pasubie haitb.

IpakTudyecku 1000 A3BIK TPOrPAMMUPOBAHUS (UM KAK MUHUMYM JIIO-
fas MpaKTUIECKU MIPUMEHUMAs ero peajin3alus, Kak B ciydae [lackais) moa-
JePKUBAET BKIIOYEHNE COAEPKUMOr0 OIHOro daitna B Apyroit ¢aita Bo Bpe-
M3l TpaHCJasaun; B s3bike CU 9T0 [es1afoT ¢ MOMOINbI0 JupeKTuBbl #include,
B bosbmiuacTBe peasnudanuit [lackana — mupektusoit {$I }, B Jlucie — BoI-
3oBoM micepmodyuknun load, B IIposiore mjs TOro ke caMoro mpeaycMOTpeH
BCTPOEHHBIN peauKaT consult, u Tak gaiee. Pasbuenne rekcra mporpaMmbl
HA OT/AesbHBbIe (haitibl, coequHAEMble TPAHCIATOPOM, CHUMAET 9YacThb IIPO-
671eM, HO, K COXKAJEHUIO, He BCE, MMOCKOIbKY TaKoil Habop ¢aitnoB ocraércs,
KAK TOBOPSAT IPOrPAMMUCTBI, 00HOT eduHuyel MPaHCAAUUY — UHAYE TOBO-
Psi, MBI MOKEM WX TPAHCJIUPOBATH TOJIHKO BCE BMECTE, 3a OauH TpuéM. Kcm
pedb uAET 00 WHTEPIPETUPYEMOM WCIIOJHEHWH, TO JAPYrOro BHIXOAA y HAC B
ar06oM cirydae HeT®, HO mpH MCIOIL30BAHEE KOMIOMIANNY BPeMs IIOJTy IeHHs
FOTOBOIO WCHOJHAEMOro (aiija mocae BHECEHUs MPABOK B MCXOIHBIN TEKCT
MO2KET OBbITH CyIIECTBEHHO COKPAIIEHO, U TAKOE COKPAIIEHIE YaCTO OKA3bIBa-
ercss HeOOXOJUMBbIM Ui IPOojoJzKeHnst paborbl. COBPEMEHHBIE KOMIIHJISITO-
PbI pabOTAIT JOBOJBHO OBICTPO, HO 0ObEMBI HAMDOJIEE CEPHE3HBIX TTPOrPAMM
TAKOBBI, 9TO WX ITOJIHAST MEPEKOMITHJIANINAS MOXKET 3aHITh HECKOJBKO JaCOB,
a WHOTA W HECKOJbKO CyTok. Kcim mocime BHeceHus J000T0, Jax»Ke Camo-
0 HE3HAYUTETHHOIO U3MEHEHHS B MPOrPAMMY HAM, 9TOOBI IOCMOTPETH, 4TO
LOJLy YMJI0Ch, UPUAETCH KIAATh CyTKHU (J4a U 1apy 4acoB — 3TOro yxke Oy-
JIET JOCTATOYHO) — pabOTaTh CTAHET COBEPIIEHHO HEBO3MOXKHO. Bojee Toro,
MPOrPAMMUCTBI MPAKTUIECKU BCETIA UCIOIB3YIOT TAK HA3BIBAEMBIE OUOAUO-
meKy — KOMILIEKTHI TOTOBBIX MOAPOrPAMM, KOTOPBIE M3MEHSAIOTCH OYEHB
PEIKO M, COOTBETCTBEHHO, IIOCTOSIHHO TPATHUTH BPEMs HA UX MEPEKOMITHIIS-
nuio 66110 ObI HECKOBKO Tuymo. Hakomer, mpobyieMbl CO31al0T MOCTOSIHHO
BO3HUKAIONINE KOH(PINKTHI UMEH: 4eM OOJIbINe 00bhEM KOma, TeM OOIbIne B
HEM TpeOyercsl Pa3IudYHbIX I00AIbHBIX UAEHTU(DUKATOPOB (KaK MUHUMYM,
UMEH TIOAIPOrpaMM ), PACTET BEPOSITHOCTD CJIyYallHbIX COBIIAJIEHUI, & CIe/IaTh
C 3TUM TPU TPAHCIANUU B OAWH MPUEM MOYTH HAYErO HEIb3s.

Bce 911 npobiieMbl IO3BOJISIET PENTUTh TEXHUKA Pa30esbHOT KOMNUAAYUL.
Cyrb €8 B TOM, 4TO IPOrpaMMa CO3JAETCA B BHJE MHOXKECTBA 000COOJIEH-
HBIX YaCTel, KaXkKaas W3 KOTOPBIX TPAHCIMPYETCS OTAeabHO. Takme dyactu
HA3bIBAIOTCS eQUHUYAMU MPAHCAAUUL IR MOodYyssmu. Jalne Bcero B posu

S Mureprpernpyemoe UCIOSHEHEE MOXKET OKA3aTHCA TIOJHOCTHIO HETTPUTOJHEBIM JJIS CITy-
4qas CJIMIIKOM OOJIBIION IpOrpaMMbl HMEHHO H3-3a HHU3KOU CKOPOCTH TPAHCJISIUK, TOTJA
KaK DU HCIOJb30BAHUHU KOMIHINPYEMOH CXEMBI MBI MOXKEM DPEIINTH IPOOJIeMy 33 CIET
Pa3aeIbHON TPAHCJISIUH.
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MO/IyJIell BBICTYTAIOT OTaeabHbE (daitabl. OOBITHO B BUIE 000CODIEHHOMN €1u-
HUIBI TPAHCIAIUU O0DOPMIIAIOT HAOOD JIOTUYECKH CBSI3aHHBIX MEXKIY CODOit
MTOANPOrPaMM; B MOY/Ib TaKzKe MOMEIIAIOT U BCE HeOOXOAUMOe /I uX Pabo-
ThI — HALIPUMED, [VI0DAIbHbIE IIEPEMEHHDIE, €CJIA TAKHE eCTh, a TAKKe BCEeBO3-
MOKHBIE KOHCTAHTHI ¥ mpovee. KaxKablit MOy b TPAHCAUPYETCS OTIEIHHO;
B pe3yJibTaTe TPAHCIANNNA KAXKIOTO W3 HUX TOJYYIAETCS 00BekmHbl (Patin,
00b19H0 uMeromuit cydduKe «.o». 3aTeM € TOMOIIBIO PEIAKTOPA CBA3EH U3
HaOOPa O0BEKTHBHIX (DAKTOB MOMYIAIOT UCIOMHIEMBIN (aii.

Ouenb BayKHBIM CBOMCTBOM MOJIYJIsl sIBJISIETCS HAJUYHE y HErO COOCTBEH-
HOIO NPOCMPAHCMEa SUIUMOCTNY UMEH: TPU CO3JAHUU MOJYJIS Mbl MOXKEM
PEIUTD, KAKWE U3 BBOAUMBIX WMEH OYIyT BUIHBI U3 IPYTUX MOIYJIEH, 8 KAKUe
HET; TOBOPSAT, 9TO MOIYJb IKCNOPMUPYEM IaCTh BBOAUMBIX B HEM nMEH. Ya-
CTO OBIBAET TAK, YTO MOJYJb BBOIUT HECKOIBKO JECATKOB, & WHOTIA W COTEH
n1eHTHOUKATOPOB, HO BCE OHU OKA3bIBAIOTCS HY2KHBI TOJIBKO B HEM CAMOM, a
73 BCeH OCTaIbHOI ImporpaMMbl TpeOyIoTcs oOpalieHus JUIIb K OTHON-IBYM
MOAMPOTPAMMAM, W IMEHHO WX UMEHA, MOJYJIb SKCIOPTUPYET. JTO MPAKTUYIE-
CKU CHUMAET MpOo0JIeMy KOHMINKTOB UMEH: B PA3HBIX MOIYJISX MOTYT TOSB-
JIATHCA METKH C OJWHAKOBBIMHU MMEHAMHU, U 9TO HUKAK HAM HE MEIIAET, €CJIH
TOJIBKO OHH HE SKCIOPTUPYIOTCHA. TeXHUIEeCKH 3TO 03HAYAET, 9TO IPHU TPAHC-
JISAIAN UCXOJHOI'O TEKCTA MOJYJs B OObEKTHBIN KOJ[ BCE HMIEHTHU(OUKATODHI,
KPOME 3KCIIOPTUPYEMBIX, UCIE3AI0T.

1.4.2. Moaynab Kak apXUTEKTypHasd €JINHUIIA

IIpu pacnpenemreHnn KOma TPOTPAMMBI IO MOIYJISM CJIEIYyeT MOMHUTH
HECKOJIBKO MTPABUI.

[Ipex e Bcero, Bce BO3MOXXHOCTHU OJHOTO MOAYJIS JIOJIXKHBI OBITH
JOTHUYECKH CBA3aHBbI MeXKJay coboii. Korma mporpamma cOCTOUT U3 IBYX-
TPEX MOJyJIe, OCTA8TCs BO3MOXKHOCTb IIOMHUTD, KAK MMEHHO PACIIPE/IEIEHbI
MO MOJIYJISIM YACTH MPOTPAMMBbI, MaXKe €CJIM TAKOe PACIpeIeseHre He MOI-
YUHEHO HWKAKOH jiormke. CuTyarms pe3Ko MEeHSeTCsi, KOrQa UUCI0 MOMIYJei
JIOCTUTAET XOTs OBbI IeCATKA; MEXKY TEM, IPOrPAMMBI, COCTOSIINE U3 COMEH
MO/IyJIel, MPeCTABIISIOT CODOM JOBOJIBHO YaCTOe siBJIEHUE, U, OOJbIIE TOrO,
MOZKHO JIEPKO HAWTH IIPOrPAMMBI, B COCTAB KOTOPBIX BXOJSAT THICIYM U JIAZKe
JecaTKU Thicsid Moayseii. OpueHTHPOBATHCA B TAKOM MACCHUBE KO/ MOXKHO
TOJIBKO B TOM CJIy9ae, €CJIU PeAJU3aIus TPOrPpaMMBbI HE MPOCTO PACKUIAHA,
110 MOJAYJAAM, HO B COOTBETCTBUM C HEKOTOPOU JIOTMKOW pa3fieseHa Ha IOJICH-
CTEeMbI, KaXKJas U3 KOTOPBIX COCTOUT U3 OJHOTO WU HECKOJBKUX MOJYJIEHt.

YTo6b! TIPOBEPUTDH, NMPABUIBHO JIU BbI IPOBOAWTE PA3OUBKY HA MOIYJIH,
3agaiire cebe 110 LOBO/LY KaXKI0r0 MO/YJ/Id (a TaKKe 110 LOBO/LY KaxK 0N 10/1-
CHUCTEMbI, COCTOSMIeH M3 HECKOJBbKUX MOJyJeil) mpocToii Bompoc: «3a wmo
KOHKDEMHO omeexaern 3mom modyss (sma nodcucmema)?s OrBer H0KeH
COCTOSTH U3 OHON (pasbl. Kcim JaTh Takol OTBET He MOy YaeTcs, TO, CKOpee
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BCEro, BAIll MPWHIINIT PA30WBKU HA MOy HYXKIAeTCA B KOppeknuu. B gact-
HOCTH, €CJI MOJIyJIb OTBEYaeT He 33 00Hy 33/1a1y, a 3a dee, IPUTOM HE CBSI-
3aHHBIE MEXK Ty COOOM, JOTHIHO OyIeT PACCMOTPETH BOIIPOC O PAa3OUBKE ITOTO
MO/TyJIs HA JBA.

1.4.3. OcaabyeHue CIienJeHHOCTH MOIYJIeit

Ilpu peanu3anum OTHUX MOJYJEH TMOCTOSHHO MPUXOIUTCS MCIOJIb30BATH
BO3MOYKHOCTH, PEAJU30BAHHBIE B IPYTUX MOIYJISIX; TOBOPST, YTO PEATU3AIINS
OJTHOTO MOJYJIS 3G6UCUIN OT CYIIECTBOBAHUS APYTOTO, WX 9TO MOIYIIH CUen-
Aenb, Mexky coboit. OIbIT MOKAa3bIBAET, YTO YeM cJjabee CIeMJIeHHOCTh
MoAyJieiil, TO eCTh X 3aBUCHMOCTDb APYT OT APYra, TEM 3TH MOIYJIN
moJie3Hee, yHUBepcaJbHee U Jierde IIOAJAI0TCd MOIM(PUKAIIAN.

CrieneHHOCTh MOyl MOXKET OBITh PA3HON; B YACTHOCTHU, €CJIU OIUH
MOJIYJIb WCIIOJIh3YeT BO3MOXKHOCTH IPYTOrO, HO BTOPOil HUKAK HE 3aBUCHUT
OT IEPBOr0, FOBOPAT 00 00HOCTNOPOHHED 3G6UCUMOCTAU, TOLIA KAK €CIU KazK-
JIbIH U3 IBYX MOJLYJIel HAIIMCAH B IIPEINIOJIOXKEHHH O CyIIeCTBOBAHUN BTOPOTO,
LPUXOIUTCSA TOBOPUTH O 83GUMHOTU 3asucumocmu. Kpome Toro, eciiu MOILyJib
TOJIBKO BBI3BIBAET MOAMPOTPAMMBI U3 IPYTOTO MOIYJIsT, TOBOPAT O CUENAEHHO-
CTU MO 6bL306aM, ECITA YKe MOIYJIb 00paIaeTcs K II00aTbHBIM MEPEMEHHBIM
JIPYTOTO MOYJIsi, TOBOPSAT O CUENAEHHOCTU 10 TepemeHHbiM. OTIMIai0T TaK-
XKE CUENAEHHOCTD N0 0aHHbLM, KOTIA OJHY U Ty 2Ke CTPYKTYPY B IaMSITH KC-
LOJIB3YOT JiBa ¥ DOJIee MOJLYJIst; BOODIIE MOBOPs, TaKasl CUEILJIEHHOCTh MOXKEeT
BOBHUKHYTH U 0€3 CIHENJIEHHOCTHU 110 TEPEMEHHBIM — HAITPUMED, €CJIN OJHA U3
MOMTPOTPAMM, BXOJISAIINX B MOJYJIb, BO3BPAIAET YKA3aTe/lb HA CTPYKTYDPY
JAHHBIX, TPUHAJIEKAILYI0 MOYJIIO.

OmnbIT IOKA3bIBAET, YTO OJHOCTOPOHHSS 3aBHCHUMOCTH BCEI/a JIydlle,
HEzKeJIM 3aBUCUMOCTD B3aMMHas, a CLEILIEHHOCTD 110 BbI30BAM BCErIa IIPeIIIo-
YTUTE/IbHEE CLEIVIEHHOCTH 10 nepeMeHHbIM. OCcoOeHHOH 0CTOPOXKHOCTH Tpe-
OyeT CIEeNIeHHOCTh MO JAHHBIM, KOTOPAs YacTO CTAHOBUTCS WCTOYHUKOM
HEMPUATHBIX OMMOOK. B mporpaMme, uaeaJ bHON ¢ TOUYKYM 3pEHHsS pA30OMEeHTsT
Ha MOIYJIM, BCE 3aBUCUMOCTH MEXKTY MOMYJISIMH — OTHOCTOPOHHHE, TJI00ATIb-
HBIX [IEPEMEHHBLIX HeT BOOOIEe, & JJjisd KaxKJI0H CTPYKTYpPbl JaHHBIX, pa3Me-
WIEHHON B LAMATU, MOXKHO yKa3arb e Biajesbla (MOyJlb, KOTOPbIA OTBe-
9aer, HAPUMEp, 38 CBOEBPEMEHHOE YHUUTOKEHUE 3TOU CTPYKTYPDI), TPUUEM
MOJTH3YETC KAXKI0H CTPYKTYPOH JAHHBIX TOJHKO €€ BJIAJIEJIEl.

IIpakTrKa BHOCHT HEKOTOpPBIE KOPPEKTHUBBI B <«HICAJbHBIEY TPEOOBAHUSI.
Yacro Bo3HHKAET HEOOXOTUMOCTDH BO B3AMMO3ABHCHMBIX MOAYIIX. KOHETHO,
0CTaéTCss BO3MOXKHOCTb CJIATh TAKME MOJY/IM B OJUH, U B HEKOTOPLIX pe/-
KUX C/IydasiX MMEHHO TaK W CJIelyer IOCTYIUTb, HO He Bcerga. K upumepy,
pY peau3aliil MHOTOIMOJIb30BATEIHLCKOW UTPBI MBI MOTJIA OB BBIJICJINTH B
OJIMH MOJYJIb OOIIEHUE C MOJIH30BATENIEM, & B APYrOil — MOAAEPAKKY CBI3HU C
JPYTCUMH 9K3eMILISPaMy Halleil IporpaMMbl, KOTOPbIe O0CTYKHBAIOT APYTUX
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UIPOKOB; MPAKTUYECKN HEM30EXKHO TaKWe MOIYJIM OYIyT BBIHYKJIEHBI 0Opa-
IMAThCd APYr K JIPYTY, HO TOCKOJIBKY KaxKIbI W3 HUX OTBEYAET 3a CBOIO
(uérko copmysmpoBannyio!) nonzasady, OObEIUHITH UX B OJUH MOJYJIb He
HY2?KHO — sICHOCTHb IIPOIPAMMbI OT 3TOIO HHUCKOJIbKO He BbhIMIPaeT. MoxKHO
CKa3aTh, 9TO B3aMMHON 3aBUCUMOCTH MOZYJIEH CJIELYET 1O BO3MOXKHOCTH M3-
GeraTh, HO BCEPhE3 DOATHCSA €€ BOSHUKHOBEHUS HE CTOMT — 3TO HE KPUMUHAJ.

WNuage 0OCTOUT JIEJI0 CO CIEIJIEHHOCTHIO TI0 MEPEMEHHBIM U TI0 JTAHHDBIM.
Bes rinobasbHbIX IIEpEeMEHHBIX MOXKHO ODONTHCH 6cezda; P 3TOM IIOOAIb-
HbIE IIePEMEHHbIE 3aTPYAHAIT IHOHUMaHue paboThl IPOrPpaMMbl, Belb (yHK-
LMOHMPOBAHUE TOW WJIM MHON IOAIPOrPaMMbl HAYMHAET 3aBUCETh HE TOJIbKO
OT MOJAHHBLIX €if Ha BXOJ, MApaMETPOB, HO U OT TEKYIIUX 3HAUCHUH rI00aIb-
HBIX TIEPEMEHHBIX, 8 OOHAPYKUTH TaKyI0 3aBUCUMOCTH MOYKHO TOJBKO ITyTEM
BHUMATEJIHLHOIO IIPOCMOTPA TEKCTa HOAIPOrpaMMbl. Bo BpeMs OTJIaIKKU MBI
MOXKeM OOHAPYXKHThb, YTO HEKas MOAIpOrpaMMa paboTaer HenpaBUIbHO W3-
3a «CTPAHHOIO» 3HAYEHUs IJI00AJILHON IEepPeMEeHHOR, IPUYEM MOXKET OCTaTh-
CS1 COBEPIIIEHHO HETIOHSATHO, KTO W KOTIa 3aHEC B HEE 3TO 3HAUeHUE. [OBOPAT,
qTO 24000AbHDLE EPEMEHHBIE HAKANAUBAIOM cocmoarue. Takoe HAKALINBA-
HUE COCTOSTHUSI CIIOCODOHO 3aTPYAHUTH OTJIAJIKY, JayKe €CJIH TI00ajIbHbIe mepe-
MEHHBIE JIOKAJA30BAHbI B CBOUX MOJYJISIX, HO B 3TOM CJIy4ae Mbl XOTsI ObI 3Ha~
€M, [JIe UCKATh IIPUYMHbI CTPAHHOIO [IOBEAEHHS IIPOrPAMMBIL: OAUH MO/LYJIb —
910 ewé He Bcd nporpamma. Eciu ke riiobajibHas [IEpEeMEHHasd BUJIHA BO
BCeil iporpaMme (IKCIOPTUPYETCS U3 CBOETO MOJLYJIA), TO, BO-TIEPBLIX, 000
€€ U3MeHEeHHe MOTEHITNAIHFHO MOXKET HAPYIIUTh paboTy JII000H U3 MOoACuCTeM
[IPOrPaMMBbl, U, BO-BTOPBIX, N3MEHEHUsI B HEE MOXKET BHECTH KTO YTOIHO, TO
€CThb IPUXOAUTC ObITh POTOBBLIMU MCKATh II0 BCEH IporpaMMe MPUYKUHY JIO-
60ro cOos.

CLenIeHHocTh Mo TEePEeMEeHHBIM UMEeeT W JIPYTrol HeraTuBHbIH 3ddexT:
TaKWe MOIYJIU CJOXKHee MomuduiupoBarh. IIpeacraBbre cebe, 9TO KaKOii-
TO W3 BAIMX MOJYJeH TOJIXKEH «ITOMHUTH» KOOPJAMHATHI HEKOETO ODbEeKTa B
npocrpancrse. JlomycTuM, IpU ero CO3JaHUK Bbl PEIINIA XPAHUTh OObIYHbIE
OpTOroHaJibHblE (J€KAPTOBbI) KOODAMHATBL. YK€ B IIPOLECCe IKCILIyaTaluu
MIPOTPAMMBI MOYKET BBISICHUTHCS, UTO yI0OHEE XPAHUTH HE JEKAPTOBHI, a To-
JISIPHBIE KOOPAMHATHI; €CJIM MOJIYJIM ODIIAIOTCS MEXKIY CODO# TOJIBKO IyTEM
BBI30BA, MOJMIPOrPAMM, Takas MOAU(UKAIUS HUKAKUX TPOOJEM HE COCTaBUT,
HO BOT €CJIM [I€PEMEHHBIE, B KOTOPBIX XPAHATCS KOOPAMHATHI, JTOCTYIIHbI U3
JPYIUX MOAYJell U aKTHBHO MMU KCIOJIb3YITC, TO 0 MOAX(pUKAILUT, CKOpee
BCEro, HpuAETcs 3a0bITh — IIEPElKUChIBAHUE BCEI IPOrPAMMbIL MOXKET OKA3aTh-
Csl YPE3MEpPHO CJIOKHBIM. KpoMe TOro, 4acTo BO3HHKAET TaKas CUTYAIUs),
KOIJIa, 3HAYEHUs] HECKOJBKUX TEPEMEHHBIX KaK-TO JIPYT C JPYTOM CBSI3aHbI,
TaK 4TO IPU M3MEHEHHH OJHON MepeMEeHHOH MNOJIKHA TaKXKe U3MEHHTLCS U
apyrasi (apyrue); B TaKuxX CilydasX IOBOPST, 4TO HEOOXOJMMO OGECIeYUuTh
UEAOCMHOCTL cOCMOAHUA. CLUEIIEHHOCTD 110 IJ1I00aJIbHbIM II€PEMEHHbBIM JIK-
IMAET MOMYJIb BO3MOYKHOCTH FapaHTUPOBATH TAKYIO IEJIOCTHOCTD.
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Mo:xHO HA3BATH EIME OIHY MPUIUHY, O KOTOPOH II00AIbHBIX MEPEMEH-
HBIX CJIeIyeT 1mo Bo3MOxkHOCTH u3berarb. Beerma (sic!) cymecrsyer BeposiT-
HOCTH TOTO, 9YTO OOBEKT, KOTOPBI B HACTOSAINEE BPEMsi B BaIlleil mporpaMmme
o/luH, OTpedyeTcs «pa3MHOKUThLy. Harpumep, ecim Bbl peajim3yere urpy u B
Balllell peajiu3aluu UMeeTCsi UI'POBOE 110JI€, TO BAM BECbMa U BEChMa, BEPOSITHO
B OyIyIlieM MOTyT MOHAJOOUTHCS 068G MTPOBBIX TOJsi. Kcim Bama mporpamma
paboraer ¢ 6a30il JAHHBIX, TO MOXKHO (M HYKHO) NPEIIIOJIOKUTh, YTO Da-
HO WJIM TIO3/IHO TOTPEBYeTCs OTKPBITH OJHOBPEMEHHO JBE WU OOJIBINE TAKUX
6a3 JanHbIx (HanpuMep, jid u3MeHeHus hopmaTa IPeACTABIeHHUs JAHHbIX ).
Psn npumepoB MOXKHO mpomo/nKarh OeckonedHo. Ecium Temepb mpemmosio-
KUTh, 9TO WHGMOPMAINS, KPUTHIHAS JJIsd pabOThI ¢ Bameil 6a30ii JaHHBIX
(MM UTPOBBIM TIOJIEM, WU JIFOOBIM APYTUM OOBEKTOM) XPAHUTCS B IJI00aJIb-
HOIl TIepeMEeHHONH W BCe IOJANPOrPAMMBI 3aBA3aHBI HA HCIOJb30BAHUE 3TOMN
[EPEMEHHOMN, TO COBEPIIUTD «METAMEPEXOI» OT OJHOIO IKIEMILIAPA 00bEKTA
K HECKOJIbKUM Y BAC HE MOJLYIUTCH.

Xy»Ke BCEro oO6CTOSAT Jiejia CO CIETIJIEHHOCTHIO TI0 TNHAMHUYIECKNM CTPYK-
TypaMm gaHHbX. OOuH U3 MOMYJIeill MOXKET MOCYUTATh CTPYKTYPY JAHHBIX
HEHYKHOU ¥ yJAJIUTh €€, TOrJa KaK B JIPYTUX MOIYJISAX COXPAHSATCS yKa-
3aTe/d Ha Ty CTPYKTYPY JAHHBIX, KOTOPBIE OYIyT MO-MPEKHEMY HCIOJIb30-
BaTbCsA. BO3HUKAIOMIME [IPU STOM OIMMOKYM MPAKTUYECKH HEBO3MOXKHO JIOKA-
sm3oBarh. [loaromy ciieyer cTporo HpuaepKUBATHC «IIPABUIIA OJHOIO BJla-
JIeSTbIIAY | Y KaXKI0M CO3aBaeMOM TUHAMUIECKOM CTPYKTYPBI TAHHBIX JOJIKEH
ObITh «BJjIaeeny (MOJACUCTEMA, MOMLYJIb, CTPYKTYPa JaHHBIX, 8 B OOHEKTHO-
OPMEHTHPOBAHHBIX A3bIKAX MPOrPAMMUPOBAHKS — COOTBETCTBEHHO, OO'bEKT),
U MOPUTOM TOJIBKO OJWH. 3a BpPEMsi CBOErO CyIIECTBOBAHUS TUHAMUYECKAs
CTPYKTYPa JIAHHBIX MOXKET B CJIydae KpaiHeil HeOOX0MMOCTH HOMEHSITD BJla-
Jenbla (HAmpuMep, OHA TOACUCTEMA MOKET CO3[ATh CTPYKTYDPY JAHHBIX, a
UCIIOJIb30BaTh €€ OyeT apyras MOJCUCTEMA), HO MPABUJIO CYIECTBOBAHUS U
€IMHCTBEHHOCTH BJIA/IEJIbIIA JOJIKHO COOJII0IATHCSl HEYKOCHUTEJIbHO. Vlcmouib-
30BaTh CTPYKTYPY JAHHBIX HMEEeT MpaBo JubO caMm BJaJesern, Jubo KTo-To,
KOO BJIAJIEJIEN], BBI3BAJ; B 9TOM IOCJEIHEM CJIydYae BbI3BAHHDLIA He BIIPABE
MPEIIOJIaraTh, YTO CTPYKTYPA JAHHBIX TPOCYIINECTBYET JOJIBINE, YeM 10 BO3-
BpaTa yIpPaBJIEHUS BJIJIEJNIbILY, U HE IOJI’KEH, COOTBETCTBEHHO, 3alIOMUHATH
Kakue-Inub0 yKa3aTe/ I Ha 3Ty CTPYKTYPY JaHHBIX UJIU HA €€ JaCTH.

OrMeruM, 9T0 TIOHATHE «BIAIELTBIAY JUHAMAIECKON CTPYKTYPhI JAHHBIX
0OBIYHO HE MOJJIEPKUBAETCS CPEJICTBAME SI3bIKA TPOrPAMMUPOBAHUS U, CJIe-
JIOBATEJIbHO, CYIIECTBYET JIMIIb B OJIOBE mporpammucra. Eciu orHouienue
«BJIQJIEHUsT» HE BIIOJIHE OYEBUIHO W3 TEKCTA MPOrPAMMBI, 00s3aTEIHFHO HAIHU-
[ITUTE COOTBETCTBYIOIINE KOMMEHTAPUH.

O6mumit oAX0, K CHEIJIEHHOCTH MOZYJIed MOXKHO ¢hOPMYIUPOBATH CJie-
JIYIOIIMMA KPATKUMH [TPABUIIAMU:
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e Vl3GeraliTe BO3HUKHOBEHUSI B3aUMHBIX (JBYHalPaBJIEHHBIX)
3aBMCUMOCTEN MeXK/y MOYJISIMHU, €CJIA 3TO He CJIOXKHO, HO He
cunTaiTe NX KPUMHUHAJIOM.

e N36eraiiTe mcmosb30BaHUs INIOOAJBHBIX IEPEMEHHBIX, IMOKY-
Ja 3TO BO3MOXHO; MPUMEHdTe UX TOJBKO B Ccllydae, ecJu
Takoe IIPUMEHEHHEe CIIOCOOHO C3KOHOMUTHL II0 MeHbIneil mepe
HECKOJIbKO JiHeH paboThl (IKOHOMUIO HECKOJIBKMX YacoB pa6o-
ThI IOBOJAOM [JISI BBeJdeHUS IJIO0AJbHBIX II€PEMEHHBIX JIy4Jllle
HEe CYUTATh).

e N306eraiiTe CriemyIeHHOCTH 110 JaHHBIM, a €CJIH 9TO HEBO3MOXK-
HO, TO HEYKOCHUTEJILHO cobJrrosaiiTe MpaBuJio OJHOrO BJIaeIb-

a.

1.4.4. Beigeaenue mMojyJieit BO BHEITHHNE OUO/IMOTEKN

Ilox b6ubruomexoti B mpOrpaMMHUPOBAHAN OOBIYHO MOHUMAIOT HEKHWil Ha-
6op GoJiee-MeHee YHUBEPCAIbLHOrO IPOrPaMMHOIO KOJI&, PEIaioIlero onpe/ie-
JIEHHYIO 3314y WJd JIOPMYECKH CBSI3aHHYI0 MKy COOOii I'DYIILY 4acTHbBIX
O/I33,1a4 W JOIMYCKAOIIEr0 BKIIOYEHIE B TPOIPAMMBI, B KOTOPBIX TAKUE MO~
3a/1a9¥ BO3HUKAIOT.

Yacro paspaborka OubJIMOTEKH C CAMOro HaYaJa PACCMATPUBAETCH KaK
OTJE/IbHBIA CaMOCTOSTENbHBIA [IPOEKT, TO €CThb €€ CO3JaTe/ld HCXONAT U3
[IPE/III0JIOKE s, YTO N30paHHbIE UMH 11013314491 JOCTONHBI YHUBEPCAIbHOIO
PEIeHnsT U MPEJJIOKEHHOE PEIeHne «00sI3aTeIbHO KOMY-HUOYIb MTPUTOIUT-
csi». K coxanennio, ObIBaET u Tak, 9T0 OMOIMOTEYHOE PEIleHne, Ha, CO3IAHNE
KOTOPOTO TOTPAYEHO MHOTO CHUJI M BPEMEHHU, TAK HUKOMY W HE MPUTOXKIAET-
csa. Ho Bo3MOkeH KadecTBEHHO MHOM MOAXOI K CO3MAHUI0 OMOJINOTEK, KOTO-
PblLil rapaHTUPyeT, YTO CUJIbI HE IPOLAAYT AAPOM; IIOAXOJ COCTOUT B TOM,
9TO U3HAYAIBLHO KO/ Oy/myieit OnbIMOTeK: MIpeIcTaBasieT coboit 9acTh 00bIT-
HOIl TPOTPAMMBI, U PEIIAET, COOTBETCTBEHHO, TAKKE TOI33,1a491, KOTOPHIE IO~
TpeboBauch (yorce MOTPeOOBAIUCH!) B X01€ pabOTHI HAJL FTON IMPOrpPaMMOIi.
Pemenne o popmupoBaHny OTAEIBHON OMOIHOTEKN HA OCHOBE MMEIOIIMXCS
MO/LyJIeli IPUHUMAETCH y2Ke B IPoLecce padboThI.

Kosb ckopo Takoe pelieHne IpUHSTO, U3 UMEIOIIEerocss Habopa MCXOMHbIX
daiisioB BhIIEISIETCS ONPEneEHHBIN HAOOP MOIYJIe, KOTOPhIE TIEPEMEITAI0T-
Cs B IPYTYIO IUPEKTOPHUIO W UCKJIIOYAIOTCS 3 OCHOBHOTO TTPOEKTA; B OCTAJIhb-
HbIe (baiisIbl MPOEKTA 10 HEOOXOAMMOCTH BHOCSTCS N3MEHEHU S, TPEOYIOIIIecs,
4TOOBI COOTBETCTBYOLINE BO3MOXKHOCTH OPaJINCh HE U3 «CBOMX» MOJYJIel, a
u3 BHeIHel 6ubaroreku (KOHKPETUKA 3aBUCUT OT UCIIOJIb3YEMOrO 3bIKa IIPO-
I'PAMMUPOBAHUsA, & B HEKOTOPBIX CJIy4asdX — ¥ OT MCIOJIb3yEeMbIX UHCTPYMEH-
TOB, Cpell, CUCTEMbI COOpKH U T.11.). C 3TOro MOMeHTa MPOEKT U GubaInoTeKa
JKUBYT CAMOCTOSTEIbHBIMA YKU3HIMHU.
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Ilpu npusaTHY pernieHus O CO3JAHUN OTAEIbHON OMOINOTEKW HA OCHOBE
AMEIOTIUXCS MOy Il HEOOXOIMMO PYKOBOICTBOBATHCS CAEAYIOMUME CO00Pa-
xkenuamu. IIpexk e Bcero, 3amaiite cebe BOIPOC «KaKKe 330a41 OyIeT perraTh
HOBas OmOmoTekay. Kak 0OBIYHO B TAKUX CIydasX, OTBET [IOJIZKEH COCTOSTH
n3 onHOMN (pasbl.

Bropoii BOmpoc MOMXKeT OKa3aThCsd HECKOJIBKO CJIOXKHEE: KAKWe MOIYJIN
JIOJIKHBI ObITH BBIIEJEHBI B OMOJIMOTEKY U KAKUMH BO3MOXKHOCTSIMU, HE 60-
wedwumu B 6HOINOTEKY, 3TH MOILYIU OyAyT MOIb30BaThca. Kareropuiecku
HEIONYCTUMa, CUTYaIlds, TP KOTOPOii co3maBaeMas 6ubanoreka Oymer B Ka-
KOM ObL TO HU OBLIIO CMBICJIE 3ABHCETH OT BO3MOXKHOCTE, KOTOPbIE OCTAIOTCS
B OCHOBHOIT mporpamme. Kpome Toro, HexkearenbHa CATYAIUs], TPU KOTOPOi
OuOIMOTEKA, MCIOIb3yeT BO3MOKHOCTH JIPYTroil OMOINOTEKN — HEBAYKHO, Ba-
mieit coOCTBEHHOI nin BHEITHEH. MHOMre TPOrpaMMHUCTBI CINTAIOT TAKYI0 CH-
TYanuio JOIyCTUMO#, HO HA MPAKTUKE OHA MPUBOIUT K KOH(MINKTAM BepCHii
u ApyruM PeepUuuecKuM «IPUKIIOYEHUAM > [IPU HOMBITKAX BOCIIOJIb30BATHCS
OMOIMOTEKOI, TAK YTO B UTOTEe KTO-TO BIIOJHE MOXKET MPEINOYECTh PEITUTh
Ty Ke 33Ja4y C HyJIs, HEYKeJIM 9eM MOJIb30BaThCA Barneil oudimorekoii. Tak
WM WHAYe, 3aBUCUMOCTH OIHON OUOIMOTEKN OT APYTOil TEOPETHIECKH JOIY-
CTEMa, HO BOT MEPEKPECTHBIE 3aBHCUMOCTH IBYX W Oojlee OHONIMOTEK ApyT
OT Apyra HEeJOMyCTHUMbI HA B KOEM CJIydae — Bbl, CKOPEe BCero, MpoCTo He
CMOXKeTe CJMHKOBATH TAaKOi mpoekT. Eciu Moaymu aByx u O6ostee OubIMOTEK
00HAPY?KUBAIOT B3aNMO3aBUCUMOCTH, UX HYKHO OObEIUHUTD B OHY OUOIHO-
TEKY; TIOMHUTE TOJIBKO, UTO MPABWJIO ONHON (pa3pl mpu OTBETE HA BOIIPOC
«4TO JeaeT 3Ta 6ubIMoTeKay HUKTO HE OTMEHSI.

