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THocesuaemcs @pan Xommon, moeil ycene u ayuuiemy opyezy,
8cez0a no00epICUBABULETE MOU MEUTNbL U SBAABUETUCS HeCOKPYULUMOLL
ONOPHOTL CKANOU 68 CAMbLLL CLONCHDBLL 200 MOEU NPOPECCUOHATBHOL KAPbePbL.



BBEAEHUE

Bo BBenennu
» Jluig koro pesiHa3HAYEeHA 9Ta KHUTA?
e Yro oTIMYAET ATY KHUTY OT OCTATTHHBIX ?
e DJIEMEHTHI An3ailHa 3TOM KHUTU
* Kaxk g mory passieubcs, mporpammupys va C?

e Yro0 g noJKeH caesarhb ceiuac?

Bawm Hamoe o BUETh, KaK BalllH IPY3bs HAXOAST PabOTy MPOrpaMMICTa-
mu C, B TO BpeMs KaK BBl ocTaeTech He y e ? Bl xotute udyunts C, HO A5
9TOTO BaM He xBaraer sHepruu? HyzKmaeTcs i Ball CTapblii N3HOIIEHHBII
KOMITBIOTED B FOPSIUEM sI3bIKe TPOTPaMMUPOBAHS, KOTOPbI MOT ObI B30Y10-
PaKUTDb U Pa3MATh €T0 YUIIBI U TIIAThI? B TakoM ciydae JaHHAs KHUTA — 3TO
TO, UTO JJOKTOP Iporruca!

Kuura «IIpozpammuposanue na C. Pykosodcmeo 05t HOBUUKOB» OTJIYAET-
€S OT BCEX MTPOYUX KHUT O KOMITBIOTEPAX TEM, UTO OHA PA3TOBApUBAET C BAMU
Ha BallleM yPOBHE, a He CHUCXO/IUT JI0 Bac CO CBOUX BHICOT. BocpuHMMatiTe
9Ty KHUTY KaK BaIllero JIy4Ilero ApyTa, CUASIIEro PSIoM U 00yYaloIero Bac
nporpammupoBanmio Ha C. B kuure «IIpoepammuposanue na C. Pykosodcmeo
07151 HOBUUKOB» aBTOPBI MBITAIOTCST OOBSICHSTD, IPU ITOM HE 3a/aBJIHBast YH-
TaTeJist UHTeJUIeKTOM. KHIUTra roBOpUT ¢ BAaMU HA MTPOCTOM U MOHSITHOM PyC-
CKOM, a HE «KOMITBIOTEPCKOM» si3bIKe. KOpOTKMe T1aBbl, HATJIS/IHBIE CXEMBI
U BpeMs OT BpeMEHU IOMOPUCTUIECKUE BRICKA3bIBAHNS MMPOBEAYT BaC IO Jia-
OGupuHTaM si3bIka porpammupoBanusi C ObicTpee, IpysKeToOHee 1 TIPOIIE,
deM Jitobast pyras KHUTa Ha TT0JIKe Mara3uHa.

Ana koro npegHa3Ha4dYeHa 3Ta KHura?

JTa KHUTA [IJI HAaYWMHAIOMUX. Ecam BB HUKOTAa HE 3aHUMAJNCh MPO-
rpaMMHUPOBaHMEM, TO OHa 71 Bac. [Ipemnosaraercs, 4To y Bac OTCyTCTBYeT
BCsTUECKMe 3HAHUS 110 KOHIIEMIUSM ITporpaMMupoBanusd. [axke ecau Bbl He
MOJKeTe TIPaBUJIBHO Hamcath c0Bo C, NCTIOMBb3ys 3Ty KHUTY, BbI BCE PABHO
CMOJKeTe HAyYNThCS MTPOrPaMMUPOBaTh Ha A3bike C.
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BeepneHne

Ci10BO HOBUYOK B pasHOe BpPeMsl MOKET UMeTh pa3Hble 3HaueHUs. Bos-
MOJKHO, BbI y>K€ MBITATUCh U3YYNTh I3bIK C, HO TIETHO — ¥ BbI TPEKPATUITH
nonbITki. O4eHb 6OJIBIIOE KOJIUYECTBO KHUT U KYPCOB TI0 TPOrPAMMEIPOBA-
1o nperoanocsaT C ropasno 6osiee TEXHUYECKUM SI3BIKOM, YeM OH €CTh Ha
caMoM jiesie. Bo3aMOKHO, BBI Takke IIPOrPaMMHPOBAIN Ha IPYTHX SA3bIKAX,
HO SIBJIsIeTeCh HOBUYKOM B niporpamMupoBanuu Ha C. Ecsin aTo Tak, To npo-
JIoJDKaliTe YNTaTh, TAK Kak yepe3 32 KOPOTKHUE IJIaBbl BEPYOIINI /1a TO3HAET
a3bIk Tporpammuposanus C.

Y10 oTNMuaer 3TY KHUTry OT OCTalIbHbIX?

ITa KHUTA He CO3aeT 0OJAKO W3 BHYTPEHHUX TEXHMUYECKUX HIOAHCOB
s3pika C, He HYKHBIX HAYMHAIOIIEMY TPOTPaMMUCTY. Mbl, Ha000pOT, TBEp-
JI0 YBEPEHbI B TOM, UYTO BBOJAHBIM IIPUHIKIIAM HEOOXOANMO 00ydaTh J0TOII-
Ho u HecrnenHo. [Tocsie Toro, Kak Bbl B MOJIHOI Mepe OBJIajieeTe OCHOBHBIMU
[PUHIIUIIAMHE, «00JIee TSKeable» aClIeKThl He MOKaKyTCsl BAM TaKUMU TsIKe-
JIBIMT.

Azpik C MOKeT TTOKa3aThCs OYeHb HEMTOHSATHBIM, Jlaske Kpurnrorpadude-
CKWM, W KpaifHe cJ0KHBIM. MHOTHE JTTO/I1 TPeATTPUHUMAIOT HECKOIBKO TI0-
IIBITOK OBJIAJIEHVSI 9TUM SI3BIKOM IIporpamMMmupoBanus. [Ipobiiema 3akioya-
eTcsl B CJIeIyoIeM: 060l mpeamer, Gy/ib TO Oepalis Ha TOJIOBHOM MO3Te,
COPTUPOBKA ITOYTA WK ITporpammupoBaniie Ha C, GyyT Ka3aThCst TPOCTHIMU
TOJIBKO B TOM CJIy4ae, eCJii BaM X MPaBUIbHO 0ObsicHuan. Ha camom jiesie
HUKTO HE CMOJKEeT Bac HUYEeMY HAyUMTb, TaK KaK Bbl JIOJUKHBI HAYYUTh Ca-
mux cebs. OIHAKO, €CIIH TIPETOIaBaTe b, KHITA MU BUAEOYPOKH He JIeJIAl0T
IIpeJIMeT IIPOCTBIM U BECEJIbIM, Bbl BPS/ JIM 3aXOTUTE U3y4aTb 9TOT IIPEMET.

MbI BbI3bIBaeM Bac Ha MOEANHOK, KOTOPbIi OyIeT 3aKJII04aThCsl B TOM,
4TO BbI Haiijere Gosiee MPSIMOJIMHENHDIN MOAX0/A K sA3bIKYy C, 4eM TOT, 4TO
MbI TIpeiaraeM B Kuure «IIpozpammuposanue na C. Pyxosoocmeo ons Ho-
suuk06». EcJin BbI CMOJKETE 9TO c/leslaTh — MO3BOHKTE JII0OOMY U3 aBTOPOB
9TOI KHUTH: MbI Oy/IeM paJibl IPOYUTATD Ballly METOAMKY. (A BBI {yMaJIu, Mbl
TIPEIIOKUM BEPHYTH BaM ZIeHbIM?) Ecau ToBOPUTh cephe3HO, TO MBI MTOTIBI-
TAJIUCh TIPEJOCTABUTH BaM BCIIOMOTATE/IbHbIE MATEPUAJIbl PA3JIMUHOTO BU/IA,
T€ MaTepuaJbl, KOTOPbIe BbI MOJKETE HAUTH B CAMBIX Pa3HOOOPA3HBIX HCTOY-
HUKaX.

OpHako, caMmoe GOJIBITOE TIPENMYTIIECTBO TOI KHUTH 3aKJII0YAETCST B TOM,
YTO MBI Ha CAMOM [IeJie JH0OUM TIACATh TIPOTPaMMBbI Ha si3bike C, HO GoJIbIIe
ATOTO MBI JTII06UM 00y4aTh mporpamMmmupoBamio Ha C. Mbl HajieeMcst, YTO Bbl
Toxe mosobuTte si3pik C.
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BeepneHne

AnemMeHTbl An3aiHa 3TON KHUrm

Kax n MHOTHe ApyTHe KHUTH, TIOCBSIIIEHHbIE KOMITbIOTEPAM, 9Ta KHUTA
COZEPKUT OOJIBINOE KOJTMIECTBO MOJIE3HBIX COBETOB, MOCKA30K, TPE/yTIpe-
JKJIEHUI U 11podero. TIpu YTeHUU KHIUTH BbI MOBCTPEYAETECH € OOJIBIIMM KO-
JIMYECTBOM 3aMETOK M BBIHOCOK Ha II0JISIX, KOTOPble IIPU3BaHbl IIPUBJICYD
Ballle BHUMaHNe K KaKOW-1160 WHMHOPMAITHH.

p COBET

Bonblloe KonMM4ecTBO 0COObIX MPMEMOB U COBETOB, MOMELLEHHbIX B 3Ty
KHUTY (2 X Ha CaMOM [iefnie MHOIr0), BblAeeHbl NPUMeYaHMEM CO CITIOBOM
«CoBeT». Korpa kakasi-nmbo nencTBUTENbHO TOHKas 0COOEHHOCTb UK
npuem HanucaHus KoJa coBrnagaeT ¢ TeMaTUKOW TOro, O YeM Bbl YUTae-
Te, cnoBo «CoBEeT» yKa3blBaeT, YTO Bbl MOXETE NOy4YnTb ONnpeneneHHoe
NPenMyLLeCTBO.

% NMPUMEYAHUE

B asbike C ecTb onpenesieHHble acnekTsl, Tpedytolime 6onee rnyGokoro
NMOHMMaHWA, YeM npo4re TemMbl. NpuMedaHne pacckaxeT BaM HeYTo Ta-
KO€, 0 YeM Bbl, BO3MOXHO, Aaxe He MOrv NoAayMaTh, HanpruMep anstep-
HaTMBHbI BapuaHT MCMOJIb30BaHNA 00CYXAAEMON TEMbI.

// BHUMAHMUE

Bpeska «BHMMaHue» yka3biBaeT Ha NOTEHLUMANIbHYIO BO3MOXHOCTb BO3-
HUKHOBEHUSI NPOGAEM, C KOTOPbLIMU Bbl MOXETE CTOJIKHYTLCH NMpU U3y-
YEeHUN KaKOW-TO KOHKPETHOM 0bcyxaaemolr Temsbl. [MpumMmeyaHme Tako-
ro poja BbloaeT npeaynpexaeHre, Ha KOTopoe BaMm crieayet obpatuTb
BHMMaHWe, UM Xe NpefocTaBnsieT BapuaHT MUCMNpaBieHus npobnem,
KOTOPbIE MOTYT BO3HUKHYTb.

Kaxnas riiasa sakaH4nBaeTcs 0030pOM KJIIOYEBBIX MOMEHTOB, KOTOPBIE BaM
Heo6XoaMMO 3armoMHNATE. OfHa M3 KJIIOYEBLIX 0COOEHHOCTEH, CBSA3BIBAIOIINX
BCE IVIaBbl BOEANHO — 9TO PasJiell, 03araBJeHHbIi « AGCOMIOTHBIIT MUHIMYM>.
TaKOG pe3oME TEKCTa IJlaBbl yCTaHaBJII/IBaeT HepBooqepeﬂHon 11eJIb IJIaBbI,
MIPUBOJIUT TIPUMEP TTPOIPAMMHOTO KOJIa, TOYEPKUBAIOIIET0 U3yUYeHHbIC BaMU
KOHIIEIIINH, 8 TAKJKE COAEPKUT aHAJIN3, OO BSICHSIIONIIA paboTy TIPUBEAEHHOTO
npuMepa mporpaMMHOTO Kozia. Hazieemcsi, Bbl HalijieTe Take pe3ioMe TeKCTa
TJIaBbI, KOTOPBIE TIOMEIIAIOTCS HaMU B KHUTE, HAUWHAS C TJIABHI 2, TOJIe3HBIMU
06001IEHUAMU OCHOBHBIX MOMEHTOB, 06cy>K/:[aeMblx B TOI WJIN MHOM TJIaBe.
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BeepneHne

B knure HCITOJIb3YIOTCA CJIEAYIOIIE TI/IHOI'pa(bI/I‘{eCKI/Ie CorJialieHusd.

* Crpoku KojIa, TlepeMeHHbIe U JIIOOH TEKCT, KOTOPbIil BBl YBUIUTE Ha
KpaHe MOHHUTOpA, HAleYaTaH C WMCIOJb30BAHUEM MOHOWMPUHHOTO
mpudrTa.

*  3armogHUTENW CTPOK (POPMATUPOBAHUS TPUBOISATCS MOHOIIMPIHHEIM
KYPCHUBOM.

*  Yacru n1porpaMMHOI0 BbIBOJIA, BBE/ICHHBIE [T0Ib30BATE/IEM, BBIACISIOTCS
KMPHEIM MOHOWVPVHHEIM IITPUDOTOM.

*  HoBnie TEPMUHBI BbIJIEJIAIOTCA KYy PCUBOM.

* Heobs3aresnbHble apaMeTpbl U TOSICHEHUST CHHTAKCHCA 3aKJII0YEHbI
B kBagpatHbie ([ |) ckoOku. ITpu MCIIOAB30BaHUU 3TUX HeoOs3aTelb-
HBIX ITAPaMETPOB BKJIIOYATh KBaAPaTHbIe CKOOKH B IIPOTPAMMHBIN KOJI He
HY’KHO.

Kak 1 mory pa3ssneubcs, nporpammupys Ha C?

B mpunoxkenun B comep:KUTCS MOMHBI 1 pabOTAIONTII UCXOIHBINA KOJI
nporpammbl «ITokep ¢ o6MeHOM». MBI MONBITANINCH MAKCUMAJIbHO COKPa-
TUTb TEKCT HTOW TPOTPAMMBbl, HE IPUHOCS TIPU 3TOM B JKEPTBY UMTAEMOCTb
KoJIa 1 PYHKITHOHATBHOCTh UTPOBOTO cIoskeTa. KpoMe Toro, aTa urpa 10mKHa
0CTaBaThCA JOCTATOYHO 0OOOIEHHOMN € T€M, YTOOBI €€ MOKHO OBLIO NCITOJIb-
30BaTh € pasanyHbiMU Kommnuiastopamu si3bika C. [lotromy B aT0# urpe BbI
He HaiijieTe MpUBJIEKATeIbHON rpad Ky, OJJHAKO, U3y4YHB s13bIK C C 1eJIbIo
YCOBEPIIIEHCTBOBAHUSI TOU IPOrPAMMBbI, BbI C JIEFKOCTHIO CMOXKETE TOJIY-
YUTH JOCTYT K crienupuyeckuM rpadudecKuM 1 3BYKOBBIM BO3MOKHOCTSIM,
a Tak:Ke MPOoIleAypaM BBOJIA JaHHBIX CBOEIO KOMIThIOTEPA.

