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IIYBJINYHAA JINITEH3U S

Metoauyueckoe nmocobue Angpess Bukropoeuua Crossposa «Odopmiienne nporpaMMHOTO
KOJ1ay, onybiankoBannoe B m3garesasctse MAKC Ilpece B 2019 roxny, naszsiBaemoe najee «IIpo-
U3BeJEHUEeM», 3alAIEeHO JeHCTBYIOMUM POCCHIRCKAM U MeKAYHAPOIHBIM aBTOPCKO-IIPABOBBIM
3aKOHOZATENLCTBOM. Bee npasa na Ilpoussesenne, npeyCMOTPEHHBIE 3AKOHOM, KaK UMYIIe-
CTBEHHBIE, TAK U HEUMYIIECTBEHHBIE, MPUHAIEXKAT ero aBTopy.

Hacrosimast JIuiens3ust yCTaHaBJIUBAET CIIOCOOBI MCIOJIB30BAHUS JIEKTPOHHON Bepcun [Ipo-
W3BEMIEHNUsI, TPABO HA KOTOPBIE IPEIOCTABIEHO aBTOPOM ¥ IPaB006JIa[aTeIeM HEOT PAHU I€HHO-
My KPYTY JIKI, IPK YCIOBUU 6€30TOBOPOTUHOIO IPUHATHSI STHMH JIUIAME BCEX YCIOBUH JAHHON
Jlunensuu. Jlroboe ucnosp3oBanue IlpomssesieHus, He COOTBETCTBYIONIEE YCJIOBUAM JAHHOM
Jlumeniuu, a paBHO M HCHOJIb30BaHue lIpou3Besenus nuaMu, He COIVIACHBIMU C YCJIAOBUSAMH
JluieH3un, BO3MOXKHO TOJHKO IPHU HAJUYIUAU IMHUCHMEHHOTO Pa3peNleHnsi aBTOPa U IIpaBoobJia-
AaTesd, a IPU OTCYTCTBUU TAKOTO PA3PCIICHUA ABJIACTCA IIPOTUBO3aKOHHBIM U IIDEC/Ieayercd
B PaMKaX T'PDa*XIaHCKOTO, aMUHUCTPATUBHOTO U YTOJIOBHOTO IpaBa.

ABTOp U TpaBoobaIaTeNb HACTOSIINM pa3pelnaeT CIeyoIue BB HCIOIb30BAHNS JAH-
HOro (haiiya, sSABISIOIIEroCs IeKTPOHHBIM Ipe/cTaBiaenueM [Ipoussenenusi, 6e3 yBeOMICHNS
npaBoobragaTesns u 6€3 BHIILIATH aBTOPCKOTO BO3HATPAKIEHUS:

1. Bocupowussenenue IIpoussejienns (IIOJHOCTHIO UM YACTUYHO) HA Bymare IyTéM pac-
IIe9aTKU C IIOMOINBIO IIPUHTEPa B OLHOM 3K3eMILIdApe [jId YAOBJICTBOPDEHUA JIMIHBIX
OBITOBBIX MM y4eOHBIX HOTpeOHOCTEl, 6e3 IpaBa Nepesavu BOCIPOU3BEIEHHOIO 3IK-
3eMILISIPA APYTUM JIUIAM;

2. KouupoBaHue u pacupocrpaHeHue JaHHOro paitia B 3J€KTPOHHOM BUJE, B TOM HHCJIE
myTéM 3anucu HA (PUBWYECKHE HOCUTEJIN U Iy TEM MepeJadn 10 KOMITBIOTEPHBIM CETIM, C
cobIIoIeHreM CieAyonux yciaosuii: (1) Bce BocnpousBea8HHbIE U IlepeaBaeMble
JIO6BIM JTAIAM 3K3eMIUTSAPBI (haiijia ABJSIOTCA TOYHBIMUA KOTMUSIMU OPUTH-
"HajibHOro daiia B dopmare PDF, npu KonmpoBaHUM He IPOMU3BOIUTCS HUKAKHX
U3BATUN, COKPAIEHUHN, TOMOJHEHNH, NCKAXKEHNH U JIFOOBIX JPDYIUX U3MEHEHUH, BKJIIIO-
4Jas u3MeHeHue popMmara npejacrasiaenus ¢aiiia; (2) pacnpocTpaHeHue U nepegada
KONUM APYTUM JIUIAM MPOU3BOAUTCI MNCKJIIIOYUTEJIBHO 6ECnAGmMHM0, TO eCTh
npu nmepesade He B3UMaeTCsl HUKaKoe Bo3HarpaXKJeHue HU B Kakol hopme, B
TOM 4ucye B popMe IPOCMOTPa PeKJIaMbl, B (DOPMe ILIATHI 38 HOCUTEIb WX 33 CaM aKT
KOMUPOBAHUS U MEPeIAdn, JaXKe eCJIU TaKas [JIaTa OKA3bIBAETCS 3HAYUTEHHO MEHbBIIEe
dakTHYeCKO# CTOMMOCTH UJIU CeHeCTOMMOCTH HOCUTEJsI, aKTa KOIIMPOBAHUS U T. II.

JIrobble gpyrue crocodbl pacIpOCTPAHEHHUSA JAHHOTO (aiiyia IpU OTCYTCTBUM THUCHMEHHOTO
pa3pelieHns: aBTOPA 3alpeINeHsl. B wacTHOCTH, 3alpeliaeTcs: BHECEHHE KAKUX-1nb0 u3-
MeHeHWH B HaHHBIN (daiiy, coO3JaHne W PACIPOCTPAHEHNE MCKAXKEHHBIX IK3EMILISIPOB, B TOM
YUCIIE YK3EMILISIPOB, COAEPXKAINNUX KAKYIO-TH60 9acTh MPOU3BEICHUS; PACIPOCTPAHEHNE JAH-
uvoro (haiina B Ceru VnrepreT wepe3 BeO-caiiThl, OKA3bIBAIOIINE [JIATHLIE YCIYTH, Y€pe3 CAHThI
KOMMEPYEeCKNX KOMIAHUN W WHIWBUAYAJIbHBIX TpeIpUHUMATENEH, a TAKKe Yepe3 calThl,
coep>kallue pekJjiaMy Jr0oro poaa; npojgaka u ob6MeH (hU3NUECKUX HOCUTENeH, Co-
JlepKAIUX JaHHBINA aiin, gake ecau BO3HATDAXKJEHHE 3HAYUTEIBHO MEHbINEe cehecTOnMO-
CTH HOCHUTEJIS; BKJIIOYEHHME JAHHOTO (hailna B COCTaB KAKMUX-Iu00 MH(MOPMAIMOHHBIX M UHBIX
IPOAYKTOB; PACIPOCTPAHEHHE JAHHOTO (paiiia B COCTaBe KAKOU-IUOO MIATHON YCIYyTH HIH B
monosnuenue K Takoil ycayre. C apyro#l ctoponsl, paspeliaercsi gapenne (GecmiarHas me-
penada) HOCHTENel, coaep:Kammux faHHbi (afin, 6eciuaTHas 3anuchk ganHOro daiina HA HO-
CUTENN, TPUHAJIIEIKAINE APYTAM TOJb30BATEIIM, PACIPOCTPAHEHHE TaHHOTO (haitna depes
GecraTHble AeneHTpaan30BaHube (paiimoodmennnie P2P-cetu u T. n. CChUIKU HA 3K3EMILISD
daitna, pacnoa0KeHHbIH Ha odUIHAIBLHOM caliTe aBTOpa, paspernensl 6e3 orpaHuYeHnH.

A.B. CroasipoB 3anpewaem PoccuiickoMy aBTOPCKOMY OOGIIECTBY M JIIOGBIM
APYTUM OPraHM3anudaM IIPOU3BOSUTH JIIOOOr0 poia JINIEeH3UpPOBaHUe JIIOObIX ero
NPOU3BEJ/IEHUN U OCYIIECTBIISITh B MHTEPecaX aBTopa Kakyio 6bl TO HU GbIJIO UHYIO
CBA3aHHYIO C aBTOPCKUMH [IPpaBaMU AEeATEJbHOCTh 0€3 ero NuCbMEeHHOr'0 pa3pelie-
HUA.
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IIpeaucaoBue

Hauwunartommue mporpaMmMucTsl OOBIYHO TOJIATAIOT, YTO TEKCT IIPO-
rPaMMbl [IPEIHA3HAYEH [JIs KOMIBIOTEPA; Y OIBITHBIX IIPOrPAMMUCTOB
Ha 3T0T cuér wHoe MHeHue. COBCEM He CJIOXKHO HAMUCATH TTPOTPAMMY
TaK, YTOOBI €€ «MOHSAI» KOMIWJIATOD WJIM WHTEPIPETATOD, U MPU ITOM
MOXKHO COBEPIIEHHO HE 33/ [yMbIBATHCS O TOM, YIAYHO JI BHIOPAHBI Me-
Ha [EPEMEHHBIX W MOANPOrPaMM, ITPABUIHLHO JIU IPOrPaMMa pa3duTa Ha
CTPOKH, CJIy?KAT JIX CBOEH 1eJIH CTPYKTYPHbBIE OTCTYIIbI, — MOYKHO [TUCATH
TEKCT KaK IOIAJI0, KOMIUIATOPY Oosiee-Mmenee Bcé pasuo. Ho Takoit mos-
XOJ, TOAUTCS JIWIIb B CAyYae, €CJIU MPOrPpAMMa, KOTOPYIO Bbl MHIIETE,
BO-TIEPBBIX, HACTOJHKO KOPOTKA, 9TO BbI €€ 3aKOHUUTE B OIWH MPUEM,
¥, BO-BTOPBIX, HACTOJIHKO OECIIOIE3HA, 9TO BbI HE TOJIBKO HE CTAaHETe eé
HAKOMY II€PEChLIATD W JIaKe MMOKa3bIBATH, HO U CAMU HUKOIJA B JKU3HU
K Heil e BepHETECh. BOT TOJIBKO Takme mporpamMMbl OOBIMHO HE CTOAT
TOrO, 9TOOBI BOOOIIE OBITH HATTMCAHHBIMU.

Ecnm e mporpaMma, KOTOPYIO BbI BO3HAMEPUJINACH CO3JATh, TPETEH-
JLyeT Ha, TO, 9TOOBI OBITH KOMY-TO (XOTst OBbI Jjake BaM CAMHM) MOJIE3HOIT,
WK JTa2Ke He MPETEH/IyeT, HO BbI COOMPAETECH ITyTEM €€ HAIMCAHUS IeMy-
TO HAYYUTHCH WA 9TO-TO HONPOOOBATDH, TO B HOJABJIAIONIEM OOJIBIITIH-
CTBE CIyYaeB MporpamMma OyAeT, ¢ OZHOI CTOPOHBI, TOCTATOYHO CIOXKHA,
9TOOBI HAMUCATH €€ B OIWH MPUEM HE MOJYUUIOCH, U, C IPYrOil CTOPO-
HBI, JOCTATOYHO JIIOOOIMBITHA, YTOOBI y BAC MO32KE BO3HUKJIO YKEJIAHUE
BHOBb OTKPBITH W IMPOYUTATH €€ TEeKCT. TaK W WHAYe, OKA3LIBAETCS
9pe3BbIYATHO 00MIHO TPATUTD BPEMs HA TO, YTOOBI Pa30obpamves 6 cob-
cmeenmom kode. He ciieyer nepeoneHuBaTh CBOM BO3MOXKHOCTH 110 3a110-
MUHAHUIO BHYTPEHHErO YCTPOHCTBA HAMMMCAHHBIX MPOTPAMM; PEAJTHHOCTH
TaKOBa, YTO yJIeP:KaTh B TOJIOBE TTOPOOHOCTH Pealn3anni Jazke HebOoIb-
o mporpammbl, 3anumaromeit 100-200 cTpok, OKa3bIBaeTCsa YeTOBEKY
HE MOJT CHJTy. DTOT MPUHITUI CPabATHIBAET HE TOJBKO MPU BO3BPAIECHUN
K KOI'J[a-TO PaHee HAIUCAHHOM MPOrpaMMe, HO U HEIIOCPEICTBEHHO B I1PO-
Hecce eé HaNUCaHus: HeT HU4Yero npoile (n obumHee), yeM OE3HAIEKHO
3aIlyTaThCs B TEKCTE CBOEH COOCTBEHHON MPOTPaMMBI, HE YCIIEB TOJKOM
HAYEr0 HAMKUCATD.

Ileno pe3KO OCIOXKHSETCS, KOTJA YATATh MPOrPaAMMY MPUXOIUTCS
KOMY-TO Kpome eé aBTopa. Pazduparbcs B 1y»Koif mporpaMMe — 3aHITHe
CJIOXKHOE CaMo 110 cebe, Jaxke ecyin mporpaMmva opopMIIeHa UIEAThHO €
TOYKHU 3PEHUs MOHATHOCTH. ECu Ke e€ aBTOp He CJIMIIKOM YTPYKIAJ

5



cebst TPaMOTHBIM OMOPMJIEHHEM, TO MOMBITKA MOHATH YTO-TO B TAKOMH
MpOTrpaMMe TPEBPAIIAETCS B CYIIUi aJl.

Tax win nHAYE, CIEAYET C CAMOrO HAYAJIA OCO3HATDH OWH OY€Hb IIPO-
croit hakT: TEKCT IpPOrpaMMBblI IpeIHAa3HAUYEH IPeXK/e BCEro JJid
HPOYTEHUs YeJIOBEKOM, W JIAIb BO BTOPYIO OdYepeab — JIJisd
00paboTKy KOMITBIOTEPOM. [IpakTH9ecku BCe CYIIECTBYIOIINE S3bI-
KU MIPOrPAMMUPOBAHUS TPEAOCTABISIIOT ABTOPY MCXOIHOTO TEKCTA OIpe-
JEeTEHHYI0 cBOOOMY MO YacTu OOPMJEHUs KOIa, W dTa CBOOOIA JOCTa-
TOYHA, 9TOOBI CIeIaTh CAMYIO CJIOXKHYIO IPOrPAMMY MMOHATHOM JII000MY
[POrPAMMHUCTY, 3HAKOMOMY C HCIOJIb3YEMBIM #A3bIKOM, HO JIOCTATOYHA
OHA ¥ JIJIsi TOTO, YTOOBI CIEJIATH OYEHb MPOCTYI0 MPOTPAMMY HEMOHST-
HOI €€ coOCTBEHHOMY aBTOPY. MeX Iy mpodmM, CYIIECTBYIOT MeHCOYHa-
podHblEe COpesHo6aHUA, KTO HanuineT HenonsTHee. Hanbosee u3BectHOE
u3 takux copenoanuit — Obfuscated C Code Contest; BoT mporpamma,
nobeuBIasg B oauoit w3 HomuHanmit B 2011 romy:

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

_~"ptulrxf~c{wk~zyHHOJIQULGQ[Z"[_/2])7111:46:32:10) " _&&main(2+_,1);}
(aBrop — Takero Konno; ucxouno sra nporpamma 6bLia HAMCAHA B OJI-
HY CTPOYKY). 3aMHTEPECOBAHHbBIA YuTaTe b HARAET OLUCAHUE YTO 1IPO-
rpaMMbl Ha cTpanwune http://www.ioccc.org/2011/konno/hint . html.

SlcHO, 9TO B GONBITMHCTBE CIy9YaAEB IE/Ib, IPECTIeIyeMast TPOrPaAMMU-
CTaM¥, TPSAMO TPOTUBOIMOJIOKHA. MOXKHO B psifie CIydaeB He 3a00TUTHCs
O IPYTUX YATATENSIX BAIIero Koja, HO yK ceOsa-To, JI00NMOro, oOn»KaTh
ue crout. Kak y2e roBopusiochb, eciu HE yAeISTh JTO/2KHOINO BHUMAHUSA
0oOpMIIEHNIO, JIETKO 3aMyTaThCsd B COOCTBEHHON MpOTpaMMe, HE YCIeB
€I1IE HUYIEero Ce/IaTh; J00ABUM K STOMY, 9TO MPOTPAMMUDPOBAHNE — 3aHSI-
THE YPE3BBIYANHO yTOMUATEIHHOE, TPEOYIOIIEe MPEIeIbHOTO HAIPAKEHU ST
WHTEJIEKTYaJIbHBIX BO3MOXKHOCTEM, TAK 9TO MbI HE MOXKEM cebe T03BO-
JIATH TpeHeOperKenre UMEIOIMMUCSH CIOCOOAMY CHUKEHHS HArPY3KU HA
MO3I; KaK [IOKA3bIBAET MHOI'OJIETHUN OLBIT IPOrPAMMUCTOB BCEI'O MUPA,
rpamMoTHOe OOpMJIeHVE TPOrPAMMBI CHUYKAET YTOMJISEMOCTh JaxKe He
B Pa3bl, a Ha nopadox. Vmes 1e10 ¢ Ka4eCTBEHHO 0(hOpMJIIEHHBIM KOIOM,
BBI MOXKeTe rpopaborars moapsa 10-12 gacos, He yTpaTuB CriocOOHOCTH
K KOHCTPYKTHUBHO# /IesiTEIbHOCTH, TOIA KaK IIPU PAdOTe € KOJAOM, HAIIH-
CAHHBIM <«KAaK IIOIIAJIO», BBl y2K€ 4epe3 KaKUX-HUOY/b COPOK MUHYT WJIA
Yac MOYYBCTBYETE, YTO BAIIU MO3THU, KAK YACTO MOBOPST, «BCKUIIEIN> U
paboTarh JAJbINE OTKA3BIBAIOTCS.

Xotenaoch ObI OTMETHUTD emé onawH BaxkHelmmit npuaiun. Odopm-
JIeHre MPOorpaMMBbl JOJXKHO OBITh MPaBMJIBHBIM Ha BCEX TallaxX
eé HammcaHud, Bcerga, B J000l MOMEHT ¢ caMOro HadaJjia U JI0
camoro koHna. K coKajleHnIo, aBTOPY 3TUX CTPOK PETYJISIPHO TTPIXO-
JWTCS BUIETh CTYIEHTOB, KOTOPhIE PACCTAHOBKY CTPYKTYPHBIX OTCTYTIOB
«OCTABJIAIOT HA MOTOM», KAK HEYTO HE CTOJIb BAXKHOE: IMyCTh CHAYAJIA
mporpamMma 3apaboTaer, a MOTOM YK 3afiMEMCs €€ «yKpaIlaTeIbCTBOM .
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Tax BoT, 3T0O MOTTPOCTY 24yno. «IloToMs, TO ecTh KOT/Ia MpOorpaMMa yKe
HAIWMCAHA, OTCTYIIbI, BOOOIIE TOBOPS, HE HYMHCHbI, OHU UT'PAIOT CBOIO POJIb
He TOT[Ia, KOT/JIa MTPOrPpaMMa FOTOBa U OCTAJIOCH JIUIb CAATH €€ TIPerno/ia-
BaTeJIO, & KaK Pa3 TOIa, KOrja IporpaMMa elé He HAIIMCAHA: OTCTYIIbI
MMO3BOJISIIOT BUJIETH OOIIYIO0 CTPYKTYPY KOJIA, YKOHOMSI WHTEJLIEKTYAh-
HBIE CHJIBI [IIs 00JIee BAsKHBIX BeIeil, 9eM 3aIMOMUHAHNE U yAep KAHWE B
rOJIOBE CTPYKTYPBI MPOT'PAMMBI U €€ OCHOBHBIX PEIEePHBIX TOYEK, U 3TO
HE TOBOPA y2Ke O TOM, YTO IIPU 'PAMOTHON PACCTaHOBKE OTCTYIIOB rOpa3-
JI0 TPYy/IHEee CTAHOBUTCS ClIeJIaTh OMHOKY, 3a0bIB Ie-TO OTKPBIBAIOIILYIO
Wi 3aKpbIBaIoONyio ckoOKy. IlomuuTe, 94T0 1MEepBbIM 4YnmTaTeseM Barneit
MPOTPaMMBI OyIeTe BbI CAMU, & TPYIHOCTE! Mpu €€ HAMMCAHUNA BAM XBa-
TUT 1 0€3 TOro, YTOOBI 3ACTAB/IATH CAMOTO Ce0s pa30upaThCS B CBOEM K€
KOZe€.



I'maBa 1

Oo0mune mpaBmja n
ITPUHITATIBI

1.1. CpeacrBa u mean

CKa3aHHOE B [IPEJUCIOBUH MOXKHO CBECTHU K CJIEYTONIUM JBYM IIPHUH-
[UIaM, KOTOPbIEe HUKOTIA HE CJIeIyeT 3a0bIBATH B MPOIECCE HAMUCAHUS
MIPOTPAMMHOTO KOJA.

1. IIporpamMmma B TiepBYIO odYepeab NMpeaHa3HadYeHa JJs ITPO-
YTeHUus YeJIOBEKOM, U JIHUIIb BO BTOPYI — JJisi 06paboTku
KOMIBIOTEPOM.

2. ObGecrieyeHne nmpaBuJbHOr0 odopMJIeHUS — 3ajlada Mmep-
Boo4YepegHasi; Kojl, 0(POPMJIEHHBII 0e3rpamMoTHO, MOXXHO
CUNTATh HEHAIIUCAHHBIM, Ja*Ke €CJIU OH YCIEIIHO IIPOXO-
JUT TPAHCJIAIWIO M, ObITh MOXKET, Kak-TO paboraer.

3aBepiias Ha ITOM PA3rOBOP O 8AHCHOCINU TPAMOTHOrO 0DOPMIIEHUS
KOJ[a, MbI TIepeiiIéM K 0OCYZKIEHUIO TOTO, KAKUM JHCe TOKHO ObITH 3TO
odopmierne. BBomguyio rimaBy MbI HOCBATHM (POPMYIUPOBKE B PA3bIC-
HEHUIO0 YHUBEPCAJbHBIX MPABUJI, KOTOPHIE HE 3aBUCIT OT MPUMEHSIEMO-
T0 S3bIKA TPOTPAMMHUPOBAHUS, 8 B MOCIEIYIONINX TJIABAX CAEIAEM DSl
YTOYHEHUT, HEOOXOIUMBIX I KOHKPETHBIX S3BIKOB.

CunTakcuc GONBIIUHCTBA SI3BIKOB MPOIPAMMUPOBAHUSA JOCTATOTHO
rubOK; MBI MOXKEM PA30PBATh CTPOKY B JIFOOOM MECTE, [JIe [0 CMBICITY 110-
JIO?KEHO CTABUTH IPODOEJI, Mbl MOXKEM BMECTO OJIHOIO IIPODESIA MOCTABUTH
X JIECATH WUJIA CTO, MBI MOXKEM B JIIOOOM MECTe KOJA BCTABUTDH IIYCTYIO
CTPOKY; MBI MOYKEM HANKMCATh MHOTO KOMMEHTAPWEB, MOXKEM HAIMUCATH
WX HEMHOTO, MOXKEM BOODIIE HE CHUCXOIUTDH 10 KOMMeHTHpoBaHus. {o-
BOJIBHO IIMPOKH HAIIU BO3MOYKHOCTH TIPU BbIOOPE UAEHTH(DUKATOPOB —
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WMEH /18 TepEeMEHHBIX, TTOITPOTrPaMM, MAKPOCOB M JPYTUX CYIIHOCTEN; B
OJIHO M TO¥ K€ CUTYAIU! PA3HBIE TPOrPAMMHUCTHI MOT/IH OBl TPUMEHUTH
OJIHO M3 cJieAylomux uMén: line_counter, LineCounter, linecounter,
lines, LINES, lcnt, i_lncnt, wim gazxe mpocTo c. Brpoduem, HAXOMAT-
€S ¥ TAKWE MPOrPAMMUCTBI, KOTOPHIE B TOH K€ cuTyarun 0030ByT CBOIO
HMEepeMeHHy0 cccc, x273 uiu BoBce abrakadabra (aBTOp JUYHO BUJEI
IIepeMeHHYI0 ¢ TAKMM UMeHeM B KadecTBe CYETYNKA CTPOK, TaK YTO 3TO,
YBBI, HE IIPEYBEIUYEHHE).

CBoboma, KaK BOIUTCS, OKA3BIBAETCS KJIACCHYECKON MAJKOW O JIBYX
KOHIAaX. Ecim pa3HbIM JIIOAAM JATh COBEPIIEHHO OIMHAKOBbBIE [IACTOJIE-
ThI, OWH BOCIOJIB3YETCSI OPY:KUEM JIJIsi CAMOOOODPOHBI, NAPYroi — Ijist
CTPEIBbOBI MO0 MUBHBIM OYTBHLIKAM WA 10 TapeJodKaM, HO 00S3aTe/IbHO
HARIETCa W TpeTnii, KOTOphIi oTrcrpenuTr cebe Hory. Todno Tak ke 00-
CTOAT [iejla W C THOKOCTHIO CHHTAKCHCA B MPOTPAMMHUPOBAHWUN: MOXKHO
KCII0JIB30BATh 3Ty I'MOKOCTH, 9TOOBI IPEBPATHTDH IIPOrPAMMY B JIXTEDA-
TypHOE TPOU3BEICHNE WU XOTs ObI MPOCTO CIEJIAaTh €€ UYTeHHe eC/Ih He
MIPUATHBIM, TO TIO KpailHeil Mepe He CIUIIKOM yTOMHUTEIbHBIM 3aHATHEM;
HO MOXKHO, HA00OPOT, 3aIMyTaTh BCE TaK, 9TO JAXKE CaAM ABTOD IPOrpaM-
MbI HA CJIEAYIONIUil JeHb HEe CMOXKET IOHsATh, KAK BECh 3TOT CymMOyp B
JeHCTBUTEIbHOCTU YCTPOEH.

Wrak, Hama 1eib — rpaMOTHO PACIOPSIATHCS HMEIOIENcs cBODOIOI],
6/1ar0 TO HE TaK CJIOKHO, U K TOMY K€ B HAIIIEM PACITOPSYKEHUU OKa-
3bIBAETCA BECH OIBIT, HAKOIJIEHHBIN IPOTPAMMUCTAMU 3& HECKOJIBKO Je-
CATUIETUI CYIIECTBOBAHUSA IPOrPAMMUPOBAHUA KaK BU/Ia YeJI0BEeYEeCKON
gesrenpbHocTH. Cpasdy OrOBOPUMCS, 9TO MPENOJIOXKEHHUsST O TOM, 9TO-/I€
9TO UJIM TO «HUKOIJA HE HOHAI00UTCS >, KAK [IPABUJIO, CJIUIIKOM BPEIHbL,
9TOOBI WX JOMYCKATh. [IpABUIO «HUKOTIa HE TOBOPHU “HUKOTIA > BBIMOJI-
HAETCd B IPOrPAMMUPOBAHUU €/IBa JIN HE CUJIbHEE, 9YeM BO BCEX JIPYTHUX
obsacrax. Eciu BeI couTére, 9TO BAIlla MPOrPaMMa, «HUKOTAA» OOJIbIe
BaM He MOHAJO0OWTCSH W COTPETE €€, TO MO 3aKOHY BCEJIEHCKOW MOJIOCTH
BBI y2Ke 4epe3 HeJesro Oyaere 00 9TOM COKAJIETh, IOTOMY 9TO OHAKIbI
HATMMCAHHBIN KO, MPUAETCA HATMCATH €IIE pa3, MOTPATUB IParoIeHHoe
Bpemsd. To ke camoe Tpon30#HIET, €C/iM BBI HE CTEPJIA TPOTPAMMY, a «BCe-
r0 JIUIIbY HAMKUCAIN €€ KaK IMOMAJI0: KOTJAa OHA BaM MOHAJ00MTCS CHOBA
(a 9T0 3TO HPOUBOIIET, BHI MOXKETE HE COMHEBATHCsI, CKOJIb Obl Hecrosies-
HOI1 OHA HU Ka3aJ1ach), BAM, CKOPEe BCEro, He YJIAcTCs B Hell pa3obparbes
U [IPUJIETCH 1IEPEIUCHIBATD €€ 3aHOBO.

Urak, vy B KOeM cjaydae He Tpejnojaraiite, 9To mporpamMmma, KOTo-
PYIO BBI TIUINIETE, HUKOI/IA BaM He moTpedyercs B Oymaymem. TouHO Tak
JKe He CJIe/IyeT MPE/oararb, 9TO IPOrpaMMy «HHUKOTIa» He moTpedy-
eTcd [I0Ka3aTh JAPYyroMYy 4eJIOBEKY; He CjelyeT JlaxKe Ipeosararb, 4YTo
[IPOrPaMMYy «HUKOLJA» HE MOTPEOYeTCs M0KA3aTh Y€I0BEeKYy, KOTOPbI He
3HAET PYCCKOTO A3BIKA (M MBI a0COTIOTHO CEPHE3HBI).



[Ipunse pererne ObITH OCTOPOKHEE CO CJIOBOM «HUKOTIa», MBI IIPHU-
XOZUM K HEN30€:KHOMY BBIBOJY, 9TO KPYT YUTATEJEH TPOrpaMMbl, CKOJIb
ObI TIPOCTOIT 1 OECITOIe3HOM BbI €€ HU CYNTAJIHM, MOXKET OKa3aThCs ropa3-
JI0 [IUpe, HEYXKEJM MOYKHO ObLiIO0 Obl MPE/IOJIOKHUTh, U [IPOrPAMMYy CJie-
JIyeT CAesaTh TMOHSATHON i BCeX e€ Oyaymmx duraresiei, CKOJIbKO Obl
X HU OBLIO; BPS Jid, KOHEYHO, TPOIPAMMY CTAHET YUTATh YEJIOBEK, HE
3HAONIMI A3bIKA IPOrPAMMUPOBAHUS, HA KOTOPOM OHA HAIMCaHa (XOTs
ObIBAET U TAKOE), HO HUKAKUX JAPYTUX OCMBICJIEHHBIX OrDAHMYEHUIT MbI
a priori HasIaraTh HE MOYKEM.

B caenyromux naparpadax Mbl m€peducjauM OCHOBHbIE [1DABUJIA, KO-
TOPBIE CIAEJIAI0T TEKCT MPOTPAMMBI YIOOHBIM B paboTe.

1.2. CaMOIIOSICHAIOMINI KO,

Koneuno, kommenrapuu MOryT OOJIErYUTH [TOHMMAHHUE IIPOIPAMMBI,
HO OOJIBITUHCTBO TTPOrPAMMUCTOB CXOAUTCS B TOM, UTO 3JI0YOTPEOIATH
KOMMEHTAPUSIMHA HE CJIEIYET. DTO BIOJHE MOXKHO MOHATH, BEIb MIPU UTe-
HUAW OOMJIBHO KOMMEHTHPOBAHHON MPOrPAMMBI IPUXOIATC (DAKTUIECKU
BBIMOJIHATD [BOWHYIO PabOTy: BHUKATH B CAM TEKCT M B KOMMEHTAPUU
kK Hemy. CKazaHHOE HE O3HAYAeT, 9TO KOMMEHTApHH BOODIIE HE Clielyer
MUCATh — HAMPOTHUB, BO MHOTUX CJIy4Yasx 0€3 HUX He 00OUTHCH; HO €CJIU
KOJT MOXKHO HAIHCATH HACTOJHKO SICHBIM, 9TOOBI KOMMEHTAPUEB K HEMY
He TpeDOBAJIIOCh — TO MMEHHO TaK, Pa3yMeercs, U CJe/lyeT HOCTYIHTh.
Kon, npu nanucarmu KOTOPOro riOKOCTh CHHTAKCUCA SI3bIKA TPOrPAMMH-
POBaHUS UCIIO/IH3YETCs KAK HHCTPYMEHT OObsICHEHUS YCTPONCTBA KOJA U
WCTIONB3YEMBIX WEH, HA3BIBAIOT CAMONOACHANUUM WA CAMOJOKYMEH-
MUPYIOULUM.

MoOKHO BBIAEIUTH TPU OCHOBHBIX MWHCTPYMEHTA CAMOIOKYMEHTHPO-
BaHUsI MPOIPAMMBI — 3TO BBIOOD OCMBICTIEHHBIX UICHTU(DUKATOPOB, TPa-
MOTHO€ HCIIOJIb30BAHME CTPYKTYPHBIX OTCTYIIOB W pa3bueHnue 33734 HA
110/13a/1a4 1.

1.2.1. Beibop umén (uaentudukaTopos)

O6imee mpaBMIIO TPH BHIOOPE MMEH ITOCTATOYHO OYEBHTHO: M AECHTH-
dukaTopsl ciaeayer BbIOMpaTh B COOTBETCTBUU C TeM, JJIA 9ero
OHH HCIIOJIL3YIOTCA. HeKOTOpBIE ABTOPHI yTBEPXK IAIOT, UTO HICHTHA(DH-
KATOPBI BCEra OOS3aHbI OBITH OCMBICJEHHBIMA U COCTOATD M3 HECKOJIb-
Kux cjoB. Ha camoM mesie 3TO He BCerga Tak: eCJIM MEePeMeHHAs HCIIOJN-
HsieT cyry60 JOKAJIBHYIO 3a0a9y U €€ MTPUMEHEHNE OTPAHNYIEHO HECKOJIb-
KAMM CTPOYKAMHK MPOrPAMMBI, UMsI TAKOH IIEPEMEHHON BIIOJIHE MOXKET
COCTOSITH U3 OMHON OyKBBI. B 9acTHOCTH, IEJIOUUCICHHYIO TEPEMEHHY IO,
HTPAIONIYIO POJIb IEPEMEHHOM UKJIIA, 9aIle BCETO Ha3bIBAIOT IIPOCTO «i»,
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¥ B 9TOM HET HEU4ero mioxoro. Ho oqHoOyKBeHHbIE TEPEMEHHBIE YMECTHBI
TOJILKO TOTJa, KOIJA U3 KOHTEKCTA, OJHO3HAYHO (1 6€3 MONOIHUTENbHBIX
yCuiiuii Ha aHa/u3 KOJA) HOHATHO, YTO ITO TAKOe U 3a4eM OHO HYKHO,
HY 7 eIé, moKaJayil, pa3Be 4TO B TeX PEJKHUX CJIydasix, KOJIA IMepeMeH-
Hasl COJUEPXKUT HEKYI0 (PUBMYECKYIO BEJIMYKUHY, TPAAULMUOHHO 0003Ha4a-
eMYyI0 IMEHHO TaKOi OyKBOW — HAIPUMED, TEMIIEPATYPY BIIOJHE MOXKHO
XpaHUTh B MEPEMEHHOH t, a TPOCTPAHCTBEHHBIE KOOPAMHATHI — B IEpe-
MEHHBIX X, § U Z. YKa3aTe/lb MOXKHO HA3BaTh p WK ptr, CTPOKYy — str,
[epeMeHHYT0 /I BDEMEHHOT'O XPaHeH!sI KAKOI0-TO 3HAYEHUs — tmp; 1e-
PEMEHHYIO, 3HAYEHHE KOTOPO# Oy/eT pe3yabTaroM BBIYUCTIeHuA (DyHK-
M7, YACTO HA3BIBAIOT result wjim mpoCTo res, AJjis CyMMAaTOpa BIIOJIHE
MOIONAET JTAKOHWYHOE Sum, U TaK JaJIee.

BaxxH0 MOHUMATH, YTO TOI0OHBIE TAKOHUTHOCTH TOIXOIST JINIID JJIsT
JIOKAJIbHBIX HUIEHTU(PHUKATOPOB, TO €CTh TAKHUX, 00JACTh BHAUMOCTH KO-
TOPBIX OIPAHUYEHA OTHOM MOAIPOrPAMMOil, OTHUM KJIACCOM B OOBEKTHO-
OPMEHTUPOBAHHBIX S3BIKAX, B KpaifHEM CJIydae OJHUM HeOOJIBIIIM MOTY-
JieM (xord 310 y:ke Ha rpanu ¢oga). Ecau ke unenrudukarop BUIEH BO
BCeii mporpaMmMe, OH MPOCTO 00sI3aH OBITH IJIMHHBIM U OOJIEe 9eM OCMBbIC-
JIEHHBIM — XOT$I OBI JIJTsT TOTO, ITOOBI HEe BOZHUKAIO KOH(PIUKTOB C UICH-
TUGUKATOPAMHA U3 APYTUX HOACACTEM. UTOOBI IOHATDH, O 9€M UIET Pedb,
[peicTaBbTe cede mporpaMmy, HaJl KOTOPOH paboTaioT ABa IPOrPaMMU-
CTa, W OIWH W3 HUX UMEET €0 C TEMIEPATYPHBIM JIATUYUKOM, 8 IPY-
roii — ¢ Jacamu, W3MEpAIOINMMA BpeMs; 00€ BeJUUUHBI TPATUIIIOHHO
0003HATAIOTCA t, HO €CIM HAINH MPOrPAMMUCTBI BOCIOJIB3YIOTCS ITHUM
0OCTOATETECTBOM [IJIsT UMEHOBAHMSA TTOOATHHO BHINMBIX OOBEKTOB, TO
mpobeMbl HAM HE MHHOBATDL: IIPOrpaMMa, B KOTOPOH €CTh JIBe Pa3HbIe
rIobaIbHBIE TTEPEMEHHBIE C OTHUM W TeM K€ MMEHEM, He MMEET ITAHCOB
TIPONTH 3TAIl JIMHKOBKH.

Bonee Toro, xorma pedsb WAET O TI00ATHHO BHANMBIX HICHTH(PUKA-
TOpax, caMa Io cede MIMHA U MHOTOCJIOBHOCTD €ITé He TapaHTUPYeT OT-
cyrcrBus npobdaem. JdomycTtuM, HaMm mOTpeboBaIOCh HATUCATD (DYHKITHIO,
KOTOpasi OMPAIITNBAET JATUYNK TEMTEPATYPhI ¥ BO3BPAIIAET TOJYIEHHOE
3HaYeHNe; eCIU Mbl HA30BEM e€ get_temperature, TO dOpMaILHO BpPO-
Je Obl BCE OyIeT B TMOpsiIKE, HA CAMOM JKe Jejie C OY€Hb XOpOIeil Be-
POSITHOCTHIO HAM B JIPYrOil MOICHCTEME TOTPeOyeTcss y3HATH TeMIlepa-
TYpy, paHee 3aMuCAHHYI0 B (Pailjl WM MPOCTO 3AMOMHEHHYIO T/Ie-TO B
[IAMATH [MPOrPAMMBbI, U JIjII TAKOrO JAEHCTBUs TOXKE BIOJHE IMOIOHIET
nnenTudukaTop get_temperature. K coxasenuio, He CyIecTByeT yHU-
BEPCAJILHOTO peIenTa, Kak m30e:KaTh TaKWX KOH(PJIUKTOB, HO KOE-9ITO
IIOCOBETOBATH BCE K€ MOXKHO: BRIOMpas MM AJd IT06aJITbHO BU M-
Moro ob6beKkTa, IoJyMaiiTe, He MOTJIO ObI TaKoe MMs 0003HAYaATh
4YTo-TO Jpyroe. B paccmarpuBaemMoM mpumepe s HACHTU(PUKATOPA,
get_temperature MOYHO C XOAy TMPEIJIOKUTH JIBE-TPHW ATHLTEPHATHB-
HBIE POJIU, TAK YTO €ro CJAeAyeT MPU3HATH HeyAadHbiM. [IpaBuinnee Oy-
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JeT BBIOpATh, HAMPUMED, WACHTU(MUKATOD Scan_temperature_sensor,
HO JIWIIIb B TOM CJIy9ae, €C/IM OH WCIIOJIb3yeTCs g paboThl CO 6cemu
TEeMIIEPATYPHBIMA JATINKAMU, C KOTOPBIMU HMEET JIeJI0 BAIa TPOrpaM-
Ma — HAIPUME], €CJIM TAKOHM JAaTYNK 3aBEIOMO €IWHCTBEHHbIN, 100 ec-
JIN (byHKIlHH scan_temperature_sensor TOJIy4Ya€eT Ha BXOJA HOMED MJIN
apyroi uaeHTuUKATOP JaTInKa. Kean ke Bama (GhyHKIus mpeaHa3Ha-
9eHa I U3MEPEHUs, K IMPUMEDPY, TEMIIEPATYPHI B CAJIOHE aBTOMOOWISA,
NpUYEM CyIIEeCTBYET €eIé W JaTYNK, CKayKeM, TEMIIEPATYPbhI OXJIaXK 1af0-
el XKUIKOCTH B JBUraTese, TO B UMs (DYHKINH CIeAyeT JOOABUTD eI
OJIHO CJIOBO, YTOOBI IIOJIy Y€HHOE UM UIeHTU(MDUIUPOBAJIO IIPOUCXOIIIEe
OJIHO3HAYHO, HAIpUMEp: scan_cabin_temperature_sensor.

OrmeruM emé OIWH MOMEHT, CBSI3QHHBIN C TJIOOATHHBIMU WIEHTH-
dukaropamu. Ecium B A3bIKE OTCYTCTBYIOT OOOCOOJEHHBIE ITPOCTPAH-
crBa uMén (rakue Kak namespace B Cu++), Bo uszbexaHue BO3MOK-
HBIX KOH(MDJIMKTOB UMEH BCE I7100aJIbHO-BUIUMbIE HACHTU(DUKATOPI, OT-
HOCSIIUEC K OTHOM mojcucTeme (HanpuMep, Oubamoreke) oObIYHO CHAG-
JKAT 00IUM TTpeduKCOM, 0003HAYAIONINM 3Ty moacucTeMy. Hampumep,
Bce BuguMbie uMmena oubanoreku GNU Readline naunnarorcss ¢ «rl_»:
rl_gets, rl_complete u T.1I.

HeKOTopoe BpPpEMA Ha3ag bbina AOCTAaTO4YHO NOoNynsipHa Tak Ha3blBaeMas BEH-
repckas HoTauus ANs MAEHTUUKATOPOB MEPEMEHHbIX; 3Ta HOTauusi Tpebyer,
4TOBBI NHOOOIA MAEHTUDUKATOP NEPEMEHHON HAaYMHANCA C WHpopMauun O Tu-
ne 3TOW nepemMeHHol. Tak, LeNoYMCNEeHHbIE NEpPeMeHHble TpebyeTcs BCerga Ha-
4ynHaTb € bBykebl i, a napameTp yHKuMM, nNpeacTaBastownii coboil KOHCTaHT-
HYIO CTPOKY, OhOpMIIEHHYIO B COOTBETCTBUU C cornawenusmu Cu (To ecTb ¢
HYNEM Ha KOHLE) n 3ajarowwyto ums daiina, npuaérca Ha3BaTb NPUMEPHO TaK:
lpczsFileName. Vpognueoe lpczs pacwudposbisaetcss kak Long Pointer to
Constant Zero-terminated String.

B pelficTBMTENBHOCTM BeHrepckas HOTaUMst NPEBPALLAET TEKCTbl NMPOrpaMM B
HeypoboumnTaembiii wndp. K cyactbio, oHa nocTeneHHo noTepsina NonynsipHOCTb
naxe B mupe Windows, a 3a ero npefenamu 1 BOBCE HUKOTAA He MCMOJIb30BasIach,
€CNN He CYUTATb HeckoNbknx npoekToB 1970-x rofos, AOCTAaTOHHO KPYMHbIX ANs
CBOEro BpEMEHN, HO HblHE NPeACTaBAAWNX pa3Be 4YTO VICTOPVILIeCKVIﬁ NHTEPEC.
Tem He MeHee, Mbl CHUTAEM YMECTHbIM NpenocTepeyb YNTaTeENA OT NCNOJIb30Ba-
HUst BeHrepckoii HoTauuu. Bo3amoxxHo, Bam nonagyTcsi €€ CTOPOHHUKM, KOTOpPbIE
Ha4HYT BE€CbMa y6e,qv|Teano pacnucbiBaTb AOCTOMHCTBA UMEHHO TAaKOro MMEHO-
BaHUS NAEHTUMKATOPOB; He ObpalaiiTe Ha HUX BHUMAHUS.

1.2.2. CTpyKTypHBIE€ OTCTYIIbI: OOII1€ MPUHITUIBI

CrpyKTypa JjJo6oro ¢pparMeHTa nporpaMMbl JOJI2KHa OBITH
BUJHA C IEPBOTO B3TJIAAa, [IJIsT 9€r0 MPUHSATO UCIOJIH30BATh CMPYK-
mypHsle omemynst. [IpakTrnaeckn Bce COBpeMEHHbIE SI3bIKU TTPOrPaM-
MHPOBaHUS TIO3BOJIAIOT TIOMECTUTH B HaYaJjIe JII000H CTPOKU TEKCTA, TpPo-
U3BOADHOE KOAUMECTNEO NPOOEALHHLT CUMB0A08 — TIPODESIOB Wi Taby-
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JIANAN, 9TO TMO3BOJIAET OPOPMUTH TPOrPAMMY TaK, YTOOBI €€ CTPYKTYPY
MOXKHO OBIJIO «CXBATHUTDH> J1aKe PachOKyCHPOBAHHBIM B3TJISIIOM, HE BUM-
TBIBASACD.

J1106OMbITHBIM UCKIOHEHNEM M3 STOrO YTBEPXAEHMS| OKA3bIBAETCS S3bIK
Python, koTopblii kak pa3 He AONYCKAET NPOU3BONLHOMO KONM4YecTBa npobenos B
Hayvase CTPOKU — HAMpPOTUB, B HEM HAa YPOBHE CUHTAKCUCA UMEETCS >KECTKOE Tpe-
boBaHMe K KONNHECTBY TakUx NPOOENoB, COOTBETCTBYIOLWEE NPUHLMNAM 0opMe-
HUS CTPYKTYpHbIX OTCTYNOB. MlHa4e roBopsi, 6ONbLWMHCTBO A3bIKOB NPOrpaMMunpo-
BaHUS [OMyCcKatoT COBNIOAEHNE CTPYKTYPHBIX OTCTYNOB, TOrAa kak Python takoro
cobntoperusi Tpebyer. CTOpOHHMKM 0ByYeHUsi NPOrpaMMNpPOBaHUIO HA STOM 5i3bl-
Ke 0DbI4YHO OTHOCSIT Takoe XECTkoe TpebosaHue k goctomncTeam Python B posn
y4ebHOro nocobusi; K CoXaneHuto, aBTOp HEOLHOKPATHO Habnogan nmpoTueono-
noxHbI 3cppekT — nepexoas ¢ Python Ha kakoli-Hubyab apyroii s3biK, Ha4MHa-
rowmne nporpamMmmMmuncTbl O6}'Ier‘-|éHHO B34bIXalOT ” ((3a6I/IBaIOT)> Ha OTCTynbl, BEAb
«34€eCb MOXHO U 6e3 3Toro».

Crpykrypa nporpaMmbl (DOPMUPYETCs 110 TPUHIIKAILY BJIOXKEHUS O/I-
HOTO B JIDyTO€ — HAIPUMeED, OJHUX OTEPATOPOB B JIPYTHE ONMEPaTOPHI;
TEXHUKA CTPYKTYPHBIX OTCTYTIOB TTO3BOJIAET BBICBETUTH CTPYKTYPY MPO-
TPAMMBI, MOMPOCTY €O6U2AA 6MPAEO JIIOOBIE BIIOXKEHHBIE KOHCTDYKIIAU
OTHOCHUTEILHO TOr0, BO 4TO oHHU BioxkeHbl. K mpumepy, na [lackamne 3a-
TOJIOBOK IPOI'PAMMBI, CEKIIMU OMUCAHUN KOHCTAHT, THIIOB, ITI€PEMEHHBIX
U METOK, I1OAnporpaMmbl (npoueaypbl 1 (GyHKIUM), & TAKXKE [JIABHAA
IPOTPAMMA HE BA0HCEHDBL HU 60 MO, TAK YTO WX BCE CJIEIyeT MHCATH,
Ha4YWHAA C TIEPBOM MO3UIMHU CTPOKHU, HE OCTABJIAA TEPe]] HUMU HUKAKUX
mpobebHBIX cuMBOIOB. C IPYroit CTOPOHBI, KAXK/I0€ OMUCAHUE TIEPEMEH-
HOI 6.091C€H0 B CEKIHUIO ONUCAHUI, a KaxKJbIid Oleparop IJIaBHOU IpPO-
IPAMMBI 840%Ce€H B CaMy IVIABHYIO IIPOI'DAMMY, U T..; IOITOMY HUX CJle-
JyeT cABUHYTh BpaBo. Ha s3bike Cu BCE HECKOJBKO MPOIIE: HA BO UTO
HE BJIOXKEHBI IUPEKTUBLI Makpornporeccopa (#include, #define u t.1.),
onucanus byuxiuii (NB: B a3bike Cu HeT BJIOKeHHBIX (DyHKIUL), Omnu-
caHus ryI00AJIbHBIX II€PEMEHHbIX (BOOOILIE-TO JIydille HEe HCIIOJIb30BAThH
r7100aJIbHbIE TIEPEMEHHbIE, HO €CJIM OHU BCE 2K€ IOSBUJIUCDH, TO UX OIKCA-
HUS, PA3yMeEeTCs, HU BO YTO HE BJIOXKEHBI), U, KAK TPABUJIO, ONUCAHUS
TUTIOB — TOYHEE, T€ W3 HUX, KOTOPhIE TMPUBOAATCS BHE Tejl (DYHKIIHAN.
Bcé 310 MBI TUTIIEM, HAUWHAA € TTEPBOM MO3UITNU CTPOKH. B TO XKe BpeMs
JIOKAJIbHBIE OIUCAHUS IEPEMEHHBIX (& MHOTA M THUIIOB), & TAKXKE JII0ObIE
OIIePaTOPhI, ECTECTBEHHO, BJIOXKEHBI B (PYHKIIUU U JOJIKHBI OBITH COOT-
BETCTBYIOMIUM O0Pa30M CABUHYTHI.

IIycts Teneph B mporpamMMe BCTPEYAETCS TOT WJIW WHOM CA0HCHOLT
OIlepaTop, TO €CTh TAKOHU, B KOTOPBI B KQ4eCTBE COCTABHON 9aCT! MOy T
BXOJIUTH JApyrue oneparopbl. MoKHO HE COMHEBATBHCS, 9TO TAKUE BCTPeE-
TATCSA: TOJBKO CAMBIE MPOCTEHbKHE yIeOHBIE TPOrPAMMbI 00XOAATCS Oe3
BETBJIEHUN U IUKJIOB, HYy a B BETBJIEHUAX U [UKJIAX T€JAMH BBICTYHAIOT,
B CBOIO OYEpETh, OTepaTopbl. B 3T0ii cuTyalnnu onepaTopbl, MPeICTaBIIsI-
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forue coO0I0 TeJIa IPYTUX ONEPATOPOB, MOJKHBI ObIThH CIBUHYTHI BITPABO
OTHOCHUTEIHHO CBOUX «00bEMJIIOIINX> KOHCTPYKITHIA.

[MosicauM cka3zaHHOE HA TIPUMEPE; I ITOTNO PACCMOTPUM ITPOTrPAMMY,
OTBHICKUBAIOIIYI0 KOPEHb JuHeitHoro ypasHeHusd Buua axr + b = 0. Ha
[Tackase Takasi mporpamMma, MOYKET BBITJISI/IETh, 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
writeln(’True for any x’)
else
writeln(’No roots?’);
end
else
writeln(’x = ’, -b / a : 5:5);
end.

ObparuTe BHUMaHUE, 9TO ¢ KpaiiHeil JIeBOM MO3UIINN CTPOKU MbI HAUA-
JI IUCATh 3ar0JI0BOK (CTPOKY CO CJIOBOM Program), CEKIUIO OIUCAHUIL
(cs10BO var) u ruaBuyio nporpammy. OLUCAHUS IEPEMEHHDBIX BJIOXKEHbI B
CEeKITMIO OMUCAHUN W JOJIZKHBI OBITH CABUHYTHI BIPABO; MbI CABUHYJIH UX
Ha YeThbipe mpodesra. OmepaTopbl TVIABHON TPOrpaMMBI, HAYUHAS C TIEP-
BOro writeln, BJIOXKEHBI B HEE W TAKXKe TOJKHBI ObITH CABHHYTHI, 9TO
™Mbl u caenasu. Hakowmerr, Tena obenx BeTOK omeparopa if BJIOKeHBI B
510T if M, COOTBETCTBEHHO, CABUHYTHI e1ié nupasee (y2Ke Ha BOCEMb 1IPO-
0eJI0B OT Hauasa CTPOKM). B 07HOI M3 BETOK y HAC OKA3aJICs elié OIuH
omepaTop if, B KOTOPBIHA, B CBOIO OY€pEIb, BJIOXKEHBI ABa writeln’a; mx
PAHZ BAOHCEHHOCTIU COCTABJIAET 3, M JIJId UX CABUIA NIPUMEHAETCH yiKe
12 mpobenos.

Cuieryer o6paruTh BHUMAHKE HA TO, 9TO 3HAK, 3aKPbLEAIOULUT CIIOXK-
HY0 KOHCTPYKIMIO (B JAHHOM CJLy4ae 9TO KJIIOUYEBOE CJ0BO end), J0JKeH
OBITH HAIIMCAH B TOYHOCTHU C TAKOM K€ MO3UIINH 110 TOPUBOHTAJIHU, C KOTO-
poit HauMHAeTCS caMa BJIOKeHHAad KOHCTPYKIud. llepBurit end B Hameit
mporpaMMe 3aKpPbIBAET Omeparop if, Tak 9To MbI pa3mMecTusin ODYKBY e
B cioBe end TOYHO mox OyKBoit i B cioBe if. Bropoit end 3akpbiBaer
[JIABHYIO IIPOI'PAMMy U HAIIMCAH B KpaWHeil JieBOH 11O3ULUMU CTPOKU —
TOYHO TaK 7K€, KAK ¥ OTKPBIBAIOIINII TJIABHYIO IpOorpaMmy begin.

A Temepb mocMOTpUM, KaK MOTJIA OBl BHITJISIETH BBIMIETPUBETEHHAST
mporpaMma, eciau Obl MbI HE COOJIIOAIN CTPYKTYPHBIE OTCTYIIBI:
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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, 910 MbI HE U3MEHUJIU B [IPOIPAMME HU OJHOIO cJjioBa. Bo-
JIee TOTO, KOMITUJISITOPY GOCOAOMHO 6CE PaGH0, KAKON U3 3TUX IBYX TEK-
CTOB 00PabATHIBATH — PE3YJIbTAT MOJYUIUTCS COBEPIIEHHO OJNHAKOBBIN.
Haxomsarcs maxke JIIOAu, yTBEPXKIAIONINE, 9TO MPOrpaMMa He CcTajia Hu-
9yTh CJIOXKHEe [l MOHUMaHusi. Takue JII0/In, KaK TMPABUIO, HUKOTIA HE
paboranu ¢ mporpammamu 0Oojiee WeM Ha COTHIO CTPOK. IIporpammy B
HEOT(OPMATUPOBAHHOM BH/IE, OE3yCJIOBHO, TOXKE MOXKHO IIPOYUTATH, HO
9TO 3aHUMAET B HECKOJILKO pa3 GOJIbINE BPEMEHN U OTHUMAET CYIIECTBEH-
HO DOJIBITIE CHJT; TPOCTO HA COBCEM KOPOTEHBKHMX MPOrpaMMax 3TO HE TaK
3aMETHO.
Amnamornynas nporpamma na Cu Oymer IpUMEPHO TaKOi:

#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;
}

[Mpunanunst eé odopmienns — abCOTIOTHO TE XKe.

TToapobubrit pa3roBop 06 oTcTymax y HAC BIEPeIH, U BOOOIIE UM Oy-
JIET YJIEJIEHO CaMOe MPUCTAJIbHOe BHUMAHHUE, MOCKOJIbKY UMEHHO CTPYK-
TYPHBIE OTCTYIIbI OKA3BIBAIOTCS MOITHEHIITUM HHCTPYMEHTOM [OBBIIIEHH S
YUTAEMOCTH TEKCTa MPOrpaMMbl. B 9acTHOCTH, MBI y3HAEM, 9TO CTUJIA
PaCCTaHOBKH OTCTYTOB OBIBAIOT PA3HBIMU, HO JAJEKO HE BCE OHW JIOITY-
CTUMBI, ¥ HAYYUMCST OTJIMYaTh JOIMyCTUMOE OT Heaonyctumoro. IToka xe
OTMETUM HECKOJIBKO Hanbosee (DyH/TaMEHTATBHBIX TPUHIUIIOB.
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Haunéwm ¢ Toro, 4To pasmep cmpykmyprols omcemynos bvieaem pas-
HblM T MOXKET 3aBUCETh OT JIMYHBIX MPEIMOYTEHUI TPOrPAMMUCTA WJIN
(uamie) pykoBoxuTesss OpOEKTa. B BbIIENPUBEIEHHBIX IIPUMEPAX MbI
MCIOJIBb30BATN Y€ThIpe Mpobesia, 9T0 COOTBETCTBYET PAa3Mepy OTCTYIIA,
ycraHoBjeHHoMy 110 ymosdanuio B pegakrope GNU Emacs. Bo muorux
npoekTax (B yacraoctu, B sape OC Linux) st cTpyKTypHOTO OTCTyTIA
WCIIOIB3YIOT CHMBOJI TaOY/ISANNY, MPUIEM POBHO OnwmH. MOXKHO BCTpe-
TUTH Pa3Mep OTCTYIA B JBA TPODETa — UMEHHO TaKWe OTCTYIbI TPUHS-
ThI B KOJIE IIPOTPAMM, BbITycKaeMbix POHIOM CBOGOIHOTO TPOrPAMMHOIO
obecneuenus (FSF). Coscem peuxo uciosb3yercs tpu upobesa; Takoil
pa3Mep OTCTyMa WHOTAA BCTPEYAETCS B MPOTPAMMAX, HAMUCAHHBIX JIJIsT
Windows. [Ipyrue pa3mepsl OTCTyTa WCIOIB30BATH HE CJIEAYET, U ITO-
My ecTb psia npuauH. OIHOTO Mpobesa CIAUITKOM MAJO JIJIsi BUYATHHOTO
BbIJeIeHnsT OJIOKOB, JIEBBIH Kpail TEKCTa MPU TOM HAYUHAET BOCIIPH-
HUMATBHCS KAaK HEYTO IJIABHOE W He CIyKuT cBoeit neau. Kosmdecrso
TMPOOEJIOB, TPEBBIMAIIEE YETHIPE, TPYIHO BBOIUTH: €CJIU WX OOJIbIIE
MATH, WX TPUXOJUTCH CIYUTATH TPU BBOIE, UTO CUJIHHO 3aMeIIseT pa-
60Ty, HO U ATh MTPOBEJIOB OKA3BIBAETCS BBOAUTL OYEHb HEYJ00HO (ec/iu
yrozuo, nonpobyiite camu u y6eaurecs). Eciiu ke ucnosnb3osarh 6ombiie
OJTHO¥ TaOYJISIIUK, TO HA SKPAH HUYErO HE MOMECTUTCS: TPETUH yPOBEHD
BJIO?KEHHOCTH OKazKeTCsd IIpU 3TOM Ha 48-#1 nmo3unuu, OCTaBiidd BCero 32
3HAKOMECTA, HA COIEPKATEHHYIO YaCTh CTPOKW, 8 YETBEPTHIA YPOBEHb,
IS KOTOpPOTO ToTpedyercs 64-s mo3uiius, BoobIe Oy1eT HEBO3MOKHO
HCIOJB30BATD.