Tpertuit u mocnegHUit BOIPOC, HA KOTOPBIH HA/I0 OTBETUTH IIPH BbIIEIEHUN
MomyJieit B 6ubImoTeKy — 3TO BOMPOC O TOM, MOXKETE JIM BBbI ceOe IIpecTa-
BUTH TPOTPAMMY, COBEPIINEHHO HE MOXOXKYI0 Ha, Ty, YTO BBI Cefdac MUIIETE,
HO B KOTOPO#, TeM He MeHee, MOT'yT NPUTOJUTHCA BO3MOKHOCTH Balllell HOBOH
OubIMOTEKH.

Ecsm oTBernl Ha BCe BOMPOCHI MOJYyYEHBI, BBl MOYKETE CMEJIO O0bABUTH
9acTh BAIIAX MOJYJIEH OTAEeTbHON ONOTHOTEKON U ITO3BOIUTH UM KATH CBOEit
HE3ABUCUMON KU3HBIO. KCIU ¥Ke yIOBJIeTBOPUTEIHLHO OTBETUTH HA BBIMIETE-
PEYUCJIEHHbIE BOTIPOCHI HE Y/IAJI0Ch, TO BIIOJHE BO3MOXKHO, ITO BAM TIOMOXKET
HeOOJIBITIAA TIepeIeIKa UMEOIIerocs KoIa, B 0COOEHHOCTH WHTEP(MEicoB moI-
nporpamm. Hampumep, Baiu nmoamporpaMMbl MOTYT MPUHAMATD HA BXO[[ Ta-
KUe€ THUIIbI JAHHBIX, KOTOPbIE MPUIILIA U3 APYroi OMOINOTEKN WA U3 TAKOTO
MO/LyJIs Balleil IporpaMMbl, KOTOPbIN Bbl HE XOTUTE BKJIIOYATh B Oubiinorexy.
Komeuno, B TakoM B Ballid MOANPOrPAMMBI /I BhIAE/IEeHUsT B Oubamnore-
Ky HE TOJSTCS, HO MOYKET TOJIy9IUThCS TaK, YTO X OY€HDb JIETKO IepeIeaTh
HA PaboOTy CO CTAHJAPTHBHIMA TUIIAMH JAHHBIX BMECTO CIENUMDUIECKUX s
Balllell TpOrpaMMmbl.

B mesoMm BbIIENeHEE YACTH KOAA B CAMOCTOATEIbHYIO OHOJMOTEKY BbI-
TOIHO C JBYX TOYEK 3DEHUs: BO-TIEPBBIX, TAKON KO MOXKHO MOBTOPHO WC-
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MOJTb30BATh B JAPYTUX MPOTrPAMMAX, W, BO-BTOPBIX, CIEIJIEHHOCTH MOYyJed
DU 9TOM DPE3KO I1a/IaeT, CHUXKasi OOIIYI0 CJIOKHOCTH pabOoThl C Ballleil mpo-
rpammoii. IlomHATE TOMBKO, 9TO OHOIHOTEKA JOIXKHA YIOBIECTBOPATDH OMpe-
JIEJIEHHBIM CBOMCTBAM, KOTOPBIE NMEPEYHCICHBI BbIlIe; 6€3 COOTIONEHUsT ITUX
IPOCTHIX MPABKJI CO3AHUE OTHAEIbHON OMOJIMOTEKU MOXKET ITPUBECTH TOJIHKO
K JIOTIOJTHUTEIBHBIM CJIOKHOCTSIM.

B 3akiiouenne pasroBopa 0 6ubIMOTEKAX JaJUM eI O/HYy PEeKOMEH]a-
nuio. He Toponurech genath Balily 6UGJIMOTEKY AUHAMUYECKU CBH-
3bIBaeMoOi. B COBpEMEHHBIX YCIOBUSX JMHAMUYECKOE CBA3bIBAHUE HE TAET
MPAKTHYECKH HUKAKOIO OHLYTHMOI'O BBIMI'DBIIIA, [IPU 3TOM TPEOYsi 3P THOIO
JIOTIOJTHUTETHHOTO PACX0OJa BPEMEHU U CHUJI TPOTPaMMUCTOB. Tak miu mHawve,
C/IeJIaTh CBOIO ODMOINOTEKY AMHAMWYECKOH BbI BCEr/a yCIeeTe.

1.5. Uto Takoe coding style u kakue oHUI
ObIBAIOT

Baumare pHbIN YuTATEh MOT 3aMETHUTH, UTO TPAKTHUYECKH BCE MPUBE-
JIEHHBIE BBIIE PEKOMEH/IAINN TAaK WK WHAYE OCTABISIOT OMPEETEHHYI0 CBO-
6oy meticrBuii. B ocobeHHOCTH 3TO 3aMETHO, KOTa Pedb UIET O PACCTAHOBKE
CTPYKTYPHBIX OTCTYIIOB: B CAMOM JI€JIe, HAJI0 JIU UCIOJIb30BATH JIJist OTCTYIIOB
TaOy/IANNIO, WU Ke JIydiie OyaeT OTcTymnarh Ha dYeTbipe mpobena? Uau na
aea? Wmm ua tpu? Ciemyer jiu CHOCUTH HA CJIEAYIONLYI0 CTPOKY OTKPBIBAIO-
YO0 ONEPATOPHYIO CKOOKY MOCJe 3aroJoBKa CJIOXKHOrO oneparopa? A mocie
3aroJIOBKa, MOANpPOrpaMMbl! A Kak ObITh, €CJIM 3ar0JIOBOK HE YMECTHUJICS B
onny crpoky? Hy u, Kak roBopurcsi, Tak jajee.

C yBepEeHHOCTHIO 37€Ch MOYKHO CKA3aTh TOJHKO OJHO: B paMKaX OJIHOM
nporpaMMbl CTUJIb O(POPMJIEHUS JIOJIXKEH BbIJIEP>KUBATHCA CTPOTO
O/IH ¥ TOT >K€, TaK 9TO, €CJIU BAC MPUTJIACUJIN TTPUCOEIUHUTHCI K Y2KE CY-
IMECTBYIOIIEMY MPOEKTY, BAM MPUIETCS CIUTATH «MPABUIBHBIMY TOT CTUIIb,
KOTOPbI# MPUHSAT B 9TOM IIPOEKTE, CKOJIb Obl HEKPACUBBIM OH BaM HH MOKA-
3asicss. Ho BOT BOIIPOC O TOM, KAKOTO CTHJISI TTPUIEPIKUBATHCS B MTPOTPAMME,
HAMMCAHNE KOTOPOM HAYMHAETCS C HYJIs, OKA3bIBAETCS HE TAK MPOCT, KAK MBI
MOLJIH OBI OKHIATH.

CTOpPOHHUKH PA3HBIX CTUJEH YacTO JOBOJBLHO HETEPIUMO OTHOCATCS K
apyruMm cruiaam; Tak, Jluayce TopBasb/ic B 10KyMeHTe, ONMCHIBAOIIEM CTHIIb
it siipa Linux, Ha3bIBaer <«eperuvecKuM JIBU2KEHHEM» CTOPOHHUKOB Pa3-
Mepa OTCTYTOB, OTJIMYHOTO OT TADYJIANWMH, & PYKOBOJCTBA MO OMOPMIEHUIO
koma GNU npemjraraer — B Ka4eCTBE CHMBOJIMIECKOTO KECTa, — PACIeIaATaATh
HA TPUHTEPE, TTOC/E 9er0 CKedb HE JUTas.

B rtakoit ob6cTaHOBKE BasKHO yMETH MPOBECTH UE€PTY MEXKIY TPEOOBAHMUSI-
MU, [10JI KOTOPBIME €CTh PAIMOHAIbHAS OCHOBA, ¥ TPEOOBAHUSIME, TPOIHIK-
TOBAHHBIMHU JINYHBIMUA TPUCTPACTHAMHU. CHOPHI CTOPOHHUKOB PA3HBIX CTHU-
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Jiell 9acTO HA3BIBAIOT «CBAINeHHbIME BoitHaMu» (holy wars), momuépkuBas
UX CXO0XKECTb ¢ OECCMBICIEHHON BPaXKI0il MpeICTaBUTeeH PA3TUIHBIX DEJIU-
ruit. Tlo-BuauMOMY, MOXKHO CKa3aTh, 9TO JOMYyCTUMBIX CTHIeHl odOpMIeHus
[POrPAMMHOIO KOJIA CYIIECTBYET JIOCTATOYHO MHOTO, ¥ BBIOOD KOHKPETHOIO
CTUJIA MO2KET 3aBUCETH OT BaHIUX JIMYHBIX BKYCOBBIX l'[perﬂl'[O‘-ITeHI/II‘/JI7 J'II/I6O
OT BKYCOBBIX MPEANOYTEHUN PyKOBOAUTES pas3paborku. Eciam pedus uaér o
BBIOODE OIHOTO W3 HECKOJIBKUX JOnycmumbls CTuie odbOpMIIEHHUs, HE CTO-
UT OBITH KATETOPUYHBIM M OTCTAWBATH «CBOH» CTHIIb 70 MOOEIHOTO KOHIA;
TaK, aBTOP ITUX CTPOK B CBOE BPEMS JIOCTATOYHO Ge300IE3HEHHO TIEPEIes OT
UCIOJIBb30BAHNS B KAYECTBE OTCTYIIA, ABYX IIPOOEJIOB K MCIOJIb30BAHUIO YEThI-
PéX, a TaKyKe HEOTHOKPATHO MPABUJI TPOTPAMMBI, UCIOJIB3YIOIINE TaOYIAIINIO
(mIpuaepKUBASACH, €CTECTBEHHO, OCHOBHOI'O CTHJIS TIPOIPAMMBI).

CkazaHHOe He 03HAYAET, YTO 410001, CTUIHL UMEeT MPABO Ha CYIIECTBOBA-
HHEE. DTO KATErOPUIECKHU He TaK. BaXKHO MOHUMATH PA3HUILY MEXKTy JTOMYCTH-
MBIMHU OCOOEHHOCTSIMU CTHJISI 1 OCOOEHHOCTSIME HEJOIMyCTUMbIME. VIHTEpECcHO,
YTO JayKe HAJIUMYHe 3HAYUTEHHOTO UHCJIA MPOrPAMMUCTOB, UCIOJIB3YIOMINX
TOT WJIU WHOH CTWJIb, HE JEJIAeT ero JOMyCTUMbIM. B ceayromux riaBax Mbl
HAMEPEHHO TTOCTAPAEMCs MPU U3JI0KEHUN KaXKJIOrO KJIIOYEBOrO MOMEHTa, TI0-
Ka3aTb HAPSJLY C JIOMYCTUMBIMY TPHMEPAME TAaKKe U MPUMEPbI OMUOOTHOTO
MOJX0/IA K ODOPMIIEHHIO; KAK YUTATEb YK€ MOI 3aMEeTHTh, TAKUE TPUMEPbI
MbI [IOMEYAEeM COOTBETCTBYIONUM 3HAKOM HA IOJISX.
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I'1aBa 2

Ilpouienypubiii Ko
ITackaan, Cu, Cu+-+

Aszpiku nporpammuposanus [lackanas, Cu u Cu++ umeror Mexmay co0oi
MHOro o6rrero. Ilpu obcyxkaernn opopMIeHN KOIa HAC MPEK/Ie BCEro WH-
TEPECYIOT CJIEMYIOIIne OCOOEHHOCTH, TPUCYIIHE BCEM STUM S3bIKAM.

1. HepeqncneHHble A3bIKN OTHOCATCA K KJIaccy UMIIEPpAaTUBHO-
MPOIEAYPHBIX; 3TO O3HAYAET, BO-TIEPBBIX, UTO AaJTOPUTM HA 3ITUX
A3bIKAX 3allUCbhbIBA€TCA B BH/E IIOCJIEJO0BATE/JIbBHOCTH ﬂeﬁCTBHfI, u, BO-
BTOPBIX, 4TO BO BCEX ITUX A3bIKAX LIPUCYTCTBYIOT MOINPO2PAMMDBL, TO
ecThb 000COOJIEHHBIE aJIFOPUTMbI, UCIOIHAIONIE TO UM uHOE (BOOOIIE
rOBOpsi, CKOJIb YIOIHO CJIOXKHOE) JeiiCTBHE, KOTOpoe OJaroiaps ux
CYIITIECTBOBAHUIO MOXKHO paCCMaTpPpHUBATb KaK OJWH IIarl' aJrOpHUTMa.

2. Bo Bcex mepevyncIeHHbIX A3bIKAX OCHOBHOM €IUHUIIEH 3AMNCH AJITOPUT-
Ma ABJIAeTCS onepamop’, IpUIéM OIepaTophl BBIBATOT IPOCTLIE H CIIOMK-
HBI€; [10J], CJIO?KHBIM MbI IIOHEMA€EM TAKOI OIIepaTop, 8 cOCMas K0mopozo
BXOIAT JIPYTHE OMEPATOPHI (OIUH WU OOJbINE), KOTOPHIE B CBOIO OYe-
PeIb MOTYT OBITH KaK MPOCTBIMU, TAK U CJIOKHBIMHU.

1I/I(:xo,quﬁ AHIIMACKUI TepMUH — «statement» — GbLIO ObI TPABUJIBHEE IEPEBECTH KAK
<yTBepXKJeHues, TeM DoJiee YTO CJIOBOM <OIEPATOP» B MaTeMaTHKe 0DO3HAYAeTCsS 0mobpa-
JlceHue, T.e. HeKas (PyHKIUs, a He aeficrBue. VcTopus He COXPAHMJIAa UMEHM TOTO HEIAJIb-
HOBHU/THOTO II€PEBOTYNKA, KOTOPOMY MbI O0sS3aHBI TAKAM 3HAaYE€HHEM TEPMHHA <OIePaTOp»
B DYCCKOM $I3BIKE, & PABHO H BCeH TON Hepazbepuxoi, KOTOPAs B UTOTE U3 TOrO IOJIYyIU-
J1ach, B OCOOEHHOCTH B CBSI3U C IOABJIEHHEM KJIFOYEBOIO CjI0Ba operator B Cu-++. Tak min
HHaYe, CJIOBO «OIIepPaTOP» B PYCCKOSA3BIYHON MPOTrPAMMUCTCKON JIEKCUKE SABJISETCSA yCTOAB-
OINMCS HAKPEIKO, HO HeOGXO,ZLI/IMO TIOMHHUTB, YTO 3TOT TEPMUH ABJIACTCA IEPEBOIOM CJIOBA
«statement», Torga KakK aHTJIOA3BIYHOE «Operatory» mpaBUJbHEE IMEPEBOJUTH KAaK «OIepa-
OHUA», XOTHA 3TO U HE IepesaéT TOYHOr'O CMBICIA.
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3. Bce mepeurnciieHHbIE SI3BIKH BKJIIOYAIOT B ce0s OI€pAaTOphI BETBIEHUS (C
He00sI3aTeIbHOI else-1acThio), IUKJIA C IPEIYCAOBHEM, IUKJIA C IOCTY-
CJIOBHEM ¥ MAPAMETPHYIECKOTO IUKJIA, IPUIEM B GOIBIIMHCTBE CIIydaeB
CHHTAKCUC HPELYCMATPHBAET POGHO 00UH ONEPAMOP B POIH MEAG UHK-
JIa, MJIM BeTBJIeHNsT (€JMHCTBEHHOE NCKIIIOUEHNE 371€Ch — TTACKATIEBCKUI
repeat/until).

4. JIjs cocTaBieHus TeJia IUKJIA WM BEeTBICHUS U3 HECKOJIBKUX OMEPaTO-
DOB HUCIOJIB3YETCs TaK HA3BIBAEMBIN COCMasHoU onepamop, 00pa3yembrit
M3 MOCTIEeIOBATENBHOCTH ONEPATOPOB IIyTEM 3aK/IIOUEHHS €6 B onepa-
mophvle ckobKu, B KadecTBe KOTOPIX B Ilackame mcnonb3yorces Kio-
4geBble cyioBa begin u end, a B Cu u Cu++ — durypusie ckobku { u }.

5. CuHrakcum4eckas KOHCTPYKIHS COCTABHOIO OMEPATOPA TAKXKE HCIOJIb-
3yeTcd B KadecTBe Teja MoAmporpaMmMbl, a B [lackame — emé n B Kade-
CTBE TeJla «TJIABHOU ITPOTPAMMBI».

Bce uepeunciennnie cxoucrsa ITackans u Cu/Cu++ nossousior cdop-
MYJIUPOBATH TpaBuUia OPOPMIIEHUST KOJIA, ODIINE IJIs STUX S3BIKOB, YTO MbI
U TIOMBITAEMCS CeJIaTh B 3TOH ryiase. Pazymeercs, Ipu BCEX CXOACTBAX MEYK-
Iy PacCMATPUBAEMBIMH SA3BIKAMYU MMEIOTCS TAKYKE ITOBOJBHO CyIECTBEHHBIE
pas3m4uss, KOTOPBIM MBI MOCBATHM COOTBETCTBYMOIHE maparpadbl B KOHIE
[JIABBI.

2.1. 3aroJ/ioBOK u TeJio

Mo2KHO BBILIEIUTH JBE OCHOBHBIE CHUTYAIlUd, B KOTOPHIX PEYb HIET O 3a-
20A06Ke U Meae: 10, BO-LEPBbIX, olpeeienue noauporpaMmbl (byHKIMU
WJIM TIACKAJIEBCKOIN TIPOIEyPhl), U, BO-BTOPBIX, JIIOOO0I CJIOKHBINH OMepaTop.
IToka MBI 115 TPOCTOTHI KAPTUHBI OY/I€M CAUTATH, YTO 3ar0JIOBOK y HAC yMe-
aeTcd Ha ONHY CTPOKY; 9TO HEJIaTh, €CJINA 3aroJIOBOK IOJIYyYUJICA CIIUIIKOM
JUTHHHBIM, MbI 00CcyuM B § 2.5.3.

Tlozxkaumyit, camblit TPOCTOM CIydail CUTYaIlund «3aroJ0BOK-TEI0» MbI HM€-
eM i omneparopa while; 3aMeTHM, CHHTAKCHUC 3TOT0 omepartopa miasa [lac-
kayst u Cu oramuaercss passe 9ro TeMm, uTo Ilackanb mpeamosaraer mocie
ycsioBust ¢toBo do, a Cu Tpebyer 3aK/II0OUYNTD YCJIOBHE B CKOOKM, HO B OCTaJIb-
HOM 3TU A3BIKU MIPEJOCTABIAIOT COBEPIIEHHO OJUHAKOBbIE OIIEPATOPDI IIUKJIA
¢ npeaycioBueM. Mbl HaYnHAEM C PACCMOTPEHUS MMEHHO 3TOrO OIEPATOPA,
KaK CaMoro IIPOCTOI'0, HO JlazKe Ha ero lpuMepe MOXKHO IIPOUJIIIOCTPUPOBATDL
M3PSIIHOE KOJUYECTBO CTEMEHel CBOOOIBI BHIOOPA, CTUJIS.
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2.1.1. OcHOBHBIE BapWAHTHI CTUJIA OTCTYIIOB Ha IIPUMEPE
oneparopa while

Haumém ¢ TpuBmambHOrO ciaydasi, KOTJIa TeIo omeparopa while cocrouTt
U3 OJHOI'O TPOCMO20 OllepaTopa:

while p~.data <> x do while (p->data !'= x)
P := p~.next; P = p->next;

Kazamoch ObI, 31ech ¢ odopMIeHrHeM BCE MOHATHO; HO W ITOT TPHUBHU-
AJIbHBIA CITydail OCTABJISIET BO3MOXKHOCTD CAEJIATh JOCTATOYHO XapPAKTEPHYIO
ommOKy B odopMmiaeHun TekcTa. Jlaxke B KOIe, HAMMCAHHOM ONBITHBIMU TIPO-
IPAMMUCTAMU, MOYKHO BCTPETUTh (DpArMeHT, TIOJ00HBIH BBIIENTPUBEIEHHOMY,
HAIMCAHHBIA B OIHY CTPOYKY:

while (p->data !'= x) p = p->next;

Oror dparMeHT Hesb3s HA3BaTh A0COIIOTHO HEJOILYyCTUMbBIM, HO, TEM HE
MEHee, MMEeTCs IEJbI Psiji MPWYWH, B CHUJIYy KOTOPBIX TAaK MHCATh HE CJIe-
nayet. IIpexke Bcero, ecam B mporpaMMe B OZHHUX CJIydasX TEJIO CJIOXKHOTO
OTIEPATOPA OCTABJIAIOT HA OJIHOM CTPOYKE C 3ar0JIOBKOM, & B JIPYTUX CHOCST
HA CJIEYIONLYI0, TO YTOOBI Y8udems meno npu 6e2a0Mm NPocMompe, MPUIETCs
UPUJIOKUTH JOIOJIHUTENbHOE (IyCTh HE3HAYUTEILHOE, HO BCE-TAKHU HEHYJIe-
BOE) YCUJIME: BBISICHATE, €CTh TaM UTO-TO MOCJIE 3aroI0BKa, uiu net. Koneuwno,
Ha, 9TO YHIET MOJIs CeKyHJIbI, HE OOJIbINTE, HO UMEHHO U3 TAKUX BOT HOJeil ce-
KYHIbI U CKJIQIBIBAETCS JOMOJHUTEILHOE YTOMIIEHNE TTPU 9TEHWH TPOTIPAMM.
OaHOrO 3TOr0 COOOPaKEHUs yIKe JOCTATOYHO, HO €CTh U eIME OJIHA TPUYNHA.
IIpu nowaz080M 6bLNOAHEHUY NPOZPAMMBL 8 OMAAIUUKE, KAK NPAGUNO, MUHU-
MaALHOT edunuyetd NPozpammHo20 K004 CHUMAEMEs CMPOKa, U ITO 3HAUWT,
9TO IWKJI, 3aIMCAHHBIN B OJHY CTPOYKY, BBl B OTJIQAYUKE CMOXKETE MPOii-
TH TOJHKO KaK ofumH rrar. PakTUIecKn, B HEKOTOPBIX CIydasX BbI JayKe He
CMOXKEeTe MOHSITH, BBIMOJHUICA JIH UK XOTst Obl oauH pa3 wiu uHer! Boi-
BOJI, TTOJTy9aeTCsl TPOCTON U OJHO3HAYHBIN: HUKOTAA HE OCTaBJISNTE TEJI0
CJI02KHOTO oIlepaTopa Ha OAHOM CTPOYKE ¢ 3aroJIoBKOM. B KOHIE KOH-
IIOB, 3aIaC CTPOK BO BcesieHHOl HUYeM He OrpaHWYEH.

Paccmorpum Teneps 6oJiee CI0XKHBIN TpUMep, KOTIa B TEJIE IUKJIA HYKHO
BBINOJIHUTH JBa JeficTBus (uau GOJIbIIE), TaK YTO HEOOXOAUMO MPUMEHEHNE
COCTAaBHOIO OmepaTopa. B GOJbIMIMHCTBE CaydaeB MPOdEecCHOHATbHBIE MTPO-
IPAMMUCTDI MUIIYT IPUMEPHO TAK:

while p <> nil do begin while (p) {
s := s + p~.data; s += p->data;
P := p~.next P = p->next;
end; }

ObparuTe BHUMAHUE, 9TO OTKPBIBAIOIIAST OMEPATOPHAS CKOOKA OCTaBIEHA,
Ha OJIHOHM CTPOKe C 3al'0JIOBKOM, TOIJIA KaK 3aKpbIBaloOIasd CTOUT B TOU Ke
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KOJIOHKE, B KOTODPO{l HAIHHAETCS 3arOIOBOK (TO €CTh 3aKPBIBAIOILYIO OIIEpa-
TOPHYIO CKOOKY MbI B ODOMX CJIydasiX HAMWMCAJIH TOYHO MOJ OYKBOH W CIOBa
while).

Kak Mbl yke yHOMMHA/IM BO BBEJEHUH, OTKPBIBAIOILYIO OIEPATOPHYIO
CKOOKY BIIOJIHE JIOLYCTHMO CHECTH HA CJIEAYIOLLYIO CTPOUKY:

while p <> nil do while (p)
begin {
s := s + p~.data; s += p->data;
p := p~.next P = p->next;
end; }

SaMeTrM, UMEHHO TAKOW CTUJIb 9Yallle BCETO BCTPEYAETCS B yYEOHUKAX IO
ITackaio, HO BOT OOJIBIIMHCTBO MTPOrpaMMucToB, muiryimux Ha Cu u Cu++,
TaKO CTUJIb HE JII0OMAT.

B oboux npuBeséHHBIX BBIIMIE CIy9asX COCTABHON OEPATOP HE CABUTAET-
Csl OTHOCHUTEJIBHO 3ar0JIOBKA, CABUIY IIOJBEPraeTCsi TOJbKO €ro COAEPKUMOE.
Kpaiine peako MOXKHO BCTPETHTH CTHJIb, TPU KOTOPOM CaM COCTABHOM OrTe-
pPaTOp TOXKE CIBUTAETCSI:

while p <> nil do while (p)
begin {
s := s + p~.data; s += p->data;
P := p~.next P = p->next;
end; }

Ormerum, 910 Ipu 3TOM (HPAKTUIECKOE HAMOJHEHHE Tea IMUKIA OKA3bI-
Ba€TCd CABHHYTO Ha y,[LBOEHHbeI OTCTyII, €CJIh K€ TeJI0 COCTOHUT Hu3 OJHOro
LIPOCTOIO OLIEPATOPA, €ro ILOo-IpeXKHeMY caBuraror Ha oaun orcryi. C ¢op-
MaJIbHOM TOYKN 3peHud 3TO MOXKHO Ha3BaTh JIOTUYIHBIM, TOCKOJIBKY COCTaB-
HOU omeparop — 3TO TOXKE ONEpPATOP; HO HA IPAKTUKE TAKON TBOWHON OTCTyII
HUKAKHUX IPENMYIIECTB He Ja€T, Cheas IPU STOM JIMIITHee MECTO 110 TOPU30H-
TaJIn. TeM HE MeHee, KaK CKa3aHO BbIH_Iez, 9TOT CTUJIb ABJIAETCA AOIIYCTUMBIM.

Paccmorpum Tenepb HECKOIBKO BAPUAHTOB HEIOIIYCTUMOTO CThis. Mbl
yXKe ynmoMuHaJIn, 9TO B TPOTpaMMaX HOBUYKOB YaCTO BCTPEYACTCA TIPUMEPHO
Takoe:

while p <> nil do begin while (p) {
s := s + p~.data; s += p->data;
P := p~.next P = p->next;
end; }

SakphIBaOIIas ONEpaTOpHAasi CKOOKA MPW ITOM OKA3BIBAETCS CIBUHYTA HA
HEMOHATHOE KOJIMYeCTBO MO3UIINi, 3aBuCAIee, HAITPUMED, OT TOTO, U3 CKOJIb-
KU CHMBOJIOB COCTOUT 3aIlMCh YCJIOBHOTO BhIpaxkerus. Ha 1o, aTobbr mpeco-
BYTYIO CKOOKY HANTH, YXOIUT JIUIIHSAS H0JIsi CEKYH/Ibl — CXOJy €€ B TEKCTe He
BHJIHO, OHA «CJIMBAETCS C OKPYKAOMMM Ieii3axkem». CBOIO OCHOBHYTO 3a/1a-

2CM. cHOCKY Ha cTp. 14.
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qy — CHeNaTh 0%e8UdHbLM KOHEIT CJIOXKHOTO OMEPATOPA, TaKe It PAchOKYCH-
POBAHHOIO B3IVISAa — TAKOE MOJIOXKEHUE 3aKPBIBAIOIIEH OMepaTOPHON CKOOKM
He PEIaeT.

ABTOp 1MOCOGUS HEOMHOKPATHO BCTPEYA B CTYIAEHUYECKUX PAabOTax U BOT
TAKOW, U3BUHUTE 33 BbIPAKEHUE, KOLIMAaP:

while p <> nil do begin
s

s + p~.data;
P~ .next

end;

IIpu Takom «cTmyies Mecra HA SKPaHE HE XBATHUT AK€ HA TPU YPOBHS BJIO-
KEHHOCTH, HO 3TO He caMOe BayKHOE; roPa3/i0 XyzKe TO, 9TO PAa3Mep CIABHUTA
OKAa3bIBAETCH HE IIOCTOAHHBIM, KAK 3TO JOJ2KHO ObITh, & 3aBUCAIIAM OT IIU-
PWHBI 3ar0JIOBKA. UUTATh TaKyI0 TPOTPAMMY COBEPIIIEHHO HEBO3MOKHO.
Karteropudecku HeOMyCTHM TaKzKe U CJIEAYIONINN BAPUAHT:

while p <> nil do begin while (p) {
s := s + p~.data; s += p->data;
P := p~.next end; P = p->next; }

a paBHO u JiOOblEe BapUaldyd HA ero TeMmy; MJid 3aKpbIBalolleil olepa-
TOPHOI CKOOKHU 00s3aTeJIbHO MOJI2)KHA OBITh OTBeJdeHa OTJeIbHad
CTPOKA, HHAYe, OlIATb-TAKK, KOHELl CJIO2KHOI'O oleparopa Oyer CJI02KHO yBu-
nerb. C apyroit CTOPOHBI, MOCJIE OTKPBIBAIOINEH ONepaTOPHOM CKOOKU
B CTPOKE He J0JI>)KHO OBITh HUYEro, 33 NCK/II0YEHNEM Pa3Be ITO KOMMEH-
Tapues, TaK 9TO CJELYIOIIMA IPUMED TOXKE HeIOIyCTHM:

while p <> nil do while (p)

begin s := s + p~.data; { s += p->data;
P := p~.next P = p->next;

end; }

Ecau Tpu BhIIIENpUBEIEHABIX TPUMEPA B3SITHI aBTOPOM U3 TTPOTPAMM, Ha-
MMACAHHBIX CTYJAEHTAMU U APYTUMHU HOBHIKAMU, TO CJIEAYIONIUN «CTUIb> ObLT,
KaK 3TO HU CTPAHHO, OOHAPY?KEH B MUCXOIHOM TEKCTE IMPOIPAMMbI, HAIIMCAH-
HO#1 1podecCuoHAIBHBIM IIPOrPAMMUCTOM U, H0JIee TOro, JOCTATOYHO HIUPOKO
nucnoab3yeMoii. Tem He MeHee, OH TOYXKe HEJIOMYCTHUM:

while p <> nil do begin while (p) {
s := s + p~.data; s += p->data;
P := p~.next P = p->next;
end; }

Kaxk y»xe, HEeCOMHEHHO, TOTAIAJICT INTATEh, 37eCh 3aKPBIBAIOIIAS ONEePATOP-
Has CKOOKA OMSTH CJAMBAETCH C OKPYIKAIONIMM TEKCTOM U HE JAET BO3MOXKHO-
CTH YBUIETH KOHEIT CJIOKHOTO OIepaTopa pacdOKyCHPOBAHHBIM B3TJISIOM.
Bozsparascs K I0mMyCTHMBIM BapWaHTAM COYETAHWS 3aroJIOBKa Omepa-
Topa while u CcOCTaBHOrO oneparopa, UCIOJAb3yeMOr'0 B KadeCTBe TeJia, Mbl
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MOXKEM 3aMEeTHUTh, UTO NMPUHIMINAIBHO PA3JIUYHBIX BAPUAHTOB CYIIECTBYET
BCETO TPHU:

1. OTKpBIBAIOIIAsT OMEPATOPHAS CKOOKA MUIIETCS HA OHOM CTPOYKE C 3aro-
JIOBKOM, 3aKPBIBAIOIIAs Pa3MeIIaeTcsd TOYHO MO, Ha9ajloM 3aroJioBKa,
COJIEPZKAMOE COCTABHOT'O OIEPATOPa CIBUTAETCA HA OJUH OTCTYI OTHO-
CUTEJIbHO Ha4aJia 3al'0JIOBKA;

2. OTKPBIBAIOIIAS OLEPATOPHAS CKOOKA CHOCUTCH HA CJEHAYIONLYI0 CTPOKY
TIOCJIe 3ar0JIOBKA W CTABUTCS TOYHO ITOJ, HAYMAJIOM 3aroJIOBKa, 3aKPhIBA-
0IIAasl UIEeTC TOYHO MOJ, Heil (M Mo/ HAYaIoM 3aroJIOBKa), CONEPKU-
MOE COCTABHOTO OTIEPATOPA CABUTAETCS HA OJUH OTCTYTI;

3. OTKPBIBAOIIAS OMEPATOPHAS CKOOKA CHOCUTCH HA CIEAYIONLYIO CTPOKY
II0CJI€ 3aroJIOBKa U CABUTaeTCA OTHOCHUTEJIbBHO 3aroJIOBKa Ha OJWH OT-
CTYII, 3aKPbIBAIOIIAA IHUIIETCS TOYHO 10, Hell, COIeP2KUMOe COCTABHOIO
OIEPATOpa CABUTAETCS €I Ha ONUH OTCTYN (TO €CTb HA JBA OTCTY-
14 OTHOCUTEJILHO 3ar0JjIOBKA U HA OJUH — OTHOCHUTEJILHO OIEPATOPHON
CKODKH).

Bermre Mbr mpuBesiv mpuMeEpPBI KOJA JJIS KaXKI0TO U3 ITHX BapwaHTOB. Kak
y»Ke TOBOPUJIOCH, Bbl MOXKETe BbIOparh Jjisi cebs ool u3 Hux (XOTs Io-
CJIe/IHUIl U3 IIEPEYUCIEHHbIX Mbl Obl BCE K€ HE PEKOMEH/IOBAJIM ), BAYXKHO JIMIIb
HPUEPKUBATHCS OJHOIO CTHJIsSE HA, POTsZKeHUH Beeit mporpaMmmbl. OTmernm,
YTO BBIOOD OJHOTO W3 ITUX CTHUJIEH BIUSIET HE TOJHKO HA O(GOPMIIEHUE OITe-
paTopa while, HO U Ha BCE OCTAJIHHBIE CJIOYKHBIE OMEPATOPHI, TEJIOM KOTOPBIX
CIIy2KHAT COCTABHOU Omeparop.

OrMerum emé OfuH HEMAJIOBAXKHBIM MOMEHT. VcXomHO cocTaBHO# omepa-
TOP NpeIHA3HAYAICS [ OObEeIUHEHNsST HECKOJbKUX OIEPATOPOB B OJIUH, HO
CYIIECTBYET HEJNbIH DA CAydaeB, B KOTOPBIX perxomendyemcs (a B HEKOTO-
DBIX BapUaHTaxX CTUJIEH — naxe mpebyemcs) 0OOpaMIIEHHe COCTABHBIM Olepa-
TOPOM 00H020 OTIEPATOpA, WJIH [IaKe MCIIOJIH30BAHNE COCTABHOIO OMEPATOPA,
HE COJEPIKAINEro BHYTPU HEU OJHOTO Olleparopa. B 4acTHOCTH, €cJil TeJioM
CJIO2KHOTO OoIlepaTopa sBJSIeTCsI, B CBOIO 0Yepeb, CJIOXKHBIN omnepa-
TOp, B ocobennoctu if ¢ BeTKOli else, ToO B BOJILINIUHCTBE CJIyYaeB
ero »keJjaTejlbHO «00epHYTH» B ollepaTOPHbIE CKOOKH, JaXke eCJu OH
O/IVH; YUTAEMOCTH MPOIPAMMbBI MOXKET TIPU ITOM BO3pacTu. llomaepkuém, 410
B OOJIBIITMHCTBE CIyYIaeB 9TO UMEHHO PEeKOMEHIAIns, a He TpeboBanue, u, 60-
Jiee TOTO, BbI MOYKETE B HEKOTOPBIX CJydasX CJIeJ0BaTh €if, & B HEKOTOPbIX —
HET, B TOM YHCJIE U B PAMKAX OJHON [IPOrPAMMBbL.

