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IIpeaucioBue

C momeHTa nybauKaumm B 1978 r. KHMrM "f3blK nporpammupoBaHus Cu" B mMuMpe KOMMbOTEPOB Mpom3oLLna
pesontouma. bonbwne malwmHbl cTanun ewe 6onblie, a BOSMOXKHOCTU NepcoHanbHbix IBM Tenepb conoctaBumbl €
BO3MOHOCTAMM BONbLUMX MALIWMH AeCATUNETHEN AABHOCTU. A3blK CM 33 3TO BPEMA TAKXKe U3IMEHMUACA, XOTA U He
OYeHb CU/IBHO; YTO Ke KacaeTcA cdepbl npumeHeHUA Cu, TO OHa AaneKko BbilWJa 338 PaMKM €ro HayalbHOro
Ha3Ha4YeHMA KaK MHCTPYMEHTAIbHOrO A3blKa onepaumoHHoM cnuctembl UNIX.

Poct nonynsapHoctM Cu, HaKanAMBawLWMecA C rogamum WU3MEHEHMA, CO3LaHME KOMMWUAATOPOB KO/IEKTMBAMMU
pa3paboTUMKOB, paHee He MPUYACTHbIX K MPOEKTUPOBAHUIO A3blKA, — BCE 3TO MOCAYXKWMAO CTUMY/JOM K bonee
TOYHOMY M OTBEYAIOLEMY BPEeMEHW OMpeaeneHnto A3blKa MO CPaBHEHWUIO C MepBbiM M3gaHuem KHuru. B 1983 r.
AMEPUKAHCKMI MHCTUTYT HaUMOHaNbHbIX cTaHAapToB (American National Standards Institute — ANSI) yupeaun
KOMWUTET, nepes, KoTopbiMm Oblna nocTaBfeHa UuUenb BblpaboTaTb "0OAHO3Ha4YHOE WM MALMHHO-HE3aBUCUMMOE
onpeaeneHue asbika Cn", NONHOCTbIO COXPAHUB NPU STOM €ro CTUAUCTUKY. Pe3ynbTatom paboTbl 3TOr0 KOMUTETA U
asuaca ctaHgapTt ANSI asbika Cu.

CraHgapTt dopmanmnsyer cpeacTBa A3blKa, KOTOPble B MepBOM M34aHWUM BbliM TONBKO HaMeuyeHbl, HO He OnucaHbl,
Takue, Hanpumep, Kak NpuMcBauBaHWe CTPYKTypam U nepeumncieHus. OH BBOAUT HOBbLIA BUA OonucaHMA GYHKUWNA,
MO3BO/AIOWMIA MPOBOAUTL MOBCEMECTHYIO MPOBEPKY COrNacoBaHHOCTU BbISOBOB QYHKUMIA C UX onpedeneHunem;
cneunduumMpyeTt cTaHaapTHYO 6MBANOTEKY C LUMPOKMM Habopom ¢yHKLMIA BBOAA-BbIBOAA, YNPaBAEHMUA NaMATbIO,
MaHUNYAALUMIA CO CTPOKaMMU CUMBO/IOB U APYrMMU GYHKLMAMM; YTOUHAET CEMaHTUKY, BbiBLUYIO B NepBOHa4YaibHOM
onpeaeneHnn HeaCcHoOM, U ABHO BblaeNAeT TO, YTO OCTAaeTCA MalUUHHO-3aBUCUMbIM.

Bo BTOpOomM wu3gaHuu KHuUrn "A3biK nporpammumpoBaHua Cu" npeactasneHa Bepcua Cu, NMPUHATaAA B KadecTse
ctaHgapta ANSI. Mbl pewmnan onmcatb A3blK 3aHOBO, OTMETMB MPM 3TOM Te€ MecCcTa, B KOTOPbIX OH npeTtepnen
nameHeHun. B 60/1blIMHCTBO NaparpadoB 3TO He MPUBHEC/IO CYLLECTBEHHbIX NEPEMEH, CamMble 3aMeTHbIe pPa3nyma
KacatoTca HoBOM GopMbl onmncaHma n onpegeneHna GyHKUMn. Cnegyetr oTMETUTb, YTO COBPEMEHHbIE KOMMUAATOPDI
y}Ke obecneunnn noaaepKy 3HaUMTeNbHOM YacTu CTaHaapTa.

Mbl NONbITaNNCb COXPAaHWUTL KPATKOCTb MepBOro nsaaHua. Cu — HebonblION A3bIK, U 4TObbI ero onucaTb 60bLIOW
KHUMM He TpebyeTca. B HOBOM M34aHMKM yayylIEHO OnucaHue Haumbonee BaKHbIX CPEACTB, TaKMX KaK yKasaTenu,
KOTOpble 3aHWMaIOT LEeHTpasibHOE MEeCTO B MporpammupoBaHuMn Ha Cu; gopaboTaHbl CTapble MpuMepbl, a B
HeKkoTopble raBbl A06aBneHbl HoBble. TaK, ANA YCUAEHUA TPAKTOBKM C/OXKHbIX 06bABNEHMI B KayecTBe NPYMepPOB
BKJ/ItOYEHbI MPOrpaMmbl NepeBoaa 06BbABNEHUIN B UX CIOBECHbIE ONMUCaHUA 1 06paTHO. Kak 1 paHbLue, Bce NpUMepbl
6b121M NPOTECTMPOBAHbI NPAMO MO TEKCTAaM, HAaMUCaHHbIM B BOCNPUHUMAEMOW MalLMHOM dopme.

MpunoxeHne A — 3TO CNPaBOYHOE PYKOBOACTBO, HO OTHIOAb HE CTaHAAPT. B HEM Mbl NOMbITANUCL YNOXKUTL Camoe
CYLLECTBEHHOE Ha MMHMMYME CTPaHuWL,. MO 3aMbICNy 3TO MPUIONKEHUE AOJIKHO JIETKO YMTATbCA MPOTrPAaMMUCTOM-
nosib3oBaTesieM; 414 pPa3spaboTUMKOB Ke KOMMUAATOPa onpeaeseHNeM A3blka A0MKEH CAYKUTb CamM CTaHAapT. B
NPUAOXKeHUN B nprBeaeHbl BOSMOXKHOCTM CTaHAAPTHOW B1MbanoTekn. OHO TaKKe NpeacTaBaseT coboi cnpaBoYHUK
AN1A NPUKNASHbIX NPOrPaMMUCTOB, HO He A/1A Pa3paboTuMKOB KOMMUAATOPOB. MpunoxkeHne C cOAepKUT KPaTKUit
nepeyeHb OT/IMYMIA NpeacTaBAeHHON Bepcum A3bika Cv OT ero HayaibHOM BEPCUMN.

B npeaucnosmun K nepsomy U3LaHUIO Mbl TOBOPU/IN O TOM, YTO "yem 6onbLIE pa60Taeu.|b ¢ Cn, Tem OH CTaHOBMUTCA
yp,oGHee“. 3TO BneyaT/iieHWe OCTasiocb M Mocne AecATU neT pa6OTbI C HMUM. Mbl HageemcA, YTO AaHHAA KHUra
NOMOXET BaM U3YYUTb Cumn yCnewHo ero ncnosib3oBaThb.

Mbl B 60/1bLLIOM A0ATY Nepes APY3bAMM, KOTOPblE MOMOrasn Ham B BbiMyCKe BTOPOro U3AaHUA KHUMK. [KOH beHTAn,
AOyr Tynn, Oyr Makunpon, NMutep HenbcoH n Pob Maik caenany 4yeTkMe 3amevyaHusi NoYTM NO KaXKAOoW CTpaHuLe
nepBoro BapuaHTta pykonucu. Mol 6narogapHbl Any Axo, eHHucy Annunccony, Oxoto Kemnbenny, . P. dmauHy,
KapeH ®optraHr, AnneHy Fonyby, Hapto Xbtomy, Oaney Kpuctony, [oHy JiInHaepmaHny, Oansy Mpoccepy, MMHY
Cnaddopay n Kpucy BaH YUKy 33 BHUMATENbHOE MPOYTEHME KHUIMU. Mbl NOAY4YUAN NonesHble coBeTbl OT bunna
YesBuka, MapKa KepHuraHa, 3Hapto KosHura, PobuHa fleiika, Toma JloHaoHa, Oxuma Puasa, Knosusa ToHZo m



Mutepa BanHbeprepa. [eiis Mpoccep OTBETUA HA MHOFOYMCAEHHble BOMPOCHI, Kacalowmecs geTanein cTaHaapTa
ANSI. Mbl WMPOKO M0/b30BaANUCh TpaHCAATOpom ¢ Cu++ BbepHa CTpaycTpyna AnA /IOKa/fbHOW MPOBEPKM HaluMX
nporpamm, a Heie Kpucton npegoctaBun Ham ANSI-CU-KOMNUNATOP AO1A OKOHYaTe/IbHOW MX MNpoBepKu. Puy

[Apelwwnep oueHb NOMOT B Habope KHUTU.

Mbl UCKpeHHe 61arogapym BCex.

bpatiaH B. KepHuzaH,

HeHHuc M. Pumyu



HpeAI/ICI[OBI/Ie K II€pBOMY U3JdHHUIO

Cn — 3TO YHMBEPCaA/bHbIN A3bIK NPOrPaMMUPOBAHNA C KOMMAKTHbIM CNOCOBOM 3aMMCK BbipaXKeHU, COBPEeMEHHbIMU
MeXaHM3MaMK yrnpaBaeHUs CTPYKTYpammu AaHHbIX U 6oraTbim Habopom onepatopoB. Cu He ABAAETCA HU A3bIKOM
"OueHb BbICOKOro ypoBHSA", HM "GonbWKMM" 53bIKOM, HE PaACcCYUTAH OH M HA KaKyl-TO KOHKPEeTHyl obnactb
npumeHeHusa. OgHako bnarogaps WMPOKMM BO3MOMKHOCTAM WM YHUBEPCAZIbHOCTM AN PelleHMs MHOMMX 3aJay OH
yaobHee 1 apdpeKTMBHEE, YEM NPELANON0KUTENBHO BONIEee MOLLHbIE A3bIKK.

MNepBoHayanbHO Cu 6bin co3gaH JeHHMCOM PUTYM KaK MHCTPYMEHT HanucaHua onepaunoHHoi cuctembl UNIX ans
MawunHbl PDP-11 u peannsoBaH B pamMKax 3TOW OMepaunmoHHoOM cuctembl. M onepaumoHHas cuctema, n Cu-
KOMMNWAATOP, W, MO CYLLeCTBy, BCe MpuKAagHble nporpammbl cuctembl UNIX (BKAo4as w Te, KoTopble
MCMONb30BANNCh A1 NMOATOTOBKM TEKCTa STOM KHUMM') HanucaHbl Ha Cu. PupMeHHble CU-KOMMUAATOPbI CYLLECTBYIOT
M Ha HECKONbKUX MallMHax ApYyrMx TMnos, cpean Kotopblix IBM/370, Honeywell 6000 un Interdata 8/32. Cu He
NpMBA3aH K KOHKPETHOWM annapaTtype Wau cucteme, O4HaAKO Ha HEM NIErKO NMUCaTb NPOrpamMmbl, KOTOpble 6e3 KaKux-
B0 U3MEHEHMI NEPEHOCATCA HA APYrMe MallMHbI, T4e OCYLLECTBAAETCA ero NoaAep KKa.

Llenb Hawen KHMMM — MOMOYb YMTaTeNtO HayuUTbCA NPOrpammupoBaTb Ha Cu. M3gdaHue BKAOYaeT BBedeHMe-
y4ebHMK, NO3BONAIOWMIA HOBMUYKAM HayaTb MPOrpammMmMpPoBaTh Kak MOXHO CKopee, a TaK¥Ke rnasbl, NOCBALLEHHble
OCHOBHbIM CBOMCTBam A3blKka, M CNpaBOYHOE PYKOBOACTBO. B ee OCHOBY MO/IOMEHbl M3y4YeHWe, HanucaHue u
npopaboTKka NpUMepoB, a He NPoOCToe nepeyncieHne npasua. MoyTu BCce HaWM NPUMEPbl — 3TO 3aKOHYEHHble
peanbHble NPorpamMmmbl, a He pasobueHHble dpparmeHTbl. Bce oHU 6blIM OTTECTUPOBAHbI Ha MallMHE TOYHO B TOM
BMAE, KaK NpMBOAATCA B KHUre. NloMMMo AemoHcTpaumm 3pdeKTMBHOro MCno/ib30BaHUA A3blKa, Tam, rae 3To 6bi10o
BO3MOXHO, Mbl CTPEMUAUCD NPOUIIOCTPMPOBATL NOJIE3HbIE aATOPUTMbl U MPUHLMMbI XOPOLLEro CTUAA HanucaHua
NpPOrpamm u UX pasyMHOro NPOEKTUPOBaHMA.

3Ta KHUra He ABNAETCA BBOAHbIM KYPCOM MO NPOrpammupoBaHuto. Mpegnonaraercs, 4To YuTaTelb 3HAKOM C TaKUMM
OCHOBHbIMM MOHATUAMM, KAk "nepemeHHas", "npucsameanue", "umkn", "oyHKuma". Tem He mMeHee U HOBMYOK
CMOMKET U3YUYNUTb A3bIK, XOTA ANA HEro byaeT o4eHb Nose3HbIM 0bweHMe ¢ 6osiee 3HAOLWUMM CreLManncTamm.

Haw onbIT nokasan, 4to Cu — yao06HbINA, BbIPa3UTENbHbIA U TMOKUIA A3bIK, NPUrOAHbIA ANA NPOrPaMMMPOBAHMUA
LUIMPOKOro Knacca 3agady. Ero nerko Bblyuntb, 1 yem Bonblue paboTaewb ¢ Cu, TEM OH CTaHOBUTCA yaobHee. Mbl
HaZileeMcs, YTO 3Ta KHUra MOMOMKET BaM XOPOLLO €ro OCBOUTb.

BaymumBas KpUTUKA U NPeaioxKeHMa MHOMUX Apy3en U Kosier MoOMOraam Ham HanmcaTb KHUry. B yactHocTn, Malik
Buanku, Akmum Bny, Ctbto Pengman, Ayr Makunpon, bunn Pym, 6506 Po3nH n Jlappu Pocnep co BHUMaHUEM NPOYIU
BCE MHOMOYUCAEHHbIE BapWaHTbl 3TOM KHUIK. Mol B gonry y Ana Axo, CTuea bbepHa, JaHa [Bopaka, Yaka Xennu,
MapuoH Xappuc, Puka Xonta, Ctuea [KoHcoHa, JxoHa Mawes, boba Mutua, Panbda Myxu, Mutepa HenbcoHa,
3nnuota MNuHcoHa, Bunna Mnengxepa, Oxkeppn Cnmeaka, KeHa TomncoHa v MNuTtepa BaliH6eprepa 3a nonesHble
COBEeTbI, NOJIY4YEHHbIE OT HUX Ha PA3/IMYHbIX CTAaAMAX NOATOTOBKM PYKONKUCHK, a Takke y Mawka Jlecka n ko OccaHHbI
32 MOMOLLLb NPU NOATOTOBKE ee K U3aHUI0.

bpaliaH B. KepHuaaH,

HeHHuc M. Pumyu

1 “ v
MmeeTca B BUAY OPUTMHAN 3TOW KHUIM HA aHTIMMCKOM A3bike. — lpumeu. nep.



BBeaeHue

Cn — yHuMBepcanbHbIi A3bIK NporpammmnpoBaHma. OH TecHo cBfizaH ¢ cuctemont UNIX, Tak Kak 6bin pa3paboTtaH B
3TON cucTeme, KOTOPasa Kak M BONbLIMHCTBO Mporpamm, paboTatowmx B Hel, HanucaHbl Ha Cu. O4HaKO A3bIK He
NPMBA3AH KECTKO K KaKOM-TO O4HOM ONepaLMoOHHON cucTeme UM MalMHe. XOTA OH U Ha3BaH "A3bIKOM CUCTEMHOTO
NPOrpaMmmMpoBaHnA", MOCKONbKY YA00EeH ANA HANMCAHMUA KOMMUAATOPOB U ONEepPaLMOHHbIX CUCTEM, OKA3anochb, YTo
Ha HEM CTOJIb XKe XOpoLo nucaTb bonblumMe nporpammel Apyroro npoduas.

MHorne BaXkHble ngeun Cun B3Aatbl U3 A3bika BCPL, aBTopom KoToporo asnsetca MaptuH Pnyapae. Bananune BCPL Ha
Cu 6bln0 KOCBEHHbIM — Yepes A3blK B, paspaboTaHHbIi KeHom TomncoHom B 1970 r. gnsa nepsoit cuctembl UNIX,
peannsoBaHHoOM Ha PDP-7.

BCPL n B — "bectunosble" A3blkM. B oTanume ot HUX Cu obecneymBaeT pasHoobpasne TMNOB AaHHbIX. bazoBbiMuK
TMNAMKU ABASAIOTCA CMMBOJIbI, @ TaKXe Lesble M YMCAa C NaBalowei TOYKON pasnuyHbIX pasmepoB. Kpome Toro,
MMEeTCH BO3MOMKHOCTb MOAy4YaTb LEeNYI0 MEepapxuio MPOM3BOAHbLIX TUMOB AaHHbIX W3 yKasaTe/eil, MacCUBOB,
CTRPYKTYp U 06beguHeHU. BbiparkeHna GopmupyoTca M3 onepaTopos 1 onepaHaos. Jlloboe BbipaXkeHUe, BKAOYaSA
npucBaMBaHue U BbI30B QYHKLMUN, MOXKET ObiTb MHCTPYKUMEN. YKasaTenn obecneunsaoT MaMHHO-HE3aBUCUMYHO
afpecHYo apnuPpMeTHKy.

B Cv MMeIoTCA OCHOBHbIE YNpPaBAstolLMe KOHCTPYKLMM, NCNO/b3YEMblE B XOPOLLIO CTPYKTYPUPOBAHHbIX MPOrpammax:
cocTaBHaA MHCTPyKuma ({...}), seTBneHve no ycnosuio (if-else), BbIGOP OAHON anbTEPHaATUBbI U3 MHOIMX
(switch), umknbl c npoBepKoi HaBepxy (while, for) U c NnpoBepKoi BHM3Y (do), a TaKXKe cpeACcTBO NpepbiBaHNS
uuKkna (break).

B KauecTBe pesynbTaTa ¢GyHKUMM MOTYT BO3BpalaTb 3HayeHuWs 6as30BbiX TUMOB, CTPYKTYP, O6beauMHEeHUl wu
yKasaTtenen. Jliobas GyHKUMA AOMNYyCKaeT peKypcuBHoe obpalleHune K cebe. Kak npaBu/io, N0KasibHble NEepeMeHHble
byHKuMM — "aBTomaTuyeckue", T. e. OHM CO3[al0TCA 3aHOBO NPU KaxKaom obpalleHun K Hel. OnpegenenHus
GYHKUMA Henb3A BKAagblBaTb APYr B Apyra, HO OOBABNEHUA MepemeHHbIX paspellaeTcs CTPouTb B 6J104HO-
CTPYKTYpPHON MaHepe. ®yHKUMM nporpammbl Ha CUM MOTYT XPaHWUTbCA B OTAE/IbHbIX WCXOAHbIX dalinax u
KOMMNWUIMPOBATbCA HEe3aBMUCUMO. [lepeMeHHble MO OTHOLWEHUIO K GYHKUUKU MOTYT BbiTb BHYTPEHHUMMU U BHELIHUMM.
MocneaHue moryT 6bITb AOCTYMHbIMUK B Npefenax 0AHOro UCXoAHOro daiina aun Bcel Nporpammei.

Ha stane npenpoueccnpoBaHMA BbINOJIHAETCA MaAKPOMNOACTAHOBKA B TEKCT MpPOrpamMmmbl, BK/KOYEHUE AOPYIUX
NCXOAHbIX d)aﬁnos MYy CnoBHaA KOoMnmnauua.

Cu — A3bIK CpaBHUTENbHO "HM3KOro ypoBHSA". O4HAKO 3TO BOBCE HE yMaNsAeT ero 4OCTOMHCTB, NpocTo Cu umeeT Aeno
C TeEMW e 06beKTamM, YTo M GONbLIMHCTBO KOMMbIOTEPOB, T. €. C CUMBOJIAMK, YnCaaMK U agpecamn. C HUMM,
MOXHO OnepupoBaTb MPU MNOMOLWM APUPMETUUECKMX M JIOTUYECKMX OMepaunii, BbIMOAHAEMbIX PeasbHbIMU
MallnHaMMU.

B Cu HeT npAMbIX onepaumii Hag COCTaBHbIMM OOBEKTAaMM, TAaKMMM KaK CTPOKM CMMBOJIOB, MHOMECTBA, CMUCKU U
maccuBbl. B Hem HeT onepauuii, KoTopble 6bl MaHUMNYAMPOBAAM C LLEAbIMU MAaCCMBAMM UM CTPOKaMM CMMBOJIOB,
XOTA CTPYKTYpPbl paspellaeTcis KOMMPOBaTb LLE/IMKOM KaK efuHble 06beKTbl. B A3blke HeT Kakmx-nnbo cpencts
pacnpegeneHua NamaTi, NOMMMO BO3MOXKHOCTM onpeaesieHMsa CTaTUYEeCKMX NepeMeHHbIX U CTEKOBOrO MexaHM3ma
npu BblAeNIeHUM MecTa ANA IOKa/bHbIX NepeMeHHbIX BHYTPpU GyHKumi. HeT B Hem "Kyun" u "cbopluimka mycopa".
HakoHeu, B camom Cu HeT cpeAacTB BBOAA-BbIBOAA, UHCTPYKLUMI READ (4ntaTtb) n WRITE (NMcaTb) M KAaKMX-1MBO
MeToaoB AocTyna K ¢annam. Bce 3To — mexaHM3Mbl BbICOKOTrO YPOBHA, KoTopble B Cu obecneumBatoTca
WCKOYUTENIbHO C NMOMOLLBIO ABHO Bbi3blBaeMbIX GYHKLMIA. BONbLIMHCTBO peann3oBaHHbIX CU-cUCTeM comepikaT B
cebe pasyMHbI CTaHAAPTHbIN Habop 3TUX GYHKLMUN.

B npoaon)KeHune CKasaHHOro cnegyer oTmeTutb, YyTo CUM nNpenocTaBnAaeT CpeacTBa /AMLb MOCAe[0BaTesIbHOro
ynpassieHna Xoaom BbIYMC/IEHUIA: MEeXaHU3M BETBNEHUA Mo ycnosuam, UUKANbl, COCTaBHble WHCTPYKLUUN,



noanporpaMmmbl — W He COAEPXMMUT CPeaCcTB  MyNbTUMNPOrPamMMUPOBAHMA, NapafiefibHblX NPOLLECCOoB,
CUHXPOHU3ALMN U OPraHU3aLMM CONPOrPamm.

OTCyTCTBME HEKOTOPbLIX U3 NEPEYNCTIEHHbIX CPEACTB MOKET NOKA3aTbCA CEPbE3HbIM HeAOCTaTKOM ("'BbIXOAMUT, YTObbI
CPaBHUTb [BE CTPOKU CUMBOJIOB, HY}KHO 06paLaTbca K GyHKUMM?"). OgHAKO KOMMNAKTHOCTb A3blka MMEeeT peasibHble
Bbiroabl. MockonbKy CM OTHOCUTENIbHO Man, TO W OMUCaHWEe €ero KpaTKo, M OBNafZeTb MM MOMKHO ObICTPO.
MpOorpaMmMmUCT MOXKET PeasibHO PacCYMTbIBAaTb Ha TO, YTO OH ByZeT 3HaTb, NMOHMMATb M Ha NPAKTUKE pPeryaspHo
Mo/1b30BaTbCA BCEMW BO3MOXKHOCTAMM A3bIKa.

B TeuyeHMe MHOrMX neT eauHCTBEHHbIM onpegeneHnem sn3blka Cu 6bI1O0 nNepBoe U3gaHue KHurnm "AsbIk
nporpammupoBaHmna Cun". B 1983 r. MHCTUTYTOM amepMKaHCKMX HauMOHasbHbIX cTaHaapToB (ANSI) yuperkgaetca
KOMUTET ONsi BblpabOTKM COBPEMEHHOrO McYepnbiBaloWEero onpeaeneHusa Asbika Cu. PesynbTatom ero pabothbl
asuaca ctaHaapT gnsa Cu ("ANSI-C"), BbinywweHHbIn B 1988 r. 6O/bLWMHCTBO NONOXKEHWUIM 3TOrO CTaHAAPTa YKe yYTeHo
B COBPEMEHHbIX KOMMUAATOPAX.

CraHgapt 6asvpyetcd Ha MepBOHaA4YaNbHOM CMpPaBoOYHOM pyKoBoAcTBe. [10 CpaBHEHWUIO C MNOCAeAHMM A3bIK
M3MEHNNCA OTHOCUTENbHO Masio. OgHol u3 uenelt ctaHgapta 6bino obecneuntb, YTobbl B 60MbLWIMHCTBE C/lyYaes
CyLlecTByOWME MPOrPaMmMbl OCTaBa/UCb MPaBWIbHLIMM WMAM  Bbi3blBaNM Mpeaynpexkaalowme coobuieHus
KOMMUAATOPOB 06 N3MEHEeHNU NoBeaeHNA.

Ona 60nblIMHCTBA MPOrPamMMMCTOB CaMO€ BaXHOE M3MEHEHWE — 3TO HOBbIM CUHTAKCUC OODBABAEHUA U
onpeaeneHna oGyHKUMn. O6bABNAEHME GYHKUMM MOXET Ternepb BKAOYATb W ONWCaHWME ee aprymeHTos. B
COOTBETCTBMM C STUM U3MEHWUICA U CUHTAKCKC onpeaeneHuns GyHKuMK. JlonoaHuTenoHas MHGoOpMaLLMA 3HAYNTENBHO
obneryaet KOMNUAATOPY BbiIBNEHME OWNOOK, CBA3AHHbIX C HECOT/TACOBAHHOCTbLIO apryMeHTOB; MO HallemMy MHEHMUIO,
3TO O4YeHb nosesHoe AobaBNEHME K A3bIKY.