Bropoit npuHIUI CTPYKTYPHBIX OTCTYIIOB COCTOUT B WX HOCTOSHCTBE
B paMKax O/HOI nporpammbl. Bl Moxkere BbIOparh, KAKOil pa3Mep u3
JIOMYCTUMBIX (7Ba Tipobesia, Tpu mpobesia, YeTbipe npobena, Tabyasamms )
BaM OOJIbIITE HPABUTCS, HO BHIODAHHBIN BAMY PA3MEP OTCTYIOB TOJIXKEH
HCIIOJIb30BATHCS 60 6cel sawel npozpamme. ECau BAPYT BbI 10 KAKUM-TO
NPUYUHAM DEIITUTEe U3MEHUTH MEPBOHAYATILHOE PEIIeHne OTHOCUTETHHO
pasMepa OTCTYIOB, TO CJEAYIONUM JeHCTBUEM JOJIKHO OBITH COOTBET-
CTBYIOIIIEE M3MEHEHNE PAa3Mepa OTCTYIIOB BO BCEll y¥Ke HAMMCAHHON YacTu
MTPOTPAMMBI.

Hakomer, mocireuuii yHUBEPCAIBHBIH TPUHITUI COCTOUT B TOM, UTO
Jobasi CTPYKTypa J0JKHA 3aKaHYMBATHCI CTPOKOI, HammcaH-
HOM C TOI ke MO3UINU II0 TOPU30HTAJIM, C KOTOPOM HammcaHa
CTPOKa, IJe 3Ta CTPYKTypa Hadamack. Uuorua 1o upasuio (owu-
604HO!) TOHUMAETCA B TOM CMBICJIE, UTO COOTBETCTBYIOIIUE APYT JAPYTY
cro0ku (cioBa begin u end B Ilackase, durypnsie ckoOku B a3bike Cu
U T. ]1.) JOJIZKHBI ObITH PA3MEIEHbI B OJHON KOJIOHKE, HO 9TO HeBepHO. O1-
KPBIBAIOIIYI0 CKODOKY 9aCTO OCTABJSIOT HA OIHON CTPOKE C 3ar0JIOBKOM
(oneparopa, HoAIPOrpaMMbl, CTPYKTYDPbIL U T. II.; UMEHHO TaK MbI 1IOCTY-
[IUJIU B BBINIETPUBEASHHBIX TPUMEPAX ), IPH 3TOM OHA, MOYXKET OKA3aThCsl
CKOJIb YTOJTHO JIAJIEKO CIIPaBa, HO 3aKpPbi6a10Uas CKOOKA TIPU 3TOM 0043a-
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HG HAXOIUTHCSA B TOM K€ KOJIOHKE, TJie HavaJiCsd 3arojioBoK. Bor mpumep
HEJIOIYCTAMOIO PA3MEIEeHUs 3aKPhIBAIOINEH CKOOKH 0T OTKPBIBAIOIIIEH:

if a = 0 then begin
if b = 0 then
writeln(’True for any x’)
else
writeln(’No roots’)
end { TAK HEIB34!!'! }

CpaBHuTe 3TOT TIpPUMEp ¢ MPUBEIEHHON BbIlie mporpammoii. Ormerwm,
4TO CAEAYIONUN BAPDUAHT CYUTAETCHA BIIOJIHE JIOIYCTUMBIM:

if a = 0 then
begin
if b = 0 then
writeln(’True for any x’)
else
writeln(’No roots’)
end

OT mpeabIAymuX MPUMEPOB 3TOT BAPUAHT OTJIUYIAETCS TEM, 9TO CJIIOBO
begin (a g a3bika Cu — oTKpbIBaomas GpurypHas CKOOKa) pa3Mera-
ercs Ha OTAe/bHOM cTpoke. OOBIYHO B TAKUX CJAydasX CKOOKHU HE C/IBH-
ralTCAd OTHOCHUTEJIbHO 3aroJjiIOBKa, HO WM 3TO IIPABUJIO HE ABJIACTCA a6co—
JIIOTHBIM: WHOTIA, CKOOKM TOKe CABHUTAIOT. Takoil BApHUAHT TTPUMEHSIETCS
KpaliHe peako, HO, TeM He MeHee, TaKKe OTHOCUTCA K YHUCIIY JONyCTH-
MbIX12

if a = 0 then
begin
if b = 0 then
writeln(’True for any x’)
else
writeln(’No roots?’)
end

3/1echb MbI MO-IPEXKHEMY HCIOJIB30BAIM OTCTYII B YeTbipe mpobesa, HO
OOBIYHO TPU TAKOW DPACCTAHOBKE OMEPATOPHBIX CKOOOK BO3HUKAET OCT-
pblit 1edUIUT MECTa MO TOPW30HTAJN, TaK YTO HaIle BCEro MPH ITOM
HCIIONB3YIOT JABA MPO0esa, a He Y9eThIpe.

1,Z[J151 TE€X, KTO YBEPEH B HEJOIYCTUMOCTH 3TOrO BaPUAHTA, 3aMETUM, YTO UMEHHO
TaK 0popMIIeHbl HCX0aHbIe TeKCTHI Glibc 1 BooOIIe IpaKTUIECKH BCEX IPOTrPAMM, CO-
3paBaeMbix KoMaHmo GNU. MoXHO coracuThbcs ¢ MEeHHeM TopBaabaca, 9TO STOT
CTHUJIb HE CJIUIIKOM KpaCI/IB, HO HA3BIBATH €TI0 He,ELOHyCTI/IMbIM BCé 2Ke He CTOI/IT, mo-
CKOJIBKY TIPOGJIEMBI, BO3JIaraeMble HA CTPYKTYPHBIE OTCTYIIBI, OH B II€JIOM PEIIAeT.
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BakHO NOMHUTD, 94TO KaKoii Obl 3 cTusieil (pasymeercs, us donycmu-
MbUL) Bbl HU BBIOpAJIM, €ro CJIeLyeT NPUAEPKUBATHCS Ha NPOTIKEHUN
BCEro TEKCTa MPOrPAMMBI.

OrMerum emé ouH BaxKHbi MoMeHT. Hu B KoeM ciiydyae HeJIb3s
JomycKaTh CMellluBaHus MPo6esaoB U Tabyasauuii mpu mocrpoe-
HAU OTCTYNOB. EC/IN BbI UCTOIL3yeTEe MJIsT OTCTYTOB TabyJISIIUIO, WC-
MOJIB3YITE MOoAbKO €€; ecii Bbl MCIOJb3yeTe MpOoOesbl — HUKOIIA He
3aMeHsiTe uX TabyIANUIMEU, CKOJBKO Obl UX HE MPHUIIIOCH BKOJOTHTD.
Jemo TyT B TOM, 9TO COOTHOIIEHWE TAOyIAIMUU U mpobesia, BOOOIIE ro-
BOPsi, 3aBUCUT OT UCIOJIB3YEMON OIMEPAIMOHHON CPEJbl, TEKCTOBOIO Pe-
JAKTOpA, MPOTPAMMbBI TIPOCMOTPA, U T. JI.; JAJEKO He BCeraa W He Be3Je
TaOyJANKsT COOTBETCTBYET BOCHMU TIO3UIIUSIM.

Jleno oCIOXKHSETCsT elé U TeM, 9TO HEeKOTOPbIE TEKCTOBBIE PeaK-
TOPBI, TKOOBI OPUEHTHUPOBAHHBIE HA MPOTPAMMECTOB, 3a9€M-TO 10 COO-
CTBEHHON MHUIIMATHBE 3aMEHSIOT BOCEMb IIPOOETIOB CHUMBOJIOM TaDyJisi-
[IMU; B KAUECTBE MPUMEPa TAKUX CBOEBOJBHBIX PEIAKTOPOB MOYKHO Ha-
3BaTh BCTPOEHHBINH penakTop cpeabl Turbo Pascal (koneuno, sta cpega
K HBIHEIITHEMY BPEMEHH MepPTBee MHBIX erHIeTCKUX MYyMUi, HO, K COXKa-
JIEHUIO, B HEKOTOPBIX y4eOHbIX 3aBEIEHUAX OHA BCE €I B XOAY), a u3
peaakropos nox, OC Unix — nmodemy-To O4Y€Hb MOIYJIAPHBIA Cpeu CTy-
JIEHTOB BCTPOEHHbIH pegakrop 0bosiouku Midnight Commander. O6br4-
HO 3aMeHy MpO0esIOB TaOy ISAIUsIMA MOYKHO OTKJIIOUNATH; €CJIN 9TO TaK —
00s13aTE/IbHO OTKJIIOUUTE €€, €CJIN HET — UCIOJIb3yHTe IPYTOil PEIAKTOD.
OrMeruM, 9TO MOTH30BATHCS BCTPOCHHBIMU PEIAKTOPAMHU TaK HA3LIBAE-
MBIX MHTEIPUPOBAHHBIX Cpel pa3paboTKu B JIOOOM CIydae HE CTOUT —
€CTb MHOIO ropasjio 6osee y100HBIX TEKCTOBBIX PEIAKTOPOB, CPEIU KO-
TOPBIX MOYKHO BBIOPATH TAKOM, KOTOPHIN TIOHPABUTCS JTUIHO BAM.

1.2.3. Emé o npobenax

CTpyKTypHBIE OTCTYIIbI — HE €JIMHCTBEHHBIN CJIydail, KOrjaa B Mpo-
rpaMMmy pajy JIydirneil YuTaeMOCTH BCTABJISAIOTCS MPOOEbHBIE CHMBOJIBI,
He BIAAOIINE Ha €€ cMbICI. Tak, CTPyKTYPHO 000COOTeHHbIE YACTH TIPO-
rpaMMbl (HalpUMep, OTJeJbHbIE IIPOUEyDbl U (DYHKIMU) PEKOMEH/LYeT-
CS1 OTJIEJTUTH APYT OT IPYTa MyCThiMu cTpoKamMu. CHUMBOJIBI-Pa3IeIUTENH,
KOTOpbIE HE TPEOYIOT MPOOEJIOB [JIs OTAEJE€HUS] WX OT APYTHUX JIEKCEM,
TeM He MeHee JacTO OOpaMJIAIOT IPodeJaMu ¢ 00erX CTOPOH WJIN C Of-
HOI CTOPOHBI.

K Bompocy o Tom, KOrjga cieiyer u KOrJa He CJeIyeT BCTABIATH B
TEKCT HPOIPAMMDI «JIMIIHUE» [IPODEJIbL, Mbl €ll§ BEPHEMCs, & IIOKA OT-
METUM OJMH OYEHb BAYKHBI MOMEHT: HUKOTJA He CJeJdyeT B KOHIe
CTPOKU OCTaBJIATHh IPOGEJIbl, KOTOPhIX «He BUAHO» . Takue mpode-
JIBI 9aCTO TOSIBJISAIOTCS B TEKCTE TMPOrPAMMBI «CaMu cOOOM», Hempe Ha-
MEPEHHO: HAIIPUMED, €CJIU Bbl HAOPATIU CTPOKY KOJA C MPODETIOM MeXK 1y
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OTJETHHBIMU €€ YaCTSIMU, 3 3aTeM PEIUIN 3Ty CTPOKY PAa30pBATH B TOM
MeCTe, T/Ie CTOUT IIPODEJT, TOCTABWIN KypPCOpP HA MEPBBIA CHMBOJI MOCJIE
upobesia (TOT CUMBOJI, KOTOPbIil CTAHET HEPBLIM CUMBOJIOM HOBOIA CTPO-
Ku) ¥ Haxkasiu Enter, To 31a — Kazasoch Obl, IPUBbIYHAS, OYEBUIHAS
n 6e300mgHAsT — TOCTAEIOBATEIHLHOCTh AEHCTBUIT KAK Pa3 W MPUBEIET
K TOMY, 9TO HA TPEABIAYINE#l CTPOKE B KOHIIE OCTAHETCS <«HEBUIUMBIN»
mpobeJI, BeAb CHMBOJI TEPEBO/IA CTPOKU BBI BCTABUJIU 7110CAE HETO.

IIpuunna kpaiiHeii HeXKEIATEJIbLHOCTH TAaKHX IIPOOETIOB HOBOJILHO
npocra. Eciu paccMoTperh ABe CIpOYKU KO/, €IMHCTBEHHBIM Pa3/Iiidy-
€M MEXK/ly KOTOPbIMH OKAXKETCsl HaJu4uue,/Orcy reTBUe pobesioB B KOHLE
CTPOKH, TO (hopmaabHo (T.e., HATPUMED, C TOYKU 3PEHUS CUCTEM KOH-
TPOJIA Bepcuil) 310 OyayT ABe Pa3HbIe CTPOKH, HO €CJIM TH JBE CTPOKH
[pEeIbsIBUTH JJisl CDABHEHUS YEJI0BEKY, OH He CMOXKeT YBHUIETh, B 4éM 3a-
KJIFOYaeTCsl Pa3sHUIA MeXKIy HUMU. Bo MHOIMX Cilydasix, BOSHHKAIOIIHUX
B IIPOrPAMMUCTCKON [PAKTHUKE, YeJ0BEeK, U3ydaroliuil pas/uddus IBYyX
BepCHii OIHOTO U TOTO K€ MPOTPAMMHOTO TEKCTa, He Motcem cebe nos-
604UMb OCTABUTH TAKYI0 CUTYAIUI0 063 BHUMAHWS, & 9TO 3HAYUT, 94TO
eMy IpPUAETCs MOTPATUTh BpeMsi (MHOI/IA 3HAYUTEIbHOE) HA BbISICHEHUE,
B 4éM 2Ke TYT JeJ10. BIsSICHUTH, 9TO B KOHIIE OSHON M3 ABYX CTPOK IIPH-
CYyTCTBYIOT «HEBHIUMbIE» [IPOOEIbI, 3a4acTyi0 ObIBAET HEIPOCTO — TaK,
€C/id IIPOrPAMMUCT M3ydaer oT4ér 00 M3MEHEHMHAX B KOJEe, CIeHepUpO-
BaHHBIA B BHae html-cTpaHuIbl, TO «HEBUIUMBIE» MPOOETILI OH CMOXKET
3aMETUTH HE PAHBIIE, 9€M 3arpy3uT 00€ BEpCHUU B TEKCTOBbIH PEIAKTOD —
a BeJIb MOXKHO M HE JOraJaThbCs 3TO CAEIATh.

1.2.4. PazbueHne 3a1a4 Ha 0oA3aaa4u

Bepuémcs Kk npuHIMIAM HANMCAHUS CAMOPA3bIACHAIONErO Komia. 1lo-
CJeAHUM U3 TPEX NEPEYMCJIEHHbIX HAMH IIPUHIMUIIOB Oy/eT NpUMeHEH-
HBII K TIPOrPaAaMMUPOBAHUIO KJIACCUYECKUH JIEBU3 «Pa3deidil U BJIACT-
Byit». IIporpammy ciiegyer pasdburs Ha noguporpaMmsl (mpore-
Aypbl, GYHKIMU U T.II.) TakK, 9TOObI KaXK/yl0 U3 HUX MOXKHO
ObLIIO OXBATUTh OJHWM B3IJISIOM U MOHATH, KAK OHA YCTPOEHA,
He KOMasiCh BO BCEM OCTAJIBbHOM KOJ€. JTO HA3BIBACTCH 0€KOMTO-
suyued.

Hauunaromue mporpaMMucTbl (OOBIYHO IMKOJBHUKYM UJIM CTYAEHTHI
MJIQINIUX KYPCOB) YaCTO JEJIAI0T OJHY BECbMa CEPbE3HYIO OMUOKY: IIpe-
Hebperasi MOAPOrPAMMAME, MBITAIOTCS PEATU30BaTh BCIO 33,139y B BUE
0/1HOrO HOJIHIIIOr0 MaCcCUBA KOZA — IJIaBHON nporpammbl Ha [Tackaste uin
dyskuun main Ha Cu. Korjga pazmep takoit mporpaMMbl [€PEBAJIUBAECT
3a KaKyI0-HUOYAh COTHIO CTPOK, KOJI CTAHOBUTCST COBEPIIIEHHO HE TO/I/1a-
IONUMCS HABUTAIIUAU; TIOMPOCTY TOBOps, Mpu paboTe ¢ TAKOW Imporpam-
Moit (Hampumep, npu HEOOXOAUMOCTU YTO-TO B HEll MCIPABUTH) GOJIbIe
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BPEMEHU TPATUTCS HA, MOUCK HYKHOTO pparMeHTa, HeXKeJIU Ha, CAMU UC-
MIPABJICHUS.

Cpasy ke oTMeTuM, 9T0 pa3dbUBATh MPOTPAMMY HA OTAE/IbHBIE YACTH
Kax nonaso 6eccmbicienno. Harra 1ieib — CHU3UTH CII02KHOCTH IPOrpaM-
Mbl, TOBBICUThH €€ YUTAEeMOCTh M IOHATHOCTh; HO HAPE3ATh POIPAMMY
Ha KYCKH MOXKHO TaK, UTO OHA, CTAHET eIIE 00JIee 3aMyTaHHOI, YeM ObLIA.

Bazkneiinee nmpaBuio JEKOMITO3UIMKA COCTOUT B TOM, YTO KaXKJast
moamporpaMMa JIoJI>KHA periaTh POBHO OJHY 3aJady, TPUIEM BbI
JOJIZKHBI 17151 cebsi cpopMyIupoBaTh, KAKYyI0 KOHKPETHO 33/ady Oymer
pemars 3ta noguporpamma. OTBeT Ha BOIIPOC «YTO JeJIaeT 3Ta MOo/d-
mporpamMMay JOJDKEH COCTOATh U3 00HOU pasds, nMeromei onuy
rPAMMATHYECKYIO OCHOBY, TO €CTh BCEBO3MOKHBIE CIIOKHOCOIMHEHHDBIE U
CJIOYKHOTIOTYMHEHHBIE TPEJIOXKEHNUsT 31eCh HE TOIATCS.

Kpowme Toro, Kaxk1asti BbIJIeJIEHHasl MoJ3aJava JI0JI>KHA OBITH
Takoii, YTOOBI MpH paboTe HAJ| BLI3LIBAIOINEH MOANPOTrpaMMOii
MOXKHO OBLIO HE TIOMHUTBH JdeTajV Peajn3alui BbI3bIBAEMOIi,
u Haobopot, mpu pabore HaJ BbI3LIBAEMON — HHUKAK HE y4H-
THIBATh JEeTajH peajm3anuu BbI3biBaroileii. Eciu 310 mpasumo —
TaK Ha3bIBAEMOe mpebosarHue 060cobaeHHOCTIU — He BBINOTHIETCH,
Takoe pa3bueHue Ha MOAIPOrPAMMBI CAEJIAeT YTEHHE TEKCTa IPOrpaM-
Mbl TPy/IHEE, & HEe IPOIIE, BE/b [IPU AHAIU3E KOMA IPUAETCH IIOCTOSH-
HO «IIPBITATh» MEXKY TeJaMU ABYX MOANPOrPAMM, TTOCKOJbKY OIHY 0e3
JPYyroil yzKe He IOHATD.

IIpu npoekTupoBaHUY TOAIPOrPAMM BAXKHO CJIEIATH 33 MOJIY YOI~
MHCs Y BaC CIECKaMu mapameTpoB. Hapyienune TpeboBanns 060co0eH-
HOCTHU OY€Hb 4YaCTO MPOSBJIAETCH BO3HUKHOBEHHEM I[1APAMETPOB, CMbBICII
KOTOPBIX HEBO3MOXKHO O0bSICHUTE, HE MPUOeras K 0O0bsICHEHUSIM TTPUHITI-
ma, paboThl BRI3BIBAOIIEH TOATporpamMMbl. C y4éTOM 3TOr0 MOXKHO yTOU-
HUATH CHOPMYIUPOBAHHOE BBINE TPABUJIO: OTBET HA BOIIPOC, YTO Je-
JaeT JaHHAs MOJAIIPOrpPaMMa, JIO0JI’KEH COCTOATH M3 OJTHOI Hpo-
cToii ppasbl, M U3 3TOI Pppassl JOJKHO OBITH XOTs ObI B IEPBOM
OpubJIN>KEeHNN MOHSTHO, KAKOBa CEMaHTHKA BCEX MapaMeTpPOB
HOAMPOrpaMMBbi.

QopMupys COUCOK MapaMeTpoB, 0OpATHTE BHUMAHUE HA WX KOJIUUE-
cro. Iloamporpammy, mMerolyo He 6oJjiee OATH TapaMeTPOB,
WICIIOJIB30BAaTh JIETKO; MOAIPOTPAaMMYy C HIECThIO MapaMeTpaMu
WICIIOJIB30BAaTh HECKOJBKO 3aTPYJHUTEJIbHO; IIOSIPOTrPaMMBI C
cemMbI0 U boJjiee MapaMeTpaMu yCJOXKHSIOT, a He obJierdarTr pa-
60Ty ¢ Kogom. DTO 00yCJIOBJIEHO OCOOEHHOCTSIMU “€JIOBEYECKOr0 MO3-
ra. Yaep:Karh B MaMATH TOCIEI0BATEIHHOCTh U3 HATH OOBEKTOB HaM
JOCTATOYHO MPOCTO, TOCJIEIOBATEHHOCTh W3 IIECTH OOBEKTOB MOXKET
y/IepKaTh B HAMSATU HE KaXK/blil, HY & ecjii OObEKTOB CeMb WJid OOJIb-
111e, TO yAEepKATh WX B MAMSATH €IUHON KAPTUHKOM TOMPOCTY HEBO3MOK-
HO, TIPUXOJINTCSI COOTBETCTBYIOIIYIO MOCEI0BATEIBHOCTD 3a3Y0pusamsy,
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a TIOTOM TPATUTh BPEMs W CHUJIBI, YTOOBI BCIOMHUTEH 3a3yOpenuoe. Ilo-
Ka Ballla MOANPOrpaMMa MMeeT He OOJIbINe TATH MapaMeTPOB, BbI, KaK
[IPABUJIO, JIEFKO YAEPKUTE B IIAMATH UX CEMAHTHUKY (€CJM 9TO HE TakK —
CKOp€ee BCero, HOALPOrpaMMa HeyJAadHO CIPOEKTUPOBAHA), TAK YTO Cle-
JIaTh BBI3OB TAKOM IOAIIPOrpaMMbl OKazKeTCd IJid BaC JIET'KO. ECJH/I Ke
mapaMeTpoB OOJIBITIE, TO HAMUCAHNE KAXKJIOTO BBI30BA ITOMH TOAITPOrpaM-
MBI TIPEBPATUTCSA B MYUIHUTEJIHLHOE W HE BCETJA YCIEITHOe KOBBIDIHUE B
MaMaTH Wid, 9TO Oojiee BEPOSATHO, B TEKCTE MPOTPAMMBI; TAKHWE BEId
Hen30eKHO OTBJIEKAIOT MPOrPAMMUCTA OT TEKYyIeil 3aJadu, 3aCTaBJIsds
BCHOMUHATH HECYIIECTBEHHbIE JeTAIN KO, HAIMCAHHOIO paHee.

Iloxkamyii, caMoe MPOCTOEe M3 MPABUI TPAMOTHON JEKOMTIOBUIINY CO-
CTOUT B OTpAHUYEHNH JJIMHBI KaykKI0il 000cobiennoit gactu. B maease
KaxKJas MOoAIporpaMMa (BKJIIOYAs «IJABHYIO» IporpaMmy win (byHK-
LMIO) JOJIZKHA ObITH HACTOJILKO KOPOTKOM, YTOGBI OHOIO GErsioro B3riis-
Ja Ha Heé ObLIO JIOCTATOYHO /UIsi HMOHMMAaHUs €€ 00Ieil CTPyKTyphI.
Ocraércst TOMBKO TOHSTh, CKOALKO O3HAYAET ITO «OBITh HACTOJBKO KO-
pOTKO#». ONBIT TOKA3BIBAET, YTO HAeAIbHAS MOAMPOTPAMMA, HE TOJIKHA
MIPEBBIIATH B JUIMHY 25 CTPOK.

Yucno 25 BO3HMKNO 3Aecb He cny4vaiiHo. TpaAnUMOHHLIA pa3Mep 3KpaHa
andasuTHO-uMdposoro TepmuHana coctaensier 25x80 unu 24x80 (24 wnnn 25
cTpok no 80 3HAaKOMECT B CTPOKE), M CHMTAETCS, HTO NOANPOrpaMma AOJKHA
LeIMKOM YMELATbCsl Ha TaKoW 3KpaH, 4TOObl Ansl €€ aHannW3a He MpUXOAUNIoCh
npuberatb K CKponnuHry. BnonHe BO3MOXHO, 4TO JINYHO Bbl NPEANOHUTAETE pa-
60oTaTh C pesakTopaMy TEKCTOB, UCMOJb3YOWMUMN PAOUHECKN PeXXUM, 1 Ha
BALUEM 3KpaHe yMeLaeTcs ropasgo bonbuwe, 4em 25 CTPOK; 3TO B AEACTBUTENb-
HOCTN HUKAaK HE MEHSAET CUTyauunto, NOTOMY 4TO, BO-NEPBbIX, BOCAPUHNMATb TEKCT
CYLLECTBEHHO AJIMHHEE, HEXEeNn Ha 25 CTPOK, TSHKENO, Jake eCc/in €ro yaanochb
MNOMECTNTb Ha 3KpPaH; BO-BTOPbIX, MHOIrNe NporpamMmmMunCTbl, Aa>Ke UCNoab3ys rpa-
uyeckuii pexum, npegno4nTatoT pabotaTs C KpynHbIMY WpUdTamMmn, Tak HTO Ha
nx 3KpaH bonblue 25 CTPOK BCE-Takn He BE3eT.

Jlumur B 25 cTpOK, BOOOIE rOBOpsi, HE BIOJHE KEcTkuil. Tak, ec-
JM B Baulell 1OMIpPOrpaMMe BCTPETHJICs oneparop Bbibopa (case s
MMackans, switch gana Cu, cond aysa Jlucna u T.11.), TO BIOJIHE JOIYCTH-
MO 9yTb MPEBBICUTH YKA3aHHBIN pa3Mep: CKaykeM, moamporpamma B 50
CTPOK OOBIYHO KPUMHUHAJIOM HE CUUTAETCS, XOTS U HE MIPUBETCTBYETCS.
C zmpyroit cToOpoHBI, eciiu TOAporpaMMa noabupaercsa K Jamuae B 60, a
10 u 70 CTPOK, TO €€ HEeOOXOAUMO HEME/JIEHHO, HE OCTABJAS STOrO HA
abCcTpaKTHOE «IIOTOM», Pa3duTh HA HOoA3aAa4u. Eciim ke moamporpaMmma
TIepeBaINIIA 33 COTHIO CTPOK, BaM CJIeIyeT TePEOCMBICIUTH CBOE OTHOIIIE-
HEE K 0POPMJIEHUIO KOJIA, MIOCKOJIbBKY TP MPABUIHHOM IOIX0E TaKOTrO
HUKOT/Ia HE TTPOU30UIET.

Yarre Bcero HapyineHue MepevncaeHHbIX IPABUII TPOUCXOIUT U3-33
n030uet JeKoMNO3UYUL: aBTOP MPOrPAMMBI HUIIET KAKYIO-TO €€ 9acTh,
HE 33JIyMBIBAsICh O BBIHOCE TIOA33JI1a9 B OTAETbHBIE TIOAMPOrPAMMBI, U
CIIOXBATBHIBAETCS, KOTJA YK€ CJIOXKHO 9TO-TO UcIpaBuTh. CTpemMsach 10-
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OUTHCST POPMAALHO20 COOTBETCTBUS TPEOOBAHUSM, OH B MTOAMPOrPAMME,
JIJTMHA, KOTOPOU MTPEBBICUIA IPUINYNS, BEIONPAET HEKUil Ppaemenim Koda
¥ BBIHOCHUT €r0 B OTJEJIbHYIO moamnporpamMmMy. OObIMHO IPU 9TOM TYT Ke
BBISICHAETCS, 9TO ITOT (PPArMEHT UCHOIB3YET JIBEe-TPU JIOKAJIbHbBIE Mepe-
MEHHbIE, a TO U BCE NATh, U UX IIPUXOAUTCHA 1EepeJaTh B HOByIO THOAIIPO-
rpaMMy 4epe3 TapaMeTphl, MOMYCKAIOIHe MOIUMDUKAIMIO TEPEMEHHBIX
BBI3BIBAEMBIM — var-napamerpsr [lackass, ykazareau B Cu, CChLIIOYHBIE
napamerpbt B Cu++ u T. i1.; COGCTBEHHO rOBOPs, OOUIIHE TAKKX MApAMeT-
POB Kak pa3 W CBUJAETEILCTBYET O TOM, 9TO B IIOANPOrPAMMY BbIHECEHA
He nodaadaua, a nPocmo KYycok koda. Pasymeercs, Takasl 10AIporpaMmma
HE COOTBETCTBYET HU MPABUJY OXHOU (bpasbl, HU TPeOOBAHUID 000COD-
JIEHHOCTH, 9aCTO UMEET CJIUIIKOM MHOIO TTapaMeTPOB U B IEJIOM BBITJIs-
JIUT JIOBOJIbHO Heseno. Takoe «BbIHECEHWE KYCKOB» — 3TO BOODINE He
JIEKOMITO3UIHUS, 9TO CAMOOOMAH, BEJIb KO BCEH TPOrpaAMMBI IIPUA 3TOM
CTAHOBUTCS HE Jierde, a mpydHee 9UTATh: PAHBIIE HAMEPTBO CBI3aHHBIE
MeKIy cobo# (bparMeHThl KO XOTs Obl PACIOJIATAINUCH PSIIOM, & Te-
eph, YTOOBI UX MOHATh, HYYKHO TIOMEPEMEHHO CMOTPETH B PA3HbIE MECTA,
MPOrPAMMBL.

Cam akT MosiBIeHUs JIUHHON MOAIPOrPAMMBI B BAIIIEM TEKCTE MO~
Ka3bIBAET, YTO BbI TO JI BOOOIIE HE 3a/[yMbIBAETECH O JEKOMIIO3UIIUH,
TO JIM MBICJIEHHO OTMAXMBAETECh OT MbICJEH O Hell, caurasi, 4TO Mpsi-
MO ceifgac ecThb DoJree BaXKHbIE Jej1a. BOT TOMBKO BCE 9TH «BAXKHBIE J€-
Jlay TOTOM, CKOPEe BCEro, MPUIETCs MePeIesbBaTh 3aH0B0. Korma y Bac
BCE-TaKM JOUIYT PYKH J0 JEKOMIIO3UIUH, BbI ¢ XOPOIIed BePOATHOCTHIO
OOHApyKUTE, YTO JEJATh ITO yXKe MO3JHO U MOJAINPOrPAMMY MPUIETCSH
[EPENNCATh € HYJIsl, HOCKOJIbKY BCE €€ 4acTu HAMEPTBO 3aBS3aHbl JIPYT
Ha JIpyTa W pasIeaThess HE YKeJaloT. KeiIn 370 Tak — MepenuchBaire,
HE OTKJIQIBIBasi. DTO BCE PABHO MPHUAETCS CIEIATH, HO 9eM MO33Ke — TeM
OoJibirie OyIeT MOTPAIEHO CHUJI.

DTOro KoIIMapa MOXKHO JIEFKO u30exkKarb, eCJId BCerja  CJeo-
BaTh OJHOMY IPOCTOMY IPABUJIY: €CJM Bbl BHU/UTE, UTO, HAMKCAB
HEKYI0 JOMOJHUTEIbHYIO MOAIPOrpaMMy, MOXeTe YIPOCTUTh
ToT pparmMenT, HaJl KOTOPbIM paboTaere, TO cpa3y ke, He 3ajy-
MbIBasiCh, HAIIUIINTE €€, JaXke ecJin 3TO norpebyer 3amMmeTHOro
BPEeMeHMU; BpeMsi, BIIOXKEHHOE B TIOATOTOBKY HHCTPYMEHTOB, TIOTOM OKY-
nurcsa. Ciielyer HOA9ePKHYTh, 9TO MOTEHIIUAJIbHAS CJIOXKHOCTH JIOMOJI-
HUTEJIbHBIX [MOAIPOIPAMM HE JIOJKHA BAC OCTaHasmBarhb. K mpumepy,
ecyiu BBI paboTaeTe HaJl MPOIEIy PO, IInHA KOTOPOit coctaaser 20-30,
¥ BUJUTE BO3MOXKHOCTH COKPATUTH €€ JJIMHY HA TPU CTPOYKHU [IEHON Ha-
MUCAHUS TPOTIEYPHI B IECATH CTPOK — caemnaiire 310. COBOKYMHBIN 06b-
éM BaIeil IporpaMMbl IIPU ITOM BBIPACTET, HO CAOHCHOCMb — CHUBUTCSI.

Kpowme Toro, Bcerja moMHuTE, 9T0 BOSHUKHOBEHUs OAP/IAKA, IPOIIE HE
JOMyCTUTh, HEXKEJIN TTOTOM ero pasrpebars. He mo3BossiiiTe upe3amepHo
IPOMO3IKUM KOHCTPYKIMSAM TPOJIe3aTh B Balll TekcT. Hampumep, omepa-
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TOp BHIOOpa, BIIOXKEHHBIN B APYroil onepaTrop BbIGOpa, MpakTH-
YeCcKHM HHUKOT/IA He CJIedyeT CYUTATh JonmycTumMbiM. Eciu B BameM
oreparope BbIDOpa PeATU3aIis BCEX WU HEKOTOPBIX AJTbTEPHATHB OKa-
3aJ1aCh HACTOJIBKO CJIOXKHOIM, CJIEIyeT BBIAEJIUTh KAXKIYI0 ATLTEPHATUBY
B OTIEJILHYIO MOJIIPOTPAMMY, & CaM OMepaTop BbHIOOpA Torma Oyraer co-
CTOSITh W3 WX BHI30BOB. KOHEUHO, BJIOXKEHHBIE OMEPATOPHI BHIOOPA — ITO
JIAIITb IPUMED CUTYAINH, KOTOPOIl CieyeT m30eraTh; CKaXKeM, MsiTh BJIO-
JKEHHBIX NIPYT B JIPyTa IUKJIOB OYAYT CMOTPETHCS eI XyKe, TMPUTOM
HAMHOTO, & MPHU [MPABUJIBHON U CBOEBPEMEHHOM IEKOMIIO3UIUU y BAC,
CKOpee BCero, u TPEX BJIOKEHHBIX IIUKJIOB HUKOIJIA HE 00pa3yercs.

1.3. YHuUBEpPCAJIbHO-UYNTAEMBIA KO/

Co3smaBast TEKCT TIPOTPAMMBI, CIIEIyeT YIUThIBATH, 9TO B MUPE CYIIIe-
CTBYIOT CaMbI€ PA3HbIE OMEPAIIMOHHBIE CHCTEMbI U CPE/IbI, IPOrPAMMUCTHI
UCLI0JIB3YIOT HECKOJIbKO JIECATKOB (eC/Id HE COTEH) PeJaKTOPOB TEKCTOB
Ha JII000# BKYC, & TaK¥Ke BCEBO3MOYXKHBIE BU3yaIu3aTOPhI KOJA, (DyHKINN
KOTOPBIX MOI'YT CHJIBHO pa3ndarhes. /laleko He Bce mporpaMMUCThI 1O~
BOPAT HO-PYCCKHZ; KPOMe TOTO, JJIS CHMBOIOB KEPHJLTHIBI CYMIECTBYIOT
paznugHbie KOAUpoBKU. Hakonerr, or ogHOro paboduero mecra K Jpyro-
My MOL'YT CYHNIECTBEHHO PA3IUIATbCs PA3MEPbl 9KPAHA M UCIOJIb3YEMbIX
mpudTOB.

C urenneM TPaBUIBHO O(MOPMJIEHHON MPOrpaMMbl HE TOJIXKHO BO3-
HUKHYTH TPO0JIeM, KaKOBa Obl HEM ObLIA WCIOIb3yeMas OMEpAIMOHHA
cpesia. TOro MOXKHO JOOUTHCS, BOOPYKUBIITUCH BCETO TPEMsI TPOCTHIMHU
npasmwiamu: cuMBosibl u3 Habopa ASCII nocrynubl Beerga, aHrIuiicKuit
SI3BIK 3HAIOT BCE, 8 Y9KPAH HE OLIBAET MeHbIne, yeM 24x8(0 3HaKOMECT, HO
bosvuwe OH OBITH HE O0ST3aH.

1.3.1. Andasur ASCII — rapanTusa
YHUBEPCAJIbHOCTH TEKCTA

Ecnu ncnosib30BaTh B TEKCTE MPOrPAMMBI TOJIBKO CHMBOJIBI U3 HAOOPA,
ASCII, MOXHO OBITH YBEPEHHBIM, YTO 9TOT TEKCT YCIENTHO MPOYUTAETCS
Ha, JI000M KOMIIBIOTEpPE MHpA, B JIFOOOI ONMEeparnoOHHON CHCTEeMe, C IO-
MOIIBIO JTIODOH TMPOrpaMMbl, MPETHABHAYEHHON /11t PADOTHI C TEKCTOM,
u T. 1. HamomuuM, 9T0 B 3TOT HAOODP BXOMIST:

e 3arJIaBHbIE W CTPOYHBbIE OYKBBI JIaTHHCKOTO asihaButa 0e3
JIUAKPUTUYIECKUX 3HAKOB: ABCDEFGHIJKLMNOPQRSTUVWXYZ,
abcdefghijklmnopqrstuvwxyz;

2KaK y2Ke OTMEeYaJIOCh paHee, IPEAIIOJOXKEHUA CO CJIOBOM «HUKOTIa» JeJlaTh Bpe/-
HOj; 3TO OTHOCUTCA W K IIPEAIIOJIO?KEHUIO O TOM, YTO Ballly IPOTPaMMy <«HUKOrJa» HEe
CTaHYT YATATH IPOTPaMMHUCTBI U3 JAPYIrUX CTpaH.
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30 40 50 60 70 80 90 100 110 120

0: ( 2 < F P Z d n x
1: ) 3 =6 Q [ e o y
2: * 4 > HR \ £ p =z
3: 1 + 5 72 1 s 1 g q {
4: " , 6 @ J T - h r |
b: # - 7 A K U _ i s }
6: $ 8 B L V ¢ j t
7:% / 9 C M W a k u

8: & 0 : D N X b 1 v

9:. 7 1 ; E 0 Y ¢ m w

Puc. 1.1: Orobpaxkaembie cumBosbt ASCIIT

apabckue mudphi: 0123456789;

e 3HAKU apudMETHIECKUX AEHCTBUI, CKOOKU U 3HAKW MPENUHAHUS:

ey ME-THRHS)E O [1{3<>=4-%/"\ |}
® 3HAK TMOMYEPKUBAHUA _;
e TIPOOETBHBIE CHMBOJIBI — IPOOETT, TAOYIANNS W TEPEBO CTPOKH.

Hukakue apyrue cuMBOJIBI B 3TOT Ha0op He BxoaaT. B ASCII se Hamuioch
MeCTa JIJisi CAMBOJIOB HAITMOHAJIBHBIX allhpaBUTOB, BKJIIOYas PYCCKYIO K-
PUJLIHILY, & TaK¥Ke JIJisi JATUHCKUX OYKB C JMAKPUTHICCKUME 3HAKAMU,
rakux kak S min A. Her B 970M HAGOpE MHOIMX IPUBBIYHBIX HAM THIIO-
rpadCKUX CUMBOJIOB, TAKUX KAK JJIAHHOE TUPE, KABBLIUKU-EI0UKH («» )
" T

CumBoJibl, He Bxoagmine B Habop ASCII, B TekcTe mmporpamMm
WCIOJh30BaTh HEJIb3s — JlaKe B KOMMEHTAPHUSAX, HE MOBOPS yXKe O
CTPOKOBBIX KOHCTaHTaX W TeM Oojiee 00 maeHTudHUKATOpax. Bosbima-
CTBO SI3BIKOB MTPOTPAMMUPOBAHNS HE MO3BOJUT HUCIOJIH30BATH UTO TOMA-
JIO B MA€HTU(MDUKATOPAX, HO €CTh U TAKHME TPAHCISTOPHI, KOTOPBIE CINTA~
0T CUMBOJIBI, He BXogsmpe B ASCII-tabiuity, TOMyCTUMBIMY B UIEHTH-
dukaTopax — MPUMEPOM MOXKET CIYKUTH OOTBITMHCTBO HHTEPIIPETATO-
pos Jlucna. Hy a Ha cojiep:KumMoe cTPOKOBBIX KOHCTAHT M KOMMEHTAPUEB
OOJILIMMHCTBO TPAHCIATOPOB BOOOIIE HE 0OPAIIAeT HIKAKOTO BHUMAHWS,
MO3BOJISAST BCTABUTH TYIA MPAKTUIECKN 9TO yrogHo. U Trem He menee, mo-
MyCTUTEJbCTBO TPAHCAATOPOB HE JTOJ2KHO COMBATH HAC C TOJIKY: TEKCT
nporpaMMbl 06st3aH coctosTh u3 ASCII-cuMBOIOB, 1 TONBKO U3 HUX. JIT0-
6oit cumBout, He Bxomsmmii B ASCII, moxker mpeBpaTuTbcs BO 9TO-TO
COBEPIIEHHO MHOE 1IPU IEPEHOCe TEKCTA HA JAPYLOH KOMIBIOTED, MOXKET
MPOCTO HE MPOYUTATHCS U T. 1.

Bosuukaer ecTecTBEHHBIN BOMPOC, KAK ObITh, ECJIM TTPOrPaAMMa, KOTO-
PYIO BBI IUIIETE, JOKHA 00IMATHCSA ¢ MOJIb30BarereM mo-pyccku. Orser
HA 3TOT BOMPOC MBI JIAJIAM 9yTh MO3KeE.
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1.3.2. Aurnuiickmuii 93bIK — HE POCKOIITh, 8 CPEICTBO
B3AaNMMOIIOHNUMAHUA

ITo croxkwuBIIeiics TPaAuIAK TPOTPAMMUCTBI BCEI'O MUPA UCIOJIB3YIOT
UMEHHO aHIIMACKUI A3bIK I o0IIeHns MexKay coboit’. Kak npasuso,
MOXKHO IIPE/IITOJIaraTb, 9TO JI00OH dYesoBeK, paboTaionuii ¢ TeKCTaMu
KOMTIBIOTEPHBIX TTPOTPAMM, TOHMET XOTs ObI HE OYEHBb CJIOYKHBIM TEKCT
Ha, AHTJIHICKOM SI3BIKE, Be/Ih UMEHHO HA DTOM sI3bIKE HAIMCAHA JTOKYMEH-
Tarud K pa3HOOOpa3HbIM OMOIHOTEKAM, CTAHIAPTHI, OMUCAHNS CETEBBIX
MIPOTOKOJIOB, M3/IAHO MHOXKECTBO KHUT IO IIPOrPAMMHUPOBAHUIO; KOHEY-
HO, MHOI'ME KHHUI'M U JIPYI'He TEKCTbl IIePeBeeHbl Ha PYCCKuil (a paBHO u
Ha (DPAHILY3CKUil, ATOHCKUI, BEHTE€PCKWi, XUHIN U TTPOUNE HAIMOHAb-
HBIE A3BIKK), HO ObLIO Obl HEPA3YMHO OXKUJIATH, 9TO 410601 HYKHBIH BaM
TEKCT OKAXKEeTCs JIOCTYIEeH Ha PYCCKOM — TOTJA KaK HA AHTVIMICKOM [10-
CTYITHA TPAKTUYECKH JII00asi MPOrpaMMUCTCKasg nHMOPMAIHS.

3 3T0r0 BBITEKAIOT TPHU BAXKHBIX TpebOBaHUs. Bo-mepBbIx, JIIOOBIE
naeHTudUKATOPHI B IIpOrpaMMe JIOJI2KHbI COCTOATh W3 aHIJINi-
CKUX CJOB mju ObITh ab0OpeBmarypammu aHramiickmx cjioB. Ec-
JI BBI 3a0bLIM, KaK HY>KHOE BaM CJIOBO MEPEBECTH HA AHTJIMHCKUiT, HE
MMOJIEHUTECHh 3AIVIAHYTh B CI0Baphb. llogdepkuéMm, 9TO CJI0BA JOJIKHBI
ObITH MMEHHO AaHIJIMHCKWE — HE HeMelKue, He (paHIly3CcKue, He Jia-
TUHCKME U TeM 6oJiee He PYCCKHME <«TPAHCJIAUTOM» (LOCJIeHee BOODILE
cunTaercs y npodeCCHOHANOB MPU3HAKOM Kpaiine JypHOro TOHA). Bo-
BTOPBIX, KOMMEHTAPUH B IIPOrPaMMe JOJIXKHbI OBITH HAITUCAHBI
HO-aHIJIMNCKY; JIydIine BOOOINe HE MUCATh KOMMEHTAPUN, HEXKEJIU TIbI-
TaTbCs THUCATH UX HA A3bIKE, OTJIMYHOM OT aHrymiickoro. U, makowner,
HoJIb30BaTeJIbcKUii MHTepdeiic IIporpaMMbl J0JI2KEH OBITH JIH-
60 aHIJIOSI3BIYHBIM, JIM0O «MEXAyHapoJHBIM» (TO e€CTh HOILyC-
KaIolUM [epeBoJ, Ha JI00OIl sI3BIK); 9TOT MOMEHT MbI MOIPOGHO
paccMOTpUM B CJIeyiomieM naparpade.

K macrosmemy MOMEHTY y HEKOTOPBIX YHWTATENEdl MOI BO3HUKHYTH
3aKOHOMEPHBIA BOIIPOC — <«a 4YTO JeaTb, €CJIU 4 He 3HAI0 aHIVIAHCKO-
ro». OrBer Oyser TPUBUAJIEH, HO OH MOYKET BAM HE [OHPABUTHCS: B 3TOM
caydae HeOOXOIMMO CPOYHO HAYATH WHTEHCUBHOE W3yYEHUE AHTJIMICKO-
r0, 1 HAKAKWUX JIPYTUX BAPUAHTOB TYT HE MPEIIOKUTH. lIporpammuct,
He yMmeronuii 6oJiee-MeHee rpaMOTHO UCATH Ho-aHrauiicku (1 Tem Gosee
He OHMMAIOIIUIl AHIVIMICKOr0), B COBPEMEHHbBIX YCJIOBHAX MPOdeccuo-
HAJIbHO HEIPUIOJEH, CKOJIb Obl HEIPUSATHO 3TO HU 3BY4aJIO.

30cTaBEM B CTOPOHE BOMPOC O TOM, XOPOTIO 3TO MM TLIIOXO, K OTPAHHTHMCS KOH-
craranue#t ¢gakra. OrMeTHM, BOpOUeM, ITO y Bpadeil u (HapMaIEeBTOB BCETO MHDPA
eCThb TPAAWNIUS 3aIO0JIHATH PELENThl U HEKOTOPbIE APYyTHe MEeIUIUHCKHUE JOKYMEHTHI
HQ JIATBIHU, a, HAIPUMED, OPUIHAIBHBIM SI3BIKOM BCEMUPHOrO MOYTOBOrO COI034, SIB-
ssieTcst (PPAHIY3CKU; TaK UJIU WHAUE, CYyI[eCTBOBAHNE eIUHOIO TPOdECCHOHAIBHOTO
S3BIKA OOLIEHNS OKA3BIBAETCSI BO MHOIOM IIOJIE3HO.
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1.3.3. O pyCCKOSAABBIYHOM II0JIH30BATEIHCKOM
uHTepQeiice

MMyHKT 0 A3blKe NOSBb30BATENBLCKOIO UHTEPEiCa HYXKAAETCA B AOMNOSHUTEN b
HOM KOMMEHTapun, KOTOprﬁ NOCNYXUT OTBETOM Ha BOMPOC O TOM, KakK 6b|Tb, ec-
SN NPOrpamMma JO/KHa 0bWwaThCs C NONAb30BaTENeM No-pyccku (nam no-HeMeuKM,
WK NO-KNUTAWCKN — 3TO HE BAXKHO).

N3onsiunoHnsm B nporpammumpoBaHMm, K CHacTbio, YWEN B Janékoe npo-
WJI0., ¥ B HAWM AHU HAZ OAHOW NpOrpamMmoii mMoryT pabotaTe NporpaMMucCTb
U3 HECKONbKUX OECATKOB Pa3HbIX CTPaH, a MOJIb30BAaTLCS OAHOW W TOWA >X& npo-
rpaMMOﬁ MOryT NONb30BATENN BCEro0 MmMpa — BO BCAKOM Cnydae, BCEX yacrei
Mupa, rae €CTb KOMMNbHOTEPDI. B Takom O6CTaHOBKe NOCTOAHHO BO3HUKAET CUTYya-
Lusi, KOrga nporpaMMy HeobXoANMO «HAy4YuTb» 0BLATHCA C KOHEYHBIM MOJIb30-
BaTE€NEM HA TAKOM A3blKE, KOTOPOro HE 3HAET HNKTO U3 eé ABTOpPOE, I'IpVIHéM 9Ta
CUTyaunsl B HaLle BPeMs NPEACTaBAsieT CODOli CKOpee NPaBuMIIO, a He UCKIIOHEHME.
ApanTauusi nporpaMmMbl K MCMOSL30BAHUIO 4PYrOro si3blka OKa3blBAETCSl [OCTa-
TOYHO MpPOCTOl, ecnn €€ aBTOp CNeA0oBan ONpefenéHHbIM cornalieHusm; obuwas
naes TyT TakOBa, HTO UCXOAHbIE CTPOKM, KOTOPbIE JOMKEH YBUAETH (Mnn BBECTM)
NoJsIb30BaTeSb, MPSIMO BO BPeMsi paboTbl NporpaMmbl 3aMeHSIFOTCSt CTPOKaMM, Ha-
MUCaHHBIMN HA APYrOM si3blke, KOTOPbIE 3arpy»aloTcs n3 BHewHero daiina (To
€CTb H€ ABJIAKTCA 4aCTbHO ﬂpOI'paMMbl). B OonepaunoOHHbIX CnctemMmax cemMelicTBa
Unix obbl4HO Ansi 3TOW uenn ucnosb3yetcs bubnuoteka gettext; B HacTHOCTH,
npu pabote Ha szbike Cun, 4TObLI CcAenaTh BO3MOXHONA 3arpy3ky CTPOK BO BpPEMsi
NCNOJIHEHNA, BCE CTPOKN B NporpamMmme O6paMJ’IH}OTC$I 3HAaKOM I'IO,qLIépKVIBaHVISI n
ckobkamu — Hanpumep, BMECTO

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

Makpoc ¢ uMeHeM «_» pa3BOpaqMBaeTcs B BbI30B PyHKUUU gettext, koTopas
NbITAaeTCs HalTK palin C NepeBofOM COODLIEHMIA HA UCMONb3YEMbIl SI3bIK NHTEp-
ceiica, a B HEM, B CBOIO O4vepeab — nepeeog Anst cTpokn "Hello, world\n",
ﬂpl/l‘-iéM CaMa 3Ta CTPOKa NCNONIb3YETCA KAK KNKOY A1 NONCKA. ECJ’]I/I HE yAanocCb
HalTu Takoii mepesog (man cam paiin C nepesogaMu), B Ka4eCTBE pe3ysbTaTa
BO3BPALLAETCS aprymMeHT, TO eCTb eCcnn gettext He 3HAET, KaK MNEPEBECTU CTPOKY
"Hello, world\n" Ha Hy>XHbIi 513bIK, OHA TaK 1 OCTABMT 3Ty CTPOKY HETPOHYTOIA.

Ecnn Bbl N0 KaKMM-TO NMpUYMHAM He XOTWTE UCMONbL30BaThb gettext, pocTa-
TOYHO NepeonpeaennTb MakpocC _, 4Tobbl OH BCerga BO3Bpalan CBOW aprymeHT;
nepeaesbiBaTb BCIO MPOrpamMmy npu 3TOM He NpuaeTcs.

[a>ke ecnu Bbl HE COYMM HYXKHBIM MOAFOTOBUTbL CBOKO MPOrpaMMy K UCMONb30-
BaHUto ¢ bubnuoTekoii gettext, 3TO MOXeT cAenaTh 3a BAC APYro NporpamMMucT,
NPOCTO 3aKNH4YNB BCE CTPOKOBbIE KOHCTAHTbI B MaKpPOBbI3OB _(), H4TO AOCTATO4-
HO MPOCTO — MNpU W3BECTHON JIOBKOCTU 3TO MOXXHO CAENaTb OAHON KOMaHAOl B
TEKCTOBOM pegakTope. EcTb, ogHako, ofHO KpaiiHe BaXKHOE YCIOBUE, BbINMOHEHNE
KOTOPOro HeoOXOAMMO LSt MPEBPALLEHNSI MOHOSI3bIYHOW NPOrpaMMbl B < MEXAY-
HapOAHYtO»: BCE COODLLEHUsSI B €€ TEKCTE AO/KHbI ObITh aHrnuiickumu. [lBoiiHoi
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nepeson CMCTEMaMN MHTEPHAUMNOHANN3aUuMn HE NpeayCMOTPEH, HY a nepesoa4u-
KOB C PYCCKOro Ha papyrue si3biku, Oyab TO KUTAWCKMA UM Hemeukuii, HalTu
ropasgo C/IOKHEE, YeM MEPEBOLHUKOB C AHMINACKOrO — OCODEHHO €C/IN YHeCTb,
4YTO pe4yb MAET HE O npodaeCCMOHaanblx nepeeBog4yunKax, a, Kak npaBuso, o nNpo-
rpaMMmMCTax, KOTOPbLIM MPULLJIO B rOJIOBY NepeBecTn CoobLieHns o4epesHol npo-
rpaMMbl Ha CBOI POAHON S13bIK; AHIIMACKNIA 3HAIOT NMPOrpaMMUCTbl BO BCEM MUpE,
HO BOT HaliTWM HEPYCCKOro MPOrpaMMmUCTa, Npu 3TOM 3HAIOWEro pycckuii, byaer
NoCnoXxHee.

Kak Bnagum, nporpamMmma, fa>ke He aAanTUPOBaHHasH UCXOAHO NOA HY>XAbl MHO-
roA3bl4HOCTU, BNOJIHE UMEET LWAHCbl CTAaTb Korp,a—HMGyp,b <<Me>Kp,yHapop,Hoﬁ>> -
HO TOJIbKO B TOM CJIy4ae, eC/in NCXOLHO BCE COODLIeHNsI B €€ TEKCTe aHrIniCcKue.
/13 aToro oyeBugHbIM 0bpasom crefyer chOpMyIMPOBAHHOE Bbile YTBEPXKAEHNE:
Balla NpoOrpaMmMa A0JKHA ObiTb NMBO « MeXAYHAPOAHON», OO aHrNOSI3bIHHOIN.
Ecnn Bbl He 4yBCTByeTe cebsi B CUJIaX WM HE UMEETE XKENaHUsl YYUTbIBAaTb BO3-
MOXHbIi nepeBog, MHTepdelica NporpaMmbl Ha Apyrue si3blkn, MO KpaiiHel Mepe
He nuwaiiTe 4pyrux nNporpaMmMmCcTOB BOSMOXHOCTN CAENaTh 310 3a Bac. Ecnm xe
PYCCKOSI3bIHHOCTb SABASIETCS TpeboBaHMEM, HE MONEHUTECH CAeNaTb BCE MpaBusib-
HO — TO €CTb B COOTBETCTBUN C Tpe6oeavaM|/| LKMEXAYHAPOAHOCTU ».

1.3.4. CraggapTHbIii pa3mMep 3KpaHa

Heobxonumo y9uThIBATH CYIIECTBOBAHNE TAKOTO TIOHATHS, KAK CTAH-
OapTHBIN pasmep andaBuTHO-Im@POBOTO 3KpaHa, KOTOPHIH co-
ctaBjadgeT 24 niau 25 cTpokK 1o 80 cuMBOJIOB.