B nanHoii mporpaMme NCIOIb3yeTCsl MAKCHMaIbHOE KOJTMYEeCTBO COJIep-
JKUMOTO 9TO# KHUTH. [IpakTraecKy Kaskaas reMa, 00CyKIaeMast B KHUTE, Ha-
XOAUT cBoe npuMeHenue B urpe «Ilokep ¢ obmenom». Ciauirkom 6oJIbIIOE
KOJIMYECTBO KHUT He TIPe/iIaraeT HIYero, KpoMe oopasios koxa. Urpa «Ilo-
Kep ¢ 0OMEHOM» JIaeT BaM BO3MOKHOCTH YBHIETH «OOIIyI0 KapTuHy». [1o
Mepe YTeHUs 9TON KHUTU BBl HAuHeTe MOHUMATh Bce OoJbiiee U OOJbIiee
KOJIMYECTBO KO/l JIAHHOI UTPBHI.

Y10 9 foNKeH caenartb cenyac?

[TepeBepHyThb CTpaHUILy ¥ HAYaTh U3y4arhb A3bIK C.
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Masa 1

4YTO TAKOE NPOrPAMMUPOBAHUE
HA C U IMOYEMY 3TO BAXHO
angd MEHA?

B sroii riaBe
* Ilonumanue ocHOB porpammupoBanmst Ha C
e Ilouck u ycranoBka koMmmnuisgTopa s13bika C

* lsyuenue maros mpoiecca MpOTPaMMUPOBAHTS

HecmoTps Ha TO, 4TO MHOTHE JIIO/IA CYUTATIOT SI3BIK TTPOTPAMMUPOBAHUS
C CJIOKHBIM JIJIST M3YY€HUsI U UCIIOJIb30BAHUS, BbI BCKOPe YOEIUTECh, YTO
onu He npasbl. O sa3bike C TOBOPST Kak O SI3bIKE MOBBIIEHHON, ITOYTH KPUTI-
Torpaduueckoii cIoKHOCTH. B 00111eM, OH MOKET ObITh CJOKHBIM, OJTHAKO
XOPOIIO HamucaHHast mporpamma Ha si3bike C Tak ke ypobourraeMa, Kak
U IporpamMmMa Ha Jiro0oM ApyroM siabike. CeroHst TpeGOBaHUs K MPOrPaMMI-
craM 1 pa3paboTurKaM OYeHb BBICOKH, a ndydeHue si3bika C MOKET CTaTh
a(deKTUBHON 6a30i IS MOJYyYeHUsT HABBIKOB, HEOOXOIUMbIX B CAMBIX Pa3-
HOOOPa3HBIX OTPACJISIX, B TOM YHCJIe CO3/IaHIK TIPUIIOKEHUI, TIPOrPaMMHUPO-
BaHWUM UTP U TaK Jlajiee.

Ecsii BbI HUKOT/I2 B JKU3HU €llle He NMHCAJIN KOMITBIOTEPHBIX IIPOrPaMM,
TO 9Ta r71aBa OyJIeT /Uit BAC OTJIMYHBIM HAYAJIOM, TaK KaK B HEil BB CMOXKETE
U3YYUTh BBOJHBIE KOHIIEIIMY TPOTPAMMHUPOBAHUS, TIOJTYIUTh 00BICHEHITE
TOTO, YTO TaKOe IPOrpaMMa, a TaKKe MPOYeCTh KPATKYI0 MCTOPUIO SI3BIKA
nporpammupoBanus C. [Ipurorossrech Bocxumathes! C — aTo A3BIK MPO-
rPaMMUPOBAHUS ¢ HOTATHIMI BO3MOKHOCTSIMI.

Y10 Takoe nporpamma?
KOMHLIOTep HE YMEH. BepI/ITe Bbl HAaM MNJIN HET, HO [Aa’Ke€ B CaMbl€ TAXKE-

Jible JTHU BBI Ha CBETOBBIE TOBI Pa3yMHee CBOETO KOMIIbIOTepa. Bl MoskeTe
JIyMaTh U MOJKeTe COOOIIAaTh KOMITBIOTEPY, YTO OH J0JIKEH cieath. C oHIM
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Y10 Takoe nporpaMmmupoBaHme Ha C 1 noYemMy 3TO BaKHO A1 MeHA?

KOMIIBIOTED CIIPABJSAETCS GJIMCTATENBHO: OH OyAeT TOAUYUHATHCSA BCEM Ba-
UM TprKasaM. Bair koMmiborep Gy/eT CHIETh 32 CTOJIOM JHSIME U HOYAMU
HarpoJiet, oOpabaTbiBasi liepelaBaeMble eMy JIaHHbIe, TIPUYEM 9TO MY He Ha-
CKYYUT ¥ OH He ITOIIPOCUT ITI0YACOBOH OIJIATHI.

KommbioTep He MOXKET CAaMOCTOSTENBHO PelniaTh, YTO eMy aesath. Kom-
TBIOTEPHI HE YMEIOT AyMaThb CaMOCTOSITETbHO, TO3ITOMY NpPOZPAMMUCHIbL
(o, TOBOPSIIIUE KOMIIBIOTEPAM, YTO OHU JIOJIKHBI JIJIaTh) JOJIKHBI Jla-
BaTh KOMITbIOTEPAM MaKCUMAJbHO JIeTAIM3NPOBAHHbBIE MHCTPYKITNU. be3 nH-
CTPYKIUI KOMITbIOTEP GeCIioie3eH, Ipu MoJIyYeHIN HEBEPHBIX HHCTPYKIUI,
OH He CMOJKET YCIIEIITHO BBITIOJIHUTD MlepeflaHHoe eMy 3ajianue. be3 merainb-
HBIX WHCTPYKIMIIT KOMIBIOTEDP HEe CMOKET 00paboTaTh Ballly 3apIijiaTHYIO
BEIOMOCTD, PABHO KaK W aBTOMOOWJIb HE CMOKET aBTOMATHYECKU U CAMO-
CTOSITEJIBHO 3aIlyCTUTh JIBUTATENb U TIPOEXaThCst 110 KBaprasiy. Habop mera-
JIN3UPOBAHHBIX BBIPAKEHUH, TIepeZiaBaeMbIX BaMU KOMTBIOTEPY, KOT/Ia BBI
JKeJtaere, 4TOObI KOMITBIOTED BBITIOJHIII KAKOe-T100 3a/[aHue, Ha3bIBaeTCst
npoZPamMmol.

% NMPUMEYAHME

TekcToBble MPOLECCOoPbI, NPUIOKEHUS, 3NEeKTPOHHbIe TabnuLbl U KOM-
MbIOTEPHbIE UrPbl HE SIBASIIOTCS HUYEM GOMbLIMM, YeM KOMMbIoTepHast
nporpamma. bes aTux nporpaMm KOMMbOTEP NPOCTO cuaen Obl Ha Ba-
LeM CTOJIe, HE 3Has, 4YTO cnenyeT npeanpuHaTe ganee. MNMporpamma —
TEKCTOBbIN pPefakTop COAEPXUT CANCOK AeTaslbHblX WHCTPYKUWMIA, Ha-
NMUCaHHbIX HA KOMMbIOTEPHOM $A3blke, TakoM Kak C, roBOpSALLMX BalLEMY
KOMMbIOTEPY, Kak ObITb pegakTopom TekcTa. Koraa Bbl nporpaMmmMumpyerTe,
Bbl FOBOPUTE KOMMbIOTEPY CNEOOBATb MHCTPYKUMSAM, COAEPXalMMCs
B BaLUEl nNporpamme.

Jluist cBOero KOMIIbIoTepa, IJIaHIieTa uin TejaedoHa Bbl MOKeTe pro6-
PECTH MJIN CKavaTh THICSUM PA3JIUIHBIX IIPOrPaAMM, HO Kor/a GusHecy Tpedy-
eTCs1 KOMIIBIOTED, KOTOPBINA ¢MOT Obl BBIIIOIHATH KAKYIO-TO CIIEU(PUIECKYIO
3ajavy, OM3HeC HaHKMAeT MIPOTPAMMKCTOB U Pa3pabOTYMKOB [l CO3IaHMUs
IIPOTPAMMHOTO 0OECIIeUeHH, KOTOPOE COOTBETCTBOBAIO Obl crierndrKarm-
AM, OTBEYaIoIMM IT0TpeOHOCTAM OusHeca. Bl MoskeTe 3acTaBUTh CBOIT KOM-
[bIOTEP MU MOOMIBHOE YCTPOUCTBO JIeIaTh OY4eHb MHOTO€, HO BbI MOJKETE
U He HallTH [IporpamMMy, KOTopasi Obl BBITIOJIHSIIA UMEHHO TO, 4TO HYKHO BaM.
JlanHas KHUTa IpU3BaHa CIIACTU BAC OT 9TOii AnueMMbl. [Tocie Toro, Kak Bbl
usyunte s3bik C, BbI CMOJKETE IICATh IIPOrPAMMbI, TOBOPSIIIIE KOMIIBIOTEPY,
Kak ceOs BeCTH.
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maea 1

p COBET

KomnbloTepHasa nporpaMma coobuiaeT BawlemMy KOMMbOTEPY, Kak
caenaTb TO, 4TO XOTUTE Bbl. Kak wed-nosap Ans npurotosneHns 6to-
[a HyXJaeTcs B peuenTe, KOMMbIOTEP HYXAAEeTCa B MHCTPYKUMSAX ANs
npon3BeAeHNs Kakoro-To pesynbrata. Peuent — 9710 Habop feTanb-
HbIX WHCTPYKLMIA, KOTOPbIE, MPU YCNOBUMW, YTO OHW NPaBUJIbHO HaMu-
CaHbl, ONUCHIBAIOT NPaBUJIbHYIO MOCNEA0BATENIbBHOCTb U COAEPXaHMe
LWaroB Nno NPUroTOBJIEHMIO KAKOrO-TO KOHKPETHOro 6noaa. 970 kak
pas To, YEM SIBASIETCS KOMMbIOTEPHAs NMporpaMma Ajs Ballero Kom-
nbloTEPA.

I[Ipu sanycke W 6bMmoHeHUY TIPOTPAMMbBI TEHEPUPYIOT OIPe/Ie/IeHHbII
661600.

[IpuroToBieHHOE OO0 — HTO BBIBOJ U3 PEIEITa, & TEKCTOBbIN Pelak-
TOp WJIA TIPUJIOKEHUE — 3TO BBIBOJI, MPOMYIIUPYEMBIN 3aIyIEHHON ITPO-
rpamMMOI.

// BHUMAHMUE

AHanorn4yHo TOMy, Korga noBap NCMNOJb3yeT HEBEPHbIN MHIPEANEHT Nn
npornyckaeT Lar U3 peLenTa 1 B pesysiktate noJjiydaercst HecbenobHoe
6000, Bawa nporpaMmma He 6ynet paboTaTb, €Cnuv Bbl AONYCTUTE One-
4yaTKy B KOZE AN NPOMNyCTUTE Luar.

Y10 BaM NnoHapoOMUTCA ANA HaNMcaHus
nporpamMm Ha a3bike C

[Ipesxyie ueM BbI CMO’KeTe HAIMCATh U 3allyCTUTh CBOIO IPOTPAMMYy Ha
C na kommbloTepe, Bam notpebyercst komnursmop ssvika C. Kommuistop
C npuHUMaeT HAIMCAHHYIO BaMU TIporpamMmy Ha sizbike C 1 3aHUMAETCST ee
nocmpoenuem Wi Komnuiayueid (TeXHUYeCKUe TEPMUHBI, 0003HAYAOIIIEe
Mpoliecc TIpeBpaIeHus Balllell TPOrpaMMbl B TIPOTPAMMY, TIOHATHYIO KOM-
[bIOTEPY), UTO MO3BOJISIET BaM 3alyCTUTh CKOMIIMJIMPOBAHHYIO MPOrPaM-
My, KOT/Ia BbI OyjieTe TOTOBBI MOCMOTPETH Ha PE3YJIBTAThl €€ BBIOJIHEHMS.
K cuactpio, cymiecTByeT GOJIbIIOE KOJIUIECTBO OECIIATHBIX MAKETOB IPO-
rpaMMHOTO o0ecIiedeH s, TO3BOJISIIONIMX BaM PEAaKTHPOBATh U KOMITUJIM-
poBaTh IIpoTrpaMMbl, HarMcanHblie Ha sg3bike C. [TpocToli MONCKOBBIH 3a1poc
BBIJIACT BaM CITUCOK PE3YJIBTaTOB € TAKMMHU TporpamMamu. [1pu nanucanun
aTOi KHuUrM MbI ucnosnb3oBaian kKoMmmuiasatop Code:Blocks (http://www.

codeblocks.org).
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p COBET

Ecnu Bbl BeINONHUTE nonck no 3anpocy «Komnunatopsl C», TO Bbl yBUAN-
Te 60NbLLIOE KONNMYEeCTBO BecniaTHbIX OMNUMIA, B TOM YUCE NPeanioXeHns
oT komnaHui Borland n MankpocodT. Torga noyemy e npm HanncaHum
KHUI Mbl Nofib3oBanuck komnunatTopom Code::Blocks? MoTomy 4to ans
3TOro NpoaykTa AocTynHbl Bepcun gns Windows, Mac n Linux, noatomy
Bbl CMOXETe MCMOofb30BaTb NOAXOASILLYIO BEPCUIO MPOrpaMMHOro obe-
CrevyeHns BHE 3aBUCMMOCTU OT YCTAHOBJIEHHOM Ha BalLEM KOMMbIOTEPE
onepauyoHHo cuctemMbl. OgHaKo Bbl MOXeETe BblIOpaTh N0OY0 APYryto
NMPOrpaMMHyI0 Cpeny, KoTopasi MoKaXeTCs BaMm Jy4Lle.

[Tepeiinst va crpanuity Code::Blocks B mHTepHeTE 1 TIpOYNTAB CaMoe TTep-
BOE TIPEIJIOKEHIE, Bbl MOKETe cJierka (UM He Ha IIYTKY ) 3aBOJHOBATHCSL:

The open source, cross platform, free C++ IDE*.