Yto KacaeTcs MyCThIX OMEPATOPHBIX CKODOK, TO 3TO crenuduieckas pas-
HOBUIHOCTH IIYCTOT'O OMEPATOpPAa, KOTOpPAas XOPOIIO 3aMEeTHA B KOJIE, W ITO
CBOWCTBO MOYKHO HCIIOJIB30BATH JJIsT TOBBIIEHUST YUTAEMOCTH BAIIIETO TEKCTA.
Kaxk ussecrno, B [Tackase u 8 Cu MOXKHO ciesiaTh IyCTOR OIepaTop, mpocTo
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MOCTABUB CUMBOJI «;» (TOYKY C 3amdToii), U KOrJga, HAIpUMep, Hy?KHO IO-
METUTb METKOH KOHEI| COCTABHOrO orneparopa (jis 4ero rpedyercs IycToi
OIIepaTop), TO MMEHHO TaK U NocTynaloT. Ho ecyin TeJioM CJIOXKHOTO oIre-
paropa (0GBIYHO UKJIA) JOJI2KEH CTATh ILyCTOM OIepaTop, TO JIy4ilie
HUCITOJIb30BATh MYCThI€ OMEPATOPHBIE CKOOKM, HEXKEJIN TOYKY C 3amsi-
Toii. /les10 B TOM, 9TO TOUYKY C 3aMATOl OYEHDb JIENKO HE 3aMETUTh, B OCOOEH-
HOCTH TIp¥ OErjioM MpOCMOTPE TPOTrPAMMBI, W TOTIa BaM MOXKET MOKA3aThCs,
9TO OMEePATOP, CIAEAYIOMIN HEMOCPEICTBEHHO 33 «IIyCTOTEJIbIM Y ITUKJIOM, SB-
JISIETCS €r0 TeJIOM, & Ha TO, YTOObI YCTAHOBUTH [1€HCTBUTEIHHOE IIOJIOXKEHUE
BeIeit, yii1éT HeCKOJIbKO JIMIITHUX CEKYH/|, YMCTBEHHOrO Hanpsixkennsi. Hanpu-
Mep, BMECTO

while wait(nil) <> -1 do while (wait (NULL) != -1)
JIydine OyaeT HaIuCaThb

while wait(nil) <> -1 do
begin
end;

while (wait(NULL) != -1)
{3

OTmMeTuM, 9TO MyCTOE TEJIO IUKJIA YacTO OCTABJISIOT HA OTHON CTPOKE C 3aro-
JIOBKOM. DTO IOMYCTUMO, XOTsI MbI ObI PEKOMEHTOBAJIM TaK HE JIeJIaTh, 0COOEH-
HO €CJIU TO TOYKA C 3AMATOi, a He mycThie CKOOKHU. Ecu BbI Bo3pMETE cebe 3a
MIPaBUJIO0 HUKOTA HE OCTABJIATD TEJIO MUKJIA B CTPOKE 3ar0IOBKA, JazKe KOTa
OHO TIyCTOE, CAydail «TOYKa C 3alsaTOil B KOHIE 3aroJiOBKay Oymer B Barmeit
MPOTPaMMe HEIOMYCTUMBIM, U 9TO JOBOJIBHO YIAYHO, TIOCKOJIBKY B OOJIBITHH-
CTBE CJIy4YaeB TakKas TOYKA C 3aMSTON OKA3bIBAETCS MOCTABIIEHA N0 owubxke,
a TOCKOJIBKY 3aMETHUTh €€ TPYIHO, 9TO TPUBOAUT K HEIMPUATHBIM OIMTHOKAM
B paboTe MporpamMMmbl. 3aBeoMast HEJIOMyCTUMOCTb TaKOW CUTYAIIUU TO3BO-
JISeT, YBUJEB 3ar0JIOBOK C TOYKOI ¢ 3amaToil Ha KoHUe (1oBepbre, XOTs Obl
pa3 Bbl 3Ty owmbKy clesaere), HeMeIeHHO U 6e3 pasjyMuil UPUCTYIUTD K
WCIPABJIEHUIO OITHOKH.

2.1.2. Oneparop if c Berkoii else

Kaxk ITackanb, Tak u Cu/Cu-++ J0MycKamOT HCIOJIH30BAHKE ONEPATOPA
BETBJIEHUsI KAK B TIOJHOM BApUAHTE — C BETKO# else, Tak W B COKPAIEH-
HoMm — Oe3 meé. Eciu BeTka else oTcyTcrByer, TO oneparop if odopmisgercs
abCoOMIOTHO TaK 2Ke, KaK 1 orneparop while, KOTOPBIH MbI TOAPOOHO 0OCYTHU-
Jn B mipenbiayineM naparpade. Hukakoit ¢cBOOOIbI HAM HE OCTABJISET TAKKe
¥ CJIydaii, KOraa 00e BEeTKH MPUCYTCTBYIOT, HO COCTOST W3 OJHOTO IMIPOCTOTO
0TIepaTopa, TO €CTh HE TPEOYIOT MUCIOIH30BAHUS ONEPATOPHBIX CKODOK:
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if p <> nil then
res := p~.data;
else
res := 0

Hy:xmo TombKO HE 3a0BIBATH, ITO TEO

if (p)

res = p->data;
else

res = 0;

BCEra CJaeayeT pa3Mernarh Ha OT-

JIeTbHOI CTPOUKeE, U B Caydae omeparopa if 3To Kacaercs obenx Berseit. Taxk,
CIEeYIONNe BAPDUAHTHI HETOTMYCTUMBI:

if p <> nil then res
= 03

:= p~.data if (p) res = p->data;

else res else res = 0;

PaccmorpuM Terneps ciyuaii, Korja obe semeu onepamopa tf ucnoavay-
1om cocmaenoti onepamop. B 3Toit cuTyaruu Hy>KHO NMPEXK/I€ BCETO BCIOM-
HUTh, KAKOW M3 TPEX BAPUAHTOB pPa3MeIleHus OTKPbIBAIOIIEH OlepaTopHOit
CKOOKH, MMEePEYrCICHHbIX B KOHIE IPEIbLAyIero maparpada, Mbl BbIOPAJIH.
Ecnu mam BbI6Op mas Ha BTOPOW WU TpeTHii BapuaHT (B 00OMX CIIydasax
OTKPBIBAIOIIAs OIEpATOPHAst CKOOKA CHOCUTCS Ha CJIEIYIOIIYI0 CTPOKY), TO
BCE OKA3BIBAETCS IOCTATOYHO TPOCcTO. Eciim MbI permuim He cABUTATH CKOOKH
COCTaBHOTO OITEPATOPA, & CABUTATH TOJBKO ero teso, if npuaércs opopMuTh
TaK:

if p <> nil then
begin
flag := true;
X := p~.data
end
else
begin
new(p) ;
p~.data := x
end

if (p)

{
flag = true;
x = p->data;

}

else

{
p = malloc(sizeof (*p));
p->data = x;

}

Ecsn xe BbI, HEB3upas HA BCE HAIIU CTapPaHUs, N30PaIH BADUAHT CO CIIBU-
rOM OIIePATOPHBIX CKOOOK, TO if Oymer BbIMIAAeTh TaK:

if p <> nil then
begin
flag := true;
x := p~.data
end
else
begin
new(p) ;
p~.data := x
end

if (p)
{
flag = true;
x = p->data;
}
else
{
p = malloc(sizeof (xp));
p->data = x;
}

B oboux ciyuasx else BMecTe CO CKOOKAMU 3aHUMAET TPHU CTPOKH, UTO
HECKOJIbKO MHOTOBATO It pasjesauresis. VIMEHHO MOTOMY TU BAapUAHTHI
(Bropoit u rTperuil) He CAMLIKOM LOLYJISPHbL y IPOMECCUOHANOB, XOTs, HECO-
MHEHHO, JOMyCTUMBI. TO Kacaercsd BapWaHTA, MPU KOTOPOM OTKPBIBAIOIIAS
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oriepaTopHasi CKOOKa OCTABJISAETCS Ha OJHON CTPOKE C 3ar0JIOBKOM, TO B 3TOM
cilydae /i1 BETKHU else Tak:Ke OCTaéTcdA JBa BapuaHTa, & UMEHHO: IIOMECTUTh
CJTOBO else Ha OIHOI CTPOKE C 3aKPBIBAIOIIEIl OMEPATOPHON CKOOKOM MK 7Ke
MHUCAaTh else ¢ HOBO# cTpoku. IlepBblit BADHAHT BBITVISIUT TAK:

if p <> nil then begin if (p) {
flag := true; flag = true;
X = p~.data X = p->data;
end else begin } else {
new(p) ; p = malloc(sizeof (xp));
p~.data := x p->data = x;
end }

Hazmo ormeruTh, 9T0 MMEHHO 3TOT BAPHAHT HAMOOJEe MOMyasapeH y mpodec-
CHOHAJIbHbIX IIPOIPAMMUCTOB, HO U BTOPOIl BapUaHT BioJHe goiycruM (Gosee
TOIO, MOXKHO HANTH apryMEHTbl B €r0 LOAJEPHKKY ):

if p <> nil then begin if (p) {
flag := true; flag = true;
x := p~.data X = p->data;
end }
else begin else {
new(p) ; p = malloc(sizeof (xp));
p~.data := x p->data = x;
end }

Paccmorpum Teneps ciydail, Korja moavko 0dna BETKA KOHCTDYKIMH
if-else Tpebyer WCMOJIB30BAHKS COCTABHOTO OMEPATOPA, TOT/IA KAK BTOPAs
COCTOUT U3 OJHOTO NPOCMO020 OMEpaTopa. ECan MPUHATO peIneHne CHOCUTD
OTKPBIBAIOIIYIO OMEPATOPHYIO CKOOKY Ha CJIELYIOILYI0 CTPOKY (He BaxKHO, CO
casuroM uiau 6e3 CIBUra), TO ITOT CJydail He sABIAETCs OCOObIM U He Tpe-
OyeT OTIeNbHOTO PAacCMOTpeHus. B mpuHmuie, MOXKHO OBLTO ObI BOOOIIE He
paccMaTpuBaTh ITOT CIAy4dail B KAYECTBE CIEIUAIBHOIO, HO, KAK YUTATEb MO-
KeT 0e3 Tpyaa yOenauThCs CAMOCTOSTEIBHO, PE3YIbTATHI MOTYT TOJIYYUThCS
HECKOJIBKO HEICTeTH4HbIe. B CBA3M C 9TUM MOXKHO JATh CIEIVIONIYI0 PEKO-
MEH/IAINIO: €CJIM O4HA U3 BeTBell KOHCTPpYyKnuu if-else mmpeacraBiser
coboii cocTaBHOII omepaTop, TO AJd BTOPOIl BETBH CJeAyeT TaKKe
WCI0JIh30BaTh COCTABHOI olepaTop, JaXke eCJiu OHA COCTOUT U3 O-
HOro mpocToro omeparopa. OTMeTnM, 4TO CJI€JIOBAHUE ITON PEKOMEHIa~
mu, BOOOIIE TOBOPS, (haKyIbTATUBHO, XOTS MPABUJIA, IPUHITHIE B KOHKDET-
HO#1 rpymie pa3pabOTINKOB, MOT'YT MIPEBPATUTH ITY PEKOMEHIAINIO B Tpebo-
BaHUe, KAK 9TO CJEJIAHO B Y2Ke HEOIHOKPATHO YIIOMSHYTOM BBIIIE COOOIIECTBE
pazpaboruukos sapa OC Linux.

2.1.3. Ecau 3arojioBOK CJUINKOM AJUHHBII

Bcé ckazannoe Bblllle OTHOCHTEIHLHO 3Ar0JIOBKA OIEPATOPA M €ro Tesia
chOPMyYIUPOBAHO B TIPEANOJIOKEHUN, YTO 3ar0JI0BOK caM 10 cebe (u ¢ yué-
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TOM €r0 OTCTYTIA) YMEIIAETCs B OAHYy CTPOKy. Ho 4TO Jes1aTh, eciin yCJI0BHOE
BBIDAXKEeHWE B 3ar0JIOBKe oreparopa if mim IMuKJIIa Moy InIoCh TaKUM JITHH-
HBIM, 9TO MPECJOBYTHIX 80 3HAKOMECT HE XBATAET?

IlepBoe, Y0 HEOOXOIMMO CIEIATH B TAKOW CUTYAIMA — IIOAYMAaTh, HEJIb-
34 JIM 3TO BbIPpazKEHUE TTOJCOKPATUTH. BO MHOIux CJjy4adXx JJIMHHBbIE YCJIOB-
HbIEe BBIPAYKEHNST BOZHUKAIOT B CUJIY HEJOCTATKA OMBITA MPOTPAMMUCTA; TaK,
aBTOp YaCTO BHUJET B CTYAEHUYECKUX MTPOTPAMMAX MPOBEPKY TMPUHAJIEIKHO-
CTH CUMBOJIA K TOMY WJIM MHOMY MHOXKECTBY (HAIPUMED, MHOXKECTBY 3HAKOB
UPEIUHAHKS) YePe3 OCJIeN0BATEIbHOCTD $BHO IIPOIMCAHHBIX CPABHEHUIl C
KaK/IbIM U3 3JIEMEHTOB MHOKECTBA, 9TO-TO BPOJE:

if (@a==",2 lla==7[la==";"|la==":"1]]a

Pazymeercs, B Takoil cuTyanuym HUKAKO#l IPOOJEMbl C HEJIOCTATKOM MECTa
B CTPOKE HA CAMOM Jejie HET, eCTh JINIIb MPOOIeMa HeTOCTATOYHOCTH BOOD-
paxenus. IIporpaMMucT, MUHOBABIIHUII CTAIUIO HOBUYKA, B TAKOH CHTYAIUH
OIIUIIET PYHKYUIO, TPOBEPSIONLYIO HA MPUHAJIEKHOCTD 33AHHOTO CHMBOJIA
IIPEJIOpeIeIEHHOMY MHOXKECTBY, a 3arojIoBOK if’a OymeT comep:KaTh BBI3OB
sToi byHKINM:

if (is_punctuation(a)) {

BouJtee onbiTHBII nporpaMMuCT BOCHOJIB3yeTCs TOTOBOI (yHKIme# ispunct
U3 CTAHIAPTHOMN OMOMMOTEKH, & elné 00JIee OMBITHDIN, BO3MOKHO, 3asBUT, UTO
crangapTHas QYHKINUS ispunct 9pe3MepHO CJI0YKHA, MOCKOJIBKY 3aBUCHT OT
HACTPOEK JIOKAJIA B OKPY?KEHWH, U BEPHETCH K BAPUAHTY CO CBOEH COOCTBEH-
HOil (pyHKIMei. B m0b0oM cioydae, HUKAKOM MpOOIEMBbI C JIUHON 3aroioBKa
TYT HET.

K coxasienuio, e BCcerga Bce MPOOJIEMbI PENTaloTCsi Tak mpocto. MHo-
TOCTPOYHBIE 3ar0JIOBKM, KaK ObI Mbl HU MBITAJINCh WX MOOOPOTH, BCE PABHO
HWHOTA B MporpamMme BO3HUKAIOT. OIHO3HAYHOIO OTBETA, KAK C HUMU TOCTY-
[UTh, K CO2KAJIEHUIO, HET; Mbl PACCMOTPUM OJMH U3 BO3MOXKHBIX BAPUAHTOB,
KOTOPBIA HAM IPE/CTABJISIETCS HAuDOsee NMPAKTAYHBIM U OTBEYAIOIINM II0-
CTaBJIEHHON 331291 YUTAEMOCTHU IIPOrPAMMBI.

Nrak, ecam 3arosioBOK CJIOXKHOTO OllepaTopa NPUXOATCI pa3He-
CTU HA HECKOJIbKO CTPOK, TO:

1. pa3sbeiiTe BhIpakeHne B 3aroJIOBKe Ha HECKOJIBKO CTPOK; IIPe/I-
IOYTUTEJIbHO pa3pblBaTh CTPOKY II0 <«OI€paluy BEPXHEro
YPOBHSI», 3TO OOBIYHO JIOTUYECKAas CBA3KA «W» JIUOO «WJIM»;

2. KaXXJIyI0 TMOCJIEAYIOIIYyI0 CTPOKY 3aroJioBKa COABUHBTE OTHOCH-
TeJIBHO IIePBOIi CTPOKHY 3arojIOBKa HAa OOBIYHBIN pa3Mep OTCTY-
na;
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3. BHe 3aBUCHMOCTH OT KOJIMYECTBa IIPOCTBHIX OIlepaTopoB B TeJie,
00g3aTe/IbHO BO3bMUTE TEJIO Balllero orepaTopa B oIllepaTop-
HbIe CK06KI/I, TO €CThb C,E[eﬂaﬁTe €ro CoCTaBHBIM OIlepaTopoM;

4. BHe 3aBHUCHMOCTH OT MCIOJb3YEMOI'0 CTHJIsl, CHECUTE OTKPbIBa-
IOIYI0 OMEePaTOPHYIO CKOOKY Ha CJIEAYIOIIYI0 CTPOKY, YTOOBI
OHa IIOCJY2KWJIa 3PUTEJbLHBIM pPa3JeuTesIeM MeXJy CTpPOKa-
MU 3aroJioBKa M CTPOKaMU TeJia Balllero oleparopa.

Bcé BmecTe Oymer BHITIAIETH MIPUMEPHO TaK:

while (TheCollection”.KnownSet~.First = nil) and
(TheCollection~.ToParse~.First <> nil) and
(TheCollection™.ToParse~.First~.s = ? ’) do

begin
SkipSpace (TheCollection)

end;

while (!'the_collection->known_set->first &&
the_collection->to_parse->first &&
the_collection->to_parse->first->s == ’ )

skip_space(the_collection);

}

Taxoit BapraHT HOPMAIbLHO CpabOTAET, eC/IM BBl HE CIBUTAETE COCTABHOI OIe-
PATOP OTHOCUTEJHLHO 3ar0JIOBKA; €CJIU XKE BbI IPENOYIN UMEHHO 3T0T («Tpe-
Tuit») cruib odOPMIEHHs, MOXKHO IIOCOBETOBATH CHECTU HA CJIEAYIOLLYIO
CTPOKY TOCTEIHION JIeKceMy 3arojioBka (Kpyriyio ckooky mas Cu/Cu++,
KJII09eBoe ¢jI0BO do s Ilackasis), IpuMepHO Tak:

while (TheCollection”.KnownSet~.First = nil) and
(TheCollection~.ToParse~.First <> nil) and
(TheCollection~.ToParse~.First~.s = 2> )
do
begin
SkipSpace(TheCollection)
end;

while (!'the_collection->known_set->first &&
the_collection->to_parse->first &&
the_collection->to_parse->first->s == ’ ?’

{

skip_space(the_collection);
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Posnp 3puTesnbHOrO pa3fennuTessa B 9TOM CIydae UIPAET KaK Pa3 dTOT BOT
3aBepIIAIOIIAA CUMBOJI 3aroJIOBKA.

Ecsu BB ucnosp3yere cTuiib, TPU KOTOPOM OTKPBIBAIOIIAS OIMEPATOPHAS
CKOOKa OCTaBJIAETCH HA OJHON CTPOKE C 3ar0JIOBKOM, Bl MOYKETE BOCIIOJIH30-
BATHCH €I OJHUM BAPUAHTOM (POPMATHUPOBAHUSA: KAK B HPEIABIIAYIIEM PU-
Mepe, CHeCATE MOCIEIHIOI JIEKCeMY 3arojIOBKa Ha OTAEIbHYIO CTPOKY, W HA
9TOI 7K€ CTPOKE OCTaBbTE OTKPBHIBAIOIIYIO OIEPATOPHYIO CKOOKY:

while (TheCollection™.KnownSet~.First = nil) and
(TheCollection™.ToParse~.First <> nil) and
(TheCollection~.ToParse~.First~.s = > ?)

do begin
SkipSpace (TheCollection)

end;

while (!the_collection->known_set->first &&
the_collection->to_parse->first &&

the_collection->to_parse->first->s == * ?

) {
skip_space(the_collection);
}

Taxoit cTHIP HPABUTCS HE BCEM, HO BHI M HE O0S3aHBI MY CJIEI0BATDH; JIAXKe
€CJIM Be3/le Bbl OCTaBJIsleTe OIEPATOPHYI0 CKOOKY Ha CTPOKE 3arojIOBKa, JIJIst
clIyvas MHOTOCTPOYHOTO 3ar0JI0OBKa BBI BIIOJIHE MOYKETE Ce/TaTh NCKITIOUeHNe
u obOPMIIATH €ro TaK, KaK [MOKAa3aHO B IEPBOM IpuMepe 3TOro mnaparpada.

2.1.4. 3aroj0BOK 1 T€JIO MOAIIPOTrPAMMBI

IIpu Bcelt KaxKyImeicsd CXOKECTH CHTYAIM#M 3ar0J0BOK TOIMPOTPAMMBI
(byHKIME UM NACKAIEBCKON MPOLEAyPhI) NPEACTABIAeT COOOi ABJIEHUE CO-
BEPITIEHHO WHOE, HEXKEeJIM 3ar0JIOBOK CJIOZKHOTrO omeparopa. B Ilackarme B ka-
4ecTBe Tesa UCHOJIb3YyeTCs He IIPOCTO COCTABHOW ONepaTop, a TaK Ha3bIBae-
Mblil 640K, BKIIFOUaIOLIuii B cebs cek1uio jokabHbix onucanuii. B Cu/Cu++
6JI0KOM siBJIsieTCs JIF000M COCTaBHOI oneparop (Beib OLUcaTh JIOKAJIbHYIO 116
PEMEHHYIO MOYKHO B HauaJIe JII00OTO TAKOTO OMepaTopa), HO TIPU ITOM B Kade-
cTBe Teja PYHKINN UCIOIH3YETCS UMEHHO OJIOK C OTepaTOPHBIMU CKOOKAMH,
3aMEHHUTDH €r0 OJHUM MPOCTBIM OMEPATOPOM Hemb3sd. OTMeTuM, 9ro paHHue
pepcun Cu® Takzke IIpeayCcMaTpUBAIH HHGOPMAIUIO, TOMEMAEMYI0 MEeXKIy
3ar0JIOBKOM H T€JIOM (DYHKIMU — MMEHHO TaM pa3Melnasach uH(bOPMAIMs

3HmeeTca B BuIy Tak HasbiBaeMblil «K&R Cs, TO eCTh CHHTAKCHC, H3HAYAILHO IIPEIJIO-
JKEHHBIN KepHI/II‘aHOM u Purun. MHOFI/IG COBpPEMEeHHBbIC KOMIIMJIATOPBI 10 CUX IIOPp HMEIT
PEeXKUM IOJEPAKKH STOTO BAPUAHTA CHHTAKCICA, HECMOTPS HA TO, 9TO JAJEKO He BCE MpO-
I'PAMMUCTBI 3HAIOT O €ro CyneCTBOBaHUA.
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o Tunax dopmanabHbix mapamerpoB. B Cu++ cHOBa mosiBMIaCh CUTyaIlus,
KOTJa HEeKyI0 WHMOPMAIUIO MPUXOIUTCH MOMECTHTb MEXKIY 3arOJIOBKOM U
TEJIOM — 3TO CIIMCOK WHUIMAIU3ATOPOB B KOHCTPYKTOPE.

B ormune oT ci10:KHOTO oneparopa, HoAIporpaMma — 310 He (pparMeHT
peajiM3aluu TOro Uik UHOrO aJIOPUTMA, & CMPYKMYPHAL cOUHUYA TPOZDAM-
ML KGK UeA020, U JIJIsT TOAMPOTPAMM MPUMEHSIIOTCST HECKOJIBKO WHBIE COTJIa-
merns 00 odopmienun. [Ipexkme Bcero, BHE 3aBUCHMOCTH OT W3OPAHHOTO
CTUJIS [T CJIOKHBIX OMEPATOPOB, OllepaToOpHasi CKOOKa, ¢ KOTOPOil Ha-
YUHaeTCd BHEITHUN 6JI0K MO/IIporpaMmbl, BCEr/ia pacioJjiaraercs Ha
oTaesbHOI cTpoke. /g [lackansa 3o TpeboBanre 0YEBHUTHO, TOCTATOIHO
BCIIOMHUTH O CEKIMAX JIOKAJBHBIX ommcanuii. Ins ciayuas uncroro Cu, BO3-
MOXKHO, 9TO TPeOOBAHWE MOKAXKETCS HE CTOJb OYEBUIHBIM, HO OObsCHEHWE
MOKHO HAfTH U 371ech. [leo B TOM, 9T0, B OT/IMYHE OT 3ar0JIOBKA, CJIOKHOTO
OlIepaTopa, 3aroJIOBOK IMOAMPOrPpaMMbl UMEET CAMOCTOATEJIbHOE 3Ha-
YeHme, TO €CTh 9aCTO BCTPEYACTCS OTIAEJBHO OT TeJa HOJIPOrPAMMBL — IIPU
9TOM OH CJIYKUT 00BA6AECHUEM COOTBETCTBYIOIIEH MOAMPOrPAMMBI, B OTJINYNE
OT ONuUCaHUA, B KOTOpOM mpucyTcTByer Tejio. B Ilackase Tesio 3aMeHsaor au-
pekTuBoii «forward;», Torna kak B Cu 00bsaBeHne GpyHKIUN MPOCTO 3aBEP-
HIAIOT TOYKO( € 3an4roii (ondaTh-raku, BMECTO Tesa). PasHecenue 3arojioBka
U TeJa HA PA3HBIE CTPOKH [MO3BOJISET MOTIEPKHYTH (PAKT CAMOCTOATETHHOCTH
3ar0JIOBKA.

Bropoe mpaBuio cOCTOMT B TOM, 4TO (ONATh-TAKH, BHE 3QBUCUMOCTH OT
CTWJIs, WCIIOJb3YEMOrO Jyisi CJIOXKHBIX OIEPAaTOPOB) OlepaTOpPHbIe CKOO-
KW BHEITHEro 0JI0Ka MoAIporpaMMbl HUKOTJA He CABUTAIOT OTHOCH-
TeJbHO 3aroJioBKa. Hanpumep, eciin moAmporpaMMa HE BO 9TO HE BJIOXKE-
Ha?, TO omepaTopHble ckOOKHU, O6pamMIIsIoNTHe €8 6JI0K, BCET/Ia PA3MeIa0TCs
B TEpBO#i (Kpaiiueil JeBoil) MO3UIN CTPOKH.

IIpu sTOM OCTafOTCs B AeiiCTBUU OOIIME MPABWJIA: TOCJE OTKPBIBAIOIIEH
OTEPATOPHON CKOOKW B CTPOKE OOJIbINIE HUYErO HE MHUIIYT, a 3aKPbIBAIO-
Y0 OMEPATOPHYI0 CKOOKY PA3MENIA0T TOYHO IMOJ HAYATIOM 3aKPBIBAEMOI
€10 CTPYKTYPbI, TO €CTh B JAHHOM CJIy9ae — TOYHO I[OJl OTKPBIBAIOIIEH Ore-
PaATOPHOIT CKOOKOIA.

Takum 06pa3oM, CJIEIYIONINE BAPUAHTHI OKA3BIBAIOTCS HETPABUIHLHBIMU:

function cube(a: real): real; float cube(float a)
begin {
cube := a * a * a return a * a * a;
end; }
function cube(a: real): real; begin float cube(float a) {
cube := a * a * a return a * a * a;
end; }

4B aseike Cu 3T0 BepHO st M:060# (DYHKIHHE, TIOCKOIBKY BIOMKEHHBIX (QyHKmuit B Cu
ver; B [lackaje mpeayCMOTPEHBI BIIOYKEHHBIE MOANPOrpaMMbl, a B CH+-+ HOAIporpamMmma
MOXKeT OBITH BJIOZKEHA B KJIACC HJIH CTPYKTYDY B KA€IECTBE Memoda.
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function cube(a: real): real; float cube(float a)
begin cube := a * a * a end; { return a * a * a; }

IIpaBunbHO OymeT HaIUCATb TaK:

function cube(a: real): real; float cube(float a)
begin {

cube := a * a * a return a * a * a;
end; }

2.2. Ocobennoctu opopMJIeHNS ONIEPATOPOB
BBIOOpA

Oba paccMaTpUBaeMbIX HAMHE sI3bIKA TPOrpaMMupoBanus — u [lackamb, u
Cu — noIep:KUBAIOT ONEPAMOops, 66160Pa, MO3BOJISIONIIE BBIIOIHUTH OJUH U3
HECKOJIbKHAX HMEIOIUXCsI aJIbTEPHATHBHBIX HAOOPoB omeparopos. B Ilackame
910 omeparop case, B Cu — omeparop switch-case. Bue 3aBucumoctu or
TOT0, KAKOTO U3 TPEX OCHOBHBIX CTUJIEN BBI MPUIEPKUBAETECH, OTIEPATOP BbI-
6opa TpedyeT OTBETUTH eIIE Ha OIWH BOIIPOC: bydeme Al bl cO8U20MD MEMKU.
BapuanToB orBeTa Ha 3TOT BOIMPOC POBHO [IBA: MOJOKUTEIBHBIA U OTPHUIIA-
TEJIbHBIN, U 03HAYAET ITO, YTO METKHU, 0003HaYaloIue HAYaI0 oYepea-
HOM aJbT€ePHATHUBBI B oniepaTope BhIGOpa, MOXKHO JING0 OCTABJISATH B
TOM KOJIOHKE, I'/le HAYMHAEeTCsd 3aroJIOBOK omepaTtopa Bbibopa, Jiubo
CABUHYTH OTHOCUTEJHHO MOCJIEAHEr0 HA pa3dmep orcryna. Kak oObrd-
HO B TAKUX CJIy9asX, HEOOXOIUMO 3apUKCUPOBATH CBOIT OTBET HA HTOT BOIIPOC
7 0(POPMIIATD OIEPATOPBI BHIOOPA €INHOOOPA3HO B TEKCTE BCEil MPOrpaMMBbl,
TO €CTh BbI MOYXKETE BBIOpATH JIIOOOW W3 ABYX BapWAHTOB, HO TOJBKO OJMH
pa3 — Ha BCIO TTPOrPaMMYy.

IlosscanMm ckazannoe Ha mpumepe. A3bik [lackams He mpeamosaraer B Co-
CTaBe OlepaTopa BLIOOPA UCIOJIH30BaHUE CJIOBa begin (XOTs mpeanosara-
er cja0BoO end), 1o3roMy OGhOPMIIEHHE 3Ar0JIOBKa U TeJa Oleparopa BbibO-
pa, BOOOIIE TOBOPsi, HE 3aBUCHT OT TOIO, OCTABJISEM JIA Mbl OTKPBIBAIOILYTO
OTIEPATOPHYIO CKOOKY HA OHON CTPOKE € 3ar0JIOBKOM CJIOXKHOTO OTIePaTOpa,
CHOCHM JI MBI €€ Ha CJIeJIyIOILYI0 CTPOKY M CHA0XKaeM JI MbI €€ CBOMM CO0-
CTBEHHBIM OTCTYIIOM; C APYTON CTOPOHBI, KAXK/as BETKA OMEpaTOpa BHIOOPA
[peJnoIaraeT UCIoJb30BAHUE TOJIBKO OHOIO OMepaTopa, Tak d9To B GOJb-
[IMHCTBE CJIy4YaeB 371eCh MPUXOIUTCS UCIOIb30BATH COCTABHBIE OLEPATOPDI,
u ux opOPMIIEHNE YK€ 3aBUCUAT OT W3OPAHHOTO CTUJIs. KCaM MBI OCTaBjseM
OTIEPATOPHYIO CKOOKY HA OHON CTPOKE C 3ar0JIOBKOM, TO B 3aBHCHMOCTH OT
HAIIEro PEINeHns O MOBOAY METOK MBI MOXKEM HANKMCATH TAK:
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case Operation of
’+’: begin
writeln(’Addition’);
c :=a+b;
end;
’-?: begin
writeln(’Subtraction’);
c :=a - b;
end;
else begin
writeln(’Error?);
c := 0;
end
end

case Operation of

’+’: begin
writeln(’Addition’);
c :=a+ b;

end;

’-7: begin
writeln(’Subtraction’);
c := a - b;

end;

else begin
writeln(’Error’);
c := 0;

end

end

OtmeTuM, 9TO, XOTS 002 BAPUAHTA, SABJIAIOTCS JOMYCTUMBIMU, TEPBbIil BBHITJIS-
JAT CYIECTBEHHO TPUBJEKATETbHEE U MIOHATHEE, TAK UTO eCAU Mbl NUULEM HG
Iackanre u ocmagasem onepamopHYIo ckoOKY Ha 00HOT CMPOKE ¢ 3420406K0M,
bydem ayuwe NPuHAMb pewerue 6 Noab3y co8U2aHUL MEMOK.

Ecau MBI yCJIOBUINCH CHOCHTH OTMIEPATOPHYTO CKOOKY Ha CJIEAYIOIIYIO CTPO-
Ky, HO He CIBWUTaTh €€, BBIMENPUBEIEHHBIN (PpArMeHT KOJA JTOJI?KEH BBITJIs-

JeTh TaK:

case Operation of

case Operation of

,+’: ’+!:

begin begin
writeln(’Addition’); writeln(’Addition’);
c := a + b; c := a + b;

end; end;

’_7: )_7:

begin begin
writeln(’Subtraction’); writeln(’Subtraction’);
c :=a-b; c :=a - b;

end; end;

else else

begin begin
writeln(’Error?); writeln(’Error’);
c := 0; c := 0;

end end

end end

,ZLHH 9TOTO CJjIydasd Mbl TAKZKE MMOPEKOMEHAyeM CABUTraTh METKW, HO OKOHYa-

TEJIbHOE PEeIIeHHue OCTaBUM 3a YUTaTeIeM.

Haxkomern, eciim MbI HE TOJIBKO CHOCHM OIIEPATOPHYIO CKOOKY, HO W C/IBH-
raem eé, TO BBIIJISAIETh 3TO Oy/1eT nNpubIU3UTEeTHbHO TAK:



case Operation of case Operation of

7+’: ’+’:
begin begin
writeln(’Addition’); writeln(’Addition’);
c := a + b; c := a + b;
end; end;
!_7: 7_7:
begin begin
writeln(’Subtraction’); writeln(’Subtraction’);
c := a - b; c :=a - b;
end; end;
else else
begin begin
writeln(’Error’); writeln(’Error’);
c := 0; c := 0;
end end
end end

st 3TOTO Cityvasi Halla peKOMeH1alust Oy/1eT MPOTHUBOIIOIOXKHON: €CJIH OIle-
paTopHbIE CKOOKH MUMEIOT CBOI COOCTBEHHBIN C/IBUT, TO METKHU JIy4Ille HE CABU-
rarh, pe3yJsbrar Oymer SCTeTudHee.

B asbike Cu oneparop Bbibopa (switch) ycTrpoen Heckobko mHade. Bo-
MEPBBIX, B CHHTAKCHCE OMepaTopa switch mpeaycMoTpeHa obs3aTeIbHas OT-
KpbIBaioIias purypHas CKoOkKa, B Pe3yJIbTaTe 4ero 3arojioBOK switch cramo-
BUTCH 3aBUCUMBIM OT W3OPAHHOrO OCHOBHOT'O CTHJisi. BO-BTOPBIX, B OT/IMYHE
or Ilackans, B oneparope Bbibopa st3bika, Cu Mbl UMEEM JI€JI0 HE C MHOMHCE-
cmeom eemeet, a ¢ ONHNM JMHEHHBIM (DpArMeHTOM KOZA, MMEIOIIIM HECKOJIb-
KO TOUYeK BX0/a (10 9ucjIy MeTOK case). Kaxkias «BeTKa» MOXKET COIEPIKaTh
NIPOU3BOJIBHOE KOJIMYECTBO OIIepPaTOPOB, TAK YTO COCTABHBIE ONEPATOPHI B Ka-
JecTBe BeTBell oIepaTopa switch mpuMeHAIOTCS OYeHb peaKo®. YMeCTHO Ha-
[IOMHHUTDb, YTO €CJIM BETBU OIIEPATOPA BHIOOPA SABJIAIOTCS B3aUMOMCKJIIOYAI0-
UMY, TO KaXKJIyI0 U3 HUX HYXKHO 3aKaHIUBATH OMEPATOPOM break;, 9TOOBI
He JIONYCTUTH BBITIOJIHEHUS BETBU, CJEYIONIEe HEMTOCPEICTBEHHO 3a JTAHHOM.