IMMupuna texcra B 80 cCMMBOJIOB CTajia CBOEro PoOJa Tpajunueil B
obsiactu nporpammupoBanus. Ilpoucxoxkaenune umcia 80 BoCXoauT KO
Bpemenam mepdokaptT; nepdokapThl HanboIee MOMyasipHOro dhopMaTa,
npenjoxkenaoro ¢pupmoit IBM, comepxkain 80 KOTOHOK [T TPpOOUBAHTIS
OTBEPCTHil, MPUIEM [IPU UCIOIb30BAHNY 11ePGMOKAPT [JTsl TPEICTABICHUS
TEKCTOBOM MH(MOPMAIUIH KaxK/1asi KOJIOHKA, 33aBaia oaud cuMBoi. Oaaa
nepdokapra, TaKkuM 00pa3oM, COopepKaJia CTPOKY Tekcra ;10 80 cuMBO-
JIOB JIJTWHOM, 1 UMEHHO W3 TAKUX CTPOK COCTOSJIN TEKCTHI KOMITHIOTEPHBIX
porpaMM TeX BpeMéH. /IanHa cTpoKn TeKcTa, paBHas 80 cuMBOJIaM, emé
B Hagajge 1990-x romoB ocTaBasiach OJHUM W3 CTAHIAPTOB JIJIsT MATPUI-
vbix npuHTepoB. Ilpm mosBaernnn B Hagase 1970-x romos asndasuTHO-
uudPOBBIX TEPMUHAIOB UX MIUPUHA cocraBuiia 80 3HAKOMECT, ITOObI
O6eCHe‘II/ITb «COBMECTUMOCTB» JABYX IPpUHOUTINAJIBHO PA3JINYHbIX CITOCO-
00B BBO/Ia, KOMITBIOTEPHBIX IpOrpaMm. JI0 CHX MOp MHOTHE KOMITBIOTEDHI,
OCHAIIEHHBIE IUCILJIESIMU, TIOCJIE BKIIIOYEHUS MUTAHUS HAYUHAIOT PAbOTy
B TEKCTOBOM DPEXKHUME, ¥ JIWIIb MOCJe 3arPy3KU OMEPAIMOHHON CHCTEMbI
[IEPEKJII0YAIOTCH B IPAMUUECKHIT PEKIMM; IITUPUHA IKPAHA B TEKCTOBOM
pexkume B OOJIBIIMHCTBE CIy4aeB COCTaBjsgeT BCE Te ke 80 3HAKOMECT.

OHUM U3 TPAIUIIMOHHBIX CIIOCOOOB YIIPABJIEHUST KOMITBIOTEPOM OCTa~
ércd KOMaHIHAs CTPOKa (B OCOOEHHOCTH 3TO BEPHO JJIf CHCTEM Ce-
meiicrea Unix, HO wacro Tpebyercs u B mupe Windows); uaine Bce-

27



IO JJisi 9TOTO WCIOJB3YIOTCA TPadUIECKUe MPOTPAMMBIL, IMYAUPYIOULUE
andasutHo-11rdpoBoit TepmuHas. IllupuHa CTPOKY B TAKUX TIPOrpaMMax
COCTAaBJISIET, KAK HECJIO2KHO H0rafarhes, 80 CHMBOJIOB, XOTs 3TO OOBITHO
JIETKO HCIIPABUTH, IIPOCTO U3MEHUB Pa3MepPbl OKHA.

Bouio 661 HeBepHO nostararh, 9o 9ncyio 80 31ech abCOMIOTHO CITydaii-
HO. Ecm orpannyenune Ha JJIUHY CTPOK CIEJIATh CYIIECTBEHHO MEHBIINAM,
MHUCATh MPOTPAMMBI CTAHET HEYIOOHO, B OCOOEHHOCTH €CJIM PEdYb HIET O
CTPYKTYPUPOBAHHBIX $3bIKAX, B KOTOPBHIX HEOOXOAMMO HMCIOJIH30BAHUE
CcTPYKTypHBbIX orcTynoB. Tak, B 40 cHMBOJIOB Ha CTPOKY HE YJIOXKUJIUCH
Obl /1a2Ke IPOCTEHbKHE [IPUMEDbBL IPOrPaMM, IPUBEAEHHbIE HA CTP. 14-15.
C apyroit CTOpOHBI, TPOrPAMMBI C CYIIIECTBEHHO DOJIee JIUHHBIMU CTPO-
KaMU OKa3bIBAETCS TAXKEJIO YUTATh, /TayKe eCJIM COOTBETCTBYIOIINE CTPO-
KU TOMEIAI0TCS HA IKpaHe wim jucte bymaru. [Ipuanna 3mecy cyrybo
SPrOHOMUYECKAsS U CBA3aHA C HEOOXOAMMOCTHIO MOCTOSHHO MEPEBOIUTH
B3IJIsi]] BJIEBO-BIIPABO.

Eciu BbI BO3bMETE B pYKU JIFOOYIO KHUTY TUTTOTPA(GCKOTO MPOUCXOK-
JIeHVsT, HATIEYATAHHYIO B OJHY KOJIOHKY — JIIOOOI 3MOXH, HA JII0OOM si3bI-
Ke, JIUIIb Obl THCHMEHHOCTD, UCIOJIH30BAHHASA B KHUTEe, ObLTa a/1dhaBUT-
HOIT — 1 cocamTaere B 1000# BHIOPAHHOM HayTa  CTPOKe Ha JII000i cTpa-
HUIIE COCTABJISIONINE 3Ty CTPOKY CUMBOJIbI, BKJIIOYasd 3HAKHU IIPEINHAHUSA
u 1upodesibl, Bl HOJdy4uTe pe3ynbrar or 65 g0 75; menbiie 65 ObiBaer
JIOBOJIHO PEJIKO, HO BCE-TAKM OBIBAET, & BOT DOJBINE 75 3HAKOB B CTPO-
Ke TUmorpad Cckoil KHUTH HAWTH OyaeT HaMHOrO ciaoxkuee. /lemo TyT B
TOM, 9TO TAKyI0 KHHUT'Y ObLIO Obl Heydoono uwumams. VIMeHHO Takas, a
HE KAaKasg-TO WHAs IIPe/esibHas JAINHA TUIOTrPadCKoii CTpoKn 00yCI0B-
JleHa OCODEHHOCTSAMHU HAIIErO 3PEHUs — COOTHOIIEHUEM YIJIA 3PEHUS, 33
TpeIeIaM¥ KOTOPOTO M300PasKeH e CTAHOBUTCS CJIUIITKOM HEYETKUM JIJIsT
BOCIIpUATHS OYKB, U YIJIOBOrO pa3Mepa OYKB, KOTOPHIE MBI €I MOXKEM
pa3obparTh, He BIUIAILIBASICH.

Tpanunuss orpaHuYUBaTDH AJIUHY CTPOK TekcTa 80 cHMBOJIAMY HACYU-
TBIBAET CTOJIb JIOJIIYI0 MCTOPUIO® MMEHHO HOTOMY, 9TO 4ucjao 80 OKa-
3aJI0Ch YIAYHBIM KOMIPOMUCCOM MEKIY MAJIONH BMECTHUTEIBHOCTHIO KO-
POTKHX CTPOK W HEyJZ0OOYNTAEMOCTHIO IJIMHHBIX. Bo Bpemena mepdo-
KapT TepBbIe HECKOJbKO MO3UIUA CTPOKH — OT YETHIPEX 0 IMIECTH —
OOBIYHO MCIOJIB30BAJIN MO, HOMEP CTPOKH, TIOCE HEro CTABUIIN IPOOeJT,
OTEJIAIONINI HOMEPA OT CAMHUX CTPOK, M HA CTPOKY TEKCTa IIPOrPAMMBbI
OCTABAJIOCH T3—75 3HAKOBBIX KOJIOHOK.

ITpu coBpemenHOM pa3mMepe AUCIIEEB, UX rpaduIeckoM pa3perneHnn
W BO3MOXKHOCTH CHIETh K HUM OJM3KO 0e3 Bpeaa Jisg 3I0pOBbs MHO-
rre TPOrPAMMHUCTDI HE BUIAT HUYErO IIOXOTO B PEJAKTHPOBAHUU TEKCTA
[pH IUPUHE OKHA, CYIeCTBeHHO npeBbimiaiorieii 80 3nakomect. C Toukn

480-komoHOYHBIE TepdOKAPTH OBLIN mpentokersl IBM emé B TpuamaTsle romasl
XX Beka — 3a0JIr0 70 MOSBJIEHUS HepBbix IBM.
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3peHus YPTOHOMUKY TAKOE PEITIeHNE HE BIIOJIHE YIAYHO; IeJIeCO00pa3HO
mb0 caenarh mipudT KPyIHee, YTOOBI TJIa3a MEHBIE YCTaBAJIM, JIH0O
WCMOJIb30BATh IMIUPUHY IKPaHA I PA3MENIeHUs HEeCKOJIbKHX OKOH, B
HEKOTOPBIX U3 KOTOPHIX PADOTAET CEAHC PEIAKTHUPOBAHUS — ITO CHEJIaeT
OoJiee yI00HOM HABUTAIMIO B BAIIEM KOJIE, BEJIb KO CJIOKHBIX TTPOTPAMM
OOBIYHO COCTOUT W3 MHOXKECTBA (ailjioB, U BHOCUTH M3MEHEHUSI IACTO
MIPUXOIUTCS OJTHOBPEMEHHO B HECKOJIBKO m3 HuX. OTMeTHM, 9TO MHOTHE
OKOHHBIE TEKCTOBbIE DPEIAKTOPHI, OPUEHTUPOBAHHbIE Ha MPOTPAMMUPO-
BaHWe, TaKue Kak geany, gedit, kate m T. ., IITATHO NOKAa3bIBAIOT HA
9KpaHe JIMHUIO IPABOH I'PAHUIBI — KaK pa3 Ha ypoBHE 80-10 3HAKOMECTA.

Cy1ecTByeT I0CTATOYHO MHOTO TTPOrPAMMUCTOB, MPEAMOYNTAIONIIX
HE paclmaxmBaTh OKHO TEKCTOBOTO PEIAKTOpa Imupe, deM Ha 80 3HaKO-
MECT B CTPOKe; DOJiee TOro, MHOTHE MPOTPAMMUCTBI MOIH3YIOTCA PETAK-
TOPAMU TEKCTOB, PAOOTAIONIUMA B IMYJIATOPE TEPMHUHAIA, TAKUMU, KAK
vim wuiu emacs; 06a pemakTopa uMeioT rpaduaeckue BEPCUU, HO HE BCEM
MTPOTPAMMUCTAM 3TU BEPCUN HPABATCA. JOBOIBHHO YACTO B MPOIEcce IKC-
TTyaTAIMH TPOrPAMMbBI BO3HUKAET MOTPEOHOCTH MPOCMATPUBATE U TAXKe
PEIAKTUPOBATH UCXOIHBIE TEKCTHI HA YIaAEHHOT MAITAHE, KAYECTBO CBS-
31 ¢ KOTOPOIi (60 1mosuTrKa 6e30MACHOCTH KOTOPOI) MOXKET HE 1103BO-
JIATh WCHOJIb30BaHUE IpaduKu, ¥ B STOH CATyaluu OKHO aji(aBUTHO-
uuPOBOro TEPMUHAIA CTAHOBUTCS €AMHCTBEHHBIM JOCTYIIHBIM HHCTPY-
MeraTOM. CyIIeCTBYIOT TPOrpaMMHBIE CPEICTBA, MPEIHAZHAUYEHHDBIE [IJIsT
paboThl ¢ UCXOJHBIMHM TEKCTAMM MPOrpamMM (HANpUMED, BbIABJISIONINE
Pa3IUYUnAA MeXKIAy ABYMS BEPCHUSIMHU OJHOTO W TOTO XK€ MCXOTHOTO TeK-
CTa), KOTOpPbIE PEATM30BaHbl B IIPENOIOKEHUU, YTO CTPOKU UCXOJHOIO
TeKCTa He IpeBbImaloT 80 CUMBOJIOB B JJIMHY.

YacTo JuCTHHT MpOrpaMMbl ObIBAET HYXKHO HAIEYaTaTh HA OyMa-
re. Haanvune AAWHHBIX CTPOK B TAKOW CUTYAIMW TIOCTABUT BaC TEPE],
HEMPUSTHBIM BHIOOPOM. MOXKHO 3aCTaBUTH [JIMHHBIE CTPOKHU yMEIIATHCs
Ha OGymare B OJHY CTPOYKY — JinOO YMEHBINUB pa3mep mpudra, Jaudo
ucIob3ys 6osee MUPOKUN JUCT OyMaru mim <«Iefd3a’KHyi0» OpHeHTa-
W0 — HO TIPX 3TOM OGJIbINAs YACTH TJIOMIAIN JTUCT, OyMAru OCTAHETCST
MyCTOM, 8 YNTATh TAKOW JIMCTUHT OyIe€T TPYyIHEE; €CJIN CTPOKH 00Pe3aTh,
TOTPOCTY OTOPOCHUB HECKOJIBKO IIPABBIX MO3UINI, €CTh PUCK YIIYCTUTH
9TO-TO BayKHOE; HAKOHEII, €CJIN 3aCTABUTh CTPOKH ABTOMATUYIECKHU Iepe-
HOCHUTBHCS, YATAEMOCTH TIOJIyYEHHOr0 OyMarKHOIO JINCTUHTA Oyner XyxKe,
HEKEJIM 9YUTAEMOCTH UCXOJHOIO TEKCTA [IPU er0 OTOOPAaXKEeHNH HA SKPAHE,
9TO YK€ COBCEM HUKY/Ia He TOTUTCS.

BuIBoz 3 BCETO BBHIIIECKA3aHHOTO HAMIPAIITUBAETCS JOBOJIBLHO OYEBHU/I-
HBI: KAKAM OBl TEKCTOBBIM PEIaKTOPOM BbI HU TOJTB30BAJIACH, HE CITE/TY-
€T JIOMYCKATh MOABJIEHUS B MPOrpaMMe CTPOK, /JIMHA KOTOPBIX IIPEBOC-
xozut 80 cuMmBOsIOB. B neiicrBUTEIBHOCTH 2KEJIATEIbHO BCErIA YKIIA bl
BAThCS B 75 CUMBOJIOB, YTO TIO3BOJISIET YMECTUTH B 80 CUMBOJIOB HE TOJIH-
KO CTPOKY MCXOJIHOIO KOJIa, HO U €€ HOMep (9YeThIpe CMMBOJIA HA HOMED,
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OJIHO 3HAKOMECTO Ha MpOOe MeKIy HOMEPOM U COOCTBEHHO CTPOKOIA,
OCTABINHUECs 75 MO3UIKI Ha TEKCT). DTO MO3BOJUT KOMGPOPTHO paboTarh
C BalllUM TEKCTOM, HAIPUMEDP, MPOrPAMMUCTY, UCIOJIb3YIOIMIEMY PeIaK-
TOP vim € BKJIIOYEHHON HyMepalyeil CTPOK; U3 TAKOr0 MCXOIHOTO KOJIa
MOXKHO Oyzer chOpMUPOBATH KPACUBBIM W JIEFKO YATAEMBIH JIMCTUHT C
TIPOHYMEPOBAHHBIMU CTpoKaMu. Kak yxKe roBOPUIOCH, PETAKTOPHI TEK-
CTOB, OPUEHTHPOBAHHBIE HA, MIPOTPAMMUPOBAHNE, OOBIYHO TOIIEPKIBA-
0T M300pazKeHne MPABOH TPAHUIBI, U [0 YMOJTIAHUIO OTOOPAIKAIOT ITY
rpamuiy uMeHHo mocie 80-ro 3HAKOMECTa B CTPOKe; He mpeHeOperaite
3TUM.

HekoTopbie pykoBogcTBa no CTUIO OOPMAEHUS| KOAA AOMYCKAKT «B UC-
KJIOHUTENBHBIX CAYHasixy» MpeBbIWaTh Npefen AnuHbl cTpoku. Hanpumep, ctuns
ocopmnenusi, ycranosnenubii ans sigpa OC Linux, kaTteropmyecku 3anpewjaer
Pa3HOCNTb HAa HECKOJIbKO CTPOK TEKCTOBbIE COO6LU1€HVI$|, n Ans 3TOro cny4as ro-
BOPUTCA, YTO Nydwe ByaeT, eCim CTpOKa NCXOAHOrO TEKCTa «BbINE3ET» 3a ycCTa-
HOBJEHHY0 rpaHuuy. [puynHa Takoro 3anpeTa AO0CTaTOYHO NpocTa. Agpo Linux —
nporpamMma KpaiiHe obLMpHas, 1 OPUEHTNPOBATLCS B €€ NCXOAHBIX TEKCTAaX A0-
BOJILHO TPyAHO. HacTo B npouecce akCnayaTaLMyu BO3HUKAET NOTPeBHOCTL Y3HATD,
KaKoli MEHHO PparMeHT UCXOLHOMO TEKCTa CTas NPUHUHON NOSIBNEHUS TOFO AN
MHOrO COODLWEHNS B CUCTEMHOM >XYPHaJe, 1 NPOLLE BCErO HAWTW COOTBETCTBYO-
Llee MeCTO MPOCTLIM TEKCTOBbIM MOUCKOM, KOTOPbIl, pasymeeTcs, He cpaboTaer,
ecnm coobuyeHmne, KOTOPOE Mbl NbITAEMCSI HAl TN, PA3HECEHO HA HECKOJIBKO TEKCTO-
BblX KOHCTAQHT, HAaXOA4ALWNXCA HA Pa3HbIX CTPOKAX UCXOA4HUKA.

Tem He MeHee, NpeBbILWeHne AONYCTUMON ASIMHBI CTPOK OCTA&TCA HeXenaTeNb-
HbiM. B Tom e camom pykoeoacTse no odopmneHuto kopa anst aapa Linux Ha
3TOT CHET UMEIOTCS LOMOJIHNTENbHbIE OrPAaHNYEHUS — TaK, 32 MPaBON rpaHuLei
3KpaHa He A0JKHO BbITb «HUYEro CyLeCTBEHHOro», 4Tobbl 4enosek, berno npo-
CMaTPUBAIOLWNIA NPOrpaMMy 1 He BUASILLMI TeKCTa CnpaBa OT rpaHuLbl, He Npo-
NycTu/ B pe3ysbTaTe Kakoe-TO Ba)KHOe eé CBOMCTBO. YToObI onpegennTs, Kpumu-
HafleH Bal CyYaii Uin HET, MOXET NOTpeboBaThLCS JOCTATOYHO CEPLESHbINA OMbIT.
Mostomy Haunyqwum BapmaHTom Byaer BCE xe cumTaTh TpebosaHme cobnioge-
HUst 80-CMMBONBHONW rPaHULbl XKECTKUM, TO €CTb HE AONYCKAOWNM NCKIKOHEHWIA;
KaK MOKa3blBaeT MpaKTUKa, C 3TUM BCEr4a MOXHO CMpaBUTLCS, YAAYHO pa3bus
Bblpa>X€Hne, COKpaTNE TEKCTOBOE COO6LLleHVIe, YMEHbLLUNB YPOBEHb BNOXKEHHOCTN
NyTéM BbIHECEHNSA 4acTeli anropuTmMa BO BCMOMOraTesibHbl€ MOAMNPOrpaMMbI.

Kpowme cranmapTHO# MIEPUHBI 9KpaHa, CleayeT OOpATUTh BHUMAHNE
TaKk»Ke W Ha, ero BbICOTY. Kak y:Ke rOBOPHIOCH BBIIIE, TOMIPOTPAMMBI
CJIEIyeT AEeJaThb JOCTATOYHO HEOObIIMMU, ITOOBI OHH ITOMEIAIUCH HA
9KpaH MO BBICOTE; OCTAETCAd BOMPOC, KAKOH CJETyeT TPEANoaraTh 3Ty
BOT <«BBICOTY 3KpaHay. TDaJUIMOHHBLI OTBET Ha, 3TOT BOMPOC — 25
CTPOK, XOTsl UMEIOTCs U Bapuanuu (Hampumep, 24 crpoku). Ilpeanomna-
raTb, 9TO dKpaH Oymer OOJbIle, HE ClIeayeT; BIPOUIEM, KaK yKe TOBO-
PHUJIOCH, JJIMHA IOJIIPOIPAMMbBI B HEKOTOPBIX C/Iy4dasdX <«HUMEET IIPABO»
CJIETKa TPEBBITIATEH BBICOTY 9KPaHa, HO HE HAMHOTO.
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1.4. MoayabHOCTH

1.4.1. O poam moacucTeM U MOAYJ€Ei

IToka uCXOMHBIN TEKCT TPOrpAMMBI COCTOWT U3 HECKOJBKUX JIeCAT-
KOB CTPOK, €ro MpOINe BCero XpaHutb B omuoMm daitne. C yBennderu-
eM 00bEéMa MPOrpaMMbl, OJHAKO, paboTaTh ¢ OAHUM (HARTIOM CTAHOBUT-
cs BCE TPyZJHee W TPY/JHEee, ¥ TOMY MOXKHO Ha3BaTb HECKOJIbKO LIPUYUH.
Bo-niepBoix, mymaHEbBN baila 371eMEHTAPHO TSXKEIO0 MEePeTUCTHIBATh. Bo-
BTOPBIX, KaK MMPABUJIO, TPOTPAMMHUCT B KAXKbIiI MOMEHT BPEMEHHU PabO-
TAeT TOJBKO € HEDOIBITUM (DPATMEHTOM HCXOIHOTO KO/A, CTAPATEIHHO
BBIKH/IbIBAsT U3 OJIOBBI OCTAJIHHBIE YACTH [IPOTPAMMBI, YTOOBI HE OTBJIE-
KaTbCsd, ¥ B 9TOM ILJIaHe OBbLIO Obl Jiydie, 9To0bI (pparMeHThbl, He HAXO-
JAImecs B paboTe B HACTOSIINI MOMEHT, PACIOJIArajanuch Obl Tae-HuOYIb
MTO/IAJIBINE, TO €CTh TaK, YTOOBI HE TOMAJATHCA HA IJIa3a MPOTPAMMUCTY
Jaxke ciydaiiano. B-Tperbux, eciiu mporpaMma pasduTa Ha OTAE/IbHBIE
daiinbl, B Heil OKA3BIBACTCA TOPA3I0 MPOINe HANTH HYKHOE MECTO, IO-
JOOHO TOMY, KaK IpOIle HaflTh HyKHYI0 Oymary B mkady ¢ opuCHbIMI
MamKaMu, HEYXKEJIW B OOJIBIIOM SIIUKE, HAOUTOM CBAJIEHHBIMU B 0ECIo-
paake Oymakkamu. HakoHer, 9acTo OBIBAET TaK, YTO OJWH W TOT K€
dparmMeHT KoJia UCIOIb3yeTCsi B PA3HBIX TPOrPAMMaxX — a BEIb €ro, CKO-
pee BCero, IPUXOAUTCS BPEMs OT BPEMEHH DEeJIaKTUPOBATh (HAIpuMep,
UCIPABJIATH OLWIKMOKK), U TYT yKe COBEPUIEHHO OYEBHJHO, YTO I'OPA3J0
upouie ucipasurb Gaili B O4HOM MecTe u ckouupoBars (daili ueauKom)
BO BCE OCTaJIbHBIE TPOEKTHI, U€M HCIPABJIATH OJWH U TOT Ke (DPArMEHT,
KOTODBIl BCTABJIEH B pa3HbIe (hailyIbl.

ITpakrudecku 1060l sA3bIK IPOrpaMMUPOBaHUs (UM KAK MUHUMYM
so0asi MPaKTUYIeCKN MPUMEHHUMast ero peasu3anus, Kak B ciaydae [lac-
KaJlsl) HOJJIEPKUBAET BKIIIOYEHHE COAEPKUMOro OiHoro daiiia B Apyroii
daiin BO BpeMst TpaHCAANnn; B s3bike CH 3TO JEJIA0T C TOMOIIBIO V-
pekTuBbl #include, B OosbmnHCTBE peasu3anuii Ilackans — nupexkTu-
Boit {$I }, B JIucme — BoI30BOM mceBmodyHuKIMu load, B Ilposore mist
TOrO K€ CaMOro MPeIyCMOTPEH BCTPOEHHBIN Mpeankar consult, u Tak
masiee. Pazbuenne Tekcra mporpaMMbl Ha OTAEIbHbIE (DAfiabI, COenHsIe-
MBIE TPAHCJISITOPOM, CHUMAET JacTh MPobJIeM, HO, K COXKAJIEHUIO, HE BCE,
TOCKOJIHKY TaKo# HaOOP (aitsoB 0cTaércs, KAK rOBOPSAT MPOTPAMMUCTHI,
00HOU eQuHUYET MPAHCAAYUY — THATE TOBOPST, MbI MOYKEM UX TPAHCJIU-
pOBaTh TOJIBKO BCE BMecTe, 3a omuH npuém. Eciau peus nnér ob6 maTEp-
[IPeTUPYEeMOM HCIIOJHEHUHU, TO JIPYIOro BBIXO/IA y HAC B JIIOOOM Cirydae
HET, HO IIPU HUCIOJIb30BAHMM KOMIIUJIAIUU BPEMS IIOJIy4Y€HUs] [OTOBOI'O
ucmoHsgeMoro (haiiia mocjae BHECEHNS TTPABOK B MCXOIHbBIH TEKCT MOYKET
OBITH CYIIIECTBEHHO COKPAIIEHO, U TAKOE COKPAIIEHNE YACTO OKAZHIBAECTCS
HEOOXOAUMBIM JIJTs TPOI0KeHusi paboTbl. COBpeMeHHbIE KOMITAISITOPBI
paboTaIOT TOBOJBHHO OBICTPO, HO 0OBEMBI HAKOOIEe CEPhE3HBIX MTPOrPAMM
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TAKOBBI, 9TO UX MOJHAS MEPEKOMITAJIAIINAS MOYXKET 3aHATh HECKOJIBKO 49a-
COB, & MHOI/Ia M HECKOJIbKO CyTOK. Eciu mocsie BHeceHus Jjii0b60ro, j1axe
CaMOr0 HE3HAYUTETHLHOTO U3MEHEHHUsI B IIPOTPAMMY HaM, YTOOBI TIOCMOT-
perb, YTO LOJIYYHJIOCh, HPUAETC KAATh CyTKU (Ja U Lapy 4acoB —
9TOro yKe OyJer J0CTaTOvHO) — paboTrarh CTAHET COBEPIIEHHO HEBO3-
MOXKHO. Bosiee TOro, mporpaMMuCThl TPAKTUYIECKN BCET/IA, UCIOIB3YIOT
TaK HA3bIBaEMble OHUOAUOMEKU — KOMILIEKTHI TOTOBBIX MOAMPOTPAMM,
KOTOPBIE M3MEHSIOTCSI OYeHb PEJKO, TAK YTO TMOCTOSHHO TPATUTH BPEMsi
HA WX MEPEKOMITHIAIIIO OBLIO OB HECKOJIBKO rimymo. Hakowner, mpobite-
MbI CO3JAI0T [MOCTOSIHHO BO3HHMKAIOIHE KOH(MJIMKTHL UMEH: 4eM OOoJibiine
00bEM KOJIA, TeM OOJIBITIE B HEM TPeOyeTCst pa3IHIHBIX TJI00ATHHBIX UICH-
TuduKaTOPOB (KAK MUHUMYM, UMEH MOANPOrPAMM ), PACTET BEPOATHOCTD
CIIy4YalHBIX COBIAEHUN, & CIECTATH C ITUM [IPU TPAHCIAINN B OJUH TIPHU-
éM TIOYTH HUYETO HEb3s.

Bce 311 1pobiieMbl 1103BOJIET PELIMTHh TEXHUKA Pa30eabHol KOM-
nuasyut. CyTh €€ B TOM, 9TO TPOTpaMMa CO3TAETCS B BUIE MHOKECTBA
000CODJIEHHBIX YACTeH, KAXKIAA U3 KOTOPBIX TPAHCIUPYETCS OTAENIBHO.
Takue 9acTu HA3BIBAIOTCH €QUHUUAMU TNPAHCASUUU UIH MOOYAS-
Mmu. Haire Bcero B postu MOy el BBICTYTAIOT OTAe/IbHbIe (haitabr. OObrd-
HO B BHe 000COOTEHHOI € TUHUTIHI TPAHCIAIUN O(POPMIISIIOT HADOP JIOTH-
YECKH CBS3aHHDBIX MEXKJLY COOOM MOAIIPOIrPAMM; B MOJLYJIb TAK2KE IIOMEIa-
IOT U BCE HEOOXOAMMOe JIJII UX pabOThl — HAIPUMEp, MI0DAJILHBIE TTepe-
MEHHBIE, eCJIN TAKUE eCTh, & TAKYKE BCEBO3MOXKHbBIE KOHCTAHTHI U TIPOYEE.
Kaxkaprit Moysib TpaHCTHPYETCs: OTAEIbHO; B PE3YIbTATE TPAHCISAIINN
KaxKJIOr0 U3 HUX IOJIydaercs o0sekmubuiti atin, 0ObIYHO MMEeoLIui
cybdurce «.o». 3areM ¢ NOMOIIBIO PEJAKTOpA CBs3ell u3 Habopa 00b-
€KTHBIX (DaWIOB MOTYIAIOT UCTIOTHAEMBIH (aii.

OueHb BayKHBIM CBONCTBOM MOIYJIsI SBJISETCS HAJAYINUE Y HErO CO0-
CTBEHHOI'O MPOCMPAHCMEa 8UIUMOCTNIU UMEH: TIPU CO3JAHUU MO-
JIyJisi Mbl MOYKEM DPeIUTb, KAKUE U3 BBOAUMBIX MMEH OyJIyT BUJIHDI W3
JPYTUX MOJyJieil, a KakKue HeT; FOBOPIT, 9TO MOJyJIb IKCTNOPMupyem
9acTh BBOIUMBIX B HEM mMEH. HacTo ObIBAET TakK, 9TO MOIYJb BBOIUT
HECKOJIBKO JECSITKOB, & WHOTA W COTEH MIAeHTH(MOUKATOPOB, HO BCE OHU
OKa3bIBAIOTCA HYKHBI TOJIBKO B HEM CaMOM, a U3 BCeil OCTaJIbHON IpO-
rpaMMbl TPeOYIOTCs OOpAIEHNs JIUITh K OJHOW-ABYM TOMIIPOrPAMMAM,
¥ UMEHHO WX MMEHa MOJYJIb SKCIOPTHPYeT. JTO MPAKTUYECKH CHUMA-
er upobiieMy KOH(DIMKTOB UMEH: B PA3HBIX MOIYJIAX MOLYT HOSBIIATHCSH
METKM C OJMHAKOBBIMU MMEHAMHU, W ITO HUKAK HAM HE MEIAeT, eCJIU
TOJIBKO OHU HE IKCIOPTUPYIOTCA. TeXHUYIECKW ITO O3HAYUAET, UTO IMPHU
TPAHCJISIUE UCXOTHOIO TEKCTa MOy B OOBEKTHBIA KO BCE UIEHTH-
GUKATOPBI, KPOME FKCIOPTUPYEMbIX, HCIE3AIOT.
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1.4.2. Moaynb Kak apxuTeKTypHas €IUHUIA

[Ipu pacnpenenennn KoJa IPOrpaMMBbI IO MOJYJISM CIeLyeT MOMHUTH
HECKOJIBKO [IPABHULII.

IIpexkae Bcero, BCe BO3MOXXHOCTHU OJHOTO MOIYJS HOJXKHBI
OBITH JIOTMYECKU CBA3aHbI MeX /1y coboii. Korma mporpavma, cocTo-
UT U3 IBYX-TPEX MOMYyJeH, OCTaTCI BO3MOXKHOCTD IIOMHUTh, KAK MMEHHO
pacmpesiesieHbl 0 MOJYJISIM 9aCTH MPOTPAMMBI, JIAXKEe €CJIU TAKOe Pac-
npejiesieHue He MOIYNHEHO HUKAKOM joruke. Curyalius pe3Ko MEeHseTcs,
KOLJIa, 9HMCJI0 MOyJiell pocTuraer Xors Obl JecATKa; MeXKJy TeM, [pPO-
TPAMMBI, COCTOSIINE U3 COMeH MOIYJeil, TPeICTaBIAI0T COOON TOBOJIb-
HO 9aCTOE SBJIEHUE, U, DOJIBIITE TOrO, MOYKHO JIETKO HANTH MPOrpaMMbI, B
COCTAB KOTOPBIX BXOJSAT THICSYH U JaKe JeCATKH Thicsad Momysieii. Opu-
E€HTUPOBATHCA B TAKOM MACCHBE KOJA MOYKHO TOJIBKO B TOM CJIy4ae, €CJind
peasu3arnys IporpaMMbl HE MPOCTO PACKUIAHA [0 MOJIYJISIM, HO B COOT-
BETCTBUY C HEKOTOPOIi JIOTWKOI pa3jesieHa Ha MOACUCTEMbI, KayKIas u3
KOTOPBIX COCTOUT W3 OJHOTO MJIA HECKOJIBKUX MOILYJIEH.

Y100bI TPOBEPUTH, MPABUIIHHO JIW BbI TPOBOIUTE PA3OUBKY HA, MOJIY-
s, 3azadire cebe 1o MoBOY KazKI0ro MOyl (& TakKe 110 MOBOJY KaxK-
JIOM IOJICUCTEMbIL, COCTOAILEH U3 HECKOJIbKUX MOJLYJIeil) IpOCTOil BOLPOC:
«3a wmo Konkpemmno omeeuwaem s3mom modyav (3ma nodcucmema)?»
OTBeT J0JIKEH, KaK BOIUTCS, COCTOSTh U3 OTHONU (pasbhl; «IIPABUIIO O
HO# (bpa3bl» BOOOINE JOCTATOYHO YHHUBEPCAIHHO, KOTIA PEdb UIET O Je-
KOMIIO3HIIAHM 4ero Obl TO HU ObLIO Ha Kakue Obl TO HU ObLi1o yactu. Ecim
JIaTh TAKOW OTBET HE TOJyYaeTcs, TO, CKOPee BCEro, Balll IPUHIIKI Pa3-
OMBKM Ha MOJLYJIM HYXKJIAeTCs B KOppekiuu. B dyacrHocTH, ecim MOIy/ib
OTBeYaeT He 3a 00HY 337a4y, a 38 06e, TPUTOM HE CBI3AHHBIE MEXKIY CO-
00it, JIOrM9IHO OyJEeT PACCMOTPETH BOMPOC O PA3OUBKE STOrO MOMYJS HA
JIBA.

1.4.3. OcnabyjeHue CIEIJIEHHOCTU MO/YyJI€eit

IIpu peanusanum OgHUX MOyl MTOCTOSHHO MPUXOIATCS HCIIOIB30-
BaTb BO3MOXKHOCTU, PEaJIM30BAHHbIE B JIPYLUX MOAYJIAX; [OBOPAT, 4TO
peam3aIys OHOTO MOJMYJIST 3G6ucum OT CYIECTBOBAHWS IPYTOTO, WA
9TO MOIYJIU CUeNnAeHbt Mexk Ty co00#. OMBIT MOKA3BIBAET, 9TO YE€M CJia-
6ee CIEeIIJIEHHOCTb Moﬂyﬂeﬁ, TO €CTb UX 3aBUCHUMOCTb ApPYyr or
JApyra, TeM 3TH MOJYJIU IoJie3Hee, YHUBEpcaJIbHee U jerde moi-
JaroTcs MOAMpUKATIUN.

CuelieHHOCTh MOJYJIel MOXKeT ObITh PA3HON; B YaCTHOCTH, €CJIU
OIINH MOJIYJIb HUCHOJIb3yeT BO3MOXKHOCTH JPYTOro, HO BTOPOH HUKAK He
3aBHCHUT OT ITIEPBOTO, TOBOPAT 00 00HOCTMOPOHHET 3A8UCUMOCTNU, TO-
rJa KakK eClad KaxKJbIi U3 ABYX MOJYyJIeil HAIIUCAH B IIPEIIIOJI0XKEHUN O
CYIIECTBOBAHUK BTOPOI'O, IPUXOIUTCA TOBOPUTH O 83AUMHOU 3G.68UCU-
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mocmu. Kpove TOro, eciam MOmyab TOJBKO BBI3BIBAET TOIITPOTPAMMABI
13 APYroro MO/yJjisl, TOBOPST O CUENAEHHOCTU 1O 8bl308AM, ECIIN JKe
MOIy/Tb OOpaInaercs K ra00aIbHBIM IEePEeMEeHHBbIM IPYroro MOIYJs, ro-
BOPSAT O CUENAEHHOCTNU NO Nnepemernbim. OTINIA0T TAKKe CUeT -
AEHHOCTND TO OAHHBIM, KOULA OAHY U Ty XK€ CTPYKTYypy B HAMSATH
WCIOIB3YIOT ABA U DOJIee MOJYJIst; BOOOINE rOBOPS, TaKasl CIEIJIEHHOCTH
MOXKET BO3HUKHYTH W 0€3 CIEINJIEHHOCTH M0 TEPEeMEHHBIM — HAMPUMED,
€CIu OIHA W3 MOJANPOTPAMM, BXOASAIINX B MO/IYJib, BO3BDAIIAET yKa3a-
TeJIb HA CTPYKTYPY JAHHBIX, IPUHA/JIEIKAIYIO MOIYJIIO.

OubIT MOKA3bIBAET, YTO OJHOCTOPOHHSIS 3ABUCUMOCTH BCErJA JIyd-
111e, HEYKEJIM 3aBUCHMOCTh B3aWMHAs, & CIEMJIEHHOCTH MO BBI30BAM BCE-
rIa MpeaIouTHTeIbHEE CIEIJIEHHOCTH 1Mo iepeMeHHbIM. OcobeHHoit ocTo-
POKHOCTU TPeOyeT CIEILIEHHOCTD M0 JAHHBIM, KOTOPas YaCTO CTAHOBUT-
€SI ICTOYHUKOM HEIMPUSTHBIX OmuboK. B mporpamme, uaeanbHOR ¢ TOY-
KU 3peHus pa3dbuenus Ha MOJYJIU, BCE 3ABUCUMOCTU MEXK/Ly MOIYJISAMH —
OJIHOCTOPOHHUE, TJI00ATBHBIX MMEPEMEHHBIX HET BOODINE, a [JIsT KarK 0o
CTPYKTYPBI TAHHBIX, PA3MEIEHHON B MaMsTH, MOXKHO yKAa3aTh €€ BjIa-
Jesibla (MOyJIb, KOTOPbIH OTBEYAET, HAIPUMED, 33 CBOEBPEMEHHOE YHHU-
YTOXKEHUE STON CTPYKTYPbI), NPUYEM MOJIb3YeTCs KaxKIO# CTPYKTYPOil
JAHHBIX TOJIBKO €€ BJIAJIeJIell.

IIpakTuka BHOCHT HEKOTOPbIE KOPPEKTUBBI B «H€ajbHbIE» TPeboBa-
Hus. JacTo BO3HUKAET HEOOXOAUMOCTH BO B3aWMO3aBUCUMBIX MOIYJISX.
Koneuno, ocraércst BO3MOXKHOCTD CJINTh TAKWE MOIYJIU B OJIWH, U B HEKO-
TOPBIX PEJKNUX CIydasix MMEHHO TaK M CJIEIyeT MOCTYIUTh, HO HE BCETA.
K npumepy, npu peasuzanuyu MHOTOIIOIH30BATEIHCKON UTPHI MBI MOTJIA
Obl BBIJIEJIUTH B OJUH MO/LyJib OOIIEHHE C II0JIb30BaTEIEM, & B APYroil —
MO/I/IEPKKY CBSI3U C APYTUMH SK3EMIJISPAMU HAIlel MpOrpaMMbl, KO-
TOpbIE ODC/IY?KUBAIOT JAPYTUX UT'POKOB; MTPAKTUIECKN HEM30EIKHO TAKUEe
MOIyMH OyIyT BBIHYKIEHBI 00pAMIATHCS APYT K JAPYTY, HO TMOCKOJBKY
KaxK/plil U3 HUX OTBEdYaeT 3a CBOIO (uérko cdopmysupoBanHyio!) mou-
3a/1a4y, OObeIMHATH UX B OJUH MOJYJIb HE HY?KHO — $ICHOCTH IIPOrDaM-
MBI OT 3TOTO HUCKOJBKO He BhIUTPAeT. MOXKHO CKa3aTh, 9TO B3AMMHON
3aBUCUMOCTH MOJYJIeH CJIemyeT MO BO3MOXKHOCTHA m30erarb, HO BCEPHE3
00ATbCsT €€ BOSHUKHOBEHUsI HE CTOUT — 3TO HE KPUMUHAJI.

WNuage obcrout mesio co CHErIEHHOCTHIO 10 MEPEeMEHHBIM U IO JTaH-
HbIM. Be3 ry06a/bHbIX [IepeMEHHbBIX MOXKHO OOOHTHCH 6Ce20a; IIpU 3TOM
r100aJIbHbIE [IEPEMEHHbIE 3aTPYAHSAIOT IIOHUMAaHKe PAOOThI IPOIPAMMBbIL,
Beb GYHKIIMOHWPOBAHUE TOM WJIM WHON MOAMPOrPAMMBI HAUMHAET 3aBH-
CeTh He TOJBKO OT MOJAHHBIX €if Ha BXO/ MapaMeTPOB, HO U OT TEKYIIAX
3HAYEHUI TI00ATBHBIX TIEPEMEHHBIX, & OOHAPYKUATH TAKYIO 3ABUCUMOCTH
MOXKHO TOJIBKO IIYTéM BHUMATEJIHHOIO TPOCMOTPA TEKCTA MOAIIPOrPaM-
Mbl. Bo Bpemsi orsiasku Mbl MOXKeM OOHAPYKHTb, 9TO HEKAs IOJIIPO-
rpamMma pabOTAeT HEMPABUIHHO W3-33 «CTPAHHOTO» 3HAYEHWS TI00ATH-
HO MEPEMEHHON, TPUIEM MOXKET OCTATHCS COBEPINEHHO HEMOHSITHO, KTO
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7 KOTJia 3aHéC B Heé 3TO 3HavYeHne. [OBOPAT, UTO 2400aabHble Nepemen-
HblE HAKANAUBAIN cocmosnue. Takoe HAKAIIJIMBAHNE COCTOSIHUS CIIOCO0-
HO 3aTPYIHUTH OTIAJKY, JaKe eCIH MI0OATbHBIE TIEPEMEHHBIE JIOKATH30-
BAHBI B CBOUX MOJIYJISIX, HO B 9TOM CJIy4Yae Mbl XOTsI Obl 3HAEM, I/Ie HCKATH
IPUYUHBI CTPAHHOIO TTOBEJIEHUS IPOIPAMMBbI: OJIMH MOJLYJIb — 3TO €I11€ He
BCst Tporpamma. Kcnm ke rirobanbHas mepeMeHHasi BUIHA BO BCEil Mpo-
rpaMme (9KCTOPMUPYEMCA U3 CBOEIO MOJYJIs ), TO, BO-EPBLIX, JI000e
e M3MeHEeHHe TMOTEHIMATHLHO MOXKET HAPYIIMThH paboTy Jobo# u3 moj-
CHCTEM TIPOrPAMMBI, U, BO-BTOPBIX, M3MEHEHHs B HEE MOYKET BHECTH KTO
YTOJIHO, TO €CTh IPUXOAUTCs ObITH TOTOBBIME UCKATD IO BCEH pOrpaMmme
TMPUIHHY JI000T0 COOST.

CIemIeHHOCTh TI0 TEPEMEHHBIM WMEeT W JIPYTOil HEeraTWBHBIN -
deKT: Takue MOLYN CIOXKHee Monudunuposars. IIpeacrasbre cebe, 910
KaKON-TO U3 BAIKUX MOJYJeH JTOJIKEH «IOMHUTH» KOODPIUHATHI HEKOEro
o0bekTa B mpocTpancTse. Jlomycrum, pu ero Co3aHUU Bbl PEIIAJIN XPa-
HUTH OOBIYHBIE OPTOTOHAIBHBIE (JEKAPTOBBI) KOOPAUHATHI. Y3KE B PO~
IIecce KCILIYATAIMH MTPOTPAMMBI MOYKET BBISCHUTBLCS, 9TO yaA00HEe Xpa-
HUATH HE JE€KAPTOBBI, & TOJISPHBIE KOOPIWHATHI; €CJIM MOJLYJIH OOIAI0TCs
MEXKIy cOOOM TOJNBKO MyTéM BBI30BA MOAMPOrPaMM, Takas MOaudUKa-
sl HUKAKUX OPOOJIEM HE COCTABUT, HO BOT €CJIA [MEPEMEHHbIE, B KOTO-
PBIX XPAHATCH KOOPIMHATBL, JOCTYIHbL U3 APYIUX MOJYJIEH U aKTUBHO
WMHU HCHOJB3YIOTCS, TO O MOAMMHUKAINN, CKOpee BCero, MPUIETCA 3a-
OBITH — MEPENUCHIBAHNE BCEHl TPOTPAMMBI MOYKET OKA3AThCA IPE3MEPHO
cnoxubiM. KpoMe Toro, 9acTo BOZHUKAET TaKas CUTYAIHs, KO 3HATE-
HUsI HECKOJbKUX MEPEMEHHBIX KAK-TO JAPYL C JPYTOM CBS3aHBI, TAK 9TO
[IPU U3MEHEHWH OJIHOW [EPEeMEHHON JIOJI?KHA TAKXKE M3MEHUTHCH U JIPY-
rasg (Ipyrue); B TAKUX CJIy9asgx TOBOPAT, YTO HEOOXOAUMO OBECIEeYHUThH
yeaocmHrocms cocmosrust. ClenIeHHOCTh 10 IVI00AJIbHBIM TepeMeH-
HBIM JIAIIAET MOYJIb BO3MOKHOCTHU TaPAHTUPOBATH TAKYIO IEJIOCTHOCTD.

MoKHO HA3BAThH €€ OJHY MPUIUHY, IO KOTOPOH IIOOATBHBIX Mepe-
MEHHbIX CJIeJlyeT 110 Bo3MOoKHOocTU u3berars. Beerna (Bcernal) cymecrsy-
€T BEepPOSITHOCTH TOTO, YTO OOBEKT, KOTOPHIN B HACTOSIIIIEE BPEMS B BaIei
MpOTrpaMMe OJWH, MOTPEOYETCs «PAa3MHOKUTEL». Hampumep, ecu BbI pe-
ajim3yeTe Urpy W B Balllell peajn3alny MMEeeTCsl UTPOBOe I0Jie, TO BaM
BECbMa W BECbMa BEPOSATHO B OYIyIIEM MOTYT HOHAJIO0OUTHCA 06G UTPO-
BoIX mosisd. Ecu Bama mporpamma paboraer ¢ 6a30i JaHHBIX, TO MOXKHO
(4 Hy2KHO) LIPEIIOJIOKUTD, YTO PAHO MJIK 1IO3/HO LHOTPeOYeTCs OTKPbIThH
OJIHOBPEMEHHO JIBE U1K 6OJIbIlle TaKUX 6a3 JaHHBIX (HAPUMED, JJIs W3-
MeHeHus (POPMATa MPEICTABICHUS JAHHBIX ). P npuMepoB MOXKHO PO-
JOJIKATh OecKoHedHo. Ecian Temepb MpeamnooKuTh, 9T0 WHGOPMAIHI,
KpUTU4HAas i paboThl ¢ Bameil 6a30i HaHHBIX (UM UTPOBBIM II0JIEM,
Uiy J06bIM APYrUM OObEKTOM) XPAHUTCS B 1JI00AJIbHON 1€DEMEHHOI 1
BCE TOAIPOrPAMMBI 3aBA3aHBI HA WCIOJIH30BAHUE ITON MEPEeMEHHOI, TO
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COBEPILIUTHL «METAIIEPEXO» OT OJHOIO IK3EMILIAPA, 00BHEKTA K HECKOJIb-
KHM y BacC He TOJIy9nuTCs.

Xy»)e Bcero o0CTOAT Oefla €O CHEIICHHOCTBIO II0 JUHAMHYECKHAM
crpyKrypaMm gaHHbiX. O[uMH U3 MOIYJedl MOXKeT LOCYUTATh CTPYKTYPY
JAHHBIX HEHYXKHOW M YJIAJUTh €€, TOIJA KaK B JIDYI'MX MOJYJISX CO-
XPaAHSTCSA YKA3aTeIN Ha 3Ty CTPYKTYPY JaHHBIX, KOTOpPbIE OYIyT IMO-
MPEKHEMY HUCIOJIH30BAThCsA. BO3HUKAOININE PU 9TOM OINMUOKH MPAKTH-
YECKH HEBO3MOXKHO JIOKAIN30BaTh. [I03TOMY CllemyeT cTporo npuaepKu-
BATHCA <IPABMJIA OSHOTO BJIAJEIbIA»: Y KaXKIOH CO3IaBACMON IUHAMHE-
YEeCKOU CTPYKTYPbL JAHHBIX JI0J2KEH ObITh «BJiaJiesieny (1oJAcucrema, Mo-
JIyJIb, CTPYKTYPa JaHHBIX, 8 B 00'bEKTHO-OPUEHTHPOBAHHBIX A3BIKAX TPO-
rPaMMUPOBAHUSA — COOTBETCTBEHHO, OObEKT), M IPUTOM TOJILKO OJMH. 38
BPEMH CBOETO CyIIECTBOBAHAA TUHAMUICCKAA CTPYKTYPa JAHHBIX MOXKET
B Cily4dae KpaiiHeil HeoOXOIUMOCTHU IIOMEHSITh BIaAesbla (HAIpUMep, OJl-
Ha IIOJCUCTEMA MOXKET CO3IJATh CTPYKTYPY [JAaHHBIX, a MCIOJb30BATH €6
OyJer apyras MOACUCTEMa), HO MPABUJIO CYIIECTBOBAHUS W €IWHCTBEH-
HOCTH BJIAIEJIBIIA JTOJYKHO CODIIOIATHCS HEYKOCHUTEIHHO. M coan30BaTh
CTPYKTYDY JaHHBIX MMeeT IMPaBO JIn00 caM BIiajeser], JiH00 KTO-TO, KO-
IO BJIAJEJIEN BLI3BAJ; B 3TOM IOCJIEIHEM CJIy4Yae BLI3BAHHLIN HE BIPABE
IPeAIoaraTb, 9T0 CTPYKTyPa JAHHBIX IIPOCYINECTBYET JOJIBIIE, YeM 10
BO3BpaTa yIPaBICHUA BJIAIECbILY, I HE JOJ2KEH, COOTBETCTBEHHO, 3aI10-
MUHATH KaKHe-JIM0O yKa3aTeJd Ha 3Ty CTPYKTYPYy JAHHBIX WM HA €6
JaCTH.

IMongarue «BIamENbIa» IAUHAMHAYECKONR CTPYKTYPBI JAHHBIX OOBLITHO
HE NONIEPKUBACTCA CPEICTBAME S3bIKA IIPOrPAMMHUPOBAHAL M, CJIEIO0-
BATEIbHO, CYIIECTBYET JIUIIb B TOJIOBE IPOrPaMMHUCTa. Ecam orHOmeHune
«BJIAQJICHUS» HE BIIOJIHE OYEBUJIHO U3 TEKCTa MPOrPaMMBI, 00S3aTeIbHO
HAIUIITUTE COOTBETCTBYIOIINE KOMMEHTAPUH.

OO6mmit oaX0M K CIEIIEHHOCTH MOJYJIeH MOXKHO ChOPMYyJIUpPOBATH
CIEeIYIOMAMA KPATKIMU [IPABIIAMHE:

e u3beraiiTe BO3HMKHOBEHHUsS B3aMMHBIX (JByHAaIpaBJIeH-

HBIX) 3aBUCUMOCTEN MeX/y MOJYJISIMU, €CJIM 9TO He CIJIOXK-
HO, HO He CYMTalTe NX KPUMHUHAJIOM;

e nsberaiiTe NCHOJIb30BaHUd INI00AJBHBIX IIepeMeHHbBIX, II0-
KyJZla 3TO BO3MOXKHO; IIPUMEHIlTe X TOJbKO B CJIydae, ec-
JIM TaKoe MpUMeHeHHe CIIOCOOGHO COIKOHOMUTH II0 MeHbIIIeil
Mepe HECKOJIBKO JHeil paGoThl (9KOHOMUIO HECKOJIBKAX Ya-
coB paboThI MOBOIOM /IJI BBeJleHN S INI100aJIbHBIX IIepeMeH-
HBIX JIydIlle He CYUTATh);

e nsberaiiTe CUEIJIEHHOCTH IO JAaHHBIM, a €CJM 3TO HEBO3-
MOKHO, TO HEYKOCHUTEJbHO coOJIogaiiTe MpaBmUjIo OJHOI'O
BJIaeJiblia.
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1.4.4. Beigenenue mMojyJseit BO BHEITHNE OMOIMOTEKN

Ilon 6ubauomexoli B TPOrpaMMHPOBAHWH OOBIYHO TTOHHMAIOT
HeKui Habop GoJiee-MeHee yHUBEPCAJTBHOIO MPOTPAMMHOIO KOJIA, Pela-
FOIIETO OMPEIEIEHHYI0 33a49y WJIW JIOTHIECKU CBABAHHYIO MEXKIY COOOI
TPYIIy YaCTHBIX TMOA33/1a49 U JIOMYCKAIONIErO BKIIOYEHNE B TPOTPAMMBI,
B KOTOPBIX TAKHUE MOI33Ja9U BOSHUKAIOT.

Yacro paspaborka O6HOIMOTEKH C CAMOIO HAYAIa PACCMATPUBAETCS
KaK OT/IEJbHBII CAMOCTOSTEIbHBIN IPOEKT, TO €CTh €8 CO3/IATeH HCXO0-
JIAT U3 IPEJIIOJIOKEH s, YTO U3OPAHHBIE KMHU [10/[33/Ia491 JIOCTORHBI YHU-
BEpPCaJILHOTO DEIIEeHUS U TPEIJIOKEHHOE PEIIeHne «00I3aTeTHHO KOMY-
HUOYAb mpuroauTcsy. K coxkaienunio, ObIBAET W TaK, 9TO OUOJIMOTEITHOE
peleHne, Ha CO3JaHNe KOTOPOro MOTPAYEHO MHOTO CHJI U BPEMEHU, TaK
HHUKOMY U He mpuroxpaercd. Ho BO3MOXKeH Ka9eCTBEHHO WHOM TOIXO/
K CO3JIAHUI0 OUOIMOTEK, KOTOPBIHA TapaHTUPYET, YTO CHJIbL HE HPOIIAJLYT
JIApOM; TIOJIXOM, COCTOUT B TOM, YTO HW3HAYAJIBHO KO Oyayimei OGubimo-
TEKW TIPEICTABJIIET CODOIl 4acTh OOBIYHON MPOrPAMMBI U PEIIaeT TaKue
noz3aa4uu, KOTopble oTpeboBaauch (yoice moTpeboBasuch!) B xome pa-
60TBI HAT 9TOH mporpamMmoii. Permenne o ¢popMupoBaHUT OTAETBHOI 61O~
JIHOTEKU HA OCHOBE MMEONIUXCA MOJYJIel IPUHUMAETCS y2KE B [IPOIECcce
paboTHI.

Koab ckopo Takoe perneHune MpPUHSTO, W3 WMEIOIIEerocs Habopa wuc-
XOIHBIX (AIOB BBIIEISETCH OIMPEIEJEHHBIN HAOOP MOIyJIei, KOTOphIe
MEPEMEIAIOTCS B JIPYTYIO JUPEKTOPUI0 U MCKIIOYAITCA U3 OCHOBHOTO
MIPOEKTA; B OCTAJIbHBIE (DAMIbl TPOEKTA 110 HEOOXOIUMOCTH BHOCATCS W3-
MeHeHusI, Tpebyiomuecs, 9T00bl COOTBETCTBYIOIINE BO3MOXKHOCTH Opa-
JIUCH HE U3 «CBOUX» MOJyJeil, a u3 BHemHedl 6ubanoTekn (KOHKpETHKa
3aBUCHUT OT HCIOJIB3YEMOTO S3bIKA MPOrPAMMUPOBAHUS, & B HEKOTOPHIX
CAy4Yasix — W OT HUCIOJIb3YyeMbIX WHCTPYMEHTOB, CPEJ, CUCTEMbI COOPKHU
u T.11.). C 9T0ro MOMEeHTa OCHOBHOM MPOEKT U GubIMoTeKa KUBYT CAMO-
CTOSATEIbHBIMU YKU3HIMMU.

[Ipu npuaSTHE peleHns O CO3JAHUN OTIEIHHON OMOINOTEKN HA OC-
HOBE MMEOIIUXCS MO/l HEOOXOIUMO PYKOBOJICTBOBATHCS CJIEIYIOIIH-
Mu coobpazkennamu. IIpexk e Bcero, 3amaiire cebe BOIMPOC «KAKHUe 3301
Oyzer pemarhb HOBasg 6ubanorekasy. Kak 0ObIYIHO B TAKHUX C/TydasxX, OTBET
JIOJI2KEH COCTOSITH U3 OJIHOM (hpasbl.