Tepmuna Open source (OTKPBITHIH, C OTKPBITBIM UCXOIHBIM KOIOM) TIPH-
MeHsIeTCs /1151 0003HAYE€HUS TAKOTO TIPOrPAMMHOTO 0GeCTiedeH s, UCXOAHBIN
KOJI KOTOPOTO MOJKeT ObITh U3MEHEH WJIN YJIydllieH moJib3osareseM. (B 6m-
JKalitee BpeMst BbI He Oy/ere 3aHUMATHCS HIUYEM MOAOOHBIM, TOITOMY He
6epute B ToJ0BY.) Cross-platform (kpocc-1matdhOpMeHHbIN) — 9TO MpUJIa-
raTeJibHOE, O3HAYaIlee, YTO JAHHOE MPOTPAMMHOE O00eCTeYeHre MOKET
3aIyCKaThCs B PA3JIMYHBIX ONEPAMOHHBIX cucTeMax. OfHaKo HOBUYKOB
JIOJKHO 3a00TUTH TOJIBKO TO, YTOOBI MTPOTPaMMHOE 0O€eCIIeYeH e 3aIyCTH-
Jioch Ha Bamieil wiatdopme. Tepmun Free (GecriaTHbIi), Kak HaM KaKeTcs,
MOHSITEH U (€3 OMOJHUTEIbHBIX 00bsicHeHui, a IDE — 310 abbpeBuaTypa
JUIST QHTJIMHCKOTO CJIOBOCOYETAHUSI «MHTETPUPOBAHHAS cpe/ia Pa3pabOTKu»
(Integrated Development Environment), KoTopoe, B CBOIO 04epeib O3HaYa-
€T, YTO BBl MOJKETE MK1CATh, PEJAKTUPOBATD U OTJIAXKUBATH CBOU IPOTPAMMBbI
6e3 HeOOXOAMMOCTH TEPEKTIOYEHUST MEK/LY MTPOTPAMMHBIM 0OECTIeYeHIEM.
Cxopo MBI BepHEMCS K OTJIa/IKe.

He cTouT mannkoBaTh 10 TOBOAY YacTu npeatoskenust C++. C moMoIpio
nporpammHoii cpeabl Code::Blocks Bbl cMoskeTe mucath mporpaMMbl Kak Ha
s3bike C, Tak u Ha C++ («C mmoc-mumocy ). Ceroans Haiiti KommnusTop C
3HAYUTEJBHO CJIOJKHEe: B OOJIBIINHCTBE CYY4aeB KOMITMISATOPHI OCHAIEHbI
HOJAEPKKOIL O0oJIee COBEPLIEHHOM Bepcrel A3bika, HasbiBaemoll C++. IToaro-
My TpH TIOMCKe KOMITUJISATOpa si3bika C BbI MOYTH Beerjia OyjieTe HaXO[AUTh
koMOuHaIio KoMnuasaTopos C u C++, mpuyemM Bo3MOKHOCTb PabOTHI C SA3bI-

* OTkpbITast Kpoce-1aT(opMeHHast GecIiaTHas HHTEerprpoBaHHas cpea paspaborku C++,
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koM C++ 3ayacTyio JOMOJHUTENBHO MOMYEPKHUBaeTCs. XOpolias HOBOCThb
B TOM, 4TO, U3y4uB s13bik C, BbI yiKe Oyaere umerb KoMmmuasitop C++, u Bam
He TIPU/IETCS 3aHOBO M3y4aTh BCe HIOAHCHI 1 o ApobHOCTH HOBOM IDE.

Ha puc. 1.1 usobpaskena riapuast crpanuia caiita Code::Blocks. [list 3a-
IPY3KU HHTErpUpOBaHHoii cpenbl pazpaborku C/C++ nepeiiaure 110 cChlike
Downloads (3arpyskun) B pasaese Main (I1aBHOe) B KOJIOHKE CJIeBa.

Home Foatures Dowmloads Forums Wik

Main The open source, cross platform, free C++ IDE.

* Home Cote:Blacks is a five C-++ IDE budt to mast the mast demanding needs of its users. I is designad 10 be very
« Features extensibie and fuly corfigurable.

* Screenshots

« Downloads Finally, an I0E with all the features you need, having a cansistent look, feel and operation across platforms

B BRI sy

Puc. 1.1. MaesHasa ctpaHuua Code::Blocks. Bam Heob6xoanmo o6patntb
BHMMaHMe Ha ccbinky Downloads (3arpyaku)

[Tocite nepexona no ceoike Downloads (3arpysku) BbI Homnajgere Ha
crpanwuity, 6osee MOAPOOHO OTMMCHIBAIOILYIO OMIUK JIJIsT 3aTPY3KU, UX TPH:
Binaries (bunapubie daiiibr), Source (Vcxoxnubiit ko) u SVN. [ocaennne
JIBE OIIIUW TTPEJHA3HAYEHBI JIJIST ONBITHBIX TPOTPAMMUCTOB, TO3TOMY HIEJIK-
HUTE MBIIIBIO 110 omiinu Binaries (Bunaphbie daiiib).

/ NMPUMEYAHUE

Mpn ycTaHoBKe mnporpammbl 06paTUTE BHMMAaHWE Ha OBa MOMEHTA.
MepBbI: CHAMKN 3KpaHa, MOMELLLEHHbIE B KHUTEe, BO3MOXHO, OyayT He-
3HAYNTENIbHO OT/IMYATbCA OT TOro0, YTO Bbl YBUAUTE B UMHTEPHETE, Tak
kak Code::Blocks nocTtosiHHO paboTaeT Hafg yny4yleHMeM CBOEro npo-
rpaMmmMHOro obecnedyeHusi, NoaTomy yumcna (obos3Havawolme Homepa
BEpPCUIN) NOCTOSIHHO yBenuuMBaloTcs. Bepcus nporpammHoro obecne-
yeHuns Code::Blocks, ncnonb3oBaHHasa npu HanucaHnm kHuru — 10.05,
0HaKo Mpu nocriegHeln ceepke HomMep Hosewllen sepcum Obin 12.11,
BO3MOXHO, KOraa Bbl OyaeTe yMtaTb 3TO NpUMEYaHne, HOMep TeKyLLEen
Bepcum onaTb n3ameHnTcs. Bropoe: ecnum Bel nonb3osatens OC Windows,
yb6eamnTech B TOM, HTO 3arpyxaeTe camblii 60/bLLION N3 AOCTYMNHbIX pai-
0B (cogep>alnii B CBOEM MMeEHN BykBOCOYeTaHne «mingw»). B aToi
BEPCUN €CTb WMHCTPYMEHTbl A9 OTNafKu, KOTOpble NPUroasaTCs BaMm,
korga Bbl ctaHeTe nNpo-CU-XeHHbIM nporpaMMncToM. (MoHanm wyTtky?
HeT? A uto, 0OMH Takon?)
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Ha caemytomieii crpanuiie pecTaBiIeHbl Pa3TUIHbBIE OTIIAN, 3aBUCSTIINE
OT Ballei ornepaimoHHoi crcteMbl. Ecim Bl BbiOpasm 3arpysky aust OC
Windows, BeibepuTe BTOPYIO OIIIUIO JIJIst 3arPy3KH, Kak moka3aHo Ha puc. 1.2.
VIMeTh TIOJTHYIO BEPCUIO KOMITHJISATOPA U OTJIauKa OyeT BaM MOJIE3HO.

B Download binary A
€ 2 C | [ www.eodeblocksorg/downloads/binaries

Co de ..BI ocks Code=:Blocks - The IDE with 2!l the features you nesd, having a consistent Jook, fes! and operation scross plstioms.
o

Features Downloads

Pleas select a setup package dapending on your platfarm:

* Windows 20000XP/Nistal?
¢ Hame + Linux 32-bit
» Faatures - Linux 64.bit
= Screenshots + Mac0SX
*+ Downloads
HOTE: There are aisa more recant mightly builds available in the forums or (far Debizn and Fedora users) in Jens Debian repository and Jans’ Fedora repository. Please
nate that we cansider nightly builds to be stablo, usually.

« Plugins IMPORTANT HOTE: i you ry to download fam BeriOS and get a “Too many cliants!” - emor, you should ratry to download tha fila. Accarding ta a BerOS - admin, this can
® User manual happen several timas, befare the download starts.

« Licensing it still does not wark, search our forum for “ahamate mimar®, you will find at least atematives for the windaws and debian dawnlaads

= Donations

Quick lnks Il.'n‘ Windows 2000/ XP ] Vista | 7:
73
« FAQ
File Date Size. Dawnload from
Nightlies codeblocks-10.05-setup.exe 27 May 2010 233M8 Bedi0S or Sourceforge.net
b codablocks-10.05mingw-setup. exa 27 May 2010 70M8 BerliS o Sourcelorge.net
* PatchTracker
« Browse SVN
 Browse SVN MOTE: The cadeblocks-10 B5mingw-setup.exe file includes the GCC compiler and GDB debugger from MinGW.
log

Puc. 1.2. Buibop 3arpysku IDE gns Windows. Bbl Takke MoxeTe BbIGpaThb
3arpysky McxogHoro koga

Hauag 3arpysKy, MOeTe CMeJIO OTTIPABUTHCS Ha KYXHIO BBITATD YaiKy,
TaK KaK pazMep MporpaMMHOTO (haiijia BEJTUK U JIJI €T0 3arPy3KH MOXKET TIO-
TpeboBaThCsT HECKOJBKO MUHYT. 10 3aBepiiieHnn 3arpysku 3amycrture daiin
M COTJIACUTECH CO BCEMU OTIUSMHU TI0 YMOTYAHUIO. TOMTBKO OTBITHBIM TTPO-
rpaMMHUCTaM MOJKET TIOTPeOOBAThCsT U3MEHSITH ATH HACTPOIiKN. Yepes HEKO-
topoe Bpems riporpamma Code::Blocks Gyner saryierna Ha BaieM KOMITbIO-
tepe. ITocse Toro, kak Bor Boiiizere u3 okra Tip of the Day (Coser mmst)
U YCTAHOBUTE aCCOIUAINIO C ATOH rporpaMmmoii jiist Beex daiiios .C u .CPP,
BBl MOJKETe 3aKPBITh OKHO HACTPOITKU ciieHapueB. Ha skpane y Bac 10JKHO
OCTaThCs IPUBETCTBEHHOE OKHO MTPOTPAMMHOTO 00ecIieyeHust, KaK IOKa3aHo
Ha puc. 1.3.

ﬁQ NMPUMEYAHMUE

CospaBaemasi BamMu nporpamMmma Ha a3blke C Ha3blBaeTCH MCXOAHbIM KO-
Aom. Komnnnatop nepeBoanT NCXOAHbIV KOA, HanucaHHbIN Ha a3bike C,
Ha MaLLUVHHBIV 93blK. KOMMbIOTEPBI COCTOAT HE N3 YEro MHOro, Kak Tbl-
CSI4 9NIEKTPUYECKNX NepektodaTeneit, KoTopble MOryT O6biTb MO0 BKIIIO-
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YyeHbl, NGO BbIK/IIOYEHBbI. [T03TOMY KOMMbOTEPAM HEOOXOAMMO AaBaTb
VHCTPYKLMUW, HanucaHHble TONbKO B OMHapPHOM 4YUCNOBOM dopmarte.
JlaTnHckas npuctaBka «Gu-» NEPeBOANTCSH HA PYCCKUIA A3bIK Kak «[Ba»,
npv 3TOM JBa COCTOSIHUS SNIEKTPUHECKOM CXEMbI Ha3bIBaOTCS OMHAPHbI-
MU cocTosiHusIMM. Topasno npoLle UCrnosib3oBaTb KOMNUAATOP A3blka C
ON19 NepeBoja BalmMx nporpamm ¢ s3blka C B NocnefoBaTenbHOCTb Hy-
Nen n eanHnL, Kaxaasi 3 KOTopbIX NPeACTaBNsSET yka3daHWe COCTOSHUS
BHYTPEHHEro nepeksioyaTens «BblK/IIOYEHO» NN «BKJIKOYEHO» COOTBET-
CTBEHHO, YEM MMCAaTb TaKylo NMOCNef0BaTENIbHOCTb CAMOCTOSITENBHO.

File  Edtt Sespch Project Build [ebug yaSmith Jools Plugins Settings Help
FoE@ vy 4nalaa

(&> % 08 amoos -]
(BB T D @ O]

[Management X
4 [ Projects [ symiols | Resor b |
| —Q Wotspocz

tart here] |

o Bathers = %
J Code=Blocks | Q) Search remls | €3 Buldlon | ¥ Bk messoges | £ Debuger.

Puc. 1.3. 1o6po noxanosaTtb B Ball NPOrpaMMNCTCKNIA aom!

Mpouecc nporpaMmmMmupoBaHNS

[Tpu HamMcaHWK TPOTPaMM OOJIBITITHCTBO JIOIeN TPUAEPKUBAIOTCS Cle-
JIYTOIIIETO aJTOPUTMA MeHCTBUI.

1. Pemuts, 4TO KOHKPETHO OJKHA BBITIOTHATH Ballla TTPOTPaMMa.

2. Bocrosib30BaThCst pedakmopom JJisi HATMCAHUST W COXPAHEHUST MPO-
TPAMMHBIX WHCTPYKIWH. PemakTop OueHb MOXO0X HAa TEKCTOBBIM ITTPO-
1[eCcop, MO3BOJIIONINI BaM CO3/IaBaTh U PEAKTUPOBATH TEKCTHI (XOTS,
KOHEYHO, He o0JajaeT CTOJb IpUBJIeKaTelbHbIM uHTepdeiicom). Bee
HOITYJISIPHbIE KOMITUJISITOPHI si3bika C, KpoMe COOCTBEHHO KOMITUJISITOPA,
TakKKe BKJIOYAIOT B cebsl M MHTErPUPOBAHHBINA pefakTop Koma. Vmena
BCeX TTPOTPaMMHBIX (hailIoB, HATMCAHHBIX Ha sg3bike C, MMEIOT pacIu-
penue .C.
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3. CKOMIMJINPOBATH ITPOTPAMMY.

4. BBINOJIHUTH TIPOBEPKY OMIMOOK B Iporpamme. Eciii TakoBbI HaleHbI,
WCIIPaBUTD X ¥ BEPHYTHCA K IMaTy 3.

5. 3arycTuTh IPOrpamMmy.

JQ NMPUMEYAHMUE

OwmnbKM B KOMMNbIOTEPHOW NPOrpaMMe MHOT1e Ha3biBaloT 6aramu (0T aH-
rMMACKOro cnoea «bug» — XyK. — lMpumey. nep.). Npouecc n3dasneHus
OT OLLIMOOK B NpOrpaMmMe Ha3blBaeTCs 0T/184K0M NPOrpaMmbl (4TO Ha aH-
rMUACKOM A3blKe 3BY4UT Kak «debugging», LOCNOBHO «Ae3UHCEKLNSA», —
lNpumed. nep.).

Vaenure kakoe-to Bpems ucciaeposanuio nporpammbl Code:Blocks
Wi JII0O0T0 JAPYroro KOMITMJISITOPA, KOTOPBIA BbI PEIIUJIN YCTAHOBUTH
Ha CBoeM KoMmmbiotepe. TiaTeabHo MpopaboTaHHas WHTETPUPOBAHHAS
cpesa pazpaboTKHU MO3BOJISIET BaM C JIEFKOCTBIO COBEPINATh BCE TSATh BbI-
IIEONUCAHHBIX [IATOB, IIPU HTOM UCIIOJIb3Ys /s BCEX 9TUX 3a/la4 eUHYIO
cpeny. Bbl MokeTe KOMITMIMPOBATH CBOIO IIPOTPaMMYy, IIPOCMATPUBATh CO-
OOIIEHNUST O BBISABJICHHBIX ONIMOKAX, MCIIPABJISATH UX, 3al1yCKAaTh IPOTPaMMY
U [IPOCMATPUBATh Pe3yJbTaThl €€ BbIOJIHEeHUs. Bce 5To BB MOXKeTe Jie-
JIaTh U3 €JMHOTO OKHA, UCIIOJIb3YsT CTaHAaPTU3UPOBAHHBIN HAOOP IYHKTOB
MEHIO.