CnepyeT TaKXe OTMeTUTb pAgd HeboNbMX M3MeHeHM. B A3blke Yy3aKoHeHbl MpUCBaMBaHWE CTPYKTYp U
NnepeyYncaeHmns, KoTopble yXKe HEKOTOPOEe BPEMSA LUMPOKO UCMOb3YHOTCA. BbluMCNAEHMA C NiaBaloweid TOYKOM Tenepb
[O0NYCKaoTCA U C OAMHAPHOW TOYHOCTbIO. YTOYHEHbI CBOMCTBA apudmeTMKKU, ocobeHHO ana 6e33HaKOBbIX TWUMOB.
YcoBepLUeHCTBOBaH npenpoueccop. boNbWNMHCTBO NPOrpaMMmUCTOB 3T M3MEHEHMA 3aTPOHYT O4eHb clabo.

BTopoit 3HauMTenbHbI BKNaf CTaHgapTa — 3TO onpeaeneHve 6ubAMOTEKW, nocTasnaemoit Bmecte ¢ Cu-
KOMMNWUAATOPOM, B KOTOpOW cneunduumpytotca GyHKUMKM O0CTyNa K BO3MOMHOCTAM OMNEepaunoHHON CUCTEMBI
(Hanpumep uTeHus-3anucu  ¢ainos), ¢GopmMaTHOTO BBOAA-BbIBOAA, AWUHAMMYECKOTO BbIAENEHUS MaMATH,
MaHUNYyNAUMIA CO CTPOKaMW CMMBONOB U T. A. Habop cTaHAapTHbIX 3aro/ioBoYHbIX ¢alinos obecnedymsaeT
e4MHOO06pa3HbIi  AOCTYN K 06bABAEHMAM QYHKUMIA W TUNOB AaHHbIX. [apaHTUpyeTca, 4YTo NpPOrpamMmbl,
ncnonbayowme 3ty 6ubaANOTEKY NpM B3aMMOLENCTBMM C ONEpaLMOHHON cuctemoin, ByayT paboTaTb Takke M Ha
APYrMX MalnHax. BoMbLIMHCTBO nNporpamm, cocTasaslowmx 6ubanoTeky, cosgaHbl no obpasy M noaobuio
"cTaHgapTHOM 6ubanoTekn BBoaa-BbiBoaa" cuctembl UNIX. 3Ta 6MbnMoTEKa onmMcaHa B NePBOM M34aHUM KHUTU U
LUMPOKO UCMONb3YeTCA B APYIUX cUCTEMaX. U 34eCb NPOrpamMMUCTbl He 3aMEeTAT CYLLLECTBEHHbIX Pa3IUUnii.

Tak Kak TUMNbl OaHHbIX W YNPaBAAIOWMX CTPYKTYpP A3blka CWM noagepruBaloTcd KomaHgamu 60/blUMHCTBA
CYLLECTBYIOWMX MALIMH, UCMOAHUTENbHAA cucTema (run-time library), obecneumBatowas He3aBUCUMbIA 3anyck u
BbIMOJIHEHWE MpPOrpaMm, oyeHb mMana. ObpaweHna K 6MBAMOTEUYHBIM QYHKLMAM MUILET Cam NPOrpammucTt (He
KOMMUAATOP), NO3TOMY MPK XKeNaHUU MX MOXKHO IerKo 3aMeHUTb Ha Apyrue. MoyTi Bce NpPorpammbl, HanMcaHHble
Ha CU, eC/IM OHM He KacaloTca KaKMX-MBO CKPbITbIX B ONepauMOHHON cucTeme AeTasei, NepeHoCMMbl Ha apyrue
MaLUMHBI.

CM COOTBETCTBYET annapaTHbIM BO3MOMKHOCTAM MHOTMX MALUMH, OAHAKO OH He NPUBA3aH K apXMTEKTYpe Kakoi-nmbo
KOHKPETHOM MalnHbl. MPOoABAAA HEKOTOPYIO AUCLUMMNAMHY, MOXHO Jerko nucaTb nepeHoCMmble Mporpammel, T. €.
nporpammbl, KoTopble 6e3 Kaknx-1Mbo nameHeHU moryT paboTaTb Ha pasHbIX MawuHax. CTaHAapT npeaocTasaseT



BO3MOMHOCTb 4/18 ABHOTO ONUCAHMA NEPEeHOCUMMOCTU C MOMOLLbIO Habopa KOHCTAHT, OTPaXKaoLWMX XapaKTEPUCTUKM
MaLLMHbI, Ha KOTOPOWM Nporpamma byaet paboTtaTb.

Cu He ABnseTca "CcTPOro TMNM3NMpPoOBaHHbLIM" A3bIKOM, HO B MPOLLECCE ero Pa3BUTUA KOHTPO/b 33 TUMAMKM Bbl yCUAEH.
B nepBon Bepcum Cu XOTb He 0A06psAncsA, HO paspewanca GECKOHTPONbHbLIA 0OMeH yKasaTeneh W Lenbix, 4to
BbI3blBaN0 6O/IblUME HAapeKaHMA, HO 3TO YXKe AaBHbIM-ZABHO 3anpeleHo. CornacHo cTaHaapTy Tenepb Tpebyetca
ABHOE 06DbABNEHME WAM ABHOE YKaszaHMe npeobpasoBaHuA, YTO YXKe M peasi30BaHO B XOPOLIMX KOMNUAATOPAX.
HoBblIli BUA 006bsABNEHUA GYHKLMIA — elle OAMH LAl B 3TOM HanpaBieHUU. Komnuaatop Tenepb npeaynpexaaeTt o
60nbLwen YacTn oWMBOK B TMNAX M AaBTOMATUYECKU HE BbINOAHAET Npeobpa3oBaHns AaHHbIX HECOBMECTUMbIX TUMOB.
OpHaKo ocHoBHOM ¢unocodpmeit Cu ocTaeTca To, YTO NPOrPaMMUCTbl CAMM 3HAIOT, UTO AENatoT; A3blK AUWb TpebyeT
ABHOTrO YKa3aHMA 06 UX HaMepeHMUsX.

Cu, Kak u noboit Apyron A3blIK MPOrpaMMMpPOBaHWA, He cBOb6OAEH OT HeAoCTAaTKOB. YPOoBEHb CTApLUMHCTBA
HEKOTOpPbIX ONEpPaTopoB He ABAAETCA OBLLENPUHATLIM, HEKOTOPbIE CUMHTAKCUMYECKME KOHCTPYKUMM MOrAKn Bbl BbiTh
nyywe. Tem He MeHee, KaK 0Kasanocb, CM — ypesBbluaiiHO 3PEKTUBHBIN U BbIPa3MTebHbIN A3bIK, NPUrOAHbLIN ANA
LUMPOKOro Knacca 3agad.

KHura umeet cnegytoulyto cTpyktypy. Mnasa 1 npeacrasnser coboit 0630p OCHOBHbIX cpeacts A3blka Cu. Ee
HasHayeHMe — nobyauTb uYMTaTenss MO BO3MOXHOCTM ObicTpee MPUCTYNUTb K NMPOrpPamMmMMPOBaHMIO, Tak Kak Mbl
yberKaeHbl, YTO eAMHCTBEHHbIN CNOoCcob M3Yy4nUTb HOBLIN A3bIK — 3TO NMMCATb Ha HEM MPOrPamMmbl. ITa YacCTb KHUTU
npeanosaraer Hajanyme 3HaHWIM MO OCHOBHbLIM 3/IEMEHTAM MPOrPamMmMMpPoBaHMA. HUKaKMX MOSACHEHWI TOro, 4To
TaKoe KomMmnbloTep, KoMmnnaauma Uam 4to O3Ha4aeT BblpaXKeHune Bnda n = n+1l He AaeTcA. XoTa Mbl U NbITaANCL Tam,
rae 3To BO3MOXKHO, NOKasaTb Noe3Hble NpUeMbl NPOrpaMMmMPOBaAHUSA, 3Ta KHMUIMA He NpU3BaHa HbiTb CNPaBOYHUKOM
HM Mo paboTe CO CTPYKTypamM AaHHbIX, HA MO anropuTMam; KOr4a OKasblBasoCb HEOOXOAMMbIM BblOpPaTb, Ha YTO
cAenaTb yaAapeHue, Mbl NpeanoyYnTanm CKOHLEHTPMPOBATb BHUMAHME Ha A3blKe.

B rnaBax 2-6 pas/iMyHble cpencTBa A3blka 0bcyKaatoTca 6onee NoapobHO M HecKonbKo 6osee GopmanbHO, YeM B
rnaese 1; Npy 3ToM NO-NpPeXHeMy yrnop AeNaeTca Ha NPUMMEpbl, ABAAIOLLMECA 3aKOHYEHHbIMM NPOrpamMmmamu, a He
M301MpPOBaHHbIMKU PpparmeHTamu. Fnasa 2 3HAKOMMUT ¢ 6A30BbIMU TUNAMM AAHHbIX, C ONEpPaToOPaMM 1 BblPaXKeHUSMMU.
B rnaBe 3 paccmaTpuBaloTCA CPeACTBa YNpaB/JeHUA NOCNeA0BaTe/IbHOCTbIO BblUMCAeHUI: 1f-else, switch,
while, for n 1. 4. B rnase 4 peyb MAeT 0 GYHKUMAX U CTPYKTYpe NPOrpammsbl (BHEWHUX NepeMeHHbIX, NpaBuaax
BUMAMMOCTHU, AENEHUMU MPOTPAMMBbl Ha HECKO/IbKO UCXOAHbIX GalisioB U T. 4.), a TaKKe o npenpoueccope. B rnase 5
obcyrKaaloTcA yKasaTenm 1 agpecHas apudmeTnka. Fnasa 6 NocBAwEeHa CTPYKTYpam U 06beguHEHUAM.

B rnase 7 onuncaHa ctaHAapTHaa bubamoTeka, obecneumsatowasn obwmii MHTepdeinc ¢ onepaLMoHHOM cucTteMoi. ITa
6MbaMOTEeKa y3aKoHeHa B KauyecTBe cTaHgapta ANSI, MHaye roBopsa, oHa Ao/KHA 6bITb NpeacTaBAeHa Ha Bcex
MallunHax, rae cywecTtsyeT Cu, 6narogaps Yemy nporpammbl, MCNOb3YyOWME BBOA-BbIBOA, U APYIME BO3MOMKHOCTU
onepaLyMoHHOM CUCTEMbI, 683 KaKUX-TMB0 N3MEHEHUIA MOXKHO NEPEHOCUTL C OAHOMN MALLMHbI Ha APYryto.

lnaBa 8 copepkuT onucaHue uHTepdelica mexay nporpammamum Ha Cu M onepaumoHHon cuctemon UNIX, B
YaCTHOCTM OMMCaHMe BBOAA-BblBOAA, GANIOBOM CUCTEMBI U pacnpeneneHma namatn. XoTa HeKoTopble naparpadobl
3TOW rnaBbl oTpaxatoT cneumdury cuctembl UNIX, nporpamMmucTbl, NOMb3YIOWMECA APYTUMU CUCTEMAMMU, BCE Ke
HaMAYT B HUX MHOTO NONE3HbIX CBEAEHMWI, BKOYAA OnpeaeneHHblli B3rNaA4 Ha TO, KaK peann3yeTca ogHa U3 Bepcui
CTaHAAPTHOW 6MBANOTEKM, U HEKOTOPbLIE NPES/IOKEHUA MO NEPEHOCUMOCTM NPOrPaMM.

MpunoxeHne A aBAAeTCcA CNpaBoOYHMKOM MO A3blKy. CTporoe onpeaeneHne CMHTaKCMca M CeMaHTUKM A3bika Cu
cogeputca B odPuUManbHOM AOKymeHTe cTaHgapta ANSI. lNocnegHuii, ogHako, 6onee Bcero noaxogut
pa3paboTunmkam KomnunaTopa. Haw cnpaBo4YHUK onpegenseT s3blk 6bonee cxaTto, He npuberas K neAaHTUYHO
HOPUAMYECKOMY CTU/IIO, KOTOPbIM MOAb3yeTca cTaHaapT. MpunoxeHne B — cBoAKa MO COAEPXMMOMY CTaHAAPTHOM
61MbNMOTEKM M NpeAHa3HaYeHa cKopee NoAb3oBaTeNsAM, YemM peanunsaTopam. B npunoxkeHnn C npusoamTca KpaTKuUit
nepeyeHb OTANYMIA OT Nepaol Bepcum A3blka. B COMHUTENbHbIX CAyYanx, 0AHAKO, OKOHYATE/IbHbIM CyAbei MO A3bIKY
oCTaeTcA CTaHAaPT M KOMMUAATOP, KOTOPbIM Bbl NO/b3yeTeCh.



1. 0630p A3bIKa

HauyHem c 6bicTporo o3HakomneHusA ¢ A3bIkom Cu. Hawa uenb — nokasaTb Ha PeasibHbIX NPOrpaMmax CyLLecTBEHHbIe
3/1IeMeHTbI A3blKa, He BAABasACb B MenKue AeTanu, popmanbHble NpaBuaa U UCKAOYEHUA U3 HUX. [03TOMY Mbl He
CTPEMMMCA K MOJHOTE U AaxKe TOYHOCTM (3ab0TACb, OAHAKO, O KOPPEKTHOCTU npumepos). Ham 6bl XxoTenocb Kak
MOXHO CKOopee NoABEeCTM BaCc K MOMEHTY, KOT4a Bbl CMOXKETe NcaTb NosesHble Nporpammbl. YTobbl caenaTb 310, Mbl
OOJ/IKHbl CKOHLEHTPUPOBATb BHMMaHME HA OCHOBaX: MEPEeMEHHbIX W KOHCTaHTax, apudmeTuKe, ynpaBaeHUn
NocAef0BaTeNbHOCTbIO BbIYMCAEHWNI, QYHKLMAX M NpocTelluem BBOAE-BbiBOAE. B HacToALWEel rnaBe Mbl YMbILWNEHHO
He 3aTparMBaem Tex CPeACTB A3blKa, KOTOPble BaXKHbl NPY HanUcaHUM 6OAbLWIMX NPOrPamMm: yKasaTesnen, CTPYKTYp,
60nbLoM YacTu 6oratoro Habopa onepaTopoB, HEKOTOPbIX YNPABAAOWMX MHCTPYKLUMIA U CTaHAAPTHOM 6MBMoTeKMN.

Takoli noaxoa MmeeT CBOWM HedocTaTKU. Hambonee cCyleCTBEHHbIM M3 HUX COCTOMT B TOM, YTO OTAe/NbHOe
XapaKTepHoe CBOWMCTBO A3blKa He OMWCbIBAeTCA MOJIHOCTbIO B OAHOM MecTe, U noAobHas NaKOHUYHOCTb Mpu
0byYyeHUM MOXKEeT MPUBECTU K HenpaBUAbHOMY BOCMPUATUIO HEKOTOPbIX MNONOMEeHWH. B cuny orpaHuyeHHoro
XapaKTepa nofayu maTepuana B NpMmMepax He UCMONb3yeTca BCA MOLLb fA3blKa, U NMOTOMY OHWM He CTONb KPaTKu U
3NeraHTHbl, Kak Moram 6bl 6biTb. Mbl MOMNbITAAUCL MO BO3MOMXHOCTM CMArYUTb 3TM 3ddeKTbl, HO cYUTaem
HeobxoaAMMbIM NpeaynpeanTb 0 HUX. [pyroi HeoCTaToOK 3aK/10YaeTCa B TOM, YTO B NOCAeAYIOLWMX FNaBax Kakue-To
MOMEHTbl HaM MpPUAETCA NOBTOPUTb. Mbl Hageemcs, YTO MOo/sb3a OT MOBTOPEHWUI MPEBLICUT BbI3biIBaEMOE UMMU
pasaparkeHue.

B ntobom cnydae OMbITHLIM NPOrPaMMUCT AO/KEH CYMeTb 3KCTPanoAnMpoBaTb MaTepuan AaHHOW rnaBbl Ha CBOM
NPOrpaMMUCTCKME Hy»KAbl. HOBMYKaM 3Ke peKkomeHayem [JOMOJHUTb ee YTeHMe HanucaHuem CcobCTBEHHbIX
MaJIEHbKMX Nporpamm. U Te U gpyrme Hawun YuTaTenn MOFyT paccmaTpuBaTb 3Ty rNaBy Kak "KapKac", Ha KOTopbii
fAanee, HauyMHasn ¢ rasbl 2, 6yayT "HaBelwnBaTbCA" 3N1eMEHTbI A3blKa.

1.1. HayHeM, noxKaayu
EAMHCTBEHHbIVI cnocob Bbly4UTb HOBbIN A3bIK nporpamMmmmnpoBaHnNA — 3TO NMUCATb HAa HEM MPOrpamMmmbil. an N3y4yeHnun
N060ro A3blka NepBo, Kak NpaBuIo, NpeanaratloT HanncaTb NPUBAN3IUTENLHO CAeAYIOLLYIO NPOrpammy:

Haneyamame cn08a 34paBcTBYi, MUpP

BoT nepBoe npenatcTeune, 1 YTo6bl €ro NPeos0NeTh, Bbl JOMXKHbI CYMETb r4e-TO CO34aTb TEKCT MPOrpaMmsl, YCNewHo
€ro CKOMMUAMPOBaTb, 3arpy3nTb, 3aNyCTUTb Ha BbINOJAHEHWE U pa3obpaTbca, Kyaa byaeT oTnpasieH pesyabTaT. Kak
TO/IbKO Bbl OB/IaieeTe 3TUM, BCE OCTa/IbHOE OKAXKeTCA OTHOCUTENbHO NPOCTO.

Cu-nporpamma, neyatatow,an "3apaBcTByn, MUp", BbIrNSANT TaK:

#include <stdio.h>
main ()

{

printf ("smpascTByi, mup\n");

Kak 3anycTuTb 3Ty Nporpammy, 3aBUCUT OT CUCTEMBI, KOTOPYHO Bbl UCNONb3yeTe. TaK, B onepaunoHHoi cucteme UNIX

HeobxoAMMo CHOPMMPOBATL UCXOAHYIO NPOrpammy B daliie ¢ MMeHeM, 3aKaHuMBaloWMmca cumsonamm ".c",

Hanpumep, B ¢aitne hello. c, KOTOPbIM 3aTEM KOMNUAMPYETCA C NOMOLLbIO KOMaHAbl
CC hello.c

Ecnu Bbl BCe caenanm npaBuibHO — He NPONyCcTUAN rae-nMbo 3Haka u He Z4onyctuam opdorpaduyecknx ownbok, To
KOMNuAAumMa npoinaet "monya" u Bbl nonyumTe dain, roToBbIN K UCMOAHEHUIO U Ha3BaHHbIN a . out. Ecav Bbl Tenepb
3anycTute aToT daiin Ha BbINOAHEHME KOMaHAOoM

a.out



nporpamma Hane4aTaer
3OpPaBCTBYM, MUP

B ApyrMx cuctemax npaBuia 3anycka NporpamMmbl Ha BbINOAHEHME MOTYT 6biTb WHbIMU; YTOBbl y3HATb O HUX,
NMoroBopuTe Co cneumnaancTamm.

Tenepb NOACHMM HEKOTOPblE MOMEHTbI, Kacalolmeca camon nporpammbl. Mporpamma Ha Cu, Kakux 6bl pasmepos
OHa HU bblna, COCTOUT U3 PyHKUUL W nepemeHHbIX. DYHKUMN copepKaT UHCMPYKYUU, ONUCbIBAOWME BbIMUCIEHWA,
KOTOpble HE0H6XOANMMO BbINOAHWUTD, @ MePEMEHHbIE XPAHAT 3HAYEHUA, UCNO/Ib3yeMbIe B MPOLECCE STUX BbIMUCAEHUIA.
®dyHKuMM B CM MOXOXM Ha nognporpammbl M ¢yHKumm PopTpaHa uan Ha npouedypbl U GyHKUMM [Mackans.
MpuBeaeHHan nporpamma — 310 GyHKLMA C UMeHem main. O6bIYHO Bbl BOJIbHbI MPUAYMbIBATL /t0bOble MMeHa Ans
cBomx OYHKUMI, HO "main" — ocoboe ums: ntobas nporpamma HauyMHaeT CBOU BbIYMCAEHUS C NEPBOIM UHCTPYKLUK
bYHKUMM main.

O6bly4HO main ANa BbINOSHEHUA CBOEN PaboTbl NMOAb3yeTcA yCayramu Apyrux GYHKLUMIA; OOHW U3 HUX MULLYTCA
CaMUM NPOrPaMMMUCTOM, a gpyrue 6epyTcs roToBbIMM U3 MMEIOWMXCA B €ro pacnopsxeHun bubnuotek. Mepsan
CTPOKa Nporpammbl:

#include <stdio.h>

COoObLWAeT KOMNUAATOPY, YTO OH AOJIXKEH BKIOUUTb MHPOPMALMIO O CTaHAapTHOW Bbubnnoteke BBoAa-BbiBOAA. ITa
CTPOKa BCTPEYAETCS B Hayasie MHOMMX UCXoAHbIX darnos Cu-nporpamm. CtaHgapTHaa 6ubanoTeka onvcaHa B rniaBse
7 v npunoxeHun B.

OavH 13 cnocoboB nepegaun AaHHbIX MeXAY GYHKUMAMM COCTOUT B TOM, YTO OYHKLMA Npu 0bpalleHun K apyrou
OYHKUMKM nepenaeT el CMMCOK 3HauyeHWl, HasblBaeMmblX apeymMeHmamu. ITOT CNUCOK bepeTca B CKOBKM w
nomeuiaeTca nocae MmeHu QGyHKUMW. B Hawem npumepe main onpegeneHa Kak OyHKUMA, KOTOpas He KaeT
HUKAKMX apryMeHTOB, YTO OTMEUYEHO MYCTbIM CIMCKOM () .

MNepBasa nporpamma Ha Cu.

#include <stdio.h> BKntoveHue UHopmayuu o cmaHdapmHoli
bubnuomexe.
main () OnpedeneHue hyHKYUU ¢ uMmeHeM main, He noay4yaroujeli
HUKGKUX apaymMeHmos.
{ MHcmpyKyuu main 3akao4aromcs 8 gpuzypHeie CKOBKU.
printf ("smpaescTBy¥, Mmp\n"); ®yHKYuA main ebi3bisaem 6ubnuomeyHyro GyHKUUIO
} printf 0sa neyamu 3adaHHOU nocsnedosamesnibHOCMU

cumeos108; \n — CUMBO0s1 HOBOU CMPOKU.

NHCTPYKLUMU OYHKLMM 3aKN04atoTCS B PUIYPHbIE CKOOKM { }. PYHKUMA ma in COAEPKUT TONbKO OAHY MHCTPYKLMIO
printf ("smpascTByi, Mup\n");

®yHKLUMA BbI3bIBAETCA MO MMEHM, NOCAE KOTOPOro, B CKOOKax, yKa3blBAETCA CNUCOK apryMeHTOB. Takum obpasom,
npuBeAeHHasA Bblle CTPOKAa — 3TO BbI30B QYHKUMM printf ¢ aprymeHTom "3smpaBcTByt, wMyp\n'. OYHKUMA
printf — 310 6MBAMOTEYHAA YHKUMA, KOTOpPasA B AaHHOM Cayvyae Hane4yaTaeT Nocaef0BaTeIbHOCTb CMMBOJIOB,
3aK/IIOYEHHYIO B A BOMHbIE KAaBbIYKM.



MocnenoBaTeNbHOCTb CUMBOJIOB B ABOMHbIX KaBblyKax, TakaA KaKk "snpaecTByli, Myp\n'", Ha3blBaeTcA CTPOKOWM
CUMB07108, UNN cMpPOoKosoli KoHcmaHmoli. NoKa YTo B KayecTBe apryMeHToB Ans printf u Apyrux GyHKUMIA Mbl
6yAem MCno/ib30BaTh TONbKO CTPOKU CUMBOJIOB.

B Cn KombWHaumsa \n BHYTPU CTPOKM CMMBOJIOB 06O3HaA4YaeT CMMBOS HOBOM CTPOKM W MPW MevyaTu Bbi3biBaeT
nepexog, K N1eBOMy Kpato cieaytoLein cTpoku. Ecnm Bbl yaanute \n (CTOUT NO3KCNEPUMEHTUPOBATL), TO OBHAPYKUTE,
4YTO, 3aKOHYMB MeYaTb, MALIMHA He NEPEXOAUT Ha HOBYH CTPOKY. CMMBOA HOBOW CTPOKM B TEKCTOBbIA aprymeHT
printf cnepyeT BKAOYATb ABHbIM 06pa3om. Ecim Bbl nonpobyeTte BbINOAHUTb, HAaNpumep,

printf ("3mpaBCTBYM, MUP
")

KOMMNUAATOP BblgacT coobuieHne ob owmnbke.

CMMBO HOBOW CTPOKM HUKOrAa He BCTaBAAETCA aBTOMaTUYECKM, Tak YTO OAHY CTPOKY MOXHO HanevaTaTb Mo waram
C NOMOLLLbIO HECKO/IbKMX 0BpalleHnii K printf. Halwy nepsyto nporpammy MOXKHO HanmcaTtb U Tak:

#include <stdio.h>

main ()

{
printf ("3mparcTBy®, ")
printf ("mmp");
printf ("\n");

B pe3synbTaTe ee BbINO/HEHUA ByAeT HaneyaTaHa Ta e CTPOKa, YTo U paHbLue.

3ameTum, 4to \n 0603HAYaeT TONbKO OAWMH CUMBOA. Takne ocobble KOMOMHALMKM CMMBOJIOB, HaYMHAOWMeECA C
0bpaTHOM HaKNOHHOM YepTbl, KaK \n, N Ha3blBAaeMble 3CKeNN-Noc/ien0BaTeIbHOCTAMU, LWMPOKO NPUMEHAIDTCA As
0603HaYeHNA TPYAHO NPEeACTaBUMbIX UM HEBUAMMBIX CMMBOIOB. Cpeam npoumx B Cu mmetotca cumBonbl \t, \Db,
\", \\, obo3HayawlMe COOTBETCTBEHHO Tabynauuio, BO3BpaT Ha oAWH cMMBOA Hasag ("3abol" nocnegHero
CMMBONA), ABOWHYIO KaBbl4Ky, CAMy HaKJOHHYIO YyepTy. MOoAHbIA CNMCOK TaKMX CUMBOJIOB NpeacTaB/eH B naparpade
2.3.

YnpaxHeHne 1.1. BoinonHuTe nporpammy, nedatatowyto  "3gpascTByi, Mup", B Baleh cucTeme.
Mo3KCNePUMEHTUPYIATE, YAANAA HEKOTOPbIE YacTU MPOrpammbl, MU NOCMOTPUTE, Kakne cooblieHna o6 owmnbKax Bbl
nosy4uTe.