Bropoit Bopoc MoxKeT 0Ka3arhCsi HECKOJIBKO CJIOKHEE: KAKKE MOJLY-
JIA JTOJIZKHBI OBITH BBIIEJIEHBI B OMOIHOTEKY W KAKUMU BO3MOMKHOCTSIMU,
Hne sowedwumy B OMOINOTEKY, 9TH MOJYIH OyayT mojb3oBaTbcs. Kare-
TOPUYECKH HEJIOMYCTHMA CUTYalldsl, TPU KOTOPOU co3aaBaeMast 6Gubimo-
TeKa OymeT B KaKOM ObI TO HU OBLTIO CMBICTIE 3aBHCETH OT BO3MOXKHOCTEIH,
KOTOPbBIE OCTAIOTCsl B OCHOBHO# mporpamme. Kpome toro, nexesnaresib-
Ha, CUTYaI¥si, MPU KOTOPOi OMOINOTEKA, MCIOIB3YEeT BO3MOXKHOCTH JIPY-
roit OubIMOTEeKN — HEeBAYKHO, Baleil cOOCTBEHHOI nin BHermHeit. Muorue
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MPOTPAMMHUCTHI CIUTAIOT TAKYIO CHTYAIUIO JOIMYCTUMOI, HO HA TTPAKTHU-
K€ OHA MPWBOIUT K KOH(MIUKTAM BEpCHil U APYyTuM (DEepuvecKuM «IIPH-
KJTIOYEHUsIM > TIPU MOMBITKAX BOCIIOIH30BATHCA OMOINOTEKOi, TaK ITO B
WATOre KTO-TO BIIOJIHE MOXKET IIPEJIIOYECTb PEIIUTh Ty K€ 337a4y C Hy-
JIsi, HEYXKEJIM 9eM MOJIb30BaThcd Bameil 6ubianorexoit. Tak wnam mnade,
3aBUCUMOCTH OJHOW OMOIMOTEKM OT APYTOil TEOPETHYECKH HOMyCTUMA,
HO BOT TEPEKPECTHDBIE 3aBUCHMOCTHU ABYX u 0ojiee OuOJIMOTEK APYyT OT
JPyra HEIOIYCTUMBI HA B KOEM CJIy4ae — BBbI, CKOPee BCero, mpocTo He
CMOXKETe CJANHKOBATH TAKOi mpoeKT. Ecaun Mmomynu nByx u 6omee 6ubmo-
TeK OOHAPYKUBAIOT B3AMMO3ABUCUMOCTH, UX HY?KHO OObEJUHUTH B OIHY
OMOIMOTEKY; TTIOMHUTE TOJBKO, YTO MPABUJIO OXHOW (bpas3bl mpu oTBETE
Ha, BOIIPOC «UTO JIeJTAeT T3 OMOJIMOTEKA» HUKTO HE OTMEHSLI.

Tperunit u mocneaHUit BOIPOC, HA KOTOPBINA HAJJA0 OTBETUTH ITPU BbIJIE-
JIEHWH MOysieil B OMOIHOTEKY — 9TO BOIIPOC O TOM, MOXKETEe JIK BBI cebe
[IPE/ICTABUTDH [IPOIPAMMY, COBEPIIIEHHO HE [TOXOXKYIO HA TY, YTO BbI ceiidac
MATIETE, HO B KOTOPOIi, TEM HE MEHEE, MOT'YT MPUTOAUTHCA BO3MOXKHOCTH
BaIeit HOBO# OMOIMOTEKN.

Ecsiz oTBeTHI HA BCE BOMPOCHI Oy YEHBI, BbI MOYKETE CMEJIO OO bSIBUTH
9aCTh BAIIAX MOIYJel OTAeTbHONH OMOIHOTEKOM M MO3BOJUTH MM KHUTh
cBOeil He3aBUCUMOIT KU3HBIO. Eciin 2Ke yI10BIeTBOPUTEIbHO OTBETUTD HA,
BBIILIEIIEPEYUCIIEHHBIE BOIIPOCHL HE YAAJIOCH, TO BIIOJIHE BO3MOXKHO, 4YTO
BaM TIOMOYKET HEDOJIBINAS TePeIesKa UMEIOIIErocs KOma, B OCOOEHHOCTH
naTepdeiicoB moamporpamm. Hampumep, Barmwm moAmpOrpaMMbl MOTYT
MPUHUMATH HA BXOJ[ TAKWE THIThI JAHHBIX, KOTOPbIE TPUIILIA U3 IPYTOi
OuOJIMOTEKN WJIM U3 TAKOIO MOJYJIsS Ballleil IPOrpaMMbl, KOTOPbIN BbI HE
XOTHUTE BKJ/IIOYATh B Oubsmoreky. Konedno, B TakoM BHE BAIX HOIIIPO-
TPAMMBI JIJI51 BBIJIEJIEHUsT B OUOIMOTEKY He TOASITCS, HO MOYKET TIOJTY YUTh-
€ TaK, YTO WX OYEHBb JIETKO MEepeearh Ha paboTy CO CTAaHIAPTHBIMU
TUTAMA JAHHBIX BMECTO CIENMU(PUIECKUX IS BAIIEH MTPOrPAMMBI.

B menom BbIIeneHme 9acTH KOJA B CAMOCTOSTENbHYIO OMOIHOTEKY
BBIT'OJIHO C JIBYX TOYEK 3DEHUsi: BO-IIEPBBIX, TAKOW KO MOXKHO IIOBTOD-
HO WCIIOJIh30BATh B JIPYTUX MPOrPAMMAaX, W, BO-BTOPBIX, CIIEIJIEHHOCTH
MOJIyJIell TPU ITOM PE3KO MAIAET, CHUKAsS ODIIYI0 CJIOXKHOCTH pabOThHI
¢ Bamreit mporpammoii. [loManTe TONBKO, YTO OUOIMOTEKA TOKHA YII0-
BJIETBOPATH OINPEIEJEHHBIM CBOMCTBAM, KOTOPBIE MEPEYNCIEHBI BBIIIIE;
6e3 cOOTIOMEeHUsT ITUX MPOCTHIX MPABUJ CO3JAHKE OTIEIbHON OubanoTe-
KH MOKET IIPUBECTU TOJIBKO K JIOHOJIHATEIbHBIM CJIO2KHOCTSM.

B 3aksrouenue pa3roBopa 0 6WOINOTEKAX JATUM €I OIHY PEKOMEH-
mamuio. He Topormurecs gesath Bamry 0ubimoreky AuHaAMUYECKU
cBA3bIBaeMoii. B coBpeMeHHBIX YCIOBUAX TUHAMWIECKOE CBI3HIBAHUE
HE Ja8T MPAKTUIECKH HUKAKOTO OIyTUMOT'O BBIUIPBIIIA, IPA ITOM TPe-
Oysi U3PSTHOIO JIONOJIHATEIHLHOIO PACXO0/Ia BPEMEHU M CHJI IIPOrPAMMU-
croB. Tax nan nHade, CAeIaTh CBOKO OUOINOTEKY ITUHAMUYIECKON BBI BCE-
T2 yCIeeTe.
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1.5. Uro takoe coding style u kakue oHUI
OBIBAIOT

BuumMareabHbIi 9uTaTEh MOT 3aMETHTD, 9TO MPAKTHYECKH BCE TPH-
BeJIEHHbBIE BbIIIE PEKOMEHJIANMKA TaK WM WHAYE OCTABJISAIOT OIHPEIeIEH-
HyI0 cBOOOMY neficTuii. B ocobeHHOCTH 9TO 3aMETHO, KOT/Ia PEYb HIET
0 PaCCTaHOBKE CTPYKTYPHBIX OTCTYIOB: B CAMOM JI€JI€, HAIO JIM UCTIOJIb-
30BaTh I OTCTYIIOB TAOYJ/IAIHUIO, WA Ke JIydie OyIeT OTCTymaThb Ha
qgerbipe npobena? Unu ua asa? Unu na rpu? Creayer u CHOCUTH Ha, CIie-
JIYIOIIYI0 CTPOKY OTKPBIBAIOILYIO OMEPATOPHYIO CKOOKY MOCJIE 3ar0JI0BKa
CJI02KHOIO oneparopa? A mocJe 3arojosKa noauporpamMmbi? A Kak ObITb,
€CJIU 3ar0JIOBOK HE YMECTUJICSA B 0qHYy cTpoky? Hy u, Kak roBopuTcs, Tak
Jajiee.

C yBepeHHOCTDHIO 3/1€Ch MOYKHO CKa3aTh TOJILKO OIHO: B paMKaX OJi-
HOM mporpaMMbl CTUJIb OPOPMJIEHUS JIOJIXKEH BbII€PXKUBATHCS
CTPOTO OJWH ¥ TOT K€, TaK YTO, ECJIA BAC [IPUTJIACUIIU IIPUCOETUHUTb-
Cs1 K yIKe CYIIECTBYIOIIEMY MPOEKTY, BAM MPUIETCS CYUTATEH «TPABUIIB-
HBIM» TOT CTHJIb, KOTODPBIi MIPUHAT B 9TOM MPOEKTE, CKOJIb OBl HEKPACH-
BBIM OH BaM HU MMOKa3aJjics. Ho BOT BOMPOC O TOM, KAKOTO CTUJIS TTPUIED-
JKUBATHCSA B MPOrpaMMe, HAIMCAHUE KOTOPOW HAYMHAETCS C HYJIs, OKa-
3BIBAETCSA HE TAK IPOCT, KAK MbI MODJIH Obl OXKH/IATh.

CTOpPOHHUKY PA3HBIX CTHJIEH 4aCTO JIOBOJIBHO HETEPIIMMO OTHOCATCS
K JPYTUM CTUJISIM; TakK, Jluayc TopBaibac B JOKyMEHTE, OMUCHIBAIOIIEM
CTUJIb I gapa Linux, HA3bIBAET «E€PETUIECKUM IBUKEHUEM» CTOPOH-
HHUKOB Pa3Mepa OTCTYIOB, OTJMYHOTO OT TaOyJAIUU, a PYKOBOACTBA MO
odopmiennio koga GNU mpeyiaraer — B Ka4eCTBe CUMBOJIMYECKOTO JKe-
cTa — pacredararb Ha NPUHTEPE, HOCIe Yero CKedb HE YUTas.

B Takoit 06cTaHOBKE BayKHO yMETh MPOBECTH YEpTy MeEXKIy Tpebo-
BAHUSIMHU, TIOJ KOTOPBIMU €CTh DAaI[HOHAIbHAS OCHOBA, W TPeOOBAHUSI-
MU, TPOJAUKTOBAHHBIMY JINYHBIMA TTpUCTPACTAsiMUA. CIIOPHI CTODOHHUKOB
Pa3HBIX CTHJIEH 4acTO HA3BIBAIOT «CBsilleHHbIMU Boiinamus (holy wars),
MOTIEPKUBASA UX CXOKECTh C OECCMBICTEHHON BParKI0# MpeacTaBuTenei
pasnmuunbx peauruii. [To-BuauMoMy, MOXKHO CKa3aTh, 9TO JOMYCTUMBIX
cruiteit 0pOpPMIIEHNUS TPOrPAMMHOTO KOJA CYIIECTBYET JTOCTATOYHO MHO-
T'0, ¥ BBIOOP KOHKPETHOT'O CTHJIS MOXKET 3aBUCETH OT BAIUX JIMIHBIX BKY-
COBBIX MPEAOYTEHMI, THOO OT BKYCOBBIX TPEAMTOYTEHUN PYKOBOIUTES
paspaborku. Eciin peub naér o BbIOOpe OMHOro U3 HECKOIbKUX JONnycmu-
MBz cruiieit opOpMIIeHUs, HE CTOUT ObITh KATEIOPUYHBIM U OTCTAUBATH
«CBOIT» CTUJIb 10 TIODEIHOTO KOHIIA; TaK, aBTOP STUX CTPOK B CBOE Bpe-
M$ JOCTATOYHO 0e300/Ie3HEHHO TIepernes OT MCIOJIb30BAHNSA B KaYeCTBE
OTCTyMa JABYX MPOOETOB K HCIOIBL30BAHUIO YETHIPEX, & TAKKe HEOIHO-
KPATHO MPABUJI IPOrPAMMBI, UCIOJIb3YIOIIHE TaDYIISIUIO, TPUIEPIKABA-
SICh TIPUA HTOM, ECTECTBEHHO, OCHOBHOI'O CTHUJIS HPOIPAMMBI.
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CkazanHoe He 03HAYAET, UTO 100601 CTHIIbL UMeeT MPABO Ha CYIIECTBO-
BaHUEe. JTO KATErOpuYecKyu He Tak. BaykKHO TMOHWMATHh PA3HUIYY MEXKIY
JOIMyCTUMBIMU OCOOEHHOCTSIMU CTHJIsT U OCOOEHHOCTSIMU HEIOITyCTHUMbI-
Mu. VHTepecHo, 9To [axKe HAJIMYHe 3HAYUTEILHOTO YUCJIA IPOrPAMMHU-
CTOB, UCIOJIB3YIOIIMX TOT WJIM MHOM CTHUJIb, HE JIEJIAET ero JIONYCTUMbIM.
B cremyrommx rimaBax Mbl HAMEPEHHO IMTOCTAPAEMCS TTPU U3JTOXKEHNH KazK-
JIOTO KJIIOUEBOI'O MOMEHTA MTOKa3aTh HAPALY C JOIMYCTUMBIMU IIPUMepaMu
TaKKe U [MPUMEPHI OMTUOOTHOTO MOAX01a K O(OPMIEHUIO; KAK YUTATEH
y2Ke MOI' 3aMEeTUTb, TaKue IIPUMepPbl Mbl IIOMeYaeM COOTBETCTBYIOIIUM
3HAKOM Ha I10J1dX.

1.6. DcreTuka Koaa

K coxanennio, Mbl BBIHYKIEHBI MPU3HATD, ITO BCE BBIMIEH3TOXKEH-
HOE XOTsI U CIOCOOCTBYET CO3MAHHIO IPABUJIBHBIX IIPOTPAMM, HO, YBBI,
POBHBIM CYETOM HUYErO HE TAPAHTUPYET, W CeHdac MbI MOMBITAEMCS 00b-
SICHUTh, TIOYEMY.

Hauném ¢ mpumepa m3 obracTr, HUKAK C IPOrPAMMUPOBAHUEM HE
cBszanHOi. CylecTByeT J0BOJIBHO MHOIO JIFOJEH, BCEPbE3 U ILIOTHO HMe-
IOIUX JeJI0 C BEPEBKAMU U y3JIaMu — 3TO MOPsKHU (Kak npodeccuona-
JIbI, TAK U SXTCMEHBI-TIO0UTEIIN), AJbIIMHUCTBI W CIIEJIC0JIOTH, apbopu-
CTBI, TPOMBIITIJIEHHBIE AJIBITUHUCTHI 1 MHOTHE ApyTrue. B Mupe npuayMaHo
MHOT'O COT€H PAa3HOOOPA3HBIX JOCTATOTHO XUTPHIX Y3JI0B, IPEIHA3HATCH-
HBIX JIJII COBEPIIEHHO PA3HBIX CUTYAIINT; PEATbHO JIIOIN, 3aHUMAIOTITAECS
KaKHM-TO BHJIOM JIEATETbHOCTH, UCIOIb3YIOT MATh-IIECTD y3JI0B, & 3HATH
«Ha, BCAKUH CIydail» MOTYyT B IBa-TPW pa3a OOJIBINE; HO U ITUM TSITH
WJIW TIECTH COBEPIIIEHHO HEOOXOIUMBIM y3JIaM HOBUYKOB TTPUXOIUTCS M0~
Joary y4authb. [Ipu 3TOM, HE CroBapuBasCh, HHCTPYKTOPHI IO COBEPIIIEH-
HO Pa3HBIM IWCIMILIAHAM, TOBOPSIIAE HA PA3HBIX SI3BIKAX W KUBYIIHE
HA Pa3HBIX KOHTUHEHTAX, CXOISITCI B OJHOM: KaXKIbIi, KOrO KOTIa~Tib0
BCEPDHE3 YUIUIN 3aBA3BIBATD y3JIbl, CJIBIIIAT, 9TO NPAGUALHO 3G6A30HHbLT
y3ea 6cezda 6u2AA0um KPaAcu6o. JTO HUKAK He 3aBUCHT OT THIA Y3JIa,
OT IPUMEHSAEMO BEPEBKU, OT TI€JIN, C KOTOPOiT 3aBA3BIBAIOT KOHKPETHBII
y3eIT: eCJn y3eJI CMOTPUTCS KPACHBO C CyryDO 3CTETHIECKON TOUKU 3pe-
HHS, TO OH, KAK ITPABUJIO, 3aBA3aH MPABUIBHO, I HA00OPOT, y3€eJ1, BBITJIs-
JSAITAH KPUBBIM, KOCBIM HJIM IIPOCTO HEYKJIIOXKUM, HABEPHSIKA ITOCTPOEH
C ONMUOKAMHU U MOXKET B CAMBIH HEMOIXOMSAIINNA MOMEHT MOIBECTH: Pa3-
BS3aThCsI, TTOPBATHCS WJIM HA0OOPOT — 3aTSHYTHCS HAMEDPTBO, TaK, U4TO
€ro IOTOM He YJIaCTCA pa3BA3aTh U IPUJETCA pe3aThb BEPEBKY.

Hukro He Bo3bMETCA pOpMATH30BATH, ITO K€ KOHKPETHO CKPLIBALT-
CsI 32 9TUM BBIPAXKEHUEM — «y3€J1, BBITVISIIANINN KPACHBO» ; HO MPUHITHAII,
TEM HE MEHEee, BEJIMKOJIETHO PaboTaerT.
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[IporpamMmMupoBanne — AWCHIUIJINHA MHOTOKPATHO OO0Jiee CIIOXKHAS,
HEYKEJIW BSI3aHUE y3JI0B, HO ICTETUYECKUN MPUHIUI J€HCTBYET U 3/1€CH:
MPABWJIBHO OPTAHU3OBAHHBIA KOI 6u2asdum kpacuso. K coxanenuio,
JIAJIEKO HE BCE MPOrPAMMHUCTBI CHOCOOHBI 9TO YBHJETH: B OTJIUYHE OT
CTETUKM BEPEBOYHBIX Y3J/I0B, SCTETUKA IIPOIPAMMHOIO KO/ HE HPOCTO
medopMaI3yeMa, OHa, eMé U Heya0suma. OTININTH KPACUBBIN y3€J OT
HEKPACUBOI0 MOXKET MPAKTUYIECKU JIIO00H UeJI0BEK, HE JIMIIEHHDIN 6a30-
BBIX 3CTETUYIECKUX HABBIKOB; HO 94TOOBI YBHUIETH KPACOTY TPOrPAMMHON
APXUTEKTYPbI, HYKHO JIJisl HAYAJA HAYYUTHbCS BUJETH CPa3y BCIO MPO-
rpaMMy KaK €JIMHOE IIEJI0€, IIPEJICTABIIATD Ce0e CBA3M MEXK Ly €€ 4acTsiMu,
pa3IMYaTh TPU ITOM PA3HBIE BUILI TAKUX CBA3€Hl — ¥ 3TO OyIeT JIuIb
caMoe HAYAJI0 HA MYyTH K MOCTUYKEHWIO MOJJIMHHOIO U3SIIECTBA OJHUX
MPOrPAMM W YTUIUTAPHON BYJTLIAPHOCTH JIPYTHX.

[Mpunnunsr odopMieHns KOIA, U3TOKEHHBIE B 9TOW KHHUIXKKE, COOT-
HOCSTCs € TOJJIMHHON 3CTETUKON MPOrPAMMHBIX APXUTEKTYDP IPUMEPHO
TaK, KAK COOTHOCHUTCS YMEHWE He 3aBaJUBATh TOPU30HT, HAKUMAas HA,
cyck (poTOKaMephbl, C yMEHUEM CO3/1aBaTh (hOTOrpadhuIeCcKue meaIeBpbhI
MHPOBOTO YPOBHS. DTO KACAETCS M BO3MOYKHOCTH OObSCHUTH ITPOUCXO-
JISAIIee HOBUYKAM: 9TO POPUBOHT JIOJIZKEH ObITh TOPU3OHTATHHBIM, O0bsIC-
HUTDH JIErKO, HECJIOKHO PACCKA3ATh ¥ DA30BbIE 3aKOHBL IIOCTPOEHMST KOM-
[O3UIMY U COYETaHMs IIBETOB, HO HOHPODyiiTe OObsACHUTD, KAKME KOH-
KPETHO OCOOEHHOCTH TPEBPAINAIOT B IeNEeBp, Hampumep, dororpadun
leapmyTa HbioToHA, 1a K TOMY K€ €mIé u HE BCE — BEIb TBOPYECKUE
HEyIa4q¥ OBIBAM U y HEr0. DTO OTHOCUTCS U K BO3ZMOXKHOCTH HAYHUMb:
BBIJIPECCHPOBATH OYEPEIHOTO HAYUHAIOIIEro (doTorpada Ha BbIIEPIKUBA-
HUE TOPU30HTA, B HY>KHOU [MO3UIUH — BOIIPOC [SITU MUHYT, & HOIPOOyHTe
COCTABUTH MPOrPaMMy OOyUeHWS TaK, 9TOOBI HA BBIXOIE M3 HECKOJIBKUX
COT YYEHUKOB MOJIYUUJICS XOTs ObI OJWH HACTOAIINH (DOTOXYTOKHUK.

Touno Tak ke 006CTOAT 7Ae/a C MPOrPAMMUPOBAHUEM: HAY4IUTH 0a30-
BBIM MPHUHIMITAM O0(OPMIIEHHUS KOJA He TaK MPOCTO, HO MOXKHO, 9Ta 3313~
4a 3aBEJIOMO UMEeT PELIEHUE; & BOT XOPOLIO 1yBCTBOBATD ICTETUKY (HJIu,
HATPOTUB, HEPAIIIUBOCTD) CO3JABAEMOl MPOrPpAMMBI HAYUIUTH MPAKTH-
9ECKU HEBO3MOXKHO, STOMY KaXKJblii BBHIHYKIEH YUYUThCS caM. EaBa ju
HE eMHCTBEHHBIM «HCTOYHUKOM MYIDPOCTH» 3/1€Ch CJIYKUT COOCTBEHHBINH
HETaTUBHBIN OMBIT, KOTJA TPOrPAMMUCT BO3BPAINAETCS K KOTIA-TO JaB-
HO HAMKUCAHHOMY KOJy, 9TOObI M3MEHUTb U YCOBEPIIEHCTBOBATH €ro, u
OOHAPY2KUBALT, 9TO KO/ OKA3bIBAET €My JOCTOMHEHIIee CONPOTUBIICHUE,
CTOJTh YKECTKOE, YTO MPOTPAMMY OKA3BIBAETCS MPOIIE MEPEITUCAThH 3aH0-
Bo. IIpm 3TOM pas 3a pa3zom HOACIYIHO (DOPMUPYETCS MOHUMAHUE, KAK
HAJI0O ¥ KaK He HAJI0 JefCTBOBATH, YTOOBI MIOTOM — 9Yepe3 HEJENI0, Me-
CATI, TOJ, JECATh JIET — He COXKaJaeTh O COOCTBEHHOM 6e3amabepHoCTH u
CTPEMJIEHUN HAIIACATh «KaK-HUOYIb, Julllb Obl paborano». Hamucanme
MPOTPAMMBI KaK TIOMAJIO IeHCTBUTEIHHO TTO3BOJISET CIKOHOMUTH HEMHO-
T'0 BPEMEHU 37eCh U Ceidac, HO B OyIyIIeM CIIOCOOHO ayKHYThCS TOTEpeit
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BPEMEHWU, MPEBBINIAIONIEr0 TOCTUTHYTYI0 IKOHOMUIO 3a9ACTYI0 B COTHU
pa3, u XOpommo eciu He B Thica4dn. [Ipobiaema TyT B TOM, 4TOOBI 3HATH
(uiu ckopee 4yBCTBOBATH), KGK HA00; Cylsl IO BCEMY, <OIIbIT, ChIH OLIH-
OOK TPYIHBIX» TYT HUKAKHM OOydIeHHEM 3aMEHUTH HEeJIb3d.

K coxkajierunto, poTHBOINOJIOKHBII BApUaHT — OTOUTH JIFOObIE 3a4aT-
KU 3CTETUYECKOTO YYBCTBA B OTHOIIEHWH TOCTPOEHUS MPOTPAMM — HU
MaJlefmell TpyJHOCTH He NpPeACTaBJIAeT, I MHOTHe IIeJAaroru JIeJIai0T CO
CBOMMY YIE€HMKAMN HMEHHO 3TO, He BeJas MPHU 3TOM, ITO TBOpAT. Ha-
YYUATH IJIOXOMY TOPAa30 MPOINe, YeM HAYIUTh XOPOIIEeMY.

OKOH‘-IaTe]'IbHO BbITPABUTb 3CTETUHECKOE l-|yTbé NO3BONAKT TaK Ha3blBa€Mble
onuMNUaAabl Mo NPOrpaMMUPOBAHUIO, TAE ANA CEPbE3HBbIX AOCTVXKEHWUI, MOMUMO
npo4ero, OKa3blBa€TCA COBEPLUEHHO He06xo,u,mma 6aHaanaﬂ CKOPOCTb BKOJ1IQ4U-
BaHust koga. [pm atom kop, HammcaHHblli BO Bpemsi COPEBHOBAHWIA, HE uMmeeT
HWKAKOI CaMOCTOSITENIbHOI LUEHHOCTN, HUKTO N HUKOr4a HE BO3BPALLAETCA K HEMY
HWN 4epe3 Heaento, HN 4epe3 rogbl; MOXKHO CKa3aTb, YTO Ha oNIMMNUuafax He Cylle-
CTBYET HUKAKOro «NnOTOM>» — TOro CamMoro «noTomM>», KOTOPOE BbICTYyNaAET NPaKTU-
4YeCKN eANHCTBEHHbIM CPEACTBOM Pa3BUTUSI NPOrPamMMuUCTCKoro Bkyca. Hanportus,
J1I'O6b|e «3aMOpPOYHKN» N3 3TOM O6J13CTI/I Ha osimMnunaae TOJIbKO MELWAKOT, CHMN>XXas
CKOPOCTb 1 3aTsArNBasi BPEMS PELUEHUSA 3a[ad. B ntore 6bIBUJeMy onnMmnuagHnky
YBNAETb 3CTETUHECKNE AOCTONHCTBA NPOrpamMmMbl CTONb XKE HENPOCTO, KaK 3aB3A-
TOMY KypUJIbLLMKY OLEHUTb KaKOW-HUOYAb TOHKU apomar.

Iloxkauyii, 371eCh /1azke HEBO3MOXKHO IMIOCOBETOBATD, 9TO JIEJIATh U KaK
ObITh. Pa3se 4TO OmHY BeIlb CKA3aTh BCE YK€ MOXKHO: €CJIM OJHU IMPO-
rpaMMBbl KaXKyTCsl BaM KDPAaCUBBIMHU, a JPYIru€ — HEKPACHUBBIMHU, MTOCTa-
paiiTech Pa3BUTDH ITOT ACIEKT CBOETO BOCIPHATHS. BO MHOTHX CIIydasx
BBI OKazKeTEeCh Ha BEPHOM MY TH. Y YTHTE TOTBKO, 9TO 37I€Ch COBCEM PSIOM
MIPOJIETAeT IIyTh COBEPIIEHHO JIOKHBIH: OECIe/IbHbIE TPIOKH, [TO3EPCTBO U
HEPAIMOHAJIBFHOE YCJIOYKHEHNE MPOTPAMMHOTO TEKCTa, HA POBHOM MECTE
MOXKET TPUBOJWTH ABTOPA KOAA B BOCTOPT OT COOCTBEHHOM KPYTHU3HBI,
HO C WCKOMOI 3CTETHKOIl HUYIEro OOIIero He nMeeT. 31ech AefCTBYeT 110-
BOJIBHO MIPOCTOM MPUHIINIL: €CJIM OYEBUIHO, KakK IepenucaTh ¢ppar-
MEHT IIPpOrpaMMbl, YTOObI OH CTaJI IIOHATHEE CTOPOHHEMY YHTa-
TeJIF0, TO UMEHHO TaK ero W cJeayeT Iepenucarthb. bBeccMbicien-
HOE YCJIOXKHEHUE HE MMEET HUIEro ODIIEro ¢ XOPOIINM BKYCOM, TOJIBKO C
camouiioboBanreM. JIT0OUTEsIM «M3BEPHYTHCS KaK CJIeIyeT» Mbl MOXKEM
a/IpecoBaTh XOPOIIO U3BECTHbIN anroa3brunbiil nesus Keep It Simple,
Stupid!®, KoTOpbIT PyCCKOrOBOpsAIITe IPOrPAMMHUCTDBI YACTO HA3BIBAIOT
«IPUHIMIIOM TOIEIysi», OyKBajIbHO nepeBojs abopesuarypy «K.I.S.S.»
HA PYCCKHI KaK OJHO CJIOBO.

5HpH6J‘II/ISI/ITeJIbHO MepeBeCcTH 3TO HA PYCCKUM MOXKHO (hpa3oit «He ycioxusii, riy-
merr!s, HO CMBICTIOBBIX OTTEHKOB TaKOM IepeBo] He TepeTaéT.



I'1aBa 2

IIponienypunblit Kox:
ITackanb, Cu, Cu-+-+

A3piku nmporpamvupoBatus [lackans, Cu u Cut+ umeor Mexry
coboit mHOrO O6mIero. Ilpu obcyzxaennu opopMIeHNS KOAA HAC MIPEXK-
Jle BCEr0 WHTEPECYIOT CJEeAYIOIe OCOOEHHOCTH, TIPHUCYIIAE BCEM 3TUM
SI3BIKAM.

1. Tlepeuncinennble  A3BLIKA  OTHOCATCA K KJIACCy WMTIEPATHBHO-
MPOIEIYyPHBIX; 3TO O3HAYAET, BO-TIEPBBIX, YTO AJTOPATM HA ITUX
SA3BIKAX 3alMCBIBACTCS B BHJE TOCJIENOBATEIHHOCTH NEHCTBUIA, W,
BO-BTOPBIX, YTO BO BCEX 3TUX A3BIKAX IPUCYTCTBYIOT NOONPO2pam-
Mbl, TO €CTh 0DOCOOGIEHHDbIE AJITOPUTMbI, MCHOJHSAIONAE TO MU
unoe (BoOOLIE roBOP:, CKOJIb YIOMHO CJIOZKHOE) JIeHCTBUE, KOTOPOEe
6aromapsa WX CyMIeCTBOBAHWIO MOYXKHO PAaCCMATPUBATHL KaK OIWH
IIar aJarOpUTMA.

2. Bo Bcex mepeuncaeHHbIX I3bIKaX OCHOBHON e IMHUIIEH 3aMCH ajro-
PHUTMa, ABJIAETCH 0ONepamop’ , IpuuéM onepaTops! GBIBAIOT TPOCTHIE
¥ CJIOKHBIE; IO/, CJOKHBIM MbI TOHHMAEM TaKO# OIepaTop, 6 co-
CMas8 KOMOpPozo BXOAAT JIPyrue oneparopbl (0auH uiu GOJbIIe).

1exonmerit anramiickuit TepMuE — «statements — GbLIO GBI IPABIILHEE IEpeBe-
CTH KaK «yTBepxXKJeHHe», TeM Dojiee 9TO CIOBOM <«OIePaTOp» B MaTeMaTHKe 00O3Ha-
qaeTcs omobpadsicenue, T.e. HeKas dbyHKOuA, a He geiictBume. VcTopus He COXpaHUIA
HMeHH TOr0 HeJaJbHOBHIHOI'O IE€PEBOAYHKA, KOTOPOMY MBI O0S3aHBI TaKHUM 3Haxe-
HHEM TEPMHUHA <OIE€PATOP» B PYCCKOM S3LIKE, a PABHO MW BCel TOi Hepa3bepuxoi,
KOTOpas B UTOTE U3 3TOI'0 IOJIYIHIaCh, B OCOOEHHOCTH B CBA3U C NOABJIEHHEM KJIIO-
4eBOro ¢ja0Ba operator B Cu++. Tak uiau mHAYE, CIOBO <OLEPATOP» B PyCCKOA3BIU-
HOM IPOrPAMMHUCTCKON JIEKCHKE YCTOSJIOCH HAKPENKO, HO OY€Hb IIOJIE3HO IOMHHTH,
YTO 3TOT TEPMHUH SABJISETCA IEPEBOAOM CJIOBA «sStatement», Torma Kak aHIIOA3BIY-
HOE <«Operators IpaBUbHee MEePEeBOSUTH KAK <«OMEPAIUsSy, XOTd ITO U HE HepemaéT
TOYHOTO CMBICJIA.
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Biioxkennbre onepaTophl B CBOIO 09€peib MOTYT OBITh KAK MPOCTHI-
MU, TaK ¥ CJIOXKHBIMUA.

3. Bce mepeuncieHnble A3BIKH BKIIOYAOT B ceOf OmepaToOpbl BETB-
nenus (¢ HeoOA3aTENBHON else-4acThio), HUKIA C ILPEILyCIOBU-
€M, IINKJa C MOCTYCIOBUEM W TapaMeTPUYeCKOro KA, TPUIEM
B OOJIBIITHCTBE CIYyYaeB CHHTAKCHUC MPEIYCMATPHBAET POSHO 00UH
onepamop B POIIE MeAa IUKJIA WA BETBICHUS (€IHHCTBEHHOE HC-
KJIIOYeHUe 371eCh — IIaCKaJIeBCKuii repeat/until).

4. JIns cocTaBiieHus TeJsa, UK WU BETBJIEHUs U3 HECKOJIbKUX OIe-
PATOPOB UCHOJIB3YETCs TAK HA3BIBAEMbIH COCINA8HOU 0Nepamop,
o0Opa3yeMblii N3 TOC/Ie/I0OBATETHLHOCTH ONEPATOPOB MyTEM 3aKII0Ue-
HUs €€ B onepamopHbie cKobKu, B KatecTBe KOTOphIX B Ilackase
HCIIOB3YIOTCS KJTIOYeBbie CoBa begin u end, a B Cu u Cu++ —
durypubie ckobku { u }.

5. CuHTakcuaeckas KOHCTPYKIMS COCTABHOIO OIEPATOPA TAaK¥Ke WC-
TTOJIb3YeTCsl B Ka9ecTBe Tejia moamporpamMmel, a B [lackane — emé
7 B Ka9eCTBE TeNla «TJIaBHOM MPOrPaMMBbIs.

Bee nepeuncnennbie cxopcrsa [Tackans, Cu u Cu++ nossossior
copmymupoBars npasuia 0hOPMIIEHUS KOJA, OOIIHE It ITUX S3BIKOB,
YTO MBI U TIOTBITAEMCSI CJIEJIATh B 9TO riiaBe. Pa3ymeercs, mpu BCeX CXOJI-
CTBaX MEXKJY PACCMATPUBAEMBIMU SI3BIKAMU UMEIOTCS TAK¥XKe JTOBOJHHO
CYIIECTBEHHDBIE PA3INYINs, KOTOPBIM MbI TIOCBSITHM COOTBETCTBYOIITHE A~
parpadbl B KOHIIE IVIaBbL.

2.1. 3aroJioBOK u TeJiO

MoOKHO BBIAETUTH JBE OCHOBHBIE CUTYAITUN, B KOTOPBHIX Pedb MIET O
3a20/06K€ U MeAe: ITO, BO-IIEPBBIX, ONPEIeICHIE TOATPOrpaMMbl (DyHK-
UM WJIM [ACKAJEBCKONH HpPOLEAYDbI), U, BO-BTOPBIX, JIIO0OH CJIOXKHBII
omepatop. Iloka MBI [jisT TPOCTOTHI KAPTHHBI OyAeM CUATATh, 9TO 3a-
FOJIOBOK Yy HAC yMellaeTcd Ha OJHY CTPOKY; 4TO JIeJIaTh, €CJIU 3ar0JIOBOK
TTOJTYyIHJICS CJIMIIKOM JIJIMHHBIM, MBI 00CyauM B § 2.7.3.

Iloxkaumyit, caMblif TPOCTOM CIydail CUTYAIllMHA «3ar0JOBOK-TEI0» MBI
nuMeeM JJid oneparopa while; 3aMeTUM, CHHTAKCUC STOTO ONEPATOPa, 14
ITackansg u Cu ornuyaercs passe 4ro TeM, 4yro [lackasib mpeamosaraer
rocJie ycjioBusi ¢oBo do, a Cu Tpebyer 3aKI049UTh YCI0BHE B CKOOKH, HO
B OCTAJIbHOM 3TU A3bIKU IIPEJOCTABIAAIOT COBEPLIEHHO OJIMHAKOBbIE Olle-
PaTOPHI MUKJIA C TIpeycaoBueM. Mbl HAaUMHAEM C PACCMOTPEHUST TMEHHO
3TOr0 OIIepaTopa, Kak CaMOro IIPOCTOro, HO JazKe Ha ero IpuMepe MOXKHO
MPOUJLTIOCTPUPOBATH HU3PSIHOE KOJTHIECTBO CTEIEHEH CBOOOIBI BHIOOPA
CTHJIL.
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2.1.1. Onepatop while m OCHOBHBIE€ CTUJIA OTCTYIIOB

Haumém ¢ TpuBmaIbHOrO Caydasi, KOraa Teao omneparopa while co-
CTOUT U3 OJHOI'O MPOCMO20 OIEPATOPA:

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

Kazamocn 651, 371€ch ¢ opopMmIeHrEM BCE MMOHATHO; HO M 9TOT TPUBUATb-
HBI CIIydail OCTaBIseT BO3MOXKHOCTD CIEJIATh JOCTATOYHO XapaAKTEPHY IO
ommOKy B oopmiennn Tekcra. /laxke B KOIE, HAMMCAHHOM OIBITHBIMU
MIPOTPAMMHUCTAMHU, MOXKHO BCTPETUTDH (DPArMEHT, TIOIO0HBIH BBIIIEIPUBE-
JIEHHOMY, HATIMCAHHBIA B OJHY CTPOYKY:

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

OtoT hparMeHT HeJTh3sI HA3BATh aOCOTIOTHO HEIOMYCTUMBIM, HO TaK JIY Y-
e BCE Ke He TMHCATh, W BOT movyemy. Ecaum B mporpaMme B OJHUX CJIy-
JasgX TEJO CJIIOXKHOTO OMEPATOPA OCTABJSIOT HA OTHONW CTPOYKE C 3aro-
JIOBKOM, & B JIDyTUX CHOCAT HA CIEAYIOIIYI0, TO 9TOObI yeudems meno
npu b6e2aom npocmompe, NPUAETC NPUIOKUTH JOIOJHUTENbHOE ([IyCTh
HE3HAYUTEJbHOE, HO BCE-TAKM HEHYJIEBOE) YCUJIME: BbIACHUTb, €CTb TaM
YTO-TO TIOCTIE 3ar0JIOBKA Win HeT. KOHeYHO, Ha 3TO YHAET T0JIs CeKyH-
JIbI, HE OOJIbINIE, HO MMEHHO W3 TAKWX BOT JI0JIeH CEKYHIbI U CKJIAIbIBA~
ercs JIONOTHUTENBHOe YTOMIIEHWEe MpU dTeHuu mporpamm. OIHOrO 3To-
0 COOOpaXKeHus yzKe JOCTAaTOYHO, HO €CTh W emé oxHa mpuunna. Ilpu
NOWA2080M BHINOAHEHUY NPOZPAMMBL 68 0MAGIYUKe, KAK NPAEULO, MU-
HUMAALHOT eduHUYeT NPOoZPAMMH020 K0Ja CYUMAEMCs CMPOKaE, W ITO
3HAYUT, YTO IUKJI, 3AMUCAHHBIA B OIHY CTPOYKY, BbI B OTJIQIMKE CMO-
JKeT€ TMPOMTH TOJBKO KaK OauH mar. PakTH4ecKyd B HEKOTOPBIX CJIyYIasx
BBI JJasKe HE CMOXKETe MMOHSITh, BBIMOJHUJICS JIU IUKJI XOTsI Obl OIWH pa3
win ver! To ke camoe KacaeTcsi u yCJIOBHOIO oneparopa: 4To0bl MOHATH
BO BpeMS$I OTJIQIKW, BBITIOJHSJIOCH JIH €r0 TEJIO WU TOJBKO BHIYUCIISIOCH
YCJIOBHOE BBbIpAXKEHUE, MPUIETCS 331efiCTBOBATh KAaKUe-HUOYIb CTOPOH-
HU€ TPU3HAKM, TTOCKOJbKY BHIHO 3TOro He Oymer. BwiBog mosryuaercs
MPOCTOM M OJHO3HAYHBIN: HUKOTJA HE OCTABJSTE TeJO CJI0XKHO-
ro olepaTopa Ha OJHOI CTPOYKe C 3aroJIOBKOM. B KOHIIE KOHIIOB,
3a1ac CrpoK BO BcesieHHOI HUYeM HE OrpaHUYeH.

Paccmorpum Temepn Gosiee CIOXKHBIM MpUMep, KOTIA B TeJe KA
HYKHO BBINOJIHUTL 1Ba JeficTBug (wau 6oJbilne), Tak 4To Tpedyercs
MIpUMEHEHNEe COCTABHOrO omeparopa. B GombmnHCTBE ciydaes mpodec-
CHOHAJIbHBIE TTPOrPAMMHUCTHI MHUILYT TPUMEPHO TaK:

while p <> nil do begin while (p) {
s := s + p~.data; s += p->data;
P := p~.next P = p->next;
end; }
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Ob6paruTe BHUMAaHKWE, YTO OTKPBIBAIOIIAS OMEPATOPHAs CKOOKA OCTaBJIe-
Ha HA OJHON CTPOKE C 3arojIOBKOM, TOrJIa KaK 3aKPbIBAIOIIAdA CTOUT B
TOI K€ KOJIOHKE, B KOTOPOI HAYMHAETCd 3aroj0BOK, TO €CTh 3aKPbIBa-
OILYI0 ONEPATOPHYIO CKOOKY MbI B 000MX CJIydasX HAIKMCAIU TOYHO IO
OykBoit w cjioBa while. Kak MbI y2ke ynmOMUHAIN BO BBEJIEHNH, OTKPHIBA-
IOIIYIO ONIEPATOPHYIO CKOOKY BITOJIHE JOITYCTUMO CHECTH Ha, CJIEIYOIIYIO
CTPOUKY:

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

3aMeTuM, UMEHHO TAKON CTHJIb Yallle BCErO BCTPEYAETCS B yUEOHMKAX
o ITackasio, HO BOT GOJIBIIUHCTBO TPOrpaMMUCTOB, nuiyux #Ha Cu u
Cu++, Takoit cTusb HE JIO0MAT.

B 060wx MpUBEIEHHBIX BHIIIE CIyYasX COCTABHON OMEpaTop HE CIBH-
raeTcs OTHOCUTENBHO 3aroJIOBKA, CABWUTY TIOABEPTAETCS TOJIHKO €ro CO-
gepskumoe. Kpaiine pegko MOXKHO BCTPETHTH CTHJIb, IPH KOTOPOM CaM
COCTaBHO} ONEpaToOp TOKE CIABUTAETCS:

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

IIpu srom dakrTrdeckoe HAIOJIHEHHE TeJIa [UKJIA OKA3bIBAETCH CIIBUHY-
TO HA YJABOEHHBIH OTCTYM, €CJIN Ke TeJI0O COCTOUT W3 OJHOTO TTPOCTOTO
OTIepaTopa, ero Mmo-mpekHemMy caBuraior Ha oauH orcrym. C dopmaib-
HOU TOYKHU 3PEHUA 3TO MOXKHO HA3BATh JIOTUYHBIM, IIOCKOJIBKY COCTAaBHOM
onepaTop — 3TO TOXKe OlepaTop; HO Ha IMPAKTUKE TAKON ABOWHONU OTCTYII
HUKAKUX IIPEUMYIIECTB He JTa€T, CbeJasl IPUA ITOM JIUIIHee MECTO IO Io-
puzonTamn. TeM He MeHee, KaK CKa3aHO BBIMIE?, STOT CTIIIEL JOTYCTIM.

PaccmoTpum Teneph HECKOJIBKO BAPUAHTOB HEJOIYCTUMOTO CTHJIS.
Mpbl yKe yIOMUHAJN, 9TO B TPOTPAMMaX HOBHYKOB YACTO BCTPEYAETCH
IIPUMEPHO TaKoe:

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

3akpbIBAIOIIAs OMEPATOPHAS CKOOKA MPU ITOM OKA3BIBAETCS CIBUHYTA,
Ha HEIMOHSITHOE KOJUYECTBO MO3UIIMM, 3aBUCHINEE, HAIPUMEDP, OT TOrO,
U3 CKOJIbKHA CHMBOJIOB COCTOMT 3aIlMCh YCJIOBHOTO BbhIpaxkenms. Ha To,
9TOOBI TIPECJIOBYTYIO CKOOKY HAWTH, YXOMWT JIWIITHSS OIS CEeKYHIBI —

2Cwm. cHOCKY Ha cTp. 17.
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C XONy €€ B TEKCTe He BHJHO, OHA «CJIHUBAETCA € OKPYXKAIOIIUM Ieii3a-
xeM». CBOIO OCHOBHYIO 33/]a4y — CJIeJIaTh 04e6UuUdHbIM KOHEI] CJIOKHOIO
orepaTopa gaxe /1Jisi PacOKyCHPOBAHHOTO B3TJIsIIA — TAKOE MTOJI0KEHNE
3aKPBIBAIOIIEH OMEPATOPHON CKOOKH HE PEIaeT.

ABTop 1ocobUsi HEOJHOKPATHO BCTPEYAJ B CTYJAEHYECKUX paboTax u
BOT TaKOIf, U3BUHUTE 33 BBIPAKeHUE, KOIIMAap:

while p <> nil do begin
s
P

s + p~.data;
P~ .next

end;

IIpu Takom «cTuie» Mecra HA SKPaHE HE XBATHUT AK€ HA TPHU YPOBHs
BJIO?KEHHOCTH, HO 9TO HE CaMO€ BayKHOE; Iopa3o XyzKe TO, 9TO Pa3Mep
CIBUTA, OKA3BIBAETCS HE MOCTOSHHBIM, KAK 3TO JIOJYKHO OBITH, a 3aBU-
CAIIUM OT TITUPUHBI 3ar0JI0BKa. UNTaTh TaKyi0 TPOTPAMMY COBEPIIIEHHO
HEBO3MOKHO.

Kareropudecku mHemomycTum TakkKe U CJIEAYIONUN 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 Ji0ObIe BADHALMYU HA €0 TeMY; OJis 3aKpbIBaloIeil omepa-
TOPHOUW CKOOKM 00s3aTeIbHO JOJIKHA OBITh OTBEJ/leHA OTIEJIb-
Hasi CTPOKAa, WHAYe, ONATb-TaKWM, KOHEIl CJIOXKHOrO Oreparopa Oyaer
cnoxuO yBugeTb. C Apyroif cropoHbl, MOCJie OTKPbhIBaoOIeil onepa-
TOPHOII CKOOKN B CTPOKe HE JOJI’KHO OBITh HUYEro, 33 HCKJIIO-
YeHHeM Pa3Be YTO KOMMEHTAPUEeB, TaK YTO CAEAYIONIUN MIpUMep TOKe
HEJIOTYCTUM:

while p <> nil do while (p)

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

end; }

Eciu 1pu BhlenpuBe€HHBIX IPUMEPA B34Tbl ABTOPOM M3 LIPOIPAMM,
HAIMCAHHBIX CTYAEHTAMW W JAPYTMMH HOBUYKAMHU, TO CJIEIYIONINHI
«CTHJIb» OBLI, KAK 9TO HA CTPAHHO, OOHAPYKEH B MCXOIHOM TEKCTE MPO-
rPaMMbI, HATHCAHHON TPOECCHOHATBHBIM MIPOrPAMMUCTOM 1, 00JIee TO-
r'0, JOCTATOYHO ITUPOKO UCIOJIb3yeMoii. TeM He MeHee, OH TOXKe HeIOITy-
CTUM:

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

Kak y:xe, HECOMHEHHO, JOra/1ajicsi YUTATENb, 3/1€Ch 3aAKPHIBAIONIAS OIle-
paTopHasi CKOOKa OMATH CIAUBAETCS C OKPYIKAIOIINM TEKCTOM U He TaéT
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BO3MOKHOCTH YBHJIETh KOHEIl CJIOKHOT'O OIlepaTopa pachOoKyCHpOBaH-
HBIM B3TJIAJIOM.

Bossparmascs K J0mycTUMbIM BaApHAHTAM COYETAHUS 3Ar0JIOBKA OITe-
paropa while u COCTaBHOIO OEPATOPA, UCIOJIb3YEMOI'O B KA4YeCTBE TeJla,
Mbl MO?KEM 3aME€TUTH, YTO HNPUHIMUIIMAJIBHO PA3JIMYHbIX BAPUAHTOB Cy-
MIECTBYET BCEro TPH:

1. oTKpbIBatoOIas ONepaTOpPHaAsa CKOOKA IMHUIIETCS Ha OTHOM CTPOUKE C
3aro0JIOBKOM, 3aKPbIBAIOIIAA PA3MEIIAETCSA TOIHO MO/, HAYAJIOM 3a-
TOJIOBKA, COJIEP>KIMOE COCTABHOTO ONEPATOPa CIBUTAETCA Ha OIUH
OTCTYT OTHOCHUTEJHLHO HadaJIa 3aroJIOBKA;

2. OTKPBIBAIOINAS OMEPATOPHAS CKOOKA CHOCHUTCS HA CJEIYIOIIYIO
CTPOKY IOCJI€ 3ar0JI0BKA M CTABUTCS TOYHO IOJ] HAYAJIOM 3arojoB-
KA, 3aKPbIBAIOIIAs HUILIETCHA TOYHO 1O Heil (M 10/ HAYaJIOM 3aro-
JIOBKA), COZEPKUMOE COCTABHOIO OMEPATOPA CABUTACTCS Ha OIWH
OTCTYTI,

3. OTKpBIBAIOIIAS OIEpATOPHAsS CKODKA CHOCHTCS HA CJIELYIONLYIO
CTPOKY IIOCJIE 3aroJIOBKa M CABHUIa€TCA OTHOCHUTE/IIbHO 3ar'0JIOBKa
Ha OJIMH OTCTYIl, 3aKPbIBAIOIIAs IUILIETCd TOYHO 10JI Hell, cojiep-
JKIMOE COCTABHOTO OIEPATOPA CABUTACTCS EIE Ha OINH OTCTYI (TO
€CTb Ha JJBa OTCTYNa OTHOCHTEILHO 3ar0JIOBKA U HA OIUH — OTHO-
CHUTEJIHHO ONEPATOPHOI CKOOKH).

Boiiie Mbl npuBesin npuMepbl KOJA Ui KaxKJIOMO0 U3 9TUX BAPUAHTOB.
Kaxk y»ke roBOpuIoCh, BbI MOXKETE BLIOpaTh jijis ceOst 11000l 13 HuX (X0-
Ts TOC/AEIHUNA U3 MEPEYUCIEHHBIX MbI ObI BCE K€ HE PEKOMEHJIOBAJIN),
BAYKHO JIUIIb TPUIEPKUBATHCS OJHOTO CTUIS HA TPOTIKEHUH BCE mMpo-
rpaMmbl. OTMETUM, 9TO BBIGODP OJHOIO U3 ITUX CTUJEH BIUSET HE TOJb-
KO Ha oopMIeHrE OmepaTopa while, HO U Ha BCE OCTAJIbHBIE CJIOXKHDIE
OTIEPATOPHI, TEJIOM KOTOPBIX CIYKHUT COCTABHON OMEPATOP.

OrmeruM emié OnWH HEMAJIOBAXKHBIN MOMEHT. VICXOZHO COCTaBHOIM
OTepaTop MpPeIHA3HAYAJICH /I OObeIMHEHNs] HECKOJIbKHAX OIE€PATOPOB
B OJ[MH, HO CYIIECTBYET MEJbIA PsiJl Cy4aeB, B KOTOPBIX pexomendyemcs
(a B HEKOTODBIX BapuaHTax CTHJEH — Jaxe mpebyemcs) obpamseHue
COCTABHBIM OTIEPATOPOM 0JH020 OTMEPATOPA, WK JIayKe WMCIOJIb30BAHUE
COCTABHOTO OIMEPATOPA, HE COAEPIKAIIEr0 BHYTPU HU OIHOTO OMEPATO-
pa. B gacTHOCTH, €cim TeJIOM CJI0XKHOTO OllepaTopa siBJISETCs, B
CBOIO O0Yepe/ib, CJI0XKHBIN ormepaTop, B ocobeHHocTH if ¢ BeTKOi
else, TO B OOJIBIIIMHCTBE CJIy4aeB €ro >KeJIaTeJIbHO «0B0epHYTh»
B omepaTopHbIe CKOOKH, Ja>ke €CJIA OH OJIMH; YUTAEMOCTb I[IPO-
TpaMMBbI MOXKET TTpU 3TOM Bo3pactu. Ilomuepkuém, 9T0 B OOJBITHHCTBE
CJIy9aeB 9TO UMEHHO PEKOMEH I, & He TpeboBaHue, u, 0ojIee TOro, BbI
MOKeTe B HEKOTOPBIX CJydasX CIe0BaTh €if, a B HEKOTOPBIX — HET, B
TOM 9HCJIE U B PAMKAX OJIHOM MPOrpaMMbl.
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Yro KacaeTcs MyCTHIX OMEPATOPHBIX CKOOOK, TO 3TO creruduaeckas
PA3HOBH/IHOCTH IIyCTOI'O OIIEPATOPA, KOTOPasi XOPOIIO 3aMeTHA B KOJIE,
¥ 3TO CBOWCTBO MOYKHO HCITOJIb30BATH I TIOBBINIEHUS YUTAEMOCTH Ba-
mero tekcra. Kak uzsectro, B Ilackane u 8 Cu MOXKHO cziesiaTh IycTOR
oneparop, mMpoCTO MOCTABUB CUMBOJI «;» (TOUKY C 3ansTO), M KOr/Ia,
HAIPUMEp, HY?KHO MOMETUTH METKOI KOHEI COCTABHOIO OmneparTopa, (s
4ero Tpebyercs IyCToil OnepaTop), TO UMEHHO Tak u nocTynaior. Ho ec-
JIX TEJIOM CJIOXKHOTO omnepaTopa (0OObIYHO HUMKJIA) JOJIXKEH CTaTh
IYCTOH omepaTop, TO JIydYIlle WCIIOJIb30BaTh MyCThI€ OIEpaTOp-
HbIe CKOOKM, HeXXeJIM TOYKY C 3amdToii. /lesio B ToM, 9TO TOUKY C
3ansATON OYEeHb JIETKO He 3aMETUTh, B OCOOEHHOCTH MPHU OErJIOM MPOCMOT-
pe mpOrpaMMbl, U TOTIa BAM MOYKET TTOKA3aThCsI, YTO OMEPATOD, CIETYIO-
U HEIMOCPEJICTBEHHO 3 «ITyCTOTEJIbIMY ITUKJIOM, SIBJISETCS er0 TEeJIOM,
a Ha TO, 9TOOBI YCTAHOBHUTH JIEHCTBUTENHHOE TOJOKEHHE Belei, yiHaér
HECKOJIbKO JIMIIHUX CEKYHJ yMCTBEHHOro Hanpskenus. Hanpumep, Bme-
CTO

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

; b
JIydire OyaeT HaIuCaThb

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

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

OTmeTuM, 9TO MyCcTOE TEJIO IUKJIA YACTO OCTABJISAIOT HA ONHON CTPOKE
C 3aroJI0BKOM. DTO JOMYCTUMO, XOTsI MbI Obl PEKOMEHIOBAJIM TAK HE JIe-
JIaTh, OCODEHHO €CJIA 9TO TOYKA C 3aIsITOi, a He MyCcThie CKOOKH. Ecin B
BO3bMETE cebe 3a MPABUJIO HUKOL/IA HE OCTABJSTH TEJO MUK B CTPOKE
34r0JIOBKA, JIa2Ke KOrJa OHO IIyCTOe, CAydail «TOYKA € 3aldTON B KOHIIE
3arojIoBKay OyZeT B Balleil TporpaMme HeJOMYCTUMBIM, ¥ 3TO JOBOJIb-
HO YJIAYHO, MOCKOJIBKY B OOJIBIMMHCTBE CIIyIAeB TaKash TOYKA C 3AMATON
OKa3bIBAETCSI TIOCTABJIEHA 710 OwubKe, & TIOCKOJIbKY 3aMETUTH €€ TPY/HO,
9TO MPUBOJUT K HEIMPHUATHBIM OMIUOKAM B pabOTe TPOrpaMMbl. 3aBe10-
Masi HEJIOIMYCTHUMOCTh TAKOW CHTYAIUU [MO3BOJISET, YBUIEB 3ar0J0BOK C
TOUYKOW € 3amsaToil Ha KOHIE (MOBepbTe, XOTd Obl pa3 BbI 3Ty OMIUOKY
caesiaeTe), HeMEIJIeHHO U 0e3 pas3ayMuil MpUCTYNUTh K HUCIPABJICHUIO
OIIUOKH.