// BHUMAHMUE

Ecnu BbI HUKOrga npexae He 3aHnMaJinCb rnporpaMmmmpoBaHmneM, Bce
BblLlLIeONnMCcaHHOe MOXET NokKa3aTbCA BaM 3anyTaHHbIM U CJTOXHbIM. He
BOJ'IHyI?ITer. BonblwmHcTBO COBPEMEHHbIX KOMMUJIATOPOB C nocTtaBng-
I0TCA C YOO0OHBLIM B UCMOJSIb30BAHUN Y4eBHbIM PYKOBOACTBOM, KOTOPOE
Bbl CMOXETE NCMNONb30BaTh /19 TOr0, HTOObI U3Y4NTb OCHOBHbIE ACMNEKThI
NCMOJIb30BaHNA pefakTopa MnporpamMmMHOro Koda v KoMaHg, KOMMus-
Topa.

Ha caryyaid, ecin BbI Bee elle He MOHSJIM, B 4eM COCTOUT HEOOXOAUMOCTD
UCIOJIb30BAHUS KOMIIMIATOPA, MOSCHUM, YTO MCXOAHBINA KO 1M0A00EH Chl-
PbEBBIM MarepuajiaM, HeoOXOAUMbBIM BalieMy KoMIbiorepy. KoMmuisarop
oI06eH MalliHe WK CTaHKY, 00pabaThIBAOIIEMY ChIPbe 1 IIPeoOpasyole-
MY €r0 B KOHEUHbII IIPOYKT, KOMINJIMPOBAHHYIO IIPOrPaMMY, KOTOPYIO Balll
KOMIIBIOTEP CMOKET IOHATb.
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Ucnonb3oBaHue C

C ropasuo 6osee s hexTUBEH, YeM GOJBITMHCTBO S3bIKOB IIPOrPaMMU-
poBanusi. Kpome T0OT0, 3T0 10CTATOUHO HEOOBINON S3BIK TPOTPAMMIPOBA-
Hust. VIHbiMu cioBamu, ipu u3ydeHun C BaM He IPUAETCS Pa3yunBaTh 00JIb-
II0€ KOJIMYECTBO KOMAHO.

[Ipu yTeHun aTOI KHUTU BBl U3yUNTE KOMAH/IBI U IPOYHNE ITEMEHTBI SI3bI-
ka C, Takye Kak orepaTopbl, PYyHKINN U TUPEKTUBHI TPETPOIECCOpa.

[To npuumHe cyuecTBOBaHUSA GOJBIIOrO KOJUYECTBO Bepcuil sizbika C
komuter ANSI (American National Standards Institute — Amepukanckuii
HAIMOHAJIbHBII HHCTUTYT CTAHIAPTU3AINN ) CO3/IaJl HabOp cTaHIapTOB (Ha-
spiBaeMbix ANSI C), 06s13aTe/IbHBIX IS BCexX Bepenii sizbika C.

Ecsmm BbI 3amyckaere coOCTBEHHbBIE TPOTPAMMBbI, HCITIOJIb3Y ST KOMITUIISITOP
stabika ANST C, MoskeTe ObITh YBEPEHDI, 4TO BAIIN TPOTPAMMDbI, HATINCAHHbBIE
Ha C, MOTYT ObITH CKOMITUJIMPOBAHBI Ha JII0OOM KOMITbIOTEPE, 0O0PY/I0BaH-
HOM KoMIuIATOpoM si3bika ANSI C.

p COBET

B 1983 roay ANSI cospan komuteT X8J11 onsa pa3paboTkm cTaHOAAPTHOM
Bepcum a3bika C, KOTOPLIV B AaNbHENLLIEM CTan U3BECTEH MO UMEHEM
ANSI C. Camas nocnegnsis sepcus a3sika ANSI C C11 6bina popmasnbHO
npuHata B 2011 roay.

[Tocire xommuIsiTIKM TIpOrpaMMBl Ha si3biKe C € MTOMOIIBIO KOMITUJISTO-
pa BbI CMOJKETE 3aIyCKaTh CKOMITMIMPOBAHHYIO IPOTPaMMYy Ha JI060M KOM-
MbIOTEPE, COBMECTUMOM C BalllMM, BHE 3aBUCUMOCTU OT TOTO, OCHAIIEH JIU
3TOT KOMITbIoTep KoMITUIITOPOM si3bika ANSI C. «KpyTo! — BodmMoskHO, cKa-
skete Bbl. — Ho Korza s, HakoHel[, Ha4Hy MHUCcaTh MOIO MEPBYIO MTPOTPaAMMy
ra C, Korjia CMOTY CKOMITHJINPOBATh U 3amyCTUTh ee?» He Gecrokoiitecs,
ryiaBa 2 cOpoBOAUT Bac B BalieM mepBOM IIYTENIECTBUN B MUP ITPOTPAMMU-
posanus na C.

AGCONIOTHbLIA MUHUMYM
B lIaHHOﬁ TyslaB€ Mbl BKpaATIie MMPeACTaBUJIN BaM A3bIK IIPOIrpaMMHPOBa-

Hrist C ¥ TOMOTJTH BaM BBIGPATH KOMITUJISITOP JIJIST PEIAKTHPOBAHUS, OTJIAIKN
U 3aITyCKa BalIUuX IIPOTPAMM.
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Hwuxe rnepedyuncieHnbl HECKOJIbKO KJIIOYEBBIX MOMEHTOB, KOTOPbIE HeoOXo-
VMO 3aIIOMHUTD.

3arpysuTe u ycTaHOoBUTe KOMIUIAATOP C Ha CBOI KOMIIBIOTEP.
[TpuroToBBTECH K M3y4YeHNTO A3bIKA TporpammupoBanns C.

He Bosnyiitecn, 4To s13b1k C MOXKET II0KA3aThCSI BAM CJIMILIKOM CJIOKHBIM.
B ar0it kHure MbI OCTapaNch pazbuTh KoHIennu si3sika C Ha yodoBapu-
Mble HeGOoJIbIIe cerMeHThl. HeMHOKKO MOMPaKTHKOBABIINCH, BbI C JIETKO-
CTBIO UX OCBOWTE.



MMaea 2
BALLA NEPBAY MPOrPAMMA HAC

B sT0ii r1aBe
*  Hamucanne Bateii mepBo# MporpaMMbl
* Vcmomp3oBanme GyHKINN main ()

° OHpe,ZIe]IeHI/Ie THUIIOB JaHHbBIX

B aToii rs1aBe BBI TOBCTpEYaeTech ¢ Baliel mepBoil MPOTpaMMOi Ha SA3bI-
ke C! [ToxkasyiicTa, He TIBITATECH TOHSATH KaXK/bII CUMBOJI TTporpamm Ha C,
o6CcyKIaeMbIX B 9TO TyiaBe. Pacciabbrech U MPOCTO O3HAKOMBTECH C TEM,
KaK BBITJISIAUT W ONTyIaeTcsd sS3bIK mporpammuposarusg C. Uepes HeKoTO-
poe BpeMsi Bbl HAyYUTECh Y3HABATh OOIIINE 2JIEMEHTDI, XapaKTePHBIE /IJIsI BCEX
mporpamm Ha C.

BecuepeMOHHO yoorui Kycok Kkoga

B aT0il cexknuu MBI IPOIEMOHCTPUPYEM BaM KOPOTKYIO, HO 3aBepIleH-
HyIO TIporpamMMy Ha si3bike C, a Takke 00CY/IMM JPYTYIO IPOrpaMmy, KOTO-
pyio BbI BcTpetuTe B mpusiokennn b. B obenx mporpammax BbI Haiiere Kak
CXOKHE, TaK ¥ OTJIMYAIOINHecs aieMeHThl. Hara nepBasi mporpamma Oyzer
Ype3BbIYATHO MTPOCTOMU:

/*BeiBOOMT coobmeHre Ha 3KpaHe*/
#include <stdio.h>

main ()

{

printf ("Just one small step for coders. One giant
leap for");

printf (" programmers!\n");

return O;
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Bawa nepas nporpamma Ha C

Tenepb OTKPOIiTE yCTAaHOBJIEHHOE HA BallleM KOMITBIOTEPE TPOrPAMMHOE
obecrieyeHue JJisi IPOrpaMMUPOBAHUS U BBEIUTE C KJIABUATYPbI IIPOrPaM-
My TOYHO TakK, KaK IIPUBOAUTCS B JIMCTHHTE cBepxy. Bee mpocro, He mpaszia
m? Jla, BOBMOKHO, HO HE B CJIydae, eCJIU BbI MCIOJIb3yeTe HOBBIN st cebst
kommuasitop. Ipu nmepsom 3samycke nporpammbl Code::Blocks Bbr Oyzere
BCTpPeYeHbl TIPUBETCTBEHHBIM coobIierreM B okue Tip of the Day (Coser
JTHST). DTH COBETHI OKAKYTCsI BaM TI0JIE3HBIMU HEMHOTO TI03/IHEE, HO ceiiuac
BBI MO’KeTe yOpaTh 3TO OKHO, MPOCTO TIETKHYB MBIIbI0 1m0 KHoke Close
(3aKpbITh).

Jlnsg cospmanust COOCTBEHHON IIPOTPAMMBL INEJIKHUTE JIEBOH KHOIKOI
mbitu 110 myHkTy MeHio File (Daiin), HaBeawTe yKazaTeab MBI HA TyHKT
New (Hoswiit) packpsiBiierocst metio u Boibepute myskT Empty File (ITy-
cToil haiin) u3 yncaa oMU OTKPBIBIIETOCS MOAMeHI0. Temepb y Bac ecTh
TIPUATHBIN YUCTHIN (pailr, B KOTOPOM BbI MOKETE HA4YaTh IHICATH BAITy TIPO-
TPaMMy O CEMU CTPOKaX.

[Tocsie nanucanust Bam motTpedyeTcsi CKOMITHINPOBATD WA TTOCTPOUTh
Bary rporpammy. UTo6Obl ceath 9TO, MEJIKHUTE MBIIIBIO 10 MaJeHbKON
JKeJITOI NKOHKeE ¢ n300pakeHneM IeCTEPEHKH B JIEBOM BepxHeM yriry. Ecim
BBI BBEJIN TIPOTPAMMY TOYHO KaK TIOKA3aHO B TEKCTE U HE CIETATH OMMOOK,
TO TeNePb Bbl MOKETE 3AMYCTUTD [IPOrPAMMY, IETKHYB MBIIIBIO TI0 MaJICHb-
KOIi 3eJIeHOT CTpeJiKe, HallPaBJIeHHO BITPABO, PACTIONIOKEHHON PSAIOM C U30-
Opaxkennem tecteperku. (Ciemyioniast KHOMKA, HA KOTOPOU n300paskeHa
U CTPEJIKA U TEeCTEPEHKA, aBTOMATUYECKHU 3AITYCKAET IIPOrPAMMY TI0CTIE KOM-
I, YTO HECKOJIBKO YIIPOIIAET BAIy JKM3Hb, YMEHBIIIAs HEMMOBEPHOE
KOJIMYECTBO TETYKOB MBITIBIO C IBYX /10 O/THOTO. )

CroMmmpoBaB (MM TIOCTPOUB) TIPOTPAMMY U 3aITyCTHB ce, Ha BalieM
9KpaHe BbI YBUAUTE HEUTO TIOXOKee Ha TO, YTO M300paxkeHo Ha puc. 2.1.

/ NMPUMEYAHMUE

BbiBOA, 9TOW CTPOKU coobLLeHMs noTpeboBan MHOro padoTel! Ha camom
fene n3 ceMun CTPOK NporpaMmmbl TONbKO ABE CTPOYKM (T€, 4TO Ha4YMHa-
I0TCH C printf) NPOU3BOOAT OENCTBUSA, FTEHEPUPYIOLINE BbIBOA CO06-
LLEeHNS Ha 9KpaH. Bce ocTanbHbIE CTPOKU AeNaloT NnLb Tak Ha3bIBaEMYIO
paboTy No AOMY M BCTPEYAOTCS MOYTU BO BCEX NMPOrpamMmax, HanmcaH-
HbIX Ha s3bike C.

Yrobbl Jiie3peTb ropasno GoJiee IIMHHYIO MPOTPaMMYy, TTPOOETHTECH
B3IJISAMOM TT0 TipuiiokeHuio B. HecmoTps Ha To, 94TO TIOKEpHAS mporpamMma,
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npuBoauMas B [Ipusosxkennu, 3aamMaeT HECKOJIBKO CTPAHUIL, OHA BCE XKe CO-
JICPKUT 3JIEMEHTBHI, TOX0KHe Ha Te, YTO €CTh B KOJIE TOJIBKO 4TO TIPOIEMOH-
CTPUPOBAHHON TTPOTPAMMBI.

P Chapterext.c - Codesflocks 10.05 i = [
Fle ot View Sesrch P uld Debug ypSmith Tooks Plugins Settings Help

ER - IRl I

G| Q||

(8% 08 o =]
(BB T O D
m—

" (a €2\

Line 6, Colurmn 14 Read/Wiite defauit

Puc. 2.1. BbiBog Ballel nepBoi nporpamMmebl

[TpocmoTpute TEKCT 06erx 00CYKIAEMBIX TIPOTPAMM U TTOMBITAUTECH
HailTH Moxoskue ajeMeHThl. [TepBoe, 4T0, BO3MOKHO, OPOCHIIOCH BaM B TJia-
3a — 9TO WCIOJIb30BaHUE (GUTYPHBIX CKOOOK ({}), KBaApaTHBIX CKOOOK
(1) u obparubix crermreii (\). [Ipu BBozie TPOTpaMM B KOMITHJISTOP SI3BIKA
C Oyzibre BHUMATEIbHBI, TakK Kak si3bIKy C SIBHO He HOHPABUTCSI, €CJIH BMECTO
dburypHoii ckoOK1 Bbl Halledataete KBaapaTHyto ([ ).

// BHUMAHMUE

Kpome Toro, 4to Bam HE06X0AMMO CNEeAnTb 3a TEM, HE HanevYaTanu i Bbl
HenoaxoAsLMn CUMBOJT, BaM HY>XXHO TakxXe ObITb NpeaeibHO BHUMaTe b-
HbIM NpU Habope KoAa NPorpamMmbl B TEKCTOBOM MPOLLECCOpPE C nocne-
nyloulen BcTaBkol B cpeny pa3paboTtku IDE. MNpu HanncaHum aToi KHUrm
npeabIayLLylo NporpamMMy Mbl CHavana Habpann B TEKCTOBOM pefiakTope
Word, 3aTem ckonvpoBanu ee n Bctasuam B nporpammy Code::Blocks.
Mpn kOMNUAALMM NPOrpaMmmMbl CUCTEMA BblAana HaM Cpasdy HECKOJSIbKO
co0oOLLeHn 06 owmnbke, Tak Kak KaBbl4KM, UCMOJIb3yEMblE HAMW B KOAE
nporpammel, 66111 NpeobpasoBaHbl nporpammoiri Word B Tak Ha3biBae-
Mbl€ YMHbIE KaBbl4KM (MO3BONSOLWINE BU3YaSIbHO OTINYMTL Havasno n Ko-
Hew, uMTaThl) U KOMNUAATOP, COOTBETCTBEHHO, HE CMOI UX Pacno3HaThb.
Mocne Toro kak s yaanun kaBbl4ky B OKHe peagakTtopa koga Code::Blocks
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M 32HOBO Harevartan 1ux B OKHe 3TOro Xxe pegakrtopa, Koz 6bli CKOMMU-
NMpoBaH 6€3 BOSHMKHOBEHUS KaknX-Nnbo owmnbok. MoaTomy, ecnu npu
KOMMNUASLMK NporpamMM cucTema BbloaeT Bam coobLeHms 06 olwmbkax,
Mbl PEKOMEHLYEM BaM yOOCTOBEPUTBLCS B TOM, HTO MPUYMHA STUX OLIU-
60K He KPOEeTCs B HEMPaBU/bHbIX KaBblYKaX.