YnpaxHeHue 1.2. BbiacHWTE, YTO NPOU3OMAET, ECIN B CTPOKOBYH KOHCTAHTY apryMeHTa printf BCTaBuTb \c, rae c
— CMMBO/JI, HE BXOAALLMIA B MPEACTaBAEHHbIN BbILE CMIUCOK.

1.2. [lepemeHHBble M apuPMeTHUUYECKHUE BbIPAKEHUA
MpuBeaeHHaAa HUMKe MNpPorpamma BbIMNOJHAET BblYMCAEHMA Mo popmyne

o

C = (5/9) (T-32) u nevataeTt Tabauuy
cooTBeTCcTBUA TemnepaTtyp no PapeHreiTy Temnepatypam no Lienbcutio:

0 =17
20 -6
40 4

60 15
80 26
100 37
120 48
140 60

160 71



180 82

200 93
220 104
240 115
260 126
280 137
300 148

Kak 1 npegblaywian, sTa nporpamma coctouT U3 onpeaenieHns ogHoON-eAUHCTBEHHOM yHKLMM main. OHa AN MHHee
nNporpammbl, neyaTatoLei "34paBcTeyn, MMp", HO NO CYTU He CNOXKHee. Ha Hell Mbl NPOAEMOHCTPUPYEM HECKOIbKO
HOBbIX BO3MOXHOCTEM, BK/OYAA KOMMEHTapUi, 06BbABNEHUA, NEPEMEHHbIE, apUPMeETUUECKME BbIPAXKEHUA, LIUKAbI U
dopMmaTHbIl BbIBOA,

#include <stdio.h>

/* meuarb TabaMUE TeMIepaTyp 00 dapeHTenTy
n Uenbcuo mna fahr = 0, 20, ..., 300 */

main ()

{
int fahr, celsius;
int lower, upper, step;

lower = 0; /* HWXHAS TpaHula Tadbiuls TeMmIeparyp */

upper = 300; /* BepxHAag TpaHuLa */
step = 20; /* mar */

fahr = lower;

while (fahr <= upper) {
celsius = 5 * (fahr-32) / 9;
printf ("%d\t%d\n", fahr, celsius);
fahr = fahr + step;

[Be cTpoku:

/* meuarb TabaMUE TeMIepaTyp 00 PapeHTenTy
u lenscuo mna fahr = 0, 20, ..., 300 */

ABNAIOTCA KOMMEHMAapueM, KOTOPbI B AaHHOM C/lydae KpaTKO 06bACHAET, YTO AenaeT nporpamma. Bce cumsonsl,
NOMELLEHHbIE MeXAY /* U */, UTHOPUPYIOTCA KOMMUAATOPOM, U 3TUM MOXHO CBOOOZHO MO/b30BaTbCA, YTOObI
caenatb nporpammy 6onee MOHATHOM. KOMMeHTapuii MOXHO pacnonaratb B /l060OM MecTe, rae MOryT CToATb
CMMBOAbI Npobena, TabyaaunmM AN CUMBO HOBOI CTPOKM.

B Cu nwobas nepemeHHas [OMKHaA ObiTb 06bABAEHA paHblie, YeM OHa OyAeT MCno/sb3oBaHa; OObIYHO Bce
nepemeHHble 06BABNAIOTCA B Hayane ¢yHKUMM nepes MNepBON WCMOAHAEMOW MHCTPYKUMen. B obvasaeHuu
OMUCbIBAOTCA CBOMCTBA NepemeHHbIX. OHO COCTOMT M3 Ha3BaHMA TUMA U CMIMCKA NEPEMEHHbIX, Hanpumep:

int fahr, celsius;
int lower, upper, step;

Tun int oO3Ha4yaeT, YTO 3HayeHuA nepevymncsieHHbIX MepemeHHbIX ecTb uesible, B OT/n4ne oT Hero tun float
YKa3blBaeT Ha 3Ha4eHuA C I'IﬂaBaIOIJJ,eﬁ TOHKOVI, T. €. Ha YUCNa, KOTOPble MOTYyT UMeTb p,po6Hyro YyacTb. JnmanasoHbl
3HaYeHU 060oMX TUMOB 3aBUCAT OT MCI'IOJ'Ib3yeMOl7I MaLlnHbI.



Yucna Tvna int 6bIBatOT Kak 16-paspagHblie (nexaT B AnanasoHe ot -32768 o 32767), Tak n 32-paspagHble. Ynucna
TMna float 06bIMHO NpeacTaBaAtoTCcA 32-paspsgHbIMKM CIOBAMU, UMEIOWMMM MO KpailHel mepe 6 AecaTUYHbIX

3Havawmx umdp (nexart npnbAnsnTensHO B AnanasoHe oT 1038 4o 1038).

Mommmo int u float B CM MmeeTca ele HECKOIbKO 6a30BbIX TUNOB ANs AaHHbIX, 3TO:

char — CUMBON — eAUHWYHbIN BaliT;

short — KOpOTKOe Lenoe;

long — ONMHHOeE Lenoe;

double — C N/1aBatoLLLEM TOUYKOM C ABOMHOMN TOYHOCTbIO.

Pasmepbl 06bEKTOB YKa3aHHbIX TUMNOB TaK¥Ke 3aBUCAT OT MalluHbl. M3 63a30BbIX TMMOB MOXHO CO34aBaTb: MACCUBHI,
CMpyKmMypol U 06be0UHEeHUA, yKazamesu Ha 06beKTbl 6a30BbIX TMNOB M GYHKLMM, BO3BPALLAIOLLIME 3HAUYEHUA ITUX
TUNOB B KayecTBe pe3yabTata. 060 BCeEM 3TOM Mbl PacCKarKem MosKe.

BbluMcieHnn B nporpamme npeobpasoBaHna TeMmnepaTtyp HauMHAKTCA C UHCMPYKYUL NpuceausaHus:

lower = 0;
upper = 300;
step = 20;
fahr = lower;

KOTOPbIE YCTaHAB/MBAIOT YKa3aHHbIe B HUX NEPEMEHHbIe B Haua/ibHble 3HayeHusA. JTlobaa MHCTPYKUUA 3aKaHYMBAETCS
TOYKOW C 3anATON.

Bce CTpoOKM Tabauubl BbLIMMCAAIOTCA OAHUM M TEM e cnocobom, NO3TOMY Mbl BOCMOAb3YEMCA LIMKIOM,
NOBTOPAIOLLMM 3TO BblUMCAEHME AN1A KaXA0N CTPOKN. Heobxoanmble AeNCTBMA BbINOAHUT UMKA while:

while (fahr <= upper) {

OH paborTaet cnegytowmm obpasom. MpoBepaeTca ycnosue B CKobKax. ECIM OHO UCTMHHO (3HayeHMe fahr mMeHblue
WM PaBHO 3HAYEHWIO upper), TO BbIMNOJHAETCA TENAO LMKAA (TPU MHCTPYKLMK, 3aKN0YEHHbIE B GpUrypHble CKOBKM).
3aTem onATb NPOBEPAETCA YCNOBME, M €CAN OHO MCTUHHO, TO TeNO LUMKAA BbINOAHAETCA cHoBa. Koraa ycnosue
CTAHOBMTCA NIOXKHbIM (fahr npeBbiCMAO upper), UMK 3aBEPLIAETCA, U BbIYMCAEHNA NPOAOKAIOTCA C MHCTPYKUMN,
cneaytolien 3a UMKAOM. MOCKOAbKY HUKAKUX MHCTPYKLMI 33 LMKAOM HET, Nporpamma 3asepLiaet pabory.

Tenom umkna while mMOMXKeT 6bITb OAHA UAN HECKONbKO WMHCTPYKLMI, 3aKNOYEHHbIX B QUIypHble CKOBKM, KaK B
nporpamme npeobpasoBaHUA TeMNepaTyp, Win ogHa-egUHCTBEHHAA MHCTPYKLUMUA 6e3 CKOBOK, KaK B LuKIe

while (i < 3 )
i =2 * 1i;

N B TOM U B OPYrOM CAyvyae WMHCTPYKLMM, Haxodsawmecs nog ynpasneHnem while, mbl Byaem 3anucbiBaTb CO
COBWUIOM, PaBHbIM OAHOW NO3MUMM TabynsuMM, KOTOpas B MPOrpaMme YKasblBaeTca uYeTbipbMA npobenamu;
6narogapa atomy 6yayT ACHO BWAHbLI WMHCTPYKLMM, PaACMoiOXKEHHble BHYTPU UMKAa. OTCTynbl NoavYepKuBatoT
JIOTUYECKYIO CTPYKTYpy nporpammbl. CU-KOMNuAATop He o6pawaeT BHWMAHMA Ha BHewHee oQpopmeHue
NpPOrpaMmmbl, HO Ha/IMuyMe B HYXKHbIX MeCTax OTCTYMOB W NPOo6enoB CYLWEeCTBEHHO BAUAET Ha TO, HACKO/IbKO /Ierko OHa
6yAeT BOCMPUHMMATBLCA YeN0OBEKOM NPU NPoCcMoTpe. HUTobb! Aydwe 6blia BUAHA NOrMYEcKan CTPYKTypa BblparkeHus,
Mbl PEKOMEHAYEM Ha KarK4OlM CTPOKe MUCaTb TOJIbKO MO OAHON WMHCTPYKUMM M C 0Benx CTOPOH OT OnepaTopos
CTaBuUTb Npobenbl. MonoxKeHMe CKOBOK He TaK BaXKHO, XOTA CYLLECTBYIOT Pas/iMyHble TOYKM 3PEeHNA Ha 3TOT cyeT. Mbl
OCTAaHOBM/AINCb Ha OAHOM M3 HECKO/bKMX PachpoCTPaHeHHbIX CTUAeN UX npumeHeHua. BbibepuTe TOT, KOTOpbIi

60/1blUe BCero Bam HpaBUTCA, U CTPOro emy caeayiTe.



BoAnblan YacTb BbIYMCAEHWNIA BbIMOJIHAETCA B Tene UuKaa. Temnepatypa no ®apeHreiiTy nepesogmutca B TemnepaTtypy

no Llenbcuio 1 npuceanBaeTca nepeMeHHon celsius NocpeacTBOM MHCTPYKLUUM
celsius = 5 * (fahr-32) / 9;

MpUyKnHa, MO KOTOPOM Mbl CHa4Yana yMHOMaem Ha 5 1 3aTtem aenum Ha 9, a He cpasy YMHOMaem Ha 5/9, ceAsaHa ¢
Tem, 4To B CU, KaK M BO MHOTMX APYIMX A3bIKaX, AeNeHUe LeNblX CONPOBOXAAETCA ombpacsisaHuem’, T. e. NnoTepe
ApobHon vactn. Tak Kak 5 1 9 — uenble, otbpacbiBaHue B 5/9 gano 6bl HyAb, M Ha mecTe TemnepaTyp no Lienbcuio
6b1211 6bl HaneyaTaHbl HYN.

3TOT NpMmep NpmnbaBU Ham eLle HEMHOIo 3HaHUM O TOM, Kak paboTtaeT ¢yHKUMA print f. PyHKums printf —
3TO YHUBepcasbHan GyHKUMA GopmaTHOro BBOAA-BbIBOAA, KOTopan byaeT noapobHo onuncaHa B rnase 7. Ee nepsbiii
ApPrymeHT — CTPOKa CMMBOJIOB, B KOTOPOM KaxKAbli CUMBO/1 % COOTBETCTBYET OAHOMY U3 NOC/eAyoWMX apryMeHTOB
(BTOpOMY, TPETBEMY,...), @ UHDOPMALMSA, PACMONOKEHHAA 32 CUMBOJIOM %, YKa3blBaeT Ha BM/, B KOTOPOM BbIBOAMTCA
Kakabl M3 3TUX aprymeHToB. Hanpumep, $d cneumduumpyeTt Bblgadyy aprymeHTa B BUAE LLEIOr0 AECATUYHOrO
YMCNA, N UHCTPYKLUSA

printf ("%d\t%d\n", fahr, celsius);
nevataet uenoe fahr , BbINOAHAET Tabynaumio (\ t) M neyataer uenoe celsius.

B ¢yHKUMM printf Kaxgomy cneumdukaTopy nNepBOro aprymeHta (KOHCTPYKLMM, HauMHaloWencs ¢ %)
COOTBETCTBYET BTOPOM apryMeHT, TPEeTUM aprymeHT u T. 4. CneundukaTopbl U COOTBETCTBYIOWME UM aprymeHThbl
J0J/IKHbI BbITb COrIacoBaHbl NO KOIMYECTBY M TUNAM: B MPOTUBHOM C/lydae HanevyaTaHo 6yAeT He TO, YTO HYKHO.

Kctatn, printf He ABnseTcA 4yacTbto A3blka Cu, U BOOOLLE B A3bIKE HET HUKAKMUX CMeLManbHbIX KOHCTPYKUWIA,
onpegensiowmx BBoA-BblBoA. PyHKUMA printf — AMWb nonesHana GyHKUMA CTaHOAPTHOM BMbanoTeKM, KoTopas
0bbluHO goctynHa ana Cu-nporpamm. MosegeHne yHKUMKM printf, ogHAKo, oroBopeHo ctaHZapTom ANSI, u ee
CBOWCTBA A0/KHbI ObITb 04MHAKOBbIMM BO BCeX CU-CUCTEMAX, YA0BAETBOPAIOWMX TPpeOOBAaHMAM CTaHAAPTA.

*enan CKOHUEHTPMPOoBaTb Balle BHUMAHME Ha camom Cu, mMbl He Byaem MHOTo roBOpuTb O BBOLE-BbIBOAE L0 MNaBbl
7. B 4acTHOCTM, Mbl OT/IOXKMM pa3roBop o ¢opmaTHOM BBoge. Ecam Bam noTpebyeTca BBECTU UMCNa, COBETYEM
npouynTaTtb B Nnaparpade 7.4 7o, 4TO KacaeTca PpyHKUMM scantf. ITa PyHKUMA OTAMYAETCa OoT printf AMlWb TeM, YT
OHa BBOAMT AaHHbIE, @ He BbIBOAUT.

CyliecTByioT ewe Ase npobnembl, CBA3aHHbIE C NPOrpaMmmoit npeobpasoBaHua TemnepaTyp. OgHa mM3 HUx (bonee
npocTan) COCTOUT B TOM, YTO BbIBOAMMbIA PE3yNbTaT BbIFNAAUT HECKOJbKO HEepAl/MBO, MOCKOAbKY Yucia He
BbIPOBHEHbI MO NPaBOM NO3MLMU KONIOHOK. ITO /IerKO UCNPaBuTb, 06aBKB B Kaxabli U3 cneundukaTopos popmara
$d yKasaHue O LWMpUHEe MOoAsA; MpUM 3TOM MNporpamma byaeT neyataTb YMCAA, MPUKMMAA UX K MPaBoOMy Kpato
YKa3aHHbIX nosiei. Hanpumep, Mmbl MOXKeM Hanucatb

printf ("$3d %$6d\n", fahr, celsius);

yTobbI B Ka)K,D,OVI CTPOKe nepBoe 4YMC/0 neyataTtb B NnoJsie U3 Tpex FIO3MLI,ME;1, a BTOpOE — W3 WecCTu. B pe3ynbTaTte
6yp,eT HaneyaTaHo:

0 -17
20 -6
40 4
60 15
80 26

100 37

2 v .
Mo-aHrAnicku — truncation (yceyeHue). — lpumey. Kopp.



BTopasn, 6onee cepbesHaa npobsema cBA3aHa C TEM, YTO Mbl NMNOJIb3yeMCs LeN0YNCAEHHON apUPMETUKOMN U NOITOMY
He COBCEM TOYHO BblYUCAAEM TeMNepaTypbl Mo WKane Uenbcua. Hanpumep, 0°F Ha camom gene (c TOYHOCTbIO A0
pecaTton) paBHo -17.8 °C, a He -17. YT06bl NoNyunTb 60/1€€ TOUYHbIE 3HAaUYEHMA TemnepaTyp, HamM HaZo NoJ/b30BaTbCA
He LLe/IoMMC/IEHHOM apudMeTMKOM, a apndMeTMKOM C NnasBatoLert ToYKon. 3To noTpebyeT HEKOTOPbIX U3MEHEHWI B
nporpamme.

#include <stdio.h>

/* meuaTb TabiauUE TeMmepaTyp o0 dapeHTenTy u Leslbcuio Ijis
fahr = 0, 20 ... 300; BapuaHT C IJjaBawmel Toukon */

main ()

{
float fahr, celsius;
int lower, upper; step;

lower = 0; /* HWXHAS TpaHula TabJuls TeMmIeparyp */
upper 300; /* BepxHas rpauuua */
step = 20; /* mar */

fahr = lower;
while (fahr <= upper) {
celsius = (5.0/9.0) * (fahr-32.0);

printf ("%3.0f %6.1f\n", fahr, celsius);
fahr = fahr + step;

Mporpamma Mano usmeHunacb. OHa OT/IMYAETCA OT NpeablayLeit AUWb Tem, YTo fahr n celsius 06bABAEHbI KaK
float, a ¢opmyna npeobpasoBaHua HanucaHa B Hosiee ecTeCTBEHHOM BuAe. B npeabiayliem BapuaHTe Hesb3s
6b1710 NncaTb 5/ 9, TaK KaK LLeIoYNCIEHHOE AeneHne B pesy/ibTaTe 0TOpacbiBaHUA APOOHOM YacTn [ano bbl HyAb.
[ecaTnyHan ToUYKa B KOHCTAHTE YKa3blBAET Ha TO, YTO NOC/EeAHAN PAacCMaTPMBAETCA KaK YMC/IO C NNaBaloLWel TOUKOM,
M 5.0/9.0, Takmum obpa3om, ecTb YaCTHOe OT AeNeHMs ABYX 3HAaYeHWN C NnaBalowei TOYKOW, KOTopoe He
npegnonaraer otbpacbiBaHMA ApPO6HOWM 4YacTM. B Tom ciyyae, Korda apudmeTuyeckana onepauus UmeeT Lesble
onepaHAabl, OHa BbIMNONHAETCA NO NPaBW/IaM LEeNoUYnCNeHHON apudmeTnkn. Ecnm ke oguH onepaHg, ¢ naasatouei
TOYKOM, a Apyroi — Lenblil, To Nepes Tem, Kak onepauma 6yaeT BbiNosHeHa, nocnegHuii byaet npeobpasoBaH B
4YMCo € NaBatoLlen Toukon. Ecnm 6bl Mmbl Hanucanm fahr—-32, To 32 aBToMaTU4ecKmM Hbl10 6bl NpeobpasoBaHo B
YMCAO C NaaBaloLLeit TOYKOM. Tem He MeHee MPY 3anuCU KOHCTAHT C N/aBalolLeit TOYKOM Mbl BCErga MCMosibyem
OECATUYHYIO TOYKY, NPUYEM AaXKe B TeX CAy4anx, KOrga KOHCTaHTbl Ha CaMoOM Aefie MMEIOT Lenble 3HaYeHus. ITo
[AenaeTca ANA Toro, YTobbl 06pPaTUTh BHUMAHME YMTAIOLLErO NPOrPamMmMy Ha UX MPUpoay.

bonee I'IO,EI,pOGHO npasuaa, onpegendaowme, B Kaknx cnyyaax uenbie nepesogAartca B 4NCia C nnasarom,eﬁ T0'~IKOI7I,
paccMmaTpunBaroTCA B rnase 2. A celtvac 3aMETUM, 4TO NpuceanBaHme

fahr = lower;

M npoBepkKa

while (fahr <= upper)

paboTatloT ecTecTBeHHbIM 06pasom, T. €. Nepes BbINOJIHEHNEM ONepaL MM 3HavyeHne int npusogutca K float.

Cneundurauma $3.0f B printf onpeaenseT neyaTb YMC/a C NNaBatloLLEl TOYKON (B AaHHOM caydae ymcna fahr)
B Nnone WUpMHON He bonee Tpex No3vMuUMit 6e3 AecATUYHOM TOYKM U ApobHoM yactu. CneumduKkauma $6.1f



OnuCbIBaET neyaTb gpyroro yncna (celsius) B NoJie U3 WeCTU No3nUMiA € ogHOM LMdpPO nocse gecaTUYHOM TOUYKN.
HaneuaTaHo byaeT cneaytouiee:

0 -17.8
20 -6.7
40 4.4

LnpUHY M TOYHOCTb MOXKHO He 334aBaTb: $6f 03HayaeT, YTo umcno byaeTt 3aHMMaTb He Bosee WeCTU NO3ULMIA;
% .2f — uncno nmeet gge UNdpbl NOCAe JECATUYHOM TOYKM, HO LWUMPUHA He OrpaHMYeHa; $f NPoCTo yKasblBaeT Ha
nevyaTb YMCNA C NI1ABAIOLLEN TOUKOM.

zd — neyvyaTb AeCATUYHOrOo Lenoro.
$6d — neyvaTtb AECATUYHOrO LLE/IOro B NoJie M3 WeCTN No3nLmiA.
st — MeyvyaTb YMCNa C M1aBatoLLLEN TOYKON.

s6f — neyaTb YMCAA C NNABAIOLLEN TOYKOW B MONE U3 WECTU MO3ULNNA.
5.2f% — neyaTtb YMCAa C NNABAIOLLEN TOYKOW C ABYMA LMdpamm nocne AecATUHHOW TOYKMK.
560.21 — MeyaTb YMCAa C NAABAOWEN TOYKOM M ABYMA LMPpammM nocne AecATUMHOM TOYKU B NOJEe M3 LWeCTU

No3NLMN.

Kpome Toro, printf pgonyckaetr cnegywowme crneumduKkatTopbl: %o ANA BOCbMEPUYHOrO 4YMCNa; $x  ANA
WecTHagUaTepUYHoOro YMcna; sc 4na CMMBONA; % s OJ1A CTPOKM CMMBOIOB U 55 AJ1A CaMOro 5.

YnpaxkHeHue 1.3. YcoBeplueHCTBYMTe nporpammy npeobpasoBaHMa Temnepatyp TakMm obpas3om, 4TobObl Hag,
Tabnumuei oHa neyaTtana 3aro/ioBOK.

YnpaxHeHue 1.4. Hanvwute nporpammy, Kotopaa byaeT neyatatb Tabaumuy cooTBeTcTBUA Temnepatyp no Llenbcuio
TemnepaTtypam no ®apeHrenty.

1.3. UHCcTpyKuua for
CyuiecTByeT MHOIO pasHbiX cnocoboB AN HanMcaHMA OAHOM U TOM e Nporpammbl. BuaonsmeHmm Halwy nporpammy
npeobpasoBaHMA TemnepaTyp:

#include <stdio.h>
/* meuarhs TabiaMuUbE TemnepaTyp no dapenrenrty m lenbcuio */

main ()
{
int fahr;
for (fahr = 0; fahr <= 300; fahr = fahr + 20)
printf ("%3d %6.1f\n", fahr, (5.0/9.0)* (fahr-32));

3Ta nporpamma nedyaTaeT TOT Ke pe3ynbTaT, HO BbIFAAWUT OHA, HECOMHEHHO, Mo-Apyromy. [naBHOE OTAnYMne
3aKK04aeTcA B OTCYTCTBMM BO/bLIMHCTBA MepemMeHHbix. OcTanacb TO/IbKO MepemMeHHas fahr , KOTOpYyl Mbl
06bABMAN KaK 1int. HUKHAA M BepXHAA rpaHMLbl U WAl NPUCYTCTBYIOT B BUAE KOHCTAHT B MHCTPYKUMK for — HOBOW
ONA HAC KOHCTPYKUWMW, a BblpakeHWe, BbluMcaAlowee Temnepatypy no Lenbcuio, Tenepb 3a4aHO TPeETbUM
aprymeHTomM GpyHKUMM printf, a He B OTAENbHOW MHCTPYKLMM NPUCBaUBaHKA.



MNocnenHee M3MeHeHWe ABAAETCA NPUMEPOM NpUMeHeHUs obuiero npasuna: B N06OM KOHTEKCTE, FAe BO3MOXKHO
MCMNO/Ib30BaTb 3HA4YEHME NePEMEHHOM KAKOro-TO TUMa, MOXKHO MCMO/b30BaTbh 60ee CNOXKHOE BblPaXKeHUE TOrO e
TMna. Tak, Ha mecTe TpeTbero aprymeHta ¢yHKUMM printf cornacHo cneumduKkatopy %6.1f AOMKHO ObiTb
3HaYyeHWe C NnaBatloLer TOYKON, cieA0BaTe/IbHO, 34eCb MOXKET ObITb JIl0O60e BblpaXKeHue 3Toro T1na.

NHCcTpyKuMa for onucbiBaeT LMK, KOTOPbIA ABaseTcs ob6obueHmem umkna while. Ecam Bbl cpaBHUTE €ro C paHee
HanucaHHbIM while, TO Bam CTaHET SICHO, Kak OH paboTaeT. BHyTpM CKOOOK MMETCA TPU BblparKeHus,
pasaensemble TOUKOM C 3ansaToi. MepBoe BbiparkeHne — MHULUMANM3AUMSA

fahr = 0
BbIMOMIHAETCA OAMH pa3 nepes Tem, Kak BOMTU B UMKA. BTopoe — npoBepKa yca0BUA NPOAO/IKEHNS LMKNA
fahr <= 300

YcnoBuMe BbIUUCAAETCA, U €CIM OHO UCTUHHO, BbIMOJIHAETCA TEeNo UMKNa (B HAwem cayyae 3To 04HO obpalieHue K
printf). 3aTem ocyuiecTBaseTcA NpupaleHme wara:

fahr = fahr + 20

M ycnoBsue BblHNUCNAETCA CHOBaA. LMKn 3aKaH4mMBaeTcA, Korga ycnosue CTaHOBUTCA NOXKHbIM. Kakn B cnydae cwhile,
Teno for-uymkna MoXKeT CoCToATb U3 OAHOVI UHCTPYKUUU NN N3 HECKOJIbKUX, 3aK/TIOYEHHDbIX B (I)MprHbIe CKObKU. Ha
mMmecTe 3TUX Tpex Bblpa)KEHMﬁ (MHMLI,ManMBaLI,VIVI, ycnosma vm npupaweHua Luara) MOTyT CTOATb NPOWU3BOJIbHbIE
BblpaxKeHuA.