2.1.2. Omepatop if c BeTkoii else

Kak ITackanb, rak u Cu/Cu+-+ [0IyCcKaOT UCHOJIB30BAHUE OlEPa-
TOpa BETBJEHUs] KAK B IIOJHOM BapHaHTe — C BETKOil else, Tak u B
cokpaménaom — 6e3 Heé. Eciu Berka else OTCyTCTBYeT, TO OIEPATOP
if odopmisieTcss aDCOMIOTHO TaK YK€, KaK W Omeparop while, KOTOPbIii
MBI IOZIPOOHO OOCyamIn B mpeabiayineM maparpade. Hukakoit ¢cBobobr
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HaM HE OCTABJISET TAKXKe W CJIydail, Korga obe BETKHU MPUCYTCTBYIOT, HO
COCTOSIT W3 OJHOT'O IIPOCTOT'O OIIEPATOPA, TO €CTh He TPEOYIOT MCIIOJIb30-
BaHUsI OMEPATOPHBIX CKOOOK:

if p <> nil then if (p)

res := p~.data; res = p->data;
else else

res := 0 res = 0;

Hy>kHO TOSIBKO He 3a0bIBATH, UTO TEJIO BCEI A CJIe/lyeT Pa3MeIaTh Ha OT-
JeTbHOI CTPOUKe, U B CiIydae omeparopa if 3To Kacaercs obenx BeTBeil.
Tak, caemyronine BApUAHTHI HEIOMYCTHMbI:

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

else res := 0; else res = 0;

Paccmorpum Teneps ciydail, KOoraa obe eemeu onepamopa tf ucnosv-
3yrom cocmaerot onepamop. B 3TOl cuTyanmm HYXKHO TpPEXKIE BCETO
BCHOMHUTB, KaKOHM M3 TPEX BAPUAHTOB PA3MeIIeHNs OTKPBIBAIOIIEN Ore-
paToOpHOil CKOOKM, [IEPEYUCIEHHBIX B KOHIIE IPEeAbLIyIIero maparpada,
MBI BbIOpasu. Ecan wam BbIOOp mMan Ha BTOpPOH WM TPeTHit BapwaHT
(B 060MX CIy4asx OTKPBIBAOIIAs ONEPATOPHAs CKOOKA CHOCUTCS Ha, CJie-
JLIOILYI0 CTPOKY), TO BCE OKa3bIBAETCs I0CTATOYHO 1pOocTO. Eciu Mbl
PEIuIu He CABUTaTh CKOOKH COCTABHOI'O OMEPATOPA, & CABUTATH TOJIHKO
ero rteso, if mpuaércs oPOpMUTDH TaK:

if p <> nil then if (p)

begin {

flag := true;
x := p~.data

flag = 1;
x = p->data;

end }

else else

begin {
new(p) ; p = malloc(sizeof (xp));
p~.data := x p->data = x;

end }

Ecnu xe BbI, HeB3upas HA BCe HAIM CTapaHus, W30PaJd BAPUAHT CO
CABUIOM OIIEPATOPHBIX CKOOOK, TO if OyJer BbIIUISAIETH TaK:

if p <> nil then if (p)
begin {
flag := true; flag = 1;
X := p~.data x = p->data;
end }
else else
begin {
new(p) ; p = malloc(sizeof (*p));
p~.data := x p->data = x;
end }
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B oboux ciyuasix else BMECTe CO CKODKAMH 3aHWMAET TPU CTPO-
KW, 9TO HECKOJIBKO MHOTOBATO JJIs pa3aeinTess. VIMEeHHO MO3ITOMY 3TH
BapuaHTbl (BTOPOil U TpeTuil) He CIUIIKOM IONYJIAPHbBL y IPOQEcCHoHa-
JIOB, XOTsl, HECOMHEHHO, JOIyCTUMbI. UTO KacaeTcs BAPUAHTA, IIPU KOTO-
POM OTKPBIBAIOIIAs OIEPATOPHAS CKOOKA OCTABJISIETCS HA OJHOW CTPOKE
C 3ar0JIOBKOM, TO B 3TOM CJydYae /jid BeTKU else Tak»Ke OCTAETCA IBA
BApUaHTa, & IMEHHO: IIOMECTATH CJIOBO else Ha OJHOW CTPOKE € 3aKPbI-
BAIOIMEH OMmepaToOpHOil CKOOKOI MM »Ke THCaTh else ¢ HOBOH CTPOKH.
[lepBbiit BApuaHT BBITJISIIAT TAK:

if p <> nil then begin if (p) {
flag := true; flag = 1;
X = p~.data x = p->data;
end else begin } else {
new(p) ; p = malloc(sizeof (xp));
p~.data := x p->data = x;
end }

Hano ormeruTs, 9T0 IMEHHO 3TOT BapWaHT HAUDOJIEE MOMYJISAPEH Y MPO-
deccnona bHBIX MPOIPAMMUCTOB, HO W BTOPOil BAPUAHT BIIOJIHE JIOILY-
cruMm (6oJsiee TOrO, MOKHO HAWTH APTYMEHTBI B €r0 MOIJIEPKKY ):

if p <> nil then begin if (p) {
flag := true; flag = 1;
x := p~.data x = p->data;
end }
else begin else {
new(p) ; p = malloc(sizeof (*p));
p~.data := x p->data = x;
end }

Paccmorpum reneps ciy4ait, Korjga moavko 00na BETKA KOHCTPYKIUU
if-else TpebyeT UCMOIH30BAHUS COCTABHOTO OTIEPATOPA, TOTIA KaK BTO-
past COCTOUT U3 OIHOTO MPOCMozo oneparopa. Eciu mpuHATO perieHue
CHOCUTH OTKPBIBAIOIIYIO OMEPATOPHYIO CKOOKY HA CJIEAYIONLYyI0 CTPOKY
(He BaxKHO, CO CABUIOM mJiu 6e3 CABHUIra), TO ITOT Cydail He ABJIAETCH
0COOBIM U He TpebyeT OTAeIbHOrO PacCMOTpeHusa. B mpuHIume MOXKHO
OBLIO OBI BOOOINE HE PACCMATPUBATHL ITOT CAyYAll B KAYEeCTBE CIIEIH-
AJIbHOTO, HO, KAK YUTATE]Ib MOXKET 0e3 Tpyaa yOeauThCsi CaMOCTOSATE b~
HO, PE3YJIbTAThI MOTYT MOJIYIYATHCA HECKOJHKO HEICTETWYHBbIE. B CBs-
3d C 9TUM MOYXKHO JIaTh CJEAYIOIIYI0 PEKOMEHAINIO: eCJIU OdHA W3
BeTBeli KOHCTpyKmuu if-else mpejacrtaBiisieT coboii cocTaBHOI
omeparop, TO JJisi BTOPOii BETBU CJIe/lyeT TaKXKe HCII0Jb30BaTh
COCTaBHOM oOMeparTop, Jla)ke ecJii OHa COCTOUT U3 OJHOTO IMPOo-
croro omeparopa. CrenoBanve 3T0if PEKOMEHIANINN, BOODIE TOBODSI,
dakyIbTaTUBHO, XOTsT MPAaBUJIA, MPUHIATHIE B KOHKPETHOM rpyIine pas-
PabOTYUKOB, MOTYT HPEBPATUTH ITY PEKOMEHIANUIO B TpeOOBAHUE, KaK
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9TO CJIEIAHO B y¥K€ HEOJIHOKPATHO YIMOMSIHYTOM BBIIIE COODIIECTBE Pa3-
paborunkos sapa OC Linux.

2.1.3. Ecau 3arojJoBOK CJUINKOM AJUHHBIHI

Bcé ckazannoe BbIlIE OTHOCHTEIHHO 3ar0JIOBKA OIEPATOPA U €ro Te-
Ja chOpMyYTUPOBAHO B MPEIIONIOKEHUH, UTO 3arOJ0BOK caM IO cebe
(u ¢ yuéroM ero orcryma) ymemaercsa B OmHy cTpoky. Ho 4to menars,
€CJIM YCJIOBHOE BBIPAXKEHWE B 3ar0JIOBKE oreparopa if wim ImuKJa momiy-
9UJIOCh TAKWM JJIMHHBIM, 9YTO CAKPAMEHTAIbHBIX 80 3HAKOMECT HE XBa-
Taer?

IlepBoe, 4T0 HEOOXOAUMO CIEIATH B TAKOW CHUTYyAllUd — IIOILYMAaTh,
HEJIb34 JIU 9TO BbIPAKEHUE [10/ICOKPATUTL. BO MHOIUX Cily4asax /JIMHHbBIE
YCJIOBHBIE BBIDAYKEHUST BOBHUKAIOT B CHJIy HEJOCTATKA OMBITA TTPOTPAM-
MHCTa; TaK, aBTOP YACTO BUIE] B CTYAEHYECKHUX ITPOIPAMMAX TPOBEPKY
IPUHAJIEXKHOCTH CHMMBOJIA K TOMY HJIM MHOMY MHOXKECTBY (Hampumep,
MHOXKECTBY 3HAKOB IIPEIUHAHUS) Y€Pe3 HOCJIEeI0BATEIbHOCTD SBHO [IPO-
[MMCAHHBIX CPABHEHUHN C KAXK/IbIM U3 JIEMEHTOB MHO2KECTBA, 9TO-TO BPO-
Je:

if (a=="7," [la=="."||la=="?;"la=="7:"]|a

Paszymeercs, B Takoil curyaiuu HUKAKOH TPOBJIEMBI ¢ HEJIOCTATKOM Me-
CTa B CTPOKE HA CAMOM JIejie HET, €CTb JIMIIb [podIeMa HeJxocTaroy-
HOCTHU BOOOpazkeHwusi. [IporpaMMuCT, MUHOBABINWY CTAIUI0 HOBUYKA, B
TaKOI CUTYAIUU OMUIIET (BYHKY U, TPOBEPSIONILYIO HA, TPUHAIJIEKHOCTH
3a/IAHHOTO CHMBOJIA [IPEJIOPEIeJIEHHOMY MHOYKECTBY, & 3arojioBok if’a
Oyzmer comepzKaTh BBI30OB ITON (DyHKIHMH:

if (is_punctuation(a)) {

Bosee omnbITHBI TPOrpaMMHCT BOCIOJIB3YyeTCsl TOTOBON (yHKIME
ispunct u3 crangapTHO Oub/IMOTEKH, & erré 60/Iee OMbITHBINA, BO3MOK-
HO, 3asBHUT, 9TO CTaHAAPTHAs (DYHKIHS ispunct Ype3MepHO CJIOXKHA,
IIOCKOJIbKY 3aBUCUT OT HACTPOEK JIOKAJIW B OKPY2KEHUU, M BEPHETCH K
BapUAHTY CO CBOeil cobcTrennoit dbyuknmeit. B m060M ciaydae HUKAKON
pobJIeMBI C JJIMHOM 3ar0JI0BKA TYT HET.

K cokanenuto, He Bcerja Bce mpobJI€MbI PEIIAIOTCS TaK IPocTo. MHO-
TOCTPOYHBIE 3Ar0JIOBKH, KAK ObI MBI HU MBITAIUCH UX TOOOPOTH, BCE PaB-
HO MHOTIJIA B porpaMme Bo3HUKAT. OIHO3HAYHOrO OTBETA, KAK C HUMU
[IOCTYIIUTh, K COKAJIEHUIO, HET; Mbl PACCMOTPUM OJIUH U3 BO3MOXKHBIX
BapHaHTOB, KOTOPBII HAM TTPEJCTABISAETCS HAnboIee MPAKTUIHBIM U OT-
BEYAONUM ITOCTABJIEHHON 33/[a9M YNTAEMOCTH IPOrPAMMBI.

WNrak, ecym 3arojIOBOK CJIOXKHOTO oOmepaTopa NPUXOAUTCS
Pa3HecTu HAa HECKOJIBKO CTPOK, TO:
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1. pa3s6eiiTe BbIpa>keHWe B 3aroJIOBK€ Ha HECKOJIBKO CTPOK;
IIPeJIIOYTUTEJIbHO Pa3pbiBaTh CTPOKY IO «OIlepaluy BEPX-
HEro YPOBHS», 3TO ODOBIYHO JIOTHYeCKas CBA3Ka «W» JIOO
«AIIA» §

2. KaXKJyI0 HocJjieJyIoIlyl0 CTPOKY 3arojioBKa CIBHUHbTE OT-
HOCHUTEJbHO IIEPBOIl CTPOKHU 3arojioBKa Ha OOBIYHBIN pas-
Mep OTCTymaj;

3. BHEe 3aBHCHMOCTH OT KOJIMYECTBA MPOCTBHIX OIMEPATOPOB B
Tejie 00A3aTEIPHO BO3BMUTE TEJIO Balllero oneparopa B
omepaTopHble CKOOKW, TO €CTh cAeJlaiiTe ero COCTaBHBIM
ormepaTropom;

4. BHe 3aBUCHUMOCTH OT WCIIOJIb3yE€MOrO CTHJISI CHECUTE OT-
KPBIBAIOIIYI0O OIePAaTOPHYIO0 CKOOKY Ha CJIEAYIONIYIO CTPO-
KY, 9TOOBI OHAa MOCIIYXXWJIa 3PUTEJbHBIM pa3aeimTe eM
MeXK/Iy CTPOKAMM 3aroJIoBKa M CTPOKAMM TeJIa Balllero ome-
paropa.

Bcé Bmecre Oyer BBIT/ISIIETH MTPUMEPHO 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);

}

Takoit BapraHT HOPMAJIBHO CPAGOTAET, €C/IN BbI HE CIABUTAETe COCTABHOMN
OMepaTOP OTHOCUTEIHHO 3aT0JIOBKA; €CJIH YK€ BbI IPE/IMOUIN UMEHHO 3TOT
(«rperuii») crriib opopMIIEHUS, MOXKHO [IOCOBETOBATH CHECTU Ha, CJIe/Ly-
IOILYIO0 CTPOKY IIOCJIEJHIOI JIEKCEMY 3arojioBKa (KpPyriylo CKOOKY st
Cu/Cu++, xiroueBoe cioBo do s ITackans), NpUMEPHO Tak:

while (TheCollection”.KnownSet~.First = nil) and
(TheCollection~.ToParse~.First <> nil) and
(TheCollection™.ToParse~.First~.s = 2> )

do
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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);

}

Ponb 3puTenbHOro pa3ieuTesis B 9TOM CJIy9ae UrPAeT Kak pa3 3TOT BOT
3aBEPIIAOIINI CUMBOJI 3ar0JIOBKA.

Eciu BBI ucnosb3yere CTHUIb, TP KOTOPOM OTKPBIBAIOIIASA OMEpa-
TOpHasi CKOOKa OCTaBJISETCS Ha OJHOW CTPOKE C 3arojIOBKOM, BBI MO-
JK€T€ BOCIOJIb30BATHCS €€ OJHUM BapUAHTOM (hOPMATHPOBAHUSA: KAK
B MPEILIIYINEM TPUMEpPE, CHECUTE MOCIEJIHION JIEKCEMY 3aroJioBKa Ha
OTZIEJIBHYIO CTPOKY, ¥ Ha ITOM K€ CTPOKE OCTABHTE OTKPBIBAIOIILYIO OIe-
PaTOPHYIO 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);

}

Takoit cTuyib HPABUTCH HE BCEM, HO Bbl U HE OOS3aHBI EMY CJIEIOBATD;
Jayke eC/IM Be3/Ie BbI OCTABJISIETE OMEPATOPHYIO0 CKOOKY HA CTPOKE 3a-
TOJIOBKA, JJIsI CJIydas MHOTOCTPOYHOTO 3aroJIOBKA BBl BIIOJIHE MOZKETe
cle/aTh UCKI/IIOYeHrne n O0pOpPMJIATh €ro Tak, KaK MOKA3AaHO B IIEPBOM
npuMepe 3Toro naparpada.

2.1.4. 3aro10BOK u T€JI0O HOATIPOTPAMMBI

TIpu Bceit KaxKyImeics: CXOXKECTH CHTYAIUi 3aroJ0BOK IMTOAIIPOTrPaM-
Mbl ((DYHKIMU MM 11ACKAJIEBCKOH IIPOUEyDbl) IpejacTaBjiser coboii
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SIBJIEHME COBEPINEHHO WHOE, HEYKEJN 3aroJIOBOK CJOXKHOTO OMEpaTopa.
B ITackajie B KadecTBe TeJia UCIOJIb3YETCs He MPOCTO COCTABHOM oOrepa-
TOP, & TAK HA3BIBAEMBIN 040K, BKIIOYAONTUN B ce0sl CEKIMIO JIOKATHHBIX
omucanuit. B Cu u Cu++ 6s10k0M siBJisieTcst J1i060# COCTABHOI onepaTop,
BeJlb OIKMCATH JIOKAJIBHYIO IIEPEMEHHYI0 MOXKHO B HadaJie JII00ro Tako-
0 Omeparopa, HO MPHU 3TOM B KAYeCTBe Tejaa (DYHKIWHM WCIOIb3YeTCst
MMEHHO OJIOK C OIT€PATOPHBIME CKOOKAMU, 3aMEHUTH €r0 OJHUM TPOCTHIM
omeparopoM Hemb3s. OTMmernM, 9To pamane pepcun Cu® TaxxKe Ipey-
CMaTpUBaIH UHMOPMAIUIO, MOMENAEMYIO MEXKJLy 3ar0JIOBKOM U TEJIOM
GYHKIIUN — HMEHHO TaM pa3MeIaiach naHdopManms o0 Tunax GopMaib-
HbIX mapamerpoB. B Cu++ cHoBa mosiBMJIach CHUTYyaIws, KOTJA HEKYIO
nHAOPMAINIO TPUXOJAUTCA MOMECTUTh MEXKIY 3ar0JJOBKOM W TEJIOM —
9TO CIUCOK WHUIMATU3ATOPOB B KOHCTPYKTODE.

B orsimame oT c0:KHOTO omeparopa, MOAIporpaMMa — 3TO He dpar-
MEHT Peau3aliy TOr0 UK WHOIO AJTOPUTMA, & CMPYKMYPHAL eOUHUYA
nPOZPAMMBL KK UeA020, W JJIs TIOATPOTPAMM TMPUMEHSIOTCS HECKOJIbKO
uHble corsamenus 00 odopmienuun. IIpexkae Bcero, BHe 3aBUCUMOCTH OT
n30PAHHOTO CTUJIS I CJIOXKHBIX OMEPATOPOB OIl€paTOpPHasi CKOOKa,
C KOTOPOI HAUYMHAETCS BHEIIHUU GJO0K MO/AIporpamMmsbl, Bcerga
pacmoJiaraercd Ha oTHaeJibHOI cTpoke. /g Ilackans sro TpeboBa-
HUE OYEBU/HO, JIOCTATOYHO BCIOMHHUTH O CEKIUSX JIOKAJIbHBIX OIKMCA-
auii. JIna caydast aucroro Cu, BO3MOXKHO, 9TO TpPeOOBAHUE MOKAYKET-
Cs He CTOJIb OYEBUIHBIM, HO OObsICHEHWE MOXKHO HaiiTu u 37ech. Jleso
B TOM, 4TO, B OTJIHYHE OT 3arojOBKa CIOXKHOTO OMEpaTropa, 3aroJio-
BOK MO/IIPOrPaMMbI UMEET CaMOCTOATEJIbHOE 3HAYEHUE, TO eCTh
YaCTO BCTPEYAETC OTJEJbHO OT TeJjla MOIIPOrPAMMBL — IIPU TOM OH
CIAYXKUT 005A6AEHUEM COOTBETCTBYIOIIEH MOAIPOrPAMMBI, B OTJIUYUE OT
onucanus, B KOTOpoM mpucytcrsyer Tesno. B Ilackame Teno 3amensiior
nupekTuBoit «forward;s, Torna kak B Cu 00bsaBienne GyHKIIUA MPOCTO
3aBEpIIAIOT TOYKON ¢ 3amsaToil (onsaThb-raku, BMecTo resa). Pasunecenue
3ar0JIOBKA U TeJIa HA PA3HbIE CTPOKH MO3BOJISIET MOLYEPKHYTH (DAKT Cca-
MOCTOSITE/TBHOCTHU 3ar0JIOBKA.

Bropoe mpaBusio cocTouT B TOM, 94TO (ONATH-TAKU BHE 3aBUCAMOCTHU
OT CTHJIsI, UCIOJIB3YEMOrO [JIf CJIOKHBIX OIEPATOPOB) OllE€paTOPHbIE
CKOOKY BHeIITHero 6JioKa moporpaMMbl HUKOT/Ia He CABUTAIOT
OTHOCHUTEJHhHO 3aroJjioBKa. Hanpuwmep, eciim noamporpaMma HA BO 94TO

3Wmeerca B Buay Tak HasbiBaembiii «K&R C», TO €CTh CHHTAKCHC, H3HAYAILHO
npeagoxkenusrit Kepuuranom u Putun. Bce KOMOMIATOPBI [0 CHX MOP HMEIOT pe-
JKUM IIOJIIEP>KKHU 3TOTO BapHAHTAa CHHTAKCHCA, HECMOTPS Ha TO, YTO JAJIEKO He BCe
OPOTrPpaMMUCTBI 3HAIOT O €ro CyImieCTBOBAHUHA.
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He BJIOKeHa*, TO omepaTopHBIE CKOOKH, 00paMJISIONINe €& OJI0K, BCeraa
Pa3MeINalTCs B epBoil (Kpaiineii JIeBoil) MO3UIMU CTPOKHU.

IIpu 3TOM OcTaroTCs B AEHCTBHH OOIHE MPABUJIA: MTOCTE OTKPHIBAIO-
et orepaToOPHOit CKOOKH B CTPOKE OOJIBINEe HUYEro He MUIIYT, a 3aKPbl-
BAIOIIYIO OMEPATOPHYIO CKOOKY PA3MEIIAIOT TOYHO TO/I HATAJIOM 3aKPbI-
BAaeMOIil €10 CTPYKTYPBI, TO €CTh B JAHHOM CJIIydae — TOYHO IOJ OTKPBI-
BAIOIIEll ONepaTOpPHO CKOOKOIA.

Takum obpazom, ciaeayroIme BAPHAHTHI OKA3bIBAIOTCS HEITPABUIbHBI-
Mn:

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

[IpaBuibHO OymeT HAMKCATH TAK:

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

cube := a ¥ a *x a return a * a * aj;
end; }

2.2. Ocobennoctu opopMJIeHNS OIIEPATOPOB
BBIOOpA

O6a paccMaTpuBaeMbIX HaMU si3bIKA, TpOrpaMMupoBanus — u llac-
KaJib, © Cu — MOMIEP:KUBAIOT ONEPAMOPs. 6b100pa, TIO3BOJISIONINE BbI-
MOJIHATH OJUH U3 HECKOJbKUX UMEMOINIUXCS ATbTePHATUBHBIX HADOPOB
omeparopos. B ITackase 3ro oneparop case, B Cu — oneparop switch-
case. Bue 3aBucumocTu or TOro, KAKOro u3 Tpéx OCHOBHBIX CTUJIEH BbI
MPUIEP’KUBACTECH, ONEPATOP BLHIOOpa TPeOyeT OTBETUTH €II¢ HA OIWH
BOIpoC: bydeme au 6w, cdsuzambv memru. BapmanToB OTBETA HA STOT
BOIIPOC POBHO JIBA: MOJIOXKUTEJBHBIA U OTPUIATEILHBIN, U 03HAYAET ITO,
9TO MEeTKH, 0003HavYarolue Havyajo o4epe/IHON ajJIbTepHATUBhI B
omepaTtope BbIOOpa, MOXKHO JUG0 OCTaBJIATH B TOW KOJIOHKE, Tde
HaUYMHAETCsl 3aroJIOBOK olepaTropa BbIGopa, Jinb0 CABUHYTH OT-
HOCUTEJIBHO TOCJIEJHET0 Ha pa3Mmep orcryna. Kak 00bIYHO B TAKUX

4B saznike Cu 370 BepHO yuTst M000H (DYHKINH, TTOCKOMBKY BIOKEHHBIX (OYHKITHI
B Cu Her; B [lackaie mpeaycMOTpEHBI BJIOXKEHHBIE HOANPOrpaMMel, a B Cu++ moi-
IporpaMMa MOKET ObITh BJIOXKEHA B KJIACC WJIM CTPYKTYDPY B Ka4eCTBE MEMOJa.
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Caydasx, Hy?KHO 3aDUKCHUPOBATH CBOIl OTBET HA 3TOT BOMPOC U 0OPM-
JISITH OTIEPATOPBI BHIOOPA €IMHOOOPA3HO B TEKCTE BCEil MPOrpaMMbI, TO
€CTh BBl MOXKeTe BbIOpaTh J1000i1 U3 JABYX BAPUAHTOB, HO TOJHKO OIUH
pa3 — Ha BCIO POrPaAMMY.

TTosicanm ckazamnoe Ha npumepe. A3bik [lackans He npeamnonaraer B
cocTaBse OIeparopa BhIOOPa MCIOIL30BAHME CJIOBA begin (XOTs mperno-
JIaraeT CJa0BO end), mM03TOMY O(OPMJIEHHE 3ar0JI0BKA M TEJIa OIepaTopa
BBIOOpA, BOOOIIE TOBOPs, HE 3ABUCUT OT TOIO, OCTABJISAEM JI MbI OTKPbI-
BAIOIILYIO OMIEPATOPHYIO CKOOKY HA OJHON CTPOKE C 3ar0JIOBKOM CJIOZKHO-
r'0 OlIEPATOPAa, CHOCUM JIM MbI €€ Ha CJIeAYIONLyI0 CTPOKY U CHAOXKaeM Jiu
MBI €8 CBOUM COOCTBEHHBIM OTCTYIIOM; C APYTOi CTOPOHBI, KaXKIasi BETKA,
oTlepaTopa BHIOOPA MPEIToIaraeT NCIoJIb30BAHNE TOJBKO OJIHOTO OTepa-
TOpA, TAK 9TO B OOJIBITUHCTBE CIIy9aeB 37eCh MPUXOAUTCSA MCIOTb30BATH
COCTaBHBIE OIEPATOPHI, U UX OMQOPMIIEHHE yKe€ 3aBUCHAT OT M30PAHHOIO
cruiisd. Eciin Mbl ocTaBiisiem OneparopHyio CKOOKY Ha OJHOU CTPOKe C
3aroJIOBKOM, TO B 3aBUCHUMOCTU OT HAIETO PEIIEHUS TO TTOBOJAY METOK
MBI MOYKEM HAIMCATh TaK:

case Operation of case Operation of
’+’: begin ’+’: begin
writeln(’Addition’); writeln(’Addition’);
c :=a + b; c :=a + b;
end; end;
’-?: begin ’-?: begin
writeln(’Subtraction’); writeln(’Subtraction’);
c :=a - b; c :=a - b;
end; end;
else begin else begin
writeln(’Error’); writeln(’Error’);
c := 03 c :=0;
end end
end end

Xorsa oba BapuaHTa HABJISIOTCS JOIYCTUMBIMH, HMEPBBIN BBILJIAIAT Cy-
[IECTBEHHO lIpUBJEeKaTe/IbHee U IIOHATHEe, TaK YTO eCAU Mbl NUULEM HG
IHackanre u ocmasasem onepamopuyto ckobky na 0dHol cmpoke ¢ 3a20-
AOBKOM, OYIem AYwWe NPUHATID DPEWEHUE 6 NOAb3Y CIBUZAHUL METOK.

Ecnu mMbl yeioBuMCh CHOCUTH OIEPATOPHYIO CKOOKY Ha, CIEIYOILY IO
CTPOKY, HO HE C/IBUTATh €€, BBIENPUBEIEHHBIN (HPArMEHT KO/, TOI2KEH
BBIIJIA/I€Th TaK:
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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

L7151 9TOTO Cltyvasi Mbl TAKKE TOPEKOMEHIYEM CIBUTATHh METKHU, HO OKOH-
qaTebHOe PEIeHUe OCTABUM 33 UUTATEIEeM.

Hakomer, ecin MBI HE TOJBKO CHOCHM OIIEPATOPHYIO CKOOKY, HO U
CIBUIaeM €8, TO BBIVISIETh 9T0 Oy1eT IPpUOIM3UTEIbHO TAK:

case Operation of case Operation of
’+’: ’+7:
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

15 9TOrO Ccilyvast Halla PEKOMEHIAIns OyIeT TPOTHBOMOJIOKHOIM: eC/in
OTepaTOPHbIe CKOOKN MMEIOT CBOl COOCTBEHHBIN C/IBUT, TO METKH JIy9IIe
HE C/IBUTaTh, PE3YIbTAT OyJIeT CTeTUIHEE.

B sasbike Cu oueparop Bbibopa (switch) ycrpoen HECKOJILKO uHA-
4ge. Bo-mepBhIX, B CHHTAKCHUCE OmepaTopa switch mpemycmorpena obs3a-
Te/IbHAs OTKPBIBAMOIIAs (DUTYpPHAS CKOOKA, B PE3YJIbTATE Yero 3arojI0BOK
switch craHOBUTCH 3aBUCHUMBIM OT W3OPAHHOTO OCHOBHOrO cTmiisA. Bo-
BTOPBIX, B oringue ot [lackasis, B oreparope Boibopa s3bika Cu Mbl HMe-
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€M JIEJIO HE C MHOMHCECTNBOM 6emeel, a C OTHUM JIMHEHHBIM (DparMeHnToM
KOJIa, MMEIOIIMM HEeCKOJIbKO TOYeK BXO/a (110 YhCIy MeTOK case). Kaxk-
Jlasi «BeTKa» MOXKET COJEPXKATh IMPOU3BOIbLHOE KOJIUIECTBO OIEPATOPOB,
TaK 4YTO COCTaBHbIE OIIEPATOPbl B KadeCTBe BeTBell oleparopa switch
HIPUMEHAIOTCA OYE€Hb peﬂKO5. yMeCTHO HAIIOMHUTH, 4YTO €CJIM BE€TBU Olle-
paTopa BHIOOPA SBJISIOTCS B3aWMOWMCKJIIOYAIONIUMHI, TO KaXKIAYI0 W3 HUX
HY?KHO 3aKaHYMBATH OMEPATOPOM break;, 9TOObI HE [OMYCTUTDH BBIMOJI-
HEHUd BETBH, CJIEJYIONIEl HeIOCPEJCTBEHHO 3a JaHHOM.

Kax u B cirygae [Tackans, npu pabore Ha Cu HaM TPUAETCS TPUHATH
pelleHre O TOM, CABUTATH WJIM HE CABUTATH METKH HA CBOI orcryin. Eciu
MBI OCTaBJISIEM OTKPBIBAIOIIYIO OTIEPATOPHYIO CKOOKY Ha OJHON CTPOKE C
3ar0JIOBKOM OIIEPATOPA, PE3y/Ibrar (CO CABUIOM METKH U 6e3 TaKOBOIO)
OyJeT BBITJISIETh TaK:

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

Eciu Mbr permnmuim CHOCUTH OTKPBIBAIOIIYIO OMEPATOPHYIO CKOOKY Ha
CJIEIYTOILYI0 CTPOKY, HO HE CIBUTaTh €€, BLIMIENPUBEIEHHDIN (hparMenT
Hy2KHO OyzseT opOPMHUTH MOYTH TaK K€, OTIUIATHCI OyIeT TOJBKO IO-
JIO2KEHUE CKOOKH:

switch (operation) switch (operation)
{ {
case ’+’: case ’+’:
printf ("Addition\n"); printf ("Addition\n") ;
VAT v VAT Vi

Haxowner, ecii MbI BCE YKe PENTAIN CABUTATH COCTABHOM OMEpaTop Ha
JOTOJTHUTEJIbHBIM OTCTYI, JijId OlepaTopa switch mojgyduM IPUMEPHO
creytolee:

SEnuncTBeHHAA pa3syMHas OPUUMHA [ WX IPUMEHEHHS B BETBAX ONEPaTOPa,
switch — 3T0 HEOOXOAMMOCTh OTIMCAHUS JIOKAJIBHBIX ITIEPEMEHHBIX. B 3TOM ciiydae uc-
noJNb3yiiTe OOBIYHBIE TPABUIIA JJIs Pa3MeIeHNnsI OIePATOPHBIX CKODOK, CHUTAs case-
METKY OCOOBIM CJIydaeM 3arojIOBKa CJIO2KHOTO OIEePATOPa.
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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 ’-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 WHON OTBET HA BOMPOC O CIBUTE
METOK 371eCh CJI0KHO. OTMETHM TOIBKO, YTO OOBIIHO CTHIH O(DOPMIIEHHU ST
METOK OCTABJIAIOT OOIMMM KaK JJjis Case-MeTOK, TaK U I OOBIIHBIX
METOK, HCIIOJIb3yEeMbIX B Omeparope goto, a g ciaydas szbika Cu++
3TO ZKe PelleHne PACIPOCTPAHAIOT Ha KJI04YeBble C10Ba public, private
u protected B 3aroJIOBKax KJIACCOB; KAK MBI YBUINM MO33Ke, WX JIydIIIe
HE CJBUTATH, M MMEHHO IO 9TON MPUYUHE MPOrPAMMUCTHI, PAOOTAIOIIE
Ha Cu+-+, 0OBIYHO He CABUTAIOT U case’bl. Bripodem, 3T0 TOXKe He J10rMa.:
BBI BIIOJIHE MOXKETE CYUTATH Case OTAEJIbHBIM CIIydaeM, [Jisi KOTOPOro
KCIIOJIB3YETCs CIIEIUAIbHBIN CTHIIb.

O6paruTe BHUMAaHUE, 9TO B BHINIENPUBEIEHHBIX TPUMEPAX MOYTH HU-
KOT/1a HE BCTPEYAELTCI HUKAKOU TEKCT Ha OJIHOU CTPOYKE C METKOIL; e/ InH-
CTBEHHOE WCKJIIOYEHNE — OTKPBIBAIONIAS OMEPATOPHAs CKOOKA I CTH-
Jisi, IPW KOTOPOM OHA OCTABJISIETCS HA OHOW CTPOYKE C 3ar0JIOBKOM.
dro He caydaitno. Merka cama 1o cebe MOXKeT 3aHUMATh PA3HOE KOJIU-
9eCTBO 3HAKOMECT, M €CJIM HCIIOJIb30BATh CTPOKY, IJI€ HAIMCAHA METKA,
JIJIS PA3MEIEHNsT OepaTopa, TO 3TO MPUBEIET JUOO K TOMY, UTO OTepa-
TOPBI OJTHOTO PAHTA BJIOYKEHHOCTU OKAYKYTCSH HAUMHAIOIUMUCS C PA3HBIX
mo3unuit, MO0 pa3mMep OTCTya BHYTPU OMEPATOPA BBHIOOPA OKAXKETCs
OTJIMYHBIM OT TAKOBOTO BO BcCeil ocrasibHOM nporpamme. VI To, u npyroe
Hegonyctumo. I[IpuBeném HECKOIBKO IPUMEPOB MOA00HOTO He300pasus.

switch (mode) {
case mode_fully_active: m++;
finalize_request();
break;
case mode_stop: m = 03
drop_request () ;
break;
default: m = -1;
drop_request () ;
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B sTom mpumepe oneparopbl pa3HbIX BETBEH OJIHOTO OMEpPaTOpa BHIOOpA
(TO ecTb MMerOIIUE 3aBEIOMO OJIUHAKOBBIN DAHT BIIOXKEHHOCTH ) CABHHY ThI
Ha Pa3Hoe KOJUYECTBO MO3UILIUNA.

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

break;

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

default: m= -1;

drop_request () ;
}

B srom mpmmepe omepaTtophl OJHOTO pPAHTa CABMHYTHI HA OIMHAKO-
BOe KOJIMYECTBO IIPOOETIOB OTHOCUTENBHO OOBEMIIIONIErO ONEPATOpa,
HO IIPH 3TOM CaMO 3TO KOJHYECTBO NPOOEIOB 3aBEJOMO HE COOTBET-
CTByeT Dpa3Mepy CJ/IBHIa, T.K. OIPEJessiercs JJIMHON ujeHTudukaropa
mode_fully_active.

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 IPABUIBLHO PACIIOIATAIOTCS BCE OMEPATOPHI, KPOME TeX, YTO OKa3a~
JIUCh HA OJHOI CTPOKE ¢ Merkoil (oneparopbl m++;, m = 0; um = -1;);
TTOCJIETHUE PACTIOJIOKEHBI B MO3UIINAX, OMPENETSIeMbIX IIUHOW WIEHTH-
GbUKATOPOB B METKAX, W MPU YTEHUN MPOTPAMMBI 3TH ONEPATOPHI OYEHb
JIETKO HE 3aMETHTh.

Nrak, obimee mpaBmio COCTOMT B TOM, UTO HA OJHOM CTPOKE C
MEeTKOil B oliepaTope BbIGOpa MOXKET CTOATH pPa3Be YTO OTKPbI-
BaroIlasi orepaTopHasi CKobka, u 6osee Hu4dero. O HAKO U3 TOrO
mpaBwjia ecth uckiaouenue. Eciim kaxKjjass u3 BeTBeil omepatopa
BbIOOpA COCTONT M3 OLHOrO JeilicTBusi (HapuMep, BbI30Ba IMOA-
MpOrpaMMbl), MOXKHO 3alHCaTh KaXXYI0 BEeTBb HA OJIHON CTPO-
Ke (MeTKy BMmecTe ¢ geiicrBuem). B stom ciyuae juisa gocrukenus
JIYUIIIEero 3CTeTuIecKoro 3pdexra peKOMeH/IyeTcsi Tejaa BeTBeil BhIOopa
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PACIOJIOKNTE, HAYUHASA C OJHON M TOH »Ke TMO3UIINN, XOTS 9TO U He 0DsI-
3arenpHO. 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();

2.3. IlocaemoBaTeJIbHOCTDH
B3aMMOUCKJIIOYAONIuX if’oB

Omneparop BbIOOpPa B 000X PACCMATPHUBAEMBIX A3BIKAX MMEET OYEHD
BayKHOE OTPAHWYEHHE: yCJIOBUEM TIEPEXO/Ia Ha ONHY M3 METOK SIBJISETCS
PABEHCMB0 CEIEKTUPYTOMIETO BBIPAYKEHUS OJHON U3 KOHCMAHM, TIPAIEM
KAaK KOHCTAHTbI, TAK U BbIPasKeHUe 0OS3aHbI MMETh OPSAKOBBIA Tui. Ya-
CTO TPeOYETCsT CALIATH BHIOOP OIHOM M3 HECKOJIHKUX BO3MOYKHBIX BETBEH
paboThI, OCHOBBIBASICH Ha 60JI€€ CIOXKHBIX YCIOBUAX WM HA BHIPAKEHAN
BbIOODPA, UMEIOIIEM HEIOPSIKOBbIi Tull (HampuMep, BHIGOD 110 3HAYEHUIO
cmpoxu). Takoii BHIGOP NPUXOAUTCH PEAIU3OBLIBATEH C IIOMOIIBIO JIJIHH-
HOIl Hernouku oneparopos Bersienus: if // else if // else if // ...
// else. Eciu giopmasvro cienosarb upaBuiiam, u3jioKeHHbiM B § 2.1.2,
TeJIa BeTBeil TAKOH KOHCTPYKIIMU BHIOOpA TIPUIETCS CIBATATH BCE JAJBITIE
W JaJIbIe 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...’);
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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");

}

Hecmo:kHO BUIETH, 9TO MPU TAKOM MOAXOIE OKAYKETCS JOCTATOYHO CEMU-
BOCBMU BETBei, 9TO0BI TOPU30HTAJIBLHOE MPOCTPAHCTBO IKPAHA KOHIH-
JIOCh; & BeIb WX MOXKET MOTpeOOBAThCS ropasno 0ombime. OgHAKO, ITO
ropasno BaxkHee, Takoil (dbopMasbHO abCOMIOTHO HPABHJILHBIN) CTUIIb
dopMaTupoBaHUs BBOJUT YUTATEJsI IPOIPAMMBI B 3a0/IyK/I€HHE OTHO-
CUTEJIbHO COOTHOIIEHUs] MEXKJy BETBAMU KOHCTDPYKImu. ZICHO, 94TO 91U
BETBHU UMEI0M 00UuHaK06ul pate esoxcenrocmu’. Ho mpu sToM capumy-
ThI OHU Ha Pa3Hble TO3UIHN!

TlosicHUTEH BO3HHKAIONIYIO IPOOIEMY MOXKHO U APYTuM criocobom. Ta-
Kas 1emodka if’oB mpeacrasiiser coboi obobuserue onepamopa 6u60pa
U CJIy?KUT TEM Ke LEJsM, 9TO M OIepaTop BbIOOpa; PA3HUIA JIUIIL B
BBIpA3UTEILHON MorHOCcTH. HO BETBM omeparopa BbIOOPA THUIIYTCS HA,
OJIHOM yPOBHE BJIOKEHHOCTH. BIOJIHE JIOTUYHO CIUTATH, YTO U BETBU Ta-
KOl KOHCTPYKIMU u3 if’OB MOJIKHBI PACIOJIAraThCsd HA OJHOM YDPOBHE
orcrymna.

Jocruraercs 310 paCCMOTPEHUEM CTOSIIUX PsOM KJIFOYEBLIX CJIOB
else n if KaK emMHOrO 1EI0r0. BHe 3aBUCHMOCTH OT M3OPAHHOTO CTUIISA
BBI MOYKETe HammucaTh else if Ha OgHOIM CTpOKe depe3 mpobert, 1o pas-
HECTW UX HA PA3HBIE CTPOKW, HAYMHAIOIINECS B OJHOW U TOH K€ TO3UIINHN.
Eciu BBl He CHOCHTE OTKPBIBAIOIILYIO ONEPATOPHYIO CKOOKY HA OTIEb-
HYIO CTPOKY, TO BBIIIENPUBEIEHHBIE (DPATMEHTHI BbI MOXKeTe 0(OPMUTH
Bor TaK (if KaxKiplil pa3 ¢ HOBOM CTPOKU):

SFcmu BB coMHeBaeTeCh B 3TOM, MOMPOBYHTE TOMEHATH BeTBH MecTamu. O<uenu -
HO, 4TO paboTa IPOrpaMMBbl IIPK 9TOM HEKAK He M3MEHHUTCH. A Pa3 9TO TaK — 3HAYUT,
TpeAIIoIoXKeHne 0 TOM, ITO, HAIpUMeD, IepBas U3 BeTBel «IjaBHee» BTOPOH, a BTO-
pad <IJaBHee» TpeTbell, OKa3bIBaeTCda HEBEPHO.
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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 }

60 BOT Tak (if Ha OIHOM CTPOKe C MpeIbIAYIIMM else; 9TO TOXKe 10~
IyCTHMO):

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

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

end }

AnanTupoBaTh CKa3aHHOE K CJIyYasiM, KOTIa OTKPBIBAIOIIAsS CKOOKA CHO-
CUATCH Ha CJIEIYIONLYI0 CTPOKY, MBI IIPeJjlaraeM YATATEI0 CAMOCTOATE b=
HO; OTMETHUM, YTO BapuaHT C else if Ha OJHON CTPOKE IIPU 3TOM BbI-
IJISIAT HECKOJIBKO CTPAHHO, HO BCE PABHO OCTAETCS JOILYCTUMBIM.
IMoguepkuém, 9TO BCE CKA3aHHOE B 3TOM Taparpade OTHOCUTCS TOThb-
KO K CJyd4aro, Korjma xadicdas eemka else, xpome camoli nocaedued, co-
cmoum poeno u3 00Hozo onepamopa tf. Ecau 3To He Tak, cienyer npu-
MeHSTh OObIYHBbIE ITpaBuiIa (POPMATHPOBAHUS OIMEPATOPA BETBJICHUS.

2.4. Ocobble cirydam M JOCPOYHBI BBIXO/
BMECTO else

Emg omgaa «xurpasi» curyarys ¢ UCIOJIb30BAHUEM BETBJICHUS BO3HH-
Kaer nupu obpabomxe ocobvir cayuaes. Ocobbie ciydan BO3HUKAIOT
OOBIYHO B HAYAJIE MOAMPOrpPaMMBbI. [Ipexkge deM BBITOMHITH CBOK OC-
HOBHYIO 33/1a4y, TPOIEAyPa Uan (DYHKIUS BBIHYXKIEHA, IPOBEPUTH KOP-
PEKTHOCTH MapaMEeTPOB, «IOMYyCTUMOCTH» COCTOSHUS CPEIbl BBIUUCTIE-
HHS, BO3MOYKHO, TIOMBITATHCS OTKPBITh KAKOW-HUOYIb (paitn u yoemThbes,
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9TO OH OTKPBLICSH, W T.T., M €CJIA UTO-TO HE TAK, TMOAIPOrpAMMA 3aBEP-
IIAETCsI, TAK W HE JOW/IsA IO CBOETO OCHOBHOTO KOIIA.

XapakrepHas OImMuOKa HAYWHAIONINX B TAKONH CAUTyaIlUud — MIPUMEHe-
HU€ [OJIHOIO BETBJIEHUsI, TO €CTh OIePATOPA BETBJIEHUs C BETKOH else:
nposepsieM 0coObIil Ciry4daii, B OCHOBHYIO BeTKy («then») nmomemaem eé
00paboTKy, OOBIYHO JOBOJBHO KOPOTKYIO, & BECh OCTABIIHUICST TEKCT O
TPOTPAMMBbI 32COBBIBAEM B COCTABHOI omepaTop moce else. Ecau BcTpe-
THUJICS eIé ONWH OCOOBI CIydail — MOBTOPSIEM TO K€ CAMOE W JJIs HErO,
u Tak gasee. B urore riraBubiil hparMeHT Koza, Pajin KOTOPOro B OCHOB-
HOM U HAIKCAHA IIOAIPOrPAMMA, OKA3BIBAETCH BJIOZKEH IIyO2KEe BCEro,
BCsl KOHCTDPYKIIMSI OTBJIEKAET BHUMAHWE OT OCHOBHON HIEW HA MEJIKUE
JIeTaJIN.

YacTtudHo oCTpOTy MpOBIEMBI MOXKET CHU3UTH MPUMEHEHUE Iernod-
Ku else-if’oB, odopMIeHHON TaK, KaK MBI OOCYKIAIHd B IPEIbIIY-
meM maparpade, HO 3TO He BCerza BO3MOXKHO. UacTo, Mpexkae dem
KOHCTATUPOBATH OCOOBIM CIy4aii, TPUXOAWTCSH BBIMOJHATH OIHO WUJIN
HECKOJIBKO TTOITOTOBUTEIBHBIX NIEHCTBUN — HANPUMEp, OTKPBHITH (haili
WJIA 9TO-TO MPEABAPUTEIHLHO MOCIATATD; IIPU ITOM OUEPETHOM OmepaTop
if-then-else cranoBUTCH He €OUHCMEEHHbLM B TeJle else OT IPeabLIy-
el IpOBePKH, jieJiasd IPUMeHeHne 0co60ro obopMIIeHNS HEBO3MOKHDBIM.

Hawmuoro npasuibnee Oyzger coBcem apyroe pernenue. [Ipu obrapy-
JKEHUU OYEepPEHOrO 0CODOro ciiydast cjaemyer ero oopaborarh U euiimu
u3 nodnpoepammos, TPUMEHUB st 3TOro exit B Ilackase wian return B
Cu. Hukakoii else mocje 3TOTO He HYKEH: eCJTH Mbl IOy YUIN YIPaB-
JIEHUE IIOCJI€ HEMOJHOro if, Tesl0 KOTOPOro 3aKaHIUBAETCS IOCPOYHBIM
BO3BPATOM YIIPABJIEHUSA, TO 3TO 3aBEIOMO 03HAYAET, YTO yCJIOBUE TAKOI'O
if OKA3aJI0Ch JIOXKHBIM U TEJIO €r0 He BBIMOIHSIIOCH.

IIycTb, k¥ mpmMepy, HAM HYYKHO HANHUCATH MOIMPOTPAMMY, PEIIaiO-
yio KBaapaTHoe ypaBuenue. KosddurmenTs oHa MOIyduT Yepes ma-
paMeTphl; MOCKOIbKY BBIYHCJIATH W BEPHYTHh HYXKHO IBA YHUCJA, a HE
O/IHO, BO3BpAT JIydllle OCYIECTBUTH Yepe3 Hapamerpbl (Hapamerpbl-
nepemennbie B [Tackare, napamerps! aapecuoro tuna B Cu). TIockonbKy
pellierre KBaIPATHOTO yPABHEHWS BO3MOXKHO HE s JIIOOBIX KO3 du-
[IMEHTOB, Tpu pernennn 33aa4u Ha Cu OyZeT JIOrWYHO BO3BpAINATH W3
dyHKIMK OrmYeckoe 3HadeHne: 1 OHA BEPHET, €Ciu BCE B MOPSAIKE, HY
a ecJid 110 TeM WJIA MHBIM [IPUYAHAM PEIUTh yPABHEHHUE HE II0JIy4aeTCs,
Oyaer Bo3Bpamarbesa 3Hadenune 0. Tpagunuam [lackans Takoe mCIOIb-
3oBaHue QPYHKINH HECKOJIHKO TPOTUBOPEUHUT, MOITOMY MPHU PEIIEHUN Ha,
[Tackane mpaBuibHEe OyIeT BBECTH €INE OJWH MapaMeTp-MepEeMEHHYIO,
UMEOIINH JJOrmIeCKUA THI.

CrenuasbHbIX CIIy9aeB PY PEIeHUH KBAIPATHOTO YPABHEHUSI TTOJLY-
qaeTcs 1Ba. Bo-nepBbix, KO3(MUITUEHT IPU BTOPOH CTEIEHN MOMKET OKa-
3aThCsI PABEH HYJIIO, B 9TOM CJIydae YPABHEHUE HE sIBJISIETCS KBAIPATHBIM
¥ PEIaTh ero KakK KBAIPATHOE HEJb3s. BO-BTOPBIX, TUCKPUMUHAHT MO-
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JKET OKa3aThCH OTPHIATEIBHBIM . ECIH MTPUMEHATH TIOJIHOE BETBIIEHNE,
pemerne ua [lackase OyaeT BBITVISAETh TPUMEPHO TaK:

procedure quadratic(a, b, c: real;
var ok: boolean; var x1, x2: real);

var
d: real;
begin
if a = 0 then
ok := false
else
begin
d := bxb - 4x*ax*c;
if d < 0 then
ok := false
else
begin
d := sqrt(d);
x1 := (-b - d) / (2%a);
x2 := (-b + d) / (2%a);
ok := true
end
end
end;

Amnamornynoe pertenne Ha Cu 6yeT IPUMEPHO TAKUM:

int quadratic(double a, double b, double c,
double *x1, double *x2);

{
double d;
if (a == 0) {
return 0;
} else {
d = bxb - 4xax*c;
if (d < 0) {
return 0O;
} else {
d = sqrt(d);
*x1 = (-b - d) / (2%a);
*x2 = (-b + d) / (2%a);
return 1;
}
}
}

7PaCCManI/IBaTb peleHue B KOMILJIEKCHOM IIJIOCKOCTH MbI He 6yaeM; CleruaIbHbIH
caydail 1aa Hac cefigac HHTEpeCHee.
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Camoe mHTEpPECHOE — COOCTBEHHO pEITeHNe KBAIPATHOIO YDABHEHUS —
y HAC OKa3aJloCh «3aKOMAHO» HA TPETHil yPOBEHb BJIOKEHHOCTH, 14 U
B II€JIOM VIPABIAONIAA CTPYKTypPa B TOJYUUBIIAXCA MOAITPOTPAMMAX
BbBIIVIAIUT AJOBOJIBHO CTPAIIHO, XOTA 34€Ch BCEIro-TO JiBa CIIEIHAJIbHBIX
ciryvasi.

WNurepecuo, aro pentenne Ha Cu MBI MOXKEM TEPEMUACATH, TTPOCTO OT-
Ka3aBIINCh OT else u 60.HI)H_Ie HUYETO HEe MeHAA, TTOCKOJIbKY B CI/I o1e-
paTop return «eJIuH B ABYX JIMIIAX» — OH U 33JIaT BO3BPAIaeMOe 3Ha-
qenne, n 3aBepiiaer Gpyuxmuio. [lomyanrcs HaMHOTO KOpoUue U HAMHOIO
SICHEE:

int quadratic(double a, double b, double c,
double *x1, double *x2);
{
double d;
if (a == 0)
return 0;
d = bxb - 4xa*c;
if (d < 0)
return 0;
d = sqrt(d);
*x1 = (-b - d) / (2xa);
*x2 = (-b + d) / (2xa);
return 1;

}

Ha TTackasie Tak KOpOTKO HAIMCATH HE BBIAIET, TOCKOJBKY HYXKEH OIre-
parop exit s BBIXOAA W3 MPOIEAYPBI, OH MHUIIETCsI, eCTECTBEHHO, HA
OT/IEJIbHOM CTPOKE U ILIIOC K TOMY, HOSBJISSCh BE3/E BMECTE C IPUCBAM-
BaHMeM, 33JaI0IMM 3HadeHne ¢dyara ok, TpebyeT COCTABHOTO OMEPATOPA.
Ho Bcé paBHO mostyuntcst sicHee, 4eMm ObLIO:

procedure quadratic(a, b, c: real;
var ok: boolean; var x1, x2: real);

var
d: real;
begin
if a = 0 then
begin
ok := false;
exit
end;

d := b*b - 4x*axc;
if d < 0 then
begin
ok := false;
exit
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end;
d := sqrt(d);

xl := (-b - d) / (2*a);
x2 := (-b + d) / (2*a);
ok := true

end;

Ha npakrtuke BCTpedaroTcs MOAMPOrPaAMMBI € CYIIIECTBEHHO OOJIBINNM KO-
JINYECTBOM CIIEeIUAJIbHBIX CJIy4aeB — UX MOXKET OKa3aTbCA IATh, J1eCATbh,
CKOJIBKO yI'OJ[HO; IIPH IIOIBITKE HALUCATH TAKYIO HOAIporpamMmmy 0e3 Jo-
CPOYHBIX BBIXOJIOB HAM MOMNPOCTY HE XBATAT IIMPUHBI 9KPAHA I CTPYK-
TYPHBIX OTCTYIIOB, HE TOBOPS YK€ O TOM, UTO OOIIMii CJIydaii, KOTOPbI
OYEeBUIHO <«IJIaBHEE» BCEX OTJIEJIbHO PACCMATPUBAEMBIX CIEIUAJIbHBIX,
OKayKeTCsl BHITECHEH YIPABJIAOINIUMA CTPYKTypaMu Ha nepudepuio mo-
Jisl 3peHud.

2.5. MeTtku u oneparop goto

B siureparype 4acTo MOXKHO BCTPETUTD YTBEPXKIEHUE O TOM, 4TO Olle-
paTop goto AKOObI «HEJIb3s UCIOJb30BATDY, IIOTOMY YTO OH 3AIly ThIBAET
nporpaMMy. B GOJNBIIHHCTBE CIyYaeB 3TO NEHCTBUTEIHHO TaK, HO Cy-
mecTByIOT /Be (HE OJIHA, HE TPH, & UMEHHO [[BE) CUTYaIlUud, B KOTOPBIX
MpUMeHeHne goto He TOJIBKO JOIMYCTUMO, HO U YKEJTATETHHO.

IlepBast u3 AByX cuTyanuil O4eHb NPOCTasi: BHIXOJ M3 MHOIOKPATHO
BJIOZKEHHBIX yIPABJLIOMAX KOHCTPYKIuUil, HanpuMep nukiaoB. C BbIXO-
JIOM 13 00H020 TIWKJIA, CIPABSIITCS CIEIUATHHO TTPEIHA3HAYEHHBIE IS 9TO-
ro omneparopbl break u continue (B Cu OHU IPHUCYTCTBOBAIN C CAMOIO
HavaJsa, B cTaHgapt Ilackasis 9Ty oneparopbl He BXOIUIN, HO BCE COBPe-
MeHHbIe peasin3anuu [lackasis UX MOIJAEPKUBAIOT), HO YTO J€1aTh, ECIIH
«BBIIPBICHYTh» HY2KHO, CKazKeM, M3 TPEX IMKJIOB, BJIOXKEHHBIX JAPYL B
apyra? Koneuno, oboiiruchk 6e3 goto, CTPOro roBOpsi, MOXKHO ¥ 3J€Ch:
B YCJIOBHSI IIUKJIOB BCTABUTH MPOBEPKHM KAKOTO-HUOYIb CIEIMaIbHOrO
ditazkka, B CaMOM BHYTPEHHEM IHKJIE 3TOT (DJIAYKOK B3BECTH W CJIEIATH
break;, u TOrza Bce UKLl 3aBEPIIATCS. B OOIBLIIMHCTBE CIy4aeB Ipe-
CHOBYTBIH (DJIazKOK HPUIAETCS IIPOBEPATH HE TOJLKO B YCJIOBHUAX LIUKJIOB,
HO U HEKOTOPbIE 4aCTU TeJI 3TUX LUKJIOB 00pamiaTh if’amu, HpoBepsiio-
IIUMU BCE TOT e (hJIayKOK. B0 ObI 10 MEHbIel Mepe CTPAHHO yTBEp-
JKJIATh, 9TO BCE 9TH HATPOMOKIECHUS OKaXKyTCs 60JIee sICHBIMU, HEIKEJIN
OJINH OEePATOP goto — KOHEUHO, MPU YCJIOBUH, YTO UMs METKH BHIOPAHO
Y/Ia4HO U COOTBETCTBYET CUTYalldd, B KOTOPOM HA HEE Ie/1aeTCsl IePeXOl.