Opnnako s13bik C IpUANPYMB He KO BceMy. Tak, HarpumMep, GOJbITHHCTBO
pOOEJIOB 1 TIPOMEKYTKOB MEKIY Y4aCTKaMU KOJia, KOTOPBIE BbI MOKETE
BCTPETUTH B MporpaMMe Ha sa3bike C, yIpomiaioT TOHNMaHUe TeKCTa MPo-
TpaMMBI 715 4eJoBeKa, HOo He 1y kommuiasgTopa C. Ilpu manucanuum mpo-
rPaMM OCTaBJISIITE MYCThIe CTPOKK MESKLY OJTOKaMU ITPOTpaMM 1 o0aBJistiite
OTCTYIIbI IS YI0O0YMTAEMOCTH TIPOrPAMMBI U 00JI€rYeHIs TOUCKA HYKHOTO
y4acTKa Koja.

p COBET

[ns co3paHns KpaeBbix OTCTYNOB BOCMONb3YNTECh KNnaBuLLen Tabynsaumm
(Tab) Ha knaBuatype, He CTOUT BMECTO 3TOr0 NoJsib30BaTbCS KaBuLLen
Mpo6Gen. bonblWNMHCTBO penakTopoB C NO3BOMSIOT HACTPOUTL LLUMPUHY
OTCTYMOB, TO €CTb KOIMYECTBO NPOOENOB, NOSABASIOLMXCS B TEKCTE NPU
HaXaTum Knaeuwmn Tabynaumn. Hekotopble CTPOKM NPOrpaMm Ha s3blke
C moryT 6bITb 0O4€Hb AJIMHHBIMMW, MO3TOMY YCTAHOBKA LUMPUHBLI KPAeBOrO
OTCTyrna paBHbIM TPeM nNpobenam No3BOJUT BaM OCTaBNATb AOCTATOY-
HbIM OTCTYM, HE YBENNYMBAS YPE3MEPHO OJIMHY CTPOKN.

Cornacto tpeboBanusM si3bika C, IpK HAMCAHUN BCeX KOMaH/ U MMeH
peionpe/ieJIeHHbIX (BCTPOEHHBIX) (QYHKIUN HEOOXOAMMO HCIIOJIb30BaTh
CUMBOJIBI HUZKHETO peructpa (Y4to Takoe (yHKIMS, BBl MPOUYTETE B CJE-
mytoreM paszene). MokHO cKa3aTh, YTO CHMBOJIBI BEPXHETO PETHcTpa M-
MOJI3YIOTCSI B OCHOBHOM TOJIBKO B CTPOKAX, COJIEPIKAIINX KJITIOUEBOE CJIOBO
#define, 16O B COODIIEHUSX, KOTOPbIE BbI XOTHTE BBIBECTH Ha HKPaH.

DyHKUNSA main ()
Camas BakHAsg 4aCTh IPOTPAMMBbI, HATMCAHHOH Ha g43bike C, — 9T0 (hyHK-
st main () **. B 06enx oOcyskiaaeMbIX paHee MpOTpaMMax MPUCYTCTBYET

¢bynxmmsg main (). HecMoTps Ha TO, 4TO Ha JaHHOM 3Talie pa3irmyeHue mo-
HATUN <KOMaHIa» M <«(YHKIUsS» He NPUHIMITHAJIBHO, main () sBJIAeTCA

* Main (anen.) — OCHOBHOI, Ii1aBHBLI. — [Ipumeu. nep.
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Pynxyuetl s3eika C, a ve komaugoil. OyHKIMSI — 9TO He YTO UHOE, KaK He-
Kast IPOTIe/lyPa, BHIIOJIHSIONast Kakoe-nbo 3ananne. Hexoropoie hyHKImn
BKJIOUEHBI B KOMILIEKT TIOCTaBKK si3bika C, a HeKoTopble (DYHKIUN BbI OY-
JieTe co3/laBaTh caMocTosTesibo. [Iporpammbl Ha si3bike C MOTYT COCTOSITH
U3 HecKOJIbKUX (yHKIwmit. B Kaxmoit nporpamve Ha C 6cezda moJKHA TIPH-
cytctBoBaTh GyHKIMSA main (). OT KoMaH/bl (DYHKIIUIO OTIMYAIOT KPYTJIble
CKOOKHM, CJIeIyIoIne cpasy mocjie uMeHu. Tak BBITISAAT (DYHKIUN:

main () calcIt () printf () strlen ()
a TaK KOMaH/IbI:

return while int if float

ITpu YTeHN APYTUX KHUT, PYKOBOACTB WJIN BeO-CTPAHUIL, TIOCBATIEHHBIX
nporpammupoBanuio Ha C, BBl MOKeTe BCTPETUTHh CUTYAIINIO, KOTA aBTOP
PEIIIJI OITyCTUTh CKOOKHU Tipu onncanuu (yHkimu. Hampumep, BbI MOKeTe
YUTaTh CTAaThiO, B KOTOPOH Ha3BaHue (PYHKIIMU MPUBOAUTCI KaK printf,
a He printf (). B ckopoMm BpeMeHM BBl HAyIUTECh PACIIO3HABATH MMEHA
byHKIMI, T09TOMY T0H06HOE pasjune He OYAeT I BAC CKOJbKO-HUOY/Ib
cymectBeHHbIM. OHAKO Yalile BCEro aBTOPbI MyOJMKaIUil cTapaioTes cae-
JIaTh pasjinyre MesKy (DYHKIMSIME 1 He QYHKIUAMEI Hanboree 04eBUIHBIM,
M09TOMY OOGBIYHO TPHU YTEHHUM TaKUX MyOJIUKaIluil BbI Oylere BCTpeyaTh
KPYyTIJible CKOOKH.

// BHUMAHMUE

B nmeHn ogHOoM 13 BbienpuBeaeHHbIX GYHKUMN — calcIt () — coaep-
XUTCa ByKBa BEPXHEro PErnmcTpa, XOTs B NpeabiayLeM pasaene Mbl ro-
BOPUN, HTO MCMONb30BaHWS 3arnaBHbIX OYKB CeayeT no BO3SMOXHOCTU
nsberatb. OgHaKo ecnu UM GYHKLIMKM COCTOUT U3 HECKOJIbKUX YacTen,
Kak, Hanpumep, nMs GyHKunnM doReportPrint (), TO pa3genieHmne aTux
YacTel UMEeHU Npu NOMOLLM 3arfiaBHbIX OYKB SBNSETCS 0BOLLENPUMEHN-
MOW MpPaKkTUKOM, Tak Kak 9TO MO3BOSET MOBLICUTb YA0004MTAEMOCTb
kopa. (O6paTnTe BHUMAHME, 4TO B MMeHax dYHKLMIA HEAOMNYCTMMO UC-
nonb3oBaTtb Npobensl.) Ctapantecb nsberatb HaNnMCaHUS COB TOSIbKO
3arnaBHbIMM BykBaMm, HO HEYacToe ux ynotpebneHve aaa noBbileHNs
yoo604mMTaeMoCT Koga BNOJIHE XenaTeNbHO.

Nma pyskimmmu main (), a Takske UMeHA TPAKTHIECKH BCEX BCTPOEHHBIX
dyukiuii C MOJCKHBI COEPKaTh TOJIBKO OYKBbI HUKHErO peructpa. Ilpu
co3aHuu cOOCTBEHHBIX (DYHKIUI BBl MOKeTe KMCII0Jb30BaTh 3arjaBHbIe
OYKBBI, OIHAKO OOJIBIIMHCTBO TIPOrPAMMUCTOB, paboTaomux Ha si3bike C,
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IPUAEPKUBAIOTCS COTJIAlleHnst 00 MCIIOJIb30BaHUM OYKB HUKHErO peru-
cTpa.

AHAJIOTUYHO TOMY, KaK TJTaBHAs CTPAHWIlA caiiTa ABJSIETCS JAJI Bac OT-
MIPaBHOU TOYKOW Moucka WHGbOPMAIUU Ha 3TOM caifTe, PyHKIHUSA main ()
BCer/la SIBJSIETCSI MECTOM, OTKY/la KOMIIbIOTep HauMHAeT BBIIOJHEHHE Ha-
McaHHoON BaMu TporpaMwmbl. Jlake ecim GyHKIWS main () — He mepBasd
nepeuniciaerHas (GyHKIMS B Balllell TporpamMMe, aHHAs (GYHKITUI BCe PaBHO
olpe/iesisieT HauaJlo 1polecca BbIIIOJHEHUs IIporpaMMbl. [loatomy st 11o-
BBINIEHUST y10004NTAaEMOCTH BCETIa oMelaiite (pyHKIMIO main () TepBOIi.
[IporpamMmbl, TpUBOANMBIE B HECKOJBKUX CJACAYIONIUX TJaBaX, COAEPKAT
ToJbKO (hyHKIMIO main (). [lo Mepe yaydmeHus Banmmx HaBBIKOB IIPOTPaM-
mupoBatust Ha C Bbl HAUHETE TIOHUMAaTh, MOYeMy j00aBIeHre COOCTBEHHBIX
(ynrumii mocse GyHKIUYU main () YBEJUUUT BAld BO3MOKHOCTHU KaK IIPO-
rpammucta. B riiaBe 30 pacckasbiBaeTcsi 0 TOM, KaK IMHACATh Bali COOCTBEH-
Hble (DYHKITNH.

[Toce wmodeBoro csoBa main () BB Bceryia BCTPETUTE OTKPBIBAIO-
mytocst purypryio ckoOky ({). Jlajee, Koria B TEKCTe IIPOrPaMMbl Bbl YBH-
JINTE COOTBETCTBYIOILYIO 3aKPBIBAMOILYIOCS (DUTYPHYIO CKOOKY (}), 91O OY-
JIeT 03Ha4YaTh, 4T0 OJOK (DYHKIUU main () 3aBepiieH. Buyrtpu GyHKImNT
main () BBI TAaK:Ke MOKeTe BCTPETUTB ellle HECKOIBKO TTap OTKPBIBAIOIIIXCS
1 3aKPBIBAIOIIMXCST PUTYPHBIX CKOOOK. UTOOBI TIOTPAKTUKOBATHCST B TIOUCKE,
B3IJIAHUTE ellle pa3 Ha UIMHHYTO TTPOTPaMMY, TIOMEIIEeHHYI0 HaMHU B TIPUJIO-
skenue B. B kojie aToit nporpaMMbl main () — nepBast QYHKIIHS, 32 KOTOPOI
TaK)Ke CJEyeT elle HeCKOJIbKO JOTIOMHUTETbHBIX (PYHKINI ¢ (UTYPHBIMU
CKOOKaMI ¥ TIPOTPAMMHBIM KOJIOM MESKy HUML.

/ NMPUMEYAHMUE

BbipaxeHue #include <stdio.h> He0BGX0AMMO BKOYATb MpakTuye-
CKM BO BCe nporpamMmebl Ha C, Tak kak OHO MOMOraeT BbIBOAUTb Ha 3KpaH
1 nony4aTb AaHHble. Ha gaHHOM aTane NnpocTo He 3abbiBanTe NomewaTb
BblpaXeHne #include <stdio.h> BKOA nporpamMmmbl nepen GyHKum-
eimain (). MOHATb BCIO BaXXHOCTb BbIpaXeHUS #include Bbl CMOXETE,
N3y4mB rnasy 7.

Buabl gaHHbIX

CosmgaBaeMblie BaMu TporpaMmbl Ha sg3bike C OYIyT MCIOJIB30BATh Pas-
JIMYHbBIE JaHHbIe, IPeACTaBIsione coO0il Yrca, CUMBOJIBL U cioBa. IIpo-
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rpaMMbl 06pabaTHIBAIOT JaHHbIe U TPe0OPa3yIoT X B 3HAUNMYT0 WH(OpMa-
0. HeemMoTpst Ha cyiecTBoBaHKe OOJIBIIOTO KOJMYECTBA BUAOB JAHHbIX,
HaurboJIee MOIyJISIPHBIX THUIIOB JAHHBIX, UCIOJIb3YEMbIX B IIPOrPAMMHUPOBa-
Huu Ha g3bike C, Tpu:

e CuMBOJIBI
e Ilesbie uncia

*  Yucoa c nuraBatomieil TOUKON (MX elle Ha3bIBAIOT 6EWeCMEEHHbIMU UUC-
aamu)

p COBET

B03MOXHO, Bbl BOCK/IMKHETE: «Kak XOpollo f AofixeH 6yay Bbly4yuUTb
maTtemMaTtuky? Mbl Beab Tak He goroBapuBanucb!» Hy, Bbl MoxeTe pac-
cnabutbces, Tak kak a3blk C BO3bMET BCIO MaTeMaTuky Ha cebs, 4ToObI
nporpammmpoBaTtb Ha C BaM axe He HYXXHO OyadeT yMeTb CKiaapiBaTb
2+2. OgHako BaM nMoHagobutcs pasbupaTbCs B TUNax AaHHbIX, YTOObI
Bbl CMOMU BblGpaTb HYXHbIM TN A9 MCMNONIb30BAHUS B CBOENM Mpo-
rpaMmme.