Bbibop mexay while n for onpeaensertca coobparkeHUAMM ACHOCTU nporpammsl. Llnkn for 6onee yaobeH B Tex
CNyYanx, Korga WMHULMAAM3aumMa M npupalLeHue Lara JorMYyeckn cBA3aHbl Apyr ¢ Apyrom obuieit nepemeHHon 1
BbIParKalOTCA €AMHUYHLIMM UHCTPYKUMAMM, MOCKOAbKY Ha3BaHHbIA UMKA KOMMNaKTHee uukna while, a ero
yNpaBAAtoLLME YaCcTN COCPEAOTOUYEHbI B OAHOM MECTe.

YnpaxHeHune 1.5. VMameHuTe nporpammy npeobpasoBaHuWs TemnepaTyp Tak, 4YTobbl oHa nedyaTana Tabauuy B
obpaTtHoMm nopsake, T. e. ot 300 ao O.

1.4. AIMeHOBaHHBbIE€ KOHCTAHThI

Mpexae 4em Mbl 3aKOHUYMM pPacCMOTPEHME Nporpammbl NpeobpasoBaHMA TemnepaTyp, BbICKaXKeM elle OAHO
coobpaxkeHune. OueHb NJIOXO, KOrda No nporpamMme paccesHbl "3aragouHble yncna", Takne Kak 300, 20. ToT, KTo
6yaeT unTaTb Nporpammy, He HanaeT B HUX U HaMeKa Ha To, YTO OHW cobol nNpeacTasastoT. Kpome Toro, nx TpygHoO
3aMEHUTb Ha ApYyrMe KakUM-TO cucTemaTMyeckmm cnocobom. OgHa M3 BO3MOMKHOCTEM CMpPaBUTbCA C TaKUMMMU
YMCNAMU — AaTb MM OCMbIC/IEHHbIE MMeHa. CTpoKa #define onpeaenaer cumeosnbHoe UMA, UIN UMEHOBAHHYH
KOHCMaHmy, AnA 3agaHHON CTPOKM CUMBOJIOB:

#define mMmg momcTaBIIAEMEI-TEKCT

C 3TOoro MomeHTa npu Nt06OM NOSABNEHUU UMeHU (€CNM TONIbKO OHO BCTPEYAETCA He B TEeKCTe, 3aK/0YEeHHOM B
KaBbIYKMK, U He ABIAETCA YacTblo ONpesenieHns ApYroro MMeHM) oHO ByfeT 3amMeHATLCA Ha COOTBETCTBYHOLLUIA emy
nodcmasnaemolli-mekcm. VIMA MMeeT TOT e BWA, YTO W NepemeHHas: NocnefoBaTeNbHOCTb BYyKB U Uudp,
HauyMHalowanca ¢ byksbl. lloocmasagemoili-mekcm MoKeT bbiTb Nt060N NoCNef0BaTeIbHOCTbIO CUMBOJIOB, CPEeAM
KOTOPbIX MOFYT BCTPEUATLCA HE TO/IbKO LUndpbI.

#include <stdio.h>

#define LOWER 0 /* HuxHag Tpauuua Tadamusl */
#define UPPER 300 /* BepxHadg TpaHuia */
#define STEP 20 /* pasmep mara */



/* meuaThb TabaMULE TeMmnepaTyp no d®apenrenty u lenbcuio */
main ()

{

int fahr;
for (fahr = LOWER; fahr <= UPPER; fahr = fahr + STEP)
printf ("%3d %6.1f\n", fahr, (5.0/9.0)* (fahr-32));

BennumHbl LOWER, UPPER M STEP — WMEHOBAHHbIE KOHCTAHTbl, @ HE MepeMeHHble, NO3TOMY AJA HUX HeT
06baBneHui. Mo 0buwenpuHATOMY COrlalleHNI0 MMEHa MMEHOBaHHbIX KOHCTaHT HabupatoTca 3arnaBHbIMK ByKBaMu,
4YTObbl OHW OTAMYANUCL OT OBbIYHbLIX NMepeMeHHbIX, HabMpaemblx CTPOYHbIMKU. 3aMeTUM, YTO B KOHue #define-

CTPOKW TOYKa C 3anATOM He CTaBUTCA.

1.5. BBoA-BbIBO/I CHMBOJIOB
Tenepb Mbl HaMepeHbl PAaCcCMOTPETb CEMENCTBO MporpamMmm no o6paboTke TeKCTOB. Bbl 06HaApy:KWUTE, YTO MHOrMe
CYLLECTBYIOLIME NMPOrPaMMbl ABAAKOTCA MPOCTO PACLUMPEHHbIMU BEPCUAMM 0BCYKAAaEMbIX 34eCb NPOTOTUMOB.

CraHpapTHas 6ubanoTeKka noadepXUBaeT o4YeHb MPOCTY0 MpAenb BBOAa-BblBoAa. TEKCTOBbIM BBOA-BbIBOA, BHE
3aBMCMMOCTM OT TOTO, OTKyZa OH UCXOAMT UAWN Kyaa HanpaBaseTca, MMeeT A0 C NOTOKOM CMMBOIOB. TEKCTOBbIN
NOTOK — 3TO MoCNeAoBaTe/IbHOCTb CUMBOJIOB, Pa3buTan Ha CTPOKMU, Kaxkdan U3 KOTOPbIX COAEPKUT HyAb Unu bonee
CUMBO/IOB U 3aBepLUaeTcs CMMBOJIOM HOBOWN CTPOKWU. OBA3aHHOCTb CAeanTb 3a Tem, 4YTobbl Ntoboli NOTOK BBOAa-
BbIBOAA OTBEYaN 3TOM MOAENWN, BO3J/IOXKEHA HAa BUBAMOTEKY: MPOrPamMMMUCT, MOJIb3yACb OBUBANOTEKON, HE AOJIKEH
3a60TUTbLCA O TOM, B KAKOM BUAE CTPOKM NPEACTaBAAOTCA BHE NPOrpammbl.

CtaHaapTHaA 6MBMOTEKA BKIKOYAET HECKOIbKO GYHKUMI ANA YTEHMA U 3annucu ogHoro cumBeona. Mpoctenwme us
HUX — getchar m putchar. 3a ogHO obpalieHne K getchar cyMTbiBaeTcA cleaylowmii CMMBOA BBOZa M3
TEKCTOBOrO NOTOKA, Y 3TOT CMMBOJ BblJAETCA B KayecTBe pe3y/bTaTa. Tak, nocsie BbINOJIHEHMUA

c = getchar ()

nepemMeHHas C COLEPKUT ovyepeaHon cumBon BBoga. OBbIYHO CMMBOJIBI NOCTYNAIOT C KAaBuaTypbl. Beog u3 daitnos
paccmaTpusaeTca B rnase 7.

ObpaleHune K putchar NPUBOAMUT K NeYaTM O4HOro cMMBOa. Tak,
putchar (c)

HamneyaTaeT COAEPXMMOE Lo nepemeHHol C B Buge cumBona (0BblYHO Ha 3KpaHe). Bbi3oBbl putchar u
printf moryT npousBo/ibHbIM 06pa3om nepemexkatbcs. BoiBog byaeT ¢opmMMpPOBaTLCS B TOM Ke MOPALKE, YTO U
ob6palleHna K 3TUM GYHKLMAM.

1.5.1. KonupoBaHnue ¢gaiia

Mpu Hanuumm GYHKUMIN getchar M putchar, HMYero Gosblle He 3HaA O BBOAE-BbIBOAE, MOXHO Hanucatb
YAMBUTE/NIbHO MHOFO MOJE3HbIX Nporpamm. MpocTeinii Nnpumep — 3TO NPOrPamMma, KOMupyoLwasa no ofHoOMy
CMMBOJIY C BXOAHOIO NOTOKA B BbIXOAHOM NOTOK:

yTeHMe CHUMBOJIA
while (cmMBOJI HE SBISETCS NPM3HAKOM KOHIIA (aria)
BEIBOJZ] TOJIBKO 4YTO IIPOYMTAHHOI'O CHMBOJIA

UTeHIrne CHMBOJIA
Odopmnss ee B BUAE Nporpammbl Ha Cu, Noayymm

#include <stdio.h>



/* KONMypoOBaHME BBOIA Ha BHBOI; 1l-9 Bepcua */

main ()

{
int c;
c = getchar();
while (c != EOF) {

putchar (c);
c = getchar();

OnepaTtop oTHOWeHUA | = 03Ha4vaeT "He paBHO".

Kaxkabii cMmMBOA, BBOAUMBIN C KaBMaTypbl UAM NOABAAIOWMNCA HA 3KPAHe, Kak M Ntobon Apyroi CMMBOA BHYTPM
MaLUWHbI, KoampyeTca KombuHaumei 6utoB. Tun char cneumanbHO npegHasHayeH A1A XPAaHEHWs CUMMBOJIbHbIX
OaHHbIX, OQHAKO A1 3TOr0 TaKXKe roauTca M Ntoboi uenbid Tun. Mbl Nonb3yemcs TMAIOM int U genaem 3To no
OZHOM BaXKHOM NpUYMHE, KOTopan TPebyeT pasbACHEHUN.

CywecTsyeT npobaema: Kak OTIMYUTb KOHEL, BBOAA OT OObIYHbIX YNTAaEMbIX AAHHbIX. PelueHne 3akito4aeTcs B ToMm,

yTobbl QYHKUMA getchar Mo UCYEpPNaHUM BXOLHOrO MOTOKA BblAaBana B KayecTBe pesysbTaTa TaKoe 3HauyeHue,

KOTOpPOE HeNb3A 6bIN0 6bl CNyTaTb HX C OAHMM peasibHbIM CMMBOIOM. 3TO 3Ha4YeHUe ecTb EOF (abbpeBumaTypa oT end

of file — koHeu d¢aiina). Mbl O0MKHbI 0O6BABUTL NEPEMEHHYID C TaKoro Tuna, 4tobbl ero "xBaTwnio" gns

NpeacTaBieHNA BCEX BO3MOMHbIX Pe3y/nbTaToB, BblgaBaembix GyHKUMel getchar. Ham He noaxoauT Tmn char,
-

TaK KaK C Jo/XKHa 6biTb AoCTaTO4HO "eMKon", 4Tobbl NMOMUMO Nt06Oro 3HayeHuA TMna char 6biTb B COCTOAHUM
XpaHutb n EOF. BoT noyemy mbl ncnonbzyem int, a He char.

EOF — uenas KOHCTaHTa, onpeaeneHHas B <stdio.h>. Kakoe 3HaYeHWe MMeET 3Ta KOHCTAHTa — HEBAXKHO, INLIb
6bl OHO OT/IMYANOCh OT /I06Oro U3 BO3MOXKHBIX 3HaYeHWi TMNa char. Mcnonb3oBaHWe UMEHOBAHHOW KOHCTAHTbI C
YHUOULMPOBAHHBIM MMEHEeM TFapaHTUPYyeT, YTO nporpamMmma He 6yaeT 3aBuUCETb OT KOHKPETHOTO YMC/I0BOrO
3Ha4YeHUs, KOTOPOE, BO3MOKHO, B Apyrnx Cu-cuctemax byaeT UHbIM.

Mporpammy KONMpoBaHMA MOXKHO HanucaTb 6onee cxKaTo. B Cu ntoboe npucsamBaHme, Hanpumep
c = getchar ()

TPaKTYeTCcA KaK BbiparKeHWe CO 3HaYeHMEeM, PaBHbIM 3HAYEHUIO IEBOM YacTM NOC/Ae NPUCBAMBAHMA. ITO 3HAYUT, YTO
npucBaMBaHMe MOMET BCTpeYaTbCA BHYTPM 6onee CAOMKHOro BblpaykeHWa. Ecan npucBamBaHMe NepemMeHHOW c
PacrnosioXKMTb B MPOBEPKE YCA0BUA UMKAA while, TO Nporpammy KOMMPOBAHWA MOMKHO OyaeT 3anucatb B
cnepylolem Buge:

#include <stdio.h>

/* KONMMpOBaHMe BBOIA Ha BHIBOI; 2-4 Bepcua */
main ()

{
int c;
while ((c = getchar()) != EOF)
putchar (c);

Uukn while, nepecbinas B € NOAy4YeHHOE OT getchar 3HaYyeHWe, cpasy e MNPOBEPAET: He SABAAETCS /I OHO
"KoHuOoM daina". Ecim 3To He TaK, BbINOAHAETCA TeNo uMkna while n neyataetca cumson. Mo OKOHYaHUM BBOAA
3aBepuaeTca paboTta umkna while, a Tem camMbiM M main.



B maHHOM Bepcuu BBOA "UEHTpann3oBaH' — B MporpamMmme MMeeTcA TOJIbKO oAHO obpalleHune K getchar. B
pesynbTaTe oHa 60/1ee KOMNAaKTHa U sierdye BOCNPUHMMAETCA NPU YTEHMU. Bam 4acTo NpMAETCA CTaNIKMBATLCA C TaKOM
dopmolit 3anucK, rae NpucBaMBaHne AeNaeTca BMeCTe C NpoBepKoi. (YpesmepHoe yBnedyeHue e, 04HAKO, MOXKeT
3anyTaTb NporpaMmmy, MOSTOMY Mbl MOCTapPaeMCs NOJ1b30BaTbCA YKa3aHHON GOPMOM pPasymHo.)

CKOBKM BHYTPU YC/NOBUSA, BOKPYr NpuUcBanBaHuA, Heobxoaumel. llpuopumem | = Bbllle, YeM NPUOPUTET =, U3 Yero
cnenyet, YTo NPU OTCYTCTBUM CKOBOK npoBepKa !|= 6yaeT BbINOAHATLCA A0 onepauuyM NpucBaMBaHUA =. Takum
obpasom, 3anumcb

c = getchar () != EOF
S5KBMBaJIeHTHa 3anucu
c = (getchar() != EOF)

A 3TO COBCEM He TO, YTO Ham HYXHO: nepemeHHol ¢ byaeT npucsameatbea O an 1 B 3aBUCMMOCTM OT TOTO, BCTPETUT
WK He BCTPETUT getchar npu3HaKk KoHua daina. (bonee nogpobHo 06 3Tom cm. B rnase 2.)

YnpaxHeHue 1.6. YoeauTecb B TOM, UTO BblpaxKeHne getchar () != EOF nony4yaet 3HayeHne Oumnm 1.
YnpaxHeHue 1.7. Hannwute nporpammy, nevyataroLyto 3HavyeHme EOF.

1.5.2. [loacyeT CHMMBOJIOB
Cnepyolwana nporpamma 3aHMMAETCA MOACYETOM CMMBOJIOB; OHAa MMEET MHOFO CXOAHbIX YepT C Nporpammoi
KONWPOBaHWMA.

#include <stdio.h>

/* momcueT BBOIMMEIX CUMMBOJIOB; 1l-9 Bepcuda */
main ()
{

long nc;

nc = 0;

while (getchar () != EOF)

++nc;
printf ("%$1d\n", nc);

NHcTpyKumA
++nc;

npeAcTaBAseT HOBbI onepaTop ++, KOTOPbIA O3HAYaeT yseau4yums Ha eOuHuyy. BMecTo 3Toro mMoXHo 6b1i1o 6bl
HanucaTb nc = nc+1, HO ++NnCc HAaMHOIO Kopoue, a YacTo n adpdekTuBHee. CyLLEeCTBYeT aHaNOrMMYHbIM onepaTop -
—, O3HayYaloLWMn ymMeHbWUumMb Ha eduHuuy. OnepaTopbl ++ M —— MOTYT BbITb Kak npeduKcHbIMK (++nc), Tak u
NocTOUKCHbIMK (nc++). Kak byaeT nokasaHo B rnase 2, 3Tu Ase GopMbl B BbIPAXKEHUAX UMEIOT PasHble 3HaYeHUs, HO
M ++nc, n nc++ Ao6aBAAIOT K nC eguMHULY. B AaHHOM cydae Mbl OCTAHOBUAWUCH Ha NpedUKCHOM 3anucu.

Mporpamma noacyeta CMMBOJIOB HaKan/MBaeT CymMy B nepemeHHon TMna long. Llenble TMna 1ong mMmeoT He
meHee 32 6MTOB. XOTA Ha HEKOTOPbIX MAalWHAX TUMbl int M 1ong MMEKT OAMHAKOBbLIN pPasmep, CyL,ecTBYHOT,
O/ZIHaKO, MallMHbI, B KOTOPbIX int 3aHMMaeT 16 BUTOB C MaKCMMaNbHO BO3MOMHbIM 3HaYeHnem 32767, a aTo —
CpPaBHUTE/IbHO MaNeHbKoe YMUCAO, U CYETYMK TUNA 1int MoxeT nepenosHuTbeA. Cneumdpukauma $1d B printf

YKa3blBaeT, YTO COOTBETCTBYIOLWMNIA apryMeHT MmeeT Tun 1ong.



Bo3MOXKHO 0XBaTUTL elle 6oNblNI AMana3oH 3HaYeHU, ecin Ucnosb3oBaTb TMN double (1. e. float ¢ ABOMHOM
TOYHOCTbIO). MPUMEHMM TaK¥Ke MHCTPYKUMIO for BmecTo while, 4yTobbl NPOAEMOHCTPUPOBATL APYroi cnocob
HanucaHuA UMKna.

#include <stdio.h>

/* nomcueT BBOIMMEIX CHMMBOJIOB; 2-4 Bepcusa */
main ()

{
double nc;
for (nc = 0; getchar() != EOF; ++nc)

printf ("%.0f\n", nc);

B printf cneundukatop % npumeHsaeTca Kak ana float, Tak u gna double; cneumduratop $.0f o3HayaeT
neyatb 6€3 AecATUYHOM TOUYKM U APOBHOM YacTh (MOCNeAHAA B HAlLEM C/lyYae OTCYyTCTBYET).

Teno yKasaHHoro for-uMKna Mycto, NOCKONbKY KPOME MPOBEPOK M MPUpaLLeHMI CYETYMKa AeNaTb HUYEro He
HYy)KHO. Ho npasuna rpammatnkn Cu TpebyloT, 4yTobbl for-uUMKN umen Teno. BbinonHeHue 3aToro TpeboBaHMsA
obecneymBaeT M30/MPOBAHHAA TOYKA C 3aNATOM, Ha3blBaemas MyCcTon MHCTPYKLMeX. Mbl NOCTaBUAM TOUKY C 3anNATOM
Ha OTAENbHOW CTPOKe ANA 6oblieit HarNAAHOCTH.

HaKoHeL, 3aMeTuUM, YTO ecn BBOJ, HE COAEPKUT HU OAHOr0 CMMBOAA, TO NPU NEPBOM e 0bpalleHnn K getchar
ycnoBue B while wmamM for He 6yAeT BbINOAHEHO W Mporpamma BblAACT HyAb, YTO W 6yaeT NpPaBWUAbHbIM
pe3ynbTaToM. ITO BaxHO. OAHO M3 NPUB/EKATe IbHbIX CBOMCTB UMKAOB while n for COCTOUT B TOM, YTO yC/l0BME
npoBepaeTca A0 TOro, Kak BbIMOAHAETCA TeNo uMKna. Ecam HMYero aenatb He Hafdo, TO HUYEro AenaTtbea U He Byaer,
MycTb AaKe TeNo UMKAa He BbIMOJHUTCA HU pasy. lporpamma Ao/XKHa BecTn ceba KOPPEKTHO M Npu Hy/eBOM
KO/MMYecTBe BBOAMMbIX CMMBO/10B. Camo YCTPOMCTBO UMKAOB while U for gaeT AONONHUTENbHYIO YBEPEHHOCTb B
NpPaBUAbHOM NOBEAEHMM NPOrPaMMbl B C/Ty4ae rpaHUYHbIX YCI0BUA.

1.5.3.IloacueT cTpPOK

Cnegylowan nporpamma NoAcHUTbIBAET CTPOKKU. Kak ymomMuHanoch Bbllle, cTaHoapTHaa bubnunorteka obecneumsaeT
TaKylo Mogenb BBOZA-BbIBOAA, MPU KOTOPOI BXOAHOMN TEKCTOBbIA MOTOK COCTOWUT M3 MOC/eA0BaTE/IbHOCTU CTPOK,
KaXkOaA M3 KOTOPbIX 3aKaHYMBAETCA CUMBOJIOM HOBOM CTPOKU. CnefoBaTeNbHO, MOACHET CTPOK CBOAMUTCA K NoAcYeTy
Yyncaa CMMBOJIOB HOBOW CTPOKM.

#include <stdio.h>

/* MomcueT CTPOK BXOIHOTO IOTOKa */
main ()
{

int ¢, nl;

nl = 0;

while ((c = getchar()) != EOF)

if (¢ == '"\n'")
++nl;
printf ("%d\n", nl);

Teno uukna Tenepb 06pasyeT MHCTPYKUMA 1if, Nog KOHTPO/EM KOTOPOM HaxoOmuTCA yBe/udeHMe cyeTymKka nl Ha
eanHunuy. MHCTpyKumMAa 1f npoBepseT ycnoBMe B CKOBKax M, €CAN OHO MCTUHHO, BbIMOAHAET CAeAyIOWYy0 32 HUM



WHCTPYKUMIO (MAW Fpynny MHCTPYKUMI, 3aKA0YEHHYIO B duUrypHble CKOBKM). Mbl onATb AefiaeM OTCTYMbl B TEKCTe
Nporpammbl, YTo6bI MOKa3aTb, YTO YEM YNPABAAETCA.

[BOWNHOI 3HaK paBeHcTBa B A3blke CM 0603HavaeT onepaTop "paBHO" (OH aHanorMyeH onepaTtopy = B MNackane u .
EQ. B ®opTpaHe). YaBanBaHWe 3HaKa = B onepaTope NPOBEPKU Ha PaBEHCTBO CAeNaHo ANA TOro, YTobbl OTAUYUTL
ero oT eAMHWYHOro =, ucnosabsyemoro B Cu Ana ob603HayeHUs npucBamBaHuA. MNpeaynpexaaem: HauMHawolme
nporpammmpoBatb Ha Cu MHOr4a NUWYT =, a UMeT B Buay ==. Kak mbl yBuaum B rnase 2, B 3TOM Cay4yae
pesynbTatom 6yaer ob6blYHO BMOAHE AONyCcTUMOe Mo ¢opmMe BbiparkeHWe, Ha KOTOpOe KOMMWUAATOP He BblaacT
HUKaKUX MPeAyNpexAatoLLmX COOBLLeHNIT’.

CrMMmBO/, 3aKNHOYEHHDBIN B OAMHOYHbIE KaBbluKKM, NpeacTaBaseT coboi uenoe 3HayeHUe, paBHOe Koay 3TOro CMMBOA
(B KOOMpPOBKeE, NPUHATOM HA AAHHOKN MaLWMHe). ITO TaK Ha3blBaeMasa CUMBO/IbHAA KOHCMAaHma. CyuiecTByeT U Apyroi
Cnocob AnA HanuMCaHWA MaNeHbKUX LEeNbiXx 3HavyeHui. Hanpumep, 'A' ecTb CMMBOJIbHAA KOHCTAHTA; B Habope
cmmBonoB ASCIl ee 3HayeHuMe paBHAeTCA 65 — BHYTpeHHeMy nNpeacTaBaeHuto cumBona A. KoHeyHo, 'A' B poau
KOHCTaHTbI NpeAnoyTuTenbHee, YeM 65, NOCKObKY CMbIC/ NepBon 3anucu 6onee o4yeBUAEH, U OHA He 3aBUCUT OT
KOHKpeTHOoro cnocoba KoanMpPOBKM CUMBOJIOB.

JdcKenn-nocneoBaTeIbHOCTU, MUCNONAb3yeMble B CTPOKOBbIX KOHCTAHTaX, AOMYCKAlOTCA TaKXe WU B CMMBOJIbHbIX
KOHCTaHTax. Tak, '\n' ob03HayaeT KoL CMMBOJIa HOBOW CTPOKM, KoTopblid B ASCIl paseH 10. Cnepyet obpatuTb
ocoboe BHMMaHMe Ha To, 4To '\n' obo3HayaeT oAuH CMMBOA (KOZ KOTOPOroO B BblpaxKEHWWM PacCMaTpMBaeTCa Kak
Lesoe 3HayeHue), B TO BpemMa Kak "\n'" — CTPOKOBas KOHCTaHTa, B KOTOPOM YMCTO C/IyYalMHO YKasaH OANH CUMBOS.
Bosiee nogpobHO pasnmumne mexay CMMBOAbHbIMU U CTPOKOBbIMUM KOHCTaHTaMu pa3bupaeTca B rnase 2.

YnpaxHeHue 1.8. Hanuwute nporpammy a1 nogcyera npobenos, Tabynaunii U HOBbIX CTPOK.

YnpaxHeHune 1.9. Hanuwute nporpammy, KOMMPYIOLLYHO CMMBOJIbI BBOAA B BbIXOAHOM MOTOK M 3aMEHSIOLLYHO
cToAlmMe noapas npobenbl Ha 0AnH npoben.

YnpaxHeHnue 1.10. Hanuwwute nporpammy, KOMMPYIOLLYIO BBOAMMbIE CMMBO/bI B BbIXOAHOW MOTOK C 3aMeHOM
cumBoOna Tabynsaumm Ha \t, cumBona 3abos Ha \b U Kaxpon obpaTHOM HaKAOHHOW 4YepTbl Ha \\. 3TO caenaert
BUAMMbIMW BCE CUMBOIbI TabynaLMM 1 3a601.

1.5.4. Iloacuer cJ10B

YeTBepTan M3 Hawel cepum NOAE3HbIX MPOrpamMmm MOACYMTbIBAET CTPOKM, CIOBA M CMMBO/bI, MPMYEM NOA, CI0OBOM
34ecb umeeTca B BMAY Ntobas CTPOKa CMMBOJIOB, He cogepKalan B cebe npobenos, Tabynaumin 1 CMMBOJIOB HOBOIA
CTPOKW. ITa Nporpamma ABAAETCA YNPOLLEHHOWN Bepcren nporpammbl we cuctembl UNIX.