Kak u B cayuae Ilackass, npu pabore Ha Cu HaM mpuaércd TPUHSATH
pellienre 0 TOM, CABUTATh WM HE CIBUraTh METKH HA CBOH orcrym. Tax,
€CJIU MBI OCTaBJIiEM OTKPBIBAOIIYIO OIIEPATOPHYIO0 CKOOKY HA OJHOI CTPOKE C
3ar0JIOBKOM OLIEPATOPA, Pe3y/ibrar (Co cABUIOM Merku u 6e3 TakoBoro) Oyuer
BBITJIAIETH TaK:

SEauncTBeHHAs Pa3yMHAs TPUYUUHA /I MX TPUMEHEHNs B BETBSX ONeparopa switch —
9T0 He0OXOUMOCTD ONIUCAHUS JIOKAJIBHBIX [IepeMEeHHBIX. B 3TOM cirydae ucnoss3yiiTe 06bI4-
HbIE IIPABUIIA, AJIs PA3MEIIeHUs OI€PATOPHBIX CKODOK, CINTAsS case-MEeTKY OCOOBIM C/IydaeM
3aroJiI0OBKa CJIO?KHOT'O OIIepaTopa.
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switch (operation) { switch (operation) {

case ’+7: case ’+7:
printf ("Addition\n") ; printf ("Addition\n");
c =a+ b; c=a+ b;
break; break;

case ’-7: case ’-’:
printf ("Subtraction\n"); printf ("Subtraction\n");
c =a - b; c=a - b;
break; break;

default: default:
printf ("Error\n") ; printf ("Error\n") ;
c =0; c=0;

} }

Ecisin Mbl peniuim CHOCUTh OTKPbBIBAIOIIY IO OMEPATOPHYIO CKOOKY Ha CJie-
JIYIOLILYIO CTPOKY, HO HE CJBUIATH €€, BbIIICIHPUBEACHHDII (DparMeHT HyzKHO
Oyaer oOPMHUTH TOYTH TAK YKE, OTJIMIATHCS OYIEeT TOJBHKO MOJIOKEHNE MpPe-
CJIOBYTOl CKOOKM:

switch (operation) switch (operation)
{ {
case ’+7: case '+’
printf("Addition\n"); printf ("Addition\n");
VAR ¥ VAR ¥

Haxkomer, eciim Mbl BCE 2Ke PEIuiIn CABATATH COCTABHOI OmepaTop Ha J10-
HOJIHUTEJIbHBIIA OTCTYII, JJId OlepaTopa switch moay4Yum npuMepHo Caenyro-

iee:

switch (operation) switch (operation)
{ {
case ’+7: case ’+7:
printf ("Addition\n"); printf("Addition\n");
c=a+hb; c=a+b;
break; break;
case ’-7: case ’-7:
printf ("Subtraction\n") ; printf ("Subtraction\n");
c =a - b; c =a - b;
break; break;
default: default:
printf ("Error\n") ; printf ("Error\n") ;
c = 0; c = 0;
} }

OHO3HAYHO PEKOMEHIOBATH TOT WJIM WHOI OTBET HA BOMPOC O CABHUIE
METOK 3/1eCh CI02KHO. OTMETHM TOJBKO, 9TO OOBIYHO CTUIH OOPMIICHUS Me-
TOK OCTaBJIAIOT OOLIUM KaK /il case-MeTOK, TaK U Jijisd OObIYHBbIX METOK,
MCTIONIL3YEMBIX B OTlepaTope goto, a s caydas s3bika Cu++ 3TO Ke pe-
IICHUEe PACIPOCTPAHAIOT Ha KJIOYEeBbIE CJI0BA public, private u protected
B 3aroJIOBKax KJIaCCOB; KAK MBI YBHJHWM IIO32Ke, WX JIydIle He CIABUTaTb, U
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HMEHHO TIO TOH MpWYWHE MPOrpaMMUCTHI, padoraioriue Ha Cu++, 0OBITHO
HE COBUTAIOT W case’sl. BrpodeMm, 9TO TOXKEe HE JOrMa: BbI BIIOJHE MOXKETE
CYUTATH case OTAETbHBIM CIIydaeM, AJId KOTOPOTO MCHOJIb3YeTCs CHelnab-
HBIA CTUJIb.

O6parure BHUMAHKUE, YTO B BbIIEIPUBEAEHHBIX [TPUMEPAX 10YTH HUKOT/A
He BCTPEYAETCAd HUKAKOW TEKCT Ha OJHOI CTPOYKE C METKOIf; e TMHCTBEHHOE
HCKJIIOYEHNE — OTKPBIBAIONIAsA OIMEPATOPHAS CKOOKA [JIsi CTUJ/Is, MPU KOTO-
POM OHa& OCTaBJISIETCS Ha ONHON CTPOYKE C 3ar0JIOBKOM. DTO HE CIIydaiiHo.
Merka cama mo cebe MOXKeT 3aHUMATh Pa3HOe KOJUYECTBO 3HAKOMECT, U €C-
JI UCIIOJIb30BATh CTPOKY, IJIe HAIMCAHA METKA, JJIs Pa3MeIleHus OIepaTopa,
TO 9TO TPUBEIET MO0 K TOMY, YTO OMEPATOPHI OJHOTO PAHTA BJIOXKEHHOCTH
OKaXKyTCsT HAUMHAIONUMHUCS C PA3HBIX MMO3UIHIL, TUO0 pa3Mep OTCTYyIa BHYT-
pH OIepaTopa BBIOOPA OKAYKETCsS OTTMIHBIM OT TAKOBOT'O BO BCEH OCTATBHOI
nporpamme. U to, n apyroe memomycrumo. [IpuBeném HECKOTBKO IPUMEPOB
o006HO0TO He300pa3usl.

switch (mode) {
case mode_fully_active: mt++;
finalize_request();
break;
case mode_stop: m = 0;
drop_request() ;
break;
default: m = -1;
drop_request () ;
}

B sTOM mpuMepe omepaTopbl Pa3HBIX BETBEH OJHOTO omeparopa Bbibopa (To
€CTh UMEIOIIHE 3aBEJI0MO OJIMHAKOBBINA PAHT BJIOKEHHOCTH) CABUHYTHI HA Pa3-
HO€ KOJIMYECTBO MO3UIAI.

switch (mode) {
case mode_fully_active: m++;
finalize_request();

break;

case mode_stop: m= 0;
drop_request () ;
break;

default: m= -1;

drop_request () ;
}

B sToM mpumepe omepaTropbl 0HOTO PAHTa CABUHYTHI HA OIUHAKOBOE KOJIU-
9€eCTBO IPOOEJIOB OTHOCUTEJIHHO OObEMITIOINIErO OIIEPATOPA, HO [IPU ITOM CaMO
9TO KOJIMYECTBO IIPOOEJIOB 3aBEJI0MO HE COOTBETCTBYET Pa3Mepy CIBuUIa, T.K.
omnpenesnsieTcs MInHON uaenTudukaropa mode_fully_active.
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switch (mode) {
case mode_fully_active: mt++;
finalize_request();
break;
case mode_stop: m = 0;
drop_request();
break;
default: m = -1;
drop_request();
}

3/1eCh TPABUIIBHO PACIIOIATAIOTCs BCE OMEPATOPBI, KPOME TEX, 9TO OKA3AIUCH
Ha OJHOM Crpoke ¢ Merkoil (oueparoppt m++;, m = 03 um = -1;); nocuaeu-
HU€ PACTIOJIOXKEHBI B MO3UIINAX, OMPEIEIAeMbIX IJINHON NIeHTH(OUKATOPOB B
METKAaX, U TPU YTEHUH TTPOTrPAMMBI 3TH OIIEPATOPHI OYEHB JIETKO HE 3aMETHUTh.

Nrak, obiiee mpaBuio COCTOMT B TOM, 9TO Ha OJHOW CTPOKE C MeT-
Koli B omepaTope BbIGOpa MOXET CTOSTh pa3Be 4YTO OTKPBIBAIOIAS
omepatopHas ckKoOka, u Gosee Hudero. OHAKO U3 HTOrO IPABUIIA ECTh
uckmouenne. Eciim Kaxkjasi u3 BeTBeill omeparopa BbIGOpa COCTOUT
¥u3 omHOro AeilicrBusi (HanpuMep, BbI30Ba IIOIIPOIPAMMEBI), MOXKHO
3anmcaTh KaXk/Iyl0 BeTBb Ha OJHOM crpoke (Merky Bmecre c Jeii-
crBueM). B 5ToM ciiyuae Jyis JOCTUKEHUs JIydIIero screrudeckoro sddek-
Ta PEKOMEH/IyeTCs Tejla BeTBell BhIOOPA PACIIOIOKHUTH, HAYUHAS C OJHON U
TOM Ke TIO3UIINU, XOTS 9TO U He 0bsi3aresnbHo. Hampumep:

case State of
StHome: HandleHome () ;
StString: HandleString();
StEscape: HandleEscape();
StNum: HandleNumber () ;
else HandleError ()
end

switch (state) {
case st_home: handle_home() ; break;
case st_string: handle_string(); break;
case st_escape: handle_escape(); break;
case st_num: handle_number () ; break;
default: handle_error();
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2.3. IlocaemoBaTebHOCTD
B3aMOMCKJIIOYAOIMnX if’oB

Omneparop BHIOOPA B 000KX PACCMATPUBAEMbBIX SI3bIKAX UMEET OYeHb BaxK-
HOE OIPAHIYEHUE: YCIOBHEM IIEPEX0/1a Ha OJIHY U3 METOK SABJISETCH PA8EHCME0
CEJIEKTUPYIOIIEr0 BBIPAXKEHUS OHONW M3 KOHCMAHM, NPUYEM KAK KOHCTAH-
THI, TaK ¥ BbIPAYKEHNE 00sI3aHBI MMETh MOPSIKOBBIA THI. HacTo BO3HMUKAET
CUTyalusi, IPpU KOTOPOH HEOOXOAMMO CJIEJIaTh BBIOOD OJHON M3 HECKOJIbKHUX
BO3MOKHBIX BETBEil PabOThI, OCHOBBIBASICh HA HOJIEE CIIOKHBIX YCIOBUAX HJIH
HA BBIPAXKEHUH BbIOODA, UMEIOIIEM HELODPsIKOBBIA Tull (HalpumMep, BbIGOD 110
3HaYeHUI0 cmpoky). Takoll BbIOOP LPUXOUUTCH PEATU30BLIBATH C LOMOLIBIO
JUINHHON IEMOYKU OIepaTopoB Bersjienus:: if // else if // else if //
... // else. Ecin ghopmaavro ciiejoBaTh MpaBuUIaM, W3JI0KEeHHbIM B §2.1.2,
TeJIa BeTBell TaKOi KOHCTPYKIMHU BbIOOpA NMPUJETCS CIABUTATH BCE NajibIlle U
JTaJIbIlle BIPABO, MPUMEPHO TaK:

if cmd = "Save" then begin
writeln(’Saving...’);
SaveFile();
end else
if cmd = "Load" then begin
writeln(’Loading...’);
LoadFile();
end else

if cmd = "Quit" then begin
writeln(’Good bye...’);
QuitProgram() ;

end else begin
writeln(’Unknown command’);

end

if (0 == strcmp(cmd, "Save")) {
printf ("Saving...\n");
save_file();
} else
if (0 == strcmp(cmd, "Load")) {
printf ("Loading...\n");
load_file();
} else
if (0 == strcmp(cmd, "Quit")) {
printf ("Good bye...\n");
quit_program() ;
} else {
printf ("Unknown command\n");

54



Heco:xHO BUIAETH, UTO MPU TAKOM TOIXOIE OKAXKETCS TOCTATOYHO CEMU-
BOCHbMU BETBei, 4YTOOBI TOPU30HTAIBHOE TPOCTPAHCTBO SKPAHA, KOHUUJIOCH;
MEXKJIy TeM, BeTBell MoxKeT moTpeboBaThbes ropasao Gombine. OmHako, 9TO
ropasio Baxkhee, Takoil (HpopManbHO aGCONIOTHO MPABUIIbHBIA) CTUIIb (HOP-
MATUPOBAHUA BBOAUT YUTATEJIA ITPOIPAMMBI B 3&6J’[y)K,D;eHI/Ie OTHOCHUTEJIBHO
COOTHOIITEHUST MEXK/Iy BETBSIMU KOHCTPYKIUHU. ZICHO, UYTO 3TU BETBU UMENM
odunaxosuviti pane eaovicennocnu’. Ho Tpu 9TOM CABUHYTHI OHM Ha pasHble
nosunun!

IlosicHuTh BO3HUKAIOIIYIO MPOOJIEMY MOXKHO M JAPYruM crocobom. fcHo,
9TO Takas IMernodKa if’oB mpejacras/isger coOoi 0600weHUe 0Nepamopa 6v.60pa
U CJIYPKUT TEM JKe IIeJISIM, 9TO ¥ OMEPATOD BHIOOpPA; PA3HUIIA JIUIIH B BHIPA3U-
TenpHOM MorHOCTH. HO BeTBU omeparTopa BbIOOPA MUITYTCSA HA OTHOM YDPOBHE
BiioxkerHOCTH. CIle0BATENBHO, BIIOJHE JOTHYHO CAUTATH, YTO U BETBU TAKON
KOHCTPYKIMHU 13 if’0B JOJKHBI PACIOIAraTbCS HA OJHOM YPOBHE OTCTYIIA.

Jocruraercst 310 pacCMOTPEHUEM CTOSAIIUX PSJIOM KJIOYEBbIX CJIOB else u
if KaK eIMHOTO IeJI0r0. BHE 3aBUCUMOCTH OT W30PAHHOTO CTHUJIS, BB MOYXKETE
HamucaTh else if Ha OMHOM CTPOKE Yepe3 Mpodest, THO0 pa3HECTH WX Ha Pas3-
HbIE CTPOKH, HAYMHAIOIIUECS B OHOM U TOM »Ke mo3uruu. B gacTHoCcTH, ecou
BBl HE CHOCHUTE OTKPBIBAIOIIYIO OIEPATOPHYIO CKOOKY HA OTIETHHYI0 CTPO-
Ky, TO BblllenpuBejéHuble (hbparMeHTbl Bbl Moxere odopMurh BOT Tak (if
Ka2K/IbLil Pa3 C HOBOW CTPOKH):

if cmd = "Save" then begin if (0 == strcmp(cmd, "Save")) {
writeln(’Saving...”); printf ("Saving...\n");
SaveFile(); save_file();

end else } else

if cmd = "Load" then begin if (0 == strcmp(cmd, "Load")) {
writeln(’Loading...”); printf ("Loading...\n");
LoadFile(); load_file();

end else } else

if cmd = "Quit" then begin if (0 == strcmp(cmd, "Quit")) {
writeln(’Good bye...’); printf ("Good bye...\n");
QuitProgram() ; quit_program() ;

end else begin } else {
writeln(’Unknown command’) ; printf ("Unknown command\n") ;

end }

Jmbo BoT Tak (if HA ONHOI CTPOKE C LPeAbLIyLIUM else; 910 TOXKe JOILyCTH-
MO):

SEcau BB cOMHeBaeTeCh B 3TOM, IONPOByiTe IOMEHATH BeTBY MecTaMu. O4eBHIHO, YTO
paboTa IPOrpaMMBI DK TOM HHUKAK HE H3MEHHTCS. A pa3 3TO TaK — 3HAYHUT, IPEIIOJIO-
JKeHIe O TOM, YTO, HallpUMeD, IlepBas U3 BeTBell «IjaBHee» BTODPOIl, a BTOpas <«IJIaBHee»
TPeTbel, OKa3blBACTCA HEBEPHO.
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if cmd = "Save" then begin if (0 == strcmp(emd, "Save")) {

writeln(’Saving...”); printf("Saving...\n");
SaveFile(); save_file();

end else if cmd = "Load" then begin } else if (0 == strcmp(cmd, "Load")) {
writeln(’Loading...’); printf("Loading...\n");
LoadFile(); load_file();

end else if cmd = "Quit" then begin } else if (0 == strcmp(emd, "Quit")) {
writeln(’Good bye...’); printf("Good bye...\n");
QuitProgram(); quit_program();

end else begin } else {
writeln(’Unknown command’); printf ("Unknown command\n");

end ¥

A anTupoBarh CKa3aHHOE K CAydYasiM, KOTIa OTKPBIBAIOIIAsA CKOOKa, CHO-
CUTCA Ha CJIEAYIONIYI0 CTPOKY, MBI TpejaraeM YUTATETI0 CaMOCTOATEIHHO;
OTMETHM, 4YTO BapuaHT ¢ else if Ha OOHON CTPOKE TPU ITOM BBINJIAJUT
HECKOJIBKO CTPAHHO, HO BCE PABHO OCTAETCS JIOIMYCTHUMbBIM.

Iloguepkuém, 4T0o BCE CKa3aHHOE B 9TOM aparpade OTHOCUTCH TOJIBKO K
cayJaro, KOra éemxa else cocmoum poeHo u3 odnozo onepamopa f. Ecan
9TO HE TaK, CJIEIyeT MPUMEHSATh OOBIYHBIE TPABIIA (DOPMATHPOBAHUS ONIEPA-
TOpA BETBJIEHUS.

2.4. Metku u omneparop goto

B nureparype 9acTo MOXKHO BCTPETUTH YTBEPIKIEHUE O TOM, 9TO OTEpa-
TOp goto SKOOBI «HEJIb3s MCIOJIB30BATH», IIOTOMY YTO OH 3AIlyThIBAET IIPO-
rpammy. B GosbuinHCTBE CydaeB 3TO AEHCTBUTENHHO TaK, HO CYIIECTBYIOT
ape (sic! e opna, He TPU, a UMEHHO JIBE) CUTYAlUU, B KOTOPbIX IIPUMEHEHHUE
goto He TOMHKO JOMYyCTHMO, HO U JKeJIaTeThHO.

IlepBast u3 AByX cUTyaluii O4€Hb MPOCTAs: BBHIXOJ U3 MHOTOKPATHO BJIO-
JKEHHBIX YIPABIIAIONINX KOHCTPYKITHiL, HampuMep Muk/a0B. C BBIXOAOM U3 00-
H020 TMKJIA CIPABATCS CIIENUATBHO TPEIHAZHAYEHHBIE JIS ITOTO OMEPATOPbI
break u continue (B Cu OHU LPUCYTCTBOBAJIUM C CAMOIO HA4Yaja, B CTAaH-
nmapt Ilackajist T OMepaTophl He BXOAWJIN, HO BCE COBPEMEHHbBIE DEATM3aI[IT
IMackamns ux MOAIEPKUBAIOT), HO UTO JIEIATh, €CJIU «BBIIPLITHYTh» HYYKHO,
CKayKeM, U3 TPEX IWKJIOB, BJIOXKEHHBIX ApYyr B Apyra? Koneuno, oboiiTuch
6e3 goto, CTPOro roBops, MOXKHO U 3/€Ch: B YCJIOBUS [IMKJIOB BCTABUTH IIPO-
BEPKH KAaKOrO-HUOY/Ib CIEIUAIHHOIO (PJIayKKa, B CAMOM BHYTPEHHEM IIHKJIE
roT (DJIAKOK B3BECTH M CAeaTb break;, u TOrja BCe IUKJIbI 3aBepIIaT-
ca. OrmernM, 9TO B OOJBITUHCTBE CIYy9aeB MPECTOBYThHIN (DIAKOK TPUIAETCS
MPOBEPATH HE TOJIBKO B YCJAOBUSAX IIHUKJIOB, HO W HEKOTOPBIE YACTH TEJI ITUX
[IMKJIOB 00paMaaTh if’aMu, IPOBEPSIONMME BCE TOT Ke (PIasKOK. BbLIo ObI
[0 MEHbINeil Mepe CTPAHHO YyTBEPXKIATH, 9TO BCE 3TH HATIPOMONKIEHUS OKa-
2KyTcs 6oJiee ICHBIMM, HEXKeJIM OJMH Olleparop goto (KOHEYHO, [IPU yCJI0BUY,
YTO WMST METKHW BBIOPAHO YIAYHO W COOTBETCTBYET CUTYAIlMH, B KOTOPOU HA
HeE JIeJIAeTCs TIEPEXOT).
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Bropyto curyanuio onucarh HECKOJIBKO cioxkuee. [IpeacraBpre cebe, 910
BBI MHUIIETE MOANPOrPAMMY, KOTOpPas B HadaJje CBOeH paboTwl 3abupaer cebe
Hekuii pecypc (BblAEISeT JUHAMUYECKYIO [AaMATh, OTKpbiBaeT dail u T.11.),
a 10 3aBepiieHny PaboThl JIOJKHA ITOT PECypc 0CBOOOIUTH (COOTBETCTBEH-
HO, BBICBODOIMTH NaMsiTh, 3akpbiTh (aitn). Takas cxema paborsl BCTpedaer-
Cs1 TOCTATOYHO YACTO; MO-AHTINHCKN BHICBOOOXK IEHNE 3aXBAYEHHBIX PECYPCOB
mepes OKOHIaHueM PAabOThI HA3BIBAETC cleanup, 9TO MOXKET ObITh TPUO/IN3U-
TEJIbHO TIEPEBEIEHO CJI0BOM 0vucmka. HeobXoamMocTh MPOU3BECTH OYUCTKY
Iepe; BHIXOAOM W3 MOANPOrPAMMBbI HE MPECTABIAET HUKAKUX IpobseM, ec-
JIA TOYKA BbIXO/A Y HAC OJiHA; MPODOJIEMbl HAMUHAIOTCSH, €CJIU IJe-HUOy/b B
cepenuHe KOJA MOANPOrPAMMbBI BOBHUKAET MOTPEOHOCTH JOCPOYHOrO €€ 3a-
Bepiienus (B a3bike Cu JJIst 9TOMO UCIIOB3YeTCs oneparop return, B [lacka-
Je — ncesgonpoluenypa exit). Ilycrs, mig npumepa, B Havade Hamed moj-
IPOTrPAMMBbI TPOU3BOATCH TPU OIEPAIUH TI0 BBHIIEJIEHUIO TAMSITH, B KOHIIE —
TPU COOTBETCTBYIOIIME OMEPAIMK [0 €€ OCBODOXKIEHWIO, W HAM IOTPeOOBa-
JIOCh B JIBYX MECTaX KOJA MOANMPOrPaAMMbI CIEIATh JOCPOYHOE 3aBEPIIEHUE.
[TonbrTKa 06OiTHCH OE3 goto MPUBEIET K TOMY, UTO B 3THX JIBYX MECTaX HEIo-
CPEJICTBEHHO nepes 3aBepiienueM (T.e. nepen return wiu exit) npuaérca
MpoayOIMPOBATH KO BCEX TPEX OMeparinii Mo BHICBOOOK IEHHUIO TaMaTh. Kak
M3BECTHO, AyOimpoBanme Koma 10 100pa OOBITHO HE JOBOIUT: €CJIU MBI TEIIEPh
M3MEHUM HAYaJIO [OAIPOrPaMMbL, J00aBuB win yOpas onepanuu 10 3axXBaTy
pecypca, BEIHKa BEPOSTHOCTH TOTO, 9TO W3 MOJIYUUBIIAXCA MPET (HpparMeH-
TOB, OCYIIECTBJISIONMX OYUCTKY (OJMH B KOHIIE MOANPOrPAMMBI, JBa IIE€PE]
TOYKAMU JOCPOYHOIO 3aBEPINEHUs ) Mbl UCIIPABUM TOJIBKO /IBa, & PO TPeTuil
3abynem. IToaromy B Takoit cuTyarnuu OOBIYTHO MOCTYIAIOT HHAYE: TIepeT Oe-
palusMu OYUCTKHU, HAXOAAIIAMUCA B KOHIIE [OAIIPOrPAMMBbI, CTABAT METKY
(KaK NIpAaBUJIO, €€ Ha3bIBAIOT quit uau cleanup), a BMeCTO return uim exit
JeJIaoT goto Ha 3Ty METKY.

Crenyer obparuTh BHUMAHWE, UTO B 0DOMX CJIydasX MEPEXOJ I€IAeTCs
«BHH3» 10 KOJy, T.€. BIEPE] 110 [OCJIEeI0BATEIbHOCTH BbIIOJIHEHUs (TO €CTh
MeTKa CTOUT B TEKCTE IPOIPAMMbBL HUXKE OLIEpATOpa goto) U «HAPYXKY» U3
YTIPABJSIOMNAX KOHCTPYKIHi. Ecim y Bac BO3HMKIIO yKeaHuwe caeaarTh goto
Ha3a0 — 3TO O3HAYAET, UTO BBl CO3/IAETe IIUKJI, & JIJIsI [TUKJIOB €CTh CIelnalb-
HbIE 0TIepaTophl. EC/n 2Ke BaM 3aX0TE/IOCh «BIPBITHYTH» BHYTPH YIIPABJISIO-
el KOHCTPYKINHU, TO, CJIeJI0BATEIbHO, Y BAC YTO-TO IOIIJIO COBCEM HE TaK,
KaK HaJ0, U HYy?KHO CPOYHO MMOHATH MPUYNHBI BOSHUKHOBEHUS TAKUX CTPAH-
HbIX KejlaHuit; ormerum, 4ro Ilackanb Takoro mpocro He mnossosut, a Cu
TaKOe XOTS W JIOMYCKAET, HO 3TO He 3HAYWUT, UYTO TAK IEHCTBUTEIHHO MOXKHO
JleJ1aTh.

Teneps, KOrma MBI 3HAEM, 9TO EOtO MUCIOJIB30BATH B HEKOTOPBIX CJIydasX
HE TOJBKO MOX2KHO, HO U HY?KHO, U, O0jiee TOro, Mbl TOYHO 3HAEM, KAKHUE ITO
ciydau (LOBTOPUM ewlié pas3, TUX CJy4aeB POBHO /[BA, U TPETHErO HET) —
OCTABTCS OTBETUTH HA, BOMPOC, KaK BCE 370 odopMmisaTh. TouHee, cam ore-
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paTop goto HUKAKWX MpoOseM ¢ oOpMJIIEHHEM He BBI3BIBAET, 3TO OOBIKHO-
BEHHBIH orneparop, oGopMIIsieMblil 0 OOBIYHBIM MIPaBUJIaM; HO BOT TO, KaK
cjleyeT CTaBUTh MEmKY, MOXKeT CTAaTh IIPeJIMETOM KapKO# JUCKYCCUH.

Hanomaum, 910 MeTKOil BCera moMev4aercs onepamop, TO eCTb IOMETHUTD
METKOM ITyCTOe MECTO HeJib3st. BOpoCoB, HA KOTOPbIE HYKHO JATh (SacbI/IKCI/I—
pOBaTh) OTBET, OKa3biBaeTcs MBa: (1) caBUraTh JIM METKY OTHOCHTEIHHO 00b-
eMJIIoIIeH KOHCTPYKIuK (OTMETUM, YTO C aHAJOTMYIHON JUIEMMON MbI yIKe
BCTPEYAJIUCH TIPU O0CY K JEHUH OlIepaTopoB Bbibopa B § 2.2) u (2) pasmeruarsb
JId IIOMEYEHHBIA OlepaTop Ha TOI 2Ke CTPOKe, IJe MeTKa, WU Ha OTJIEeJbHON
CTPOKE.

HawnboJstee momynsgper BapmaHT, TPU KOTOPOM MeTKa He CABUTAETCS, TO
€CTh IUIIETCA B TOU K€ NOPU3OHTAJIBHON MO3UNUN, B KOTOPOI pa3MeIeHbl
HaYaJI0 ¥ KOHeI[ 00beMITIOIIEH yIIpaBISIONeil CTPYKTYPhI, a IOMEIeHHBIH O1e-
pPaToOp CHOCHUTCA Ha CJIEIYIONLyI0 CTPOKY, HallpUMeD:

procedure GoodProc;

label quit; void good_func()

var p, q: "“SomethingBig; { ] )
begin something_big *p, *q;
new (p) ; p = malloc(sizeof (*p));
new(p)f q = malloc(sizeof(*q));
{ : i /x ... %/
i quit:
t:
. i free(q);
dispose(q);
i free(p);
dispose(p) ;
; }
end;

Metka 371ech OKa3ajgach B KpaiHeil JIeBOi TO3UIINN MCKJIIOYUTEIHHO T0-
TOMY, 9TO WMEHHO TaM Pa3MeEIAeTCs O00bEeMJIIONasd CTPYKTYPa (B JAHHOM
CIIy4ae 3TO HO,ZLHpOFpaMMa). MeTrka MOXKET BCTPETUTHCS W HE HA BEPXHEM
YPOBHE, HaIIpUMeEP:

if cond = 1 then begin if (cond() == 1) {
while f <> 0 do begin wvhile (O != 0) {
while g <> 0 do begin while (g != 0) {
while h <> 0 do begin while (h() !'= 0) {
if t = 0 then if (¢() == 0)
goto eject; goto eject;
end }
end }
eject: eject:
writeln("go on..."); printf("go on...\n");
end }
end }
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[Ipusenéunspiii BapuanT HamboJee TMOMYISAPEH, HO 9TO HE €IUHCTBEHHbBIH
donycmumovt BapuanT. JJ0BOJIBHO 9aCcTO OIepaTop, HOMEeYeHHbII MeTKOM, ITH-
IIyT B TO# Ke CTPOKE, YTO W METKA, MPUMEPHO TaK:

{...} VA Vi
quit: dispose(q); quit: free(q);

dispose(p) ; free(p);
end; }

DTOT BapUAHT HEILIOXO CMOTPHUTCS, €CJIU METKA — BMECTE C JIBOETOYHEM
7 mpo0esioM IOC/Ie HEro — 3aHUMAEeT [0 TOPU30HTAJHM MEHbBIIE MeCTa, 4eM
BBIOPAHHBIN Pa3Mep OTCTYIA, YTO IO3BOJISET BbIIEPKATH IOPU3OHTAIHBHOE
BBIDABHUBAHWE JIJIS ONEPATOPORB:

{...} VAN ¥
q: dispose(q); q: free(q);

dispose(p) ; free(p);
end; }

ITockombKy uMst METKHU U3 OTHOM OYKBbBI CAMO II0 c€0e CMOTPHUTCS HE CJIAII-
KOM MPUSATHO, OOBIYHO TAKON CTUJIb MPUMEHSIIOT B COYETAHUN C UCIOIH30Ba~
HUeM TalyJIaluu B KA9eCTBE pa3Mepa OTcTyia (MakCuMaJlbHas JIJIMHA UMEHH
METKH [IPU ITOM COCTABJIAET 6 CUMBOJIOB).

Hekoropblie mporpaMMuCcTbI MPEAIOYUTAIOT PACCMATPUBATE METKY IIPOCTO
KaK 49aCThb IOMEYEHHOIO OIepaTopa, HE BbLIEAA €8 KaK 0CODYIO CYIHOCTD;
OTepaTOP CABUTAIOT KAK OOBIYHO, HO HA 3TOT pa3 y»Ke BMecTe ¢ MeTKoil. KoH-
[IOBKA BBIMIETTPUBEIEHHBIX MOAMPOTPAMM B TAKOM CTHJIE OYIET BBITJISIETDH
TaK:

{...} VAN Vi
quit: dispose(q); quit: free(q);
dispose(p) ; free(p);

end; }

Wnorna MeTKy CABUTAIOT, HO TIOMEYEHHBIN OMepaTop CHOCAT Ha, CIETYIO-
MIYIO CTPOKY, TPUMEPHO TaK:

{...1} VAT V4

quit: quit:

dispose(q); free(q);

dispose(p); free(p);
end; }

OCHOBHOIT HEJIOCTATOK TAKUX PEHIEHUH — METKA «CIUBAETCS C OKPY KO-
IIIAM TIeii3aKeMy, IepecTaéT ObITH 3aMETHA B KAUECTBE 0CODOI TOUKM B CTPYK-
Type KO/a; BO3bMEM Ha ceOs CMEIOCTh PEKOMEHIOBATH BO3AEPIKATHCS OT Ta-
KOT'O CTWJI, HO, TeM HE MeHee, COXPAHUM DeIleHNe 33 YUTaTeIeM.

Ocobo cnemyer paccMOTPETb CHTYAIMIO, KOTJA METKa HyXKHA B CAMOM
KOHIIE COCTABHOTO oreparopa. IlockosbKy moOMeTuTh METKOM MOYKHO TOJIHKO
OLIEPATOP, B ITOM CJIydae IPUXOAUTCA BCTABUTDH B IIPOIPAMMY IIyCTOH onepa-
TOP, OOBIYHO TO TOYKA C 3aMATONH. 37eCh Yy BAC €CTh /IBA BAPUAHTA: MOXKHO
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OCTaBATHb TOYKY C 3alATOI MOCJe METKU Ha OJHON C Heil CTpoYKe, & MOXKHO
CHECTHU HA CJELYIONIYIO CO CIABUTOM:
{...}
quit: ;
end;

{...}
quit:
end;

2.5. Kak pa30urh JJMHHYIO CTPOKY

Boiiiie Mbl yzKe CTAJIKABAIKCH ¢ HTPOOJEMON CJUIIKOM JIIMHHBIX CTPOK,
TOYHEEe — C €€ YACTHBIM CJy4aeM, KO/ CIUINKOM JJIMHHBIM OKAa3bIBAETCs
3aroJIOBOK CJIOXKHOTO omneparopa (cm. §2.1.3). PaccMoTpuM HEKOTOPBIE Ipy-
rue cjIydan, KOTJa MUPUHBI 9KPaHa KaTacTPOMUUIECKN He XBATAET.

Xorenoch ObI CPa3y 3aMETHUTD, 9TO JIYUIIHi CIIOCOO CIPABATHCS C CHTYa-
[USIME, OMMMCAHHBIMEU B 9TOM Maparpade — 3TO MOnpocry He donyckams WX.
Yacro pyKOBOJACTBA 1O CTUIIO OOPMIIEHHS] KOJA MHILYTCH B IIPEJIIOJIONKE-
HUH, 9TO TIPOTPAMMHUCT BCErIa MOYKET n30eXKaTh HeXKeJaTeahbHOW CHUTYaInn,
M TaM HOIPOCTY HE FOBOPHUTCS O TOM, 4TS JKe HYXKHO JesIaTh, €CIH CUTYAINs
BCE-TAKM CJIO}KUJIACH; TAKOe «yMOJIYaHUe» MPUBOJIUAT K TOMY, UTO IPOTpPaM-
MUCTBI HAYMHAIOT BBIXOIUTH W3 MOJIOXKEHUsT KAK TOMAJO, MPUYIEM JaCTO 1A~
2K€ Pa3HBIMHU CIIOCOOAMH B PaMKaX OJHON mporpammbl. Bo m3bekanme 3TOro
MBI TPUBEIEM HECKOJIHKO TTPUMEPOB TOTO, KaK 603MONCHO TEHICTBOBATD, €CITN
JUINHHAST CTPOKA HUKAK HE XOYeT CTAHOBUTHCS KOPOUe.

2.5.1. CanumkomM AAWHHOE BhIPAYKEHWE B MPUCBANBAHUU

Wrak, BBl muieTe MporpaMMy #W OY9epenHast CTPOKA, COAepIKaIasi OObIK-
HOBEHHOE NIPUCBAMBAHUE, He XKeJIAaeT MOMeNAThCs B 79 CHMBOJIOB TIO IITUPHHE.
IlepBoe, 94TO MBI TOCOBETYEM C/EIATH B ITOH CATYAIUHA — 3TO MOMBITATHCH
pPa3buTh CTPOKY IO 3HAKYy NpucBamBaHud. Eciu ciieBa or npucBanBanus
CTOUT YTO-TO JIOCTATOYHO JJIMHHOE, TAKOW BApPUAHT BITOJHE MOYKET IMOMOYb,
HaIpuMep:

MyArray [f (x)].ThePtr~.MyField :=
StrangeFunction(p, q, r) + AnotherStrangeFunction(z);

O6paruTe BHUMAHNE, YTO BHIPAYKEHUE, CTOSIINEE CIIPABA, OT IPUCBANBAHUS,
MBI HE IPOCTO CHECJHM HA CJEAYIONIYI0 CTPOKY, HO M CIABUHYJIN BIIPABO HA
pasmep orcrymna. Ecim mocse 3Toro Bhipakenne BCE €IE HE MOMEIIAeTCs Ha
9KpaH, MO2KHO HAYATh PA3OUBATH U €r0, U JEJIATH ITO JIydIlle BCEro M0 3HAKAM
onepanuil HauMeHbIIEro IPUOPUTETA, HAIIPUMED:

MyArray[f (x)].ThePtr~.MyField :=
StrangeFunction(p, q, r) * SillyCoeff +
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AnotherStrangeFunction(z) / SecondSillyCoeff +
JustAVariable;

MozkeT MOJIyIuThCA TaK, YTO JaXKe TIOC/Ie 3TOTO KPAH BCE €Ié OCTaéTcs
CJIMIIKOM Y3KHUM JIJIsI BaIll€TrO BbhIPpazKeHNA. Tor;ga MOXKHO IIOIIbITATHCA HAYATh
pa3bmBaTh HA HECKOJIBKO CTPOK IMOABBIPAKEHUsI, BXOISIINAE B BAIlle BBIPAZKE-
HH€; UX 9aCTH HY?KHO, B CBOIO OYepe b, CABUHYTD €I1é HA OJWH OTCTYII, ITOOBI
BhIpazKeHue Oojiee-MeHee JIerko InTaioCh (HaCKOJ'[bKO BOOOIIE BO3MOXKHO /1151
TAKOTO «MOHCTPYO3HOTO» BBIDAKEHUA TOBOPUTH O JIEPKOCTH HpO‘ITeHI/IH)Z

MyArray[f (x)] .ThePtr~.MyField :=
StrangeFunction(p, q, r) +
AnotherStrangeFunction(z) *

FunctionWhichReturnsCoeff (z) *
AnotherSillyFunction(z) +
JustAVariable;

Ecmu Beipazkerme cocTtouT u3 OOJBIIOrO KOJWYECTBA ITOIABBIPAYKEHUH
«BEPXHEro ypoBHs» (HAIIPUMED, CJIAraeMbIX ), KOTOPbIE CaMH 110 cebe He OUeHb
JJIMHHBIE, BIOJHE JOIYCTUMO OCTaBJIATh HECKOJIBKO TAKUX I10/IBbIDAXKEHUT B
OJIHOU CTPOKeE:

MyArray[f (x)].ThePtr~.MyField :=
atbtc+d+e+f+g+h+i+ j+k+1+mt+
n+t+o+pt+tqtrt+s+tt+ut+tv+twt+x+yt+z;

(KOHEYHO, eC/li B PEaJIbHOCTH BaM HPUILIOCH BOT TaK BOT CJIOKUTH 26 Iie-
PEMEHHBIX, TO 3TO TMOBOJ 3a/[yMAThCs, MOYEMY BbI HE WCIOJIb3yeTe MaCCHB;
3/1eCh MBI IPUBOJMM CYMMY ITPOCTBIX TIEPEMEHHBIX MCKIIOYNTEIBHO JJIS WIl-
JIOCTPAIH, B PEATIbHO *KU3HA BMECTO TIEPEMEHHBIX ¥ Bac Oymer 4To-10 60-
Jiee CJIOKHOE).