Bropyio curyaruio onucarh HECKOIBKO CioxkHee. [Ipeacrasbre cebe,
9TO BBI MHUIIETE TOAMPOrPAMMY, KOTOPasi B HadaJje CBOeil paboThl 3a0u-
paer cebe Hekuil pecypc (BbLIEIAET JUHAMUYIECKYIO TTAMITh, OTKPbIBAET
aits u . 11.), & 110 3aBepuIeHUN PAOOTHI JIOIKHA ITOT PECYPC OCBOOOAUTD
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(cOOTBETCTBEHHO OCBOOOIUTDH MAMATh, 3aKPbITH (baiin). Takas cxema pa-
00THI BCTPEIALTCS JOCTATOYHO JACTO; MO-AHTVINACKY BHICBOOOXK T€HNIE 3a-
XBaYEeHHBIX PECYPCOB IEpel OKOHYaHueM PabOThl HA3bIBaeTCs cleanup,
9TO MOXKET OBITh MPUOJIU3UTETHHO IEPEBEIEHO CIIOBOM ovucmka. Heob-
XOAMMOCTH HPOU3BECTU OYUCTKY IEepell BbIXOJAO0OM U3 IOANPOrpaMMbl HE
MIPEICTABJIIET HUKAKUX MPOOJIEM, €C/IM TOYKA BBIXOHA y HAC OTHA; MPO-
OJ1eMbI HAUMHAIOTCSI, €CJIN TJe-HUOYIb B CEPEInHE KOIA MOAMPOrPAMMBbI
BO3HMKAeT MOTPEOHOCTH JOCPOYHOro eé 3apepiienus (B a3bike Cu s
9TOro UCIoJsb3yercd omeparop return, B Ilackane — ncesmomporeaypa
exit).

IIycTh, Kk mpuMepy, B HaYaJ€ HAIIEH TOIMTPOrPAMMBI MPOU3BOISITCS
TPU ONEPAIIUH IO BBIIEIEHUIO TAMSATH, B KOHIIE — TPYU COOTBETCTBYOIINE
OTIEpPAITUH TI0 €€ OCBODOXK IEHUIO, U HAM TIOTPEOOBAIIOCH B IBYX MECTAX KO-
J1a OIIPOrPAMMBI CAeIaTh J0cpovHoe 3asepinenue. [lombirka oboiiTuch
6e3 goto mpuBeAET K TOMY, YTO B ITUX JABYX MECTAX HEIOCDPE/ICTBEHHO
nepes 3aBepiinenueM (T.e. mepes return win exit) mpumércs mpoxy6-
JINPOBATh KOJ BCEX TPEX OMepaluii 1m0 BHICBODOXKAEHWIO mamsTh. Kak
MU3BECTHO, AyOJMpOBaHME KO 70 100pa OOBIYHO HE JOBOIUT: €CJIU MBI
Ternepb U3MEHUM HAYAJIO TOAIPOrPAMMBI, 100aBUB Wiu yOpaB onepaun
10 3aXBaTy Pecypca, BEJIUKa BEPOATHOCTH TOTO, YTO U3 MOJIYIUBIIAXCS
mpéxr GparMeHToB, OCYINECTBIAIIUX OIUCTKY (O/IMH B KOHIIE IIO/IIPO-
PaMMbI, JIBA TIEPEJ, TOYKAMHU JOCPOYHOIO 3ABEPIINEHUsI) Mbl UCIPABUM
TOJIBKO JIBa, a PO Tpetuii 3a0ymem. [losTomy B Takoit cuTyarun 0OBITHO
MTOCTYTIAIOT WHAYE: TIePe/l ONePAUsIMA OYUCTKH, HAXOAAIIMMUCS B KOH-
e HOAIIPOrPAMMBI, CTABAT METKY (KaK IIPABUIIO, €€ HA3bIBAIOT quit uiu
cleanup), a BMECTO return uian exit gesialor goto Ha 3Ty METKY.

Crenyer oOpaTuTh BHUMAHUE, 9YTO B OOOUX JOMYCTUMBIX CJIYIAAX —
¥ TIPU BBIXOJE W3 BJIOKEHHBIX IUKJIOB, W TPU MEPEXOIE HA OYUCTKY —
TEPEXO, JEIAETCH «BHU3» TI0 KOJY, T. €. BIEPE.T TI0 MOCJIeI0BATEIbHOCTH
BbIIIOJIHEHUs (TO €CTh METKA CTOUT B TEKCTE [IPOrPAaMMbl HHKE Olepa-
TOpa goto) U «HAPYXKy» M3 yHPABJILAIMX KOHCTPyKuuil. Eciau y Bac
BO3HWKJIO JKeJaHWe CIeaaTh goto na3ad — 3TO O3HAYAET, UTO BBHI CO-
31aéTe MUK, & [JIs [IUKJIOB €CTh CIenuaJjbHbe omepaTopbl. Kcam xe
BaM 3aX0TEJIOCh «BIPBITHYTh» BHYTPb yIPABJIAIOMIEH KOHCTPYKIUH, TO,
CJIeI0BATEJIBHO, Y BAC YTO-TO MOILIO COBCEM HE TaK, KAK HAIO0, M HYXK-
HO CPOYHO MMOHATH MPUINHBI BOSHUKHOBEHUS TAKAX CTPAHHBIX JKEJIAHUN;
ormeruM, 4ro Ilackanb Takoro npocro ne nmos3posut, a Cu Takoe Xord u
JIOMYCKAET, HO 9TO HE 3HAYUT, UTO TAK JAEHCTBUTEHHO MOXKHO JI€IATh.

Tenepb, Korga MbI 3HAEM, YTO goto UCIOIH30BATH B HEKOTOPBIX CIIY-
JasgX HE TOJbKO MOXKHO, HO W HYKHO, H, O0Jee TOro, Mbl TOYHO 3HAEM,
Kakue 370 ciydau (IIOBTOPUM elé pa3, ITUX CJy4aeB POBHO JBa, U TPe-
THEro HET) — OCTaérCs OTBETHTb HA BOLPOC, KaK BCE 310 0DOPMIISTD.
Townee, cam oreparop goto HUKAKUX MpobseM ¢ oOPMIEHNEM He BbI-
3BIBAET, 3TO OOBIKHOBEHHbIH OIIepaTop, 0hOPMJISEMBbIi TI0 OOBITHBIM TP~
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BHJIaM; HO BOT TO, KaK CJI€IyeT CTABUTH MEMKY, MOKET CTATh IPEeIMETOM
KAPKOU JTUCKYCCHUN.

HamoMamM, 9T0 METKO# BCETIa TOMETAETCS ONEPamop, TO €CTh IIOMe-
TUTH METKOH IIyCTOe MEeCTO Hesib3si. BOIpoCcoB, HA KOTOPbIE HYKHO JaTh
(3admkcuposars) oreer, oka3biBaercst apa: (1) casurarb M MeTKy OT-
HOCHUTEJIbHO 00bEeMJTIONIEH KOHCTPYKIUHU (OTMETHM, 9TO C aHAJOTHYHOI
JUJIEMMON MBI YK€ BCTPEYAJINCH MPU 0OCYKIECHUHU OMEPATOPOB BHIOODA
B §2.2) u (2) pazmerarb U IOMEUYEHHbIH OEPATOP HA TOl Ke CTPOKE,
TJIe MeTKAa, UJId HA OTJeJbHOI CTPOKe.

Hawubosiee momyssipen BapuaHT, IPU KOTOPOM METKA HE CABUIAETCS,
TO €CTh TIUIIETCI B TOW Ke TOPU30HTAJIBHON TMO3UINU, B KOTOPOit pa3Mme-
IIEHBI HAYAJI0 ¥ KOHEIl O0BEeMJIIONIEN YIIPABJILIONIEH CTPYKTYPHI, a IMO-
MeYeHHBII OmepaTop CHOCUTCS HA CAEAYIONIYI0 CTPOKY, HAITpUMep:

procedure GoodProc; .
void good_func()

label quit;
.- o {
var p, q: ~“SomethingBig; ) .
begin something_big *p, *q;
new(p) ; p = malloc(sizeof (*p));
new(g_)j q = malloc(sizeof(*q));
£...1 /5 .. %
quit: quit:
i free(q);
dispose(q);
i free(p);
dispose (p) )

end;
Metka 31ech okasajlach B KpaiiHeil JeBOW TO3UIINYU MCKIIOYUTEh-
HO TIOTOMY, 9TO MMEHHO TaM DPa3MeIaeTcs 00beMJIolas CTpykrypa (B
JAHHOM CJIydae 3TO HO,ZLHpOFpaMMa). MeTka MOXKeT BCTPETUTHCS U HE HA
BEpPXHEM YPOBHE, HAIIpUMeEP:

if cond = 1 then begin if (cond() == 1) {
while £ <> 0 do begin while (£() != 0) {
while g <> 0 do begin while (g !'=0) {
while h <> 0 do begin while (h() !'= 0) {
if t = O then if (¢ == 0)
goto eject; goto eject;
end }
end }
eject: eject:
writeln("go on..."); printf("go on...\n");
end }
end }

[Ipusenénnnpiii BapuanT HAUOOJIEE TOMY/ISIPEH, HO 9TO HE €IUHCTBEHHBIH
donycmumoiti BapranT. JI0BOJIBHO YacTO ONepaTop, MOMEYEHHBIH MeT-
KO, MUIIYT B TOU K€ CTPOKE, YTO U METKA, NPUMEPHO TaK:
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{...} VAR ¥
quit: dispose(q); quit: free(q);

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

OTOT BapHAHT HEILIOXO CMOTPUTCS, €CJIM METKa — BMECTe C JBOe-
TOYWEM W IPOOETOM IOCTEe HEr0 — 3aHUMAET IO TOPU3OHTAJINA MEHbIIE
MECTa, YeM BBIODAHHBIN PA3MEP OTCTYTIA, YTO MO3BOJISIET BHIIEPIKATEH I'O-
PHU30HTAJILHOE BHIDABHUBAHUE [IJIs OTIEPATOPOB:

{ ...} /x ... %/
q: dispose(q); q: free(q);

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

ITockoabKy MMS METKH W3 OJHOU OYKBBI CAMO MO ceO6e CMOTPUTCS HE
CJIUTITKOM TIPUSATHO, OOBITHO TAKOW CTUJIb TPUMEHSIOT B COYETAHUHN C WC-
IIOJIb30BAHNEM TaOYJISANNN B KadecTBe pa3Mepa OTCTYIa; MAKCHMAJIbHAA
JJTMHA WMEHW METKH MDY ITOM COCTaBJisieT 6 CHMBOJIOB.

Hekoropbie mporpaMMuCTbI MPEAIIOYUTAIOT PACCMATPUBATD METKY
[IPOCTO KAK YaCTh IOMEYEHHOI'O OLEPATOPA, HE BbLIEsAA €6 KaK 0C0oDyIo
CYIITHOCTD; OTIEPATOP CABUTAIOT KaK OOBIYHO, HO HA 3TOT Pa3 y»Ke BMECTe
¢ MeTKOil. KOHITOBKA BBIMIENPUBEAEHHBIX MOANPOrPAMM B TAKOM CTHJIE
Oy/IeT BBITJISIIETh TAK:

{...1} VAT ¥
quit: dispose(q); quit: free(q);
dispose(p) ; free(p);

end; }

Wnorna MeTKy CIBUTAIOT, HO TTIOMEYEHHDIN OMEepaTop CHOCIT Ha, CJIEIYIO-
YO CTPOKY, TPUMEPHO TaK:

{...1} VAT Y

quit: quit:

dispose(q); free(q);

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

OcCHOBHO¥ HEIOCTATOK TAKUX PENIeHW — METKA «CIUBAETCS C OKPYKa-
IONUM T1eii3a2KeM», IepecTaér ObITh 3aMeTHA B KadecTBe OCOOOi TOYKHU
B CTPYKType KOJa; BO3bMEM Ha cebsi CMeNOCTh PEKOMEHIOBATh BO3/Ep-
KAThCA OT TaKOTO CTWJIA, HO, TEM He MeHee, COXPAHWM peIleHne 3a 9u-
TaTeJeM.

Ocobo cremyer paccMOTperh CHTYAITUIO, KOIJIA METKA Hy»KHA B Ca-
MOM KOHIIE COCTaBHOro omneparopa. [lockonbky momeruTb METKON MOXK-
HO TOJIbKO OlLlepaTop, B 9TOM CJly4ae IIPUXOJUTCA BCTaBUTh B IIPOI'PAMMY
MycTo# onepaTop, OOBIMHO 3TO TOYKA C 3AMATONW. 37eCh y Bac eCTh /1Ba
BapuaHTa: MOXKHO OCTAaBUTH TOYKY C 3aIATOH I1OCJI€ METKH Ha OJHOMN C
Hell CTPOYKe, a MOKHO CHECTH Ha CJIEIYIONIYIO CO CIBUIOM:
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uit:
quit: ; d

d;
en end;

2.6. YnopaBagioiias JIOTUKA

Jloruyeckue (yCJIOBHBIE) BbIDAXKEHUS, B OCOOCHHOCTH MOSIBJISIOIIMAE-
¢4 B 3arojioBKax omneparopos if, while u T. 1., OKa3bIBAIOTCA UCTOYHU-
KOM I[EJIOT0 CeMeiCTBa CTUJINCTUIECKUX OIMUOOK, KOTOPbIE YaIle BCEro
BCrpedaores B Koje HOBUYKOB. Camasi, eciii TaKk MOXKHO BBIPA3UTHCS,
00U03HaA M3 HUX BBITJISIIAT TPUMEPHO TaK:

if flag = true then if (flag == 1)
flag := false flag = 0;
else else
flag := true; flag = 1;

OueBuHO, YTO ABTOP TAKOTO (hpArMEHTa 3a4AJCs METBI0 CMEHUTD 3HAYE-
HUE JIOI'MYECKOU MePpEeMEHHOU Ha IPOTUBOIIOJIO0XKHOE, HO 101y YUBIIUHCA
K0T, (OPMATHLHO aOCOIOTHO MPABUJIBHBIN, CIIOCOOEH BHI3BATH Y OMBITHO-
0 MPOTPAMMUCTA MPUCTYT TOMEPUIECKOr0 X0X0oTa. B camom 1ene, Beb
orepaTop

flag := not flag; flag = !flag;

JIeJIaeT MO JHCEe camoe, TPU STOM OH BIATEPO KOPOUE M, UYTO CAMOE 3a-
GapHoe, noxsmuee! IlpuMeneHne Takoil KOHCTPYKIUUU IOBOPUT O TOM,
49TO B BOCIPHUSATUU ABTOPA IIPOIPAMMBI JIOTUYECKHE BbIPAXKEHUS — KaK
BBIUHCJIIEMAs CYIITHOCTh — HAYUCTO OTCYTCTBYIOT. OOBIYHO TAKOW MpO-
TPAMMHUCT TIOICO3HATENBHO TyIybodaiiimmm o0pa3oM yOeKAEH, 9TO «BOT
3TO BOT, KOTOpoe B 3arojioBke if mam while — 310 rae 9TOo-HHOYIBL C
9eM-HuOYy/Ib CPABHUBAIOT»; BOCIPUHUMATDH JIOTUYIECKOE BHIPA2KEHUE KaK
YaCTHBIH Cirydail BbIparkKeHus apudMeTnvaecKoro, a Oepauu CDABHEHU
CTABUTH B OJWH P CO BCEMU MPOYNMU OMTEPAIUSME MO3T aBTOPA MOI00-
HOTO KOJIa, KATErOPUUeCKN OTKA3BIBAETCA. BBIHOC CIIOKHOTO YCJIOBHS B
GbyHKIINIO, BO3BPAIIAIOIIYIO JIOTHIECKOe 3HAYEHNE, TIONMPOCTY HE TPUIET
€My B I'0JIOBY; 3249aCTYIO CTYAEHTHI C TAKONH OCOOEHHOCTHIO MBIIIICHHS HE
nury T OysieBbl (DYHKIME JAXKe [IOCJIE SBHOIO YKAa3aHUs [PENOIABATEI,
TIOTOMY YTO TIPOCTO HE TTOHUMAIOT, YeTr0 OT HUX XOTST.

Bossparmasces K HameMy mpuMepy, OTMETHM, 9TO caM (haKT mpuMe-
HeHusi if — He eIMHCTBEHHBIN €ro «Kocsak». QOparuTe BHUMAHUE, 9TO B
3aroJioBKe if £02UYECKYI0 BEAUNUNHY CPABHUBAIOM, C AO2UNECKOT JHCe KOH-
cmanmot. AHAJTIOTUYHYIO epyH/y 9acTO MOXKHO HAOJIIOIATh, KOIJIA aB-
TOP LIPOIPAMMBI, IPEO/IOJIEB COIPOTUBJIEHNE COOCTBEHHOI'O 1IO[CO3HAHMSI,
BCE-TAKM BBIHEC HEKOE CJIOXKHOE yCJIOBHE B (DYHKIINIO, BO3BPAIIAIOIIYIO
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JIOTUYIECKYIO BEJINYUHY, UM UCTOIB3YET TaKyio QYyHKINIO U3 6nbinoTe-
k. BeimasanT 9To Tak:

if check(x) = true then if (check(x) == 1)

BriBaer, Bupouem, u Ha00OPOT:

if check(x) = false then if (check(x) == 0)

[Toxasyit, nCIOIL30BAHNE JIOTUIECKON (PYHKIIMU B HCIIOJTHEHUH TAKOTO
IPOrpaMMUCTa 3aCTIYyZKUBAECT AILJIOAUCMEHTOB, BEeAb 4YaCTUYIHO €My yJa-
JIOCh TIPEOI0JIETh COOCTBEHHBIE MPEIyOeKICHUs; HO, KaK BUIUM, TIOI-
CITyZHOE «B 3aroJioBke if Bcerjia CTOMT CpaBHEHHME» BCE €Ié HUKY/Ia He
Jenoch. Pazymeercst, B TepBOM CJIydae CJedyeT HAIUCATb TPOCTO

if check(x) then if (check(x))

a BO BTOPOM NPUMEHUTH OTPUITAHUE!

if not check(x) then if (!'check(x))

— 3a0/[HO TOIBITABINUCH yOeauTh cebst, YTO CpaBHEHUE OJHON BeJIMYH-
HbI C JPYrOfl — 3TO JIMLIb YACTHBIA Caydail Jorudeckux (ecam yrojHo,
YCJIOBHBIX) BBIPAYKEHUil, BAYKHBIN, HO He eIUHCTBEHHBIH. Boobie crour
oOpaTuTh BHUMAHWE HA JOCTATOYHO OYEBUIHBIN (DAKT: CpAaBHEHHUE JIO-
TUYECKOll BEJIMYUHBI C MICTUHON TOXKJECTBEHHO MCXOIHOI BeJu-
YuHe, a CPaBHEHMHE C JIOXKbIO TOXK/IECTBEHHO €€ oTpunaHuio. Kak
CJeACTBYE, JIOTUYIECKYIO BEJIMYUHY BOODIIle He cJie/lyeT HUKOT/Ja
CpPaBHUBATh C KOHCTAHTAMM.

Pa3 yx MBI yHOMsiHY/I BBIHOC CJIOXKHOTO yCJIOBUSI B (DYHKIIUIO, OT-
METHM eIlé O/INH 3aMevaTesbHbIN IPUMEDP TOro, KaK /IejaTh He HaJo:

function check(a, b, c: integer) . X . .
int check(int a, int b, int c)

boolean; P
e if (a < 10 & b > c)
if (a < 10) and (b > c) then i1 fa c
return 0;
check := true;
else
else . .
check := false; return 1;
}
end;

Pazywmeercsi, BMecTO 3TOro Kormapa HyKHO HANKCATH TPOCTO

function check(a, b, c: integer)

int check(int a, int b, int c)
boolean;

begin t

< > c;
check return a 10 && b c;

(a < 10) and (b > c); }

end;
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ITopTOopuM emé pa3, 9TO K MOJOOHBIM OIMHMOKAM MPUBOINAT IEPEKT
BOCIIpUATH, GOPMUPYIOMUIACH Yy HAYHHAIOMINX U3-3a OOU/INs CPABHEHU
B 3aroJIOBKaX BETBJIEHUI M LMKJIOB [PHU IIOJHOM OTCYTCTBUU HPHUMEPOB
[IPOTHUBOIIOJIOKHBIX. KoHEYHO, 310T nedeKT, eciiu OH BCE-TaKU BO3HHK,
HY?KHO UCHPaB/IsATh. VHOI/IA 1IOMOraroT CJIEAYIOUIUE [IPABUIIA;

YciaoBHOE BbIpa>keHue — 3TO TO2Ke BbIpakeHue
Jlormyeckasi BeJinumHa — 3TO TOXKE€ BeJIMYNHA
ByJ'IeBa IIepeMeHHad — 3TO TOXKe IIepeMeHHad

K coxagenuio, nmpaBuia, 0pOPMIIEHHBIE B BHJE JIO3YHTOB, HECKOJIHKO
OIIACHBI: UX MOXKHO IPOCTO 3a3yOpuUTh 0e3 MOHMMAHHsI, W TOTIA TOJKY
OT HUX HEUKAKOro He Oyzer. Jlydie Bcero, eCTreCTBEHHO, ITEPEKOC B Pac-
CMaTPUBAEMbIX IIPUMEPAX JUKBUIUPOBATH MACCOBBIM LIPUBEJEHUEM 11PU-
MEPOB IMPOTUBOIOJIOKHBIX, B JAHHOM CJIy4ae — TaKUX, IJe B 3ar0JI0BKAX
onepaTopoB if n while HET HUYEro MOXOXKErO Ha ONEpPAIUU CPABHEHUS .

OrMerum emié oHy CTHIMCTUYECKYIO OMHMOKY, KOTOPYIO, B OTJIMYNE
IPeJbLIYIIUX, YacTo Je/Ial0T He TOJIbKO HOBUYKHU, HO U OIIBITHBIE IIPO-
IPaMMUCTDL:

if not condition then if (!'condition)
{...} /x ... %/
else else
{...} /* .. %/

3/1eChb MbL BUJIM OMPUUGHUE 8 YCA08UU, & 3aTeM — BeTBH then u else.
Ecmu 661 BerBu else He OBLIO, OTPUIIAHUE YCIOBUS HE BBI3BIBAJIO OBI
HUKAKWX BO3PAXKEHUI, HO KO/Ia OHA €CTh, BOSHUKAET PE30OHHBIN BOMIPOC:
nPOCMUME, 6 KIMO MEWAEM BAM NOMEHAMNL MECTNAMU 6eMmeu?

2.7. Kak pa3ouTh AJMHHYIO CTPOKY

BBH_HQ MbI yXKe€ CTaJJKUBaJIUCH C HpO6JIeMOfI CJIMINIKOM JIJIMHHBIX
CTPOK, TOYHEEe — C €€ YaCTHBIM CJIydaeM, KOIJA CJIUIIKOM JIJTMHHBIM
OKa3bIBAETCs 3ar0JIOBOK CJIOKHOIrO orneparopa (cu. § 2.1.3). Paccmorpum
HEKOTOPBIE APYTHUe CAydan, KOIIa IITUPUHBI 9KPAHA, KATACTPOPUIECKHU HE
XBaTaeT.

Xotenoch ObI Cpa3y 3aMETHUTh, YTO JIYUIIUH CIOCOD CIPABUTHCS C
CUTYyaIUsIMA, OMUCAHHBIME B 9TOM maparpade — 3TO MOmpocTy He do-
nyckams ux. dacTo pyKOBOACTBA MO CTHIIO OGOPMIEHUs KO, MUY TCS
B IIPEIIIOJIOKEHNH, YTO IPOTPAMMHUCT BCErIa MOXKET n30eKaTh HeXKeJa-
TeJbHOI CUTyaruu, U TaM IOIPOCTY HE TOBOPUTCI O TOM, UTO Ke HYy2KHO
JleJIaTh, €CJIA CUTYAIlusl BCE-TAKU CJIOXKWJIACH; TAKOE «YMOJIUIAHUES> TTPHU-
BOAUT K TOMY, 9YTO MPOTPAMMUCTHI HAYNHAIOT BHIXOAUTH N3 TOJIOKEHU A
KaK IOTAaJI0, MPUYIEM YaCTO JaKe PA3HBIME CIOCODAMY B PAMKAaX OIHOMN
nporpamMmMbl. Bo n3berxkanne 3TOro Mbl IPHUBEAEM HECKOJIBKO IPUMEPOB
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TOT'0, KaK 603MOMNCHO ,ILQI‘/JICTBOBaTb, €CJIN JJINHHaA CTPOKa HHUKaK HE XO-
9eT CTaHOBHUTHCA KOpPOYeE.

2.7.1. CaumikoM JJIMHHOE BHIPAa>KEHUE B
OPUCBAUBAHUN

Wrak, BbI mmimere mporpamMmy W OdYepPeIHAs CTPOKA, COAEpKAIIas
OOBIKHOBEHHOE IIPUCBAMBAHNE, HE KEJIAET IOMEIATHC HU B 7D, HU [a-
ke B 79 cumBosios 1o mupune. Ilepsoe, 4To MbI mocoBeryem craenarb B
9TOI CUTyaIMM — 3TO HOMBITATHCH Pa30UTh CTPOKY IO 3HAKY HPU-
cBaumBaHus. Ecim cjaeBa OT MpuUCBAmBaHUS CTOUT YUTO-TO JIOCTATOTHO
JJIMHHOE, TaKOW BapMaHT BIIOJIHE MOXKET [IOMOYb, HAlIpUMeD:

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

ObparuTe BHUMAHUE, YTO BHIPAYKEHUE, CTOSIIEE CIPABA OT MPUCBANBA-
HHs#, MBI He IIPOCTO CHECJIU Ha CJIeIYIONIYIO CTPOKY, HO U CABUHYJIN BIpa-
BO Ha pa3mep orcTyna. Eciau mocse 3Toro BeIpakenne BCE eIé He moMe-
[IAETC HA YKPAH, MOXKHO HAYATh Pa30MBATh U €r0, U JeJIaTh ITO JIydIlle
BCETO0 10 3HaKaM OTepalnii HAMMEHBITIEro MpUOPUTETA, HATTPUMED:

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

MozkeT oy IuThCA TaK, UTO IAKe MOCTE ITOrO IKPAH BCE eIé 0CTAETCsA
CJIMIIKOM Y3KHUM JIJis BAIIEr0 BbIpazkeHust. Torja MO2KHO IOIBITATHCH Ha-
JaTh pa3dbuBaTh Ha HECKOJHKO CTPOK TOBBIPAXKEHWS, BXOJSIINE B BaIlle
BBIpa’KeHNe; UX JaCTH HYKHO, B CBOIO OY€peIb, CABUHYTH €Il¢ Ha OJUH
OTCTYII, 4TOOBI BhIpazkeHue GoJiee-MeHee JIerko YUTaaoch (HACKOIbKO BO-
00I11e BO3MO2KHO J[JISI TAKOIO «MOHCTPYO3HOI'O» BBIPAXKEHUsI TOBOPUTH O
JIEPKOCTH LIPOYTEHUS):

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

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

Ecan BuIpakenne COCTOMT M3 OOJIBIIMTOTO KOJUYIECTBA TOIBLIPAYKEHMI
«BEPXHEro ypOBHsi» (HAIPUMED, CJIAraeMbIX), KOTOPBIE CAMU TI0 cebe He
OY€Hb JJTMHHBIE, BIIOJHE JOMYCTUMO OCTABJIATH HECKOTHKO TAKHUX MOJI-
BbIPDA2KEHUN B OAHOI CTpPOKE:
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MyArray [f (x)].ThePtr~.MyField :=
a+t+b+c+d+e+f+g+h+i+ j+k+1+m+
n+o+p+q+r+s+t+u+v+w+x+y+z;

(KOHEYHO, €C/IM B PEAIbHOCTH BaM MPUILIOCH BOT TaK BOT CJIOXKUTH 26
TepeMEeHHBIX, TO 3TO MMOBOJ, 33/[yMaThCs, IIOYEMY BbI HE HCIIOIb3yeTe Mac-
CUB; 31€Cb MbI IIPDUBOJUM CYMMY IIPDOCTBIX II€PEMEHHBIX UCK/IIOYUTEIBHO
JI7Isl WILTIOCTPAIIAK, B PEATHHON XKI3HU BMECTO IMEPEMEHHBIX ¥y Bac Oymaer
4TO-TO GOJIEE CIIOKHOE).

OTaenbHOro 00CYIKAEHWsT 3aCTy’KUBAET CATYAIUs, KOTJA CJIEBA OT
OIPUCBaUBAaHUA CTOUT IIPOCTOE MMA HepeMeHHOﬁ U JJa2Ke BBIPpazKEHHe,
HO KOPOTKO€, TaK YTO Pa3OMBKa CTPOKHM IO 3HAKY IMPHUCBANBAHKS He TAET
HUKAKOrO (MJIM [IOYTU HMKAKOIO) BbIMIDbIIA. ECTecTBEeHHO, BhIpaKeHue
CIIpaBa OT MPUCBAUBAHUS MMO-IIPEKHEMY JIyUIlle BCEro Pa3dUBATH 110 OIe-
panudaM HU3IMIErO IMIPUOPHUTETA; BOIIPOC JIMIIB B TOM, C KaKOM TIO3UTTNN
HAYMHATH KaKIYI0 CIeAYIONy0 cTpoKy. OTBETOB Ha 3TOT BOMPOC POB-
HO JIBa: KAXKIYIO CIEIYIONIYI0 CTPOKY MOXKHO JUOO CIBHUTATH HA OJIH
OTCTYI, KaK B IPHMEpPax BbIIIE, JTHOO Pa3Memarsb €€ Had9aa0 TOTHO IO
HAYAJIOM BBIPAXKEHUsS B [EPBOH CIPOKE HALIErO UpUCBaUBaHUs (POBHO
mocJie CaMoro 3Haka mpucBauBanus). CpaBHUTE, BOT MPUMED TEPBOTO
BapWaHTA:

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

A BoT Tak TOT Ke KOz OyAeT BBINJISAIETH, €CIH BIOpATh BTOPON BADUAHT:

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

O06a BapuanTa JOITyCTUMBI, HO O0JIAIAI0T CYIIECTBEHHBIMU HEIOCTATKA~
mu. IlepBbiii BapwaHT 3aMETHO TPOUTPHIBAET BTOPOMY B SICHOCTH, HO
MIPU 3TOM BTOPOI BApUAHT TPeOyeT Jijisi BTOPOH U MOCIEYIONUX CTPOK
HECTAHAPTHOIO PAa3Mepa OTCTYIA, KOTOPBIH OKA3BIBAETCS 3ABHCSIIUAM
OT JIJINHBI BHIPAYKEHNUS CJIEBA OT IPUCBaMBanus. B yacTHOCTH, 3TOT (BTO-
pOii) BapUAHT COBEPIIIEHHO HE MOJUTCS, €CJIU BbI UCIOJIb3YETe B KAYECTBE
OTCTyIA TAOYIANMIO, TTOTOMY YTO JOOUTHCH TAKOTO BHIDABHUBAHWS MOYK-
HO TOJIBKO TpobeTaMu, a CMeIIHBaTh TPOOEIbl U TAOYIAINN He CIeLyeT
HU B KOEM CJIydae.

Eciu Henocrarku ob0MX BAPUAHTOB KaxKyTCs BaM CYHIECTBEHHBIMU,
BBI MOXKETE B3Th ce0e 33 MPABUIIO 6ce2da MEPEBOIUTH CTPOKY TIOCTIE 3HA~
Ka MPUCBANBAHUS, €CJIM BECh ONEPATOP IEJIMKOM HE TIOMECTUJICS Ha OIHY
crpoky. Takoil BapuanT (paccMoTpenHbIil B Hauase naparpada) cBobo-
JIEH OT 0DOMX HEJOCTATKOB, HO TPeOyeT UCIOJb30BAHUS JINITHEH CTPOKMH;
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BIIPOYEM, KaK y7Ke TOBOPHUJIOCH, 3aIMac CTPOK BO BceesleHHoiT HeorpaHuyeH.
Beirnsaers 310 Oyaer Tak:

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

2.7.2. CauinKom JIJIMHHBIN BBI30B IIOAIIPOTrPAMMObI

Ecmu npu obpamennn k mporeaype win GYHKIUA y BAC HE MOME-
IAIOTCSA B OJIHY CTPOKY MAapaMeTPbhI, TO CTPOKY, ECTECTBEHHO, MPUIETCS
pa3opBaTh, U OOBIYHO 3TO JEJAIOT MMOCJE OYePETHON 3amsiTol, oTaemns-
fote mapamerpsl Apyr ot apyra. Kak u B caydae ¢ pa3bpOCaHHBIM IO
HECKOJIbKUM CTPOKAM BbIPDazKE€HUEM, BO3HUKAET BOIIPOC, B KaKO# 11o3mu-
MY HAYATH BTOPYIO W MOCJEIYIOIINE CTPOKH, U BAPUAHTOB TOXKE POBHO
JBA: CABUHYTH UX HA PA3MEP OTCTYIIA, TUOO CABUHYTDH WX TaK, 9TOOBI BCE
mapaMeTpbl OKA3AJUCh 3AIMMCAHBI «B CTOIOUK ». [lepBbIii BADUAHT BBITTIs-
JIAT PUMEPHO TAK:

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

Bropoit BapuanT aj1a npuBeg€HHOrO npuMepa Oyaer BhINISAeTb TaK:

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

More + Parameters * ToCome);

OTOT BApUWAHT, KAK W AHAJOTMYHBIAN BApUAHT (DOPMATHUPOBAHUS BBHIPA-
JKEHUi, He TOIUTCS TPU UCIOJb30BAHNY TAOY/ISIINN B KAYECTBE PA3MEDPA
OTCTyMa: JODUTHCS TAKOTO BHIPABHUBAHUS MOYKHO TOJIBKO pobesaMu, a
CMEIIUBATD MPOOENTBbI U TaOYIAIUN HE CIedyeT.

Eciin oba BapmanTa BaM II0 T€M WJIM WHBIM IIPUYUHAM HE [MOHDABH-
JINCh, MBI MOYKEM MPEJIOKUTH eIIE OJWH BAPUAHT, KOTOPHIH MCIOIB3Y-
€TCs OY€Hb PEJKO, XOTs U BBITJISIIAT BIIOJIHE JIOTUYIHBIM: DACCMATPUBATH
AMS TOAIPOrPAMMBI U KPYTJIbIe CKOOKM B KadeCTBe O0bEMITIONIEH KOH-
CTPYKIINH, & TAPAMETPbl — B KAYECTBE BIOKEHHBIX KOHCTPYKIuii. B 3rom
ciIydae Hail npuMmep OyJIeT BBINJISIeTh TaK:

VeryGoodProcedure (
"This is the first parameter",
"Another parameter", YetAnotherParameter,
More + Parameters * ToCome
);
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2.7.3. CaummkKoM AOJWHHBINA 3aT0JOBOK IIOIIIPOTPAMMBI

B curyaruu, Korga Ha OJIHY CTPOYKY HE BIIE3 3420.4060K NOONPO2PaM-
Mot (npoueaypbl uiu PYHKIUK), CIAeLyer IPexkKIe BCer0 BHUMATEIbHO
paccMOTpeTh BO3MOYKHOCTH €r0 COKPAITEHNS, TP 3TOM JIOTTyCKast, B YHC-
Jle TTPOYEro, BAPUAHT C UW3MEHEHNEeM pa30MBKM KOJA HA MOAMPOTPAMMBI.
Kaxk yxxe rosopusioch (cm. § 1.2.4), moauporpaMmamu ¢ IeCTbio u 6oJiee
nmapaMeTrpamMu O4eHb THAXKEJIO IO0JIb30BATHCA, TaK YTO, €C/IU NPUYUHON
«pacILyxXaHusi» 3aroj0BKa OKAa3aJI0Ch DOJIBIIOEe KOJTUYIECTBO [1apPaMeTPOB,
cjlejyer 110/lyMaTb, HeJIb3d JId TaK U3MEHUTb Bally apXUTEKTypy, 4To-
OBI 9TO KOJIMYECTBO COKPATUTH, BO3MOXKHO, IIEHON MOsABJIEHNS OOIBITEro
KOJIMYECTBA, TOITPOrPAMM.

Bropoit MoMeHT, HA KOTOpBIA CleayeT OOpPAaTUTh BHUMAHHE — 3TO
umena (uuenTudUKaTOphl) napaMerpoB. II0CKOJIbKY 5TH UMEHA A0KAAb-
HoL 0Af Bawel NodNpPozpammst, WX BIOJHE MOXKHO CIEIATh KOPOTKUMH,
BIJIOTH 110 ABYX-TpEX OykB. KOHEUHO, MpWM 3TOM MBI MOXKEM JIMIIUATH
VMEHa, CAMOTIOSICHSIONIEN CHUJIbI, HO 3ar0JI0OBOK MOAMPOrPAMMBIL B JIIOOOM
ciiydae o6bIvHO CHAGKAIOT KOMMEHTapueM (X0Ts Obl KOPOTKUM ), U COOT-
BETCTBYIOIINE MOACHEHU O CMBbIC/Ie KaXKJIO0I'o IlapaMeTpa MOXKHO BbIHE-
CTU B 3TOT KOMMEHTAPUMA.

K coxasiennio, mepejakm curyanuu, KOIJA JayKe II0CJIEe BCEX ITUX
YXUIIPEHUH 3ar0/IOBOK TMO-TIPEKHEMY HE MOMEIAeTCs B 79 3HAKOMECT.
Ckopee Bcero, IpuIeTCsS Pa3HECTH HA PAa3HbIE CTPOKH CIHCOK MapaMeT-
POB, HO TIPEXKE UEM ITO JEJIATh, CTOUT MOMBITATHCA yOPATH HA OT/IEJb-
HbIE CTPOKM HAYAJIO U KOHeI 3arosioBka. Tak, B [lackase 3arosioBok moz-
IIPOrpaMMbl HAYMHAETCA CO C10Ba procedure mau function; 3T0 CJI0BO
MOYKHO HAIUCATh HA OTJEJbHON CTPOKE (CIeMyIoIas CTPOKA IIPU 3TOM
ne cosuzaemncs!). Kpome Toro, Tun Bo3spaiiaeMoro 3uadenus GbyHKIWH,
YKa3aHHBIH B KOHIIE 3arojIOBKa, TaKyKe MOXKHO CHECTH Ha OTIAE/bHYIO
CTPOKY BMECTE C JIBOETOYHMEM, HO 3TY CTPOKY CJle/lyeT CIBUHYThb TaK, YTO-
Obl TUII BO3BPAIIAEMOIO 3HAYEHHUS OKA3AJICHA [Ze-TO IO/ KOHIIOM CIIHCKA
mapaMeTpoB (JayKe ecIu BbI UCIONb3yere Ta0y/aanun). J1eso B TOM, 4To
qUTATE b Balleil MIPOrpaMMbl UMEHHO TaM (IIe-TO CIPaBa) OKUIAET YBU-
JeTh THUIl BO3BPAIAEMOT0 3HAYEHUsI, ¥ HA TO, YTOOBI OTHICKATH €r0 HA
CITIeIyIONIell CTPOUKeE CTIEBA, & He CIPaBa, IUTATEIO MPUIAETCI TOTPATUTD
smniaue ycususg. Bcé BMecTe MOXKeT BBINVISAETh IPUMEPHO TaK:

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

{...}

end;

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

end;

s s3pika Cu MOXKHO MOCOBETOBATH YKA3aTh HA OTAEILHON CTPOKE THII
BO3BPAIAEMOrO 3HAYEHUS, & TAKXKE BCEBO3MOXKHBIE «XHTPbIE» arpuby-
ThI, KAK TO static, inline u Tomy momobHoe. B Cu++ BCcTpewatorcs
arpubyTsl (byHKIHNH, 3aMCBIBAEMBIE NOCAE CIUCKA TAPAMETPOB: const
JIJIsI KOHCTAHTHBIX METOJ0B M aTpuOyT throw(), KOTOpble TaKxkKe MOXK-
HO Pa3MECTUTh Ha OTHENbHOH CTPOKE, CABUHYB MAKCHUMAaJILHO BIPABO.
Hakonen, ecnmun byHKIMS BO3BPAIIAET 3HAYEHNE CJIOKHOTO THIA, IACTH
OINCaHMS 3TOrO THUIIA MOYXKET TAKXKe OKAa3aThCd B KOHIE 3arojoBka’. ITo-
CKOJIBKY THIT BO3BpaImaeMoro 3uadenusi B Cu MOYKeT 3aHUMATH JOBOJIHHO
MHOTO MECTa, TAKOe pa3bueHue WHOTAA MO3BOJSAET CHPABUTHCS C UPE3-
MEPHO JIJIMHHBIM 3ar0JIOBKOM:

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

Ecnan Bce BbimenpuBeéaabe CriocoObl HE MOMOTJIM W 3aroJIOBOK TO-
TIpeKHEMY He TIOMEIAETCA 1O MUPWHE B 79 3HAKOMECT, BaM OCTaéTCsS
TOJIBKO OJIMH BAPUAHT — PA30UTh HA YACTH CITMCOK mapamerpoB. Ecre-
CTBEHHO, [IePEBOBI CTPOK BCTABIAIOTCA MEXK/Ty ONUCAHUAMU OTIAETbHbBIX
mapamerpoB. st s3pika Cu B 3TOM TIaHE BCE OYEBUHO, CTPOKY pPa3-
PbIBAIOT Cpa3dy II0OC/e 3aldTOoH, crodileil 1ocje o4epelHoro UMeHu Iia-
pamerpa, Torma Kak st [lackajist ecTh emé OmHa OCODEHHOCTH: €C/IU
HECKOJIbKO TTapaMeTpOB MMEIOT OJIMH THUIl M IE€PEeYuCJIeHbl depe3 3alls-
TYI0, YKeJIaTeJIbHO OCTABUTh UX Ha OJHOI CTPOKE, & Pa3PbIBbl CTPOK Pa3-
MEIIATh MOCJe TOYKHU C 3AMATON, CTOAIIeld 0Cie MMeH Tuia. B 1i060M
CIIydae OCTAETCS BOIPOC OTHOCUTEJBHO I'OPU30HTAIBHOIO PA3MeEIIeHUs
(cmBura) BTOpOi W MoOCHEAYIOMUX CTPOK. Kak u 11 pacCMOTPEHHBIX
BBIIIIE CJIyYaeB JJIWHHOTO BBIPAYKEHUSA U JIJTMHHOTO BBHI30BA MOIPOTrPaM-
MBI, 3/1eCh €CTb Tpu BapuanTa: (1) HaYaTh CIUCOK MAPAMETPOB HA OJHOM
CTPOKE C UMEHeM IIOJIIIPOrPaMMBbI, & IOCIeyIOIe CTPOKU CABUHYTb HA
pasmep orcryna; (2) Ha4aTh CIUCOK HA OJAHON CTPOKE C MMEHEM HOJIIPO-
rPaMMBbl, a [OCJIEAYIONUE CTPOKU CABHUHYTb TaK, 4TOObI BCE OLUCAHUSA
napaMeTpoB HAYUHAJIUCH B OJHON M TOi ke Mo3uimu (3TOT CIydaii He

8OrMeTHM, UTO TAK BCE Ke JIyUINe He [HCATH; €CIIH BOCIOIb30BATHCS AHPEKTHBON
typedef jyuia OonmMCaHMs THUIIA BO3BPAIa€MOIO 3HAYCHUA, ACHOCTb HPOIDAMMBI Pe3-
KO BO3DACTEéT. YUTHTE, 4TO, HANPUMED, OnucaHue (DYHKIUH, KOTOPAs BO3BPAIIAET
yKa3aTesJb HAa MACCUB yKazaTeseil Ha (hYHKIUM, IPDUHUMAIONINE HA BXOJ YKa3aTelb
Ha (QYHKIUIO, 3ACTABUT HAJOJITO 33AYMATHCHA OOJIBIIMHCTBO IPOTPAMMUCTOB, IAXKe
OY€Hb ONBITHBIX, KaKHe Obl CKa3KK OHU TaM HM PACCKAa3bIBAJIH HA ITY TEMY.
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X

v

rosuTCs, Koraa Jjist (hOpMaTUPOBAHUS UCIOJIb3yeTCst Tabydanus), u (3)
paccMaTpuBast UMs TOAMPOrPAMMBI M OTKPBIBAIONLYI0 CKOOKY KaK 3aro-
JIOBOK CJIOXKHOI CTPYKTYPBI, CHECTH OIMCAHHE IIEPBOrO Iapamerpa Ha
CJIEYIONLYIO CTPOKY, CIBUHYB €ro Ha Pa3MepP OTCTYIA, OCTAJIbHBIE TApa-
MeTPbl Pa3MeCTUTh 10/, HUM, & KPYTJLyI0 CKOOKY, 3aKPbIBAIOLLYIO CITUCOK
apaMeTpoB, PA3MECTUTH HA OTJIEJILHON CTPOKE B MEpBOil mo3uimu (moJ
HAYAJIOM 3ar0JIOBKA).

2.7.4. InuHHasg CTPOKOBasi KOHCTAHTA (JMTEpat)

Cuyu4aii, KOra B CTPOKE MPOrPaMMbl HE TTOMEIAETCS TEKCTOBAST KOH-
CTaHTa, 3aC/IyKUBAET 0coboro obcyxkmaenus. Konedno, camoe zydwee,
9TO MOYKHO CJIeJIaTh — 39TO «3a9KPAHUPOBATH» CUMBOJI MEPEBOJA CTPO-
KU, MPOJOI?KUB CTPOKOBBIHA JUTEepas B HaYaJe CAeAYIONell CTPOIKU KO-
na. He pesaliTe Tak HIKor/aa:

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

SIsprk Cu++, a ¢ HeKOTOpHIX mop u urcThii Cu’ a71a Takux crygaes moa-
JEePKUBAIOT KOHKATEHAIUI0 CTPOKOBBIX JINTEPAJIOB: JIB€ CTPOKOBbIE KOH-
CTaHThl, BCIPEYEHHbIE B TEKCTE IPOrPAMMbI 10Psi]| (pa3/ie/16HHbIE TOJIb-
KO TIPOOEJIbHBIMU CUMBOJIAMHU, BKJIIOYAs, €CTECTBEHHO, EPEBOJI CTPOKH ),
KOMIWJIATOP <«COJBET» B OJHY CTPOKY, UTO IO3BOJIAET HANUCATH TaK:

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

B ITackaJse Takoit BOBMOKHOCTH HET, HO €CTH OMePaInst CJI0KEHNS CTPOK,
9TO MO3BOJISIET C/IETATH TaK:

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

Opmako OBIBAECT W TaK, 9TO B S3BIKE HET HW OJHON M3 3TUX BO3MOXKHO-
cTeil; HaTpuMep, KOrIa-TO JaBHO YncThiii Cu He MOIIePKUBAJI KOHKATE-
HalluI0 CTPOKOBBIX JINTEPAJIOB, & B HEKOTOPBIX (OLIGHI) pe,ZLKI/IX) CIIydadax
K KOAYy IpPEeAbABIAETCA Tpe6OBaHI/Ie COBMECTHMOCTH C OY€Hb CTapPbIMH
BepCUsIMH KOMIHUIATOPOB. Kpome TOro, eamHoe TEKCTOBOE COODIIEHwme,
BBLJIABAEMOE KAaK OJHA CTPOKA, T.€. HE CO/EPKAIlee CHMBOJIOB II€PEBO-
Jla CTPOKHM CPEeM BHIIABAEMOTO TEKCTA, BOOOIIE JIyHIle He PA3HOCHTH HA
pasHble CTpoKH Koa (cM. 3ameuanue ua crp. 30). Ocraéres monpobosarh
ermé aBa crocoba 60pHOBI ¢ AJIMHON CTPOKOBOTO JUTEpAasa.

99Ta BO3MOXKHOCTE GBLTa y3aKoHeHa B ANSI C, TO ecTh B caMOM IepBoM u3 0dH-
IMAJBHBIX CTAHAAPTOB 3TOTO S3bIKa. Hago cka3arh, 9TO 3TOT cTaHmapT craj ajas Cu
MEPBBIM K MOCJIETHUM, KOTOPHIH XOTh KaK-TO MOXKHO T€PIETD.
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Bo-niepBbix, Kak 310 HE O0aHAJIBHO, CTOUT TOAYMATh, HEIb3s JIM CO-
KPaTUTh COAEPXKAINYIOCS B CTPOKe ¢pasy 0e3 morepu cmbicia. Kak u3-
BECTHO, KPATKOCTh — cecTpa tamanta. Hanpumep, mans paccmarpubae-
MOrO IIPUMEPA BO3MOKEH TAKOIl BADPUAHT:

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

Cwmbics auTIniickoi ¢hpas3bl Mbl OCTABUJIN MIPEYKHUM, HO Telepb OHA BO-
IPeKu COOCTBEHHOMY CMBICJTY BIIOJIHE HOPMAJIbHO ITOMEIIAETCS B CTPOKE
Koza.

BO-BTOprX, eCJin COKpalllaTh HUYE€ro HEe XO4YeTCd, MOXKHO 3aMETUTh,
9TO HEKOTOPBIE CTPOKOBBIE KOHCTAHTHI YMECTUJINCH OBl B CTPOKE KOJIA, €C-
Jii OBbI COZEPKAINNN WX OTePATOP HAYUHAJICS B KpaiiHell JI€BOi O3UINH,
T.e. eciu OB HE CTPYKTYPHBII oTcryin. B Takoit curyanun cupaBuThbes €
YIPSIMO# KOHCTAHTON COBCEM JIETKO — JOCTATOYHO JATh eif mMmsi. Hampu-
Mep, B s3bike Cu MOXKHO BOCHOJIB30BATHCS MAKPOCOM:

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

Koneuno, Takoe Makpoonpezenienne cienyer MOMECTUTh BHE YIIPABJISAIO-
[UX KOHCTPYKIWiA, 9TOOBI HE MPUIILJIOCH €r0 CABUTATH; MOXKHO BBHIHECTH
ero B Havyaso Qaiia uiu xe (4ro B GOJIbIIMHCTBE CJy4aeB [IPeII0YTU-
TEJIbHO) PA3MECTUTh €r0 HEMOCPEICTBEHHO Mepes] OMucanueM (hyHKInu,
B KOTOPOIl OH HUCIOJIb3yeTCs.

K coxasenuio, 6pIBAIOT CUTyannu, B KOTOPBIX HE MOMOTAeT HU OIUH
73 MePeYnCaeHHbIX crnocoboB. Torga ocraéres Jnib MOCIEA0BATH MpPa-
Bwiam u3 Linux Kernel Coding Style Guide u ocraBuTb B KOJe CTPOKY,
JnHa, KoTopoit npesbimaeT 80 cuMBojoB. CaeanTe TOIBLKO, ITOOBI 9TO
TIPEBBITIIEHNE He BBIXOAWJIO 3a TPaHb pa3yMHOro. Tak, ecyim Moy IuBIia-
fACd CTPOKa KOJIa «BbLe3s1ay 3a 100 cuMBOJIOB, U IPX 3TOM BaM KarKeTcd,
9TO HU OJHUM U3 BBIIIENEPEUNCIEHHBIX CITOCOO0B MOOOPOTH 3JI0BPEIHY IO
KOHCTAHTY HeJb3s, TO 3TO BaM, CKOpee BCEro, TOJbKO KAaKeTCs; aBTOP
3TUX CTPOK HUM Pa3y 3a BCIO CBOIO MPAKTUKY HE BUJIEJ CHUTYAIlUW, B KO-
TOPO# CTPOKOBYIO KOHCTAHTY HEJIb3s ObLIO ObI yMECTUTH B OObIYHBIE 80
CUMBOJIOB, HEe TOBODPS YK€ O CTa.

2.8. Pazgenurenn n mpoodesIbl

3HaKM, KOTOPbIE B TEKCTE MPOTPAMMBI BBIIEISIOTCSA B OTIEIbHbIE JIEK-
CeMbl HE3aBUCUMO OT HAJIMYHUS UJIM OTCYTCTBUS BOKPYT HUX MPOOETHHBIX
CHMBOJIOB, Ha3bIBaOTCA pasdesumenami. OObIAHO 3TO 3HAKH apudme-
THYECKUX Onepanuii, CKOOKM ¥ 3HAKM NPENUHAHUs, TAKUE KAK 3aIATasd,
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TOYKA C 3amaAToil m npoeroume. Hampuwmep, omepanuu + U - SIBISIOTCS
pasgenurenavu kak B [lackase, rak u B Cu, T.e. B 000X A3bIKAX MOXK-
HO HammcaTh a + b, a MOXKHO W a+b, CMBICII OT 3TOr0 HE M3MEHUTCS.
B 1o ke Bpems onepanus and B Ilackasne paszgesnurenem He sBISETCS:
a and b — 310 He TO ke camoe, 4TO aandb; MeEXKJly TE€M €€ AHAJIOl U3
sa3bika, Cu — omeparus && — sABJISETCS pa3IeuTesieM, T.€. MOXKHO Ha-
nucaTh a&&b 0e3 ymepba iist cMbicsia. MOKHO yKa3aTh U TaKWe S3bIKH,
B KOTOPBIX apU(PMETHIECKUE OMEPAIUU PABAECTUTESIMA HE SABIISTIOTCSI —
310, Hanpumep, IIposor u Jlucn, B KOTOPBIX CHMBOJIBI +, - U IpOYne
MOTr'YT BXOJUTH B UIAECHTH(DUKATOPBI.

Hecmorps Ha TO, 9TO TMPOOEHHBIE CHMBOJIBI BOKPYT pPa3aeuTeseit
He 00s13aTeJIbHBI, B psAjie CIydaeB nxX 100aBjIeHNe MOXKET C/IeIaTh TEKCT
MPOrpaMMBbI DOJIEE ICTETUIHBIM W YUTAEMBIM — HO He 6cezda. Ilpu aTowm,
KaK BOJHUTCsI, HEBO3MOXKHO MPEJJIOKUTh €JUHBIH YHUBEPCATBHBIN CBOJ
MPABUJI O HOBOJIy PACCTAHOBKH TAKHUX IPOOEJIOB; CYIIECTBYIOT PA3JIrd-
HBIE TOAXOIBI K 9TOMY, WMEOINe CBOW JTOCTOWHCTBA U HEIOCTATKH.

C yBepEHHOCTHIO MOXKHO CKA3aTh, UTO JJI 3HAKOB IIPENUHAHAS —
3andaThIX, TOYEK C 3alATON U ABOETOYUIl — JIydIle BCErO MOIXOIUT
OJTHO TIPOCTOE MPABKUJIO: TIepe] HUMHU IMTPobeIbl He CTaBATCH, a MOocJIe
HUX — HA060POT, CTABATCH (3T0 MOKET ObITh KaK COOCTBEHHO LIPODET,
TaK M IIEPEBOJ CTPOKH).

HexoTopbre mporpaMMuCThI CTABAT TPOOENBI C BHYTPEHHEH CTOPOHBI
CKOBOK (KpYTJIbIX, KBQJAPATHBIX, (DUI'YPHBIX U YIJIOBBIX), IPUMEDPHO TAK:

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

MbI HE PEKOMEH/IyeM TaK JIEJIATh, XOTs 9TO U JOILyCcTUMO. EnHCTBEHHOE
uckioueHne — (purypHbie ckoboku sa3bika Cu, KOTOpbIe BOCIPUHU-
MaIOTCS CKOpee He KaK CKOOKM, a KAK CTPYKTYPUPYIOIIHE CUMBOJIBL; UX
PEeKOMeH/IyeTcs BbIIeJATh IIpobesiamu ¢ obeux cropoH. Bo Bcex
OCTAJILHBIX CJIydasiX MPOOEJbl ¢ BHYTPEHHEH CTOPOHBI CKOOOK CTABUTH HE
PEKOMEH IyeTCsl; JIydllle HAITMCATD TaK:

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

[Ipu obpamienuy K mponeaypam u (DyHKIUSIM ITPO6esI MexK /1y UMEHEM
BBI3BIBAEMOI OAIIPOrpaMMbI ¥ OTKPBIBAIOMIEH CKOOKOI 00bI9HO
He CTaBAT, TaK JKe KaK u Mpobesi MexK,/Iy UMEHEM MaCCHUBA U OTKPBIBAIO-
meit KBaApaTHO CKOOKOI omeparuu nHAeKCHpoBanusa. HTepecHo, 910
st si3bika C 9acTO PEKOMEHIYIOT CTaBUTh TTPOOEST B 3ar0JIOBKE CJIOK-
HOIO ONEpaTopa MEXKJy ero Ha3paHueMm (KJII04YeBbIM coBoM if, while,
for, switch) u OTKpbIBaOIEl CKOOKOM, 0OpaMJIfioNieli yCIOBHOE BbI-
paxkeHnune — YTOOBI OTJIMYUTH ITU CJIYyYad OT CJIydas BbI30Ba (DYHKIIWU.
Cpasnure:
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for (i = 0; £(i) < gO; i++) {
if (Ycond(i)) {
proceed(i);
break;

}

B sToM dparmenTe MBI MOCTAaBWIM TPOOENBI TEPET OTKPBIBAIOIIUMUI
CKOOKaM¥ B 3ar0jI0OBKax omeparopoB for u if, HO HE MOCTABUIHN TIPOOe-
JIOB miepest, ckobkamu nocsie umén dpyukiwmii £, g, cond u proceed. Ciemno-
BaHWE TOMY IPABHUIY HE 00S3aTEeIbHO, MOXKHO O0DOUTHCH 6€3 mpobesioB
mocJie HA3BAHUIT OMepaToOpOB, HO MMEHHO TaKasi PEKOMEHIAINs BCTpedar-
€TCs BO MHOTHUX PYKOBOJICTBAX MO CTUJII0 OGOPMJIEHUS KO/Ia.

Bosepamasich Kk mpobesamM BHYTpPH CKOOOK, H00ABHM, UTO HHOTIA
MOXKHO BCTPETHUTb BAPUAHT CTWUJIS, IPU KOTOPOM TaKHe MPOOEeJbl CTa-
BSATCH B 3ar0JIOBKAX OLEPATOPOB, HO HE B BbI30BaX (PyHKIUIL:

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

}

MoxkHO TmpuAyMaTh W APYyrHue BaphUAHTHI JOMYCTUMBIX cTHIei. Buioop,
KaK OOBITHO, 32 BaMH.