#include <stdio.h>

#define IN 1 /* BuyTpu ciyjoBa */
#define OUT 0 /* BHe cjoBa */

/* nomcyueT CTPOK, CJIOB M CUMBOJIOB */
main ()
{

int ¢, nl, nw, nc, state;

state = 0OUT;

nl = nw = nc = 0y
while ((c = getchar()) != EOF) {
++nc;
if (¢ == '"\n' )
++nl;

3 v
CoBpemeHHble KOMMUAATOPbI, KaK NPaBMO, BblAAOT NpeaynpeXKaeHne 0 BO3MOXKHOM owmnbKe. — Mpumey. peo.



if (c=="" || c=="\n"[] c=="\t")
state = OUT;

else 1if (state == OUT) {
state = IN;
++nw;

}

printf ("%d %d %d\n", nl, nw, nc);

Kaxabl pas, BCTpeyasa nepsblii CUMBOJ C/I0Ba, NPOrPaMmMa U3MEHAET 3HaUYeHWe cYeTYMKa cnos Ha 1. MNepemeHHas
state ¢QMKcUpyeT TeKyllee COCTOAHME — HaxOAMMCA Mbl BHYTPU WM BHe cioBa. BHauyane el npuceamBaetcA
3HayeHne OUT, 4TO COOTBETCTBYET COCTOAHWUIO "BHe cnosa". Mbl npegnoyntaem Mnonb30BaTbC MMEHOBaHHbIMMU
KOHCTaHTamu IN 1 OUT, a He cobcTBEHHO 3HaveHUaMM 1 1 0, 4yTobbl caenaTtb nporpammy 6osee NOHATHOM. B Takoi
MaJIeHbKOM Nporpamme 3TOT NPUMEM Mano YTO AaeT, HO B 6ONbLION Nporpamme yBeNMYeHUe ee ACHOCTU OKynaet
He3HauYuTe/IbHble AONONHUTENbHbBIE YCUIUA, NOTPAYEHHbIE HA TO, YTOObI MMCATb NPOrPaMmy B TaKOM CTWUJIE C CAMOTO
Hayana. Bbl 06HapyxuTe, 4tTo BONbLIME N3MEHEHMA FOPA3L0 Slerye BHOCUTb B T€ MPOrpamMmbl, B KOTOPbIX Marnyeckune
4Yncna BCTPEYAIOTCS TONIbKO B BUAE MMEHOBAHHbIX KOHCTAHT.

Ctpoka
nl = nw = nnic = 0;

yCTaHaBAMBaeT BCe TPW NepemeHHble B HyAb. Takas 3anucb He ABNAETCA KaKoM-TO 0CoBOoi KOHCTpyKumen wu
AOMyCcTMMa MOTOMY, 4YTO MPUCBaMBaHME €eCTb Bblpa)KEHME CO CBOMM COBCTBEHHbIM 3HAyeHWem, a onepauuu
npuceanMBaHMsA BbINOMHAIOTCA CNpaBa HaneBo. YKasaHHaA CTPOKa 3KBUBAIEHTHA

nl = (nw = (nc = 0));
Onepatop | | o3HavaeT UJIN, TaK 4TO CTPOKA
if (c== """ |] ¢ == "\n" || ¢c == "\t")

yuTaeTcs Kak "ecnm c ecTb Npoben, uau ¢ ecTb HOBas CTPOKA, UAU C ecTb Tabynsauma". (HanomHum, yto BUAMMasA
acKenn-nocnenoBaTeNbHOCTb \t 0603HaYaeT cMmBOA Tabynauuun.) CyLecTByeT TaKKe OMnepaTop & &, O3HaYatowmi
WN. Ero npuvopuTeT Bbllle, Yem MPUOPUTET | |. BbipaxkeHMUs, CBA3aHHble onepaTopamMu && WUAW | |, BblYMCAAKOTCA
CNieBa HanpaBo; MpPM 3TOM FapPaHTUPYETCA, YTO BbIUMC/IEHWUA Cpasy NPepBYyTCs, KaK TO/AbKO OyaeT yCcTaHOBEHA
WCTUHHOCTb WU NI0XKHOCTb ycnoBuA. Ecam ¢ ectb npoben, To Aanblue NPoBepATb, ABAAETCA 3HaYeHME C CUMBOJIOM
HOBOW CTPOKM WU 3Ke TabynAaunn, He HY3KHO. B 3TOM YacTHOM ciiyyae AaHHbIM cnocob BbIMMCNEHUI HE CTOJIb BAaXKeH,
HO OH MMeeT 3HayeHue B 6osiee CNOXKHbIX CUTYyaLMAX, KOTOPbIE Mbl BCKOPE PAaCCMOTPUM.

B npumepe TaKk)Ke BCTpeyaeTcA C/1I0BO €1 se, KOTOpOoe YKa3blBaeT Ha a/ibTepPHATUBHbIe AGVICTBMH, BbIMNO/IHAEMbIE B
CNlyyae, Korga ycaoBue, yKasaHHoe B 1f, He ABAAETCA MUCTUHHbIM. B O6UJ,€M Bnage ycnoBHaa WHCTPYKUUA
3aMUCbIBAETCA TaK:

if (BrpaxeHme)
MHCTPOYKIIMS,
else

MHCTPYKIIMS,

B KOHCTpYyKUMKM 1f-e1se BbINONHAETCA O4HA W TONbKO OZHA M3 ABYX MHCTPYKUMIA. ECin 8bipayceHue UCTUHHO, TO
BbIMNOIHAETCA UHCMPYKUUSA;, €CNU HET, TO UHCMPYKUUSA,. Kaxpaa us aTux ABYX MHCTPYKLMI NpeacTaBaseT coboit
Mb0 OAHY MHCTPYKLMIO, IMBO HECKOJIbKO, 3aK/toYeHHbIX B GUTypHble CKOHKKU. B Hawel nporpamme nocne else
CTOUT UHCTPYKLMA 1 T, ynpaBastowwasn 4BYMSA TAKUMUN MHCTPYKLUUAMM.



YnpaxHeHnune 1.11. Kak npoTtectupoBaTb nporpammy nogcyeta cnos? Kakoil BBOZ, BeposiTHee BCEro OBHAPYKMUT
OLUNBKMU, €C/IU OHU BbINN A0NYLLEHbI?

YnpaxkHeHune 1.12. Hanuwwute nporpammy, KoTopas nevaTtaeT COAepPrKMMOe CBOEro BBOAA, MOMELLAsA Mo O4HOMY
CNOBY Ha KaK40W CTPOKe.

1.6. MaccuBbI

A TeENEPb Hanuwem nporpammy, noAcHmUTbiBalOWYO MO OTAENBbHOCTU KaxXAytro u,Md)py, CMMBO/Ibl-pa3gennTenn
(npobenbl, TabynauMm n HoBble-CTPOKK) U BCe ApYyrMe CUMBOJIbI. ITO HECKOJIbKO UCKYCCTBEHHAsA MPOrpamma, HO OHa
Nno3BO/IUT Ham B OAHOM nNpumepe npoaeMOHCTPUpOoBaTb €ele HECKOJ/IbKO BO3MOXHOCTeN fA3blka Cun. UmeeTtca
ABeHaguaTb KaTeropuit BBOAMMbIX CUMBOJIOB. Y40OHO BCe AeCATb CYETYMKOB LMPP XpaHUTb B MaccuBe, a He B BUAeE
AeCATU OTAE/IbHbIX NepeMEHHDbIX. Bot O4NH U3 BapUNaHTOB 3TOM nporpammsol:

#include <stdio.h>

/* momcueT uMdp, CUMBOJIOB—-pPa3OEJIUTEJIEN M MIPOUMX CHMMBOJIOB */
main ()
{

int ¢, i, nwhite, nother;

int ndigit[10];

nwhite = nother = 0;

for (1 = 0; 1 < 10; ++1)

ndigit[i]= 0;

while ((c = getchar()) != EOF)
if (¢ >= '0" && c <= '9'" )
++ndigit[c - '0" ];
else 1if (¢ == " " || ¢ == '"\n' || c == "\t")
++nwhite;
else
++nother;
printf ("umbpwe =") ;

for (i=0; 1 < 10; ++1)
printf (" %d", ndigit[i]);
printf (", cuMmBoOJBI-paszmenurenu = %$d, npoume = %d\n", nwhite, nother);

B pesynbTaTe BbINO/HEHWUA 3TOM Nporpammbl OyaeT HanevaTaH cieayowunin pesyabTart:

ubper = 9 3 0 0 0 0 0 O 0 1 , cumMmBOJBEI-pazmenurenu = 123, npoume = 345
Ob6basneHne

int ndigit[10];

o0bbasnAeTr ndigit maccmsom 13 10 3HaYeHUM TMNa int. B Cn anemMeHTbl MaccuBa BCeraa HymepyrtoTca HavMHas ¢
HYNS, TaK YTO 3/IEMEHTaMM 3Toro maccmea byayt ndigit [0], ndigit[1],.., ndigit [9], 4TO yuuTbiBaETCA B
for-ymknax (Npy MHUUMANU3aLMM U NeYaT MaccuBa).

NHaeKkcom moxkeT bbiTb toboe Lenoe BbipaxkeHne, obpasyemoe LesbiMu nepeMeHHbIMU (Hanpumep, 1) 1 Lenbimu
KOHCTaHTaMu.

MpuBeaeHHas Nporpamma onmnpaeTcs Ha onpeesieHHble CBOMCTBa KOAMPOBKM undp. Hanpumep, nposepka

if (¢ >= '0" && c <= '9' ) ...



onpegenaeT, ABAAETCA TN HaXO,D,ﬂU.LMﬁCﬂ B C CMmBON LI,Md)pOlZ. Ecam aTo TakK, To
c - 'Q"

€cTb Yncnosoe 3HayeHue umdpbl. CKazaHHOE CNpaBenIMBO TONILKO B TOM C/ly4ae, eciv Ana psaga 3HadeHun '0'
"17,...," 9" Kaxkgoe cneaytollee 3HaYeHMe Ha 1 6osblue npeabiaywero. K cyactblo, 3TO Npasuao cobatogaeTcs BO
BCex Habopax CUMBO/IOB.

MNo onpepeneHunto, 3HaYeHMA TUNA char ABAAIOTCA NPOCTO ManbiMU LesbIMKU, TaK YTO NepemeHHble U KOHCTaHTbI
T™MNA char B apuPMETUUECKMX BbIPAKEHUAX UAEHTUYHbI 3HAYEHMAM TMNA int. 3TO U eCcTecTBeHHO, U yA06HO;
Hanpumep, ¢ - 'O' ecTb ULenoe BblpaxKeHue C BO3MOXHbIMU 3HaveHuaMmM oT O A0 9, KOTOpble COOTBETCTBYIOT
cumBonam oT '0' pgo '9', xpaHAwMMcA B nepemeHHOW c. TakMm o6pasom, 3HaYeHWe [AHHOIO BblPAXKEHUSA
ABNAETCA NPABUNbHbIM MHAEKCOM ANA maccmBa ndigit.

Cneaylowmii pparmeHT onpegenset, ABAAETCA CUMBOJ UMPPOM, CUMBOIOM-PasAeanTeNeM NN YEM-HUOBY b MHBIM.

if (¢ >= '0" && c <= '9")
++ndigitfc - '0'];

else 1f (¢ ==" " || ¢ == "\n'" || e == "\t")
++nwhite;

else
++nother;

KoHCTpyKuMA BUAA

if (ycimoBme;)
MHCTPYKIIMS;
else if (ycrmoBuey)
VMHCTPYKLM,
else

MHCTPYKIIMA,

4yacTo NpPUMEHSETCA ANA Bblbopa OAHOrO M3 HECKOJIbKMX aNbTepPHATUBHBIX MyTE, MMEIOLWMXCA B Mporpamme.
Ycn08uUs BbIMMCNAIOTCA NO MOPAAKY B HaMNpaBJeHUMM CBEpXy BHM3 A0 Tex Nop, NOKa OAHO M3 HUX He byaet
YAOB/IETBOPEHO; B 3TOM C/ydyae 6yAeT BbINOAHEHA COOTBETCTBYIOWANA eMy UHCMPYKUUSA, 1 paboTa Bcei KOHCTPYKLUK
3aBepwuTca. (/llobaa U3 UHCMpyKyuli MOXKeT BbITb rPYNMNoi UHCTPYKUMIM B GpUrypHbIX CKOBKax.) Ecam HU oagHO 13
YCNOBUWIA HE yA0BNETBOPEHO, BbINOJHAETCA NOCNEAHASR UHCMPYKYUS, PacrnofioxKeHHas cpasy 3a el se, ec/iv TakoBas
nmeeTcs. Ecam e else u cnepyoweit 3a Hel MHCTPYKUMKM HeT (Kak 3To 6bla1o B Nporpamme nogcyeTa cnos), To
HWKaKue AeincTema Booblue He npousBogAaTca. Mexay nepsbiM if M 3aBepllaloWMM else MOXKET bbiTb CKONbKO
yrogHo KombuHauuii Buga

else 1f (ycmoBue)

VMHCTPYKIIMA

Korga Mx HeckonbKo, nporpammy pasymHoO ¢opmaTMpoBaTh TaK, Kak Mbl 34ecb MNoKasanu. Ecnu ke Kaxabin
cneayowmii if casurate BNpaBo OTHOCUTE/IbHO Mpeablayliero else, To NPU AJIMHHOM KacKafe MpoBepoOK TEeKCT
OKa)KeTcs CAULWKOM B6M3KO NPUNKATbIM K MPaBoOMY Kpato CTPaHMLLbI.

MHCTpyKuMAa switch, peuyb O KoTopoW noigetr B rnase 3, obecneumBaeT Apyro cnocob w3obparkeHus
MHOronyTeBoro BeTBAeHMA Ha A3blke Cu. OH 6osiee NOAXOAMT, B YaCTHOCTM, TOrAa, Korga yc/ioBvMem nepexoaa
CNYKUT COBMageHMe 3HAYEHUA HEKOTOPOTO BbIPaXKeHWA LLeJIOYMCAEHHOTO TUMA C OAHOM M3 KOHCTAHT, BXOAALWMX B
3aJaHHbI Habop. BapMaHT Hawel Nporpammbl, pPeasrM3oBaHHOM C MOMOLWb0 switch, npuBoguTca B naparpade
3.4.



YnpaxkHeHue 1.13. Hanuwute nporpammy, neyataroLyo rmctorpammbl AMH BBOAUMBIX CNOB. TMCTOrpammy nerko
pUCOBaTb FOPM30HTA/IbHBIMKU NOJI0CaMU. PrUcoBaHMe BEPTUKANbHbIMM Nosiocamu — 6onee TpyaHan 3aga4va.

YnpaxHenune 1.14. Hanuwwute nporpammy, nedyaTalowWylo TMCTOrPaMMbl YacTOT BCTPEYAEMOCTM BBOAMMBIX
CMMBOOB.

1.7. DyHKIUH

®dyHKuMM B CM UrpatoT Ty }Ke PoJib, YTO U nognporpammbl U GyHKUMKM B PopTpaHe nam npoueaypbl U GyHKUMN B
Mackane. PyHKuMA obecneumBaeT yaobHbIM cnocob oTaenbHO 0POPMUTL HEKOTOPOE BbIYUC/IEHME U MOJb30BATbCA
UM ganee, He 3ab60TACb O TOM, KaK OHO peasnn3oBaHo. lMocne Toro, Kak GYHKLMN HAaNMCaHbl, MOXKHO 3a6bITb, KaK OHU
CAenaHbl, 4OCTAaTOYHO 3HATb UL, YTO OHU YMetOT AenaTb. MexaHU3M ncnosb3oBaHna ¢yHKummM B Cn yaobeH, nerok
n adpdeKtTMBeH. Hepeako Bbl bygeTe BCTpedyaTb KOPOTKME OYHKUMM, Bbi3blBaeMble JUWb €AUHOXNAbl;, OHMU
odopmneHbl B BUuAe GyHKLMN C 0OAHON-eANHCTBEHHOM LeNblo — NOAYYUTb Bosiee ACHYI0 nporpammy.

[o cMx nop Mbl NONIb30BaNNCh FOTOBbIMKU GYHKUMAMKM Bpode main, getchar n putchar, Tenepb HacTana nopa
HaM CaMMM HanMcaTb HECKONbKO ¢yHKUM. B Cn HeT onepaTopa BO3BeAeHUA B CTeneHb Bpoae ** B dopTpaHe.
MosaToMy NPOUANIOCTPUPYEM MeXaHM3M onpeaeneHva GyHKUMKM Ha npumepe GYHKUMKM power (m, n), KOTopas
BO3BOAMUT LieIoe m B LLe/IYI0 MOJIOXKUTENbHYIO CcTeneHb n. Tak, power (2, 5) MmeeT 3HayeHue 32. Ha camom gene
ONA NPaKTUYECKOro MNpUMeHeHMa 3Ta OYHKUMA MANoNPUrogHa, TaK KaK onepupyeT AuUlb ManbiMU  LEebIMU
CTEeMNeHAMM, OLHAKO OHA BMOJIHE MOXKET MOCAYXKUTb WAMOCTpauuen. (B ctaHaapTHoi 6ubanoTteke ectb GpyHKUMSA
pow (x, y),Bbluncasaowas x'.)

MNTak, mbl nmeem O YHKUMIO power W [NaBHY GYHKUMIO main, NOMb3YIOWYIOCA ee ycayramu, Tak 4To BcA
nporpamma BbIrAAAMT cneayowmm obpasom:

#include <stdio.h>
int power (int m, int n);

/* TecT QYHKLUMM power */
main ()
{
int 1i;
for (i = 0; 1 < 10; ++1)
printf ("$d %d %d\n", i, power(2,1i), power (-3, 1));
return 0;

/* BO3BOOUT base B n-i crenedn; n >= 0 */
int power (int base, int n)
{

int i, p;

P =1

for (i = 1; 1 <= n; ++1)

p = p * base;
return p;

OnpeaneneHne Nob0oIM GYHKUUM UMEET cneayowmii BUA.:

TUI-PE3YJIETaTa MUMSI—-QYHKIMM (CHMCOK HapaMeTpoB, €CJM OH €CThb)
{
OOBABIIEHMUS

MHCTPYKIIM



OnpeaeneHns GyHKUMA MOTYT pacnonarateca B 1t06om nopaake B O4HOM UM B HECKO/IbKMX UCXOAHbIX dalinax, Ho
nobas GyHKUMA [OMKHA ObITb LLE/IMKOM PacrnofioXKeHa B KaKOM-TO ogHOM. Ecan MCXopHbI TeKCT mporpammbl
pacnpefeneH no HecKosbkUM ¢ainam, To, 4Tobbl ee CKOMMMAMPOBATb M 3arpysuTb, BamM MNpUAETCA CKasaTb
HECKoJ1IbKo 6onblUe, YeM Npu UCNOob30BaHUM 0AHOrO dalina; HO 3TO Y»Ke OTHOCUTCA K ONepaLMoOHHOM cUucTeme, a He
K A3bIKYy. [MOKa Mbl Npegnonaraem, 4to obe GyHKUMM HaxomdATCs B OAHOM ¢dainne, Tak YTO ByAeT JOCTAaTOYHO Tex
3HAHWI, KOTOPbIE Bbl Y*KE MNOAYYNAN OTHOCUTENBHO 3aMycKa Nporpamm Ha Cu.

B cnepytouLeit cTpoke us PpyHKUMU main K power obpallatoTca ABaXKabl.
printf ("$d %d %d\n", 1, power(2,1i), power (-3,1));

Mpun Kaxkaom Bbi3oBe GYHKLUUM power nepenaloTca [iBa apryMeHTa, W KaKAblid pa3 rnaBHas nporpamma main B
OTBET MOoJIy4YaeT Lesoe YMCN0, KOTopoe 3aTeM NPUBOANTCA K A0/IKHOMY GOpmMaTy M nevataeTcs. BHyTpuM BbipaXkeHUn
power (2,1) npepactaBnseT coboi Lenoe 3HayeHWe TOYHO TaK e, Kak 2 uan i. (He Bce dyHKUMM B KayecTse
pes3ynbTaTa BblAAloT Lie/ible 3HaYyeHuA; NnoapobHo 06 aTom byaeT ckasaHo B rnase 4.)

B nepBo# cTpoKe onpeaeneHua power:
int power (int base, int n)

YKa3bIBaloTCA TUMbl NAapameTpoB, UMA GYHKUMM M TUN pe3ynbTata. MMeHa napamMeTpoB /IoKajbHbl BHYTPU power,
3TO 3HAYMT, YTO OHW CKPbITbI ANA Nto6oi Apyron GYHKUMK, Tak YTO OCTasibHble NoANPOrpaMmbl MOryT cBo60aHO
NnoNb30BaTbCA TEMU Ke MMEHaMW ONA cBoux ueneit. locnegHee yTBep)KAEHME CMNPaBeA/IMBO TaKke A/
NnepemeHHbIX i M p: i Bpower U 1 Bmain He UMET mexay cobolt Huyero obLuero.

Janee napamempom mbl byiem Ha3blBaTb MEPEMEHHYIO U3 CMIUCKA MAapaMEeTPOB, 3aK/IIOYEHHOTO B KPYT/ible CKOOKM U
3aJaHHOro B onpeaeneHun GyHKLMMK, a apeyMeHmoM — 3HauyeHue, UCMo/ib3yeMoe Npu obpaleHnn K GyHKUUMN.
NHoraa B TOM e CMblC/ie Mbl Byaem ynotTpebnate TEPMUHbBI hopmanbHbeIl apaymeHm v ghakmuyeckuli apaymeHm.

3Ha4yeHue, BbluMCAAEMOE d)ymu,meﬁ power, BO3BpallaeTcAa B main ¢ NOMOLLbIO UHCTPYKLUMM return. 3a cnosom return
MOXeT CnegoBaTb noboe Bblpa*XeHue:

return BEPaXeHME;

dPyHKUMA He obA3aTesIbHO BO3BPALLAET Kakoe-HMOyaAb 3HauyeHue. MHCTpyKumAa return 6e3 BblpaxKeHUA TONbKO
nepegaer ynpas/ieHue B Ty Mporpammy, KOTOpas ee BbI3Baja, He MepenaBas el HUKAKOro pesy/bTUpPYHOLLEro
3HayeHMA. To e camoe NPOUCXOAMT, eCAN B MPOLLECCe BbIMUCAEHMIA Mbl BbIXOAMM Ha KOHeL, OYyHKUMW,
0603HaYeHHbIV B TEKCTEe NocneaHel 3aKkpbliBatowen GUrypHol ckobkoi. BoamorkHa cuTyaLmsa, KOraa Bbi3blBatoLLas
dYHKUMA UTHOPUPYET BO3BPALLAEMbIN el pe3ynbTar.

Bbl, BEPOATHO, 06PaTUAN BHUMAHME HA MHCTPYKUMIO return B KOHUEe main. MoCKobKY main ecTb GpYHKUMA, KaK U1
ntobas Apyras, OHa MOXKET BEPHYTb pe3y/ibTUpytolee 3HaYeHMe TOMY, KTO ee Bbi3Bas, — GAKTUYECKU B Ty cpeay, U3
KoTopoW 6blna 3anyweHa nporpamma. O6bIMHO BO3BPALLAETCA HY/NE€BOE 3HaYeHue, YTO FOBOPUT O HOPMasbHOM
3aBepLlIeHUN BbINOAHEHMA. HeHyneBoe 3HaYeHne CUrHanM3npyeT 0 HeOBbIYHOM MK OWMBOYHOM 3aBeplueHun. o
CUX MOp paau MPOCTOTbl Mbl ONyCKaAW return B main, HO C 3TOr0O MOMeHTa byaem 3afdaBaTb return Kak
HanomMMHaHMe O TOM, YTO NPOrpPamMbl AO/KHbI COOBWATb O COCTOAHMM CBOEro 3aBepLIeHUA B OMepaumoHHYLO
cuctemy.

Ob6basneHune
int power (int m, int n);

CToslLEee HeMnocpeacTBEHHO Nepes main, coobwaeT, YTo QYHKLMA poOwer OXKMAAeT ABYX apryMeHToB TUMa int u
BO3BpalllaeT pe3ynbTaT TMnNa int. JTo o06bABAEHME, Ha3blBaemoe [PoMomurnom GyHKUUU, AOMKHO 6bIiTb



COrnacoBaHoO C onpefeneHMemM U Bcemu Bbi3oBamu power. Ecanm onpegeneHve ¢yHKUMM MAN BbI3OB He
COOTBETCTBYET CBOEMY NPOTOTUMY, 3TO OLLMBKA.

MmeHa napameTpoB He TpebyloT cornacoBaHms. PakTUYECKM B MPOTOTUMNE OHM MOTYT 6biTb MPOU3BO/IbHBIMU UK
BOOOLLE OTCYTCTBOBATb, T.€. MPOTOTUN MOXKHO Obl10 Obl 3anMcaTh U Tak:

int power (int, int);
O,CI,HaKO y4a4HO FIO,CI,O6paHHbIe MMEHA NOACHAKOT Nporpammy, 1 Mol 6y,£I,EM 4acCTO 3TUM NOJIb30BaATbCA.

Uctopuueckana cnpaBKa. Camble 6onbluime otanumna ANSI-Cu oT 6bonee paHHUX BEPCUIA A3bIKA KaK pas U 3aKato4atoTca
B cnocobax obbaBneHua n onpegeneHns GyHKUMn. B nepeoit Bepcuun Cn dyHKUMIO power TpeboBasock 3a4aBaTh B
cnepywowem suae:

/* power: BO3BOIMT base B n-io cTerneHn; n >= 0 */
/* (Bepcusa B cTapoMm cTuje g3bika Cu) */

power (base, n)

int base, n;

(

int 1, p;

for (i = 1; i <= n; ++1)
P = p * base;
return p;

34ecb MMeHa MapameTpoB MepeyuncsieHbl B KPYrbiX CKOBKax, a Mx TuUMbl 3afaHbl nepes NepBoli OTKpbIBaloLen
¢durypHoli ckobkoi. B cayyae OTCYTCTBUA yKa3aHUs O TUMe MapameTpa, CYUTAeTCs, YTo OH MmeeT Tvn int. (Teno
bYHKLUMKM He npeTepnesio USMEHEeHWN.)

OnucaHne power B Havyane NPOrpammbl COrnacHo nepsol Bepcum CU AOMKHO 6bi10 6bl BbIFNAAETL CEAYIOLMM
obpasom:

int power () ;

Henb3a 6bln0 3agaBaTb CMNUCOK MapameTpoB, M MNO3TOMY KOMMOWAATOP HE WMMEeN BO3MOMKHOCTM MPOBEpPUTb
NpPaBUAbHOCTb 0bpalleHnit K power. Tak Kak Npu OTCYTCTBUM 06BbABAEHUA power Npeanonaranocb, YTo GyHKUMA
BO3BpalLL@eT 3HaYeHne TMna int, To B 4aHHOM c/y4Yae 06bABNEHME LLeIMKOM MOXKHO 6b110 6bl ONYCTUTb.