OraenbHOro 00CYKICHUS 3aCIyKUBAET CUTYAlWst, KOI/IA CJIeBa OT IIPH-
CBaMBaHUsST CTOWT TIPOCTOE WMsl TTEPEMEHHOM WM Iayke BBIpAsKeHMe, HO KO-
POTKOe, TaK 4TO pa3bMBKa CTPOKH 110 3HAKY NMPHUCBAWBAHWS HE JA8T HUKAKO-
ro (MM TOYTH HWKAKOTO) BBHIUIDHINIA. ECTeCTBEHHO, BhIpaykeHHe CIpaBa OT
NPUCBAMBAHUSA TIO-TIPEXKHEMY JIyHIIEe BCEro Pa3buBaTh 10 ONEPAIUSM HU3IIE-
r0 MPUOPUTETA; BOIPOC JHIIb B TOM, C KAKOIl MO3UIMM HAYMHATH KazK/LyIO
CJIey oIy o crpoKy. OTBETOB Ha 9TOT BOLPOC POBHO JBA: KAXKAYIO CIELYIO-
IIYI0 CTPOKY MOYKHO JIN6O CABUraTh HA OIUH OTCTYI, KaK B TIPUMEPAX BHIIIE,
60 pa3MeNaTh €€ HadasIo TOUHO IO HAUaJIOM BEIPAsKEHUS B IEPBOI CTPOKE
HAIIero MpucBanBanns (POBHO IOC/IE CAMOTO 3HaKa npucBanBanus). CpaBHU-
TE, BOT NPUMED [EPBOrO BAPHAHTA!

MyArray[n] := StrangeFunction(p, q, r) * SillyCoeff +
AnotherStrangeFunction(z) / AnotherCoeff +
JustAVariable;
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A BOT Tak TOT 3Ke KO, OyIeT BHITJISIETh, €CJIM BHIOpATH BTOPOil BapHaHT:

MyArray[n] := StrangeFunction(p, q, r) * SillyCoeff +
AnotherStrangeFunction(z) / AnotherCoeff +
JustAVariable;

O6a BapuaHTa JAOMyCTUMBI, HO y 00OUX BAPWAHTOB MMEIOTCS CYIIECTBEH-
HbIe HEJ0CTATKU. [IepBbIil BADHAHT 3aMETHO MPOUTPHIBAET BTOPOMY B SICHO-
CTH, HO IIPA 3TOM BTOPOHl BapHaHT Tpedyer /s BTOPOI M HOCIELYIOIIuX
CTPOK HECTAHJAAPTHOIO Pa3Mepa OTCTYIIA, KOTOPbII OKA3BIBACTCH 3ABUCSIIUM
OT JIJIUHBI BHIPAYKEHUS CJIeBa OT npucBanBanug. OTmerum, 910 310T (BTOPOIi)
BApPUAHT COBEPIIEHHO HE TOJWTCS, €CJIM BbI MCIOJIb3yeTe B KAYECTBE OTCTY-
na TabyJISIUIO0, TOTOMY YTO JOOUTHCS TAKOTO BHIPABHUBAHUS MOYKHO TOJTHKO
mpobeaMu, a CMEITUBAThH TPOOESIbl U TAOY/IAINKA HE CAeAyeT HU B KOEM CITy-
qae.

Ecnu memocraTtku 00OMX BAPMAHTOB KAYKYTCS BaM CYIIECTBEHHBIMY, BBI
MOXKETE B3ATh ce0e 3a MPABUJIO 6cezda MEPEBOIUTH CTPOKY MOCJIE 3HAKA, TPU-
CBAaWBaHWs, €CJIU BECh OMEPATOP IEJIUKOM HE TOMECTUJICS HA OIHY CTPOKY.
Takoit BapuanT (paccMoTpeHHbI B Hadase naparpada) csobomen or 060ux
HEJOCTATKOB, HO TPEOyeT UCIOIb30BAHNS JIUIMHEH CTPOKH; BIIPOYEM, KAK y2Ke
TOBOPHMJIOCH, 3armac CTPOK BO Bcenmennoit neorpaunyen. Brirsaers 310 Oymer
TaK:

MyArray[n] :=
StrangeFunction(p, q, r) * SillyCoeff +
AnotherStrangeFunction(z) / AnotherCoeff +
JustAVariable;

2.5.2. Cauinikom AJWHHBIN BBI30B IIOAIIPOrPAMMObI

Ecsu ipu obparnennn kK nporeaype uian QyHKIWE Y BaC HE MOMEITAI0TCS
B OJIHY CTPOKY IMapaMeTphl, TO CTPOKY, eCTeCTBEHHO, IPUJETCA pPa3opBaTh,
7 OOBITHO 3TO HETAI0T MOCTe OYePeTHON 3alATON, OTAeSIONeil mapamMeTpbl
apyr ot apyra. Kak u B ciaydae ¢ pa30pOCaHHBIM 10 HECKOJIBKUM CTPOKAM
BBIpA’KEHWEM, BO3HMUKAET BOMPOC, B KAKOI TTO3UIINN HAYATH BTOPYIO U TIOCJIE-
AyIOoIe CTPOKW, U BApHAHTOB TAK YK€ POBHO JIBA: CABUHYTH MX HA pa3Mep
OTCTyTA, IU0O CABUHYTh WX TaK, 9TO0OBI BCE MApaMeTPhl OKA3AIUCH 3AIMCAHBI
«B CcTONOWK». [lepBbIil BADUAHT BBITJISIAT MPUMEPHO TaK:

VeryGoodProcedure ("This is the first parameter",
"Another parameter", YetAnotherParameter,

More + Parameters * ToCome) ;

Bropoit BapuanT 11 npuBeAEHHOrO IpuMepa OyaeT BBIMVISIETh TaK:
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VeryGoodProcedure ("This is the first parameter",
"Another parameter",
YetAnotherParameter,

More + Parameters * ToCome) ;

OrMerum, 9T0 9TO BAPUAHT, KAK U AHAJOIMYHBIA BAPUAHT (DOPMATHPOBAHUS
BBIPAYKEHWI, HE TOIUTCS TPU UCIOJb30BAHNY TAOYISANUYA B KAUECTBE Pa3Me-
pa orcryna (I00UThCS TAKOrO BHIDABHUBAHUS MOXKHO TOJIbKO IPOGETaMu, a
CMEIIUBATh TPOOEJIbl U TaOYJIAIUN HE CIEyer).

Eciu 06a BapuanTa BaM 10 T€M WU HHBIM TPHYMHAM HE OHPABUIUCH, MbI
MOZKEM IIPE/IJIOKUTD eI OJIUH BAPUAHT, KOTOPBINA MCIIOJIb3yeTCst 09€Hb PEJIKO,
XOTSI ¥ BBITJISIAUT BITOJTHE JIOTWYHBIM: PACCMATPUBATH UMS TIOIMPOTPAMMBI U
KPYIJIbIe CKOOKH B KAYeCTBE OOBEMIIIONIEH KOHCTPYKIINH, & TapaMeTpPbl —
B KadeCTBE BJIOXKEHHBIX KOHCTPYKIwmit. B 3TOM ciydae mam mpumep Oymer
BBITJISAJIETH TaK:

VeryGoodProcedure (
"This is the first parameter",
"Another parameter", YetAnotherParameter,
More + Parameters * ToCome

)

2.5.3. Cauinkom JJIMHHBIN 3aroJI0BOK IOAIIPOTrPAMMObI

B curyanuu, xorga Ha OiHY CTPOUKY HE BJIE3 3G204060K NOONDOZPAMMDL
(mponeaypst wiu byHKINHN), CIEAYeT NPEkKIE BCEr0 BHUMATEIHHO PACCMOT-
peTh BO3MOXKHOCTHU €r0 COKPAIIEHUS, TIPU 3TOM JOIYCKasd, B YUCJE IPOYero,
BApHWAHT C U3MEHEHHEeM pa3OMBKM KOIA Ha MomamporpaMmbl. Kak yxke roBopu-
aoch (cum. §1.2.4), nognporpaMmmaMu € IecTbio U 6ojiee napaMerpaMu O4eHb
TAKEIO0 IOJIb30BAThCA, TAK UTO, €CAW NPUINHON «PAaCIyXaHUA» 3arOJIOBKA
0Ka3aJI0Ch GOJIBITIOE KOJNIECTBO TTAPAMETPOB, CJIEIYeT TOIyMaTh, HeIb3s JIu
TaK M3MEHUTH BAIly apXUTEKTyDY, YTOOBI 3TO KOJUYECTBO COKPATUTH (BO3-
MOXKHO, IEHOi1 TTOosiBJIeHMsT OOJIBIIEr0 KOJMYECTBA TIOAIPOrPAMM ).

Bropoit MoMmeHT, HA KOTOPBIHA ciieayer OOpATHTH BHUMAHHE — 3TO HMe-
Ha (uiaenTudukaropbl) napamerpoB. [IOCKOJIbKY 9TU UMEHA A0KaAbHbL 0As
saweti nodnpozpamMmoi, UX BIIOJTHE MOYKHO CJIEIaTh KOPOTKHMHU, BILJIOTH 0O
IByX-Tpéx OykB. KOHEUHO, TPU 3TOM MBI JIMIIAEM 3TH MMEHA CAMOTIOSCHSIO-
eil CUJIbI, HO 3ar0JI0BOK MOAMPOTrPAMMBI B JIIOOOM CIydae OOBI9HO CHabXKa-
0T KOMMeHTapueM (XoTs Obl KOPOTKKM), ¥ COOTBETCTBYIOIIME MOSCHEHUSI O
CMBICJIE KazK/I0r'o ImapaMeTpa MOXKHO BbIHECTH B 3TOT KOMMeHTapHﬁ.

K coxkasienuto, Hepe KU CUTyaIuu, KOTIa TaKe HMOC/IEe BCEX ITUX YXUIIPEe-
HUi 3ar0JIOBOK MO-TIPEKHEMY He ToMenaeTcst B 79 3uakomect. CKopee Bcero,
TPUAETCS PA3HECTH HA Pa3Hble CTPOKW CIHUCOK MTapaMeTpPOB, HO MPeXK/Ie 9eM
9TO JeJ1aTh, CTOUT IIOIBITATHCA y6paTb Ha OTZEJIbHbIE CTPOKH HAYaJI0 U KOHEeI]
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3arosoBka. Tak, B Ilackasie 3aro0BOK MOAIPOrpaMMBI HAUMHAETCS CO CJIOBA
procedure uiu function; 3TO CJI0OBO MOKHO HaluCaTh HA OTJEJIBHON CTPOKE
(cnemyrouias crpoka npu 3roM e cdeuzaemcal). Kpome Toro, Tun Bo3Bpa-
IAeMOro 3HavYeHus (DYHKINN, YKA3AHHBIA B KOHIIE 3ar0JIOBKA, TAKYKE MOYKHO
CHECTH Ha OTJEJIbHYIO CTPOKY BMECTE C JBOETOUYHEM, HO ITY CTPOKY CJIeJly-
€T CABUHYTH TaK, YTOOBI THUIT BO3BPAIIAEMOr0 3HAYEHNST OKA3AJICS T/Ie-TO MO/
KOHIIOM CITUCKa [AapaMeTpoB (JaxKe ecjiu Bbl UCIOJIb3yere Tabysaiun). Jeso
B TOM, YTO YUTATEJb Balllell IPOrpaMMbl UMEHHO TaM (IIe-TO cupaBa) OXKu-
JTaeT yBUJETH THUIl BO3BPAIIAEMOrO 3HAYEHUS, ¥ HA TO, YTOOBI OTHICKATH €r0
Ha CJIeAyIomiell CTpouKe CjieBa, & He CIPABA, YUTATENIO IPUIETCA IOTPATUTD
qurTHue yeunnsa. Beé BMecTe MOXKeT BBITVIAAETh MPUMEPHO TaK:

procedure
VeryGoodProcedure (fpar: integer; spar: MyBestRecordPtr; str: string);
begin

{...}

end;

function
VeryGoodFunction(fpar: integer; spar: MyBestRecordPtr; str: string)
ExcellentRecordPtr;
begin
{...2}

end;

s s3pika Cu MOYKHO ITOCOBETOBATH YKA3aTh HA OTAEIBHON CTPOKE THUII
BO3BPAIAEMOr0 3HAYEHWS, A TAKKE BCEBO3MOXKHBIE «XUTPBIE» ATPUOYTHI,
KaK-TO static, inline u romy nojobunoe. B Cu+-+ Berpedarorcs: arpudy bl
GbyHKIMI, 3aMUCHIBAEMBIE TOCAE CIHACKA MaPAMETPOB: const /Jisi KOHCTAHT-
HBIX MeTOJOB u arpuOyT throw(), KOTOpbIE TakyKe MOXKHO PAa3MECTHTH HA
OTJIEJILHON CTPOKE, CABUHYB MakKCHMaibHO Bupaso. Hakonen, eciu yukius
BO3BpAIIIAET 3HAYEHNE CJIOKHOTO THIA, YACTh OMUCAHWS ITOTO THIIA, MONKET
TaK’Ke OKA3aThCs B KOHIE 3aroioBKa’ . [I0CKOIBKY THI BO3BPAIIAEMOrO 3HA-
vennsa B Cu MOXKeT 3aHUMATh JOBOJHHO MHOTO MECTa, TAKOe pa3bueHwne MHO-
I71a TO3BOJISET CIIPABUTHCS C YPE3MEPHO JJIUHHBIM 3aT0JJOBKOM:

static const char * const *
make_commandline_vector (command_database_item *1st, int cmdid, int t)
{
/* .. %/
}

TOTMernM, 9TO TaK BCE YK€ JIydUlle He IMHCATh; €CJIH BOCIOIB30BATHCH JHPEKTHBOH
typedef AJIs1 OMMCAaHWS TUIIA BO3BPAIAeMOr0 3HAYEHUS, SICHOCTb IPOIPAMMBI DE3KO BO3-
pacTér. Yurure, 9TO, HAIIPUMED, ONUCAHKME DYHKIUH, KOTOPAsl BO3BPAIIAET YKA3ATEIb HA
MaccHuB yka3areseil Ha DYHKIUY, IPHHUMAIOIINE HA BXOJ yKa3arTejab Ha (PYHKIUIO, 32CTA-
BUT HAJOJITO 33JyMaTbCsA OOJIBITUHCTBO MPOTPAMMHUCTOB, Ja’Ke OUYeHBb OIBITHBIX, UTO OB
OHU TaM HU TOBODHUJIN HA 3Ty TEMY.
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Ecmu Bce BbImenpuBeaéHHbIe CIOCOOBI HE MOMOIJIM W 3ar0JIOBOK TIO-
TIpeKHEMY He TTOMEIIAeTCs MO MMUPUHE B 79 3HAKOMECT, BaM OCTAETCS TOJIBKO
OJIVH BapWaHT — Pa3bUTh HA YACTHU CIUCOK mapaMerpos. EcrecTBerHo, mepe-
BOZ[bI CTPOK BCTABJIAIOTCS MEXKY OIMUCAHUSAMHU OT/IEJIbHBIX apaMerpos. s
si3bika, Cu B 9TOM 1J1aHE BCE OYEBUIHO, CTPOKY Pa3PhIBAIOT CPa3y 1OCJIe 3allsi-
TOIi, CTOATIEH TOCe OYepeTHOTO UMEHH TapaMeTpa, Toraa Kak s [lackamns
€CTb eIé OHa, OCOOEHHOCTh: €CJIM HECKOJIPKO MapaMeTPOB MMEIOT OIUH THII
U MIEPEYUNCIeHbl Yepe3 3andTyI0, KelaTeIbHO OCTABUTh WX Ha OJTHON CTPOKE,
a pa3pbIBbI CTPOK PA3MENIATD MOCTe TOUKH C 3aldTOH, cTodmeil mocie nme-
uu tuna. B g06om ciaydae, ocraércs BOIPOC OTHOCHTEIBHO TOPU30HTAIHLHOTO
pasMernenus (CIBUra) BTOPOI U MOCIEAYIONMX cTpoK. Kak u s paccMor-
PEHHBIX BBINIE CIyYaeB JIJUHHOTO BBIPDAXKEHUA W JJIMHHOIO BBI30BA IMOJIIPO-
IPaMMBbI, 3/1€Ch €CTh TpH BapuaHnTa: (1) HAYaTh CIUCOK IIAPAMETPOB HA OJHOI
CTPOKE ¢ IMEHeM MOAIIPOrPaMMBI, a MOCTAeAYIONue CTPOKN CABUHYTH HA pa3-
Mep orcryna; (2) HaYaTh CHUCOK HA OAHOI CTPOKE C UMEHEM LOALPOrPaMMbIL,
a TOCJIeAYOIINe CTPOKHU CABUHYTh TaK, YTOOBI BCE OMUCAHUS TapaMeTpOB Ha-
YUHAIUCH B OJHON U TOH Ke MO3Unuu (ITOT CIydail HE TOIUTCH, KOUJA JJIst
dbopmarupoBanus ucnob3yercs Tadyidnus), u (3) paccMaTrpuBas UMs IO/
MPOrPAMMBbI W OTKPBIBAIOIILYIO CKOOKY KaK 3arojOBOK CJIOXKHOI CTPYKTYPHI,
CHECTH OIMCAHHE INIEPBOTO IMapaMeTpa Ha CJIEAYIONYI0 CTPOKY, CIBUHYB €ro
HAa PasMep OTCTyIa, OCTAJbHBIE IIapaMeTPbl PAa3MeCTUThb 10/ HUM, & KpPyI-
JIYIO0 CKOOKY, 3aKPBIBAIOILYIO CIUCOK MMapaMeTPOB, PA3MECTUTD HA OTIEIbLHOMN
CTPOKe B NepBoil no3uruu (Mo Ha4ajIoM 3arojIOBKa).

2.5.4. JInuHHas CTPOKOBas KOHCTAHTA (CTPOKOBBIM
JINTEPAJI)

Cuy4aii, KOra B CTPOKE HE TIOMEIAETCs TEKCTOBAs KOHCTAHTA, 3ACJLY KU~
BaeT ocoboro obcyxxaenus. Koneuno, camoe ryoduiee, 9T0 MOXKHO CIEIATH —
9TO «3a3KPAHUPOBATH» CUMBOJI IIEPEBOJIA CTPOKH, [IPO/IOJ2KUB CTPOKOBbII JIU-
TepaJ B HavaJse Cleayiolniei cTpouku Kofga. He genaiite Tak HUKorda:

printf("This is a string which unfortunately is \
too long to fit on a single code line\n");

A3pik Cu++ Ay TAKUX CIy9aeB HOJIEPKUBACT KOHKATEHAIUIO CTPO-
KOBBIX JINTEPAJIOB: JIBE CTPOKOBBIE KOHCTAHTHI, BCTPEUYEHHBbIE B TEKCTE TIPO-
rpaMMbI oApsaA (pa3eaéHHbIe TOJBKO MPOOETbHBIMI CAMBOJIAME, BKJIIOYAs,
€CTECTBEHHO, TEPEBOJ, CTPOKH ), KOMIIMIATOD «COJIbET> B OJHY CTPOKY, YTO
II03BOJIA€T HAIMCATH TaK:

printf("This is a string which unfortunately is "
"too long to fit on a single code line\n");
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B ITackame Tako#t BO3MOXKHOCTH HET, HO €CTh OTIEPAITUS CJO0KEHUS CTPOK, ITO
[I03BOJISAET C/IEIaTh TaK:

writeln(’This is a string which unfortunately is ’> +
’too long to fit on a single code line’);

Opnako B uncrom Cu HET HE OTHON U3 3TUX BO3MOXKHOCTEeH. Kpowme Toro, eau-
HOE TEKCTOBOE COODINEHUE, BbIIABAEMOE KaK OHA CTPOKA (T.e. He COoIeprKa-
II€e CUMBOJIOB IIEPEBOJIA CTPOKHU CPE/IU BBIIABAEMOIO TEKCTA), BOOOIIE JIy dIlie
He Pa3HOCUTh Ha Pa3HbIe CTPOKU Koja (cM.3amedanue Ha crp. 24). Ocraéres
morpoboBaTh emé aBa crocodba 60PHOBI C IJIMHON CTPOKOBOTO JINTEPAJIA.

Bo-niepBbix, KaKk 370 HU OAHAJIBLHO, CTOUT MOAYMATh, HEJIb3sT JIM COKPa-
TUTH COJEPXKAIIYIocs B cTpoke dbpasy 6e3 morepu cmbiciaa. Kak m3BecTHO,
KpPaTKOCTh — cecTpa TajanTa. Hampumep, g paccMarpmBaeMoro mpuMepa
BO3MOKEH TAaKOIl BApPUAHT:

printf("String too long to fit on a line\n");

CMbIca aHIIIMECKOH (DPas3bl Mbl OCTABUIIM IIPEXKHUM, HO TEIEPb OHA, BOIIPEKU
COOCTBEHHOMY CMBICJTY, BITOJIHE HOPMAaJIhHO TIOMEINAeTCsS B CTPOKe KOJa.

Bo-BTopbix (ec/iu COKpaIiarh HU9Iero He XOUeTcs ), MOKHO 3aMETUTh, Y4TO
HEKOTOPBIE CTPOKOBBIE KOHCTAHTHI yMECTUJIUCH Obl B CTPOKE KO/, €CIu ObI
coZiep2Kalinii UX ONnepaTrop HAYMHAJICA B KpaliHeill JeBOi MO3ULUu, T.€. eCIIn
ObI HE CTPYKTYPHBII oTcTyn. B Tako# curyarun CIpaBUThCA C YIPIMOil KOH-
CTAHTOW COBCEM JIErKO — JOCTATOYHO HaTh eif mMms. Hanpumep, B a3bike Cu
MOXKHO BOCIIOJIb30BAaThCA MAaKPOCOM:

#define THE_LONG_STRING \
"This string could be too long if it was placed in the code"
VAN ¥
printf ("%s\n", THE_LONG_STRING) ;

Koneano, Takoe Makpoopeenenue CaeayeT MOMeCTUTh BHE YIIPABIIAIOIINX
KOHCTPYKIH#, 9TOOBI HE MPHUIILIOCH €T0 CABUTATH; MOYKHO BBIHECTH €r0 B Ha-
vaso daiina uin xke (410 B GOJIBIIMHCTBE CIy4aeB LIPEJIIOYTUTEIbHO) Pa3-
MECTHUTH €r0 HENOCPEJCTBEHHO Tepen OmucaHueM (DYHKIWH, B KOTOPO OH
HCTIOIb3YeTCs.

K coxkasenuio, ObIBAIOT CATyaluu, B KOTOPHIX HE MOMOTAeT HU OJWH W3
epedncIeHHbIX crmocoboB. Torma ocTaérces JUIMb MTOCASI0BATH MPABUIAM U3
Linux Kernel Coding Style Guide u ocraBurh B KOj€ CTPOKY, JJIMHA KOTO-
poit mpesbimmaer 80 cumBosoB. CrenuTe TOJBKO, 9TOOBI 9TO TPEBBIIIEHNE He
BBIXO/IMJIO 38 TPaHb pa3yMHOTO. Tak, ecau MoyunuBITIAsACI CTPOKA KO/ «BbI-
aezmay 3a 100 cHMBOJIOB, M TPW 3TOM BaM KaXKeTCs, YTO HU OJHUM W3 BIITIE-
[IEPEUHUCIEHHBIX CIOCODOB MOOOPOTH 3TOBPEAHYIO KOHCTAHTY HEIb3s, TO 3TO
BaM, CKOpee BCEro, TOMbKO KAaXKeTCs; aBTOP ITUX CTPOK HU Pa3y 3a BCIO CBOIO
[IPAKTHUKY HE BUEJ CUTYAIINH, B KOTOPO# CTPOKOBYIO KOHCTAHTY HEJIb3s1 ObLITO
OBl yMecTuTh B 00brdHbIE 80 CHMBOJIOB, HE TOBOPS YK€ O CTA.
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2.6. Pazgenurenun n mpoodesibl

3HaKu, KOTOPbIE B TEKCTE MPOTPAMMBI BBIAEISIOTCS B OTAE/IbHBIE JIEKCE-
MBI HE3aBHCHUMO OT HAJWYMS WA OTCYTCTBUS BOKPYT HUX MPODETHHBIX CHM-
BOJIOB, HA3BIBAIOTCs paddesumenamu. OOBITHO ITO 3HAKU apuPMETHICCKUX
omnepanuii, CKOOKM ¥ 3HAKM IIPENMHAHUs, TAKHE KaK 3aIsTas, TOYKa C 3a-
maToit u aBoeroune. Hampumep, oneparmn + u - SIBISIOTCS PA3IEIATEISAMY
kak B [lackaje, Tak u B Cu, T.€. B 000UX s3bIKaX MOYKHO HAIMUCATH & + b,
a MOYXKHO W a+b, CMBICJI OT ITOTO HE W3MEHHUTCH. B TO 2Ke Bpems, omeparnus
and B Ilackase pazmenurenem He aBasercs: a and b — 3TO HE TO ¥Ke CaMoe,
qro aandb; Mexay Tem, eé anasor u3 sa3bika Cu — onepaiius && — sBJIsIeTCs
pazmenuTeneM, T. e. MOXKHO HamucaTh a&&b 6e3 yiepba ajst cmbicaa. MoykHO
YKa3aTh ¥ TaKWe sI3bIKW, B KOTOPBIX apudMeTHIecKue ONepaIun Pa3aeInTe-
JIIMU He SABJISIOTCA — 3TO, HampuMmep, Ilposor u Jlucmo, B KOTOPBIX CHMBOJIBI
+, - ¥ IPOYMe MOTYT BXOJIUTHh B HUICHTU(PUKATOPHL.

Hecmotps Ha T0O, 9T0 mpobebHbIE CHMBOJIBI BOKPYT pa3aeanTeseil He 00s-
3aTeJIbHBI, B Ps/i€ CIy4aeB uX J00aBJIEHIE MOXKET C/I€JIaTh TEKCT IIPOrPAMMBI
00JIee ICTETUIHBIM W UUTAEMBIM — HO He 6cezda. [Ipw 3TOM, KaK BOIUTCS,
HEBO3MOXKHO MPEJIOKUTDH €IUHbIA YHUBEPCAJbHBIN CBOJ IIPABUJI 110 MOBOILY
PACCTAHOBKHM TAaKWX IPOOEJIOB; CyIIECTBYIOT PA3IMYHBIE TOIXOAbI K 3TOMY,
MMeEIOIe CBOU JOCTOMHCTBA M HEIOCTATKH.

C yBEpPEHHOCTHIO MOXKHO CKA3aTh, YTO JJis 3HAKOB MPEINHAHUS — 3a-
OSATBIX, TOYEK C 3a0sTOA U JIBOETOYUM — JIyUIlle BCETO MOIXOIUT OTHO
MTPOCTOE TPABUJIO: MePe] HUMU IPobesbl He CTaBATCH, a MOCJie HUX —
HaoGopoT, craBsiTcs (3TO MOXKET ObITh KAK COOCTBEHHO IpO0eJI, Tak u Ie-
PEBOJL CTPOKH).

Hexkoropsie nporpaMMucTsl CTaBAT POOESIbI C BHYTPEHHE! CTOPOHBI CKO-
00K (KPYTJIBIX, KBAIPATHBIX, (DUTYPHBIX U YTJIOBBIX ), TIPUMEPHO TaK:

MyProcedure( a, b[ idx + 51, c );

MpbI HE peKOMEHIyeM TaK JIeIaTh, XOT 3TO U JOMYyCTUMO. ETMHCTBEHHOE nC-
KJI0YeHne — (pUrypHbie CKOOKHM sizbika Cwu, KOTOpBIE BOCIPUHUMAIOTCS
CKOpee He KaK CKOOKH, a KaK CTPYKTYPHUPYIOIINe CUMBOJIBL;, X PEKOMEH/TY-
eTcd BBIIEJIATH npobesamMu ¢ obeux cropoH. Bo Bcex ocrasbHBIX Ciry-
4asgx 1Po0esbl C BHYTPEHHEH CTOPOHbI CKODOK CTABUTb HE PEKOMEH/YeTCsd;
JIydITie HanmnucaTh TaK:

MyProcedure(a, b[idx + 5], c);

[Ipu obpamtennn K mporeaypam u QyHKIUIM Ipobesr Mex/1y uMeHeM
BBI3BIBAEMOM MOANPOTpaMMbI M OTKpPbIBaloIleii CKOOKOI OOBITHO He
CTaBAT, TAK K€ KaK W npobesi MexKJy MMEHEM MACCHBA U OTKPBIBAIOMIEH
KBaJIPATHON CKOOKOI Olepanu HHACKCUpOBaHus. HTepecHo, 910 jisd s3bl-
ka Cu 9acTo peKOMEH IYIOT CTaBUTH TTPOOET B 3aT0JIOBKE CJIOKHOTO OTIEPATOPA
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MEKy ero HazBaHueM (KJoueBbiM ¢I0BOM if, while, for, switch) u OTKpBI-
BaIOITeil CKOOKOM, 00paMJISIOIIEH YCJIOBHOE BBIPAXKEHNE — YTOOBI OTJIMIHUTD
9THU CJIydau OT ciydas Bbi3oBa ¢dpyHKImu. CpaBHUTE:

for (i = 0; £(i) < g(); i++) {
if (lcond(i)) {
proceed(i);
break;

}

B sTtom dparmenTe Mbl HOCTABHIN IPOOETBI TIEPE OTKPBIBAIOMIMMU CKOOKA-
MW B 3aroJIoBKax omeparopos for m if, HO He MOCTABMIN TPOOEJIOB TIepes,
ckobkamu mocyie umén Gbyukiuit £, g, cond u proceed. B npuniune, cie-
JIOBAHWE ITOMY IMPABUIIY HE 00sg3aTeabHO (MOXKHO 00OHTHCH Ge3 mpobeson
nocJie Ha3BaHWil OlEPATOPOB), HO UMEHHO TaKas PEKOMEHIAlUus BCTPEYaeTCs
BO MHOTUX PYKOBOZCTBaX IO CTHIIO ODOPMIIEHHS KOZA.

Bossparmasich K mpobesaM BHYTPH CKOOOK, J106aBUM, ITO HHOT/IA MOXKHO
BCTPETUTh BAPUAHT CTUJIsSA, TIPW KOTOPOM TAKHE MPOOEIbI CTABATCS B 3aro-
JIOBKAX OIMEPATOPOB, HO HE B BhI30BAX (DyHKITHIL:

for( i = 0; £(i) < gO; i++ ) {
if( 'cond(i) ) {
proceed(i);
break;

}

MoxkHO TpHAyMaTh W APYrHe BapHAHTHI JOMYCTUMBIX cTHIe#. Bbioop, Kak
OOBIYHO, 32 BaMH.

HeckombKO 0COBHIKOM CTOUT BOIPOC O TOM, KAKHE U3 APUPMEMUYECKUT
onepayuti CIEAyeT BLIAENATH NpoOeJaMu, U Kak (C OZHON CTOPOHBI WU C
o6enx). OzHa U3 caMbIX TOMYJISPHBIX U IIPU ITOM BHATHBIX PEKOMEHAluii
3BYYHT TaK: CAMBOJIbI GMHAPHBIX onepanuii BblAeJsoTcs mpobejsamMmm
c 0benx CTOPOH, CUMBOJIBI YHApPHBIX omepanuii mpobejamMu He BbI-
aesnsrorcsd. [Ipu sToM ciepyer yauTbiBaTh, 9TO OMEPAIUN BBIDOPKH MO W3
cnoxkHOM nepemennoii (rouka B Ilackane u Cu, «crpenka» B Cu) GuHapHbI-
MU HE SBJISIOTCS, TTOCKOJIBKY CIPaBa y HUX HE OMEPAH[, & HA3BAHWE MOJ,
KOTOpOe He MOyKeT ObITh 3HadYeHWeM Bbiparkenwus. [lomguepkHEM, 9TO TAKOi
CTUIIb SBJISETCS HAMOOJee TOMYISPHBIM, HO HUKOUM 0OpPa30M He eIUHCTBEH-
HBIM; BO3MOXKHO CJIEJIOBAHKE COBCEM JPYTUM IIPABUIAM, HAIPUMED — B JIIO-
OOM BBIPAKEHHUU BBIIAEIATH IpobesiaMu OMHAPHBIE ONEPAlNd HAMMEHBIIETO
OpUOPHUTETA (TO €CTh OMEPAIMM CAMOrO <«BEPXHErO» YPOBHS), & OCTAJIbHBIE
npobejlaMu He BBIIENATH, U TaK JTAJIee.
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2.7. OcobennocTu Ilackanga

Odopmienne Koma Ha JTI0OOM A3BIKE TTPOTPAMMUPOBAHNS HMEET CBOM OCO-
OGEeHHOCTH, ODYCTOBIEHHBIE IMEHHO STHM sI3LIKOM. BBIIe Mbl YK€ OCTaHABIIH-
BAJIKCH HA [EJIOM PsiJie MOMEHTOB, pasiaudatoruxcs Jus [ackana u Cu; aror
maparpad MbI HOJHOCTBIO mocBaTuM Ilackastro.

2.7.1. Peructp 6yKB, KJIO4Y€eBbIE€ CJIOBA U
NAEHTI(PUKATOPHI

Ouna u3 ocobennocreit [Tackasisi — ero npuHIMIIKAIbHAS HEYYBCTBUTE b~
HOCTH K PErucTpy OyKB: OIUH W TOT K€ WIACHTU(PUKATOD MOKHO HAMKMCATH
KakK myname, MYNAME, MyName, mYnAmE u Tak gasee. To xKe camoe KacaeTcs u
KJTIOUEBBIX CTI0OB: begin, Begin, BEGIN, bEgIn... KOMOIUJIATOP BCE CTEPIHUT.

Tewm ne Menee, HanboOJI€E PACIPOCTPAHEHO MHEHUE, 9YTO KJIIOYEBHIE CJIOBA
cjieIyeT mUcaTh HA HUXKHEM perucrpe (T.e. MaJleHbKAMU OyKBammu)
7 He TIPUAYMBIBATEH HA 3Ty TEMY HWYETO JUTTHETO. VI3 3TOTO MpaBmia MOXKHO
C/leJIaTh OTHO BIIOJIHE JIOTHYHOE MCKJIIOYEHUE: HAMUCATH OOJIBITNMEI OyKBAMU
Te BEGIN u END, KOTOpbIE€ OOPAMIISIIOT 2AG6HYI TPOZPAMMY.

WNuorma moxk#aO BeTperuTh nporpammbl Ha [lackase, B KOTOPBIX KIIIO9Y€BbIe
CJI0Ba HAUCAHBI ¢ 00JbIOi OyKBbI: Begin, End, If u T.1.; nOMaaoTCs TaK-
YK€ TIPOTPAMMBI, B KOTOPBIX C OOJIBINON OYKBBI HATTUCAHBI TOJBKO HA3BAHUS
yupasjgiomux oneparopos (If, While, For, Repeat), a Bce mpouune, BKJIIO-
4Jad begin n end, numryrca Ha HuKHeM peructpe. Beé aTo momyctmmo, XOTd
7 3K30THIHO; HEOOXOINMO TOTHKO IETKO C(OPMYIHPOBATE M1 ceOsI IpaBu-
Jla, B KaKUX CJIy4adX KaK Mbl IHIIEM KJ/IIOYeBble CJIOBA, U HEYKOCHUTEJIHLHO
cJ1e/10BaTh UM BO BCell 1porpamMe.