CuvumBonbiB C

Cumsonom B C HasbiBaeTCs JH000I OTAENbHBIH CUMBOJ, O0TOOpaskae-
MBIH BallliM KOMTMIBIOTEPOM. BarireMy KOMIBIOTEPY M3BECTHBI 256 paszimd-
HBIX CUMBOJIOB, KayKbIii M3 KOTOPBIX BbI Moskere Haiitu B Tabauie ASCII
(uuTaercst Kak «ack-u») B npunokenun A «Tabmuma ASCII». Bee, uro Bai
KOMITBIOTEP MOSKET BBIBECTH Ha [1€YaTh, MOKET MPEACTABIISITH COOOI CUMBOJIL.
Taxk, Bce HUzKecTeyolIee SABISETCS TPUMEPAMU CUMBOJIOB:

A aid4d % Q! + =]

/ NMPUMEYAHUE

AMepUKaHCKNN HauMOoHaNbHbIN MHCTUTYT cTaHaapToB (ANSI), pa3pabo-
TaBWwnii 93blk ANSI C, Takxe paspadoTan koa tabnuubl ASCII.

p COBET

Haxe npoben aBnseTcss CUMBOJIOM, MO3TOMY, aHaNlOrM4yHO TOMY, Kak
nporpamma Ha C cneamT 3a KaxablM BBOAMMbIM UKW BbIBOAUMbBIM CUM-
BOJIOM, OYKBOW U U@ poi, el HeobxoanumMo npucMaTpmBaTb 1 3a Jio-
ObIM KOIMYECTBOM MYCTOro MecTa, KOTOPOE MOXET el MOHaA00UTLCS.
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Takum 00pa3om, BBl MOKETe BHIEThb, uTO J0bast OyKBa, Iudpa Win
mpoben BocripuanmMaercst C kak cumBos. KoHeuHo, 4 BBITJSIAUT KaK YUCIO
U WHOT/Ia UM U SIBJISIETCSI, HO 9TO B TOM YKCJIe ¥ CUMBOJI. Eciin Bl 0603Ha-
yuTe nudpy 4 Kak CUMBOJ, TO BbI HE CMOJKETE POU3BOANTH C HEHl HUKAKUX
MaremMatndeckux omneparuii. Eciu apyryio mudpy 4 Bbl 0003HAUNTE YKCIOM,
TO C HEW BBl CMOXKETe MTPOU3BOJIUTH MaTeMaTU4eCKUe BbluucseHus. To xe
caMoe KacaeTcs M CIEeIUATbHBIX CUMBOJIOB. 3HAK TTOC (+) — 9TO CUMBOJI,
HO 3HaK IIJIIOC TaKKe MO3BOJIAET MPON3BECTH OTIEPAITUIO CIOXKeHUA (Hy BOT
OTISITh MEHS TIOHECJIO, ¥ S OTISITh 3aTOBOPUJI O MaTEMAaTUKe ).

Bce cumBoabl C 3akmrouarotcs B anocmpogut ('), HEKOTOpble Ha3bIBa-
10T anocTpodbl 00UHaAPHBIMU Ka8bruKaMU. ATIOCTPO(DDI TIO3BOJISTIOT OTJIMYUTD
TUTI JAHHBIX CHMBOJIBI OT MTPOYUX TUTIOB JAHHBIX, HATIPUMED YHCeN U 3HAKOB
MaTemMatndeckux onepaimii. Harmpumep, B mporpamme Ha si3bike C Bce HU-
JKecseyoniee OyIeT ABJISAThCS CUMBOJIAMU:

'Al 'a’ '4V '%l 1 Al T_

Hwuuro us IEPEYMUCIEHHOI0 HUKE HE MOJKET OTHOCHUTHCA K CUMBOJIbHOMY
TUITY JaHHbIX 110 IIPUYMHE OTCYTCTBUA KaBbIUEK:

p COBET

HW4TO M3 NEpPEYNCNEHHOro HUXE TakXke HE OTHOCUTCS K CUMBOJIbHOMY
TUNY OAaHHbIX, TaK KaK TOJIbKO OOAWHOYHbIE CUMBOJIbI, HO HE UX COYETaHUA,
MOXHO NoMeLlaTb MeXxay OANHaPHbIX KaBblHek:

'C - »TO0 Becejo '

'C — ®TO CJIOXHO'

'"Jlyume OBl 9 BAHAJICS AXTUHITOM'

[TepBas nmporpamma u3 3TOM rIaBbl coAep:KUT cuMBoa '\n'. [lonavary
BBl MOTJI TIO[yMaTh, YTO \n He SIBJSIETCS €IUHBIM CIMBOJIOM, OTHAKO 3TO
OJTHO M3 HEMHOTUX COYETAHUI CUMBOJIOB, BOCTIPUHIMAEMBIX I3bIKOM C Kax
e/IMHBIN CUMBOJI. BbI 1ofiMeTe CMBICI BBINIECKA3aHHOTO Yy Th ITO3KE.

Ecii Bam HEOOX0IMMO yKasaTh 60Jiee 0JJHOTO CUMBOJIA (32 NCKITIOYEHH-
€M CITeIUAJIbHBIX, TAKUX, KAK TOJBKO YTO ONMUCAHHBIN HAMU CUMBOJI \n), 3a-
KJIIOUUTE CUMBOJIBI B 080tHble Kasvruku (). TpyIiia, cocTosIast U3 HeCKOJIb-
KHUX CUMBOJIOB Ha3bIBaeTcst cmpoxoil. Hiske nipusesied npumep ctpoku C:

"M3yuaTk a3k C Becejio".
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JQ NMPUMEYAHMUE

Ha [aHHbI MOMEHT 3TO BCE, YTO BaM HYXXHO 3HaTb NP0 CUMBOJIbI U CTPO-
kn. B rnaBax ¢ 4-1 no 6-10 Bbl y3HAeTe, Kak MCMOb30BaTb MX B NpOrpam-
Max. Y3HaB, KaknM 06pa3oM MOXHO COXPaHSTb CUMBOJIbI B MEPEMEHHbIX,
Bbl MOVMMETE, MOYEMY anocTpOodbl 1 KaBbIYKN CTOJIb BaXKHbI.

YUucnaeC

XoTs1, BOBMOXKHO, BbI U He JyMajii 06 9TOM paHblIile, HO YKCIa MOTYT
MMETh Pa3Hble pa3Mepbl M MPUHUMATh pa3inuHbie hopMbl. B Barieii mpo-
rpamme Ha C 10JKeH GbITh TIPEYCMOTPEH CIOCO0 XpaHEHUS YHCel, He3aBH-
CUMO OT TOTO, KaK BBITJIAAT 3TH Yuca. [y XxpaHeHus Ynces NCTOIb3yI0TCs
YUCJIOBBIE TIepeMeHHbIe. Bripouem, mpeskie ueM ToBOPUTD O TIePEMEHHBIX, J1a-
BaliTe BCTIOMHUM BUBI YUCE.

Yucaa 6e3 ApoOHON YaCTH HA3BIBAIOTCS UeAbiMu. Y TEJbIX YKHCe] HeT
TOYKM — APoOHOTO pasaenutess™. Jlioboe urcao 6e3 ApoGHOr0 pasae uTe st
€CTb II€JI0€ YUCJIO. Bce YKa3aHHbI€ HUJKE YN CJla ABJIAIOTCA 1EJTbIMU:

10540 -121 -68 752

// BHUMAHME

Hwnkorpa He HaumHanTe BBOAUTL Liesnoe ymcno ¢ 0, ecnm BBOAMMOE YUCO
He ecTb 0, B NPOTMBHOM cllydae KoMnunaTop s3bika C BOCNPUMET Takoe
4YMCIO KaK YNCAO LWEeCTHaAUATEPUYHOM NI BOCbMEPUYHOW CUCTEMbI CHUC-
nenvda. LWecTtHaguatepuyHas v BOCbMEPUYHAS CUCTEMbI CHUCNEHUA —
3TO CTPaHHbI cnocob NpeacTaBNeHns YAcen, Tak, YMCno 053 OTHOCUTCS
K BOCbMEPUYHOM CUCTEME, a YMCA0 0x45 — K LecTHaauaTepuiHom cu-
cTemMe cuncneHus. Ecnuv Bl He MOHMMAETE, YTO BCE 3TO 3HAYUT, TO NPOCTO
rnoka 3anoMHUTE, YTO KoMNUNATop s3blka C Bac YeTbipexabl HETBEPTYET
Ha LWeCTHaALaTk KYCKOB, ECNW Bbl YCTPOUTE 6ECNopsaok C HYIIMI.

Yucia ¢ ApoOHBIM pasfieJIUTeIeM HAa3bIBAIOTCS YUCIAMU C NAABAIOULCL
mouxotl (3ansamoii). Bce ykazaHHbBIE HIKE YUCJIA OTHOCSATCS K KATETOPUU Y-
ceJI C IIJIaBaoIeil TOYKOM:

547.43 0.0 0.44384 9.1923 -168.470 22

* B GOJIBIMTUHCTBE EBPOMEIHCKIX SI3BIKOB, B TOM YHCJIE aHTJIMHCKOM, Ha OCHOBE KOTOPOTO
6b11 pazpaboTan sI3bIK TIporpaMMipoBanust C, TPy HATIMCAHNUH JECSTHIHOI 1pobu, Ha-
mpumep 3,14, IpOGHYIO YaCTD OT IO MPUHSITO OT/ETSATH TOUKOI, T.€. B s13bike C 3armich
«TPH 1JIBIX YETBIPHAIATH COTHIX» JIOJKHA BBITJISIETH CIeAYIONIM 06pasom: 3.14.
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Bawa nepas nporpamma Ha C

p COBET

Kak BuguTe, B Ciyyae C YMCramm C njaBatoLLLEN TOYKOW, HaYasbHbIE HYIN
He BbI3bIBAOT KakMUX-N1MO0 TPYAHOCTEN.

Bo160p 1esnouncieHHoro iy ApoOGHOro TUIA JAHHBIX 3aBUCUT OT JAHHDIX,
¢ KotopbiMi Oyzier pabotarh Baiiia Tporpamma. JIJist pecTaBieHnst HeKOTO-
PBIX [TOKa3aTeJielt, TAKUX KaK BO3PACT U KOJIMYECTBO, I0CTATOUYHO UCTI0JIb30BATh
1eJIble UMCIIa, HO JIJIS IPYTUX TIoKa3aTesiel, HapuMep JeHesKHbIe CyMMbI WJIN
BEC, MOKET OTPeOoBaThes H0JIee BHICOKASI TOUHOCTD YKA3aHUs, KOTOPYIO MOTYT
MPeIOCTaBUTD BaM YKCJIA € TIJTaBalolliell TOUKoi. BHyTpeHHe cucTeMbl XpaHeH U
1esIbIX 1 ipoOHbIX uncen B C ycrpoeHsl mo-pazHomy. Kak nokasano Ha puc. 2.2,
Ha XpaHeHUe YKCia ¢ TUIaBaloNell TOUKOM MOKET TOTpeOoBaThes B [Ba pasa
6OJTBIITE TIAMSITH, YeM Ha XpaHeHUe TeJIOYNCIeHHOro 3Hadenus. [Toatomy, ecim
BbI MOJKETE OOOMTHCH UCIIOIB30BAHUEM TIEJIBIX YHCETT, Mbl PEKOMEH/IYEM TIOCTY-
AT UMEHHO TaK: NCIOJIb3YITE YKCJIa C TIIaBaoIleld TOUKOU TOIBKO I TIOKa-
3aTesieil, KOTOPhIM HEOOXOIMMO TIPEICTABICHNE B BUIE AECATUIHO IPOOH.

Memory
Y
. //'@_23/
— 12134 — R
121.34",
— 1923 ~——

Puc. 2.2. XpaHeHune ymcen ¢ nnaBaloLein TOYKOn 3aHMmMaeT 6obLue NaMsaTu,
4yem XpaHeHMe LUEeoYNCIIEHHbIX 3HaYEHUI

% NMPUMEYAHMUE

Ha puc. 2.2 Mbl NpOoAEMOHCTPUPOBaNM BaM, 4TO, B OOLLEM, Liefble Ynucna
noTpebnalT ropasno MeHbLUe NaMaTu, YeEM YMchna C rniaBaloLweint ToY-
KOW, BHE 3aBUCMMOCTU OT BEJINYNHbI COXPaHAEMbIX 3Ha4YeHul. bonbLuon
MOYTOBLIV KOPOO AJ1S NMOCLIIOK MOXET COAEP>XaTb MEHbLUE MOYTbI, YEM
ManeHbkuii. Copepxnmoe rodppokopoba He BANSIET HA €ro BO3MOX-
HOCTb XpaHUTb OnpeaenieHHbli 06beM KoppecnoHaeHuumn. Ha Benmunny
4YNCNOBOIro XpaHunuia s3bika C BIMSET He 3HAYEHNE YMCna, a ero TuM.
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B pasubix komnusiTopax siapika C npeycMaTpiBaeTCst pa3InyHblii 00b-
€M XPaHWJINTIA TeJTBIX YUCeJT U YHCeJ C TIaBalolieil TouKoi. YyTh 1mo3ske Bbl
y3Ha€eTe, Kakne CylmeCTBYT CHOCO6I)I BbIZACHEHHNA TOYHOI'O 06"1)6M3. IIaMATH,
HCII0JIb3yEeMOTO KOMITUJISITOPOM JIJISI XPaHEHUS KaK/[0T0 TUIIA JAaHHbIX.

MopBepem ntor, paccCMOTPEB eLle OAUH
npumep

Ienpio JaHHON TJIaBBI OBIIO MO3HAKOMUTH BAaC C TeM, KaK <«BBITJISIUT
U OTIYIIAaeTCsT» TTPorpaMMa, HalmcanHast Ha g3bike C U, B TIEPBYIO 0Yepeib,
KOHEYHO e, ¢ PyHKIIMel main (), COJepIKAIlell BbITOTHSIEMbIE BbIPAKEHUST
aspika C. Kak Bbr yske ysuamu, C — g3blk co cBoOOAHON (hOopMOii Hammca-
HUSI, KOTOPBII He MPUINPAETCST K KOJIMIECTBY OCTaBJIECHHBIX BAMK IIPOOETIOB.
Opnnako C o4eHb TPENeTHO OTHOCUTCS K OyKBaM HUKHero peructpa. [IpaBu-
na si3bika C TpebyIoT HallMcaHre UMEH BeeX KOMaH/ 1 (DYHKIINH, TaKUX Kak
printf (), TOJBKO CTPOUHBIME (<«MaJIeHbKUMU» ) OYKBaMU.

Ha nanHoMm aTare He BOJHYITECH TI0 TOBO/Y TTOAPOOHOCTEN MTPOTpaMM-
HOTO KOJIa, IPUBOINMOTO HAMU B 3TOH TJIaBe: BCS OCTABINASICS KHUATA TTOCBS-
1ena 00bsSICHEHUIO /leTaseil IPOrpaMMHBIX KOZIOB. Bee ske Hamucarnue u Bbi-
yUMBaHe MAKCUMATBHOTO KOJIIYECTBA TPOrpaMM OBLITO OBl XOPOTIiei njeei,
Be/Ib ITPaKTHKa ITOBBICUT Ballly YBEPEHHOCTH ITPH HanmucaHun xoza. [Toaromy
HIZKEe MBI IPUBOJIMM ellle OJ[HY ITPOTPaMMY, Ha cell pa3 UCIOJIb3YIONLyIo BCe
THUIIBI IAHHBIX, KOTOPBIE BbI TOJBKO YTO U3YYUJIU:

/* IporpamMma, B KOTOPOM MCIOJB3YITCS CHMMBOJIE, LEJEe
uycJla M YmMcila C I[JlaBapileir Toukom */
#include <stdio.h>
main ()
{
printf (" msyyamw S3HK OpoTpaMMMpoBaHms %$c \n",
'
printf ("9 Tombko uTo moumTas IsaBy %d\n", 2);
printf ("4 Ha %.1f npouexnToB ToToB nepemtm ", 99.9);
printf ("x crenywomen Taase!\n");

return 0;

[IpuBeseHHast BbIIIe IPOTPAMMa TOJIBKO JIUIIb BHIBOAUT TPU COOOIIEHMUSI
Ha skpaH. Kaxkmoe coobleHne copepKUT OMH U3 TPeX M3YUYEHHBIX HaMU
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Bawa nepas nporpamma Ha C

B 9TOW IJIaBe TUIIOB JAHHBIX: CUMBOJ (C), 1esioe yucyio (2) U 9uciio ¢ rJia-
BaroIeil Toukoi (99. 9).