HoBbI CMHTaKcMC A1A NPOTOTUNOB OYHKLMI obneryaer KoMnuaatopy ob6Hapy)KeHMe oWWBOK B KoaMyecTse
aprymeHToB M WX Tunax. CTapbli CUMHTAKCUC O6bBABNEHMA W onpeaeneHuss QyHKUMM BCe elle AOoMnycKaeTcs
ctaHgapTom ANSI, no KpaiiHelt mepe, Ha NepexofHbli Nepuos, HO ec/iv Ball KOMNUAATOP MOALEP!KMBAET HOBbIV
CUHTAKCUC, Mbl HACTOATE/IbHO PEKOMEHAYEeM NOJIb30BATLCA TO/ILKO UM.

YnpaxHeHnue 1.15. MNepennwunTte nporpammy npeobpasoBaHMsA TemnepaTyp, BblAeanB camo npeobpasoBaHue B
OTAENbHY0 GYHKUMIO.

1.8. AprymeHThI. BHI30B 110 3HAaYEHU IO

OpgHo cBoicTBo ¢yHKUMIA B CU, BEpOATHO, OyAeT B HOBMHKY AN MPOrpammMUCTOB, KOTOPbIE YXKe MNO0/b30Ba/MCh
OPYrMMK si3blkamu, B YacTHoct dopTpaHom. B Cu Bce aprymeHTbl ¢yHKUMM nepegatoTca "no 3HayveHuw". 3To
cneayetr NOHMMATLb TakK, 4TO BbI3blBaeMom d)YHKLI,VIVI NnocCblNaloTCA 3HA4YeHMA ee apPrymeHToB BO BpPEMEHHDbIX
nepemMeHHbIX, a HE CaMWM apryMeHTbl. Takon cnocob nepegadyn aprymeHToB HECKOJIbKO OT/IMYAETCA OT "BbI30Ba Mo



ccbike" B dopTpaHe M cneunouKkaumm var npy napamerpe B lMackase, KOTopble NO3BOAAIOT NOANPOrpaMme UMeETb
AOCTYN K CAMMM apryMeHTam, a He K UX JIOKa/IbHbIM KONUAM.

[naBHOe OTAMYMe 3aK/todaeTca B ToM, YTO B CU Bbi3biBaemasa ¢GyHKLMA He MOXKET HernocpeacTBEHHO WU3MEHUTb
NepemMeHHYHo Bbi3biBaloLWen GYHKLMM: OHA MOXKET USMEHUTb TO/IbKO €€ YaCTHYH0, BPEMEHHYIO KOMUIo.

OAHaKo BbI30B MO 3HAYEHUIO CneayeT OTHECTU K JOCTOMHCTBAM fA3blKa, a He K ero HegocTtaTkam. bnarogaps atomy
CBOICTBY OBbIYHO yAaeTca HanucaTb 6o/iee KOMNAKTHYIO MPOrpammy, CoAep Kallyto MeHbllee YNCNO NMOCTOPOHHUX
NepemMeHHbIX, MOCKO/IbKY MapamMeTpbl MOXHO paccMaTpuBaTb KaK AO/IKHbIM 00pa3somM MHULMAAN3UMPOBAHHbIE
JNIOKa/IbHble NepeMeHHble BbI3BAaHHOM noanporpammel. B KauecTse npumepa npusesem ele ofHy Bepcuto GyHKLMM
power, B KOTOPOM KaK pa3 UCMo/1b30BaHO 3TO CBOMCTBO.

/* power: BO3BOIMT base B n-i crenesHs: n >= 0; Bepcus 2 */
int power (int base, int n)
{

int p;

for (p = 1; n > 0; --n)

P = p * base;

return p;

MapameTp n BbICTYNAET 34€Cb B PONN BPEMEHHOW NepemMeHHOM, B KOTOPOl UMKAoM for B ybbiBalowem nopsake
BEAETCA CYET YMCNa WWaroB A0 Tex Mop, Noka ee 3HayeHWe He CTaHeT Hysnem. Mpu 3TOM oTnagaeT HaZobHOCTb B
OOMONHUTENBHON NEepeMeHHOM 1 ANA CYeTYMKa UMKAa. YTo 6bl Mbl HM AeNanun ¢ n BHYTPU power, 3TO HE OKaKeT
HWKAKOro BAUAHMA Ha CaM apryMeHT, KOnNus KoToporo 6bina nepegaHa GyHKLMM power Npu ee Bbi30OBE.

MpW KenaHUM MOXKHO cAenaTb Tak, YTobbl GYHKLMA CMOr/1a U3MEHUTb NepemMeHHYI0 B Bbi3blBaloLLEN Mporpamme.
Ona 3Toro nocnegHAa [OO/KHA nNepefdaTb adpec NOANEesKalleil WM3MEHEeHUIo fnepeMeHHoln (ykaszamesnb Ha
NepemMeHHylo), a B BbI3blBaeMOM QYHKUMM crenyeT 0OBABWUTL COOTBETCTBYIOWMI MapameTp KaK yKasaTeslb U
OpPraHn30BaTb Yepe3 HEro KOCBEHHbIN AOCTYN K 3TON nepeMeHHON. Bce, 4To KacaeTcA yKkasaTtesiei, Mbl pacCMOTPUM B
rnase 5.

MexaHn3M nepesayn MacCcuBa B KaYecTBe aprymeHTa HECKO/IbKO MHOW. Koraa aprymeHTOM SiIBASIETCA UMA MACCUBa,
TO QYHKLMM NepenaeTca 3HaYeHne, KOTopoe ABAAETCA a4PecoM Hayana 3TOro MacCcMBa; HUKAKMe 31eMeHTbl MaccuBa
He KonupytoTcAa. C NOMOLLbIO MHAEKCUMPOBAHMA OTHOCMTENbHO MOJIYYEHHOTO 3HAYeHUs GYHKLMA MMeeT AOCTyn K
nobomy anemeHTy maccuBa. Pasrosop 06 aTom noiaeT B ciegytowem naparpade.

1.9. CMMBOJIbHBIE MaCCHUBbI

Cambil paCHDOCTpaHEHHbIﬁ B4, MacCCumBa B Cu — maccus cMmBONOB. YTObbI NPOUNNKOCTPUPOBATb NCNOJ/Ib30BaHNE
CUMMBOJIbHbIX MaAaCCUBOB U pa60Ta+0u.|,v1x C HUMHU d)yHKLI,Mﬁ, Hanuwem nporpammy, KOTopaa YUTaeT Ha6op TEKCTOBbIX
CTPOK U nNeYaTaeT CamMmyto A/IMHHYIO U3 HUX. Ee cxema AOCTAaTOYHO NpocCTa:

while (ecTs Jm eme cTpoka?)
if (maHHass cTpoka IOJIMHHEES CaMOM IJIMHHOM M3 MPEeIOBIYIX)
BaIlIOMHUTE €€
BalOMHUTE €€ IJIMHY

HaneyararTe CaMyn IOJIMHHYKO CTPOKY

N3 cxembl BUAHO, YTO nporpamma ecteCtBeHHbIM 06pa30M pacnagaeTcA Ha 4acTtw. OaHa 13 Hux nony4yaeT HOBYHO
CTPORY, Apyraa npoBepAeT ee, TPETbA 3aNOMUNHAET, a OCTa/IbHblE YNPAaBAAOT Npoueccom BbIUMCNEHWNA.

MOCKO/MbKY MPOLECC YeTKO PacnagaeTcA Ha 4YacTu, xopowo 6bl Tak M nepesectM ero Ha Cu. MoaTomy cHavana
Hanuwem oTaenbHyto OYyHKUMIO getline ANA NoAyvyeHUa odepedHOM CTPOKWM. Mbl nombiTaemca cAaenatb 3Ty
bYHKLMIO NONE3HOW U ANA APYTUX NPUMeHeHUI. Kak MUHMMYM get 1ine fo/KHa CUTHAIM3NPOBaTb O BO3MOXKHOM



KOHUe ¢alina, a elle Nydylle, ecim oHa ByaeT BblgasaTb ANUHY CTPOKM — WAM Hy/Ab B Caydae vcyepnaHua danna.
Hynb roantca ans npyMsHaka KoHua ¢ainna, NoCcKobKy He BbiBaeT CTPOK HY/IEBOM AJ/IMHbI; AaXKe CTPOKa, cogeprKallan
TO/IbKO OANH CUMBO HOBOM CTPOKM, MMeeT ANnHY 1.

Korga mbl 06Hapy»Xnau cTpoKy 6onee AANHHYIO, YeM caman AMHHAA U3 BCexX NpeablayLinx, To Ham Hago byaeT roe-
TO ee 3anoMHMTb. 3A4ecb Hanpalumsaetca BTopasa GYHKUMA, COpy, KOTOpas ymeeT KOMMpoBaTb HOBYIO CTPOKY B

HageXXHoe MecCTO.

HakoHel, Ham Heobxoauma rnaBHaA Nporpamma, Kotopas 6bl ynpasaana ¢yHKuMAMKM getline n copy. BoT Kak

BbIrNAAUT Halla Nporpamma B UEesIOM:

#include <stdio.h>
#define MAXLINE 1000 /* MakCuUMaJILHBEI pPas3Mep BBOIMMOM CTPOKM */

int getline(char linef], int MAXLINE) ;
void copy(char to[], char fromf]);

/* neuvarb camoM OJIMHHOM CTPOKM */

main ()

{
int len; /* namHa TekylmelM CTPOKU */
int max; /* OjiyHa MaKCHMMaJIbHOM M3 IPOCMOTPEHHHX CTPOK */
char 1line[MAXLINE]; /* mexkymad cTpoka */

char longest [MAXLINE]; /* camad OJauHHas cTpoka */
max = 0;
while ((len = getline(line, MAXLINE)) > 0)

if (len > max) {

max = len;
copy (longest, line);
}
if (max > 0) /* Owula JM XOTb OIHa CTpoka? */
printf ("%$s", longest);
return 0;

/* getline: umMTaeT CTPOKYy B S, BO3BpamaeT JMHY */
int getline(char s[], int lim)

{

int ¢, 1i;

for (1 = 0; 1 < lim-1 && (c = getchar()) != EOF && c != '\n'; ++1)
s[i] = c;

if (¢ == "'n'; {
s[i] = c;
++1;

}

s[i] = "\0";

return 1i;

/* copy: xonmpyerT mu3 'from' B 'to'; to mocTaTouHOo OOJBIION */
void copy(char to[], char from[])

{

int 1;



i=0;
while ((to[i1i] = from[i]) !'= '"\0O")
++1;

Mbl npegnonaraem, 4to PyHKUMM getline M copy, ONMCAHHble B Hayane NPOrpaMmbl, HAXOOATCA B TOM e

daine, ytonmain.

PyHKUMM main n getline B3aMMOAENCTBYIOT MeXAay CoOboi Yepes napy apryMeHTOB 1 BO3BPALLAEMOE 3HaYeHMe.
B getline aprymeHTbl ONpeaensatoTca CTPOKOM

int getline(char s[], int lim)

Kak mbl BUAUM, ee nepsbli apryMeHT s ecTb MaccuBe, a BTOpoi, 1im, umeeT Tun int. 3agaHue pasmepa maccuBa B
onpefeneHUM MMeeT Le/blo pe3epBMpoBaHMe MamaTU. B camoit getline 3agaBaTb A/IMHY MaccuMBa S HeT
HEeobX0AMMOCTUN, TaK Kak ero pasmep yKasaH B main. YTobbl BepHyTb 3HauyeHWe Bbi3blBAlOWEN MPOrpamme,
getline ucnonb3dyeT return TOYHO TaK }Ke, KaK 3To genaeT ¢yHKUMA power. B npuBegeHHON CTpOKe Takke
coobuaerca, 4To getIine BO3BpAWAET 3HayYeHWe TMNA int, HO TAaK KaK NpW OTCYTCTBMM YKasaHMA O Tune
nogpasymeBaeTca int, To nepeg getline cnoBo int MOXHO ONYCTUTb.

OaHu GYHKUMKM BO3BPALLAIOT Pe3yNbTUpYloLee 3HaUYeHNe, Apyrve (Takme Kak copy) HYXHbl TONIbKO ANS TOro, YTo6bl
NPOW3BECTU KaKne-To AeNCTBUA, He BblLaBas HMKAKOro 3HaYeHus. Ha mecTe TMna pesynbTaTa B Copy CTOMT void.
370 ABHOE YKa3aHWe Ha TO, YTO HMKAKOro 3HaYeHUA AaHHaA GYHKUMUA He BO3BpPaLLaeT.

dPyHKuMA getline B KOHel, CO34aBaeMOro e maccua nomewaer cumson '\O' (null-cumeos, Koanpyemblii
Hy/N1eBbIM 6aliTOM), UTOObI MOMETUTL KOHEL, CTPOKMU CUMBOJIOB. TO e corfalleHne OTHOCUTEIbHO OKOHYaHMA Hylem
cobntopaerca 1 B clydyae CTPOKOBOM KOHCTAHTbI BpoAe

"hello\n"
B agaHHOM cny4yae ana Hero popmMmnpyeTcs MacCuMB U3 CUMBOJIOB 3TOM CTpPoKkM € '\ 0 ' B KOHLE.

h e [ I o} \n \0

Cneundurauma $s B popmate printf npegnonaraer, YTO COOTBETCTBYIOWMIA e apryMeHT — CTPOKa CMMBOJIOB,
odOpMNEHHAn yKasaHHbIM Bbiwe obpasom. PyHKUMs copy B cBoel paboTe TakKe onmMpaeTcAa Ha TOT aKT, yTo
YMTaeMblii €l0 aprymeHT 3akaHumBaeTcA cumsosom '\O', KOTOpPbIA OHa KonupyeT HapAdy C OCTa/ibHbIMK
cumBonamu. (Bce ckasaHHoe npegnonaraet, yto '\ 0' He BCTpeyaeTca BHYTPU OBbIYHOrO TEKCTa.)

MonyTHO CTOWT 3aMeTUTb, YTO Npu paboTe AaxKe C TaKON MaNeHbKOW NPOrpammMolt Mbl CTa/IKMBAaEMCA C HEKOTOPbIMM
KOHCTPYKTUBHbIMWU TPYAHOCTAMWU. Hanpumep, 4To AO/KHA AenaTb main, ecnm BCTPETUTCA CTPOKA, NMpeBblwaroLuas
AONYyCTUMBbIN pasmep? PyHKUuMA getline paboTaeT HaAeKHO: eCIM MacCuB MOJIOH, OHa NPEeKpaLLaeT NepecbKy,
OaKe ecnn CUMBO/MA HOBOW CTPOKM He oBHapy:kuna. MNoayuyms oT getline AAMHY CTPOKM M YBUAEB, YTO OHa
coBnagaet ¢ MAXL INE, rnaBHaa nporpamma main morna 6bl "oTanoBUTL" 3TOT 0COBbLIN CayYait M CNPaBUTBLCS C HUM.
B MHTepecax KpaTKOCTM OMMCaHME 3TOrO C/Iy4an Mbl 34eCb OMYCKaeM.

Monb3oBaTenn getline He MOTYT 3apaHee y3HaTb, CKOJIb AJIMHHBIMM ByAyT BBOAMMbIE CTPOKK, NO3TOMY getline
AenaeT NPoBepKM Ha nepenosiHeHue. A BOT Nosib3oBaTenam QyHKLMU copy pasmepbl KOMMPYEMbIX CTPOK U3BECTHb!
(MK OHKM MOTYT MX Y3HATb), MO3TOMY AOMNOAHUTE/NbHbIN KOHTPO/Ib 34ECh HE HYKEH.

YnpaxHeHue 1.16. Mepenuwmnte main npegblayLliein Nporpammbl TaK, YToObl OHa MOr/1a NeyYaTaTb Camyto AJIMHHYIO
CTPOKy 6e3 Kakux-1Mbo orpaHMYEHNN Ha ee pasmep.



YnpaxHeHue 1.17. Hanvwunte nporpammy neyatu BCeX BBOAMMbIX CTPOK, coaeprKalmx 6onee 80 cMmBO/IOB.

YnpaxHeHue 1.18. Hanuwute nporpammy, Kotopas byaeTt B Kaxgolh BBOAUMON CTPOKe 3aMeHATb CTOALLME NOAPAL,
CMMBOJIbI NpobenoB 1 Tabynaumii Ha oanH Npoben 1 yaanATb NYCcTble CTPOKMU.

YnpaxHeHue 1.19. Hannwute PyHKUMIO reverse (s), pasMeLlaloLLyto CUMBO/IbI B CTPOKE s B 06paTHOM nopAgKe.
MprmeHUTe ee NPU HaNMCaHUW NPOrPaMMbI, KOTOPAA KaXKAYt0 BBOAMMYHO CTPOKY pacnonaraeT B 06paTHOM nopsaake.

1.10. BHelIHUe NepeMeHHbIe U 00J1aCTh BUAMMOCTHU

MNepemeHHble 1ine, longest M Npoyne NpuHagnexaT To/bKo GYHKLMU main, UK, Kak FOBOPSAT, IOKaNbHbI B HEN.
MOCKONbKY OHU 06BABAEHbI BHYTPU main, HUKaKue gpyrve GyHKUMM NPAMO K HUM obpalwatbca He moryT. To ke
BEPHO U MPUMEHUTENBHO K MepeMeHHbIM Apyrux ¢yHKUMn. Hanpumep, i B getline He MMeeT HUKaKoro
OTHOLWEHMA K 1 B copy. Kaxpan nokanbHaa nepemeHHan GyHKUMM BO3HUKAET TONIbKO B MOMEHT 06paLLeHNs K 3ToM
d)yHKLI,VIVI M ncyesaeT nocne BbiXxoga 13 Hee. Bort noyemy Takme nepemeHHble, cneaya TepMnNnHONIoOrMnM Apyrux A3biKoBs,
Ha3blBaloT aBTOMaTUyeckumn. (B rnase 4 obcy)Kpaaerca Kaacc namATM static, KOTOPbIA MNO3BOMAET /IOKA/bHbIM
NnepeMeHHbIM COXPaHATb CBOM 3HAYEHMA B MPOMEXKYTKAX MeK Iy Bbi30BaMMu.)

TaK KaK aBTOMaTUYeCKME NepeMeHHble 06pasyoTca U McuesaloT 04HOBPEMEHHO C BXOA0M B GYHKLMIO U BbIXOAOM U3
Hee, OHM He COXPAHAIOT CBOMX 3HAYEHMIH OT BbI30OBA K BbI3OBY M AOJIXKHbI YCTAHABIMBATLCA 3aHOBO NPW KaXAom
HOBOM 0b6palleHumn K dyHKumnK. Ecnm aToro He genatb, OHM ByayT coaepkatb "mycop".

B KauecTBe a/fbTepHaTMBbI aBTOMATUYECKUM NepemMeHHbIM MOXXHO ONpeaennTb BHELHUE NepemMeHHble, K KOTOPbIM
pa3speluaeTcs 06pallaThca NoO UX MMeHam U3 ntbon GyHKUMK. (OTOT mexaHM3M aHanornyeH obnactm COMMON B
dopTpaHe 1 onpeaeneHnaM nepemeHHbIXx B camom BHellHemM 6/10Ke B MNackane.) Tak Kak BHellHMe nepemMeHHble
[OCTYNHbI MOBCEMECTHO, UX MOXHO MCNO/b30BaTb BMECTO apryMeHTOB ANA CBA3U MeXAay GYHKUMAMM NO AaHHbIM.
Kpome TOro, NocKo/ibKy BHELHWE NepemMeHHble CyLLeCcTBYIOT NOCTOAHHO, a He BO3HMKAIOT M MCYE3aloT Ha nepuog,
BbINOJIHEHUA d)yHKLI'MVI, CBOU 3Ha4Ye€HMA OHU COXPaHAIOT 1 NOoCne BO3BpaTa U3 d)yHKLI,VIl‘/JI, MX yCTaHOBUBLUUX.

BHelWHAs nepemeHHasn 40MKHa OblTb onpedeseHd, NPUYEM TOIbKO OAMH pas, BHE TeKCTa Ntobol GyHKLMMU; B 3TOM
cnyyvae et byaeT BblgeneHa namatb. OHa AonXKHa OblTb 06bsAsseHa BO Bcex (YHKUMAX, KOTOpble XOTAT €eto
nonb3oBaTbcA. O6bABAEHME COAEPHKMUT CBEAEHUA O TUNe nepemeHHon. O6bABAEHME MOXKET ObiTb ABHbIM, B BUAE
WMHCTPYKLUMN extern, WAM HEeABHbIM, KOrga Hy)XHad WHPopMauma NoJy4yaeTca W3  KOHTeKcTa. YTobbl
KOHKPETM3MPOBaATb CKa3aHHOe, Nepenuwiem Nporpammy neyaTm camom AJMHHOM CTPOKMU C MCMONAb30BaHMEM 1ine,
longest M max B KAYecTBe BHELWHMX NepemMeHHbIX. ITO NoTpebyeT M3MEHEHWUN B BbI30BAX, 0OBABIEHMAX U Tenax
BCcex Tpex GYHKUUNA.

#include <stdio.h>
#define MAXLINE 1000 /* MakCuUMaJIbHEI pPasMep BBOOMMONM CTPOKuM */

int max; /* OamMHa MaAaKCUMAJIbHOM U3 MNPOCMOTPEHHBIX CTPOK */
char line[MAXLINE]; /* mexkymad cTpoka */
char longest[MAXLINE]; /* camMas IOjauMHHas CcTpoka */

int getline (void);
void copy(void) ;

/* meuarb CaMOM IOJMHHOM CTPOKM; Cleluaju3uMpoBaHHaa Bepcusa */
main ()
{

int len;

extern int max;

extern char longest][];



max = 0;
while ((len = getline()) > 0)
if (len > max) {
max = len;
copy () ;

}
if (max > 0) /* Geurla xoTa OB OIHA CTpOkKa */
printf ("%$s", longest);

return 0;

/* getline: cneumanusmpoBaHHas Bepcus */
int getline (void)
{

int ¢, 1i;

extern char linel];

for (i=0; i < MAXLINE-1 && (c=getchar()) != EOF && c != '\n'; ++1)
line[i] = c;

if(c == "\n') {
line[i]= c;
++1;

}

line[i] = '\O0';

return i;

/* copy: chneumanmsmMpoBaHHas Bepcusa */
void copy (void)
{

int 1i;

extern char line[], longest|[];

i=0;
while ((longest[i] = line[i]) != '\0")
++1;

BHelWwHWe nepemeHHble Ans main, getline M copy ONPeAensaloTcs B Hayaje Halwero npumepa, rge Um
npucBamMBaeTcA TUN M BblaensetcA namaTtb. OnpefeneHus BHEWHWX NepPemMeHHbIX CUHTAKCMYECKM HUYemM He
OT/IMYAIOTCA OT ONpPeAeNeHUA /IOKaNbHbIX MepPeMeHHbIX, HO MOCKO/IbKY OHW PacronoMKeHbl BHE ¢YHKUWMA, 3TU
nepemeHHble CYUTAIOTCA BHEWHUMMU. YToBbl YHKLUMA MOrna nosib30BaTbCA BHELHEW MepemMeHHOM, el HYKHO
npexae BCcero coobLmnTb MMA COOTBETCTBYHOLLEN NepeMeHHOW. ITO MOXKHO caenaTb, Hanpumep, 3a4as o6bABeHNe
extern, KOTOpoe No BUAY OTAMYAETCA OT 06bABAEHMUA BHELIHEN NepeMeHHOM TOAbKO TeM, YTO OHO HauyMHaeTca C

K/IF04eBOro cnoBa extern.

B HeKoTOpbIX CAy4asx 06baABAEeHME extern MOMHO OnycTuTb. ECAM onpegeneHne BHeWHeW nepemMmeHHoOW B
NUCXOOAHOM alifie pacrnonoXKeHo Bbiwe ¢GYHKUMKU, TAe OHa WCNosb3yeTcd, TO B 0ObABAEHMM extern HeT
HeobxoammocTn. TakMm obpasom, B main, getline M copy ob6bsABAEHMA extern M3ObITOYHbl. OO6bIMHO
onpeaeneHns BHELWHMX NepemMeHHbIX PacronaraloT B Hayane ncxogHoro ¢aina, U Bce obbABneHNa extern ans
HWX OMYCKaloT.



Ecnn e nporpamma pacnosioxkeHa B HECKOIbKMX UCXOAHbIX daiinax U BHELHAA NepeMeHHan onpeaeneHa B galine
1, a ncnonb3yetca B ¢aline 2 n ¢paline 3, T0 06vABNEHUA extern B ¢alsne 2 n ¢aline 3 06A3aTeNbHbI, MOCKOABKY
HeobxoaAMMO yKasaTb, YTO BO Bcex Tpex dpannax GyHKUMM 0bpallatoTca K OAHOM U TOM XKe BHellHel nepemeHHon. Ha
NpakTMKe 06bl4HO YAOO6HO cobpaTb BCe OOBABNEHMA BHELIHUX NEPeMEeHHbIX U PYHKUMA B OTAENbHbIA daiin,
HasblBaeMbll 3020710804HbIM (header-¢halinom), U nomewatb ero ¢ nomouwbio f#include B Hayano Kaxaoro
ncxogHoro daina. B umeHax header-daiinos no obuwen 4orosopeHHOCTN ncnonbsyetcs cydoduke . h. B aTnx daitnax,
B YacTHOCTM B <stdio.h>, onuCbIBAlOTCA TaKyKe ¢YyHKUMWM CTaHOapTHOM 6ubnmotekn. bonee nogpobHo o
3aronoBoYHbIX ¢ainax roBoputcs B rase 4, a NPUMEHUTENIbHO K CTaHAapTHOW 6ubanoTeke — B raBe 7 U

npunoxkeHum B.

TaK Kak cneumnanmsmMpoBaHHble BEPCUM getline U copy HE UMEIDT apryMeHTOB, Ha MEPBbIM B3rAAL KaXKeTca, YTo
NIOTMYHO MX NPOTOTMNbI 3a4aTb B BUAE getline () M copy (). Ho M3 coobparkeHMih COBMECTUMOCTMN CO CTapbIMU
Cu-nporpammamm CTaHAAPT PAacCMATPMBAET MNYCTOM CMMCOK KaK CUTHAA K TOMY, YTODbl BbIKAKOYUTb BCE NMPOBEPKU HA
COOTBETCTBME apryMeHTOB. [103TOMY, KOrAa HYyXHO COXPaHWTb KOHTPO/b U ABHO YyKa3aTb OTCYTCTBME apryMeHTOB,
cnefyeT Nonb30BaTbcA CNOBOM vO1d. Mbl BepHEMCSA K 3TON Npobaeme B rnase 4.