CoBceM peiko MOYKHO BCTPETUTH TEKCT, T BCE KJIIOUEBBIE CJIOBA BOCITPO-
U3BEIEHBbI 3aryiaBHbIMU OykBamu. Kak MOKA3bIBAET MPAKTHUKA, TAKOM TEKCT
YUTAETCs TsXKesee; CIe0BATEeIbHO, Tak mucaTh He Hano. Hy u, ectecTBeHHO,
He HaJI0 Ipuberarh K u3bickaM Bpoje BeGiN min, ckaxkem, FunctioN — Takoe
TOXKE BCTPEYAETCd B IPOrPAMMaX, HO OTHOCUTCH K 00s1acTu OECCMbICIEHHOTO
TO3EPCTRA.

Yro kacaercs BhIOOpa MMEH s WACHTH(UKATOPOB, TO B Ilackaie cjo-
KUJIUCh ONpPEJIeJIEHHBIe TPAJUIUA Ha 3Ty TeMmy. Ecam uMsa mepeMeHHOI
COCTOMT W3 ONHOM OYKBBI WJIN MPEACTABIIET OO0l KOPOTKYyIO abOpeBma-
Typy (4TO BHOJHE JOIyCTUMO JJjlsi JIOKAQJIbHBIX [epeMeHHbIX, cM.§1.2.1),
UMSI TaKOM TMepeMeHHOUW OOLIYHO THIINYT Ha HUXKHEM perucrpe: i, j, t,
tmp, res, cnt u T.n. Ecim ke uMma mepeMeHHOH (a paBHO UMSA TH-
na, HpoleAypbl Wiu (DYHKIUH, KOHCTAHTHI, METKM M TaK Jajiee) COCTO-
AT U3 OJHOIO WJIM HECKOJIbKUX CA06, TO 3TU CJI0BA 3AIUCHIBAIOT CJUTHO,
IPH 3TOM KaXKJ0€ CJIOBO HAYMHAIOT C OOsbIo# OykBbl: Counter, Summa,
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StrangeGlobalVariable, ListPtr, UserListItem, ExcellentFunction,
KillThemAll, ProduceSomeCompleteMess u ToMy 1o/100HOE.

2.7.2. BioxkeHHbIe OAIPOTrPaMMBbI

ITackanb — OWH U3 HEMHOTHX SI3BIKOB, B KOTOPBIX BO3MOYKHBI TIOIPO-
rpaMMbl BHYTpHY TojanporpamMm. be3yMuoe ucnonb30Banue 3Tl BO3MOKHO-
CTH TIPUBOJIMT K TOMY, 9YTO B KOJE CTAHOBUTCS TPYIHO «HAWTU KOHIIBI»: TIOI-
MPOTrPaMMBbI BEPXHETO YPOBHST HAYWHAIOT pa30yXaTh, BOMpas B ceOsi BCE HOBBIE
U HOBBIE BJIOXKEHHBIE TIOITPOrPAMMBI, HTOTOM 9Y€r0 BIIOJIHE MOXKET CTaTh PaC-
CTOSIHHE B HECKOJIBKO HKPAHOB KOJA MEXK/Iy 3aroJIOBKOM TMOJANPOTrPAMMBL U
nocaenauM eé end’om. PacnyxuyTh Takas «MaTpérikay MOMXKET HE TOJBKO B
BBICOTY, HO U B IIUPUHY: 9aCTO BOZHUKAET CODJIA3H BHY TPH BJIOKEHHOI IIPOIIE-
Iypbl Uau QYHKIUN TPEIYCMOTPETH eIIé OHY BJIOXKEHHYIO TOATPOrpaMMy, 1
Tak gajee. EcrecTBeHHO, KaXK/IyI0 TaKyio «0ojiee BIOKEHHYIO» TTOAIPOTrPaM-
My TPUXOIUTCS CABUTATH BCE JIAJBINE U JAJbIIE BIPABO, OCTABIsIS MEHbLIIE
pe3epBa Ha BJIOYKEHHOCTH yIPABJISIONIAX KOHCTPYKIIUH.

B snmreparype BeTpedaeTcsi pEKOMEH/ AL 806CE HE UCTLOAB308AMb 640~
JIcenHble NOONPOZPAMMDL, HO ITO BCE JKe CIAWNTKOM KATETOPUIHBIH BaApPHAHT.
Bioxkennbie moAMpOrpaMMbl COCIIY>KAT BaM XOPOIIYIO CIyKO0y, eciu BbI Oy-
JleTe TMPUIEPKUBATHC HECKOJBKUX TPOCTHIX TTPABUIL:

1. ypOBEHB BJIOXKEHHOCTH TOAIPOrPAMM JOJIKEH OBITH TOJHKO OIUH; HE
CJIeTyeT BKJIAJBIBATH HOBBIE MOJMPOTPAMMBI BHYTPDh yKe WMEIOIIIXCS
6A09CEHHBLT TTONTIPOTPAMM;

2. BIIOXKEHHBIE TOAIPOrPAMMBI JIOJIKHBI ObITH HEOOJbIIUME: OOBIYHO WX
TEJIO He MPEBBINIAET TPEX-YETHIPEX CTPOK;

3. obmas [yMHa TOAIPOTrPAMMBI BHEITHErO0 YPOBHSI HE JIOJIKHA ITPEeBbI-
maTh 50-70 cTpOK, BKIIOUAs BCE BJIO2KEHHBIE ITOAIIPOTPAMMBI.

Ecan y Bac BO3HUKJIO YKeJIaHUE HAMMCATH MOATTPOTPAMMY, B KOTOPYIO BJIO-
2KEHO DOJIBIIT0e KOJNIECTBO JIOKAITHHBIX MOIIIPOrPAMM, IPUIEM HEKOTOPHIE U3
HUX UMEIOT 3HaYUTE/IbHBIM pa3dMep — CKOpee BCero, 3To 3Ha4YuT, 4TO BaM CJjle-
JyeT PacCMOTPETH BBIJIEJEHNE BCETO 3TOTO KOMA B OTAETbHBIA MOIYTh.

2.7.3. Kak ynpaBuThCa C CEKIUAMU ONNCAHUI

Cranmapt Ilackajs Tpedyer KeCTKOTO TOPSIIKA, CJIEJOBAHUS CEKITUI O~
CaHWii, HO, K CYACTHIO, CYIIECTBYIOIINE PEATU3ANNA ITOMY TPEOOBAHUIO HE
CIIEJYIOT, II03BOJIslsl PACIIOJIAraTh CEKIMHU OIUCAHUN B IIPOM3BOJILHOM IOPSIIKE
¥ CO37aBaTh OOJIBIIE OMHON CEKIIMH JTI0OOr0 TUIIA — B 9aCTHOCTH, HE 00sg3a-
TEJIbHO OFpaHI/I‘H/IBaTbCH TOJIBKO OﬂHOﬁ CeKHHeﬁ OIMUCaHUu4A HepeMeHHbIX.
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Bcé 310 1aéT BO3MOXKHOCTH OTJIMYATh HACTOAIINE TJI0DAIbHBIE TTEPEMEH-
HBIE OT TTEPEMEHHBIX, KOTOPbIE HYKHbBI B OCHOBHO# TPOTpaMMe, HO K KOTOPBIM
P 9TOM HE HY2KeH AO0CTymn u3 moxanporpamm. Hampuwmep, eciu B riraBHOIM
[IpOrpaMMe MPUCYTCTBYET IUKJI U JJIs HErO Hy2KHA, [eJI0YUCIECHHA Nepemet-
HGA YUKAG, TO, 33 HEUMEHHUEM JIydIlero, OHUCATh TAKYIO MEPEMEHHYIO [pU-
JETCA B CEKIIMM ONMCAHUI MepeMeHHBIX, OTHOCAIIeHCsa KO BCeil mporpaMmme,
OJIHAKO COBEPINIEHHO SICHO, YTO HUKAKOIO OTHOIIEHWS K IJI00AJbHBIM Iepe-
MEHHBIM OHA He mMeeT. B CBsI3u ¢ 3TuM Oymer Jiydiine, ecid BC&, YTO HYXK-
HO B IVIaBHOII mporpaMMe M TOJIBKO B Hell — IlepeMeHHble, MEeTKMH,
WHOTJAa THWIIbI, KOTOpPhIe He WCIOJIb3YIOTCI HUT/e, KpoMe IJIaBHOM
mporpaMMbl — CJielyeT ONHNCATh HEMOCPEICTBEHHO Mepe CJIIOBOM
begin, obo3HaYaAIOMIMM HAYaJIO T'OJIOBHON HPOrpaMmsbl, T.€. IOCJE
Bcex ommcaHuil moiiporpaMm. Ecim BaM HyKHBI HACTOSIINE TIOOATH-
HbIE [IEPEMEHHbIE — TO €CTh TaKue, JOCTYII K KOTOPBIM OCYIIECTBIISIETCS U3
OoJsiee 9eM OIHOI MOAIPOrPAMMBbI, OO U3 IVIABHOM IIPOrPAMMBbIL U IIOIIIPO-
TPaAMMBI — TO JJIsT UX OMUCAHUN CJIEIYET CO3/IATH €Ié OAHY CEKIIWIO var, Ha
9TOT pa3 neped ONMUCAHUSMY MTOATTPOrPAMM.

3aMeruM, 9TO MEePeX0o MEXKIY YaCTAMH MPOTPAMMBI IO METKAM HEBO3-
MOXKEH, TAK YTO METKHU, MCIIOJIb3yeMble B MOAIPOrpaMMax, JOJIKHBI
B HHUX K€ W OMHUCBHIBATBHCH, TOIJA KAK METKH, OIKUCHIBAEMbIE B «IJI00AIb-
HO» CeKIMH OLUCAHUS METOK, /IOJ/KHbBI IIPeIHA3HAYATHCS /sl [JIABHOM 1IPO-
rpammbl. Cjie10BaTebHO, €CJU B TVIABHOW HMPOrpaMMe MCHOJIb3YIOTCH
METKU, CEKIIUS UX OMMCAHUH JJOI2KHA HAXOAUTHCI HEIMOCPEACTBEHHO
mepes HAYaJIOM TJIAaBHOM MPOTrpPaMMBbI.

2.8. OcobennocTu a3bika Cnu

2.8.1. Coryamienuga o6 mMeHax

B orimame ot [lackans, si3bik Cu 9yBCTBUTEIEH K PETUCTPY OYKB, TAK 9TO
HUKAKO# CBOOOIBI B HAIIMCAHWY KJIIOYEBBIX CJIOB 37€Ch He OOHADYKUBAETCS:
"anpumep, if — 310 HazBanue omneparopa, rtorga kak If, iF u IF — »sT0
OOBIKHOBEHHBIE WAECHTU(DUKATOPHI, TTPUTOM PABTUIHBIE.

Kak u gna Ilackams, maa s3bika Cu MOXKHO yKa3aTh ONPEIEIEH-
HbIE TPAIUINN, CJIOKHUBIIUECS BOKDPYT WMEHOBAaHUS OOBEKTOB IPOTpPaM-
MBI, W 3TH TPAJWUIUKA OKA3BIBAIOTCS COBepIeHHO wuHbiMu. Unentudu-
KaToOpbl, COCTOSIINE U3 HECKOJbKUX CJIOB, HAOUPAOT OOBIYHO ITOJIHO-
CTBI0O HA HUKHEM DPEILUCTPEe, pasjlejdd CJI0Ba 3HAKOM IONYEPKUBAHUA:
counter, summa, strange_global_variable, list_ptr, user_list_item,
excellent_function, kill_them_all, produce_some_complete_mess 1 TO-
My momobHoe. JIokambHbIe mepeMeHHbIe OOBITHO 0003HAYAIOT KOPOTKUMHU UMe-
HaMH, TAKUMH Kak i, ch, tmp, str u T.1I.

71



Kak u3BecTHO, Makpomnporeccop si3bika Cu 0TpabaThIiBAET MOCIIE JIEKCHU-
9EeCKOro aHa/lu3a, HO JI0 aHAJIM3a CUHTAKCUYECKOro (M, eCTECTBEHHO, CeMaH-
tuveckoro). Kak ciencrsue, upentudukaropbl MakpocoB (MakpouMeHa) B
s3pike Cu HE MOIIUHAIOTCS 00JIACTSAM BHIAUMOCTH, 9TO JIEJIAET UX ONACHbLMU.
IMosromy nporpammucrei, padoratomume Ha Cu, 0ObIYHO CJAEAYIOT TPALUIIUY,
0 KOTOPO# MIeHTH(OUKATOPHI MAKPOCOB HAOMPAIOTCS IMEJIUKOM HA BEPXHEM
perucrpe (6osbimvu Oyksamu). ECTeCTBEHHO, B MMEHA MAKPOCOB MOI'YT BXO-
JIATH TAKXKe CHUMBOJI OIYEPKUBAHUS M, [IPU HEOOXOMUMOCTH, UQPDL:

#define VERY_DANGEROUS_MACRO 756

N penrudukaropsbl, codeTarolnue B cebe 6yKBBI 0001X PEerncTpos,
npu pabore Ha a3bike Cu 00BIYHO He UCHOJIB3Y0TCs. ECu BbI yBU M
nporpammy Ha CH, B KOTOPOil MMEIOTCS UAeHTH(MUKATOPHI «CMEITAHHOTO Pe-
rucTpay, Takue Kak MixedCase, isItGood, CamelIsAnAnimal, exGF u nipoyee
B TAKOM JIyXe — CKOpee BCEero, aBrop Takoil mporpamMmmbl peako nuirer va Cu,
SIBJISISICH TTOKJIOHHUKOM KaKOrO-HUOYIb Apyroro s3bika. OTMeTnM, 9To CKa-
3aHHOE BepHO Jmib Ay guctoro Cu; Tpagunuu s3bika Cu+-+ COBEPITEHHO
WHBIE, 1 K HUM MBI €IT€ BEePHEMCS.

VlHOF,D,a MO>XXHO BCTPETUTb, B TOM 4NC/I€ B CUCTEMHbIX bnbnmnoTekax n 3arosioBOY-
HbIX (baiinax, NPUMEHEHNE «CMELIAHHOIO PErmcTpa» AJsi UMEHOBAaHUS CTPYKTYPHbIX
TUNOB, @ B HEKOTOPbIX CyHasix — 1 ANst A4pyrux ueneii. boino 6bl HenpasunbHO yTBEpP-
XAaTb, 4TO 3TO HEZOMYCTUMO, KOJIb CKOPO ACHOCTU NporpamMmm TaAKOW CTUNb He BpeaunT.
TeM HE MEHEE, Mbl HE PEKOMEHAYEM UCNONb30BATb TAKNE OTCTYNNEHUA OT TPAaANUNOH-
HOroO MMEHOBAHNA.

HeckombKo 0COOHIKOM CTOAT MACHTU(PUKATOPBI, IMEHA KOTOPBIX HAYHHA-
I0TCs C TIOAYEPKUBAHUSA. 1 PAJUIIMOHHO CINTACTCSH, YTO ITU UMEHA 3ape3epsu-
POBaHDBL 3G CUCTEMOT NPOZPAMMUPOBAHUSA, TO €CTh, HAIIPUMED, Pa3pabOTINKI
CHUCTEMHBIX 3aroJIOBOYHBIX (DAiIOB MOTIYT WCIOJIL30BATH TAKWE WMEHA, JIJIs
CBOMX BHYTPEHHHWX HYXKJ, HE BHOCA WX B JOKyMEHTAIno0. B cBaA3m ¢ 3TUM
He CJedyeT MOTb30BAThCA WMEHAMH, HAUUHAIONIUMUCA C MOTIEPKUBAHUS,
B CBOUX [pOrpaMMax: Takue uMmeHa (Hanpumep, _counter, _error_code,
__LINES_NUM u T.11.) MOI'YT BCTYUUTb B KOH(DIJIUKT C 3arosioBouHbiMu baii-
JIaMU, TIOCTABJISIEMBIMU BMECTe C KOMIHIATOpOM. CJeayer yIuThIBaTh, UTO,
JlaKe ecsii OHO KOHKPETHOE MMsS HU K KAKUM KOH(DJIUKTAM HE MPHUBEJIO,
3TO He SBJISIETCSI OCHOBAHWEM JJIsl JAJbHEHINEero ero NCioJb30BAHUS: OJHUM
U3 OCHOBHBIX JOCTOMHCTB s3biKa CHU ABISETCS NEPEHOCUMOCTD NPOZDAMM,
a UCIOJIb30BAHME IOTEHINAIbHO «KOH(MIMKTHBIX> UMEH 3Ty I€PEHOCUMOCTD,
€CTECTBEHHO, CHUYKAET, BEIh €CJIU B Balllell KOHKPETHON Bepcun OubImMoTed-
HBIX 3aTrOJJOBOYHUKOB COOTBETCTBYIOIIETO UMEHU HET, TO 3TO HE 3HAUUT, UTO
TaKOe YKe MMs He TIOSBUTCS PU paboTe ¢ APYTUM KOMIUJIATOPOM, HA JAPYTOii
mrardgopme, 1a 1 TPOCTO B OIHON W3 OYIYIUX BEPCHil BaIlleil CHCTEMBI ITPO-
rpamvupoBanusd. ltak, He HaUMHAlTe MMeHa BalInX MAeHTU(UKATO-
POB C CHMBOJIA IOJYEPKNBAHNS, OCTABbTE TAKOE MMEHOBAHUE CHCTEMHBIM
3aroJIOBOYHBIM (haiiam.
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OTnenbHOTO PACCMOTPEHUS 3ACTYKUBAIOT UACHTH(DUKATOPHI JIEMEHTOB
nepeuducaumoro tuna (enum). Ha nepsbiii B3ruisiyi B HUX HET POBHBIM CYETOM
HHUYEro OCOOEHHOTO, 9TO OOBIKHOBEHHBIE WIeHTU(GUKATOPBI. OTMeTHM, 9TO U
HA 6MOPOT 632440 OHU TOXKE SIBJISIOTCH OOBIYHBIMU UACHTH(DUKATOPAMHU, TAK
9TO, €CJIA BbI UCTIOJIB3yeTe enum’bl IO HA3HAYEHUTIO — /11 0003HAMEHUST OTHOM
CUTYAIlUU U3 TPEIONPEICIEHHONO MHOXKECTBA — TO UACHTU(MOUKATOPHI MOXK-
HO (U, MOXKaJIyH, HY?KHO) IMHUCATh, KAK OOBIYHO, HA HUXKHEM DErucrpe ¢ UC-
MOJIb30BAHUEM TOMYEPKUBaHUs. ECTh, OMHAKO, OJUH CIOCOO UCIOTH30BAHUS
enum’oB, BHOCAIIUAN B IMPOUCXOSAIIEE OMPeIeTEHHBIE KOPPEKTUBbI: B KAKOM-
TO MOMEHT IIPOIPAMMUCTBI COOBPA3U/IM, YTO LepeducauMblii tun (a Tounee,
BBOJMMbIE UM HIEHTU(DUKATOPBI-3HAUEHNU ) MOXKHO UCTIOIH30BATH B KAYECTBE
OOBIYHBIX IEJIOYNCIEHHBIX KOHCTAHT. Hampumep, BMECTO TPUBEIEHHOTO BbI-
e VERY_DANGEROUS_MACRO MOKHO OBLTO ObI BBECTH COBEPINEHHO HUYIEM He
OTIACHYIO KOHCTAHTY:

enum { absolutely_safe_constant = 756 };

Koneuno, enum 31eCh HCIOJIL3YeTCs HE 110 HA3HAYEHUIO, HO JJisd s3bika Cu
Takasl CUTYaIlWsl BIOJHE TUITMYIHA, MOXKHO TIPUBECTH U IPYTHe MPUMEPHI Xa-
KOB TO00HOr0 poaa. Tak wian wHave, HACHTH(MHUKATOP, TOIINHIIONINHCT 00-
JIACTSM BHIUMOCTH, B JIIOOOM CJIydae JIydIle, HeXKeJIU TaKOW nIeHTH(UKATOD,
KOTODBIl BeséT cebs Kak CJIOH B HOCY/JHOM JaBKe (2 HMEHHO TAKOBbI MAKPOChI
B Cu), 109TOMY METO/| BBEJIEHUSI KOHCTAHT KaK MAeHTU(DUKATOPOB JJIs IIepe-
YUCJMMBIX THIIOB IIOJIYYWJI IIMPOKOE PACIPOCTPAHEHUE. 3JeCh BCE elé Kak
OyaTO OBl HET MOBOMA JIsT OECTOKOWCTBA, HO OH TMOSBUTCS, KAK TOJIBKO MBI
c/ieJIaeM CJIeIYIONInit — BITOJTHE JIOTHYIHBIN — IIar: PEIuM MepeeaTh TAKUM
CIIOCODOM BCE YK€ HMMEOITHEeCs KOHCTAHTBI, KOTOPbIE ObLIN paHee 00bsBIEHBI
¢ nomo1pio #define u B COOTBETCTBUHU C BBIIICONUCAHHBIMU COTVIAIIEHUAMA
HA3BAHbI UMEHAMH, COCTOSIIUMA W3 3aIrVIaBHBIX OykB. BO3MOXKHO, Hexkomo-
poule U3 HUX MBI JaxKe mepenMenyeM. Ho paHo wiv mo3aHO MBI CTOJKHEMCS CO
CAydYaeM, KOT/Ia TepPernMEeHOBAHNEe KOHCTAHTHI HEJOMYCTUMO: HAIIPUMED, KOH-
CTaHTa, SABJISETCS YACThbI0 mHTepdeiica MOmyaapHOi OnOIMOTEeKN, BKIIIOUYEHA
B JIOKyMEHTALMIO ¥ UCIOJIb3YeTCd B ape JAeCATKOB (& TO U B I1ape JecsaTKOB
Thicad) nporpamm. Vtak, Mbl OGHADYZKHUIJIM KOHCTAHTY, KOTOPYIO HEJIb3s Lie-
PENMEHOBATH; UTO YK€ Telneph, TaK U OCTaBUThL €€ B BuIe Makpoca’? Muorma,
9TO XapaKTEPHO, UMEHHO TaK W MOCTYIMAiOT, B COBPEMEHHBIX MPOrPaMMaxX Ha,
Cu KoHCTAHTBI, BBeAEHHDBIE #define’oM, BCE €IEé BCTPEUAIOTCS Ualle, HerKe-
qm enum’oBble. Ho, ecin moayMarh, BATHIHBIX IPUYWH 71 TAKOTO PEIICHIS
MOIIPOCTY HET: B CAMOM Jejie, HY %eM TYdiHce CTAHeT KO, eCJIU OdepeTHON
MAaKpOC 3aMEHMTb Ha 0e30laCHYI0 KOHCTaHTy ¢ TeM ke umeHem? Pesysibra-
TOM CTaHOBWTCS MACCOBOE WCIOJIb30BAHNME B KAYECTBE WMEH KOHCTAHT TE€pe-
YUCAUMOTO THUIA UAEHTH(MUKATOPOB, 00/I€€ TPUBBIYHBIX B POJIA MAKPOUMEH,
TO €CTh COCTOSIINX W3 3arTaBHBIX JTATHHCKUX OYKB:

enum { VERY_DANGEROUS_MACRO = 756 };
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31ech HaIa KOHCTAHTA yKe u He dangerous, W HE MAacro, HO €CJIu Tepe-
WMEHOBATDH €€ MBI HE CMOTJIM, TO 9TO K€ TEMEPb MOIEIATh?

K coxkamennro, mpu 3TOM HECKOJBKO HAPYIIAETCA €aInHOOoOpa3me MMEH
UJIeHTH(MUKATOPOB: OJIHU KOHCTAHTHI MMEHYIOTCS HA HUXKHEM DErucrpe, a
APYyrue Ha BEPXHEM. HOSTOMy B HEKOTOPBIX CTUJIAX O(bOpM.]'[eHI/IH KOla Ha
Cu mpucyTcrByer TpebOBaHWE WMEHOBATH C WCIOJIH30BAHUEM OYKB BepXHE-
IO PErucTpa 4t00bvle KOHCTAHTHI, B TOM YHCJI€ U TaKWe, KOTOPbIE HUKOI/Ia, He
OBLTH MaKPOCAMM:

enum { ABSOLUTELY_SAFE_CONSTANT = 756 };

Kak 310 wacto 6biBaeT, OKOHYATEIBHOIO OTBETA HA BOIPOC, MPABUIHHO
9TO WJIM HET, MbI JaTh HE CMOXKeM. ECjii Bac NPUIJIACUIIN B CyIIECTBY IOIIHi
LIPOEKT, Cjle/lyiiTe UMEeIOIIUMCS COLVIALEeHUAM; €C/Id Bbl HAYUMHAaeTe IIPOeKT C
HYJIsI, TIOAyMaiTe caMu, Kak BaM OyaeT yao0Hee WMEHOBATH KOHCTAHTHI.

2.8.2. OnucaHuda U WHUIUATIA3ATOPHI

B asbike Cu 9acTo BCTPEYAIOTCH ONKMCAHKWS THIIOB U IEPEMEHHbBIX, HMEIO-
e JOCTATOYHO CJIO2KHYIO CHHTAKCUYECKYIO CTPYKTYPY.

Hauném ¢ knaccuyueckoit peKOMeHIaIni: He TpeHebperaiiTte Mcmoab-
30BaHMEM JIUPEKTUBBI typedef /Jisi 0OCODEHHO CJIOXKHBIX OIMCAHMIA!
Tak, mpodnib cucTeMHOro BbI30Ba signal c mcrosib3oBanueM typedef BbI-
MJIAUT JOCTATOYHO MPOCTO:

typedef void (*sighandler_t) (int);
sighandler_t signal(int signum, sighandler_t handler);

To ke camoe moxkHO Hanucarb u 6e3 typedef, u BbiryIgAeTb 3TO OyJAeT BOT
TaK:

void (*signal(int signum, void (*handler) (int))) (int);

Eciu kT0o-HUOYIH CKayKeT BaM, UTO ITO OMUCAHUE-IE BIIOJHE TIOHSITHO JII000-
MYy BMEHAEMOMY TIPOTPAMMHUCTY, HE BepbTe: JlazKe caMble ONBITHBIE ITPOTIPAM-
MUCTBI BbIHYZK/JIEHbI pasbupamb Takue ONUCAHWs, XOTs HeKOTopbie (He Bce!)
JIETIAI0T 9TO JMOBOJBHO ObicTpo. OTMeTuM, 4TO BbI30B signal mpejcraBis-
er coboit caydail IOBOJBHO MPOCTOM; B Ka4ecTBE YIIPAaKHEHHS IMOMPOOyHTe
HamncaTh (DYHKINIO, KOTOPAs TMPUHUMAET HG 6L00 00HUM U3 NAPAMEMPOs
GbyHKIMIO0, NMEONTyI0 TaKoi ke npoduib, Kak y signal.

C omucanvem THUIA, MPEANOIATAIONNM UCIOIH30BaHNE (PUTYPHBIX CKOOOK
(struct, union, enum) BCE JOBOJILHO [IPOCTO: €IMHCTBEHHAs CTENEHb CBOOO-
JIbl — IIOJIOZKEHUE OTKPbIBaIOIEii (hurypHoil ckobku (€€, KaK BOAUTCs, MOXKHO
OCTaBUTDb HA OJIHOM CTPOKE C UMEHEeM CTPYKTYPbl, & MO?KHO CHECTHU Ha CJleJly-
IOIIYIO CTPOKY). Yero TOYHO He CJIeyer JejaTh — 3TO CABUTATH (PUrypHbIE
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CKOOKHM OTHOCHTEIHLHO HAYAJIA OMUCAHNAS THIA, TO €CTh BOT TaK MUCATH MOXK-
HO:
struct item

{

struct item {

const char *str;
K const char *str;
item *next;

item *next;
};
};

a BOT TaK Y2Ke€ HE CTOHUT:

struct item
{
const char *str;
item *next;

};

Curyanus 31ech 10100Ha CUTyalldy ¢ HA4a0M M KOHIOM TeJia (DYHKIIUN:
BCE TeJIO TEJIMKOM HE CJABUTIAIOT JIazKe IIPU UCIIOJIb30BAHUU CTUJIS, IIPEJII0Ia-
TaIOIIEro CABUT COCTABHOTO OMEPATOPa OTHOCUTEIHHO 3aT0JIOBKA CJIOXKHOTO
oreparopa.

OrmeTnM, 9TO HE CTOUT TAKIKE U <«BBITATUBATDY OMUCAHUE CTPYKTYPHI B
OTHY CTPOKY:

struct item { const char *str; item *next; };

A BoT onmcanme MEepeInCaInMOro THUIa <«BBITAHYTH» MOXKHO, U CMOTPETHCA
9TO 6y,£[eT BIIOJIHE JIOTUYHO, HO TOJIBKO B ClIy4dae, €CJIN OHO YMEM[ACTCA B OJHY
CTPOKY W HE COAEPZKHUT ABHO 3aJaHHBIX 3Ha4YeHUil KOHCTAHT:

enum state { home, whitespace, stringconst, ident, end };

Ecau B oHYy CTpOKYy omnmcanme He TOMECTUJIOCh, WU eCJIU UMeeTCs TOo-
TPeOHOCTH B ABHOM 3aJaHHH IEJOUNCICHHBIX 3HAUEHHI®, TO Jydme GymeT
KayKIyI0 KOHCTAHTY OMUCHIBATH HA OTAETLHOU cTpoke. ObpaTuTe BHUMAHUE,
qTO JJ1d JIy4Ileil YuTaeMOCTH 3HaKU PaBEeHCTBA PEKOMEH,IyeTCs PACIOI0XKUTD
B OJIHY KOJIOHKY (UCII0/1b3YiiTe npobesibl, eCily 110JIb3YeTrech UMU JIJIs CIPYK-
TYPHBIX OTCTYTIOB; €CJIU B KAYECTBE OTCTYIA y BAC TAOYJIAIWs, UCIOIb3YHTE
€€ ke JJIs BLIDABHUBAHUS 3HAKOB PABEHCTBA):

enum state { enum state {
st_home, st_home =0,
st_whitespace, st_whitespace = 32,
st_stringconst, st_stringconst = 12,
st_ident, st_ident =77,
st_end st_end = -1
}; };

8Kpowme cayuas OMHCAHUS aHOHEMHOTO TICeBJOTHIIA C TIeNTBIO BBEICHUS 00%0% KOHCTAH-
TBI; 9TOT CJIydYail PACCMOTPEH B NpeblayIneM maparpade.
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Kak 00br4HO, TOJIOXKEHUE OTKPBHIBAMOINIEH (DUTYPHON CKOOKM ONpEIesieTcs
n3bpanubiM cTuieM. Ecin BbI CHOCHTE €€ B ONMMCAHUSX CTPYKTYDP, CAeIaiTe
TO K€ CaMOe W MIPH OIMNCAHUN enum’oOB:

enum state enum state

{ {

st_home, st_home =0,

Anasioruuno 06CTOAT €A ¢ JJIMHHBIMU MWHULMAJIUM3aT0paMu (HaupuMep,
[pU OMUCAHWN WHUIMATU3UPOBAHHBIX MaccuBoB). Eciin unnnuaauzarop mos-
HOCTBIO YMEMIAETCSA B OAHY CTPOKY, JIYUIlle €r0o TaK W 3aMnCaTh:

const int some_primes[] = { 11, 17, 37, 67, 131, 257, 521 };

Ecin maummanu3aTop B O/Hy CTPOKY HE IIOMECTHJICS, WJIA €CJIA K 3HAYCHUSIM
TPeOYIOTCS KOMMEHTAPUN, WM TO KaKUM-THO0 JAPYTUM MPUINHAM, MOYKHO
3amrcaTh KaK/Iblil 3JIeMEHT WHUINAIN3aTOpa Ha OTAEIbHON CTPOKe:

const unsigned long hash_sizes[] = {
11, /* > 8 %/
17, /* > 16 */
37, /% > 32 %/
67, /% > 64 x/
131, /* > 128 */
257, /* > 256 */
521, /* > 512 */
1031, /* > 1024 */
2053 /* > 2048 */

};

Bosee Toro, Her HWUYEro CTPAITHOTO B pPa30MEHWNM WHUIMAIA3ATOPA HA
HECKOJIBKO CTPOK M3 COOOpaXKeHUil paBHOMEPHOCTH:

const unsigned long hash_sizes[] = {
11, 17, 37, 67, 131, 257,
521, 1031, 2053, 4099, 8209, 16411,
32771, 65537, 131101, 262147, 524309, 1048583,

2097169, 4194319, 8388617, 16777259, 33554467
};

Ilonoxkerne oTKpBIBAONIEH (DUTYPHON CKOOKM B 9TUX CIydasix TAKXKE 3a-
BUCHAT OT U3OPAHHOIO CTHJISA, IPUIEM, KAK HU CTPAHHO, 9aCTO €€ CABUTAIOT, TO
eCTb CJIeyIomuil BApDUAHT He TOJILKO JIOIYCTUM, HO U JIOBOJIbHO IOILYJISPEeH:

const unsigned long hash_sizes[] =
{
11, /* > 8 x/
17, /* > 16 */
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37, /* > 32 %/

67, /* > 64 x/

131, /* > 128 */
257, /* > 256 */
521 /* > 512 %/
1031, /* > 1024 */
2053 /* > 2048 x/

};

ITpu uHMUNMAIA3AIMY JBYMEPHOIO MACCUBA OOBIYMHO KasKIblil 31eMeHT (TO
€CTb OJIHOMEDHBIIl MACCUB) CTAPAIOTCS 3allUCATh B OJHY CTPOKY, HAIPUMED:

const int change_level_table[5][5] = {

{4, 4,2,1, 1%,
{3, 4,3,1, 11},
{1, 3, 4, 3, 11},
{1, 1, 3, 4, 3%,
{1, 1, 2, 4, 4}

};

Ecam ke B oaHy CTPOYKY KOHa KaxKJasd CTPOKA Ballleil MaTPHIILI HE TTOMe-
maercs (caydail cam 1o cebe JOBOJBHO PENKU), IMPUAETCS UX PABHOMEPHO
pa30uTh HA HECKOJBKO CTPOYEK.

2.8.3. OnepaTtop mocTtycjaoBud

B s3pike Cu kittoueBoe ¢iioBo while MCHOMB3YeTCs B IBYX POJISIX: B 3ar0-
JIOBKE 1IMKJIA C [IPEJyCJOBUEM U B SIUJIOre IHUKJIA ¢ nocrycioBueM (do-while).
B oboux ciydasx cpaldy mocie cjaoBa while ciemayer yCa0BHOE BBIPAKEHHE B
KPYTJIBIX CKOOKAX; KOHEYHO, B Caydae do-while Cie0M 3a 3TUM BBIPAXKEHU-
eM MJIET TOYKa C 3alATON, HO JIJIA Caydad IMKJIA C IIyCThIM TeJIOM TaKasd Ke
TOYKA C 3alATOil MOXKeT ObITh U B caydae obbraaoro while. MTtak, rimsas mHa
Konen, nukia do-while, MOXKHO (M OYEHb JIEIKO) IIEPEYTATh €ro ¢ UKJIOM
while, umeromum mycroe TeJo.