/ NMPUMEYAHMUE

B nepBoMm BblpaxeHUn print £ kKOMaHAa %c yka3blBaeT NporpamMmme, kyaa
HeobXxoAMMO BCTaBUTb CMMBOA 'C'. Ha caMmom gene komaHaa $c — 310
COKpaLLeHne OT aHMMUINCKOoro cnosa «character», KOTopbiM 0603Ha4aeT-
CSl CUMBOJIbHbIV TUMN AAHHbIX, MO3TOMY OHA MMEET TakOW BUA, HE MOTOMY,
YTO OO/KHA BbIBECTM HA NeyYaTb CUMBOA 'C'. Ecnn Obl M3y4aemblii Bamu
A3bIK HA3bIBAJICHA 13bIKOM NPOrpamMmmMmnpoBanus N, To Ansa BblBOAa CUMBO-
na 'N' Bbl BCe PaBHO Obl BOCMO/b30BAINCHL KOMAHAOM %c.

B mporpamme mporpaMMUCT Hamumcald TOJbKO OHY-eIWHCTBEHHYIO
bysrmuio — dyaknmio main (). Kox dyakmmm main () Bcerma moMeniaet-
cs1 MEKILYy TTPaBOi U JieBON (purypHbIMEU cKoOKamu ({ ¥ }), KaK, BIPOYEM,
1 KoJ1 /110601t 1pyToii hyHKIIMM, KOTOPYIO BBl MOKeTe 100aBUTh B CBOIO TIPO-
rpamMmy.

Brr Takike BecTpeTuTe efe ofHy QYHKIINIO: printf (), KOTOpas SBJSET-
csI BCTpoeHHOU dyHKInel sa3bika C, BRIBOAINIEH TEKCT Ha 9KPaH.

Huske nnpuBesieH BbIBOJI, TeHEPUPYEMBbIIi IIPOrPaMMOii:

A maydarn 43bK OporpaMMupoBaHma C
51 TOJIBKO YTO ZouMTaljl IJlaBy 2

g Ha 99.9 ODpPOLEHTOB TOTOB IEPEeVTHM K CcJjenyoumelr rjase!

p COBET

MowurpaiiTe ¢ NporpaMmmMon, U3MeHss TEKCT COOBLLEHNI NN AaHHbIE. Bbl
Takke MOXeTe cneuuanbHO OOMYCTUTb OMOKY Npu Habope koaa, Ha-
npUMep NPOMYCTUB TOYKY C 3aNSTON (; ) B KOHLE KakOW-nnmbo U3 CTPOK,
NpPOCTO 4TOObI NOCMOTPETL, YTO B 3TOM CJly4ae NPonU30naeT Npu NomnbIT-
Ke CKOMNUAMpoBaTh NporpaMmmy. Yuntechb Ha owimbkax! 91o coenaet na
BacC Ny4ywero nporpammumcTal

AOGCONIOTHLIA MUHUMYM

ITa IJ1aBa NO3HAKOMMUJIA BAC C TEM, KaK «BBITJISIIUT U OLLYHIAETCS» MPO-
rpamMa Ha C u, B miepByto ouepenn, (pyHKIMA main (). Huske mpuBenens
OCHOBHbBIE MOMEHTbBI COJI€P/KAHUS [JIABbL:
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* Tlocue umenn pyukimu B si3bike C HEOOXOANMO CTaBUTh KPYTJIbIE CKOO-
ku. [Tporpamma Ha si3bike C COCTOUT M3 OTHO¥ UTH OOJIBIIETO KOJTMIECTBA
dynxiwit. Hammae GyHKIME main () SABJISETCS CTPOTO 00sI3aTETBHBIM.
Kommungrop C BeimosnnsgeT GyHKIWO main () Mpesk/e, 9eM 3aImyCTUTD
BBITIOJIHEHHE JTI000#1 APYToii (DYHKIIMK B IPOTPaAMME.

e Jluis NOBbINIEHUsST YA0O0YMTAeMOCTH A00aBJSIATE KaK MOKHO OOJIbIIE
cBOOOIHOTO MeCTa B TEKCT IIPOrPAMMHOIO KOZa

* He nomemaiite Hyau Imepej IeJbIM YUCJIOM, €CJIU 9TO YHUCJIO HE €CTb
HYJIb.

* IIpu ncmosb30BaHUM CIMBOJIOB 3aKII0UANTE X B OMTHAPHBIE KABBIIKU.
Crpoku HeoOXOAMMO IIOMEIIATDh B ABOIHbIE KaBbluku. Llesbie uncaa —
9TO uncia 6e3 ApoOHON YacTh 1 APOGHOTrO pasenuTes. Y ducel ¢ Iia-
BaloIIEel TOYKOH eCTh APOOHBIN pasmeauTens (TOUKa, a He 3amsaTast, Kak
B PyCCKOM s3bike. — IIpumeu. nep.).



MMaea 3

HYTO AEJIAET STA KOMAHAA?
NOACHEHUE KOAA C NOMOLLbIO
KOMMEHTAPUEB

B aroii rinaBe
*  KomMmeHTHpOBaHue mporpaMMHOro KoJa
* BcraBka KOMMeEHTapHeB
e Orcryms

M Eme OIH CTUJIb KOMMEHTApUEB

Bamr koMmboTep 10/KeH ObITh B COCTOSIHUN TTOHUMATh BAIIK [TPOTPaM-
Mbl. OJIHAKO, TaK JKe Kak JIIOOH KOMIIbIOTED, 9TO He GoJiee yeM TyTiast JKeJie-
351Ka, BbI JIOJIZKHBI OBITH TIPeIeIbHO BHUMATEIbHbI IPU Habope KOMaH| I3bi-
ka C 1 ynorpebJisiTh UX MPABUIBHO M CTPOTO B TOH MOCJIE0BATEILHOCTH,
B KOTOPOIl OHU JIOJIZKHBI UCIIOTHATHCSI KOMIIBIOTEPOM. BripoueM, BO3MOKHO,
JIOIA TOsKe OYAyT YMTaTh MCXOAHbIE KOJBI BalllUX IIporpaMM. Bor yacto Gy-
nere MOAU(UIIMPOBATH CBOU ITPOTPAMMBI, €CJIU Ke BbI OyeTe MUcaTh Mmpo-
rPaMMBbI /LIS KAKOH-JI60 KOMITAHUH, TO TIOTPEOHOCTH 3TOI KOMITAHUHT TaKsKe
MOTYT MEHSTHCS ¢ TEUeHNEM BpeMeHH. BBl OMKHBI TUITHAI pa3 yOeauThes,
4TO Ballli IIPOrPAMMBbI IOHSATHBI KaK J100SM, TaK ¥ KOMITbioTepaM. [Toatomy
BaM HeOOXOMMO JJOKYMEHTHPOBATH CO3/[aBaeMble BAMU ITPOTPAMMBbI, 00bsIC-
HS1S YMTATEJI0, YTO UMEHHO OHU BBITIOJIHSIOT.

KoMMeHTnpoBaHMe nporpamMmMHOro Koaa

[To Texcty mporpammbl Ha C BaM ciielyeT BCTaBIATh Pa3JIUUYHBIE KOM-
MeHTapuu — cooOIieHus, pasdpocaHHble MO TEKCTY MPOrpaMMbl, 00b-
SCHAIONINE, YTO BBITIOJHSAET COOTBETCTBYIONINI YyYacTOK Koja. Ecan BoI
[UIIeTe MPOrpaMMy JIJist 0OcUeTa MIaTesKHOI BeJOMOCTH, KOMMEHTapUH
K KOy MPOTPaMMBbl MOTYT MOSICHSTH OOIILYIO BBITJIATY 3apabOTHOMN Tiia-
THI, TIOJICUET PETUOHATBHBIX U (peflepasbHBIX HAJOTOB, BRITIJIATHI HA COII-
obecrieyenme, yepsKaHusi U OTYUCIEHUS, a TaKKe J[Pyrie HeoOXO0uMble
MOICYETHI.
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JQ NMPUMEYAHMUE

Ecnu Bbl co3paete NporpamMmy AJis JIMHHOIO MCMOJSIb30BaHUS, BaM He
04eHb-TO BYayT HYXHbl KOMMEHTapPUK, He Tak Nn? BooblLie aTo yTBepX-
JEeHVe BEepPHO NULLb 0T4acTU. A3blk C CNOXEH CMHTaKCUYeCKn, NO3TOMY
CMyCTsl HEKOTOPOE BPeMs Moc/e HannmcaHus NporpaMMel Aaxe Bam, Co3-
naTesio, 6yaeT HenpPoCTO OTCNEANTb X0/, €€ BbINO/IHEHWS, Beb Bbl MOXe-
Te 3a0bITb, 32a4eM Hanucasny ToT UK UHOI y4acToK koda. Takim o6pasom,
KOMMEHTapuu NOMOryT BaM pacLuMdpoBaTh paHee HanMcaHHbI koA,

p COBET

LJobaenarite KOMMEHTapuUmM Mo xody HanwucaHus nporpamm. lMpuydute
cebsl K 3TOMY yXe celivac, Tak kak NporpaMMmnCTbl O4EHb PEAKO BO3Bpa-
LLAIOTCS K HAaNMCaHHbIM MporpamMmam Asisi BCTaBkM KOMMEHTapueB. Bripo-
4yeMm, NpU BO3HMKHOBEHWUM HEOOXOOVMMOCTU BHECTU U3MEHEHUS B Aailb-
HENLLIEM NPOrPaMMUCTbI YACTO XaNyOTCA Ha HEAOCTAaTOK KOMMEHTapMEB
B Koae. Y METOOVKM BCTaBKM KOMMEHTApPMEB BO BPEMS HanMcaHus rnpo-
rpamMmbl ECTb €LLEe OHO NMPENMYLLECTBO Haf, BCTaBKOMN KOMMEHTapPUEB Mo
OKOH4YaHUK paboTbl. Bo BpemMs HanmcaHus NporpaMmmMbl BaM HaCTO HY>XXHO
OyOeT CcCblNaTbCs Ha BbIPAXEHUS, HAMMCaHHble BaMU paHee, No3ToMy
BMECTO NOBTOPHOI0 pasbopa HanMcaHHOro BaMmm koga Ha si3blke C Bbl MO-
XeTe NPOoCTO NPo6exaTbCs rMas3aMmn No KOMMEHTAPKAM, YTO 3HAYUTENb-
HO YCKOPWT MOUCK HY>XXHbIX BaM y4aCTKOB KoAa. Ecnu xe Bbl HE ocTaBnsnu
KOMMEHTapPUEB, TO MPUAETCS 3aHNMAaTbCS pacLMdpPOBKON NPOrpaMMHO-
ro koga Ha C BCskuMi pa3 npm MOMCKE HYXXHOMO ero y4acTka.

Obcnyorcusanue TPoOrpaMMbl — 9TO MPOIECC €€ M3MEHEHUsI ¢ TeYeHHeM
BPEMEHU JIJII MCIIPABJIECHHUS CKPBITBIX OMIMOOK M ajanTaiiu MpOrpaMMbl
K uU3Mendionielics cpeme. Ecam BeI mumieTe mporpaMMy AT pacueTa TLia-
TEKHOU BEIOMOCTH IO 3aKa3y KaKOH-TO KOMMepYecKol (hupMbl, TO 3Ta
upma co BpemMeHeM MOKET M3MEHUTb METOJ pacueTa BeJJOMOCTH (Halpu-
Mep, TIEPEUTH OT pacueTa Ba pa3a B MeCSII Ha eXKeHeIeTbHBIN PacueT ), U BaM
(W APYTOMY TIPOrPaMMHUCTY) TOTPedyeTcst MOAUMUIIUPOBATH TPOTPAMMY,
4TOObI OHAa COOTBETCTBOBAJIA HOBBIM TJIATEKHBIM TIPABUJIAM U TIPOIEypaM
(dbupmbI-3akazunka. BcraBka KoMMeHTapreB yObICTPSIET TIPOIECC 0OCIY K-
BaHUA IporpamMMbl. Eciii B Kojie eCTh KOMMEHTAPUH, TO BBl UJIH IPYTOU TIPO-
TPaMMUCT CMOKETE TTPOCMOTPETH JIUCTUHT MPOTPAMMHOTO KO/Ia JIJIST TIONCKA
TeX YY4aCTKOB 9TOTO KO/Ia, KOTOPBIE HY;KAAIOTCS B U3MEHEHUAX.

KommenTapun e gasasgiorcs komangamu g3eika C. Kommmusarop C wur-
HOPUPYET BCE KOMMEHTApPUU, BKJIOUEHHbIe B mporpammy. Kommenrapuu
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Y10 penaet ata komaHaa? MNosicHeHne KoAa C MOMOLLbIO KOMMEHTapUneB

HY/KHDBI JIIOAAM, KOMITbIOTEDAM JOCTAIOTCA JINIID ITPOIrPaMMHbBIE BbIPDAasKEHN A,
HaxXod1muecsa BHE TEKCTOB KOMMEHTApUEB.

Barnsguure Ha ciefyioliee BbIpaskeHuUe:
return ((sl < s2) 2?2 sl : s2);

Bor €IIle HE B I[OCTaTO‘IHOfI CTeleHNU 3HAKOMDI C A3bIKOM C, 4YTOOBI IIOHATD
9TO BbIPpaKEeHUNE, HO JaKe €CJIin OBI BB XOpOoUIO 3Ha/JM 9TOT A3bIK, TO BaM BCE
PpaBHO HOTpe6OBEUIOCI) HEKOTOPOE BpeEM:, 4TOOBI HU3Y4YUTb 3TO BbIPpAKE€HUE
U1 TIOHATD, B YEM €TI0 CYThb. He JIydlie Jiv, KOT/la OHO COIIPOBOKIEHO KOMMEH-
TapueM, KaK IIOKa3aHO HUKeE:

return ((sl < s2) ? sl : s2); /* BosBpamaeT HaVMeHbIIee
U3 OBYyX umces */

B caenyiotem pasziesie 00bsICHSIETCS] CHHTAKCUC KOMMEHTAPHEB, OJTHAKO
yKe ceifuac MOKHO ITOHSATD, 4YTO BBIPasKeHUE MEXKIY /* U */ — 3TO U ecTb
KOMMeHTapuil.