HeckonbKo 0COOHSKOM CTOUT BOTTPOC O TOM, KaKue u3 apudmemuse-
CKUT onepayull CIeyeT BhIISIATh POOeIaMu, U KaK (C OIHON CTOPOHBI
uiu ¢ obenx). OfHA U3 CAMbIX MONYJSPHBIX W IPU 9TOM BHATHBIX DE-
KOMEH/IAIUH 3BYYUT TaK: CHMBOJIBI OMHAPHBIX OIEpAIuil BhIAeJIs-
foTcs mpobesiamMu ¢ 06enx CTOPOH, CUMBOJIBI YHAPHBIX OllepaIiuii
npobGesamu He BbiAesaioTcs. [Ipu 3rom ciieayer yauTbiBaTh, 4T0 Ole-
paruu BLIOOPKY MOJIs U3 CJIOXKHOI nepemennoii (Touka B [Tackame u Cu,
«crpesikay B Cu) OUHAPHBIMY HE SABJIAIOTCS, OCKOJIbKY CIpaBa y HUX HE
OTIEPAH/I, & HA3BAHUE MOJIs, KOTOPOE HE MOXKET ObITH 3HAYEHUEM BBIPAXKe-
uus. [Tomuepkuém, 910 TakOl CTUIIb ABJISETCS HAKOOJIEE TOMYISPHDIM,
HO HUKOMM OOpPAa30M HE €JMHCTBEHHbIM; BO3MOXKHO CJIEJIOBAHUE COBCEM
JPYTUM TPABUJIAM, HATIPUMED — B JII0OOM BBIPDAYKEHUHU BBIIEISATH TPOOe-
Jlamu OUHADHBIE OMEePAIMY HAUMEHBIIEro IIPUOPUTETA, (TO €CTh ONepalun
CaMOro «BEPXHEro» YPOBHs ), a OCTaJIbHbIE MPOOEJaMU HE BBLIEJIATH, U
TaK Jajiee.

2.9. OcobennocTu Ilackanga

Odopmnenue KoJa Ha JTIOOOM A3BIKE TPOIPAMMUPOBAHNS UMEET CBOU
OCOOEHHOCTH, OOYCTIOBJIEHHBIE MMEHHO THM s3BIKOM. BbIe Mbl yiKe
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OCTAHABJIMBAJINCH HA IIEJIOM Psle MOMEHTOB, paznnyaromuxca g [lac-
kassg u Cu; 9T0oT maparpad MbI MOJHOCTHIO TOCBATHM llackasto.

2.9.1. Peructp OyKB, KJI09€BbI€ CJIOBA U TMEHA

Ona u3 ocobennocreit [Tackais — ero npuHIUNAATHHAS HEYyBCTBU-
TEJIbHOCTH K PEerucTpy OYKB: OJUH U TOT Ke MIAeHTU(UKATOD MOXKHO Ha-
mrcaTh Kak myname, MYNAME, MyName, mYnAmE u Tak majee. To »xe camoe
KaCaeTCda U KJIOYEBbIX CI0B: begin, Begin, BEGIN, bEgIn... KOMOIUIATOD
BCE CTEPIIUT.

Pasymeercs, Takasi TOJIEPAHTHOCTD KOMIUISATOPA — COBEPIIIEHHO HE
MOBOJ, MHCATh Kak momasio. Hambosee pacmpocTpaHeHO MHEHHE, 9TO
KJII0YeBble CJIOBA CJIEJyeT HHUCATh Ha HIMXKHEM perucrpe (T.e.
MaJIeHbKMMM GYKBaMu) U He MPUIYMBIBATH HA 3Ty T€My HUYero JIHII-
mero. M3 3Toro npasuiia MOXKHO CAE/IaTh OTHO BIIOJHE JIOTHYHOE MCKITIO-
qeHue: HamucaTh OombimmMu OykBamu Te BEGIN u END, KoTopbie oOpam-
JIFIOT 2AG8HYN0 NPO2PaMMY; MOKHO, BIIPOYEM, 3TOI'O U HE JIeIaTh.

WNuorma moxuo Becrperuts nporpammbt Ha Ilackase, B KOTOPBIX KJIIO-
YeBbIe CJI0BA HAMUCAHBI ¢ OObITOH OyKBbI: Begin, End, If u T.1.; mo-
MaJAI0TCS TAKKE MPOTrPAMMBI, B KOTOPBIX C OOJIBINON OYKBBI HAMKACAHBI
TOJIbKO Ha3BaHUs ylpas/domux oneparopos (If, While, For, Repeat),
a Bce mpodvne, BKI0Yas begin u end, nmuimyTcs HA HUKHEM peructpe. Beé
3TO AOIyCTUMO, XOTS ¥ SK30THYIHO; HEOOXOAMMO TOJIBKO YETKO chHOpMy-
JINPpOBATH JJIsA ce65{ npaBuJjia, B KAK1UX CJIydadaX KaK Mbl TUIIIEM KJIIOYEBbIE
CJIOBA, ¥ HEYKOCHUTEJILHO CJIe/IOBATh UM BO BCeil mporpaMmme.

CoBceM pesKo MOKHO BCTPETUTD TEKCT, I/le BCE KJIIOUEeBbIe CJI0BA BOC-
MPOM3BeeHbI 3aryIaBHbIME OykBamMu. Kak moka3biBaeT MpakTUKa, TAKOH
TEKCT YUATAETCs TsXKesee; CIeJ0BATEJbHO, TaK nucarb ne Hamo. Hy u,
€CTECTBEHHO, HE HaI0 MpubderaThb K U3bIiCKaM Bpoje BeGiN mim, ckaxKeM,
FunctioN — Takoe TOXKe BCTpeYaeTCd B MPOrpaMMax, HO OTHOCUTCH K
obsiacT 6eCCMBICTIEHHOTO (U TIe-TO JaXkKe 6bi3bi6aiouLee0) Mo3EpCTBa.

Yro kacaercsa BbIOOpa wMEH jd maeHTudukaropos, To B llacka-
Jile CIIOKWJINCH OIPEIesIEHHbIE TPAAUIUA Ha 3Ty Temy. Eciaum nMms me-
PEMEHHOM COCTOUT U3 OMHOM OYKBbI WU IPEACTABJIAET COOON KOpOT-
KyIo ab0peBuarypy (4TO BIOJHE JOMYCTUMO IS JIOKAJIBHBIX TTEPEMEH-
HBIX, cM.§1.2.1), uMsa Takoil mepeMeHHON OOLIYHO MUIIYT HA HUKHEM
perucrpe: i, j, t, tmp, res, cnt u T.1u. Eciau ke uMms nepemeHHOH (a
PaBHO WM THUIA, TPOIEAYPHI WU (DYHKIMH, KOHCTAHTHI, METKH U TaK
Jlajiee) COCTOMT U3 OJHOIO UJIM HECKOJbKUX CA06, TO ITU CJIOBA 3allM-
CbIBAIOT CJUTHO, IIPU ITOM KAaXKJ0€ CJO0BO HAYUHAIOT € OO0sbLION OyK-
BbL: Counter, Summa, StrangeGlobalVariable, ListPtr, UserListItemn,
ExcellentFunction, KillThemAll, ProduceSomeCompleteMess n ToMmy
nos00Hoe.
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Bropouewm, He MeHee TIOMYIApEH TaKXKe W BaAPUAHT, TPU KOTOPOM 3a-
TJIaBHBIE OYKBBI UCIOJIB3YIOTCS TOJIBKO B UIEHTH(MDUKATOPAX, COCTOSIIINX
u3 AByX u 060JIee CJI0B, 8 KOPOTKHUE UAEHTH(DUKATOPDI, B TOM YHCJIE COCTO-
AIye U3 OJHOrO CJIOBA, NUIIYT Ha HUZXKHEM Derucrpe: i, cnt, counter,
dogs, no npu 3tom MainCounter, AngryDogs, GoParty n T.m.

2.9.2. BaoxkeHHbIE TOANIPOTrPAMMEI

ITackamb — OAWH M3 HEMHOTHUX S3BIKOB, B KOTOPBHIX BO3MOXKHBI TIOJI-
MIPOrpaMMBbI BHYTPHY MOAPOrpaMM. Be3iyMHOe NCTIO/Ih30BAHNE ITOM BO3-
MOKHOCTH TPUBOJUT K TOMY, YTO B KOJie¢ CTAHOBUTCH TPYJTHO <«HAUTHU
KOHIIBI»: TIOJIIPOTPAMMBbI BEPXHEIO yPOBHS HAYMHAIOT pa30yxarb, BOU-
pas B cebs BCE HOBbIE U HOBbBIE BJIO2KEHHBIE ITO/IIPOIPAMMbI, HTOIOM de-
TO BTIOJIHE MOXKET CTaTh PACCTOAHNE B HECKOJIHKO 3KPAHOB KOJA MEXKITY
3aroJI0BKOM TOAMPOTrpaMMbI U mocaenauM e€é end’om. PacnyxuyTs Takast
«MaTPENIKa» MOXKET He TOJBbKO B BBICOTY, HO U B IIUPUHY: YaCTO BO3HU-
Kaer cobJIa3H BHYTPHU BJIO2KEHHOM MPOIEAyPhI wiin (DYHKIUH TPELyCMOT-
PeThb emié O/Hy BJIO2KEHHYIO IIOIIPOrpaMMy, U Tak jasee. EcrecrBeHHo,
KaXKJIyI0 TakKyio «0ojiee BIOKEHHYIO» MOAITPOTPAMMY MPUXOTUTCS C/IBU-
raTh BCE JAJIbINE W JAJbIE BIIPABO, OCTABJSAA MEHBIE pe3epBa Ha BJIO-
2KEHHOCTh yIIPABJIAIONNX KOHCTPYKITHH.

B sureparype BcTpedaercs PEKOMEHIAIMS 606CE HE UCTOAD30BAMD
BA0MCEHHDLE NOONPO2PAMMDL, HO ITO BCE YKe CIUIIKOM KATErOPUIHBIN Ba-
puanT. Biioxkennbie momiporpaMMbl COCJIY?KAT BaM XOPOIILYIO CJryzK0y,
€CJIU BBI OyJeTe MPUIEp:KUBATHCS HECKOJIHKUX MPOCTHIX MPABUII:

1. ypOBEeHDb BJIOYKEHHOCTHU TIOAMPOTPAMM JTOJIZKEH OBITH TOJIHKO OIWH;
He cJe/iyeT BKJIAJIbIBATh HOBBIE MOANPOTrPAMMbI BHYTDPH y2Ke MMe-
IOIIUXCH BAOHCEHHBIT TTOAIPOIPAMM;

2. BJIOKEHHBIE ITOIIPOrPAMMBI JOJI2KHBI OBITH HEOOIBITAME: OOBITHO
WX TeJIO He TIPEBBINTAET TPEX-YETHIPEX CTPOK;

3. ofrmas qiuHA MOAIPOrPAMMBI BHEITHETO YPOBHS HE JIOJIXKHA TIpe-
BoImaTh 50-70 CTPOK, BKJIIOYas BCE BJIOKEHHBIE TOAIPOIPAMMBL.

Ecim y Bac BO3HUKIIO JKejlaHWE HAIMUCATH MOAIIPOrPAMMY, B KOTOPYIO
BJIOXKEHO OO0JIBIIIOE KOJUYIECTBO JIOKAJIBHBIX IMOAIIPOrPAMM, IIPUIEM HEKO-
TOpPBIE U3 HUX UMEIOT 3HAYNTEIhHBIN pa3dMep — CKOpee BCETO, 3TO 3HAYMNT,
9TO BaM CJIeIyeT PAacCCMOTPETH BBIJEJIEHNE BCETO ITOT0 KOJA B OTAEIbHbBIHN
MOJLYJIb.

2.9.3. Kak ynpaBuThCa C CEKIIUSMU OMUCAHUI

Crannapr Tlackamns Tpebyer )KECTKOrO MOPSAIKA CICJOBAHUS CEKITUI
OIMCAHUI, HO, K CYACTHIO, CYIIECTBYIOIINE DPEATU3ANUNA ITOMY TPedOo-
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BAHWIO HE CJIEIYIOT, TIO3BOJIAS PACIOJIaraTh CEKIINA OMUCAHUN B MTPOU3-
BOJIbHOM TIOPSIKE W CO3JaBATh OOJIbINIE OXHON CEKIIUU JIF0O0TO THIa —
B 9aCTHOCTH, HE 00A3aTE/HHO OIPAHHIUBATHLCI TOJBKO OTHOM CeKItmeit
OIMCAHUS TIePEMEHHBIX.

Bcé s1ro maér BO3MOXKHOCTH OTJIMYATH HACTOSIIIME TJ100aJIbHbBIE T1epe-
MEHHBIE OT TIePEeMEHHBIX, KOTOPbIe HY?KHBI B OCHOBHOI TporpaMMe, HO K
KOTODPBIM TIPH 3TOM He Hy KeH JOCTyT u3 noamnporpamm. Hanpumep, ecin
B TJTABHO# MpOrpaMMe IPUCYTCTBYET MUK U 71 HEro HyKHA MeTOYNC-
JIEHHAST NepemenHasn Uuk.ia, TO OMUCATh TAKYIO MEePEeMEHHYIO 33 HemMe-
HHEM JIy9IIero IPuaEeTCsa B CEKITUU OMUCAHUN MEePEMEHHDBIX, OTHOCATIEHCS
KO BCeil TporpaMme, OJHAKO COBEPINEHHO SICHO, YTO HUKAKOTO OTHOIIIE-
HUS K TJIODATHHBIM MEPEMEHHBIM OHA HE MMeeT. B ¢Bsa3u ¢ sTum Oyaer
JIydIlle, ec/ii BCE, YTO HY>KHO B IVIABHOM IIporpaMMe M TOJBKO B
Hell — mepeMeHHble, MeTKU, MHOT/Ia TUITbl, KOTOpbIe He UCII0JIb-
3yIOTCd HUTE, KpoMe IJIaBHOI IMporpaMMbI — CJIeIyeT OIMCaTh
HEIOCPEACTBEHHO IIepeJ] CJIOBOM begin, oGo3Ha4daroluM Hada-
JIO TOJIOBHOM IIpOrpaMmbl, T.€. MOCJie BCeX ONMCAHUM IOAImpo-
rpamm. Eciin BaM Hy>KHBI HACTOAIIHE TI00AJbHBIE TIEPEMEHHBIE — TO
€CTh TaKwWe, MOCTYI K KOTOPBIM OCYINECTBISIETCS u3 0ojee deM OIHOi
MIOAIIPOTPAMMBI, JTUOO M3 [VIABHON MPOrpaMMbl M MOAIPOrPAMMBI — TO
JIs UX OIHCAHUE CJIeAyeT CO3/1aTh €I OJHY CEKIHIO Var, Ha 3TOT pa3
neped OMUCAHUSIMU MOAMTPOTPAMM.

SamMerrM, UTO MEPEXOMd MEXKIy YaCTIMHU MPOTPAMMBI IO METKaM
HEBO3MOKEH, TaK YTO METKH, HCHOJIb3yeMble B MOoAMporpamMmMax,
JIOJI2KHBI B HUX K€ UM OMMCHIBATbCH, TOIJA KAK METKH, OMHUCHIBA-
eMble B «IJIODATBHOMWY CEKIUH OMUCAHUS METOK, JOJKHBI IIPETHA3HA-
qaTbCs st TJIaBHON mporpammbl. CiieIoBaTebHO, €cJid B TJIABHOM
mporpaMme UCHOJIb3YIOTCS METKHN, CEKI[Us UX OMUCAHUHN J0JIXK-
Ha HaXO/IUThCI HEIOCPEJACTBEHHO Mepe/ HavyaJIOM IJIaBHON Mmpo-
TpaMMBbI.

2.10. Ocobennocru a3pika Cnu

2.10.1. Coryamenuga 06 mMeHax

B ornuune or IMackains, s3pik Cu 9yBCTBUTENEH K PErUCTPY OYKB,
TaK 9TO HUKAKOI CBOOO/IBI B HAIMCAHUU KJIIOYEBBIX CJIOB 37eCh He OOHa-
pyzkuBaercd: Haupumep, 1f — 310 Ha3zBanue ouneparopa, rorita kak I1f,
iF u IF — 3TO OOBIKHOBEHHBIE UIEHTH(DUKATOPHI, IPUTOM PA3JIUIHBIE.

Kak un gna Ilackams, mns sa3pika Cum MOXKHO yKa3aThb OIpe-
JIeJIEHHBIE TPAJWINANA, CJIOKUBIIHECS BOKPYT WMEHOBAHUS OObEK-
TOB IPOTPAMMBI, W 3TH TPAJAUIUN OKA3BIBAIOTCSA COBEPIIEHHO WHBI-
vu. WnentuduKaropbl, COCTOAIMKME W3 HECKOJIbKHX CJIOB, Habupa-
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10T OOBIYHO TIOJHOCTHIO HA HUYKHEM DErucTpe, pas3fiesiss CJIOBa 3Ha-
KOM IONY€pKuBaHuA: counter, summa, strange_global_variable,
list_ptr, user_list_item, excellent_function, kill_them_all,
produce_some_complete_mess u Tomy nomobuoe. JIokaabHbIe IEpEeMeH-
HbIE OOBITHO 0D03HAYAIOT KOPOTKUMHU MMEHAMHU, TAKUMA KakK i, ch, tmp,
str u T.11.

Kax mn3BecTHO, Makporporieccop si3bika Cu 0TpabaThIBAET MOCTIE JIeK-
CHYECKOr0 aHaJIM3a, HO [0 AHAJIKM3a CHHTAKCHMYECKOro (M, eCTeCTBEHHO,
cemanruyeckoro). Kak ciencrsue, unenrudukaropbl MaKpocos (Makpo-
umeHa) B sa3bike Cu He HONUUHHAIOTCH 06/1aCTIM BUAMMOCTH, YTO JeJ1aer
ux onackolmu. [losTomy mporpammuctsi, paboratomue wa Cu, OOBITHO
CIEAYIOT TPAJUINH, IO KOTOPOH MIeHTH(DUKATOPHI MAKPOCOB HAaOHpa-
I0TCsl IIETMKOM Ha BepxHeM perucrpe (6onbimuvu 6ykBamu). Ecrecrsen-
HO, B UM€Ha MaKPOCOB MOT'YT BXOJUTH TaK:Ke CUMBOJI TIOTI€PKIUBAHNUS 1,
IpU HEOOXOIUMOCTH, TUQPHIL:

#define VERY_DANGEROUS_MACRO 756

U pnentndukaropsl, coderamomniue B cebe OyKBbI oboux pe-
rucTpoB, nipu pabore Ha a3bike Cu OOBIYHO HE HCIOJIb3YIOT-
csi. Eciu Bor yBumenu nporpammy Ha Cu, B KOTOPOW MMEIOTCS WIEHTH-
PHUKATOPBI «CMEITAHHOTO PErucTpas, Takne Kak MixedCase, isItGood,
CamelIsAnAnimal, exGF u nmpodee B TakKOM Jlyxe — CKOpee BCero, aBTop
TaKOI IporpamMmbl peako muiier Ha Cu, ABJsfsiCh MOKJIOHHUKOM KaKOro-
HUOYIL ApyToro si3bika. OTMETHM, YTO CKA3aHHOE BEPHO JIUIID JJIs IH-
croro Cu; Tpajnimn si3pika Cru++ COBEPINIEHHO WHBIE, U K HUM MbI eIé
BepHEMCH.

VlHOF,D,a MO>XHO BCTPETUTb, B TOM 4HUCNE B CUCTEMHbIX bubnnortekax n 3a-
rONOBO4YHbIX cbaﬁnax, APUMEHEHNE «KCMELWIAHHOro perncrtpa>» Anasa MMEHOBaHWA
CTPYKTYPHbIX TUMOB, @ B HEKOTOPbIX CAyHasix — u AJas Apyrux ueneii. Beino Obi
HEMNPABNNbHO YTBEPXKAATb, 4TO 3TO HEZOMYCTUMO, KOJIb CKOPO ACHOCTU nporpamMmm
TaKOW CTUNb He BpeaunT. TeM HE MEHEE, Mbl HE PEKOMEHAYEM UCNONb30BAaTb TaKNe
OTCTYNNEHNA OT TPAANLNOHHOIO NMEHOBAHNA.

HeckombKo 0COOHSIKOM CTOST HACHTH(PUKATOPDI, MMEHA KOTOPBIX Ha-
YUHAOTCH C NOAYEPKUBAHUSA. TPAJUIMOHHO CIUTAETCS, 9TO STH UMEHA
3ape3epeuposarv, 3G CUCMEMOT NPOZPAMMUPOSAHUA, TO €CTh, HAIIPUMED,
Pa3pabOTINKN CUCTEMHBIX 3ar0JIOBOYHBIX (DAMIOB MOTYT MCIOIB30BATH
TaKue UMEHA JIJIg CBOUX BHYTPEHHUX HYK]I, HE BHOCA UX B JOKyMeHTa-
nuio. B cBs3m ¢ 3TMM He cleyer moib30BaThCA UMEHAMY, HAIWHAIOIIH-
MHUCH C IO4EPKUBAHK, B CBOMX IIPOIDAMMAaXx: Takue uMeHa (Hanpumep,
_counter, _error_code, __LINES_NUM u T.1.) MOIyT BCIYIUTb B KOH-
GIUKT € 3ar0I0BOYHBIMY (DaAIaMU, TIOCTABISEMBIMU BMECTE C KOMIIVJIS-
topoMm. CiieiyeT yauThIBaTh, 9TO, JAXKE €CJIN OJHO KOHKPETHOE UM HU K
KaKnM KOH(IUKTAM HE IPUBEJIO, 3TO HE SIBJIA€TCS OCHOBAHUEM IS JATb-
HEHIIero ero UCIOIbL30BAHMS: OJHUM U3 OCHOBHBIX JOCTOUHCTB s3bika Cu
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SIBJISIETCST NEPEHOCUMOCTIIG NPOZPAMM, & UCIIOIH30BAHNE TTOTEHINATIHHO
«KOH(DIUKTHBIX» UMEH 9Ty IEPEHOCUMOCTD, €CTECTBEHHO, CHUYKAET, BEIH
€cJiu B Ballleil KOHKPETHO! Bepcuu OMOJIMOTEYHBIX 3ar0JIOBOYHUKOB CO-
OTBETCTBYIOIIEr0 MMEHHM HET, TO TO HE 3HAYWUT, YTO TAKOE K€ MM He
MOSTBATCST TPU pabOTe € JIPYTUM KOMIHUJISATOPOM, HA APYyToit miatdopme,
JIa ¥ TPOCTO B OIHOM W3 OyMynInX BEPCHUil BaIeil CHCTEMBI TTPOrPAMMU-
poBanus. lrak, He HaumHaliTe UMeHa Balnux UAeHTUMUKATOPOB
C CUMBOJIA TIOAYEPKUBAHNS, OCTABLTE TAKOE MMEHOBAHNE CUCTEMHBIM
3aroJIOBOYHBIM (paitaam.

OTIenbHOrO PACCMOTPEHMsT 3ACILY2KUBAIOT HUJIEHTU(PUKATOPBL 3J1e-
MEHTOB Tepedyucaumoro tuma (enum). Ha mepsblil B3rafn B HUX HET
POBHBIM CYETOM HHUYIErO OCOOEHHOrO, 3TO OOBIKHOBEHHBIE MICHTU(DUKA-
Topbl. OTMeTHM, 9TO U HG 8MOPOT 632440 OHU TOXKE SBISIOTCS OOBIY-
HBIME UJIeHTH(UKATOPAMH, TAK 9TO, €CJIU BbI HCIOJIb3yeTe enum’bl 10
HA3HAYEHWIO — i1 00O3HAYEHUsI OHOU CHUTyaluu U3 HPEIOIPe/eIEH-
HOTO MHOYKECTBA — TO WIEHTUMUKATOPBI MOKHO (U, TOKAIYM, HYIKHO)
MHUCATh, KAK OOBIYHO, HA, HUYKHEM PETUCTPE C UCITOTH30BAHUEM TIOTIEPKH-
Bauusi. EcTh, OHAKO, ONWMH CMOCOO MCIOIB30BAHUS enum’oB, BHOCAIIAN
B IIPOUCXOJIAIIEE ONPEIeIEHHbIE KOPPEKTUBBI: B KAKOW-TO MOMEHT IMPO-
PaMMUCTBI COODPA3UIIM, YTO HEPEYUCIUMbIl TUll (& TOUYHEee, BBOAUMbIE
UM UJEHTU(PUKATOPBI-3HAYEHUS ) MO2KHO MCIO/Ib30BATD B KAYECTBE 00bIY-
HBIX IEJIOYNCIEHHBIX KOHCTAHT. Hampumep, BMECTO MTPUBEIEHHOTO BBIIIIE
VERY_DANGERQUS_MACRO MOKHO OBbLIIO ObI BBECTH COBEPIIIEHHO HUYEM HE
OTIACHYT0 KOHCTAHTY:

enum { absolutely_safe_constant = 756 };

Komneuno, enum 37ech MCTOMB3yeTCS HE TIO HA3HAYEHWIO, HO JIJIS S3BI-
ka Cu Takas cuTyamnus BIIOJIHE TUMUYHA, MOYKHO TPUBECTH W IPYTUE
MpUMEepbI XaKOB OA00HOr0 pona. Tak win mHade, naeHTuGUKATOD, TO-
AUHSIONANACI 00JIaCTIM BUAUMOCTH, B JIIOOOM Cydae JIydilne, HerKeTn
TaKOM UAEHTH(PUKATOP, KOTOPBIit BeIET cebs KaK CJIOH B IMOCY/THOM JIaB-
ke (a uMeHHO TakoBbl Makpocbl B Cu), HO9TOMY METo/| BBEIEHUs KOH-
CTAHT KaK WACHTU(DUKATOPOB JJI NEPEUNCIUMBIX TUIOB MOJIYYUJT TIIH-
POKOe pacupocTpaHeHue. 31eCh BCE eIné Kak OyaTo ObI HET MOBOJA [JIst
OGECIIOKOMCTBA, HO OH MOSIBUTCS, KAK TOJBKO MBI CIETaeM CIAeIYIONHi —
BITOJTHE JIOTUYHBIN — IIAr: PEIINM [E€PEIeIaTh TAKUM CIIOCODOM BCE yIKe
AMEIONIIEeCs KOHCTAHTDI, KOTOPbIEe ObLIA paHee OObIBJIEHBI C IOMOIIBIO
#define m B COOTBETCTBHUU C BBIMEONMUCAHHBIMU COTJIAIIIEHUSAMN HAa3Ba-
HBI UMEHAMMU, COCTOSIINMY U3 3arJIaBHBIX OyKB. BO3MOXKHO, HExomopoie
W3 HUX MBI gaxke nepenMenyeM. Ho paHO wam mMO3HO MBI CTOJKHEMCS
CO caydaeMm, KOT/ia IepernMeHOBaHWe KOHCTAHTHI HEJOMYCTUMO: HATPU-
Mep, KOHCTAHTA SBJSETCHA YaCThbI0 mHTepdeiica MomyasapHoil oubimore-
KU, BKJIIOYEHA B JIOKYMEHTAIMIO U UCTOIb3YEeTCs B TTape JECATKOB (a TO U
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B Iape JIECATKOB ThICAY) mporpamm. Mtak, Mbl OOHAPYKUJIU KOHCTAHTY,
KOTOPYIO HeJIb3d IePEeNMEeHOBATh; YTO K€ Tellepb, TaK U OCTAaBUTH €€ B
Bujie Makpoca? Hailre Bcero, 4To XapakTepHO, UMEHHO TaK U MOCTYIATOT,
B COBpeMEHHBIX mporpammax Ha Cu KOHCTaHTbI, BBeIEHHbIE #define’om,
BCE eIé BCTpedaloTcs vgaire, Hexkemm enum’osbie. Ho, ecin ogymars, Ba-
JUTHBIX IPUYHH JIJId TAKOTO PEIIeHnd MONPOCTY HET: B CaMOM Jiesie, Hy
wem Tyoice CTAHET KO, €CJIM OYEPETHON MAKpPOC 3aMEHWTh Ha Oe30mac-
HYIO KOHCTAHTY C TeM Ke uMeHeM? Pe3yabTaroM CTaHOBUTCS MaCCOBOE
HCIIOJIb30BaHNE B KAYeCTBE UMEH KOHCTAHT MIEPEINCINMOro TUIIA UIEHTHU-
duraTopos, 60j1€e NPUBBIYHBIX B PO MAKPOUMEH, TO €CTh COCTOSIIIAX
73 3arJIABHBIX JIATUHCKUX OYKB:

enum { VERY_DANGEROUS_MACRQO = 756 };

3/ech HaIIa KOHCTaHTA yKe w He dangerous, u He Macro, HO €CIU
[I€PEUMEHOBATH €€ Mbl HE CMOLJIM, TO YTO XK€ TelepPb IIOHe/aTh !

K coxasennio, npu 3TOM HECKOJIBKO HAPYITAETCS €IMHOOOpa3ne MMEH
UIeHTH(OUKATOPOB: OJHU KOHCTAHTHI MMEHYIOTCS HA HUXKHEM DPErucTpe,
a apyrue Ha BepxHeM. [109TOMy B HEKOTOPBIX CTHIAX ODOPMIIEHNS KOIA,
ma Cu npucyrcrByer TpebOBaHWE MMEHOBATH C MCIOIL30BaHHEM OyKB
BEPXHEIO PErucrpa At06bie KOHCTAHTbI, B TOM YHCJIE M TaKhe, KOTOpPbIe
HUKOLJA He ObLIM MaKpOCAMHU:

enum { ABSOLUTELY_SAFE_CONSTANT = 756 };

Kaxk 310 9acTo ObIBaeT, OKOHIATEIHLHOIO OTBETA Ha BOIIPOC, TPABUIb-
HO 9TO WX HET, MbI JATh He cMoxkeM. Ec/in Bac mpuriacuin B CymecTBy-
IOLIUHA IIPOEKT, CeAyiTe UMEOIIMMCA COIJIAIEHUAM; €CJIU Bbl HAYUHAe-
Te MPOEKT C HYJIsA, MOAyMaliTe caMu, KaK BaM OyieT yao00Hee mMEeHOBATH
KOHCTAHTHI.

NcTopu4eckn TakoMy WMEHOBAHUIO KOHCTAHT NepeyncanMoro Tna nocnocob-
cteoBann KepHuran un Putyn. VI3 TekcTa ux KHArM 04eHb 3aMETHO, YTO MHOrue
HOBOBBEAEHUA, ﬂpOHI/IKLUI/Ie B A3blK N3 pacmmpeHmﬁ, CaMOBOJIbHO BBeAéHHbIX aB-
TOpPaMM PasinyHbIX KOMNUASITOPOB, UM He noHpaBuauce. Buanmo, 3to kacaercs
n nepedncanmMeix Tunos. MsnavansHo B Cu 6bin TONbKO OAMH cnocob BBEAEHUS
MMEHOBAHHbIX KOHCTAHT — aupekTusa #define, a camu KOHCTaHTbl MOrnn bBbiTh
TONBKO Makpocamu n bonee HUYEM; ECTECTBEHHO, UX MUCANIN HA BEPXHEM peru-
ctpe. CHM30MAs B NOCNEAHNX U3JAHNSX KHUTW JO OMUCAHUS MEPEYUCIMMOro Tuna,
KepHmraH n PI/IT‘-II/I TEM HE MEHEE I'IpOp,OJ’l)KI/IﬂI/I BC€ KOHCTAHTbI, BKJ1KO4Yas BBe,D,éH—
Hble enum’'OM, Ha3blBaTb MWMEHAMU BEPXHEro perucTpa. Hukakoii nornku B aTom
HET, KOHCTAHTbl Kak TaKOBbIE HE OTANHAOTCS OT APYrUX CYWHOCTER HN4YEM CTOsb
anHu,mnmaanblM, ‘-iTO6bI nX 3a4eM-TO BCerga BblAENATb U3 TEKCTA ﬂpOFpaMMbI
N AenaTb «3aMeTHbIMUY.
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2.10.2. Onucanndg M WHUAITAAJIN3ATOPHI

B a3bike Cum 49acTo BCTPEYAIOTCS ONMMUCAHWS TUIOB U IIEPEMEHHBIX,
UMerouye JOCTATOYHO CJIOKHYI0 CUHTAKCUYECKYIO0 CTPYKTYDY.

Hauném c xmaccmveckoit peKOMeHIAIWW: He NpeHebperaiite mc-
MOJIb30BaHNEM JUPEKTUBBI typedef aJisi OCOBEHHO CJIO>KHBIX
onucanmit! Tax, npoduiab cucremMHOro BbI30Ba signal ¢ HMCIIOIb30BA-
HUueM typedef BBIIIAIUT NOCTATOYHO IIPOCTO:

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

To ke camoe MOXKHO HamucaTh U 6e3 typedef, u BBIIIAIETH 3TO OyJeT
BOT TaK:

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

Ecnmu kro-HubOynbp CKarXeT BaM, 9TO 3TO OMUCAHWE-IE BIOJHE MOHATHO
JIFO0OMY BMEHSIEMOMY MPOTPAMMUCTY, HE BEPhTE: TAYKe CAMbBIE OIBITHBIE
MPOTPAMMUCTHI BBIHYKIEHBI pa30upams TaKWe ONMUCAHUS, XOTS HEKO-
rTopeie (He Becel) menaror 310 10BOJLHO ObicTpo. OTMETHM, YTO BBI3OB
signal mnpescrasiser coOOil ciydail OBOJBHO IIPOCTOI; B KadeCcTBE
yIpaXKHEeHUsT MOMPOoOyHTe HAMNCATH (DYHKIINIO, KOTOPAst TPUHUMAET HaG
6100 00HuM u3 napemempos GOYHKIUIO, UMEIONTYI0 TAKOH YKe MpOdUIb,
KakK y signal.

C ommcanuwem THUIA, MPEIMOJATAIONM HUCIOIB30BAHKE (DUTYDPHBIX
ckobOK (struct, union, enum) BCE JOBOJIBHO [IPOCTO: €JAMHCTBEHHAS CTe-
LeHnb cB00O/IbL — 10JIOKEeHUe OTKPbIBatoleil GpurypHoil ckobku (eé, kax
BOJUTCS, MOXXKHO OCTABUThH HA OIHOW CTPOKE C MMEHEM CTPYKTYDBI, &
MOXKHO CHECTH Ha CJIEAYIOIIyI0 CTPOKY). Yero TOYHO He cjeiyer je-
JIATb — 3TO CABUTATH (DUTYPHBIE CKOOKM OTHOCHTEIHHO HAYAIA OMUCAHUS
THUIIA, TO €CTh BOT TAK MMHACATH MOXKHO:

struct item

{

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

item *next;

};
a BOT TaK y)Ke HE CTOHUuT:

struct item
{
const char *str;
item *next;
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Curyarus 371ech TIOJO00HA CHTYaIlMu C HAYAJIOM W KOHIIOM Tejaa (DyHK-
LMK BCE TEJIO LEJUKOM He CABUIAIOT JAXKe IPU KCIOJIb30BAHUU CTHJIM,
IPEAIIONAraioIero CIBAT COCTABHOTO OIEPATOPa OTHOCUTEIBHO 3ar0I0B-
Ka, CJIO?KHOT'O OIepaTopa.

()TMeTHLL Y9TO HE CTOUT TaKXKE U «BbITATUBATHY» OIIUCAHUE CprKTy—
PBI B OJIHY CTPOKY:

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

A BOT omucaHUe EPEIUCTUMOTO TUIIA «BBITSIHYTb» MOXKHO, B CMOTPETh-
s 3TO Oy/IeT BIIOJIHE JIOTHYIHO, HO TOJIBKO B CJIy4ae, eCJIU OHO YMeIaeTCst
B OJIHY CTPOKY U HE COIEPKUT ABHO 33/IaHHbLIX 3HAYEHUN KOHCTAHT:

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

Ecan B ogHy cTpoKy ommcanue He TOMECTHUJIOCH, WA €CJIM UMEeeTCs IO~
TPeOHOCTL B ABHOM 3aJaHHH MeTOIHCIeHHLX 3Haxdennii'®, To ayume Gy-
JIET KaXK/IyI0 KOHCTAHTY OIHUCHIBATH HA OTAEIbHONW crpoke. O6parure
BHUMaHUe, YTO JJjid Jiydllell YuTaeMOCTU 3HAKU PABEHCTBA PEKOMEHJly-
€TCsl PACIOJIOKUTD B OIHY KOJOHKY (UCHOIBb3yHTEe TIPOOEIBI, €CIH TMOJIb-
3yeTech UMU /I CTPYKTYPHBIX OTCTYTIOB; €CJIM B KQ9eCTBE OTCTYIIa Y BaC
TalyJIs1us, UCHOJIb3yHTe eé JKe JJisi BIpDABHUBAHUS 3HAKOB DABEHCTBA):

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
}; };

Kak 00braHO, mOMOKEHHEe OTKPBIBAIONIEHl (PUTYPHOH CKOOKH OIpemes-
ercd u3bpanubiM crusieM. Ecim Bbl cHOCuTE €€ B OLUCAHUAX CTPYKTYD,
cesaiiTe TO yKe CaMOe W MPU OMUCAHWK enum’OB:

enum state enum state

{ {

st_home, st_home =0,

Anajioruyso 06CTOAT Aes1a ¢ JJIMHHBIMYE HMHAUAIN3aTOpaMy (HanpuMep,
[pU ONUCAHUY WHUIMATU3UPOBAHHBIX MAccuBoB). Eciiu unuimaiusarop
ITOJTHOCTHIO YMEIAETCs B OIHY CTPOKY, JIydIlle €ro TaK U 3alMCaTh:

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

Ecsin mannuanuzarop B OfHy CTPOKY HE IIOMECTUJICH, WU €CJIU K 3Ha-
YeHUSIM TPEOYIOTCS KOMMEHTAPWUN, WJIM 10 KAKUM-JIHO0 APYTUM TPUIH-
HaM, MOYKHO 3aITUCAaTh KaXKJIbIH 3JI€EMEHT MHUINAIN3ATOPA HA OT/IeTbHOM
CTPOKe:

10K pone ciryuast OMHCAHNS AHOHEMHOTO IICEBIOTHIIA C IEIbI0 BBEIEHNS 00RO KOH-
CTAHTBI; ITOT CIAy4Yail pPACCMOTPEH B IIPeJBbIIyIIEM maparpade.
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const unsigned

11,
17,
37,
67,
131,
257,
521,
1031
2053
};

>

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

long hash_sizes[] = {
8 x/

16 */

32 x/

64 */

128 */

256 */

512 */

1024 */

2048 */

V V V V V V V V.V

Bosiee Toro, mer muvero crpamuoro B pa3bueHur WHUIUAIA3ATODPA HA
HECKOJILKO CTPOK M3 cOOOparkeHmit 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

};

[Tonoxenne oTKpbIBaomieil (pUrypHONH CKOOKH B ITHUX CAyUasIX TaKXKe
3aBHCUT OT U3OPAHHOTO CTUJISI, IPUIEM, KAK HU CTPAHHO, JaCTO €€ C/IBH-
raroT, TO eCThb CJIeIyIOMUil BADUAHT He TOJIbKO JIOIYCTUM, HO U JOBOJILHO

[IOILyJIADEeH:

const unsigned long hash_sizes[] =

{

};

11,
17,
37,
67,
131,
257,
521
1031
2053

s

/*x > 8 %/
/* > 16 */
/* > 32 x/
/% > 64 %/
/* > 128 %/
/*x > 256 %/
/* > 512 %/
/% > 1024 */
/* > 2048 */

IIpn wHUIMATN3AWY TBYMEPHOTO MACCHBA OOBITHO KaXKIBIH JIEMEHT
(TO ecTb OMHOMEPHBIH MACCUB) CTAPAIOTCS 3AMUCATH B OIHY CTPOKY, Ha-

IpUMeD:

const int change_level_table[5][5] = {

e N M)
=W o

4,
4,
3

>

2’
3’
4

>

1, 13,
1, 113,
3,11,
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Ecsnnu xe B ofHy CTPOYKY KOJa KaxK/1as CTPOKA Ballleil MaTPHUIIbI HE MMO-
meriaercs (ciaydail cam 1o cebe JOBOJIbHO PeIKHI), IPUAETCH UX PABHO-
MEPHO Pa30UTb HA HECKOJBKO CTPOYEK.

2.10.3. OmepaTop mOCTyCJIOBUSA

B saspike Cu kj1r09eBoe CI0BO while HMCHOB3yeTCss B ABYX POJISX:
B 3arojIOBKe IAKJIa C IPeayCJIOBHEM W B 3INAJIOTe IHUKJA C IOCTYCIIO-
BueM (do-while). B oboux ciyuasix cpasy mocie cioBa while ciemyer
YCJIOBHOE BBIPazKeHME B KPYIJIBIX CKOOKAX; KOHEYIHO, B ciydae do-while
CJIEJIOM 3a 9TUM BBIPAKEHHEM HJIET TOYKa C 3alATOll, HO JJjsd CIydasd
[IMKJIA C TIYCTHIM TEJIOM TaKasl YKe TOUKA C 3AMATON MOXKET ObITH U B CJIy-
qae o0braHoro while. Mtak, risiasa Ha KoHerl IukJa do-while, MOXKHO (I/I
OYEHb JIErKO) MepernyTarb ero ¢ MUKJAOM while, UMEIONUM IIyCTOE TEJIO.

Perierne 310t mpobsieMbl TOBOIBHO OYEBU/IHO JJIs CTUJIS PACCTAHOB-
K# PUTYPHBIX CKOOOK, IIPA KOTOPOM OTKPBIBAIOIIAS CKOOKA HE CHOCHTCS
Ha CJeAYIONIyio cTpoky. [Ipexk e Bcero oTMeTnM, 9TO MCHOJTb30BaHUE
dburypubsix ckobok B 1ukJje do-while cTporo obsizaTesibHO BHE
BCHAKOU 3aBUCUMOCTHM OT KOJIMYECTBA OMEPATOPOB B 3TOM TeJle.
Hexkoropbie mporpaMMucThl 1ake TpebbIBAIOT B YBEPEHHOCTH, UTO ITO
rpeboBanue s3bika Cu; Ha caMoM Jieie 310 He Tak, Tesiom do-while Mo-
2keT ObITh JII0DOI OLEepaTop, He TOJIHLKO COCTABHOI; HO 3Ta BO3MOXKHOCTH
Cu Hukorma He ucnoab3yercs. [Ipobiema co cmbicioM while Teneps pe-
11aeTcd TeM, YTO CJ0BO while MOMPOCTY OCTAETCA HA TOH Ke CTPOKe, YTO
¥ TIPE/IIIIECTBYIONIAS eMy 3aKPBIBAIOINIAsS CKOOKA, TPUMEPHO TaK, KAK MbI
JJId 3TOrO Ke CTHUJIA IIOCTYIaIu CO CJI0BOM else:

do {

get_event (&event) ;

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

Taxkoe ke pereHre Mbl MOYKEM MPUMEHUTH W JJIs CTUJIs, TPH KOTOPOM
OTKpbIBaloIast burypHasi CKOOKa CHOCHTCS Ha CJIEIYIOIIYI0 CTPOKY, HO
HE C/IBUTAETCH:

do
{

get_event (&event) ;

res = handle_event (&event) ;
} while (res !'= EV_QUIT_NOW);
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Koneuno, Takoe perienuwe He CIUNTKOM W3SIIHO, TTOCKOJIBbKY BBIHY KA~
€T HaC BBOAWTH HUCKJIOYEHWE W3 OOIIEro MmpaBujia, OJHAKO TaK BCE Ke
JIydiie, 9eM IIyTaTh KOHEI[ UK/ C HAYaJI0M HOBOro Imukiaa. Ho Bor
9TO JeJaTh IPU UCIOJIb30BAHUU CTHUJIsI, IJe CKOOKH He TOJHKO CHOCATCH,
HO M CABUIalOTCsA, OKasbiBaercsa HenouaTno. Puaapa Cromnman B GNU
Coding Style Guide npemraraer odopmadars do-while Tax:

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

}
while (res != EV_QUIT_NOW);

IIpu Bcém yBakennu k CTOJIMaHy 3Ta uIed KpaiiHe HeymadHa. Eciau
[WKJI 3aHUMAET XOTs ObI JECATOK CTPOK, MpW B3IVIsJe Ha CJIOBO while
MBI COBEPITIEHHO OJHO3HAYHO HE 3aMETUM COOTBETCTBYyIOIee emy do, de-
My CHOCOOCTBYET B HEMAJIOH CTEHEHH TO 0OCTOATEIHLCTBO, 9TO IUKJIBL C
MTPEIyCIOBUEM BCTPEYAIOTCS TOPA3I0 YAIE, HEIKEIU IIUKJIBI C TIOCTYCJIO-
BueM. Ilocie aToro mMbr mpuMeMm while 3a 3aroJIOBOK IUKJIA, JAJbIIE,
BO3MOXKHO, HE 3aMETHUM TOYKY C 3aMATON, a8 BO3MOXKHO, HA000POT, 3aMe-
THM, PEINM, YTO ITO OMMUOKA, «CHOTKHEMCs», ITOCJIEe 9ero, MPOCMATPH-
Bas parment yxke 60jiee BHUMATEIbHBIM B3IVISAIOM, HANIEM, HAKOHEII,
npokagroe do, NPU ITOM HOTPATUB HE MEHbIIEe CEKyHJbl HA Pa3MbIIII-
JIEHUsT B HEMPABUJIBHOM HAIMPABJIECHUU U €IIE ABE-TPU CEKYHIBI, UTOOBI
BEPHYTHCSA K TEM MBICIAM, U3 KOTOPHIX HAC BBIOWJI MPECIOBYTHIH while.
MoxKHO onpeseiéHHO CKA3aTh, ITO TakKue while bl OOXOIATCS TUTATEIO
MPOrPaMMBbI CJIUIIKOM 10poro. Ilosromy, ckosib ObI TPOTUBHO CHe HU BbI-
[JIS/eJI0, Mbl BO3bMEM Ha Ce0si CMeJIOCTh PEKOMEHOBATH YTO-TO BPOJIE
CJIETYIOIIETO:

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

OrmeTuM, 9TO OIHON ITOM CIOKHOCTHA MOYKET ObITh BIIOJIHE JOCTATOYHO,
9TOOBI OTKA3ATHCSA OT TAKOTO CTHUJIS PACCTAHOBKH OMEPATOPHBIX CKOOOK,
o KpaitHeit mepe, s sa3bika Cu; s [lackans aTor aprymenT He Jeii-
CTBYET, TaM TAKOH IIPOOJIEMbI HET.

2.10.4. O moxynsax u ciaoBe static

A3bik Cu MOXKHO HA3BATH MOIYJIBHBIM TOJIBKO C OOJIBIION HATAXKKOI;
pazmemuTh nporpammy Ha Cu HA OTJENbHBIE €IUHUIBI TPAHCIAINN, KO-
HEYHO, MOXKHO, HO B CaMOM #3bIK€ CPeJICTBA IIOJIJIEP?KKU MOJLYJIbHOCTH
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MPAKTUYIECKU OTCYTCTBYIOT. [[puMeHsgemMast TEXHUKA, 3ar0JJOBOYHBIX (aii-
JIOB C 3AIUTOM OT MOBTOPHOTO BKJIIOYEHUSI HE SBJISETCS YaCTHIO S3BIKA
Cu, 3170 CKOpee OIMH U3 yJAYHbIX XaKoB. Pazienenue mo MOIyIsM eIré
HE 03HAYAET JIOKAJTU3AINYA UMEH; 110 yMOJYAHUIO BCE HEJIOKAIbHBIE UMe-
Ha B MOAYJIAX AOCTYIIHbI U3 APYTUX MO,H,y.HeI‘/’IZ JlazKe eCJIn He BKJIIOYUTD,
HaPUMED, HEKYIO MI00AIbHYIO MEPEMEHHYIO B 3aT0JIOBOYHNK,, HA, YPOBHE
PEeIaKTOpa, CBsi3eil OHA BCE PABHO OyIeT BUIHA, U IIE-TO B APYTOM MECTE
BIIOJTHE MOXKET OKa3aTbCs naupekTuBa extern. C GyHKIMAMU CUTyaIWsT
emié xyzKe: BUJA BbI30B (DYHKIINU C HE3HAKOMBIM UMEHEM, KOMITUISATOD
BBLJIAST JIUIIb IPE/LYIPEKICHIE, TPOIAOIKASL KOMITUIISIMIO. DTO O3HAYA~
€T, 9TO, HE BBIHECS 3ar0JI0BOK (hYHKIIMK B 3aTOJIOBOYHBIN (haila, MbI HA
CaMOM Jiejie HU9ero He JOOUJINCH.

Kaxk 0OBIYHO, eciu CyIeCTBYeT TPYAHOCTh, TO HAXOIUTCSI U CIOCOD
eé ycrpanenus. [IporpaMMucTbI OOBITHO CIEIYIOT OMPEIETEHHON TPau-
[W¥ B OTHOIIEHUH UIEHTH(UKATOPOB, ONMMMCAHHBIX B TJI00AJIBHOM 00/1aCTH
BuguMOCTH (DYHKIHMIA 1 TI06ATBHBIX TEPEMEHHBIX )

e [Jd KaXkJO0ro MOIYJisi, KpPOMe MOIYJidd, COAepXKAIlero
dbyHkmo main, ciieayer mpeaycMOTPeTh OJHOUMEHHBI
3aroJIoBO4YHBIN daiis, npudém stor ¢aiisl B 06a3aTe;IbHOM
mops/Ke MOAKJII0OUaeTcsd K MOIYJIIO;

e JIIg KaxKJou (PYHKINH, a PaBHO A9 KaXJI0l HeJIOKAJIb-
HOIi TIepeMeHHOli, eCTh JINIIb JIB€ BO3MOXKHOCTHU: JIUOO €€
3aroJIOBOK ([JiS NMePEMEeHHBIX — OOBIIBJIIEHHE CO CJIOBOM
extern) HoJ>KeH GbITH BIHECEH B 3aroJI0BOYHbIM (aiii, iu-
60 omnmcaHue TaKoOW IepeMeHHON wmin (PYHKIUN JOJKHO
Ha4YMHaATLCS CO CJIOBa static.

EfuHCTBEHHBIM HCKJIIOYEHHEM W3 ITOr0 MPABUJIA ABJSETCH (DYHKIIHS
main; 3arosoBOYHOTO (paitia JAasd €€ MO/ OOBITHO HET, & OObABIIATH
eé kak static mesib3sa. Bupoduem, 3a49acTyio HpOrpaMMUCTBI [IPEIIIOYH-
TAIOT 9TO WUCKJIOUEHHE ODONTH, BKIIIOUWB B HAYAJIO TOJOBHOTO MOIYJIST
TpOTOTHUT (DYHKIWY main u yKe MOTOM OMKCAB €€ caMy. DTO MO3BOJISIET,
HaIlpUMep, IPHU UCHOIb30BAHUU KOMIMIATOPA gCC NPUMEHUTH KJIIOUYUK
-Wstrict-prototypes, 3acTaBadONIAi KOMINIATOD BBLIABATH IIPEy-
npek/ieHne o Kaxk a0l hyHKnm, KOTopas He 00bsABJIeHa KakK static, HO
[IpY 3TOM He UMeeT IIPOTOTHUIIA.

2.10.5. Xapakrepubie OmundKu B opopMIeHNN
dbyukiun

JoCcTaToYHO 9aCTO MOYKHO BUIETH MPOTPAMMBI, B KOTOPBIX OTTMCAHUS
JIOKQJIbHBIX TIEPEMEHHBIX B (DYHKIIUAX, & TaKKe 3aKJIIOUUTETbHBIN Ore-
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paTop return nMo4eMy-TO He CABUHYTHI HA pa3Mep OTCTYIIa, & HAITNCAHBI
C KpaliHell JieBOW NO3UINA KPaHA, IPUMEPHO 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 (1 = 0; i < 10; i++) {
printf ("%s\n", goodbye);
}
return O;

}

Takoit cTunb, pasymeercs, HemomycTuM. lIpexkae Bcero, omeparop
return — 370 OOBIYHBIH OLEPATOD, BCTPEYATHCS OH MOYKET HE TOJbKO
B caMOM KOHIEe (DYHKIMM, HO U B €€ cepeanHe, Oyaydu MpPU STOM BJIO-
JKEHHBIM B IWKJIbI U BETBJIEHWS; HET COBEPIIEHHO HUKAKAX OCHOBAHUMN
CYUTATH, YTO CJIyYail BO3BpATA 3HAYEHUS B MOCJTETHEH CTPOYKe (DYHK-
[IUU 9eM-TO MPUHIUIHATHHBIM OTJIMIAeTCs OT JPYTUX CUTYAIuil, KOraa
return BCTPEYAETCSH B KOJIE.

Yro KacaeTcs MepeMeHHBIX, TO, KOHEYHO, UX OIMUCAHUS ONepamop-
Mu He apagioTca'l, Ho mpm TakoM crmiae GOpMATHPOBAHUSA (DUTYpHAL
CKOOKa, OTKPBIBAIONIAS (DYHKIINIO, HAYHHAET CJIMBATHCS C OKPYKAIOIIUM
KOJIOM; COBEPIIIEHHO HEsICHO, KAKOTO MPEUMYIIECTBA XOTAT TOOUThCS CTO-
POHHUKHU TAKOTO CTPAHHOIO (POPMATUPOBAHMS.

2.11. Ocobeunoctu Cu-+-+

2.11.1. Corlamenug 006 nMmeHax

TTepsonadananio B Cu++ meiicTBOBAIN Te ¥Ke COTTIAIIeHs 00 MMEHAX,
KOTOPBIE TTPUBBIYHBI TPOrPAMMUCTAM Ha 9ucTOM CH: MAKPOCHI MMEHOBA~
JIich OosbiuMu OyKBaMmu, BCE OCTaIbHOE — MasieHbKuMu. Cliebl 3TOro
BpeMEeHH BCE eIé COXPAHUINCH B MMEHOBAHWHM THIIOB M MPOYUX CYII-
HOCTEH CTAaHIAPTHON OMOJIMOTEKH: BCE CTAHAAPTHBIE KJIACCHI, MTAOTOHBI
M T.1. IOMMEHOBaHbI C MCIOJb30BaHueM OyKB HuxkHero perucrpa. Co
BpPEMeHeM, OTHAKO, TPAIUIINN HECKOJIBKO N3MEHUINCE. Te CyIHOCTH, KO-
Topbie He 3arparuBaioT orymanii Cu++ ot guctoro Cu — OOBIYHBIE TIe-
peMeHHbIe, (PYHKIINH, KOTOPBIE HE SBISIOTCS UJIEHAMH KJIACCOB U T. IT. —

HPpeur ugér o wucrom Cu; B a3pke Cut+-4 ONHMCAHEE HepeMEHHOH SBISETCS Ome-
paTopoM.
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O-TIPEXKHEMY HA3bIBAIOT, KaK u B yuctoMm Cu, maeHTuduKaropamu, co-
CTOATIUMU U3 MAJEHbKUX OYKB ¥ MOTIEPKUBAHUN, B HEKOTOPBIX CJIyYIasiX
106aBIAi0T PHI, HY & MAKPOCHI — POBHO TI0 TE€M K€ MPUYUHAM, 4TO
u B Cu — UMEHYIOT TOJHOCTHIO DOIBITME OyKBAMU, YTO0bI UX OBLIO XO-
poio BuiHo. Hajo ckasarb, yro makpocskl B Cu+-+ CUJIbHO HE B 1I0YETE;
€TMHCTBEHHOE WX WCIOJIB30BAHNE, OT KOTOPOrO HEBO3MOXKHO OTOMTH —
9TO 3AIMNATA OT MOBTOPHOTO BKJIIOYEHHUs 3ar0JIOBOYHBIX (PAMIOB, I BOOO-
Ile YCJIOBHAsI KOMIIJISANNS B IMAPOKOM CMBICJIE, BO BCEX K€ OCTAJIbHBIX
cilydasx MOXKHO (M Hy2KHO!) MCIOJIb30BATD 111a0JIOHBI, KOHCTAHTHI, inline-
dyHKIMK U IpOYNEe BO3MOKHOCTHU, HE 3aBA3AHHBIE HA MAKPOIIPOIECCOP.
Jazke 1151 0603HAYMEHWST HYJIEBOTO YKA3aTeJsT PEKOMEHIYeTCsT NCTOIbh30-
BaTh apudmerndeckuii 0, a He makpoc NULL, kak B guctom Cu.