Perierrme 310# mpobieMbl JOBOJBHO OYEBHIHO [IJIsi CTHUJIST PACCTAHOBKY
durypubrx cKOOOK, TpU KOTOPOM OTKPBIBAMOIIAS CKOOKA HE CHOCUTCS HA, CJIe-
ayromtyio cTpoky. IIpexie Bcero orMerwm, 4TO MCIOJIb30BaHWMe duryp-
HBIX CKOOOK B IUKJIe do-while cTporo o6g3aTejbHO BHE BCAKOM 3a-
BHCHMOCTH OT KOJIMYecTBa ollepaTopoB B 3roM Teje’. IIpobiema co
CMBICTIOM while Temeph peraeTcs TeM, YTO CJIOBO while MOMPOCTY OCTAET-
cs Ha TOH K€ CTPOKEe, 4YTO W IPEINeCTBYIONas eMy 3aKPbIBAIOIIAs CKOOKA,
IIPAMEPHO TAaK, KaK MBI JJId 3TOTO K€ CTUJIA IOCTYIAJIN CO CJIOBOM else:

9HeK0T0pble OIPOTPAMMHUCTEL JaXKe NPeOBIBAIOT B YBEDEHHOCTH, UTO 3TO TpeboBaHme
a3pika CHj; HAa caMOM jleJie 9TO He Tak, TejioM do-while moxkeT OBITH J1t060I ommepaTop, He
TOJIBKO COCTABHOM; HO T3 BO3MOXXHOCTH CH HUKOT/I3 HE UCIIOJIb3YEeTCS.
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do {

get_event (&event) ;

res = handle_event (&event) ;
} while (res '= EV_QUIT_NOW);

Takoe ke pemeHue Mbl MOXKEM IPUMEHHUTb U JJisd CTHJISL, IPU KOTOPOM OT-
KPBIBAIOIIast (pUrypHasi CKOOKa CHOCUTCS Ha CIEAYIONLYI0 CTPOKY, HO HE CIBU-
raeTcs:

do
{

get_event (&event) ;

res = handle_event (&event) ;
} while (res '= EV_QUIT_NQOW);

Koneuno, Takoe pernenue He CIUIIKOM U3SIIHO, TIOCKOJbKY BBIHYKIAET HAC
BBOJWUTH MCKJIIOUEHHE U3 ODIIEro MpaBujia, OJHAKO TaK BCE Ke JIydIle, deM
MyTaTh KOHEI UKJIA C HAYAI0OM HOBOTrO mukmaa. Ho BOT 4ro menarth mpwm uc-
[OJIL30BAHUE CTHJISA, TJe CKOOKH HE TOJBKO CHOCSTCS, HO U CIBUTAIOTCS, OKa-
spiBaercs HenouaTHo. Pudapn Crosuivan B GNU Coding Style Guide npen-
saraet ogpopmasaTs do-while Tax:

do
{
get_event (&event) ;
res = handle_event (&event) ;

}
while (res !'= EV_QUIT_NOW);

IIpu Bcém yBakenwu k CrosMany, 3Ta ujaes Kpaiine HeyaadHa. Ecau nukmia
3aHUMAET XOTs Obl JIECSATOK CTPOK, IIPH B3IVIAAE Ha CJIOBO while MBI coBep-
[IIEHHO OJTHO3HAYHO HE 3aMETUM COOTBETCTBYIOIIEE eMy do, YeMy CIOCOOCTBY-
€T B HEMAJIOH CTemneHn TO 0OCTOATETHCTBO, YTO IIUKJIBI C TPEIYCTOBHEM BCTPE-
JafoTCA TOPAa3f0 dalle, HeXKeJau MUKJLL ¢ mocryciaosueM. Ilocie sToro met
npuMeM while 3a 3arojIOBOK IUKJIA, JIAJbIIEe, BO3MOXKHO, HE 3aMETUM TOYKY
C 3amATol, a BO3MOXKHO, HA000POT, 3aMETHUM, PEIINM, YTO ITO OmudKa, «CIIO-
TKHEMCsI», II0CJIE Yero, npocMarpusas pparmesT yxe 60jiee BHUMATEbHBIM
B3IVIAIOM, HaiEM, HAKOHEI], TTPeCJIOByTOe do, MPU 3TOM TOTPATUB HE MEHb-
Ie CeKyH/bI Ha PA3MBbIIJIEHUd B HENPABUILHOM HAIIPABJIEHUU U €II€ Mapy
CEeKYHJI Ha TO, YTOOBI BEPHYTHCSA K TEM MBICISAM, U3 KOTOPBIX HAC BBHIOWJI IPO-
KIATHIN while. MoXKHO ompeeléHHO cKa3aTh, YTO Takue while’ sl 00XomsaTces
YUTATENIO IPOrPaMMBbl CIHIIKOM s10poro. 1losromy, ckosib 661 IPOTUBHO cue
HU BBITJISIIEI0, MBI BO3BMEM HA Ce0si CMEJIOCTh PEKOMEHIOBATH YTO-TO BPOJIE
CJIeAYIOIIErO:
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do
{
get_event (&event) ;
res = handle_event (&event) ;
} while (res !'= EV_QUIT_NOW);

Ormernm, 9T0 OFHOI TOM CIOKHOCTH MOYKET OBITh BIIOJIHE TOCTATOYHO, YTO-
6bI OTKA3aThCs OT TAKOTO CTHJISI PACCTAHOBKH OLIEPATOPHBIX CKODOK, IO Kpaii-
Heil Mepe, 11 a3bika Cn (nns Ilackans 9ToT aprymeHT He JeiicTByeT, Tam
TaKoii 1pobseMbl HET).

2.8.4. O monynax u cjoBe static

A3pik Cu MOYKHO HA3BATH MOIYIBHBIM TOJBKO C DOJIBINON HATIXKKOM; pas3-
gequth mporpammy Ha Cu HA OTHE/bHBIE €IWHUIBI TPAHC/IAINN, KOHEYHO,
MOXKHO, HO B CAMOM S3bIKE CPEJCTBA, MO/IEPKKU MOILYIbHOCTH MTPAKTUIECKH
orcyrcTByioT. [IprMensieMast TexHUKa 3aroJI0BOYHBIX (DAMIOB € 3AMUTON OT
[MOBTOPHOI'O BKJIIOYEHHS HE SBJISETCH 9acThio sizbika CH, 3T0 CKOpee OnuH
13 yJAa4HbIX XakoB. Paziesienne 1o MoaysisaMm emé He O3HAYaeT JIOKAJIM3a-
MY UMEH; TI0 YMOTYAHUIO BCE HEJIOKAIbHBIE NMEHA B MOIYJISX JOCTYIHBI U3
JPYTUX MOJYyJeii: Jake €CJIU He BKJIIOYUTH, HAPUMED, HEKYIO TI00AIhHYIO
MEPEMEHHYTIO B 3ar0JIOBOYHHK, HA YPOBHE PEIAKTOPA CBsi3eil OHA BCE PABHO
OyzZer BUIHA, U [Ie-TO B IPYTOM MECTE BIIOJIHE MOXKET OKA3aThCs JUPEKTUBA
extern. C dpyHKImsAMU cuTyalus emg XyzxKe: BUjisd BbI30B (QPYHKIMKA C HE3HA-
KOMBIM WMEHEM, KOMIWJIATODP BBIIAET JIWINL MPEIYIPEKIEHNE, MTPOIOIKAST
KOMTIHUJIAIWIO. DTO 03HAYAET, UYTO, HE BHIHECS 3ar0JIOBOK (DYHKIMM B 3ar0JI0-
BOYHBIN (DaiiyI, MBI HA CAMOM JIeJi€é HUYETrO HE JOOUJIUCH.

Kak o0brumo, ecim cymecTByeT TPYAHOCTb, TO HAXOIUTCSI M CIIOCOD eé
ycrpanenusi. [IporpaMMucTbl OOBIMHO CJIEAYIOT OILPEIEIEHHON TPAIUIUU B
OTHOITIEHNN WIEHTH(PUKATOPOB, OMUCAHHBIX B TIODAJIHHON 00JIaCTH BUINMO-
cru (byHKIMA U rI00ATbHBIX EPEMEHHBIX ):

e [Jis KaXXJ0ro MOJYJisd, KpOMe MOJyJisd, cojaepXKaiiero (pyHK-
UIo main, cjeayer MpeaycMOTPeTbh OJHOUMEHHBIA 3aroJiIoBOY-
HbI daii, npuuémM 3ToT (Paityi B 06I3aTeIHHOM TOPAAKEe ITO/I-
KJII0YaeTcsd K MOYJIIO;

e NI KaXKJoi (pYyHKIMM, a paBHO OJd KaxKJI0il HeJOKaJIbHOI
IIepeMeHHOi, eCTh JIUIIb JIB€ BO3MOXKHOCTH: JIMOO €€ 3aroJjio-
BOK (JIyIsl mepeMeHHBIX — 0ObsiBJIeHNE CO CJIOBOM extern) HoJ-
KeH ObITh BBIHECEH B 3aroJIOBOYHBIN (baiiy, iubo onmucanme ta-
KOl mepeMeHHOM Miin (PYyHKIUA JOJI2KHO HAYMHATHCH CO CJIOBA
static.
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E,ELI/IHCTBGHHBIM HUCKJIIOYEHUEM M3 3TOTr'0 IIpAaBHJIA ABJIAETCA (byHKI_H/IH main;
3aroioBOYHOrO aiiia st €€ MOIy/ad OOBIYHO HET, a OObIBIATH €€ Kak
static Heb34.

2.8.5. XapakTepunie ommmbKu B opopmiieHnu pyHKIUN

JlocTaTo9HO 9acTO MOXKHO BHJIETH IIPOrPAMMbI, B KOTOPBIX OIUCAHUA JIO-
KAJIbHBIX TEPEMEHHBIX B (DYHKIUAX, & TaKyKe 3aKJIOUUTETHHBIN OmepaTop
return nMo4yemMy-ToO He CABUHYTHI Ha pa3Mep OTCTYyIIa, & HAMMCAHBI C KpalHeit
JIEBOH MO3UIINYU KpPaHa, MIPUMEPHO TaK:

int main()
{
int i;
const char *hello = "Hello";
const char *goodbye = "Good Bye";
for (i = 0; i < 10; i++) {
printf("%s\n", hello);
}
for (i = 0; i < 10; i++) {
printf ("%s\n", goodbye);
}
return 0;

}

Takoit cruiib, pazymeercs, negonycrum. [Ipexe Bcero, oneparop return —
9TO OOBIYHBIN OMEPATOP, BCTPEUATHCS OH MOXKET HE TOJIHKO B CAMOM KOHIIE
dbyHKIMU, HO ¥ B €€ cepeiuHe, OyIydW IPU ITOM BJIOYKEHHBIM B IUKJIbI W
BETBJIEHUsI; HET COBEPIIEHHO HUKAKUX OCHOBAHUI CYUTATH, YTO CIyUail BO3-
BpaTa 3HAYEHWs] B MOCJEIHEH CTPOYKe (DYHKIHUU Y9eM-TO TPUHIAITHATBHBIM
OTJINYAETCA OT JIPYTUX CUTYaIlwil, KOrja return BCTPEeYaeTcs B KOJIE.

Yro Kacaercst TepeMeHHbIX, TO, KOHEYHO, UX OTMHMCAHUS 0Nepamopamy He
apasiorca'’, Ho mpu TakoM cTuiIe GOPMATHPOBAHHA (PUIypHAA CKOOKA, OT-
KPbIBAIOIIasi (DYHKIWIO, HAYMHAET CJAUBATHCHA C OKPYKAIOIIUM KOJIOM; COBED-
[IIEHHO HEsICHO, KAKOTO MPEMMYIIECTBA XOTAT JOOUTHCS CTOPOHHUKH TAKOTO
cTpaHnHOro (POPMATHPOBAHUS.

2.9. Ocobennoctu Cu-+-+

2.9.1. Coryramrenung 06 mMeHnax

IlepBonavansuo B Cu++ geficTBOBAIM Te Ke COrJIAIeHUus 00 MMEHAX,
KOTOPBIE [IPUBBIYHBL POrpaMMucTaM Ha ductoM Cu: MAaKPOChl MMEHOBAJIUCH

10Peyp, paéT 0 uncrom Cu; B s13biKe CH-++ OMHCAHKE IEPEMEHHOMN SBIISIETCS OIIEPATOPOM.
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OobIuME OyKBaMU, BCE OCTAIBHOE — MaJIeHbKUMU. CJIeIbl 3TOrO BpEMEHU
BCE eIé COXPAHUINCHh B MMEHOBAHUY TUIIOB W MPOYUX CYITHOCTEN CTaHIAPT-
HOIT OMOTMOTEKHN: BCE CTAHIAPTHBIE KJIACCHI, MAOJIOHBI U T. II. TOMMEHOBAHBI
¢ ucnosjb3oBanueM OykB HuKHEro peructpa. Co BpeMeHem, 0JHAKO, TPaJiu-
MW HECKOJIbKO M3MEHUJINCh. 1€ CYIIHOCTH, KOTOPhIE HE 3aTPArUBAIOT OTJIN-
quit Cu++ or uyncroro Cu — OOBIYHBIE TIEpEeMeHHbIE, (DYHKIUH, KOTOPHIE
He SBJIAIOTCA WJIEHAMH KJIACCOB M T.T. — TIO-TIPEXKHEMY Ha3bIBAIOT, KaK U B
qucrom Cu, uaeHTUUKATOPAME, COCTOAIIUMU U3 MAJIEHbKUX OYKB U MOJ-
96PKUBAHUN, B HEKOTOPBIX CIydasX A00aBIA0T HUMPHI, HY a MaKPOCHI —
POBHO 110 TeM ke npuduHaM, 910 1 B Cu — HA3BIBAIOT HOJHOCTHIO OOJIbIIIH-
Mu OyKBaMu, 9TOOBI WX OBLIO XOPOIIO BUIHO. Hamo cka3arh, 9TO MAKPOCHI B
Cu+-+ cuIpbHO HE B MOYETE; €IMHCTBEHHOE WX HCIIOJIH30BAHNE, OT KOTOPOTO
HEBO3MOYXKHO OTONUTH — 9TO 3AIUTA OT MOBTOPHOTO BKJIOYEHHUs 3ar0J0BOY-
HbIX (DaNIoB, 1 BOOOIE yCIOBHAS KOMITUJISIUS B MIAPOKOM CMBICJIE, BO BCEX
K€ OCTAJIbHDBIX CJydasX MOXKHO (M Hy2KHO!) MCIO0JIb30BaTh 1ABJIOHbI, KOH-
cTaHThI, inline-pyHKIMKM W MPOYNE BO3MOYKHOCTH, HE 3aBSI3aHHLIE HA MAaK-
pomporteccop. Jlaxke st 0003HAUEHNST HYJIEBOTO YKA3ATENS PEKOMEHIYeTCS
HCIIO/IK30BaTh apudmerndecknii 0, a He Mmakpoc NULL, kak B ancrom Cu.

Yro ke KacaeTcst UMEH, CBI3aHHBIX ¢ HOBOBBedeHusmu Cu-++ — wiac-
camMu u ux mMerogamu ((DYHKUMAMU-UIEHAMH), TO [Jls HUX 4Yalle BCEro MC-
[OJIB3YIOT «CMEIIAHHBIA PErucTp», TO €CTb B MMEHU COYETaIOTCd TEeM WU
WHBIM CITOCOOOM OYKBBI BEPXHErO W HUXKHErO peructpa. Tax, B U3BECTHOM
kuure I'pagn Byda B mMeHax KJ1acCoB KaxK/10€ CJIOBO HAMUHAETCS C OOJIBIION
OyKBBI, & JAJIbIlE WAYT MajeHbKue, HanpuMmep MyGoodClass, StrangeThing,
Complex U T. II., TOIIa KaK JJ19 AMEHOBAHUA METOIOB ((byHKuHI‘;I—qJIeHOB) nc-
[IOJIb3yeTCsd 4yTh 0OJiee CIIOKHAS HOTAIUs: MMs METO/IA JIOJIKHO COCTOATD
He MeHee YeM U3 JIBYX CJIOB, TPUYEM TIEPBOE CJIOBO THIIYT TOJHOCTBIO Ma-
JIEHbKUMU OYKBaMU, 8 BCE OCTAJIbHBIE — KaXK/I0€ C OOJIBITION OYKBBI, TPUMED-
HO Tak: closeFile, isReady, doSomethingUseful, gameScore, getXCoord,
setColor... [Tousa KyiaccoB u CrpykTyp (WiEHbI-JIAHHBIE) HO-IPEKHEMY Ha-
3bIBAIOT MaJIeHbKUMU OyKBaMU C UCIOJIH30BAHUEM IIOAYEPKUBAHUS [JIsI PA3-
JIeJIeHUs CJIOB, TOrJA KaK B MMEHAX KJACCOB M METO/IOB MOTYEPKUBAHUE HE
WCTIOIL3YETCsT BOODIIIE.

EcrectBenno, Takoil cTHIbL — He €UHCTBEHHBIN BO3MOYXKHBIN, K TOMY K€
MOXKHO CXOJy HA3BaTh OIPEIEIEHHbIE HEIOCTATKHU, CBA3aHHbIE C HUM: KOH-
CTPYKTODPBI U AECTPYKTOPDI KJIACCA TOXKE SBJIAIOTCH METOIaAMHU, HO HA3bIBATH-
csi OHM ODSI3aHBI TAK K€, KAK U KJIACC, B Pe3yJIbTaTe II0JIy4aeTcsd, 4YTO He BCe
METOIBI HA3BIBAIOTCS eInHOOOpa3Ho. Kpome Toro, He Bcerma yao0HO HIKHEe
OrpaHWYeHne Ha KOJUYECTBO C/IOB B MMEHW: YaCTO BO3HUKAET XKeJTaHWe Ha-
3BaTh METOI 00HUM CAO80M, HO CIEIATH ITOTO HEJb3sl, MOCKOIbKY XOTs ObI
O/lHA 3aryiaBHas OyKBAa B MMEHH JIOJKHA IPHUCYTCTBOBATH. llosTomy wacrto
MOKHO BCTPeTuTh nporpammbl Ha Cu++-, I/ie COryIalieHue «KaxKiaoe CJI0BO €
0OJIBINOM OYKBBI» MCIOIB3YETCS KAK JJIsi KJIACCOB, TaK U JJIs METOIOB.
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2.9.2. Knacc uau cTpyKrypa?

Kaxk usBecrno, dopmanbpro knaccsl B Cu+-+ OTIMYAIOTCS TOJTBKO MOJE-
JIBIO 3AILMUTHI 110 YMOJTYAHUIO: CTPYKTYDPbI UCXOHO OTKPBITHI, TOIVIA KaK KJjlac-
ChI UCXOIHO 3aKPBHITHI. B OCTAIBHOM KJIACCHI M CTPYKTYPHI AOCOTIOTHO DaB-
HONIPABHBL: W TE, W JAPyTUE MOTYT UMETh (DYHKIUU-UIeHbI (B TOM YHUC/IE U
BUDPTYaJIbHBIE), & MOI'YT UX HE MMETh, U T€, U JIPYI'He MOTYT y4acTBOBATH B
HacJ/IeJOBAaHNU KaK B Ka4ecTBe IIPEeJKOB, TAK U B KadyeCTBe IOTOMKOB, U UX J1a-
JKe MOKHO HACJIeI0BATh APYT OT Apyra (Kjacc OT CrPyKTYPbl U CTPYKTYPY OT
kiacca). Tem ne Menee, HPOrPaAMMUCTbBL OOBIYHO CJIEAYIOT OLIPENEJEHHOI Tpa-
IWNWAW: I CO3IaHUS «OOBEKTOB» B CMBICTIE OOHLEKTHO-OPUEHTUPOBAHHOTO
MIPOrPaMMHUPOBAHUSA UCIOJIB3YIOTCA KJIACCHI, TOTA KaK JIjId CO3/IaHUSA CTPYK-
TYP JAHHBIX, HAXOIAIINXCA IO/, YIIPABIEHHEM Yero-TO 10 OTHOUIEHUIO K HUM
BHEIITHETO, UCIOJIB3YIOT CTPYKTYPhl. Hanpumep, npu mMoCTPOEHUH CITHCKA WJIH
JiepeBa cjejlyeT UCI0JIb30BaTh CTPYKTYPbl B Ka4eCTBE 3JIEMEHTOB 3TOI'0 CIIUC-
Ka WJIH JIepeBa, a BECh CIHMCOK UJIM JepeBo (KaK eQUHOe IeJI0e) MOKHO «06ep-
HYTb» B OOBEKT, OMUCAHHBINA C MTOMOIIBIO KJIACCA.

Cka3aHHOe He O3HAYAET, YTO B CTPYKTYPAX HEJIb3s OMUCHIBATH METOJbL;
HAIPOTHB, PU PAOOTE C JUHAMUYIECKAMHU JAHHBIMUA MOYKET OKA3aThCA OY€Hb
y/100HO CHAOIUTH CTPYKTYPY KOHCTPYKTOPOM M JAECTPYKTOPOM, & B HEKOTO-
PbIX CJIy4asiX — U JIPYTUMU METOIAMMU.

OtmeruM, 9TO JJIs UMEHOBAHUS CTPYKTYP YAIE BCErO TPUMEHSIOT W IEH-
TUUKATOPDI, TPaAUIHOHHbIE i gucToro Cu (Bce cioBa MajeHbKUMU OyK-
BaMu, Yepe3 NOAYEPKUBAHUA).

2.9.3. ®opMmaTupoBaHUE 3aroJIOBKOB KJIACCOB

TToka peubp ugér o crpykrypax B cMmbicie s3bika Cu, ux odopmienue
OKa3bIBAETCH JIOBOJIbHO IIPOCTO W HUYEM HE OTJIMYAETCH OT OOCYKIABIIErOCs
Boime s ancroro Cu (cu. § 2.8.2). Ho BoT Korma 1e/10 JOXOIUT 10 KJIACCOB
(uu 70 CTPYKTYpP, UMEIOIIUX 3aKPBITYI0 YaCTh, €CJIM Y BAC TAKUE MPEIy-
CMOTPEHDI ), MbI CTAJIKUBAEMCS C TONOJIHUTEILHOMN CJI0XKHOCTBIO U3-33, JUPEK-
TuB public:, private: u protected:. Bapuantos ¢ aumu poBHO aBa: 16O
CABHUTATh MX HA JOMOJHATEILHBINA pa3Mep OTcTyma, b0 He caBUrarb. Boob-
1e roBops, 0ba cieayiomux GpparMeHTa BIIOJIHEe KOPPEKTHBI U JI0IyCTUMbI:

class MyInteger { class MyInteger {
int x; int x;
public: public:
MyInteger(int ax = 0); MyInteger(int ax = 0);
operator int() const; operator int() const;
3 };

Tem ne menee, epBbIil BAPUAHT OOBIYHO BCTPEYAETCs TOJHKO B IPOrPaM-
Max HAYMHAIONIUX, & IPOrPAMMHUCTHI 0OJIEE OIBITHBLIE HCIIOJb3YIOT BTOPOIA
BApUWAHT, HE TTPEIMOIATAIONINI JOTOJHUTETLHOTO ¢/iBuTa. B KadecTse oaHO#M
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u3 mpobJIEM TIEPBOT0 BAPUAHTA, MOXKHO HA3BATH TO, YTO OMUCAHUS, UIAYIIHE B
HadaJje 3aroji0BKa KJIacca, T.€. Cpa3y IMOC/e OTKPBIBAIONIEH (DUTYypHOI CKOO-
KU, OKa3bIBAIOTCS CABUHYTHI Ha d6a pa3mepa orcryna. HaduHaiomme nHONIA
[BITAIOTCH OOPOTHCH C ITUM IPUMEPHO TAK:

class MyInteger {
int x;
public:
MyInteger(int ax = 0);
operator int() const;

}

HO BOT 3TO YK€ COBCEM HHKYJda HE I'OAUTCA, IOTOMY YTO OIIUMCAHHA IJI€HOB
KJIacca, KOTOPbIe MMEIOT, OUEBHIHO, 00UHAKO06VL PAHI BJIOKEHHOCTU (BElb
OHU BJIOXKEHBI B KJIacC, U 00Jee Hi BO qTo), OKAa3bIBAIOTCA CABUHYTBHL HA Pas3-
HoLll pa3Mep CIBUTA.

2.9.4. PopMmaTUpOBaHNE 3aTOJIOBKA KOHCTPYKTOpPAa

3aroJ0BOK KOHCTPYKTOPA OTJIHYAETCS OT 3ar0JIOBKA OOBIYHON (DYHKIINU
HaJIMYUeM CIMCKA WHUIAAJIN3ATOPOB; €C/IA CIIUCKA NHUIMAIN3aTOPOB HET, TO
HUKAKHUX OCOOEHHOCTEN KOHCTPYKTOD 110 CPABHEHUIO C APYyIuMHU (DYHKIMAME
He nMmeeT. Ho BOT ecim 3TOT CMHUCOK €CTh, BO3HUKAET, BO-TIEPBBIX, BOIPOC,
KyJla €ro IMOMECTHUTh, ¥, BO-BTODPBIX, YTO JleJaTh, €CJIU OH He Bje3 Ha OJHY
CTPOKY.

IIpex e Bcero ormeTum, 910 OOBIYHO CIMCOK WHUIMAIN3ATOPOB CHOCSIT HA
OTJEJIbHYIO CTPOKY (KpOME CJlydast, KOI/la KOHCTPYKTOD OLMCHIBAETCs HEIo-
CPEJICTBEHHO B 3arojIOBKE KJIacca, HO 06 3ToM no3ke). Kak mokasbiBaer mpak-
TUKA, 3CTETUYHEEe CMOTPUTCA BAPUAHT CO CJIBUTOM 3TOH CTPOKHW HA pa3Mep
OTCTyIIa, HAIpUMeD:

MyGoodClass: :MyGoodClass (int x, const char #*s)
MyBaseClass(s), int_field(x)
{
// here the body comes
}

Ho moxkHO, B npuHIune, HAIUCATH W BOT TaK:

MyGoodClass: :MyGoodClass (int x, const char *s)
MyBaseClass(s), int_field(x)
{
// here the body comes
}

Wuorma BcTpedaeTcst M BOT Takoe (pOpMaTUpPOBAHME:
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MyGoodClass: :MyGoodClass(int x, const char *s)
MyBaseClass(s),
int_field(x)

{

Haao OTMETHUTDH, YTO C Pa3MEIeHNuEeM JBOECTOYNA BO3ZHUKAIOT Hanbosiee HEOI-
HO3HAYHbIC BapHUAITUN. Mozxkmo BCTPETUTDH U BOT TaKOe€:

MyGoodClass: :MyGoodClass(int x, const char *s)
: MyBaseClass(s),
int_field(x)

{

1 BOT TaKoOe:

MyGoodClass: :MyGoodClass(int x, const char *s)

MyBaseClass(s),
int_field(x)
{

U BOT TaKoOe:

MyGoodClass: :MyGoodClass (int x, const char *s)

MyBaseClass(s),
int_field(x)
{

Cpasy xorenoch Obl IPeocTePedb YUTATENS OT OJHOIO BAPUAHTA, KOTOPBIH,
XOTs ¥ Jo1ycTuM (KPOME Cilyydas UCLOJIb30BaHus Taby/isauuu Jjisi OTCTYLOB),
HO BCE€ JKe He CJIMIIKOM TPaBWJIeH, TOTOMY YTO OodepeHas CTPOKA OKa3bIBa-
eTcs C/IBUHYTa HA HEMOHATHO KAaKOH ypPOBEHb OTCTyIA:

MyGoodClass: :MyGoodClass(int x, const char *s)
: MyBaseClass(s),
int_field(x)
{

JIOBOTbHO yIAQYHBIM OKA3bIBAETCS PEIIEHNEe, CTPAHHOBATO BBITVIAIAINEE Ha
MEePBBII B3IVIA/, KOIJA 3al4ATYyI0 3alUCHIBAIOT HE NOCAe WHUIUAIN3ATOPA, a
neped caedyouuM, 9TO TO3BOJLET IIPEACTABUTH JBOETOYNE U 3allAThle KaK
CBOEr0 POJIa «CHMBOJI HAYMAJIA HHAIIAAIN3ATOPAY W PACCTABUTD UX B CTOJIOWK:

MyGoodClass: :MyGoodClass (int x, const char *s)
: MyBaseClass(s)
, int_field(x)
, another_field(s)
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OTaenbHOTO PACCMOTPEHUS 3aCIYKUBAET CIIyUail, KOTJA PeleHo WHUIIN-
aJIM3aTOPhI 3AMUCHIBATH B CTPOYKY, HO MPU ITOM CITHMCOK HHUIIAATIHN3ATOPOB
HE yMEIaeTcs Ha OmHOU cTpoke. [l 3TOro ciydas MOXKHO TOPEKOMEH]I0-
BaTh PA30pBATh Ty CTPOKY, MO0 HEOOXOIUMOCTH B HECKOJIBKUX MECTAX; BbI-
OparTh KOHKPETHBIE MECTA PA3PHIBA MOKHO JIN0OO M3 COODPAKEHUIH PABHOMED-
HOCTH, JTUOO UCXO/S U3 HEKOil «IPYIITUPOBOYHOI» JIOTUKY (HAIIPUMED, B MEp-
BOI CTPOKE 3aIMCaTh WHUIMAIN3ATOPHI 0A30BBIX KJIACCOB, & WHUIMAJIN3ATO-
Dbl [OJIEll CHECTH HA CJIEAYIONIYIO CPOKY ). Heo6XoauMo TOIBKO HOMHUTD, YTO
MHUIUATT3ATOPbI 0OsI3aHbI EPEUUCTATHCSI B TOM K€ TMOPsiIKe, B KOTOPOM B
KJIacce OObsIBJIEHBI COOTBETCTBYIOIIHUE 10Jis. PACIONOKUTD TAKUE CTPOKH, &
TaKKe 3HAK IBOETOYNS MOXKHO JIFOOBIM M3 CIIOCOOOB, TTOKA3AHHBIX BBIIIE I
«cToIbMKay mHUImAI3aTOpoB. Hampumep:

MyGoodClass: :MyGoodClass (int x, const char *s)
MyBaseClass(s), int_field(x), first(0), last(0),
sequence_counter (1), the_collection(0),
helper (new MyHelperClass (*¥this))

2.9.5. Tena dpynknuii B 3aroJioBKe KJjacca

Teno dyukiuu-4iena Kiaacca MOKHO BBIHECTH 3a HPEIesbl 3ar0JIOBKA
KJjlacca, HO MOKHO HAIlMCAaTb U B CAMOM 3aI'0JIOBKE; KOMIIUIATOP [OIBbITAETCA
(Ho He 00s3aH) oOpaboraTh Takue (PYHKIMNA KAK WHIANHOBDIE.

IIpex e Bcero OTMeTuM, 9ITO TOJb30BATHCA ITON BO3MOYKHOCTHIO CJIEIY-
€T OYeHb OCTOPOXKHO. Barkueilimmmasa posb ONMMCAaHWS KJIAcCa COCTOUT B TOM,
9TOOBI TIPH B3IJISIE€ HA HENO MOXKHO OBLITO MOHSATH, KaK CIeayer paboTaTrh C
00beKTaMy TAKOrO KJIacCa, TO eCTh KAKOB €ro HabOp METO/IOB M KaK UMU CJie-
JLyeT 110J1b30BaThCs. Jljisi 3T0oro xkenarespbHo (eciu He CKa3arb HeoO0XOAUMO),
9TOOBI OMUCAHNE KJIACCA OCTABAIOCH KOMIAKTHBIM, TAKUM, YTOOBI OXBATUTD
€ro MOXKHO OBLITO OTHUM B3IVISAOM. ZICHO, 9TO Haau4ne Te1 yHKINH-IJIeHOB
OTHIOJb HE CIIOCOOCTBYET JIAKOHMIHOCTH OMMCaHus Kiaacca. Kpome Toro, ecin
KJaCcC He gBJdAeTCd BHYTPEHHHUM /I OTJIeJIbHO B3ATOIO MOJYJd, TO €ro 3a-
FOJIOBOK HEOOXOJIMMO BBIHECTH B 3ar0JIOBOUHBIN (hailyi, KOTOPBIH ¢ HOMOIIHIO
IUPEeKTUBHI #include (To €eCTh TeKCTyaJIbHO) OyIeT BKJIIOYATHCS B JAPYyTHE
MO/Iy/IN; KaK CJIEJICTBHUE, OOBEKTHBIN KO BCeX (DYHKIUN-UIEHOB, TEIa KOTO-
PBIX MPUCYTCTBYIOT B 3ar0jIOBKE KJIACCA, OyIeT TPUCYTCTBOBATH B KaXKIOM
73 TAKWX MOJYyJei, 9TO JAJeKO He JIydIuM O0Pa30M CKA3bIBAETCH KaK Ha
pa3mepe wucnosHsieMoro ¢aiiia, Tak U Ha CKOPOCTH KOMIIMJISIIIUU [IPOEKTA.
Bcé 310 mozBosisier chopMynmmpoBaTh JOBOJBHO MPOCTOE MPABUJIO: B 3aro-
JOBKe KJjacca MOTYT IIPUCYTCTBOBaTh Tejia (PyHKIUH-9JI€HOB, BECH
KO/l KOTOPBbIX COCTOHUT U3 OJHOI CTPOKU, pexke — U3 JIBYX, B HC-
KJIIOYUTEJIbHBIX CJIyYasdX — U3 TPEX CTPOK; onucanns GHyHKIANH-ITIEHOB
66J1bIIIer0 00BEMA CJlelyeT BHIHOCUTD 33 IIPEesIbl ONMCAHUS KJIACCA.
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Ocraércs Bompoc, Kak 0pOPMUTH TEJIO (DYHKIMU-4JIeHA, €C/TH TAKOBOE BCE
JKe PEITeHO OCTABUTH B 3aT0JIOBKE KJIACCA, U 3/1eCh HEOOXOINMO 3aMETUTh, 9TO
JJAKOHUYIHOCTD OIIMCaHHA KJjlaCCa KaK IIEJIOIr0 — 3TO CaMOCTOdTeNnbHad Ielb,
paau TOCTUKEeHMsI KOTOPOH MMeeT CMBICJ MOKEPTBOBATH HEKOTOPBIM JIPYTH-
Mu TpuHmunamMu. Tak, ecan Temo PYHKIUU COCTOUT W3 OIHON CTPOKH, TO
9aCTO TAKOE TEJIO 3aMUCHIBAIOT Ha OIHON CTPOKE C €€ 3aroJIoBKOM (0COGEHHO
9aCTO TAKOE BCTPEYAETC [JIf TaK HA3bIBAEMBIX aKCECCOPOB):

class Picture {
// .

int color;

public:
/] ...
int GetColor() comnst { return color; }
void SetColor(int col) { color = col; }
//

}s

Bouiee Toro, eciiu GpyHKIMs-9I€H COCTOUT U3 H0OJIE€ YeM OJHOTO OIEPATOPa, HO
BCE 3TH OIEPATOPBI CHOCOOHBI YMECTUTLCA Ha, OJHON CTPOKE, IPOrPaMMUCThL
9ACTO WIYT W HA 3TO (XOTA B OOBIYHBIX YCJOBUSAX TAK IHCATH HU B KOEM
Cilydae He CJiejlyer):

class FileStream {
// ...
void SetFd(int f) { if (fd != -1) close(fd); fd = f; }
//

};

Eciu Teno HuKak He XKeraeT MOMEIATHCA B OJHY CTPOKY C 3arOJIOBKOM, €T0
MOKHO (1I€JIMKOM) CHECTHU HA CJIEAYIOLLYIO CTPOKY, IIO-IIPEXKHEMY 3aIIUCAB OJl-
HOW cTpoukoil. B 3TOM ciydae OTKPHIBAIONMIYIO (DUTYPHYIO CKOOKY OOBITHO
CIBUTAIOT Ha pa3Mep OTCTYyMa (XOTs 9TO, CTPOro TOBOPSi, HE 0053aTEIHHO):

class Table {
/...

const char *GetNameById(int id) const
{ return ProvideRecordById(id)->GetName(); }
//

}

Eciu Bcé-Taku BBI permmam, 9TO TEJO Barei GpyHKIUU OyIeT JIydine CMOT-
perbcsi, Oyaydn pacHMCAHHBIM HA HECKOJBKO CTPOK, TO OCTAETCH EIE BO3-
MOYKHOCTb COKOHOMHUTD OJHY CTPOKY, PA3MECTHUB OTKPBLIBAIOIIYIO (PUTYPHYIO
CKOOKY Ha OJHOI CTPOKE € 3arosioBKOM (GyHKimu (OTMETHM, YTO 3TO TOXKE
crenuuKa CUTyaluu Teaa (PYHKIUA B 3ar0/IOBKE KJIACCa; B MHBIX CIIydasX
TaK He JeJaoT):
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class FileStream {

// ...
void SetFd(int f) {
if (fd !'= -1)
close(fd);
fd = £;
}
//

};

Yero ToyHO HE cirenyer aeaTb, TaK 3TO IPHUHOCUTDL JIAKOHUYIHOCTDL 3aro-
JIOBKa KJjIaCCa B 2KE€PTBY HEIIOHATHBIM CTHJIUCTUYECKHUM KaHOHAM. B uacrno-
CTH, €CJIN BBI HE HAIIIJIN HUYETO JIY4YIero, HeKeJjIin HallnCcaTh BOT TaK:

class FileStream {

// ...
void SetFd(int f)
{
if (fd !'= -1)
close(fd) ;
fd = £,
}
// ...