3amMeTUM, YTO NO OTHOLWIEHWMIO K BHELWHMM MepPeMeHHbIM B 3TOM Naparpade Mbl OYeHb aKKypaTHO MCMO/b3yem
noHATUA onpedeneHue n obvAsneHue. "OnpeaeneHune” pacnosiaraertca B mecTe, rae NepemeHHas co3gaerca U ei
OTBOANUTCA NamATb; "obbsaBaeHMe" nomelLaeTcs Tam, rae GUKCUpPYETCAa NpMpPoaa NepemMeHHON, HO HUKAKOM NamATK
OJ1A Hee He OTBOAUTCA.

CnepyeT OTMETUTL TEHAEHUMIO BCE MEPEMEHHbIe Ae/aTb BHEWHUMM. [leso B TOM, YTO, KaK MOXKET MOKa3aTbCA Ha
nepsbli B3rAA4, 3TO NPUBOAWUT K YMNPOLEHWUIO CBA3EM — BeAb CMAUCKM apryMeHTOB CTAHOBATCA KOpoye, a
nepemeHHble JOCTYMHbl BE34e, IAE OHU HYXKHbI; O4HAKO OHWM OKAa3bIBAOTCA AOCTYMHbIMM U TaM, T4e He Hy»KHbl. Tak
YTO Ype3MepPHbIM YNop Ha BHELWHWE NepemeHHble YpeBaT HOAbWMMKW ONACHOCTAMM — OH MPUBOAMT K CO343aHMUIO
Nporpamm, B KOTOPbIX CBA3M MO AAHHbIM HE O4YeBMAHbI, MOCKOAbKY NEPeMeHHble MOTFYT HEOXUAAHHbIM U [axKe
TAUHCTBEHHbIM CNOCOBOM M3MeHATbCA. Kpome Toro, Takaa nporpamma c Tpyaom noanaerca moauduKkaumam.
BTopas Bepcusa nporpammbl MOMCKA CaMOM AJIMHHOM CTPOKM Xy¥Ke, YemM nepsBas, OT4acTM Mo 3TUM NpUYMHaM, a
OTYaCTM M3-33 HapyweHuAa OOLWHOCTU ABYX MOJE3HbIX QYHKLMNA, BbI3BAHHOMO TEM, YTO B HMX BMMCaHbl MMEHA
KOHKPETHbIX NePEMEHHbIX, C KOTOPbIMWU OHU OMEPUPYIOT.

NTaK, Mbl paccMOTpPenu To, YTO MOXKHO 6bls10 6bl Ha3BaTb AgPOM Cu. ONMCaHHbIX "KMPNUYMKOB" AOCTATOYHO, YTOObI
C034aBaTb NOJEe3Hble NPOrpamMmbl 3HAYMTE/bHbIX Pa3MepoB, U BblIo Bbl YyaecHO, ecnu 6bl Bbl, NpepBaB YTEHUE,
NoCBATMUIM 3TOMY KaKoe-TO Bpems. B cneaylolmx ynpaxKHeHUsAX Mbl nNpeasaraem Bam co34aTb HECKO/IbKO 6onee
CNOXKHblE NPOrPamMmMbl, YEM PACCMOTPEHHbIE BblILLE.

YnpaxHeHue 1.20. Hanvwwute nporpammy detab, 3ameHsaAoLy0 cMMBO/IbI TaByNALMKM BO BBOAUMOM TEKCTE HYMKHbIM
yncnom npobenos (oo cneayrouero "crona" Tabynsumm). Npeanonaraetcs, yto "cTonbl" TabynaUUK paccTaB/ieHbl Ha
GUKCMPOBAHHOM PACCTOAHUM APYr OT ApYra, CKaxem, Yyepes n nosmumin. Kak nydiie 3agasatb N — B BUAE 3HaYEHUA
nepemeHHoM Unun B BUAE MMEHOBAHHOM KOHCTaHTbI?

YnpaxHenune 1.21. Hanuvwute nporpammy entab, 3ameHsIOWY0 CTPOKM U3 NpobenoB MUHUMANbHLIM YUC/IOM
Tabynaumin n npobenos TakMm obpasom, UTobbl BUA, HameyaTaHHOrO TeKCTa He U3MeHWcA. Mcnonb3yinte Te e
"ctonbl" Tabynaummn, yto 1 B detab. B cayyae, Korga ans Bbixoga Ha oyepenHoit "cton" roguTtca oguH npoben, yto
Nydwe — npoben unm Tabynaums?

YnpaxkHeHue 1.22. HanuwunTe nporpammy, nevaTatoLLyto CMMBO/Ibl BXOLHOIO MOTOKA TaK, YTOObl CTPOKM TEKCTa He
BbIXOAWN MpaBee N-i NO3ULMKU. ITO 3HAUUT, YTO KarKaas CTPOKA, A/IMHA KOTOPOI NpeBbIWAeT N, A0/1XKHA NeYaTaTbes
C MepeHoCcoM Ha cneaytolume cTpoku. Mecto nepeHoca cnegyeT "1ckaTb" nocne nocaesHero CMMBOAA, OTIMYHOTO OT
CUMBOA-PasaenunTens, PacnoNoXeHHOro fesee n-i nosnunn. NosaboTbTecb 0 ToM, YTOObI Balla Nporpamma Bena
cebna pasyMHO B C/lydae oYeHb OJ/IMHHbIX CTPOK, a TaKKe Korga 40 N-M No3nuMKM He BCTPEYaeTcs HU 04HOro CMMBOAA
npobena nnu Tabynaunu.



YnpaxHeHue 1.23. Hanvwute nporpammy, ybupatowyto Bce KOMMeHTapun 13 ntoboi Cu-nporpammel. He 3abyabTe

AOMKHBIM 06pasom 06paboTaTb CTPOKM CMMBOJIOB M CTPOKOBblE KOHCTaHTbl. KommeHTapuu B Cu He MoOryT 6biTb
BJIOXKEHbI APYr B Apyra.

YnpaxkHeHue 1.24. Hanuwwnte nporpammy, nposepatowyo CU-Nnporpammbl Ha 31eMeHTapHble CUMHTAKCUYecKue
OWNBKM Bpoae HecbanaHCMPOBAHHOCTU CKOBOK Bcex BMAOB. He 3abyapTe O KaBbluKax (OAMHOUYHbIX U ABOMHbIX),

acKein-nocneposatenbHocTax (\ .. .) U KOMMeHTapuax. (3To CNoXHaA Nporpamma, ecam nucatb ee AnsA obliero
cnyyas.)



2. Tunbl, onepaTopsl M BeIpaKeHUs

MepemeHHble U KOHCTaHTbl ABAAIOTCA OCHOBHbIMWM OOBEKTaMWM AAaHHbIX, C KOTOPbIMM MMEET Aes0 Mporpamma.
MepemeHHble NepeuyncnsatoTca B 06bABAEHUSAX, I4e YCTaHABAMBAOTCA MX TUMbl U, BO3MOKHO, HayaibHble 3HAYEeHus.
Onepaumn onpesenatoT AeNCcTBUA, KOTOPble COBEPLUAIOTCA C 3TUMM MepemMeHHbIMWU. BbiparkeHua KOMOWHUPYIOT
nepemMeHHble U KOHCTAHTbl A1A NOJYYEeHUs HOBbIX 3HayYeHui, Tun ob6bekTa onpeaensier MHOXKECTBO 3HAYEHUM,
KOTOpble 3TOT O6BEKT MOXKET MPUHMMATb, U OMnepauui, KoTopble HaZ HUMW MOTYT BbINOAHATHCA. HasBaHHble
"Knupnuunkun" n byayT npeametom obcyKaeHUA B 3TOM rnase.

CtraHgaptom ANSI 6bin0 yTBEPXKAEHO 3HAYUTENbHOE YUC/IO HEBONbLINX M3MEHEHUN U 006aBNEHUIA K OCHOBHbIM
TMNaM U Bbipa)keHuaAM. JTloboi uenouYncneHHolh TMN Tenepb MOXeT ObiTb CO 3HaKom, signed, n 6e3 3HaKa,
unsigned. MpeaycmoTpeH cnocob 3anmcy 6e33HaKOBbIX KOHCTAHT M WeCTHAALATEPUYHBIX CUMBO/IbHbBIX KOHCTAHT.
Onepaumn ¢ nnaBatoLLet TOYKON AOMNYCKAOTCA TeMepb U C OA4MHAPHOM TOYHOCTbO. BBeaeH Tun long double,
obecneunBatolMii NOBbILEHHYO TOYHOCTb. CTPOKOBblE KOHCTaHTbl KOHKaTeHupytoTca ("ckneusatotca") Tenepb BO
BpemMsa KOMNUAALMK. YacTbio A3blKa CTanau nepeuncienuns (enum), dopmanunsyowme s TMna yCTaHOBKY AManasoHa
3HauyeHuit. OB6BEKTbI ANA 3aWNUTbl UX OT KAaKUX-TMBO M3MEHEHWI paspelleHo nomedaTb Kak const. B cBa3su ¢
BBEAEHMEM HOBbIX TUMOB PAcCLUIMpPEHbl NPABMAA aBTOMATMYECKOro npeobpasoBaHMA M3 O4HOMO apudpmeTUYecKoro
TMMa B APYron.

2.1. UMmeHa nepeMeHHBbIX
XoTA Mbl HUYEro He roeopunnau 06 3Tom B rnase 1, HO CyuwLeCTByHOT HEKOTOpPbIE OrpaHNYEHNA Ha 3a4aHUNE UMEH
nepemeHHbIX 1 UMEeHOBAHHbIX KOHCTAHT. MmeHa cocTtaBnsawoTca m3 6yKB n LI,Md)p; nepsbim CMMBOJIOM AOO0/1KHA 6bITb

bykBa. CMMBOJI NoAYEepPKUBaAHUSA cumtaetca OyKBOW; ero MHoraa yaobHO MCno/ib30BaTb, YTOObI YAy4YlIUTb

mn
BOCMPUATME AJIMHHbIX UMEH NepeMeHHbIX. He HaunHaWTe MMeHa nepemeHHbIX C NoAYEPKMBAHUA, TaK KaK MHOrve
nepemeHHble 6MBAMOTEUYHBbIX MPOrpamMmM HaUYMHAKOTCA MMEHHO C 3TOro 3HaKa. bonbwwue (MponucHbie) U manble
(cTpouHble) ByKBbI Pa3NMyYalOTCA, Tak YTO X U X — 3TO ABa pasHbiX UMeHU. OBbIYHO B Nporpammax Ha Cu MasbiMu

6ykBamu HabupatoT nepemeHHble, a 60bLINMU — MMEHOBAHHbIE KOHCTAHTbI.

[INA BHYTPEHHWUX UMEH 3HAUMMbIMK ABAAIOTCA nepsble 31 cumson”. [1A UMeH GYHKLMIA U BHELWHWUX NepeMeHHbIX
YMCNO 3HAYMMBbIX CMMBOJIOB MOMKET ObiTb MeHblue 31, Tak Kak 3TM MmeHa obpabaTtbiBatoTca accembnepamun u
3arpy3ymMKamm U A3bIKOM HE KOHTPOIMPYHOTCA. YHUKANbHOCTb BHELWHUX MMEH rapaHTUMPYeTCs TOMbKO B npesenax 6
CMMBO/JIOB, HabpaHHbIX Ge3pas3nnyHO B Kakom peructpe. Knwouesble cnosa if, else, int, float m T. A.
3apes3epBMPOBaHbl, U UX HENb3A MCMOAb30BATb B KAYECTBE MMEH MepeMeHHbIX. Bce OHM HabupatloTca Ha HUMKHEM
perucTpe (T. e. manbimm bykBamu).

PasymHO pgaBaTb nepemeHHbIM OCMbICNEHHbIE MMEHA B COOTBETCTBMM C UX Ha3HaYeHnem, npuyem Takue, yTobbI UX
6b110 TPYyA4HO CnyTaTb APyr C pyrom. Mbl npegnovynTaem KOpPoTKME MMEHA ONA NNOKa/IbHbIX NEPEMEHHDbIX, 0C06€eHHOo
AanAa cCHETYNKOB UNKNOB, U bonee ANNHHbIE ANA BHEWHUNX NEPEMEHHDbIX.

2.2. Tunsl 1 pa3Mepsl JAHHbIX
B Cwu cyulecTByeT BCEro mb HECKOJ/IbKO 6a30BbIX TUMOB:

char — eAMHUYHbIA 6alT, KOTOPbIA MOMET coAepKaTb OAMH CMMBOSI M3 AO0MNYCTMUMOTO CUMBOJ/IBHOIO
Habopa;

int — uenoe, 06bIYHO OTObpaXKaloLEee ecTeCTBEHHOE NPEeACTaBAEHME Lie/bIX B MaLLUHE;

float — YMCNI0 C NN1ABAOLLEN TOYKOM O4MHAPHOM TOYHOCTH;

double — YMCNI0 C NN1ABAOLLEN TOYKOM ABONHOM TOYHOCTM.

4
370, KaK U Apyrve orpaHMYeHnn Ha ANNHY UMEH, ABNSETCA MUHUMAIbHBbIMK TpeboBaHMAMM CTaHAapPTa. KOMNMAATOpPbl MOryT
noanepKnBaTb U UMeHa bosbluelt AnnHbl. — lMpumey. Kopp.



MmeeTcA TaKKe HEeCKOJIbKOo KBa}'IVId)VIKaTOpOB, KOTOpbleé MOXXHO MUCNOJ1b30BaTb BMeCTe C YKa3aHHbIMU 6a30BbIMM

TMnamu. Hanpumep, KBanndumkatopbl short (KOPOTKUIM) U 1ong (AAUHHBIN) NPUMEHSIOTCA K LeNbIM:

short int sh;
long int counter;

B Taknx 06bsIBNEHMAX CIOBO 1Nt MOMXKHO OonycKaTb, 4YTO 06bIYHO U Aenaetca.

Ecnun TONbKO He BO3HUKAET NPOTUBOPEUNI CO 34paBbiM CMbICIOM, short int u long int AOMKHbLI 6bITb Pa3HOW
OMHbI, @ int COOTBETCTBOBATb €CTECTBEHHOMY pasmMepy UefblX Ha AaHHOM malwuHe. Yawe Bcero ans
npeacTaBieHus Lesioro, ONMcaHHoro ¢ KBaandukaTtopom short, otBogutca 16 6uTos, ¢ KBanndpukatopom long —
32 6uTa, a 3HaYeHUw TMNa int — wuam 16, nam 32 6uta. PaspaboTumkn KOMNUAATOpa BrpaBe camu BblbUpaTb
noaxoasiwmne pasmepbl, coobpasyscb € XapaKTEPUCTMKAMM CBOEro KOomMbioTepa M cobnwgas cneayroume
OrpaHUYeHuA: 3HaYeHus TMNoB short M int NpeacTaBAsAlOTCA NO KpalHen mepe 16 6Gutamu; TMNa long — no
KpaliHen mepe 32 butamu; pasmep short He Gonblwe pasmepa int, KOTOPbIA B CBOKHO o4vyepedpb He bonblie
pa3mepa long.

KBannoukaTtopbl signed (co 3Hakom) unm unsigned (6e€3 3HaAKa) MOXKHO NPUMEHATb K TUMNY char u Abomy
Le/IoYncNeHHOMY TUMy. 3HadyeHusa unsigned BCerda NoJIoXKUTEbHbl UM PaBHbl HY/O U NOAYMHAIOTCA 3aKOHAM
apudmeTMkn no moaynto 2", rae n — KOAMYecTBo 6MTOB B MpeAcTaBfeHuMM Tuna. Tak, ecau 3HayYeHuto char
otBoANTCA 8 BKUTOB, TO Unsigned char MmeeTt 3HayeHMA B gnanasoHe ot 0 o 255, a signed char — o7 -128
00 127 (B MalLMHe C ABOMYHbBIM AOMNOAHUTENbHBIM KOAOM). ABAAIOTCA /M 3HAUYEHMUA TMNa NPOCTo char 3HAKOBbIMM
nnn 6e33HaKOBbIMW, 3aBUCUT OT Peannsaumn, Ho B Ntl06oOM ciyyae Koabl neyaTaeMbiX CUMBO/IOB MOOKUTENbHbI.

Tun long double npeaHasHayeH ANA apMOMETMKM C NNaBaloLWel TOUYKOM NOBbILEHHOM TOYHOCTU. KaK 1 B ciydyae
uesblx, pasmepbl 06BEKTOB C MaBaloWen TOYKOW 3aBUCAT OT peanusauuun; float, double n long double
MOTYT NPeACTaBAATLCA OAHUM Pa3MepPOM, 3 MOTYT ABYMA WU TPEMA PasHbIMU pasmepamu.

MmeHOBaHHble KOHCTaHTbl A/1A BCEX Pa3mMepoB BMECTe C APYrMMM XapaKTepUCTUKaMM MalUWHbl MU KOMNUAATopa
COep¥KaTca B CTaHAAPTHbIX 3aroIOBOYHbIX painax <limits.h>un <float.h> (cm. npunoxkeHue B).

YnpaxHeHue 2.1. Hanvwute nporpammy, KoTopaa 6yaeT BblgaBaTb AMana3oHbl 3HaYeHU TMnosB char, short,
int WM long, ONMCaHHbIX Kak signed M Kak unsigned, ¢ NOMOLWbIO NeYaT COOTBETCTBYIOLWMX 3HAYEHUN W3
CTaHAAPTHbIX 3aroN0BOYHbIX GaliIoB U NyTeM NPAMOro BbluMcaeHUAa. OnpeaenvTte AManasoHbl YMCen C NaasatoLen
TOYKOIM Pas3INYHbIX TUMOB. BbIYNCANTDL 3TV ANANA30HbI C/I0XKHEE.

2.3. KOoHCTAaHTBI

Llenas KoHcTaHTa, Hanpumep 1234, umeet Tmn int. KoHcTaHTa TMNA 1ong 3aBepluaeTcs 6ykBol 1 nam L, Hanpumep
123456789L; caMwKkom 6onbluoe Lenoe, KOTOPOe HEBO3MOXKHO NPeACTaBUThL Kak int, byaeT npeacTtaBneHo Kak
long. be3s3HaKoBble KOHCTAHTbI 3aKaHUYMBAOTCA BYKBOM U MM U, @ OKOHYaHWe ul nam UL roBopuT O TOM, YTO TvN

KOHCTaHTbl unsigned long.

KOHCTaHTbI C NNaBatoWen TOUKOM UMEIOT AEeCATUYHYIO TOUKY (123 . 4), MAK 3KCMOHEHUMAbHYIO YacTb (1e-2), uan
*Ke U To n gpyroe. Ecan y HUX HET OKOHYAHUA, CYUTALTCA, YTO OHU NpUHaAANEXaT K Tuny double. OKoHYaHune £ unu
F'ykasbiBaeT Hatmn float,a l mam L — HaTmn long double.

Llenoe 3HayeHMe NMOMMMO AECATUYHOIO MOMKET MMETb BOCbMEPUYHOE WM LLeCcTHaguaTepuyHoe npeacTaBieHue.
ECiM KOHCTaHTa HauMHaeTca C HyAs, TO OHA MpeAcTaB/eHa B BOCbMEPUYHOM BUAe, ecim ¢ Ox uam ¢ 0X, To — B
wecTHaguatTepmyHom. Hanpumep, pecatnuyHoe uenoe 31 MOMKHO 3anucaTb Kak 037 wmam Kak OX1F. 3anucu
BOCbMEPUYHOM M LeCcTHaAUaTepPUUYHON KOHCTAHT MOryT 3aBepluaTbca BykBol L (40 yKasaHuAa Ha Tun long) u U
(ecnn Hy»KHO noKasaTb, YTO KOHCTaHTa 6e33HakoBas). Hanpumep, KoHcTaHTa OXFUL MMeeT 3HadyeHne 15 u tin

unsigned long.



CumB0a1bHASA KOHCMAHMA €ecTb LieNoe, 3anMcaHHoe B BUAE CMMBOJIA, 0OPaMNEHHOr0 OAMHOYHLIMU KaBblYKaMMU,
Hanpumep 'x'. 3Ha4YeHMEM CMMBOJIbHOM KOHCTaHTbl ABAAETCA YMCNOBOM KOg CMMBONA M3 Habopa CMMBO/IOB Ha
OaHHOM mawwuHe. Hanpumep, cMmBOsbHAA KoHcTaHTa '0O' B KogupoBke ASCIl umeeT 3HayeHune 48, KoTopoe
HMKAKOro OTHOLWEHMA K 4nucnoBomy 3HadeHuto O He mmeet. Korga mbl nmwem '0' , @ He Kakoe-TO 3HayeHue
(Hanpumep, 48), 3aBucALLee OT cnocoba KOAMPOBKMU, Mbl AeNaem NPOrpammy HE3aBUCMMOM OT YaCTHOrO 3HAYeHUA
KO4a, K TOMY e OHa W nerye ymtaetcA. CMMBOJIbHbIE KOHCTaHTbl MOTYT y4aCTBOBATb B OMepaLuax Hag YyMcnamu
TOYHO TaK e, Kak 1 ftobble gpyrme Lesble, XOTA Yalle OHU MCNOb3YIOTCA A1A CPAaBHEHMA C APYTMMU CUMBOaMMU.

HekoTopble CUMBO/JIbI B CMMBOJIbHBIX W CTPOKOBbIX KOHCTaHTaxX 3anucbiBalOTCA C MOMOLLbIO  3CKenn-
nocnenoBatesibHOCTEN, Hanpumep \n (CMMBON HOBOM CTPOKM); TakMe nocnenoBaTesibHOCTM M306parkatoTca AByms
CMMBOJ1IAaMM, HO 0603HaYatoT 0ANH. Kpome Toro, Npomn3Bo/ibHbI BOCbMEPUYHbBIV KOZ MOXHO 3a4aTb B BUAE

"\Nooo'
rae ooo — ogHa, ABe Unn Tpu BocbMmepuyHblie undpsl (0...7) nam
'"\xhh'

rae hh — opHa, aBe unu 6onee wecTHaguaTepudHble umdpsl (0...9, a..f, A..F). Takum obpasom, mbl morin 6Gbl
HanucaTb

#define VTAB '\013' /* BeprukasbHaa Tabynaumsa B ASCII */
#define BELL '\007' /* 3BoHOK B ASCII */

nnun B WecCctHaguatepnyHoOmM smae:

#define VTAB '\xb' /* BeprumkanbHas Tabysnsumsa B ASCII */
#define BELL '\x7' /* 3BoHOK B ASCII */

MonHbIN Habop ackenn-nocnenoBaTebHOCTEN TaKOB:

\a CUrHaN-3BOHOK AR\ obpaTHan HaKIOHHaA YepTa

\b BO3BpaT-Ha-war (3aboi) \7? 3HaK Bonpoca

\f nepeBoA-CTPaHULLbl \’ OAMHOYHAA KaBbluKa

\n HOBanA-CTPOKa \” [\BOMHasA KaBblyKa

\r BO3BpaT-KapeTKu \ooo BOCbMEPUYHbIN KOZ,

\t ropusoHTanbHaA-TabynALmMA \xhh LWeCTHaAUATEPUYHbIN KOz,

\v BEPTUKaNbHaA-Tabynaumsa

CumBoONbHaA KoHcTaHTa '\ 0' — 3TO CMMBO/ C Hy/JIEBbIM 3HAY€HWEM, TaK Ha3blBaeMblii cumBon null. Bmecto

npocto 0 yacTto ucnonbsytoT 3anuch '\ 0 ', 4Tobbl NOAYEPKHYTb CUMBOJIbHYIO NMPUPOAY BbIPAXKEHWUSA, XOTA U B TOM U
APYrom ciyyae 3anmMcb 0603HauYaeT Hyb.

KoHcmaHmHble ebipaxeHuUA — 3TO BblpaXKeHWA, onepupylowmne TONbKO C KOHCTaHTamMW. TaKue BblparkeHuA
BbIHNCNIAKOTCA BO BpeEMA KOMNMUNALKUNU, @ HE BO BpPpeMA BbINMOJIHEHUA, N NO3TOMY UX MOXHO MCNO/1Ib30BaTb B nobom
mMecTe, rae AonyCTUMbl KOHCTAHTbI, KakK, Hanpumep, B

#define MAXLINE 1000
char line[MAXLINE+1];

nnn B



#define LEAP 1 /* in leap years - B BUCOKOCHEIE TOIB */
int days[31+28+LEAP+31+30+31+30+31+31+30+31+30+31];

CmpoKosas KOHCMaHmMa, UAn CMpPoKoebill Aumepas, — 3TO HYAb UAK 6osiee CUMBO/IOB, 3aK/1OYEHHbIX B ABOMHbIE
KaBbl4YKU, KaK, Hanpumep,

"A crpokomasa kKoHcTaHTa"

nnn

mn

/* nycraa cTpoka */

KaBbl4KM He BXOZAT B CTPOKY, @ C/YXKAT TO/IbKO €€ OrpaHuYmMTeNnaMmn. TaK »Ke, KaK U B CUMBOJIbHble KOHCTaHTbI, B
CTPOKM MOMKHO BKAOYATb 3CKeWN-nocnenoBaTenbHocTh; \ ", Hanpumep, npeactaBnfeT coboi ABOMHYIO KaBblYKY.
CTpOKOBbIE KOHCTaHTbl MOYHO KOHKaTeHMPOBATb (''cKNemBaTtb") BO BpemMs KOMMUAALUKM; Hanpumep, 3anucb AgyX
CTPOK

\AJ

"SnopaBcTBYM, " mup "

9KBMBAJIEHTHA 3aNMCU OAHOW Cneaytowen CTPOKM:
"3opaecTBYM, MMpP!"

YKa3aHHOe CBOMCTBO MO3BOJAET pa36MBaTb ANMMHHbIE CTPOKM Ha 4aCTU U pacnosiaratb 3T 4aCTU Ha OTAE/IbHbIX
CTPOYKax.