Yro ke Kacaercs WMEH, CBA3AHHBIX € HOBOBBemeHusmu Cu++ —
KjaccaMu U ux merogamu ((QyHKIMIMU-YIEHAME), TO [l HUX Yalle
BCEr0 HUCIOJIb3YIOT «CMEMIAHHBIA PErucTpP», TO €CTh B MMEHH CO4Yera-
FOTCSI T€M WJIM WHBIM CIIOCOOOM OYKBBI BEPXHErO M HUYKHETO PETUCTPA.
Tax, B u3Bectnoit kunre I'pagn Byva B mMeHax KJ1acCoB KaKJI0€ CJIOBO
HAYMHAETCSA C DOJIBINOM OYKBBI, & JAJBINE UIYyT MAJEHbKHE, HATPUMED
MyGoodClass, StrangeThing, Complex u T.I., TOrJa KaK JJad HMEHO-
Banus MeroioB ((yHKuui-4IeHOB) UCHOJIb3yeTCs YyTh BoJiee CJIOXKHAL
HOTALMSA: UMs METO/A JOJKHO COCTOATbL HE MEHEE 4eM U3 JBYX CJIOB,
IpuYéM TIEpBOE CJIOBO MHIIYT TMOJHOCTHIO MAJIEHbKUMU OYKBAMU, a BCE
OCTAJIbHBIE — KaXK/10e C OOJIbINOi OyKBBI, TPUMEPHO Tak: closeFile,
isReady, doSomethingUseful, gameScore, getXCoord, setColor... Ilo-
Jig KJACCOB U CTPYKTYD (U/I€HbI-JAHHBIE) HO-UPEKHEMY Ha3bIBAIOT Ma-
JleHbKuMH OyKBaMU C UCIIOJb30BAHUEM IIOAYEPKUBAHUS JIJIA PA3IEIICHUS
CJIOB, TOTJa KaK B MMEHAX KJIACCOB W METOJOB TOTIEPKUBAHNE HE WIC-
TTOJIb3yeTCst BOODIIIE.

EcrecTtBenno, Takoii cTuiIb — HE €IWHCTBEHHBI BO3MOXKHBIN, K TO-
My 2K€ MOYKHO C XOJIy HAa3BATh OINPE/eIEHHbIE HEJOCTATKU, CBA3aHHBIE C
HUAM: KOHCTPYKTOPBI U JIECTPYKTOPBI KJIACCA TOXKE SBJIAIOTCH METOIAMU,
HO HA3bIBATHCS OHM OOSI3aHBI TAaK Ke, KaK W KJacc, B pe3ysabrare Imo-
JIy9aeTcs, 9TO He BCe MEeTObl Ha3bIBAIOTCS eannoobpasmno. Kpome Toro,
HE Bcerjia yJA00HO HHUKHEee OrpaHUYeHre Ha KOJIMYECTBO CJIOB B MMEHU:
YaCTO BO3HHWKAET JKEJIAHWE HA3BATH METOJ 00HUM CA0BOM, HO CIEaTh
9TOrO HeJIb3s, IIOCKOJIbKY XOTs Obl O/IHA 3arjiaBHas OyKBa B MMEHH [TOJI2K-
Ha IpucyrcrBoBarh. I103TOMY 4aCTO MOXKHO BCTPETHTH IPOIPAMMBI HA
Cu-++, rme coryammenue «KaxJa0e CJIOBO € OOJIBINOH OYKBBI» UCIOJIb3Y-
eTcd KaK I KJIaCCOB, TaK M JJIT METOJIOB.

2.11.2. Knacc nau cTtpyktypa?

Kax uzBectHo, popmanbHOo Kaacchl B CU++ OTIHYIAIOTCS TOJBKO MO-
JEJIbI0 3aIlUThl 10 YMOJYaHUIO: CTPYKTYPbl UCXOJIHO OTKDBITHI, TOIJA

97



KaK KJIACChI MCXOIHO 3aKPBITHI. B OCTAIBHOM KJTACCHI U CTPYKTYPHI a0-
COJIIOTHO PABHOIPABHBL: ¥ T€, U IPYIME MOI'YT UMETh (DYHKIUK-UIEHbI (B
TOM YHCJI€ U BUPTYAJbHbBIE), & MOI'YT UX HE UMEThb, U T€, ¥ IPYIUe MOTYT
y4acTBOBaTb B HAC/IeJOBAaHUU KAK B Ka4deCTBE IIPEJIKOB, TaK U B Kade-
CTBE ITOTOMKOB, M MX JIa>Ke€ MOYXKHO HACJIe/0BATh JIPYT' OT JIpyra — KJiacc
OT CTPYKTYPBI U CTPYKTYPY OT Kjacca. TeM He MeHee, MPOTPAMMUCTHI
OOBIYHO CJIEAYIOT ONPEIETEHHON TPAIUIIAN: [IJIsT CO3AHNSA «OOBEKTOB» B
CMBICTIEe O0bEKTHO-OPUEHTHPOBAHHOIO TPOTPAMMHUPOBAHNS, & TAKHKE abd-
CTPAKTHBIX THIOB JAHHBIX, OTHOCAIIAXCA K OJIHOMMEHHOU MapajurMme,
HUCIOJIB3YIOTCA KJaCChl, TOIJIA KAaK Jijid CO3/1aHusd OTKPBITBIX CTPYKTYD
JAHHBIX, HAXOIAAIINXCS TIOJT YITPABJIEHUEM YEeTr0-TO 10 OTHOIIEHNIO K HUM
BHEITHETO, WCTOJIB3YIOT CTPYKTYphl. Hampumep, mpu mocTpoennn crmc-
Ka WK JIepeBa CJeJdyeT UCIOJJIb30BaTh CTPYKTYDPBI B KadecTBe 3JIeMeH-
TOB/y3JI0B, & BECh CIMCOK WJIU JIEPEBO KaK €JMHOE LEJI0e MOXKHO «0bep-
HYTb» B OObEKT, ONUCAHHBIA C IIOMOIIBIO KJIACCA; BIIPOYEM, COBEPIIEHHO
He (DaKT, YTO ITO HEIATh HYHCHO, KOHTEHHEpHBIE KJIACCHI — sIBJIGHUE
COMHUTEIbHOE.

Cka3aHHOE HE 03HAYAET, YTO B CTPYKTYPAX HEJIb3s ONMHUCHIBATH METO-
JIbl; HAIIPOTHB, IPU PAOOTE C IUHAMUIECKUMY TAHHBIMA MOXKET OKA3aTh-
Cst O9eHb yJI00HO CHAOIUTD CTPYKTYPY KOHCTPYKTOPOM H JAECTPYKTOPOM,
a B HEKOTODDbIX C/lydasdx — U JAPYIUMU METOIAMU.

OrmeruM, 9TO [IjIsi MMEHOBAHUS CTPYKTYD YaIlle BCETO MPUMEHSIOT
uneaTudUKaTOpPhl, TpaAUIMonHbIe s yncroro Cu (Bce coBa MajeHb-
KuMu OyKBaMH, Yepe3 NOAYEPKUBAHMUS ).

2.11.3. ®opmaTupoBaHUE 3ar0JI0BKOB KJIACCOB

IToka peub uaéT 0 cTpyKTypax B cMbicie s3bika Cu, ux odpopmiieHue
OKa3bIBAETCH JIOBOJIHHO IIPOCTO K HUYIEM HE OTJINIAETCS OT 00CY K IaBIIIe-
rocs Boime g gucroro Cu (cm. §2.10.2). Ho BoT Korma Jeio J0X0oauT
JI0 KJIACCOB WJIM JO CTPYKTYP, UMEIOIINX 3aKPBITYIO0 YaCTh, €CJIN Y BaC
TaKue MPEeIyCMOTPEHBI, MbI CTAJKABAEMCH C JOMOJTHUTETBHON CJIOXKHO-
CTHIO U3-3a AUPeKTuB public:, private: u protected:. Bapmanrtos c
HUMHI POBHO JiBa: JUOO CABUIATH WX HA JIOMOJHUTETbHBIH pa3Mep OT-
cryma, ubo He caurarh. Boobie rosopsi, oba ciemyoomux (parmenta
BIIOJIHE KOPPEKTHBI U JOIMYCTUMBI:

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

Tem e menee, mepBbIii BAPUAHT OOBIYHO BCTPEYAETCS TOJBKO B IPO-
rpaMMax Ha4YMHAIIMX, & IPOrPAMMUCTDI O0JIee ONbITHBIE HCIIOIL3YIOT
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BTOPO# BapWaHT, HE MPENOJIAraloNInii TOMOJHUTETLHOTO ¢aBuTa. B Ka-
9ecTBe OJHON W3 MpobJIeM MEPBOrO BapWAHTA MOXKHO HA3BATH TO, UTO
OIlUCaHMdA, UAylue B Ha4dasle 3arojIOBKa KJjacca, T.e. cpa3dy Iocje OT-
KpBIBAOIIEH (pUrypHoit CKOOKM, OKA3bIBAIOTCS CIBUHYTHI HA 064 pa3me-
pa orcryna. Haunnarompe nHOT I8 MbITaloTCst O0POTHCST ¢ TUM TPUMEPHO
TaK:

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

};

HO BOT 3TO yZKe COBCEM HUKYa HE TOAUTCS, TTOTOMY YTO OMUCAHUS UJIe-
HOB KJIACCA, KOTOPBIE UMEIT, OYEBHIHO, 00UHAK08bL(] PAHT BIOKEHHOCTH
(Belb OHM BJIOXKEHBI B KJIACC, 1 6OJIeE HU BO YTO), OKA3BIBAIOTCS CABUHY-
Tbl HA Pa3Hbil PA3Mep CIBUIA.

2.11.4. ®opmaTupoBaHuE 3aroJJOBKa KOHCTPYKTOPa

3aroJIoBOK KOHCTPYKTOPA OTJINYAETCS OT 3ar0JIOBKA OOBIYHOM (hyHK-
WU HAJUYUEM CIMCKAa WHUINAJIN3ATOPOB; €CJIN CIUCKA WHUIINAJIN3ATO-
POB HET, TO HUKAKAX OCODEHHOCTEH KOHCTPYKTOP ITO CPABHEHUIO C JIPY-
ruvu pyHKIusMu He nMeer. Ho BOT eciim 3TOT CliMCOK €CTh, BO3HUKAET,
BO-IIEPBBIX, BOIIPOC, KYJA €r0 IOMECTUTD, 1, BO-BTOPBIX, YTO JeJIaTh, €C-
JIM OH He BJIe3 Ha OJIHY CTPOKY.

[Ipex e BCcero orMeTnM, 9T0 OOBIYHO CIUCOK WHUIIAAIN3ATOPOB CHO-
CAT HA OTAEJIbHYIO CTPOKY (KPOME CJIydasi, KOra KOHCTPYKTOP ONUCHIBA-
eTCsl HEIIOCPEJCTBEHHO B 3ar0JI0BKE KJIACCA, HO 00 9TOM I1032Ke), IPUIEM
Yalle BCero — BMECTE € JBOETOYMEM. DCTETUIHEE CMOTPUTCS BAPUAHT CO
CIABUTOM 3TOW CTPOKM HA pa3Mep OTCTyTa, HaIpuMep:

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

Ho moxkHO, B npuHIune, HAIUCATh U BOT TaK:
MyGoodClass: :MyGoodClass (int x, const char *s)
: MyBaseClass(s), int_field(x)

{
// here the body comes
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Wuorma BcTpedaercst M BOT Takoe (pOpMaTHPOBAHME:

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

{

Hazmo ormeruThb, 9TO ¢ pa3MenieHneM JBOETOYNs] BO3HUKAIOT Hambosee
HEOMHO3HAYHbIE Bapuaruu. M0KHO BCTPETHTb 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)

1 BOT TaKO€:

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

MyBaseClass(s),
int_field(x)
{

Cpazy xoTe0ch ObI TPeI0CTePedh YUTATES OT OJHOTO BAPUAHTA, KOTO-
pbIil, XOTs ¥ monycruM (KpoMe Cjiydas UCHOJIb30BaHUSA TabyJIsauu st
OTCTYIIOB), HO BCE K€ He CJUIIKOM I[PABUJIEH, IOTOMY YTO OYEepe/HAast
CTPOKa OKa3bIBAETCA CABUHYTA Ha HEIOHATHO KaKOW ypOBEHb OTCTYIA:

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

{

JIOBOJIBHO yAQUHBIM OKA3BIBAETCS PEIIEHNE, CTPAHHOBATO BBITJIAISAIIEE
Ha TEPBBIM B3IJIAI, KOTIA 3AMSATYI0 3alWCHIBAIOT HE T0CAE WHUIAAJIU-
3aTopa, a neped cAeYU UM, 9TO IO3BOJILET IPEACTABUTL ABOETOUYHE U
3alATbIe KAK CBOEr0 POJia «CUMBOJI Havaja MHUIMAIU3ATOPa» U paccra-
BUTHL UX B CTOJIOUK:

100



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

OTaenbHOrO PACCMOTPEHNS 3aC/IYKUBAET CIy4ail, KOr/ia PeIeHo NHUIHI-
aJIM3aTOPbHI 3AMUCHIBATH B CTPOUKY, HO ITPX ITOM CIIMCOK WHUIHAIA3ATO-
POB He yMeIIaeTcs Ha OHOW cTpoke. Iljisi 3TOro ciaydas MOXKHO mope-
KOMEH/IOBaTh PAa30PBATh CTPOKY, IO HEOOXOIMMOCTU B HECKOJbKHX Me-
CTax; BHIOPATH KOHKPETHBIE MECTA PA3PBIBA MOXKHO JUOO M3 COODparke-
HUW PABHOMEPHOCTH, JTUOO UCXOS U3 HEKON «IPYIIUPOBOYHONS JIOTUKU
(HampuMep, B IEPBOIi CTPOKE 3aIMCATh MHUIUATU3ATOPBI 6A30BBIX KJIaC-
COB, & MHUIMAJIM3ATOPDI [I0JIefl CHECTH Ha CJieyolLyo cpoKy). Heobxo-
JIMO TOJIBKO HOMHHTB, YTO MHUIHAIA3ATOPHI 00A3aHbI EPEeInCIATHCS
B TOM K€ IIOPs/IKE, B KOTOPOM B KJIACCE OObHABJIEHbI COOTBETCTBYIOIINE
mosist. PacmosoXuTh TakWe CTPOKHU, & TAKXKe 3HAK IBOETOUUST MOXKHO
JIIOOBIM U3 CITOCODOB, MOKA3AHHBIX BBIIIE JJIs «CTOJIONKAY UHUIIHAIN3A-
TopoB. Hanmpumep:

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))

2.11.5. Tena dbyHukIuii B 3aro/I0BKe KJjiacca

Teno gpyHKUUU-YIeHA KJIACCA MOXKHO BHIHECTH 33, [IPEIE/Ibl 3ar0J10BKA,
KJIACCA, HO MOYKHO HAITMCATh W B CAMOM 3arojIOBKE; KOMITHIISITOP TOMhI-
raerca (HO He 00si3aH) 00paboTarh Takue (PYHKIUN KaK UHIARHOBBIE.

IIpexx e Bcero oTMeTHM, 9TO MOJIH30BATHCS ITOI BOZMOXKHOCTBHIO CJIe-
JIyeT O4eHb OCTOPOXKHO. BakHeiilas poJsib ONKUCAHUSA KJIACCA COCTOUT B
TOM, 9TOOBI IIPU B3IJIsJe HA HErO MOXKHO ObLIO IIOHATh, KAK CJIE/LyeT pa-
6oTaTh ¢ OOHLEKTAMM TAKOTO KJIACCa, TO €CTh KaKOB €ro Habop MeTOIOB 1
KaK UMHU CJIEIYET TOJb30BaThCs. [Ijisi 3TOro *KejJareibHo (eciau He CKa-
3aTh HEOOXOAMMO), 4TOOBI ONUCAHUE KJIACCA OCTABAJIOCH KOMIIAKTHDBIM,
TaKUM, ITOOBI OXBATHTH €r0 MOXKHO OBLIO OTHUM B3LVISAOM. ZICHO, 9TO
Hasmm4ue Tesi (PyHKIUA-Y/IEHOB OTHIOAb HE CIOCOOCTBYET JIAKOHHMYHOCTHU
onucaHus Kjacca. Kpome roro, eciu K/jacC He sBJISeTCs BHYTPEHHUM
JIJIT OTIEJILHO B3SITOTO MOJIYJISI, TO €r0 3ar0jI0OBOK HEOOXOIMMO BHIHECTH
B 3aroJIOBOYHBIN (baii, KOTOpbIii ¢ TIOMOIIBI0 AupeKTUBbI #include (TO
€CTb TEKCTYAIbHO) OyeT BKIIOYATHCS B IPYIHUe MOJYJIU; KAK CJIEJCTBUE,
OOBbEeKTHBIA KO/, BeeX (DYHKIMII-4JIEHOB, T€Ia KOTOPBIX IPUCYTCTBYIOT B
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3aroJioBKe KJjacca, Oy/IeT MPUCYTCTBOBATH B KaXK/IOM M3 TaKUX MOJIY-
Jiefl, 9TO /TaJIeKo He JIy4IIM 00pa30M CKa3bIBAETCS KaK Ha pa3Mepe UC-
noasgemMoro ¢aiiia, Tak U Ha CKOPOCTH KOMIUJIAIUHN TPoeKkTa. Beé aro
03BOJIAeT CHOPMYIUPOBATH JTOBOJIHHO IIPOCTOE IIPABUIIO: B 3aTr0JIOBKE
KJIacca MOTYT NPUCYTCTBOBATH TeJsia GYHKIUN-UJIEeHOB, BECh KO/T,
KOTOPBIX COCTOUT U3 OJIHOM CTPOKH, pexke — U3 JABYX, B MCKJIIO-
YUTEJIbHBIX CJydasiX — U3 TPEX CTPOK; ONUCaAHUs (DyHKIUA-1IeHOB
66s1bIIIero 00BEMA, CJIeyeT BRIHOCUTD 3 MPEesIhl ONMMCAHUS KJIACCA.

Ocraérest Borpoc, Kak 0pOPMUTH TesI0 (DYHKITUU-UIIEHA, €CJTH TaKO-
BOE BCE 2Ke PEIIEHO OCTABUTH B 3aI'0JIOBKE KJIACCA, U 3€Ch HeOOXOIMMO
3aMETHATD, YTO JIJAKOHNYHOCTH OMHACAHUA KJIACCA KAK IEJIOr0 — 3TO CaMO-
CTOATEJIbHAA [IEJb, DA JOCTUKEHAA KOTOPOI MMEET CMBICII IOXKEPTBO-
BaTh HEKOTOPBIM ApyruMu npuHiunavmu. Tak, eciu Temo GyHKIUUA CO-
CTOUT M3 OJHOU CTPOKH, TO YaCTO TAKOE TeJO 3aIlMUCbIBAIOT HA OIHON
CTpoKe ¢ eé 3aroJoBKOM (OCOGEHHO 4ACTO TAKOE BCTPEYAETCH I TaK
Ha3bIBAEMBIX AKCECCOPOB):

class Picture {
//
int color;

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

};

Boitee Toro, ecian dyHKIUI-4IeH COCTOUT U3 DOJIEe 4eM OJHOTO Omepa-
TOpa, HO BCE ITH OMEPATOPHI CIIOCOOHBI YMECTUTHCS HA OJHOW CTPOKE,
POrPAMMHUCTBI YACTO UAYT U HA TO (XOTs B OOBIYHBIX YCJIOBUSAX TAK
[UCATb HU B KOEM CJIy4ae He CJIeJyer):

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

};

Ecau Temo HUKaK He »KeaeT MOMEAThCA B OIHY CTPOKY C 3arOJIOBKOM,
€ro MOXKHO (LIEJIMKOM) CHECTHU Ha, CJIEJYIONLYI0 CTPOKY, IO-IIPEXKHEMY 3a-
MHUCAB OIHOW CTPOUKOi. B 3TOM Ciiydae OTKPBHIBAIOIIYIO (GDUTYPHYIO CKOO-
Ky OOBIYHO CIBHUTAIOT HA Pa3Mep OTCTYIA, XOTs 3TO, CTPOTrO TOBOps, HE
00138 TeJILHO:

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

//
};

Ecnau Bcé-takm BbI pemmim, 9TO TENO Bamed QyHKIuu Oyaer Jydiine
CMOTPEThCsI, OyAydr PACITHCAHHBIM HA HECKOJBKO CTPOK, TO OCTAETCS
€I1€ BO3MOYKHOCTh COKOHOMUTD OJHY CTPOKY, PA3MECTUB OTKPBHIBAIOIILYIO
dburyphyio ckoOKy Ha OIHON CTPOKE C 3arojaoBKOM (bYyHKIMU (OTMETUM,
97O 9TO TOXKE crenudruKa CUTyarun Teia GyHKIUH B 3ar0J0BKE KIIACCA,;
B MHBIX CJly4YasiX TaK HE JeJaror):

class FileStream {

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

Yero TouHO HE caenyeT aejaTh, TaK 3TO MPUHOCUTH JIJAKOHUYHOCTH 3aro0-
JIOBKa KJIaCCa B ZKEPTBY HETIOHATHBIM CTUJIUCTUICCKUM KaHOHAM. B gact-
HOCTH, €CJIM BBl HE HAIJIN HUYETO JIYYHIero, HeXKeJIn HalluCaTh BOT TaK:

class FileStream { <
7 o
void SetFd(int f)
{
if (fd !'= -1)
close(fd);
fd = £f;
}
//
};

TO OyZeT ropas/io MpaBubHee BCE-Takn yoparh Tesi0 DyHKIMH U3 3aro-
JIOBKA Kjacca. IIpu 3ToM BbI BCE €Ié MOXKeTe O0bsICHUTh KOMITHJISATODPY,
9T0 (DYHKIUIO XKeJTATEIbHO CAeIaTh WHIANHOBOMN:

class FileStream {

// ...
void SetFd(int f);
//
};
inline void FileStream::SetFd(int f)
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if (fd !'= -1)
close(fd);
fd = f;

}

Hy»kHO TOIBKO MOMHHUTH, YTO MHJAHOBas (DyHKINS — 3TO HA CAMOM
Jesie He (DYHKIHS, a [0JICTaBJIsIEMblil (DparMeHT Koja, U IIO/ICTAHOBKY,
€CTECTBEHHO, MPOU3BOAUT KOMIUJISATOD, & He JMHKEDP; KaK CIIeJICTBHE,
TeJI0 WHIIAWH-(DYHKIINN, SKCIOPTUPYEMOI M3 MOJYJId, JOJIKHO
HaXOAUThCH B 3aroJJOBOYHOM paiijie HapaBHe ¢ MaKPOCAMU, O0bSIB-
JIEHUSIMU TJI00AJIBHBIX MEPEMEHHBIX U OOBIYHBIX (DYHKIIWI W C OMMCAHU-
AMU THUIIOB (B TOM YHCJIe 3ar0JI0BKOB KJIACCOB).



I'maBa 3

O HEKOTOPbIX SA3bIKaX
«C 0CODEHHOCTSIMM »

3.1. d3pIk accembJiiepa

A3piku mpOrpaMMUpPOBaHMS, B KOTOPBIX CTPOKA HCXOTHOTO KO
[Ipe/ICTaBIAeT COOOM OCHOBHYIO CHHTAKCUYECKYTO €IUHUILY, B HAIIIE BPEMs
BCTPEYAIOTCs PEIKO; OOJIbIIUMHCTBO A3bIKOB PACCMATPUBAET KOHEI CTPO-
KA KaK OJWH U3 MPOOEIbHBIX CHMBOJIOB, HUYEM MPUHIIUAMHAAIHLHBIM HE
oTnyaomuiics or mpobena u radyaanun. OOIYHO UMEIOT TOCTPOYHBIH
CHUHTAKCHUC S3bIKU acCeMOJIepa; YTO KaCAeTCs sI3bIKOB BBICOKOTO YPOBHS,
TO U3 HUCIOJb3YEeMbIX HbIHE MOXKHO Ha3BaTh pa3se uro Poprpan. Mu-
repecHo, 4ro uMeHHo Poprpan (TouyHee, ero paHHUE BEPCUU) 3AJI0XKUIL
OTPEIEJIEHHYIO TPAIUIIAI0 O(OPMIIEHUS KO, KOTOpAas Ceivac UCIOJIb-
3yercs s S3bIKa accembiiepa; 94To Kacaercs camoro @oprpana, TO [Ijist
HEr0 B IMOCJIEIHWE TOABI MOMYJISPEH TaK HA3bIBAEMbIH CBOOOMHBIN CHH-
TAKCHC, TTO3BOJIAIONIAN UCIOIb30BATH TPAJAUIMOHHBIE CTPYKTYPHBIE OT-
CTYIIbI; BCTPEYaIOTCs, BIPOYEM, U TAKKe IIPOIPAMMUCTBI, KOTOPBIE IIPe/i-
noumuTaor nucarb Ha Poprpane «IO-CTAPUHKE>.

Tpamunus «PUKCUPOBAHHOTO CHUHTAKCHUCA» BOCXOIUT K TE€M BpEME-
HaM, KOraa nporpamma ua @oprpane mpeacTaBisia co00i KOOy mep-
dokapt. Panane Bepcun @oprpana TpedoBain, 9T0OBI METKA, KOTOpPas B
QopTpane MpescTaBaseT coOOH MeI0e IUCTIO, 3AMMCHIBAIACH B CTOIOIAX
¢ 1-ro 1o 5-it, npryuém 4acTO METKY KOPOU€e IATH P CABUIAIH BIIPABO,
OCTaBJIsIsI TIEPBBIE TIO3UIUU MYCTHIMU. B MEepBO# TO3UIINN MOXKHO OBLIO
TaK>Ke MMOMECTUTh CUMBOJ C, 0003HAYAIONINH KOMMEHTAPHIL; TT033Ke KOM-
MEeHTapuil cTaj0 MOXKHO 0003Ha4aTh cuMmBosiamu * uiau !. TekcT omepa-
TOpA JOJKeH ObLT HAYUHATHCS CTPOrO C 7-# MO3uIuu, a nepex HuM B 6-if
MMO3UIIAHA HEOOXOAUMO OBLIO MOMECTUTH IPOOEs; HEIPOOEIbHBIN CHAMBOJI
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B 6-if mo3uIMM O3HAYAJ, YTO ITA CTPOKa (TOouHee, mepdokapra) sBjIsd-
€TCs TPOJOJIKEHHEM MPeIbIIYINeil, TP ITOM MyCTHIMU JIOJXKHbBI ObLIN
OCTAThCS TIEPBbIE MSATh MO3UITUIA.

CoBpeMeHHbII TEeKCT Ha A3bIKe acceMOyiepa 0ObIYHO HECKOJIbKO Ha-
[IOMUHAET IPOrpaMMbl HA paHHux Bepcusix @oprpana. OOuwmit npuHLUIl
odopmIIeHNS KOIA HA, A3bIKE acceM0bIepa J0BOIBHO npocT. Clemayer Mbic-
JIEHHO Pa3JIeJIUTh TOPU30HTAIHLHOE TPOCTPAHCTBO YKPAHA HA, JIBE YACTHU:
obJsiacTh MeTOK U 06acTb KoMaus (oneparopos). HacTo BbLIENSIOT Tak-
Ke 00acTh KoMMeHTapueB. Ko muImeTcs «B CTOIONK» IPUMEPHO 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 1lp ; 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 1p2 ; repeat ecx times

done:

Eciu meTka He mOMeIaeTcsd B OTBEIEHHOE JIjIsi METOK TTPOCTPAHCTBO, eé
pacmosIaraioT Ha OT/IEJIBHOM CTPOKe:

£fill_memory:

jecxz fm_q
fm_lp: mov [edi], al

inc edi

loop fm_lp
fm_q: ret

O6bI4HO 11pu paborTe Ha si3bIKE acceMOJIepa MOJ METKU BBIIEISIOT
cTosI0eI MUPUHOM B OAHY TAOYJISINIO0 M, €CTECTBEHHO, UMEHHO CHMBOJI
Talby/daun (a He IpoOesIbl!) CTaBAT nepej1 KaxK 10l KOMaHI0i (B TOM Juc-
Jie u mocJjie MeToK). Hekoropbie porpaMMUCThI IPEANOYUTAIOT OTAAThH
[IOJT METKU JIBe TaDyJIAIUN; ITO TO3BOJISIET UCIOIB30BATH 0OJIee IJTHHHBIE
MeTKHU 0e3 BBIJIEJEHUs JJis HUX OTJIEJIbHBIX CTPOK:

fill_memory: jecxz fm_q
fm_lp: mov [edi], al
inc edi
loop fm_1p
fm_q: ret
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JIOBOJIBHO 9aCTO MOYKHO BCTPETUTD CTUJIb ODOPMJIEH S, TPEIOIara-
IONuil OTAEBHYIO KOJIOHKY It 0003HAYeHUsT KOMAHIbI. BhIryisaant 3To
IIPUMEPHO TaK:

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

loop fm_1p
fm_q: ret

K coxanenuto, 3T0T CTHIIb «JIOMAETCH» [IPU UCIIOIH30BAHUU, HAIPUMED,
MaKpOCOB C UMEHaMU JIJUHHEe CEMU CUMBOJIOB, TTOCKOJIBKY MMS TaKOTO
MaKpoca MpH MaKpPOBBI30BE CJeyeT 3alucaTbhb, YTO BIOJHE e€CTeCTBEH-
HO, B KOJIOHKY KOMAaH/Ibl, HO IIPOCTPAHCTBA B 9TOH KOJIOHKE HE XBATaET.
Brpouewm, 18 MakpoCcoB MOYXKHO C/IeJIaTh WCKJIIOYEHUE W3 PABUI.

Kak mMoxk#HO 3amMeTuTh, HUKaKHe CTPYKTyPHbIE OTCTYIIbI 3/1€Ch HE HC-
MOJIb3YIOTCSI, 9TO MOYKHO JIOBOJIBHO JIETKO OOBSCHUTH: TIPOTPAMMa Ha,
A3BIKE acceMOIepa mpeacTaBisieT coboit Tpoodpas3 Comeps>KUMOro Orepa-
TUBHOM MaMsTH, KOTOpasi, cornacuo npunnumnam ¢bos Helimana, auneitra
u oxHOpomHa. Jlyisi BbIIeeHusT YIPABIAONINX KOHCTPYKIMI OCTAIOTCs
TOJIBKO KOMMEHTapUM, U YK UX CJle/lyeT UCIOJb30BaTh «Ha BCIO KATYIII-
KY», €CJI1 TOJIbKO Bbl HE XOTUTE B KOHEYHOM Pe3yJ/bTaTe II0JyYUTh TEeKCT,
B KOTOPOM CaMHU HWKOTIA HE Pa3bepérech.

3.2. JIucn n ero guaJjieKThI

A3pik Jluco 3HaMEHUT CBOMM CHHTAKCHUCOM, & TOYHEE — IIOJIHBIM OT-
cyrcrBueM Takosoro. IIporpamma cocrour u3 cnuckos, Kak, COOCTBEHHO,
7 OOJIBITIAsT YACTh BO3MOXKHBIX JTAHHBIX, HY & CIUCOK B Jlucme — 310 OT-
KPBIBAIOIAS KPYTJIasi CKOOKA, IIPOM3BOIHLHOE KOJIUIECTBO IAEMEHINOE Te-
pe3 mpoben n 3aKPHIBAIONIAS KPYyTiasd CKOOKA; 3JeMEeHTaMA MOTYT OBITH
KaK aTOMAaPHbIE BBIPAXKEHUsI JII000r0 THIIA, TAK W, B CBOIO OY€PEh, CIIUC-
K{, U TaK HA NPOU3BOJIbHYIO riiybuny. Takue rereporeHubie CTPYKTYPbI
JIAHHBIX HA3BIBAIOTCS S-6bLPANCEHUAMU.

Koneuno, npu co3manuu mporpamm Ha JIucrme mpuxoauTcs mpuMe-
HATH CTPYKTYPHBIE OTCTYIIbI, HHAYE, TIOXKAIYH, B ITUX CKOIJIEHUSAX CKO-
60K pa30bpaThbCs OBLIO ObI COBEPIIEHHO HEBO3MOKHO. IIpu 3TOM BBI3BI-
BaeT HEKOTOPOE YAUBJIEHUE CTUJIb OTCTYIIOB, «HCTOPUYIECKU CJIOKHUBIITHII-
cst» BOKPyT Jlucma. Pacemorpum ist mpuMepa THIAYHYIO (DYHKIUIO HA
JIucme:

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

Obpamator Ha cebsd BHUMAHKE J[Ba BAXKHBIX MOMEHTa. BO-11€pBbIX, pas-
Mep OTCTYIIa sIBHO «ILJIaBaeTs: (popMa cond CABUHYTA OTHOCUTETHHO 00b-
emtoreit pOpMbI HA CEMb TPOOEJIOB, OTIEIbHBIE MPEIJIOKEHNS ITOTO
cond’a CIBUHYTHI y2Ke HA IIECTh TPOOEJIOB, & BTOPOil apryMmenT and CIBuU-
HYT Ha BOceMb MPOGEsIOB mpasee Mpeablayinero yposasa orcryna. O6y-
CJIOBJIEHO 3TO IJIABEHCTBYIOMIUM IOIX00M K (DOPMATUPOBAHUIO CIIUCKA!
€CJIN CIUCOK YMEIAETCsS B CTPOKY, TO €ro 3alUCHIBAIOT HA OJHON CTPO-
K€, €CJIM YK€ OH HE YMEIaeTcs, TO Ha OJHOW CTPOKE THUIINYT ero Hada-
JIO — TIEPBBIA JIEMEHT, KOTOPBIN Yallle TMPEJICTaBIsAeT Co00i nMs (DyHK-
nuu uian POPMBI, ¥ BTOPOIl 3JIEMEHT, TO €CTh MEPBbIN apryMeHT (DyHKIIUN
i (POPMBbI; OCTAJIbHBIE API'YMEHTBI PACIIOIATAI0T O] IEPBBIM «B CTOJI-
6ux» . Eciin nepsblil apryMeHT He HOMECTUIICH B CTPOKY, €ro pa3buBaior
AHAJIOTUYIHBIM 00pPA30M, TPUYEM €r0 HAYAJIO Ha CJIEAYIOILYI0 CTPOKY He
MMEPEHOCAT; UMEHHO TAaK B TMPUBEIEHHOM MPUMEDE TOJIYIUIOCH C BBI30-
BoM and mocse cuMBosia t. B pesymbprare pazmep caBura omnpenensercs
JIUHON MMEHU CHMBOJIA, CTOSIIEr0 B pOpMe MmePBBIM: C0BO defun BMe-
cTe CO CKOOKOi u mpobesioM TaéT ceMb CHMBOJIOB, OTCIOA CEMb IIPOOEIOB
Ha TIePBOM YpPOBHE OTCTyTa, cond BMECTE CO CKOOKOH u mpobesioM maér
IeCTh CMMBOJIOB — 3TO pa3Mep BTOPOrO yPOBHS OTCTYyIa, Hy a t, and,
JBe CKOOKU 1 JIBa MPO0EsIa — ITO MCKOMbBIE BOCEMb MPODEIOB HA TPEThEM
ypOBHe.

Bropas xapakrepras 0cOOEHHOCTH, [TOKA3aHHAA B IPUMEPE — ITO
Tpynna m3 IMeCTH 3aKPBIBAIOIINX CKOOOK B KOHIE. [loueMy TOKJIOHHU-
ku Jlucma mpeamoYmTaoT 3aKPbIBATH BJIOXKEHHBIE CIMCKA WMEHHO Ta-
KAM BOT O0Opa30M, HE BIIOJIHE TIOHSTHO, BEIb CKOOKU TTPUXOIUTCI CYU-
MamMb, OHU CIUBAIOTCS IPYT C APYTOM, OUYE€BUIHO CTAHOBSICH HCTOYHUKOM
TPYIAHOOOHAPYKUMBIX OIMnOOK. TeM He MeHee, TaKOif CTHU/Ib HACTOIHLKO
[OILYJIAPEH, YTO CyIIEeCTBYIOT JaKe JUAJIEKThI Jlucia, B KOTOPBIX €CTb
CTIEIUAJIbHBIN CUMBOJI, 0003HAYAIOIIIIT « CTOJBKO 3aKPBIBAIOIIIX CKOOOK,
CKOJIBKO €CTh HE3AKPBITHIX CIUCKOB»; Tak, B auajekre muLISP moxmo
OBLTTO 3aIMNCATH HAI MPUMEP CIEIYIONNIM 00pa30M:

< (defun isomorphic (lambda (treel tree2)

69 (cond ((atom treel) (atom tree2))

((atom tree2) NIL)

(t (and (isomorphic (car treel) (car tree2))
(isomorphic (cdr treel) (cdr tree2]

l®opma defun mpescTasiser cob0if OHO U3 HECKOJBKUX MCKJIIOYEHHH U3 001mero
mpaBMJia: 3/1eCh CTAPAIOTCS Ha OJHOI CTPOKe pa3MeCTUTh caMO HMs (DOPMBI, 3aTeM
nMs PYHKOUA U CIIACOK IIAPAMETPOB, & TeI0 (PYHKINY OOBITHO CHOCAT HA CJIeAYIOIIYIO
CTPOKY, Ja’ke eCIM OHO YMECTHJIOCH OBl B OJHON CTPOKE C «3ArOJIOBKOMS.
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Bo3MOKHOCTH 3aKPBITH CPa3y BCE OTKPBIThIE CKOOKHU YA00HA JIWINb HA,
MIE€PBBI B3TJISII: UCIOJIB3Ysl €€, MbI CaMu CeDsI JIUIIAEM CPECTBA TPOBEP-
KM KOPPEKTHOCTH CTPYKTYPBI HAIIErO CIIHUCKA.

Mexxk 1y TeM HUKTO HE MeIIaeT IUCaTh Ha JIUCIe «I10-IaCKaJIEeBCKU», C
MMOCTOSTHHBIM PA3MEPOM OTCTYTA ¥ PACIIOIOKEHUEM 3aKPHIBAIOIIEH CKOO-
KH TOYHO IO/l HAYaJIOM COOTBETCTBYIOIIEH KOHCTPYKIINHN; HY?KHO TOJILKO
pa3pbIBaTh CIUCOK, HEe IIOMECTUBIIHNICA B CTPOKY, He TIOCJIE 810P020 dJe-
MEeHTa, a HOoCJIe epBOoro. Boirisaaers 910 Oyer npuMepHo Tak (31eCh Mbl
IpUMEHsieM OTCTYIl HA Tpu npobesia):

(defun isomorphic (treel tree2)
(cond

((atom treel) (atom tree2))

((atom tree2) NIL)

(t

(and

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

Konedano, takoit Koy 3aHuMaeT OOJbIIE CTPOK, HO 9TO OKYIIAETCs sICHO-
CTBIO €r0 CTPYKTYPhI. B 94aCTHOCTH, PACTIOIOKEHNE HECKOIBKUX U IYIINX
TOZIPSIT, 3AKPBIBAIOITIX KPYTJIBIX CKOOOK BJIOJb JHATOHAJN SKPAHA TIOKA-
3BIBAET, 9TO OAJAHC CKODOK, CKOpee BCEro, cobONEH, TOrAa Kak Hapy-
IIIEHrEe TAKOTO PACIOJIOKEHUS OJTHO3HAYHO CBUIAETEHCTBYET O TOM, 4TO
[JIe-TO MBI CO CKOOKAMU 3aILy TAJHCh.

B GonbuHCTBE ClydaeB CHHTaKCHYECKasi CTPYKTypa B Jlucme — 310
MIPOCTO CIUCOK, KOTOPBII HAYMHAETCS W 3aKAHIUBALTCS CKOOKOM, TaK ITO
OTKPBIBAIOIIYIO M 3aKPBIBAIOIIYIO KPYTJIbIE CKOOKHU MIPUXOIUTCS PACTIONA-
raTh TOYHO JIPYI HAJ APYroM (KOHEYHO, eC/Id OHHM HE OCTAIMCH HA OIHOI
crpoke). 13 sroro upasuia ecrb HECKOIbKO MCKJIIOYEHUN, CBA3aHHbBIX
C COKPAIEHHON 3aMuChio KBOTUPOBaHua (anoctpod), dyHKIHOHATIBHO-
IO KBOTHPOBaHWsI (KOMOMHAINS «#’»), C CHHTAKCHCOM BEKTODA (CHMBOJ
«#>), MOJIyKBOTUPOBaHUEM (semiquotation) u ero COCTaBJIAIOIIUMHU, KO-
TOPBIE UCIOIB3YIOTCS B MAKPOCAX, U Tak Jajiee. Bo Bcex 3TUX ciydasx
mepest, OTKPBIBAOIIEH CKOOKOM OKA3BIBAETCS OJMH WM JBA CHMBOJIA, 3a-
JAIOIIUX MHOM CMBIC BCEH KOHCTPYKIMH; [IPU TOM IIOJIy4aeTCs, 9TO
OTKDBIBAIOIIAST CKOOKA — He Mepeuili CHMBOJI KOHCTPYKIMH, HO 3aKPBI-
BaIOIIAsT — MO-TIPEXKHEMY nocaedHull CUMBOJI. ECTEeCTBEHHO, ecIn Takas
KOHCTPYKIIMsI OKA3a/1ach Pa3zHECeHa Ha HECKOJIbKO CTPOK, CJEIyeT pac-
[OJIAraTh 3aKPBIBAIOILYI0 CKOOKY TOYHO IO, HAYAAOM KOHCMPYKUUL, a
HE II10/], OTKPBIBAIOIIEH CKOOKOIi:
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X

X

(mapcar
#’ (lambda (str elem)
(list (’rec str elem ’endrec))

)
list
cycled-labels

B sTom mpumepe Takxxke BumaHO, 9TO lambda-cmucok mpejgcraBisier co-
00it ermé OHO MCKJII0YEHNE W3 MPABUI — e€ro 0pOpMJIEHIEe HATIOMUHAET
odopmienne dhopmbr defun; HCTOYHUK TAKOTO WCKJIIOYEHUS BITOJTHE T0-
HATEH, BeIb lambda-CIncoK — 310 Oe3bIMsHHAs (DYHKIMS, a 171 PyHK-
WA HAM [PUBBIYHEE BUJETH 3arOJIOBOK, B KOTOPBI BKJIIOYEH CIUCOK
mapaMerpos.

Emé onun BaxKHbBIH 0COOBIH cyvail, 3acayKUBAIOIINI BHUMAHUST —
sr0 dopma let, a TakKe BCEBO3MOXKHbIE let*, letrec, funlet,
macrolet u T. . Ecju CIIMCOK JIOKA/IBHBIX MEPEMEHHBIX, BBOIUMBIX C 110~
MOIIbIO let, yMeniaeTcd Ha OIHOU CTPOKe ¢ CaMUM CJIOBOM let, cienyer
TaM ero u OCTaBUTh:

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

Curyarnus pe3Ko OCJIOXKHSIETCS, €CJIN MePBLIil 3j1eMeHT (hbOpMbI let mpu-
XOIUTCS PACIIOJIOKUTH HA, HECKOJIBKHUX CTPOKAX, 8 TAKOE TPeOyeTCst OYeHb
9aCcTO — JOCTATOYHO B OJHOM W3 WHUITMAJIN3ATOPOB MOSBUTHCS CJIOXKHO-
My BBIpaXKeHUI0. «[IpaBUIbHOTO» pEIeHus JJisi 9TOM CHTYAIMH MPOCTO
HET, BCE CYIIECTBYIOIINE BAPUAHTHI TaK WJIM MHAYE OKA3BIBAIOTCS TLJIOXU.
IIporpaMMuCcTBI B TaKHX C/Iydasgx H300pEeTaioT caMble Pa3HOOOPA3HbIE
KOHCTDPYKIIWH, HATIPUMED:

(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 1s))

Henmocrarku takoro dbopmarupoBanus (K COXKAJIEHUIO, TPAIUIMOHHOTO
s Jlucna) Mbl yxke orMedasu Bbiiie. UTobbl B TaKOH cuTyanuu cobro-
CTH CTUIb ¢ (PUKCHPOBAHHBIM PA3MEPOM OTCTYIA, HY>KHO JIeHCTBOBATH
COBEPIIIEHHO WHAYE:
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(1let

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

ObparuTe BHIMaHUE HA CUMBOJI KOMMEHTAPHUs B KOHIIE CIICKA CBSI3bIBA~
HUIf; TPUMEHSTH €r0, KOHEYHO, He 00s3aTe/IbHO, HO OH MO3BOJISIET SICHEE
OTIEUTDh 3arooBOK (opMbl let or eé Tema. MoxKHO HaifiTk u Apyroit
JOIIyCTAMBIN CTUJIb, HAlIPUMeD:

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

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

K takomy cTmai0 mpuaéTrcs HEKOTOPOe BpeMs MPUBBIKATH, OYEHDb VK
HEIMPUBBIYHO BBIMVISAAT JIBE 3aKPbIBAIOIINE CKOOKH HA OJHOM yPOBHE B
YCJIOBUSIX OTCYTCTBHS OTKPBIBAIOIIEHl CKOOKHW; HO, KAK HU CTPAHHO, 3TO
BCE Ke JIydIrie, 9eM TTOKa3aHHbIN BhINIe «TPAIUIINOHHBINS BapUAHT, B KO-
TOPOM HE CODJIFOIAETCS TIOCTOSHCTBO PA3Mepa, OTCTYIA U 3aKPBHIBAIOIINE
CKOOKM CKAIJIMBAIOTCA B KOHIIE KOHCTPYKIIMH, O0pa3ysl HEUTO HEYIT000-
BapuMoe.

3.3. IIpoJior, DdpjaHr u apyrue

IIporpamma ma IIposore cocrout u3 npedaosicenud, Kazkaoe U3 Ko-
TOPBIX WMEET 3aroOBOK> M, BO3MOYKHO, TEJI0, KOTOPOe B GOIbIIHHCTEE
CIIy9aeB MPeICTaBsgeT OO0l CIMCOK TEPMOB, HO MOYKET UMeTh U Dojee
CJIOJKHYIO CTPYKTYPY OJ1arofaps HaJIUINIO CBA3KU «HMJIN», 0003HATAEMOM
TOUKOW ¢ 3amsaToil (0ObluHasA CBA3KA «UM» ODO3HAYAETCH MTPOCTON 3arlsd-
Toit). IIpenjioxkenus ¢ 3aroj0BKaMu, UMEIONMMU OJJUHAKOBOE UMl U «ap-
HOCTB», COCTABISIOT NPOYeIYpovl. AHATOTUIHBIN CHHTAKCHC UCIOIb3YeTCs

B DPJIAHIe ¥ HEKOTOPBIX JAPYIUX S3bIKAX.

2B aHMIHACKOM OpPHIHHAJE — IPOCTO head, TO €CTb <TOJOBAY.
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BbipaxkeHus lMponora cMnbHO HAMOMUHAOT Y>KE 3HAKOMbIE HAM S-Bbl paXkeHus
Jlncna — cobcTBEHHO FOBOPSI, OT/INYME TONBKO B MOSIBAEHUUN (PYHKTOPOB U (DYHK-
LIMOHA/IbHBIX TEPMOB, U MJKOC K TOMY HEKOTOPbIE YHapHble U BuHapHblE TepMbI
MO>XXHO 3aMunCbiBaTbh B MHPUKCHOW HOTaummn. Ha nepBblii B3rnsg MoOXeT nokasaTb-
CSl, 4TO CUHTAKCUC NPU 3TOM CTAHOBUTCS CNIOXKHEE; OAHAKO B KOHTEKCTE PacCy-
feHnii 06 opopmIEHNN KOZA CUTYaLNs OKa3biBAETCA NPSMO MPOTUBOMNONOXKHOM:
B GonbnHCTBE Cnyvaes oopmnsTb kog Ha lMponore ropasgo npowe. [eno 8
TOM, 4TO NporpamMmbl Ha [Tponore HaMHOro pexke TpebytoT MHOFOYPOBHEBOI BNIO-
YKEHHOCTU KOHCTPYKLMIA.

Iloka mpemokeHne yMemaeTcs B OHOM CTPOKE, €ro JacTo TaK B
OJIHY CTPOKY ¥ 3aIMCHIBAIOT:

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

XOTd B HEKOTOPBIX DPYKOBOACTBAX W MpUMEpaX TNPpUMEHAETCA ,prFOfI
CTHJIb, TPEJIOJIATAIOIINN, 9YTO HA OTHOU CTPOKE C 3ar0JIOBKOM MpPEII0Ke-
HUA HE ITUIIEeTCA 60J’[bIHe HHUYEro, JaxkKe eCJIU IPaBad 9aCTb IIPEITO2KEeHN A
COCTOUT BCEro mu3 O,HHOP'I «IeJanu»; IIpaBad IaCTb BCErJda 3alliCbIBACTCH,
HAYUHAS CO CAEAYIONEH CTPOKH, CO CABHIOM BIPABO, NPUIEM OOBITHO
TaKOI CIBUT BBIOMPAIOT PABHBIM TAOYJISIIIHH:

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

B srom ciydae ocraérest BOpoc, KAk PACHoJIOKUTD [IEJIU [IPABOil 4acTH,
ecyu uxX OOJIBINE OIHOM, HO OHHU, B IPUHIINTIE, YMEIIAIOTCS B OIHY CTPOKY.
JomycTrMa, Kak 3amuch «B CTOJIOUKS

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

TaK B 3aIllUCh «B HHHefIKy»S

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

Kaxkyro 3 HUX TIpeanovuecTsb, peraite caMu; KaK 0ObIYHO, € INHCTBEHHON
peKoMeHarmei 3/1ech OyAeT MpuaepKUBATHCS KAKOTO-TO OJHOTO CTHJIS
BO BCeil mporpaMmMe.

Eciin 2xe npesjioxkenue B OfHY CTPOKY HE yMEIIAeTCs — TO OCTa&TCs
dakTUIEeCKN TOJHKO OJMH BAPUAHT, & UMEHHO — 3AMKUCATh €r0 «CTOJI0N-
KOM»:

sameset ([1, []1).
sameset ([X|L], M) :-
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member (X, M),
delete_all(X, M, M1),
delete_all(X, L, L1),
sameset (L1, M1).

Msuorue asropst nporpamm Ha IIposiore nesaror omy u Ty 2K€e Xapakrep-
HYIO OIMUOKY mpu 0bOPMJIEHNN TAKUX MHOTOCTPOYHBIX TPEIJIOKEHUMH, 3
WMEHHO — 3alMChIBAIOT MEPBYIO IeJib TPAaBOi YacTH B OJHOM CTPOKe C
3aroJIOBKOM, a MOCTEIYIONINe eI pa3MelIaloT TOTHO moja nepBoit. Ilo-
JIydaeTcd IPUMEepHO TaK:

sameset ([1, [1).

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

Henocrarok Takoro pereHust Mbl y?Ke HEOTHOKPATHO OOCY¥KIATU: Pa3-
MEp OTCTYIIa OKA3bIBAETCs 3ABUCSIIAM OT HEKMX ODCTOSITENLCTB, B JIAH-
HOM CJIy4ae — OT JJIMHbL 3ar0JIOBKA IIPE/JIOKEHUS.

Curyammio MOMXKeT CHJIBHO OCJIOKHUTH TOSBIEHUE B MPEIJTOMKEHUSIX
TOYKM C 3anaroii (HAmoOMHUM, OHa u300paxkaer B IIpoJiore JU3bLIOHK-
mmo). B curyanuu, Korja mpejioKeHue COCTOMT U3 HEeCKOJIbKHUX AJlb-
TEPHATHB, PAa3JEJEHHBIX TOYKOM C 3ammsaToil, U KaxKJas aJbTePHATHUBA
YMEIAeTCs B CTPOKY, IIPOIIE BCEIO TAK U MUCATH [0 OAHON aJIbTePHATH-
Be B CTPOKE:

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

[Ch] = ",", !, R = [commal|Sofar], Newstate = home;
[Ch] = ":", !, R = [colon|Sofar], Newstate = home;
[Ch] = ";", !, R = [semicolon|Sofar], Newstate = home;
[Ch] = ".", !, R = Sofar, Newstate = stop;
isalnum(Ch), !, R = [[Ch] | Sofar], Newstate = id;

!, write(’lexical error at line ’), write(Line), nl, fail.

Ecsin B anasorn4Hoii curyanuu HEKOTOPbIE AJbTEPHATUBLI B CTPOKY HE
MIOMEIIAIOTCA, MOXKHO IIOCOBETOBATH YTO-TO BPO/JIE CJIEIYIONIEro:

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

[Ch] = ",", !,
R = [comma|Sofar],
Newstate = home
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[ch] = ":v, 1,
R = [colon|Sofar],
Newstate = home

h

3/1ecb MBI BOCIOJIB30BATNCH TEM, 9TO B MPHUMEPE COMOCTABJICHUE BMe-
CTe C OTCEYEHHEM IIPECTABIISET COOON 9TO-TO BPOJE «3aroJjOBKAay [JIs
AQJIbTE€PHATUBDI, IIOCKOJIbKY 33/1a€T yCJIOBUE, IIPU KOTOPOM JAHHAA AJlb-
TepHATUBA OyIeT WCIOJHEHA, a OCTAJbHBIE UCIOJHEHBI HE OYIyT.

Hy a maist Gosiee CJIOXKHBIX CIIy9aeB, B OCOOEHHOCTH IMPU KCIOJIbH30-
BaHUU CKOOOK J[JIs PPYTIIUPOBKHY IeJiell, MOXKHO MPEIOKUTH CJIEI0OBATH
obiuM TpuHIUIAM O(QOPMIIEHNS BJIOKEHHBIX KOHCTPYKIHIT: HAYAIO U
KOHeI, KOHCTPYKIIUYA pa3MeliaTb CTPOro JPYr HaJ JPYroM, a BCE BJIO-
JKEeHHOe — CJIBUTATh BIIPABO Ha TOCTOSHHBIN pa3Mep CABUTA.



BmMmecTo 3ak/roueHud

Koneuno, B 9T0if CpaBHUTEIBHO HEDOJIBINON KHUXKKE HEBO3MOXKHO
OBLIO yYecTh BCEro MHOTOOOpasms OCOOEHHOCTEH PA3MHMYIHBIX S3LIKOB
IPOrPaMMUPOBAHNS, OXBATUTH BCE CHUTYAIMH, KOTOPbIE MOTYT BO3HUK-
HYTh IPU HAIMCAHUM IIPOIPAMM, UM IIEPEYUCIUTH BCE CYIIECTBYIOIINE
(u JomycTUMBIE) TOAXOABI K PEIIEHUIO MPOBJIeM, CBA3aHHBIX C IPAMOT-
HBIM 0(DOPMJIEHHEM KOJIA.

Kak ™Mbl Buie/id, BO MHOIUX (€CJIM HE BO BCEX) CJIydasiX BO3MOXKHBI
¥ JOIyCTUMBI PA3/IMIHbIE PEIIEeHUsi OHON U TO Ke MPOOIeMBbI, TPUIEM
YKa3aTh CPe/Id HUX OJIUH «OJHO3HAYHO JIyYIIHil» HE IPEICTABIISETCS BO3-
MOXKHBIM. B Takux yCaoBusx mporecc ohopMIeHHs TPOrpaMMHOTO KO,
CTAHOBUTCS JEJIOM BIIOJIHE TBOPYECKUM; BIIPOYEM, TPOTPAMMHUPOBAHNE
Bcersia ObIJIO CKOpee MCKYCCTBOM, HexKesn deM-To emé. Eciu ropoputb
UMEeHHO 00 0(OpPMIIEHNH, TO B OCOOEHHOCTH 3TO KACAETCHA JTEKOMIIO3H-
AW TPOrPAMMBI HA HOJCUCTEMBI, MOIYJIH U OTJAEJIbHBIE [TOINPOrPAMMBI,
a B cayuae OOIl — nma macchl; BOpOYeM, B NPUMEHEHUU K OOJIBIIUM
porpaMMaMm pedb 37ech TOHJAET yKe He 00 0DOPMIIEHNH, & O NPOEKMU-
posaruu aprumexmypo. I'pamorHOe odopMIileHre KO/a 3/1eCh — JINIIb
ePBbI MaJIEHbKUI Mar GOIBINOrO My TH, HO ITOT IIAT OKA3bIBAETCS HA
V/IMBJIEHUE BayKeH.

Hazeroch, MHe yaaaoch moKa3aTb, 9YT6 mpeacTrapisger coboit opopm-
JIEHUE TPOrPAMMHOr0 KO3 KaK MPeIMeTHasi 00JIaCTh, U TPOIEMOHCTPH-
POBATh BO3MOXKHBIE OTBETHI Ha, HEKOTOpbIE (HO HE BCe!) BO3HUKAIONIUE B
91Ot obsracTu BOIPOCHL. B j11000M cirydae, yBaXKaeMble 9UTATE/N, JAJb-
Helilliee 3aBUCHT TOJIBKO OT Bac. B mpormecce mpakTudeckoro mporpam-
MUPOBaHHS BAM MOIYT BCTPETUTHCS CUTYAIUU, HE OXBAYEHHDBIE HACTOS-
IIIAM TIOCOOMEM, BBl MOYKETE CTOJKHYThCS C SI3BIKAMHU MPOTPAMMUPOBa-
HUSI, TPAIUIUH UJIN CHHTAKCUIECKHE OCOOEHHOCTH KOTOPBIX BHIHY K IAOT
n300peTarh 4TO-TO HOBOE. VCIONB3yiiTe CBOI OIBIT, HCIONB3YHTE 3mpa-
BBIil CMBICJI, HCTIOIB3Y#iTe, HAKOHEIT, COOCTBEHHBIE OIILYIIeHNs U3 001acTh
screruku. [locobme, KOTOpPoe BBI MPOYUUTANN, CIHOCOOHO JIUIIL yKa3aTh
OoJiee-MeHee IIPABUIIbHOE HAIPABJIEHUE, HO IIOCAEJ0BATH 110 ITOMY IIy-
TH BaM TPUIETCS CAMOCTOSTENbHO. IIpomasics, s xoresn Obl MOXKEIATH
BaM YCIIEXOB B TOM 3aMeYaTEIbHOM BHJE YEeJIOBEUECKON MesaTeTbHOCTH,
KaKWM, HECOMHEHHO, SIBJISE€TCs IPOrPAMMUPOBAHUE.
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