};

TO OGyJeT ropa3io mpaBuiabHee BCE-TaKu yOpaTh Telo (DYyHKIINKA U3 3aroJI0BKa
kiacca. OTMeruM, 9TO BbI IIPU 9TOM BCE €I1é MOyKeTe OObsICHUTH KOMITUJIs-

TOPY, 9TO (PYHKIUIO 2KETATETHHO CAEIATh WHIAHHOBOI:

class FileStream {

// ...

void SetFd(int f);

/...
}s
inline void FileStream::SetFd(int f)
{

if (£d4 !'= -1)

close(fd);

fd = £;

}
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I'maBa 3

O HEKOTOPbIX A3BIKAX «C
OCOOEHHOCTSIMU »

3.1. 43Ik accembiiepa

fI3bIku TpOrpaMMUpOBaHUS, B KOTOPBIX CTPOKA HCXOIHOTO KOJA IIPEJi-
cTaBiseT cOOON OCHOBHYIO CHHTAKCHUYECKYIO €/IMHUILY, B HAIle BPeMs BCTDe-
4aIOTCs PEJKO; OOJIBIIMHCTBO A3bIKOB PACCMATPUBAET KOHEI CTPOKHU KAK OJMH
u3 MPOOETbHBIX CHUMBOJIOB, HUYEM MPUHIIMMAAIBHBIM HEe OTJIMYAIONIUICST OT
npobesia u Tadyasun. OOBIIHO UMEIOT TTOCTPOYHBIH CHHTAKCUC S3BIKHA ACCEM-
OJ/iepa; 9TO KACAETCsl sI3bIKOB BHICOKOT'O YPOBHS, TO U3 UCIOJIb3YEMBIX HBIHE
MOKHO Ha3BaTh pa3se 410 Poprpan. Unrepecuo, uro umentno Poprpan (Tou-
Hee, ero PAHHHUEe BEPCUM) 3aJI0XKUJI OIPEAEIEHHYI0 TPAAUIUI0 0QOPMIICHUS
KOJIa, KOTOPasi Cefiuac MCIOIb3yeTcs IS s3bIKa acceMOJIepa; 94TO KaCaeTCs
camoro ®@oprpana, TO JJd HETO B TOCJEIHUE TOJbI TOMYJIIPEH TaK HA3bI-
BAEMBbIi CBOOOMHBIN CHHTAKCHC, TIO3BOJIAIONIMI UCIOIL30BATH TPASUITHOHHLIE
CTPYKTYPHBIE OTCTYIIbI; BCTPEYAIOTCS, BIPOYEM, U TAKUE TTPOrPAMMHUCTHI, KO-
TOPBIE MPEIIOYUTAOT ucarh HA Poprpane «IO-CTAPUHKES.

Tpamuuus «DUKCHPOBAHHOIO CHHTAKCHCA» BOCXOJAUT K TEM BPEMEHAM,
korga mporpamma Ha PopTpane mpencraBisia coboit Koomy mepdOoKapT.
Pannrwe Bepcuun @oprpana TpeboBamm, 9TOOBI METKa, KOTOpas B @opTpane
MIPECTABISAET CODOI TeI0e YUCI0, 3aMUChIBAIACH B CTOI0MAX ¢ 1-ro mo 5-if,
npuYéM 9acTO METKY KOpOode IATH Hudp CABUTAJIN BIPABO, OCTABJIsS II€P-
BbI€ [O3UIMK IIyCTHhIMUA. B 1epBoil no3unuu MOXKHO ObLIO TAKXKE [OMECTHUTD
cuMBOJI C, 0003HAYAIONMINIT KOMMEHTAPWI; TI037Ke KOMMEHTAPUH CTAI0 MOYKHO
obo3unadarh cumBosamu * miau !. TekcT omeparopa J0KeH ObLT HAYUHATH-
Ccs CTPOro ¢ 7-if MO3WIMH, & mepes HuM B 6-fi mo3urnuu HEeoOXOIuMO ObLIO
[MOMECTUTDH MPOOEsT; HeITPOOEIbHBII CUMBOJI B 6-#f TO3UIIMK O3HAYAJ, YTO ITA
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crpoka, (Tounee, nepdoKapTa) SBJISETCA MTPOJOIKEHUEM MPEIABLAYIIE, Tpu
9TOM IYCTHIMU JOJI2KHBI OBLIA OCTATHCS MEPBBIE TMATH TO3UIIHIA.

CoBpeMeHHBI TeKCT Ha s3bIKe acceMOyepa OObIYHO HECKOJIBKO HAOMU-
HaeT nmporpaMMbl Ha panuux Bepcusx Poprpana. O6mmit npuHun ogopm-
JIEHWST KOJIa Ha sA3bIKe accembiiepa oBobHO npoct. Cremyer MbICJIEHHO pas3-
JIeJIUTH TOPU30HTAIHHOE TTPOCTPAHCTBO IKPAHA Ha, JBE YACTU: 00JIACTh METOK
u obacTb KoMan 1, (oneparopos). YacTo BbIIEIAIOT TaK¥XKe 00J1aCTh KOMMEH-
tapues. Kog numiercss «B CTONMONKY MPUMEPHO TaK:

xor ebx, ebx ; zero ebx
Xor ecx, ecx ; Zero ecx
lp: mov bl, [esitecx] ; another byte from the string
cmp bl, 0 ; is the string over?
je lpquit ; end the loop if so
push ebx H
inc ecx ; next index
jmp lp ; repeat the loop
lpquit: jecxz domne ; finish if the string is empty
mov edi, esi ; point to the buffer’s begin
1p2: pop ebx ; get a char
mov [edi], bl ; store the char
inc edi ; next address
loop 1lp2 ; repeat ecx times

done:

Ecnn meTka He moMeraeTcs B OTBEIEHHOE JIJIsI METOK MPOCTPAHCTBO, €€ pac-
IIoJaaralT Ha OT,D;eJIbHOfI CTPOKe:

fill_memory:

jecxz fm_q
fm_lp: mov [edi], al

inc edi

loop fm_1p
fm_q: ret

O06branO Tpu paboTe HA SA3bIKE AcCeMOJIEpPA IO METKHU BBIIESIOT CTOJI-
Oerr, UPUHOI B OHY TAOYJIAIUIO W, €CTECTBEHHO, MIMEHHO CUMBOJI Ta0yISAINH
(a me mupobesbl!) craBar mepes KaXkIol KOMaHIOW (B TOM YHCIIe U IIOCTe
merok). Hekoropbie nporpaMMUCTbl HPEAIIOYUTAIOT OTAATH 110, METKU JBE
TaOyJANNN; ITO TIO3BOJISIET MCTIOIL30BATH OOJlee JANWHHBIE METKH 0€3 BhIze-
JIEHUsI JIJIST HUX OTJEIBHBIX CTPOK:

fill_memory: jecxz fm_q
fm_l1p: mov [edi], al
inc edi
loop fm_lp
fm_q: ret
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JIOBOJIBHO 9aCTO MOYKHO BCTPETUTH CTUJIb O(DOPMIIEHUS, TPEIT0Iarao-
Uil OTIAEIBHYIO KOJIOHKY i 0003HAYEHUsT KOMAHIbI. BBIVISINT 3TO mpu-
MEPHO TaK:

fill_memory: jecxz  fm_q
fm_1p: mov [edi], al
inc edi
loop fm_lp
fm_q: ret

K coxkanenuto, 3T0T CTUIIb «JIOMAETCSA» TPHU UCTOTL30BAHIY, HATPUMED, MaK-
POCOB € MMEHAMU JJIMHHEE CEMU CHMBOJIOB, MOCKOJIBKY MMsi TAKOI'O MaKpOCa
[IPY MAKPOBBI30BE CJIEAYET 3allMCaTh, YTO BIOJHE €CTECTBEHHO, B KOJIOHKY
KOMAaHbI, HO TPOCTPAHCTBA B 9TOIN KOJIOHKE He XBATAeT. Bripodyem, /st MaK-
POCOB MOKHO C/IeJIaTh UCKI/IIOYEHHE U3 MPABUJL.

Kak MOXHO 3aMeTUTh, HUKAKHE CTPYKTYPHBIE OTCTYTIBI 3/I6Ch HE HCIOJIb-
3YIOTCs, 9TO MOYKHO JIOBOJIBHO JIErKO OObSICHUTD: MPOTPAMMA HA S3bIKE ac-
cemOsiepa npeacrapiger coboit mpoodpa3 COAEPKUMOro OIEPATUBHON MaMsi-
TH, KOTOpas, coryiacHo mpuununam ¢oH Heiimawna, juHeiiHa ¥ OZHOPOIHA.
115 BBIIEIEHUS YIPABJISIONINX KOHCTPYKIIUN OCTAIOTCS TOJBKO KOMMEHTA-
pUHU, U YK WX CJI€yeT UCIOJb30BATh «HA BCIO KATYIIKY», €CJIM TOJIHKO BbI HE
XOTHUTE B KOHEYHOM DE3yJIbTaTe MOJyYUTh TEKCT, B KOTOPOM CAMH HUKOTA
He pa3bepérech.

3.2. JIuco u ero AuaJjeKkThbl

3pik JIucn 3HAMEHUT CBOWM CHHTAKCHCOM, a TOYHEE — IMOJIHBIM OTCYT-
CTBUEM TaKOBOro. IIporpaMmMa COCTOUT U3 CNuckos, Kak, COOCTBEHHO, U 6OJIb-
[Ias 4aCTh BO3MOXKHBIX JIAHHBLIX, HY & CIUCOK B JIucie — 3TO OTKpbIBaIO-
masg KpPymiag CKOOKa, IIPOM3BOJIBHOE KOJIHMIECTBO IALMEHMOE depe3 IPobes
U 3aKPBIBAIOIIAA KPYIVIag CKOOKA; 3JIEMEHTaMH MOLYT ObITh KAK aTOMAapHBIE
BBIPAYKEHNS JII000r0 THUIA, TaK U, B CBOIO OYepe/b, CIIMCKU, U TaK Ha IIPO-
U3BOJIbHYIO TIyOuHy. Takue rereporeHHbie CTPYKTYPhI TaHHBIX HA3bIBAIOTCS
S-6bLPaHCEHUAMU.

Koneuno, upu co3zanmu nporpamm Ha JIucie IpuxOAMTCs IPUMEHSITH
CTPYKTYPHBIE OTCTYIbI, MHAYE, MOKAIYH, B 9TUX CKOILICHHAX CKOOOK pa3o-
OpaThCa OBLIO ObI COBEPINIEHHO HEBO3MOKHO. IIpH 3TOM BBI3BIBAET HEKOTOPOE
VIUBJIEHUE CTUJIb OTCTYTIOB, «HUCTOPUYECKH CJIOXKUBIIUHCS» BOKPYT Jlucma.
Paccmorpum mgis mpuMepa tunudayio yaknuio wa Jlucme:

(defun isomorphic (treel tree2)
(cond ((atom treel) (atom tree2))
((atom tree2) NIL)
(t (and (isomorphic (car treel) (car tree2))
(isomorphic (cdr treel) (cdr tree2))))))
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Oobparator Ha cebst BHIMAaHUE 1B BaXKHBIX MOMEHTA. BO-1mepBhIX, pa3Mep oT-
CTyIa sIBHO <«ILIaBaeT»: (popma cond CABUHYTA OTHOCHTEIHHO OOBEMJIIONIEH
¢dopMBI HA ceMb TIPOOEIOB, OTAENbHBIE MPEITOKEHNA 3TOro cond’a CABUHY-
TBI y2K€ Ha IIEeCTb MPOOEJIOB, a BTOPOil aprymeHT and CJABHHYT HA BOCEMb
1POBEJIOB TIpaBee MpeablLyero yposast oreryna. OOyCaoBIEHO 9TO TyIaBeH-
CTBYIOIIAM TIOAXOIOM K (DOPMATUPOBAHWIO CIIMCKA: €CJIU CIUCOK yMEeIaeTCs
B CTPOKY, TO €r0 3alKMChIBAIOT HA OJIHOM CTPOKE, eCJIM K€ OH He yMeIaeTcs,
TO Ha OJIHOU CTPOKE THUIILYT €ro HAa4aja0 — MEPBBIA 3J€MEHT, KOTOPbIA dalle
npeacTapisier coboit mmst GyHKIUU Uian (GOPMbBI, B BTOPOH JIEMEHT, TO €CTh
[EPBbI apryMenT QyHKImud wid (POPMbI; OCTAIbHBIE APIYMEHThI PACIOJIA-
TaioT 107, TEPBLIM «B CTOJIOUK»>'. ECIW TIepBBIil apryMeHT He TTOMECTHJICS
B CTPOKY, €ro pa30MBAIOT aHAJOTHYHBIM 00pa30M, MPUYEM €ero Havajao Ha
CJIEJLYOILY IO CTPOKY HE TIE€PEeHOCAT (MMEHHO TaK B IPUBEJISHHOM IIPUMEpPE MO~
JIy4HJIOCh C BbI30BOM and nocse cumsosa t). B pesynbrare pasmep capura
OIIPEJILNIACTCS JJTMHON UMEHH CHMBOJIA, CTOSIIErO B ()OPME IEPBBIM: CJIOBO
defun BMecTe CO CKOOKOW M TpOGETIOM JaéT ceMb CHMBOJIOB (OTCIONA CEMb
npobesioB Ha MEPBOM yPOBHE OTCTYyIA), cond BMECTE CO CKOOKOMH U mpoGeiom
JAET IIeCTh CUMBOJIOB — 9TO pa3Mep BTOPOr0 YPOBHS OTCTYyIa, HY a t, and,
JBe CKOOKM W Ba Mpobeia — 3TO HCKOMBbIE BOCEMb IMPOOETOB HA TPETheM
YPOBHE.

Bropasi xapakrepaast 0COOEHHOCTD, IOKA3aHHAs B IPUMEPE — 3TO IPYIIA
73 MECTU 3aKPhIBAIOIINX CKOOOK B KOHIIE. [Touemy mokaonnukwu Jlucma mpe-
MOYUTAIOT 3aKPBHIBATH BJIOXKEHHBIE CIIUCKHA MMEHHO TaKMM BOT 0Opa3oM, HE
BIIOJTHE MOHSITHO, BEJIb CKOOKU MPUXOIUTCS CUUMAMb, OHU CIAUBAIOTCS IPYT
C IPYTOM, OYEBHIHO CTAHOBSICH UCTOYHUKOM TPYAHOODHAPYKUMBIX OIIHOOK.
Tem He Menee, TaKOW CTHJIb HACTOJIBKO HOILYJISIPEH, 9TO CYIIECTBYIOT JIazKe
auaekThl JIucma, B KOTOPBIX €CTh CIeNUajIbHBIN CHMBOJI, 0003HAYAOIINI
«CTOJIBKO 3aKPBIBAIOIINX CKOOOK, CKOJTbKO €CTh HE3AKPBITHIX CIIHCKOBY; TAK,
B auasiekte muLISP Moxk#HO ObLI0 3amucars HAI MpUMEp CJIeAYIONuM 00pa-
30M:

(defun isomorphic (lambda (treel tree2)
(cond ((atom treel) (atom tree2))
((atom tree2) NIL)
(t (and (isomorphic (car treel) (car tree2))
(isomorphic (cdr treel) (cdr tree2]

Bo3MoKHOCTD 3aKPBITH CPa3y BCE OTKPBHITHIE CKOOKHU YA00HA, TAIIH HA MEPBbIi
B3IJISA/T: UCMOJIB3Ysl €€, MbI camMu ce0st JIUIIaeM CPEJICTBA MPOBEPKUA KOPPEKT-
HOCTH CTPYKTYPbI HAIIErO CIHCKA.

1®opma defun mpecrapiseT coBol OTHO M3 HECKOIBKHX HCK/IOYEHHH U3 OBIEero IpaBHy-
JIa: 346Ch CTAPAIOTCS HA OZHOH CTPOKE PA3MECTUTh CaMO HMsI (DOPMEIL, 3aTeM UM (DYHKIHUN
¥ CIIHCOK [IapPaMEeTPOB, a TeJI0 PYHKIHHA OOBITHO CHOCST HA CJIEIYIONIYIO CTPOKY, JAXKe eCJIH
OHO yMECTHJIOCH OBl B OIHOM CTPOKE C «3Ar0JIOBKOMY.
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Mexay TemM, HUKTO HE MEIIaeT MUCATh Ha JIWcme «Io-macKajieBCKu», C
MOCTOSHHBIM PA3MEPOM OTCTYNA ¥ PACIOJIOXKEHUEM 3aKPHIBAIONIEH CKOOKH
TOYHO TIOJ, HAYAJIOM COOTBETCTBYIONIEH KOHCTPYKITUN; HY?KHO TOJBKO Pa3phbI-
BATh CIIMCOK, HE MOMECTUBIIHUICA B CTPOKY, HE IOCTE 8MOP020 JTEMEHTA, a
nocsie neproro. Bemrsigers 910 Gyaer npuMepHo Tak (31€Ch Mbl NPUMEHSEM
OTCTYI Ha TPHU TPOOEa):

(defun isomorphic (treel tree2)
(cond

((atom treel) (atom tree2))

((atom tree2) NIL)

(t

(and

(isomorphic (car treel) (car tree2))
(isomorphic (cdr treel) (cdr tree2))

Komeuno, Takoit ko1 3aHUMaeT OOJIbIIIE CTPOK, HO ITO OKYMAETCS SCHOCTHIO
€ro CTPyKTYpbl. B 9acTHOCTH, PACHONIOKEHHE HECKOJbKUAX UIYITUX TOIPSIT
3aKPBIBAIOIIMX KPYIJIBIX CKOOOK BJIOJIb JIMATOHAJIM IKPAHA [TOKA3BIBAET, 9TO
OaJstanc CKOOOK, CKOpee BCero, CoOIONEH, TOrIA KaK HAPYIIEHNE TaKOro pac-
MOJIOYKEHUsT OTHO3HAYHO CBUIETEIHCTBYET O TOM, UTO T/Ie-TO MBI CO CKOOKaMu
3aIy TaJINCh.

B 6ospimuHCTBE Cily4YaeB CHHTaKCHYeCKasi CTPYKTypa B JIucme — 310 mpo-
CTO CIIUCOK, KOTOPBIH HAYMHACTCS U 3aKAHIUBAETCsI CKOOKOI, TaK 4TO OTKPbI-
BAIOIIYI0 U 3aKPBIBAIOILYI0 KPYIJible CKOOKH IPUXOIUTC PACHOJIArATh TOY-
HO JIpYT HaJ ApyroM (KOHEYHO, €CJIM OHU HE OCTAJIUCH HA OIHOH CTPOKE).
W3 310ro mpaBwsia €CTh HECKOJBKO HCKJIIOYEHUIl, CBS3AHHBIX C COKPAIIEH-
HOI1 3anuchi0 KBOTHPOBaHus (anmocTpod), PyHKIUOHAIBHOIO KBOTUPOBAHUS
(koMOuHaIMs «#75), C CHHTAKCUCOM BEKTOPa (CUMBOJ «#»), [OJYKBOTUPO-
BaHnueM (semiquotation) u €ro COCTABJILAIOIMMU, KOTOPbIE MCHOJIb3YIOTCH B
MaKpoCax, U Tak jgajee. Bo Bcex 3Tux Cydasix mepe OTKPHIBAIOIIEH CKOOKOI
OKa3bIBAETCS OJIVH WJIN JIBA CUMBOJIA, 33JAIOIINX WHON CMBIC]I BCe KOHCTPYK-
[IAU; TTPY ITOM MOJIYy9aETCs, 9TO OTKPBIBAIOIIA CKOOKA — He Nepebili CUMBOII
KOHCTPYKIIUHN, HO 3aKPbIBAIOIIAs — TMO-TIPEXKHEMY nocaednutl cuMBoi. Ecre-
CTBEHHO, €CJIU TaKasi KOHCTPYKIIMS OKA3aaCh PA3HECEHA HA HECKOJIBKO CTPOK,
CJIe/lyer pacrosiaraTh 3aKPhIBAIOILYI0 CKOOKY TOYHO IO, HA%AA0M KOHCTPYK-
YUY, & HE TOJ OTKPHIBAIOIIEH CKOOKOIL:
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(mapcar
#’ (lambda (str elem)
(list (’rec str elem ’endrec))

)
list
cycled-labels

B srom nmpumepe Takzke BuaHO, 9o lambda-cnucok npeacrasisier coboit erné
OJIHO WCKJIIOUYEHVE W3 MPABUI — ero obOPMJIEHHE HATOMUHAET O(hOPMIIEHUE
¢dopmbl defun; ICTOYHUK TAKOTO NCKJIIOYEHHsT BIIOJIHE TTOHSITEH, BeIh lambda-
CIUCOK — 3TO Oe3bIMaHHAs (DYHKIWS, & 1715 (DYHKIUY HAM [IPUBBIYHEE BUIETD
3aroJIOBOK, B KOTODBIi BKJIIOUEH CIHCOK MTapaMeTPOB.

Emé onmna BaxKHBIN 0COOBIN cirydail, 3aC/TyKUBAIOIIUN BHUMAHUA — JTO
dopma let, a Takke BCEBO3MOXKHBIE let*, letrec, funlet, macrolet u T.1.
Ecam cnrcok JTOKambHBIX TTEPEMEHHBIX, BBOJUMBIX C TIOMOIIBIO let, ymerra-
eTCd Ha OJHOM CTPOKe C CAaMHUM CJIOBOM let, CemyeT TaMm €ro U OCTaBUTb:

(let ((s 0) (p 1))
(mapcar
#’(lambda (x) (setq s (+ s x)) (setqp (* p x)))
1st

Curyalius pe3Ko OCJIOKHSAETC s, €CJIH MEPBIii 37eMeHT GOopMbl let TpuxoIuT-
Csl PACIOJIOKHUTDH HA HECKOJIbKMX CTPOKAX, & TAKOe Tpedyercs O4eHb 4acTo —
JOCTATOYHO B OJIHOM W3 WHUIIMAJIN3ATOPOB TOSBUTHLCA CJIOKHOMY BBhIparke-
anio. «IIpaBuabHOrOY pereHus s 3TON CUTyalluW MPOCTO HET, BCE CYIIe-
CTBYIOIIE BAPUAHTHI TaK WJIN WHAYE OKA3bIBAIOTCA MJ0XHU. IIporpaMmMucTsI B
TaKUX CIIydasix n300PeTaoT caMble pA3HOOOPA3HbIE KOHCTPYKITNH, HAITPUMED:

(let ((seq (build-sequencer 0))
(colset ’(red orange yellow green blue violet))
(1s nil))
(setq 1ls (mapcar #’list seq colset the-list))
(store 1s)
(reverse 1ls))

Henocrarku rakoro ¢dpopmarupoBanus (K COXKAIEHUIO, TPAJAULIMOHHOIO JIJIst
Jlucua) mbl yke ormedanu Boie. Yrobbl B Takoil curyauuu cobiocTu Cruib
¢ GUKCHPOBAHHBIM PA3MEPOM OTCTYIIA, HYKHO AefCTBOBATH COBEPITIEHHO WHA~
qe:
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(let

(seq (build-sequencer 0))
(colset ’(red orange yellow green blue violet))
(1s nil)
) 5
(setq 1s (mapcar #’list seq colset the-list))
(store 1s)
(reverse ls)

ObparuTe BHUMaHWE HA CHMBOJI KOMMEHTAPUs B KOHIIE CITUCKA CBI3bIBAHMUIA;
[IPUMEHSTH €ro, KOHEYHO, He 00sA3aTeIbHO, HO OH TO3BOJISET SICHEE OTIETUTD
3arofoBoK opmbl let or eé rema. B mpuriumme, MoKHO HaiiTm W Apyroit
JOTYCTUMBIN CTHJIb, HATTPUMED:

(let (
(seq (build-sequencer 0))
(colset ’(red orange yellow green blue violet))
(1s nil)

) 55
(setq 1s (mapcar #’list seq colset the-list))
(store 1s)
(reverse ls)

K Takomy cTH0 MpUAETCS HEKOTOPOE BPEMS MPUBBIKATH, OY€Hb YK HEIPH-
BBIYHO BBITVISAAT JBE 3aKPHIBAIONINE CKOOKHM HA OJHOM YPOBHE B YCJIOBUSX
OTCYTCTBHS OTKPBIBAIOIIEH CKOOKM; HO, KAK HU CTPAHHO, 3TO BCE Ke JIydIIe,
YeM MOKA3aHHbBIH BBIIE «TPAJUIMOHHBINY BAPUAHT, B KOTOPOM He COOII0a-
€TCs MOCTOSHCTBO Pa3MePa OTCTYIA U 3aKPHIBAIOIINE CKOOKU CKAIJIUBAIOTCS
B KOHIIE KOHCTPYKIUH, 00pa3yst HEUTO HEyI000BaAPIMOE.

3.3. IIposor, dpaanr u apyrue

IIporpamma ua IIposore cocrout u3 npedaosrcerud, KaxKi0e U3 KOTOPLIX
MMeeT 3arojioBOK (B opuruHase — mpocto head, TO €CThb «TOJIOBY») W, BO3-
MOKHO, T€JI0, KOTOpPOe B OOJIBIINHCTBE CIIydaeB IPeCTaBIdeT co0O0 CIUCOK
TEPMOB, HO MOXKET HMeTb U OoJjiee CIOXKHYIO CTPYKTYpy OJaromapa Ham-
YMIO CBA3KM <«MJIM», 0603HAYaeMON TOYKOl ¢ 3ansToil (0ObluHAsl CBA3KA «U»
0603HaUaLTCSA TPOCTOM 3amaToil ). IIpe1yIoKeHus ¢ 3aroIOBKaMu, MMEIOIIAME
OZIMHAKOBOE MM M «APHOCTE», COCTABISIOT NPouedypo.. AHAIOTUIHDIH CHH-
TaKCHC UCIOJIb3YETCA B JPJIAHTe U HEKOTOPBIX JAPYTUX A3bIKaX.

BubipaxxeHus [ponora cmabHO HAMOMUHAIOT Y>KE 3HAKOMbIE HaM S-BbiparkeHuns Jluc-
na — CoBCTBEHHO rOBOPS, OT/INYME TONBKO B NOSIBAEHNN (PYHKTOPOB 1 (PYHKLMOHANb-
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HbIX TEPMOB, U MJIKOC K TOMY HEKOTOPbIE YHAPHbIE 1 BMHAPHBIE TEPMbBI MOXHO 3anuChbi-
BaTb B UH(PUKCHOM HOTauunmn. Ha nepBbiii B3rnsg MOXET N0Ka3aTbCsl, HTO CUHTAKCUC NpU
3TOM CTaHOBUTCS CJIOXKHEE; OAHAKO B KOHTEKCTE pacCy>KaeHuii ob odopmneHnn koaa
CUTYaunsi OKa3blBAETCS MPSIMO MPOTUBOMONOXKHONA: B BONBLWIMHCTBE Cay4aes odopm-
naTb koa Ha [lponore ropasgo npowe. [deno B Tom, 4TO nporpammbl Ha [ponore, B
oTnm4yne ot nporpamm Ha Jlucne, o4eHb peko TpebyroT MHOrOypPOBHEBOI BIOXKEHHOCTN
KOHCTPYKL Wi

Iloka mpepgoxkeHme yMemaeTcs B OJHOM CTPOKe, €ro 9acTO TaK B OJTHY
CTPOKY M 3aIUCBIBAIOT:

no_attack(_, [1).
no_attack(Q, [XIL]) :- not(attacks(Q, X)), no_attack(Q, L).

XOTd B HEKOTOPBIX PYKOBOJICTBAX M IPUMEPAX NPUMEHAETCA JIPYTOi CTUJIb,
IIPEJINIOJIAraloNINi, YTO Ha OJHON CTPOKE C 3ar0JIOBKOM IIPE/IOXKEeHUd He IU-
meTcs OOJIbINe HUYEro, /TaXKe eCJIr IPABasd YaCTh IIPE/JIO2KEHUsI COCTOUT BCEro
U3 OJHOI «Illesiuy; lpaBasg 4acTb BCerJla 3allUCbIBAeTCHd, HAYUHAA CO CJIeLy-
fOIeil CTPOKM, CO CABUTOM BIIPABO, MPUIEM OOBIYHO TAKOI CABUT BHIOMPAIOT
PaBHBIM TA0YJIAINN:

queens (N, Result) :-
do_queens(N, 0, [], Result).

B sTom ciydae ocraéres BOIpoc, Kak PacIOOKUTh ETN IIPABOH 9acTh, €CJIH
X OOJIbIIE OIHOM, HO OHU, B TMPWHIINIIE, YMEIIAIOTCSA B OIHY CTPOKY. Jlomy-
CTUMa, KaK 3aMNCh «B CTOJIOUKS:

no_attack(Q, [XIL]) :-
not (attacks(Q, X)),
no_attack(Q, L).

TaK B 3aIlIUCH «B JIPIHefIKy»:

no_attack(Q, [XIL]) :-
not (attacks(Q, X)), no_attack(Q, L).

Kakyro u3 nux npejanodecrs, peniaiite camu; KaK OObIMHO, €JMHCTBEHHON pe-
KOMEHTaIueil 31ech OyIeT MPUIepKUBATHCS KAKOTO-TO OJTHOTO CTUJIST BO BCEit
mporpamMMe.

Ecnu xe npenioxkenre B OHY CTPOKY HE YMEIIAETCss — TO OCcTaércs hak-
THUYECKH TOJBKO OJMH BAPHWAHT, & HMEHHO — 3alUCATh €r0 «CTOJOUKOM» :

sameset ([1, [1).

sameset ([XIL], M) :-
member (X, M),
delete_all(X, M, M1),
delete_all(X, L, L1),
sameset (L1, M1).
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Hano ormernTh, YTO MHOTHE aBTOPHI MporpaMm Ha IIposore menaroT og-
HY W Ty K€ XapaKTEepHYIO OmuOKy mpu OOPMIEHUN TAKAX MHOTOCTPOIHBIX
IPeIJIOKEHUN, & UMEHHO — 3aliChIBAIOT MEPBYIO LIEJIb IPABO 4aCTU B OAHON
CTPOKE C 3ar0JI0BKOM, a II0CJeyIoNue 1ejId Pa3MelialoT TOYHO 107, II€PBO.
Tlosrywaercst mpuMepHO TakK:

sameset ([1, [1).

sameset ([X|L], M) :- member(X, M),
delete_all(X, M, M1),
delete_all(X, L, L1),
sameset (L1, M1).

Henocrarok Takoro pereHnst Mbl YK€ HEOTHOKPATHO OOCYKIAIH: Pa3-
Mep OTCTYIIa OKA3bIBAETCS 3ABUCAIIAM OT HEKHX OOCTOATENbCTB, B JAHHOM
clydae — OT JJINHDBI 3ar0JIOBKA MPEIJIOKEHNS .

Curyanuio MOXKeT CHIBHO OC/IOKHUATH MOSIBJIEHUE B MTPEIIOKEHUSAX TOUKA
¢ 3angaToil (HamomHuUM, OHa u300paxkaer B [Iposiore au3bloHKMo). B cury-
arumun, KOrma IPeIIoXKEeHNe COCTOUT U3 HECKOJIbKUX albTePHATHB, Pa3aeaéH-
HBIX TOYKOM C 3aIIATON, 1 KaXKIas aJIbTEPHATUBA YMEIAETCS B CTPOKY, IIPOITE
BCETrO TaK W TMHCATh TIO OIHOW aJbTePHATHBE B CTPOKE:

lexic_process_char(Ch, Line, Newstate, Sofar, R) :-
isspace(Ch), !, R = Sofar, Newstate = home;

[Ch] = ",", ', R = [comma|Sofar], Newstate = home;
[Ch] = ":", !, R = [colon|Sofar], Newstate = home;
[Ch] = ";", ', R = [semicolon|Sofar], Newstate = home;
[Chl = ".", ', R = Sofar, Newstate = stop;

isalnum(Ch), !, R = [[Ch] | Sofar], Newstate = id;
', write(’lexical error at line ’), write(Line), nl, fail.

Ecsu B anasornynoit curyanuu HEKOTOPbIE AJIBTEPHATHUBLI B CTPOKY HE
IOMEMIAIOTCHA, MOXKHO HOCOBETOBATH YTO-TO BPOJE CJIELYIOMIErO:

lexic_process_char(Ch, Line, Newstate, Sofar, R) :-
isspace(Ch), !,
R = Sofar,
Newstate = home

[chl =", 1,

R = [comma|Sofar],
Newstate = home
[ch] = ":v, t,
R = [colon]|Sofar],
Newstate = home
%
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31ech MBI BOCTIOIB30BAINCH TeM (DAKTOM, YTO B TAHHOM MPUMEPE COMOCTAB-
JIEHIE BMECTE C OTCEYEHHEM IIPE/ICTABJISAET COOOI YTO-TO BPOJE «3aro0BKa»
JIJTsl AIBTEPHATHUBBI, TIOCKOJIbKY 33aéT yCJIOBHE, IPU KOTOPOM JTAHHAS AJlb-
TepHATHBA OyJeT UCIOJHEHA, a OCTAJIbHBIE UCHOJHEHbL HEe OyTyT.

Hy a st 6osee CmoKHBIX CIydaeB, B OCOOEHHOCTH TIPU MCIOJIH30BAHUT
CKOOOK I TPYIIUPOBKHU Iejiell, MOYKHO MPEIJIOXKUTEH CJIEI0BATH OOIIUM
npuHIUTaM O(MOPMIIEHUsT BIIOXKEHHBIX KOHCTPYKIIWI: HAYaJ0 W KOHEI[ KOH-
CTPYKIIUU PA3MEIATh CTPOTO IPYT HAJT APYTOM, & BCE BIIOXKEHHOE — CJIBUTATH
BIIPABO HA MOCTOSHHBIN PAa3Mep CABUTA.
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Komeuyno, B 310if CpaBHUTENIHHO HEOOJIBINON KHUXKKE HEBO3MOXKHO OBLIO
y9ecTb BCEro MHOr00Opa3ws OCOOEHHOCTEH PA3IMYHBIX S3BIKOB ITPOrPAMMU-
POBaHWs, OXBATUTH BCE CUTYAIWH, KOTOPbIE MOI'YT BO3SHUKHYTH IIPU HAIUCA-
HUMU [IPOIPAMM, WJIU [IEPEYUCIUTH BCE CyluecTByomume (U JOIyCTUMbIE) O/
XOIBI K PEIIEHUI0 MPOOJIEM, CBSI3aHHBIX C TPAMOTHBIM O(hOPMIIEHIEM KOIA.

Kak Mbl Buesin, BO MHOTUX (€CJIM HE BO BCEX) CJIydYasiX BO3MOXKHBI U J10-
MyCTUMBI PA3JIMIHbIE PEIIEHUsT OTHONU M TOU Ke TPOOIeMbl, TPUIEM yKa3aTh
Cpey HUX OJIWH <«OJHO3HAYHO JIyUINWily HE MPEICTABIAETCH BO3MOKHBIM.
B rmakwux ycsoBusx mporecc odopmieHns IPOrpaMMHOIO KO CTAHOBHUTCS
JIeJTOM BTIOJIHE TBOPYECKWM; BIIPOUYEM, TTPOIPAMMHUPOBAHNE BCETIA OBLIO CKO-
pee MCKYCCTBOM, HEXKEJIM Ye€M-TO EIIE.

Hanmeroch, MHe ymajgoch moKasaTb, 9Td TPEACTaBJIsieT cO00i odopmiie-
HU€ MPOrPAMMHOTO KO/a KaK MpeaMeTHas 00JIacTb, ¥ MPOAEMOHCTPUPOBATD
BO3MOXKHbIE OTBETHI Ha HEKOTOpbie (HO He Bce!) BO3HUKaOIMe B 3TOH 06-
Jlactu BOmpocel. B srobom ciydae, yBakaemble 4MTaTed, JaJbHeillee 3a-
BHCHT TOJIBKO OT Bac. B mporecce mpakTHYeCKOro MpOrpaMMUPOBAHUST BaM
MOT'YT BCTPETUTHCSI CATYAIINU, HE OXBAYEHHBIE HACTOAIINM TTOCOOUEM, BbI MO-
JK€Te CTOJKHYTbCS C SI3bIKAMHU MPOTPAMMUPOBAHUS, TPAJAUIANA WM CHHTAK-
CHYeCKHe OCOOEHHOCTH KOTOPBIX BBIHYZKIAIOT U300peTaTh 9To-TO HOBOe. Mc-
[IOJ1b3YyIiTe CBOM OIIBbIT, UCHOJIb3YTe 3/1PABbIIl CMbICJI, UCIIOJIb3yATe, HAKOHELI,
CcODCTBEHHBIE OIIYIeHus 3 00acTu ScTeTuku. [locobue, KOTOPoe BhI TPOUH-
TaJIu, CIOCOOHO JIWINb yKa3aTh 0OJiee-MeHee MPABUJILHOE HAMPABJIEHUE, HO
[TOCJIETIOBATH TI0 ITOMY IIyTH BaM MPHUAETCH camocTosTenbHo. IIpormasics, s
XOTeJ1 Obl TTOXKeJIaTh BAM YCIIEXOB B TOM 3aMeYaTeIbHOM BUJE YE€JIOBEIECKOI
JIeSITeJIbHOCTH, KAKUM, HECOMHEHHO, SIBJIA€TC IIPOrPAMMUPOBAHUE.

* k *
ABTOp cunTaeT CBOMM MPUATHBIM J0JiroM mobjaromapurh U. I'. Tososuna
u A.H. Japbuna, 4b¥ CBOEBPEMEHHBIE 3aMeYaHusl IIOMOLJIU CAEJIATh TEKCT II0-

cobust ropas o Jydiie, 4eM OH ObLiT; Tak2Ke 60bInoe cracubo Ane OuaoHoBoi
3a CIIUCOK OIeYaToK.

DJIEKTPOHHYIO BEPCUIO 3TOi U APYyTUX KHUT
A. B. CrongpoBa BbI MOXKeTe HAliTu Ha
odbunmmaasHOM caiiTe aBTOpa

http://www.stolyarov.info
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