PaKTUYECKN CTPOKOBAA KOHCTAHTa — 3TO MacCMB CMMBOJIOB. Bo BHyTpeHHem npeacTaBieHUM CTPOKM B KOHLE
0653aTeNIbHO NPUCYTCTBYET HyNeBoM cumBoa '\ 0 ', NO3TOMY NamATU A1A CTPOKMU TpebyeTca Ha oaAnH H6aliT Bonblue,
YeM YMCI0 CMMBOJIOB, PACMOIOKEHHbBIX MeXAY ABOWHBIMW KaBblYKaMu. ITO O3HAYaeT, YTo Ha AJIMHY 3aJaBaeMoi
CTPOKM HET OrpaHuMyeHusa, HO 4TOOblI onpeaenuTb ee ANMHY, TpPebyeTca NPOCMOTPEeTb BCH CTPOKY. PyHKuwmA
strlen (s) BblMUCASAET AJMHY CTPOKM s 6e3 yyeTa 3aBepluatowero ee cumeona '\ 0'. HuKe npuBoamTCca Hawa
BepcuaA 3Toin GyHKUUK:

/* strlen: BoO3BpallaeT IOJMHY CTPOKU S */
int strlen(char s[])

{

int 1i;

i=0;

while (s[i] != "\0")
++1;

return 1i;

®PyHKUMA strlen U HEKOTOpble Apyrne, NPUMEHAEMble K CTPOKaM, ONMCaHbl B CTaHAAPTHOM 3aro/loBoYHOM daine
<string.h>.

ByabTe BHMMATENbHbI U NOMHUTE, YTO CUMBOJ/IbHAA KOHCTaHTA U CTPOKA, coAeprKallan OAMH CUMBOA, HE OOHO U TO
e: 'x' He TO Ke camoe, 4To "x". 3anucb 'x' ob60O3HaYaeT uUenoe 3HayeHue, paBHOe Koay OyKBbl X W3
CTaHAAPTHOrO CMMBOJ/IBHOTO Habopa, a 3anucb "x" - MacCMB CUMBOJIOB, KOTOPbIM COAEPHKUT OAUH CUMBON (BYKBY X)
n'\0".

B Cn vmeeTca ewe oAuH BUA, KOHCTaHTbl — KOHCMAHMa nepe4vyucrsieHuA. I'IepeqvlcneHme — 3TO CMUCOK Uuenbix
KOHCTaHT, KaK, Hanpumep, B

enum boolean { NO, YES };



MepBoe MMA B enum’ UMeeT 3HaueHue 0, creayouee — 1, U T. 4. (€CAM ANA 3HAUEHUIT KOHCTAHT He BbI0 ABHbIX
cneunduraumin). Ecam He Bce 3HayYeHUA cneunduUMpPOBaHbl, TO OHWU MPOAOC/MKAIOT MPOrpeccuto, HavyuMHas oT
nocnegHero cneuMdULMPOBAHHOIO 3HAYEHMA, KaK B CAeyoLWmX ABYX Npumepax:

enum escapes { BELL = '\a', BACKSPACE = '\b', TAB = '\t',
NEWLINE = '\n', VTAB = '\v', RETURN = '\r' };

enum months { JAN = 1, FEB, MAR, APR, MAY, JUN,
JUL, AUG, SEP, OCT, NOV, DEC };
/* FEB ecTts 2, MAR ecTb 3 mu T.m. */

NUmeHa B Pa3NYHbIX NnepevyncneHnax Ao/1IXKHblI OTIMYATLCA APYr OT Apyra. 3Ha4yeHuA BHYTPWU OOHOIo nepe4vyuncneHuma
MOTYT CcOBMNaaaTb.

CpeactBo enum obecneynBaeT yaobOHbIM cnocob NPUCBOUTL KOHCTaHTAM MMEHa, NpuYem B oT/inume oT #define
3HaYeHMA KOHCTaHT Mpu 3TOm crnocobe MOryT reHepmpoBaTbCA aBTOMaTUYECKU. XOTA paspellaetca o6bABNATb
nepemeHHble TMNa enum, OAHAaKO KOMMNUAATOP He 0683aH KOHTPOAMPOBATb, BXOAAT AN NpUCBaMBaemble 3TUM
nepemeHHbIM 3HayeHuMA B MX TUN. HO cama BO3MOMKHOCTb TaKOi MPOBEPKM 4acTo AenaeT enum aydlle, Yem
#define. Kpome TOro, otnaguymMk nosyyaeT BO3MOMKHOCTb MeyaTaTb 3HAYeHUs MNEepPeMeHHbIX TuMma enum B
CUMBO/IbHOM BUAE.

2.4. 00'bABJIEHUA

Bce nepemeHHble A0J/1XKHbI 6bITb 06bABNEHDI paHbLle, 4em 6yp,yT MCcnonb3oBaTbCA, NMpPpU 3TOM HEKOTOpPbIE
obbasneHuA mMoryT bbITb noay4yeHbl HEABHO — U3 KOHTEKCTA. O6bAasneHune CI'IELI,MCI)MLI,MpYET T™™MN U COAEPKUT CNUCOK
n3 O,CI,HOI\;I NN HECKOJIbKUX NEepPEMEHHDbIX 3TOro Tuna, Kak, Hanpmnmep, B8

int lower, upper, step;
char ¢, line [1000];

MepemeHHble MOXHO pacnpenensiTe No 06bABNEHUAM MPOU3BOJbHLIM 06Pa30M, TaK UTO YKasaHHbIE Bbille CMMUCKM
MOXHO 3anuncatb 1 B CleAyoLWEemM BUAE:

int lower;

int upper;

int step;

char c;

char 1ine[10007;

MocneaHsaa popma 3anmcu 3aHMMaeT 6oblle MecTa, TeM He MeHee, OHa ayylle, MOCKONbKY N0o3BonseT 406aBnaThb K
KaXKaomy 06bABNEHNIO KOMMeHTapuii. Kpome Toro, oHa 6onee yaobHa ans nocneayrolmx MoaneuKkaLmi.

B cBoem 06bABAEHUU nepemeHHaAa MOXeT 6bITb MHNLUMNANN3MPOBAHA, KaK, Hanpumep:

char esc = "\\';

int 1 = 0;

int limit = MAXLINE+1;
float eps = 1.0e-5;

NHUUManM3auma HeaBTOMATUYECKOW NepeMeHHOM OCYLLLECTBAAETCA TO/IbKO OAMH pa3 — nepes Tem, Kak nporpamma
HaYHeT BbINOJHATLCA, MPM 3TOM HaAYyasbHOE 3HAa4YeHWe [O/MKHO ObiTb KOHCTAaHTHbIM BblparkeHnem. fABHO
WHULMANM3MPYEeMasa aBTOMATMUYECKasa MNepemMeHHas MosyvyaeT HavasbHOe 3HAYeHWe KaxKabli pa3 npu Bxoae B
OYHKUMIO MM ONI0K, ee HayvalbHbIM 3HAYeHMEeM MOXKeT ObiTb /loboe BblparkeHWe. BHewHWe M cTaTudeckue
nepemMeHHble MO YMOMAHUIO MOJYYalOT Hy/leBble 3HaYeHMA. ABTOMATUYECKME NepeMeHHble, IBHbIM 0bpasom He
WHULMANMU3MPOBAHHbIE, COAEepPKaT HeonpeaeneHHble 3HaveHus ("mycop").

5 o .
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K ntoboit nepemeHHOlM B 06BbABNEHMM MOMKET ObiTb MPUMEHEH KBaAUPUKATOp const AaA yKasaHUsA TOro, 4yto ee
3HauyeHue Janee He ByaeT U3MeHATLCA.

const double e = 2.71828182845905;
const char msg[] = "npenynpexneHHue:

",
’

MNPUMEHUTENBHO K MaccuMBy KBanndMKaTop const yKasbiBaeT Ha TO, YTO HW OAMH M3 €ro 3/IEMEHTOB He byaer
MEeHATbCA. YKasaHue const MOMKHO TaKXKe MPUMEHATb K apryMeHTy-maccuBy, 4Tobbl coobWmMTb, YTO GYHKUMA He
M3MEHAET 3TOT MacCuB:

int strlen(const char[] );

Peakuua Ha MOMbITKY M3MEHUTb NEPEMEHHYI0, MOMEYEHHYO KBaMUKATOPOM const, 3aBUCUT OT peanusauuu
KOMNUAATOPA.

2.5. ApudpmMeTHryecKue onepaTopbl

BuHapHbIMM (T. €. Cc ABYMA onepaHaamm) apudmMmeTUYecKMmmM onepaTopamn ABAAIOTCA +, —, *, /, a TaKXKe onepaTop
AeneHua no moaynio . [leneHne Uenbix CONPoBOXKAaeTca oTbpacbiBaHMEM APOOHOM YacTu, Kakon Bbl OHa HU Obina.
BbiparkeHne faeT OCTaToK OT AENEHMA X Ha v U, CNef0BaTe/bHO, HY/b, €C/IU X AE/IMTCA Ha v Haueno. Hanpumep, rog,
ABNIAETCA BUCOKOCHbIM, €CM OH Aenntca Ha 4, Ho He geautca Ha 100. Kpome Toro, rog ABNAETCA BUCOKOCHbIM, eCnu
OH penuntca Ha 400. ChepoBaTtenbHO,

if ((year $ 4 == 0 && year % 100 != 0) || year % 400 == 0)
printf ("$d BucokocHew Tom\n", year);

else
printf ("%d HeBmMcokocHBM TOom\n'", year);

Onepatop % K onepaHgam TmMnos float M double He NpUMeHAETCA. B KaKyto CTOPOHY (B CTOPOHY yYBEAUYEHUA UAU
yMeHbLUeHUA Yncna) bygeT yceueHa gpobHas yacTb NPM BbIMOJHEHWUM / U KakKMM ByAeT 3HaK pesyabTaTa onepauun

$ € OTpULLATENbHBIMU ONEePaHAaMM, 3aBUCUT OT MaLLMHbI.

BuHapHble onepaTopbl + U — MMEIOT OAMHAKOBbIN MPUOPUTET, KOTOPbLIA HUXKE NpUOpUTETa onepaTopoB *, / U %,
KOTOPbI B CBOIO OYepeab HUXKE MPUOPUTETA YHAPHbIX ONepaTopoB + M —. ApudmeTuyeckme onepaumy ogHOro
NPUOPUTETHOrO YPOBHA BbINOJIHAIOTCA C/1eBa HaNPago.

B KoHue 37Ol rnaebl (naparpad 2.12) npusogutca Tabauua 2.1, B KOTOPOW NpeACTaB/eHbl MPUOPUTETHI BCEX
onepaTopoB 1 04epPeaHOCTb UX BbINOJHEHMS.

2.6. OnepaTopbl OTHOLLIEHUS U JIOTUYECKHE ONlepaTopbl
OnepaTopaN\M OTHOLWLEHNA ABNAKOTCA

> >= < <=

Bce oHU umetoT O,D,MHaKOBbIVI NPUOpPUTET. Cpa3y 3a HUMU NAET NPUOPUTET ONEPATOPOB CPaBHEHUA HA PABEHCTBO!

OnepaTopbl OTHOLWEHUA UMetoT 6osiee HU3KUIA NPUOPUTET, YemM apudMeTUYECKNE, MOITOMY BbiparkeHue Bpoge i <
1im—1 6yAeT BbINOMHATLCA TaK e, KaK 1 < (1im—1), T. €. KaK Mbl U OXXNaaem.

bonee MHTepecHbl nornyeckue onepatopbl && U | | . BolpaxeHna, mexay KOTopbIMKU CTOAT onepaTopbl && Uan | |,
BbIYMCNAIOTCA CNeBa HanpaBo. BbluncneHue npekpalaerca, KakK TONbKO CTaHOBUTCA W3BECTHA WUCTUHHOCTb WU
JNIOXKHOCTb pe3ynbTaTa. MHorne Cu-nporpammbl ONUPAOTCA Ha 3TO CBOWMCTBO, KaK, Hampumep, LMKA U3 GyHKUUK
getline, KOTOPYO Mbl NpuBoanau B rnase 1:



for (1 = 0; 1 < 1lim-1 && (c = getchar()) != EOF && c != '"\n'; ++1i)

Mpexae Yem YnTaTb oYepeaHo CUMBOJ, HYXKHO NMPOBEPUTL, eCTb N A/ HEr0 MecTO B MAcCuMBe S, MHaYe roBops,
CHavana HeobxoaMmo nposepuTb cobatogeHne ycnoema i < 1im-1. ECan 3TO ycnoBMe He BbIMOHAETCA, Mbl He
OOJ/IKHbI NPOAO/IKATL BblYMCIEHME, B YACTHOCTM YMTaTb CAeaylowmii cMmBoA. TaK ke 6bino 6bl HenpaBU/IbHLIM
CpaBHUBaATb ¢ U EOF Ao obpalleHunna K getchar; cnenoBaTenbHo, U BbI30B getchar, U NpUCcBanBaHUe A0MKHbI
BbIMO/IHATLCA Nepes, yKasaHHOW NpoBepKOW.

MpuoputeT onepatopa && Bblle, YeM TaKOBOW onepatopa | |, O4HAKO MX NMPUOPUTETbI HUMXKE, Yem MNpPUOopPUTET
onepaTopoB OTHOLLIEHWNA U PaBEHCTBA. M3 CKa3aHHOro ciedyeT, YTo BblpaXKeHue B1Maa

i < 1lim-1 && (c = getchar()) != '\n' && c != EOF

He Hy»XAaeTcA B AOMNO/IHUTENbHbIX CKOOKax. Ho, TaKk Kak NpuopuTeT | = Bbllle, YEM NPUOPUTET NPUCBAUBAHMUS, B
(c = getchar()) ! = "\n'

CKOBKU HeEOBX0AMMbI, YTOObI CHa4asa BbIMOJIHUTL NPUCBaMBaHWUE, a 3aTeM CpaBHeHne Cc '\n ' .

Mo onpegeneHnto YMCNEHHbIM Pe3yabTaTOM BblMMCNEHMA BblIPaXKEHUA OTHOLWIEHUA WM JIOTUYECKOTO BblpaXKeHUA
anaetca 1, ecnam oHO UCTUHHO, 1 0, eCan OHO NIOXKHO.

YHapHbIli onepatop ! npeobpasyeT HeHyneBol onepaHa B 0, a Hyab B 1. O6blYHO onepaTop ! MCNOAb3YOT B
KOHCTPYKLMAX BUAA

if (!'valid)
YTO 3KBMBANEHTHO
if (valid == 0)

TpyaoHo cKasaTb, Kakaa M3 ¢opm 3anucu aydiwe. KoHcTpyKuma Buaa !valid xopowo uutaetca ("ecnm He
NpaBuabHO"), HO B 60/1ee COXKHBIX BbIPAKEHNAX MOXKET OKa3aTbCA, YTO €€ He TaK-TO NErko MoHATb.

YnpaxkHeHue 2.2. Hanuwute UMKA, 3KBMBANEHTHbIA NpUBEAEHHOMY Bbille for-UMKAY, HE NOAb3YSACb ONepaTopamm
s&n||.

2.7.Ipeo6Gpa3oBaHus TUIIOB

Ecan onepaHAabl onepatopa NpuUHaanexXat K pa3HbiIM TUNam, TO OHW NPUBOAATCA K HEKOTOPOMY o6u.|,emy T™ny.
anBeAeHMe BbINO/IHAETCA B COOTBETCTBUU C HEBO/bLLIMM YNC/IOM npasun. O6bI4HO aBTOMATUYECKMU npon3soaATCA
nwb Te npeobpa3oBaHuA, KoTopble 6e3 Kakoh-nmbo notepu MHPopmaumm npesBpaLLaroT onepaHabl C MEeHbLIUM
Anana3oHoOM 3HaAYeHU B onepaHabl C 60nbWNM Anana3oHOM, KakK, Hanpumep, npeo6pa3OBaHme Luenoro B8 Ynmcno c
rmaBarou.l,eﬁ TOYKOM B Bblpa*XeHunun Bpoae f+i. Bblpa)'KEHVIFl, HE nmeruwime CmbiCna, Hanpumep 4ncsao C rmasarom,eﬁ
TOYKOW B PO/ UHAEKCA, HEe AO0MNYCKaloTCA. BbiparkeHUs, B KOTOPbIX Morsia bbl TepaTbca MHPOpMaLMa (CKaxkem, Npu
npuceBanMBaHnn AOJIMHHBLIX UENbIX MNMepemMeHHbIM 6onee KOPOTKMUX TUMNOB WA Npun npucBanMBaHUun 3HaYeHu ¢
naaBatloLlei TOYKON LesibiIM NnepeMeHHbIM), MOTyT NoBaeYb 3a coboli NnpeaynpexxaeHue, Ho OHM A0MYCTUMBI.

3HayeHus TMNa char — 3TO MPOCTO Mainble Lenble, U UX MOXKHO CBOBOAHO MCMOAb30BaTb B apudMETUUYECKMNX
BbIPaXKEHUAX, YTO 3HAUMTENbHO ObJieryaeT BCEBO3MOMKHbIE MAHMNYAALUUM C CMMBONAMMU. B KauecTBe npumepa
npuBesem NPOCTEHbKYIO peannsaumio pyHKUMM atoi, npeobpasytowen nocienoBaTesIbHOCTb LUdP B €e YMC/I0BOM
3KBMBA/IEHT.

/* atoil: mpeobpaszoBaHue s B lejioe */
int atoi(char s[])



int i, n;

n = 0;

for (i = 0; s[i] >= '0'" && s[i] <= '9'; ++1i)
n=10 *n 4+ (s[1] - '0");

return n;

Kak mbl y>ke roBopuan B rnase 1, BbipaxeHue

[AeT 4YMCNIoBOE 3HAYeHMEe CUMMBOAA, XPaHAWerocd B s[i], TakK Kak 3HayeHua '0' , '"1' u np. obpasyioT
HernpepbIBHYIO BO3PacCTaloLLyo NOC/e40BaTe/IbHOCTb.

Apyroit npumep npuBeaeHMsa char K int cBA3aH ¢ PyHKUMEN lower, KOTopas OAMHOYHbIA CMMBOA M3 Habopa
ASCIl, ecnu oH aBnseTcA 3arnaBHOW OYKBOM, NpeBpaLLaeT B CTPOUYHYO. ECAM e CMMBOA He ABASETCA 3ariaBHOWM

6yKBOIN, 1 ower ero He U3IMeHsAeT.

/* lower: mpeoBpas30BaHMe C B CTPOUHYK; TOJIbLKO mid ASCII */
int lower (int c¢)

{
if (c >= 'A' && c <= 'Z' )
return ¢ + 'a' - 'A';
else
return c;

B cnyyae ASCIl ata nporpamma byaeT paboTaTb NPaBUIbHO, MOTOMY YTO MEXKAY OAHOMMEHHbIMU BYKBaMKN BEPXHETO
M HUXKHEro PerncTpoB — OAMHAKOBOE PacCTOAHME (eC/iM MX PacCMaTpMBaTb KaK UMCNOBble 3HaveHus). Kpome Toro,
NaTUHCKUI andaBUT — MNAOTHBIN, T. €. MeXay 6ykBamu A 1 Z pacnonoxeHbl ToNbKo byksbl. [Ana Habopa EBCDIC
nocnegHee yc/sioBMe He BbIMOJIHAETCA, U MNOSTOMY Halla nporpamma B 3TOm ciydae byaeT npeobpasoBbiBaTb He
TONIbKO BYKBbI.

CTaHZapTHbIN 3aroNoBoYHbIM $aiin <ctype.h>, onncaHHbIN B NpUNOXKeEHUN B, onpeaensetr ceMencTso GyHKLNM,
KOTOpble NO3BONAKOT NPOBEPATb M NPeobpa3oBbiBaTb CUMBOJIbI HE3aBUCMMO OT CMMBOJIbHOTO Habopa. Hanpumep,
byHKumMA tolower (c) BO3BpaLaeT BYKBY C B KOAE HUXKHEFO PerncTpa, eciv oHa bblna B Kofe BEPXHEro perucrpa,
noatoMmy tolower — yHUBepcaabHasa 3aMeHa GyHKUMKU 1ower, paCCMOTPEHHOM Bbile. AHA/IOrMYHO NPOBEPKY

c > '0'" && c <= '9"

MOXHO 3aMEHUTb Ha

isdigit (c)

Jdanee mbl bygem nonb3oBaTbcs GYyHKUMAMMU U3 <ctype.h>,

CyliecTByeT ogHa TOHKOCTb, Kacalow,ascs npeobpas3oBaHMA CMMBOJIOB B LE/ble YUCNA: A3bIK He onpeaensert,
ABNSAOTCA 1N NEPEMEHHbIe TUMa char 3HAKOBbIMKW UM 6e33HaKoBbIMU. Mpu NpeobpasoBaHMM char B int moxeT
NN Korga-Hubyab MonyumTbCs OTpuuaTesnbHoe uenoe? Ha MalwmHax € pasHOM apXUTEKTYpPOM OTBETbl MOFYT
OT/IMYaTbCA. Ha HEKOTOpbIX MaluMHAX 3HaYeHWe TMNa char ¢ eAUMHUYHbIM CcTapwum Butom ByaeT npeBpalleHo B
oTpuuaTenbHoe uenoe (nocpeactBom "pacnpocTpaHeHus 3Haka"). Ha pgpyrux npeobpasoBaHve char B int
ocyliecTsaseTcs gobasneHmem Hyel cnesa, U, TaKUm 0H6pa3om, Noyyaemoe 3Ha4YeHue Bcerga nosioXKUTebHO.



lapaHTUpyeTca, 4To Nt06OM CMMBON M3 CTaHAAPTHOro Habopa neyaTtaemMblX CUMMBOJIOB HUKOrga He 6yaer
OTPULLATENIbHBIM  YMC/IOM, MO3TOMY B BbIPaXKEHMAX TaKMe CUMBOJIbI BCerga ABAAKTCA MNOJOXKUTENbHBIMU
onepaHagamu. Henpownsso/ibHbI BOCbMUOUTOBBIN KOZ B NEPeMEHHOM TUMNA char Ha OAHUX MAaLLUMHaX MOXKET 6bITb
OTPULATENBHBIM YMCIOM, @ HA APYrUX — MONOKMUTENbHbIM. [11A COBMECTMMOCTM MEpeMeHHble Tuna char, B

KOTOPbIX XPAHATCA HECMMBOJIbHbIE A@HHble, cieayeT cneumdnumnpoBaTb ABHO KaK signed uan unsigned.

OTHoweHMnA Bpoae i > 7 W NOTUYECKUE BbIPAXKEHUA, Nepemeraemble onepatopamm && u | |, onpeaenatot
Bblpa*KeHune-ycnoBume, KOTopoe MMeeT 3HayeHue 1, ecnm OHO UCTUHHO, 1 0, ecan NoXHO. Tak, NpucBanBaHme

d=c¢c > '0'" && c <= '9!

yCTaHOBMUT d B 3Ha4YeHMe 1, ecam c ectb unopa, u 0 B NpoTMBHOM cnyyae. OgHako GyHKUMKM, noaobHble isdigit, B
KayecTBe MCTUHbI MOTYT BblAaBaTb Nt060e HeHyeBoe 3HavyeHMe. B mectax nposepok BHyTpu if, while, for u np.
"nctnHa" npocto o3Havaet "He Hynb".

HesBHble apudmeTnyeckme npeobpasoBaHMa, Kak NpaBUIO, OCYLLECTBAAIOTCA ecTecTBeHHbIM ob6pasom. B obuwem
CNyyae, Korga onepaTop Bpoge + WAM * C ABYMA onepaHZamu (bMHapHbIA onepaTop) MMeeT pPasHOTUMHblE
onepaHAbl, Npexae 4Yem onepauus HayHeT BbINOAHATLCA, "HU3WMKA" TMN noBbiwaetca A0 "Bbicwero". Pesynbrart
byaeT nmeTb BbiCWINKM TUN. B naparpade 6 npunoxeHua A npasunia npeobpasosaHunsa chopmyiMpoBaHbl To4HO. Ecam
’Ke B BblpaXKeHUN HeT 6e33HaKOBbIX ONEepPaHAOB, MOXHO YAOB/NETBOPUTLCA CeaylowmumMm Habopom HepopmaabHbIX
npaswu:

e Ec/iM KakoW-nnMbo U3 onepaHaoB MpuUHaanexut tuny long double, To U Apyron npuBoamutca K long
double.

e B npotuBHOM cnyyae, eciuM Kakoh-nmbo w3 onepaHAoB MNpuUHAgAeXuT Tuny double, To U gpyroi
npmeoamTca K double.

e B npoTMBHOM cnyyae, ecin Kakoli-nmbo M3 onepaHAoB NpUMHAAAEXUT TNy £loat, To u Apyroi npusoamTca
K float.

e B npotnBHOM cnyyae onepaHabl TMNOB char n short npnBogAaATcA K int.

e [ HakoHeL, ecAn 0AMH U3 onepaHaoB TMNa 1long, TO U ApYyroi NpuBoAMTCA K 1ong.

3ameTnm, YTo onepaHAabl TMna £ loat He NPUBOAATCA aBTOMATMUYECKU K TUNY double; B 3TOM gaHHasA BepCus A3blKa
OT/MYaeTcA OT MepBOHaYyaNbHOM. Boobuwie roBopsa, matemaTvyeckue O YHKLMM, aHaNOrM4YHble COBPaHHbIM B
6nbanoTeke <math.h>, 6a3MpyloTCA Ha BbIYUCAEHUAX C ABOMHOM TOYHOCTbIO. B ocHOBHOM float mcnonb3syetca
O1A 3KOHOMWUWM MamATM Ha 6OAbLUMX MacCMBax M He TaK 4acTo — AJ/1A YCKOPEHWA cyeTa Ha Tex MalluHax, rae
apuMdMeTHKa C ABOMHOM TOYHOCTbIO C/IMLLKOM A0POra C TOYKM 3peHMA PAacXoaa BPeMeHN U NamaTy.

MpaBuna npeobpasoBaHMA YCAOKHAOTCA C MOSABJEHMEM oOMepaHAoB TMNa unsigned. Mpobnaema B TOM, YTO
CpaBHEHMUA 3HAKOBbIX M 6E33HAKOBbIX 3HAYEHWUI 3aBUCAT OT Pa3MepPOB LLe/IOYMCAEHHDbIX TUMOB, KOTOPblE Ha Pa3HbIX
MalUMHaxX MOryT oTAnYaTbeA. MpeanonoKmMm, YTo 3HaYeHMe TuNa int 3aHMMaeT 16 61ToB, a 3HaYeHMe TMNa long —
32 6uta. Torga -1L < 1U, noc