YeMm OJiKe TEKCT KOMMEHTAPUsI K PAa3TOBOPHOMY SI3BIKY U JIaJIbIlie OT
a3bika C, TeM siydtiie komMeHTapuii. He ciemyer miucaTh KoMMeHTapuu, po-
cTo 4TOObI OHU OBLIN, TAaK, HATIPKMEP, KOMMEHTapHil K CJIeAYIoIeMy Bbipa-
JKEHUIO aBGCOTOTHO OECTIONE3eH U He HY/KEH:

printf ("Payroll"); /* Ilewars cnosa "Payroll" */

// BHUMAHMUWE

Bbl eLle o4eHb Mano 3HakoMbl C 93blkoM C, HO BaM yxe He TpebyeTcs
KOMMEHTapuU K BbILLIENPUBEAEHHOMY BbIpaXeHU0! M3nuwHee KoMm-
MEHTUPOBaHME — 3TO MPOCTO TpaTa Ballero BPEMEHU, BEAb HUYETO
Nnofie3Horo B Bally NporpamMmy OHW He npuBHecyT. [lobaBnaiite KOM-
MEHTapPU O BbIMOJIHAEMbIX AENCTBUAX, KOTOPbIE MOIYT OKa3aTbCH No-
Ne3HbIMK noasm (M BaM caMuM, B TOM YUMCHE), YMTaloWwmMMm Ball npo-
rpaMmMHbIN KOA,

BcTtaBka KOMMeHTapueB

B s3pike C KOMMEHTapU¥M HAUMHAIOTCS C CHMBOJIOB / * M 3aKaHUMBAIOTCS
cuMBosamM# * /. KOMMeHTapuu K IIporpaMMaM MOTYT 3aHUMaTh HECKOJBKO
CTPOK U BKJIIOYATHCST TIPAKTUIECKH B JIIOOOU yYaCTOK MPOTPAMMHOTO KOJIA.
Bce npuBesiennble HUzKe CTPOKU KoJa Ha si3bike C cojiepsKaT KOMMEHTaPUM:
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/* DTO mpuMep KOMMEHTAapWs, SaHVMAKIETO
cpasy IBe CTPOKM */
/* DTO ONHOCTPOUHEI KOMMEHTapmit */

for (1 = 0; 1 < 25; i++4+) /* Cumraer or 0 mo 25 */

}Q MPUMEYAHUE

O6paTtnTe BHMMaHWe, YTO KOMMEHTapUn MOryT 3aHUMaTb LEeJyto CTPO-
KY WK gaxe HeCcKoJsIbKO CTPOK, a Takke MOryT BCTaBASATLCA nepemn, unm
nocne nporpamMMHbIX UHCTPYKUMA. BbIGOp MecTa BCTaBKM KOMMEHTapus
3aBVCUT OT AJINMHbI €r0 TeKCTA U BENNYMHbI y4acTKa KOAA, KOTOPbIA 9TOT
KOMMeEHTapuii Npu3BaH onucaTb.

[TokepHas mporpamMa u3 MPUJIOKEHU b coepKUT Bce BUIBI KOMMEH-
tapueB. [IpouritaB KOMMEHTAPUU K 9TOH TIPOrpaMMe, BB CMOKETE B OOIINX
YepTax MOHSTh, UTO [IeJIaeT JaHHasd TPoTpaMMa, He BUUTHIBASICh B caM KO Ha
a3bike C.

He cremyer KOMMEHTUPOBATH KasKAYI0 CTPOKY mporpammbl. OQObIYHO
KOMMEHTapuu TpeOyeTcsl BCTaBJIATh Yepe3 HECKOJIbKO CTPOK. MHorue mpo-
TpaMMUCTBI IIPEATTIOYNTAIOT IIOMECTUTDH Cpa3y HECKOJIbKO KOMMEHTAPUEB I1€-
pezt OOJIBIIM YYACTKOM KO/, a 3aTeM J00aBJISTh HeOOIbIINe KOMMEHTapUN
ysKe B CTPOKaxX IPOrpaMMHOI0 Koa 110 Mepe HeobxoaumocTu. Jlasee mpuse-
J€Ha 3aBepIIeHHad ITPporpaMMa C pasHbIMU BUJlaMW KOMMEHTAapUEB B TEKCTE!

/* TlepBBIl JIMCTUHT NPOTPAMMHOTO KOma M3 ITJiaBe 3 Of
PyxkoromcrBa no IllporpammmporaHmio Ha C nja HOBUUKOB

OByuaeM MNPOTPAaMMUCTOB MNUCAThL MNPEBOCXOIHBIE MNPOTPAaMMEL
c 1994 roma! */

/* aBTop ImH Mumyiep */

/* VMa odanna Chapter3exl.c */

/* TlomcuyeT CyMMH PACXOIOB Ha MONAPKMU B MNPAZIHUKU. */
#include <stdio.h>

main ()

{

float giftl, gift2, gift3, gift4, gifth5; /* IllepemeHHLE
IoJI9 3alucyu pacxomos */

float total; /* llepeMenHas g 3anmucu obmemd CyMMel */

/*3anpoc CTOMMOCTM KaxmoTo rnomapka */
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printf ("CxonmbkO BE XOTHUTE INOTPATUTL Ha Mamy? ");
scanf (" $f", &giftl);

printf ("CxonbkO BB XOTUTE NOTPATUTL Ha nany? ");
scanf (" $f", &gift2);

printf ("CxoJIbkO BBl XOTUTE IOTPATUTL Ha cecTtpy? ");
scanf (" $f", &gift3);

printf ("CKoOJIBKO BB XOTUTE MNOTPATUTHL Ha Opara? ");
scanf (" $f", &gift4);

printf ("CxoJIbKO BBl XOTUTE IIOTPATUTHE Ha CBOEI'O JIOOMMOI'O
")

printf ("aBTOpPa KHMI' IO OpOTpaMMMpOBaHMI0O Ha C? ");
scanf (" $f", &gifth);

total = giftl+gift2+gift3+giftd+gifth; /* BrumcieHwue
obmelt CyMMBl PACXOLOB Ha BCe momapku */

printf ("\nObBmwasa cymMa, KOTOPYK BH IOTPATUTE Ha
nomapkm: $%.2f", total);

return 0; /*KoHel nporpamme */

}

Muorue KoMITaHUU TPeOYIOT, YTOOBI MTPOTPAMMHKCTBI BKJIIOYAIN B BEPX-
HIOIO YacTh IIPOrPaMMHOI0 Kozia cBor umeHa. Eciii B Gyyiiem norpebyercs
U3MEHHTD IIPOTPAMMY, TO MOKHO Oy/IeT HAliTH ee cO3/1aTe st ¢ TeM, YTOOBI OH
OKa3aJ MOMOIIb B ee 3MeHeHnN. Tak:ke XOopolell MpakTUKON mMporpaMMu-
POBaHUS SABJSETCS HAMKMCAHUE UMEHU, MO/l KOTOPBIM BBl COXPAaHUJIN aiin
MCXOIHOTO KO/Ia Ha MCKE, 9TO MTOMOJKET HAWTH HYKHBIN (patij, ecu BB Un-
Taere MPOrpaMMHBIN KO/l B pacrieyaTaHHOM Ha Oymare BUJIE.

/ NMPUMEYAHMUE

B aToin kKHUre, 0COGEHHO B NepPBbIX MlaBax, MOXeT Nokas3aTbCs, YTO Mbl
CNULLKOM A0TOLLUHO KOMMEHTUPYEM NPOorpaMmMHbIi ko, Ho Mbl nocymTta-
JIN, 4TO Bbl ele O4eHb NMNJ10xXo 3HaKOMbI C A3bIKOM C, N KaXXgaqda MaJlieHbKasa
noackaska MoXeT ObITb MONE3HON.

p COBET

C uenblo TeCTUpoBaHus MHoraa OblBAeT MosIe3HO 3aKOMMEHTUPOBATb
y4aCTOK KOAa, TO eCTb MOMECTUTb Ero Mexay cumBonamm /* u * /. Coe-
naB Tak, Bbl 3acTaBuTe KOMNUAaTop C nNpoMrHopmpoBaTh 3TOT y4acTOK
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KOAa, 4TOObI Bbl MOMIM CKOHLIEHTPUPOBATLCS Ha paboTe C APYrMM ero
Yy4aCTKOM. O,D,HaKO HW B KOEM Ccily4ae Helb34 3aKOMMEHTNPOBATb y4aCTOK
Koma, yXe comepallmii KOMMEHTapum, Tak Kak KoMmeHTapun B C He Mo-
ryT BKNaOblBaTbCa OAVH B Apyroi. Mepeoe e coyeTaHne CUMBOJIOB * /
OyOeT cUrHannanpoBaTbh KOMIMUIATOPY OKOHYaHMe KOMMEHTapus, Koroa
Xe KOMNUAATOp HangeT creaylollee codeTaHme * / 6e3 COOTBETCTBYHO-
LLLero co4yeTaHus /*, Bbl Nosy4mTe coobuieHne o6 owmbke.

OTcTynbI

Omcemynvr — 910 coueTaHue MPOOETHHBIX CUMBOJIOB U ITYCTHIX CTPOK, KO-
TOPbIE BbI MOJKETE BCTPETHUTD B OOJIBITMHCTBE IIporpaMM. B HekoTopoM poze,
OTCTYTIBI TOPA3/l0 BakHee KOMMEHTAPUEB, TaK KaK OHU JIETal0T BAIIM TPO-
rpaMmbl OoJiee yobounTaeMbiMu. TIpu 4TeHUH TPOTPAMMHBIX KO/IOB, HATIH-
caHHBIX Ha g3bike C, JI0AIM HEOOXOAMMBI OTCTYIIbI B 9TUX TEKCTaX, TaK Kak
Gsarofapst UM yA0004NTaEMOCTh TAKUX MPOTPAMM 3HAYUTENBHO BBIIIE TI0
CPaBHEHUIO C ITPOTPAMMaMU, MHCTPYKIIUU B KOTOPBIX HANMCAHBI CIAUITKOM
GJIMBKO JIPYT K APYTY. PaccMOTPUM CJIEIYTOIILY IO TPOrPaMMY:

#include <stdio.h>
main () {float a, b; printf ("Kakoy OOHYC BHE MNOJIYYMIIN?
");scanf (" %$f",

&a); b = .85 * a; printf("Ecam ormamuTe 15 IPOLEHTOB
Ha OJaroOTBOPUTEJIBHOCTL, Yy BaC BCE ele OCTaHeTCs
$.2f.", b);retrurnO;}

st kommuuiTopa C BblLIeIPUBeIeHHAs! IIpOrpaMMa sIBJISIeTCS Ujieasb-
HOIl. OIHAKO y Bac ee yTeHre MOKET BbI3BATh rOJI0BHYIO 60Jib. HecMoTpst Ha
TO, YTO KOJI IIPOTPAaMMBI OY€Hb ITPOCT ¥ BbISICHEHNE BBITIOIHIEMON UM 331241
He TpeOyeT MOTUX YCHUIIHMHA, TPOTPAMMHBII KO/ HIKE 3HAUUMEIbHO TIPOTITE
pacun@poBaTh, XOTS B HEM OTCYTCTBYIOT KOMMEHTapHUM:

#include <stdio.h>

main ()

{

float a, b;

printf ("Kakow GoHycC BH nojgyummam?") ;
scanf (" %f", &a);

b = .85 * a;
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printf ("Ecam ormazmuTe 15 NPOLEHTOB Ha
BJIaTOTBOPUTEJILHOCTE, . ") ;

printf ("y Bac Bce eme ocrTaHeTca %.2f ", Db);
retrurnO;

}

BoltirenprBeIeHHbII JTUCTIHT TIPOTPAMMHOTO KOJIa MIEHTHYEH TIPEBIY -
1EeMY, C TOU JIMIIb Pa3HUIIEH, YTO OH BKJIIOYAET OTCTYIIbl U Pa3PbiBbl CTPOK.
Dusnueckast AJIMHA TIPOTPAMMBI He OTIPe/IesisieT yI000unTaeMOCTh, Y1000-
YUTAEMOCTD OTIpeJiesIsieTCst KosimdecTBoM oTcTymoB. (Koneuno, HecKOIbKO
KOMMEHTApHEB TaKKe YJIY4Inian Obl yI0O0YNTAEMOCTD ITOI MPOTrPaMMBbI,
HO 11€J1b YIIPa)KHEHUA — IMOKAa3aTb BaM PAa3HUILY MEKAY OTCYTCTBUEM OTCTY-
TIOB ¥ HOPMAJIBHBIM KOJIMIECTBOM OTCTYIIOB).

% NMPUMEYAHMUE

Bbl MOXeTe 3agartbCd BOMPOCOM, MOYEMY B MEPBON CTPOKE CXaToro
MPOrpaMMHOro koga, TOW CamOW, KOTopas cofepXana WHCTPYKLMIO
#include, NOcne 3akpbiBaOLWEN YrNOBOWN CKOOKM He OblI0 HUKaKO-
ro KoAa, Befb, B KOHLE KOHLIOB, NMporpamMmMa, B KOTOPOW NMOCfe CTPOKM
#include 6bln Obl MOMELLEH €LLEe KaKo-TO koA, cTana Obl elle MeHee
ynobountaemon. eno B Tom, 4To Code::Blocks (a Takke HekoTopble
Opyrve KOMMNUASTOPbI) HE paspeLlatoT BCTaBAATb KOA, MOCNe AUPEKTUBI
#include (nnn NGO APYrov MPOrPaMMHONA UHCTPYKLUK, HAYMHAKO-
LLLENCS CO 3HaKa «peLueTka» [#]).

Ewe oaAnH CTUIb KOMMEHTapueB

Cospementbie KOMITUISTOPBE C MOIEPKUBAIOT €1lle O/IUH BUJ KOMMEH-
TapueB, KOTOPble ObLIN M3HAYAIBLHO pa3paboTaHbl st si3bika C++, BbITy-
ctuB ctaugapt C99, komuTer AMEpUKAHCKOTO HAITMOHATHHOTO WHCTUTYTA
craugaptusanu (ANS]) mpuHSIT HOBBIM CTHUIb KOMMEHTApUEB, MOITOMY
BBI MOJKeTe CITOKOITHO MM TT0JIb30BaThCs (Pa3yMeeTcst, KpoMe CIyJaeB, KOT/ia
JIJIs1 HAIIMCAHUSI TIPOTPAMM BbI UCIIOJIb3yeTe OYeHb-0UeHb CTAPbIii KOMIThIO-
TEP U KOMIUIATOP). KOMMeHTapuu 3TOro CTUJisi HAUMHAIOTCS C JIBYX CJie-
mreii (/ /) ¥ 3aKaHYMBAIOTCS TOJIBKO B KOHIIE cTpoku. Hike mokasan npumep
KOMMEHTAPHsI HOBOTO CTUJIS:

//Eme omouH HpuMep Koma C IPYyT¥MM CTUJIEM KOMMEHTAapues

#include <stdio.h>
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main ()

printf ("I like these new comments!"); //IpocToe
BHIPaXEHME

return O;

O6a cTuist KOMMEHTapreB paboTaloT HOPMAJIbHO, TIOATOMY B TIPHMepPax
[POrPaMM B 3TOW KHUTE UCTIOIB3YIOTCS 00a CTHUIIS TI0 MePe HEOOXOIUMOCTHL.
MbI peKOMEH/[yeM BaM IIPUHSTH BO BHUMaHUe 00a CTUJIsI KOMMEHTapUeB, Tak
Kak B 60Jiee CJIOKHBIX TIPOrpaMMax 00a CTHIIST OKasKyTCsl BaM TTOJIC3HBIMHU.

AOGCONIOTHbLIA MUHNUMYM

Bb1 1075k HBI KOMMEHTUPOBATH CBOM MIPOIPAMMBI HE JIJIsl KOMIIBIOTEPOB,
HO st mozieil. IIporpammvbl Ha si3bike C MOTYT ObITH KPHIITOJOTUYECKH
CJIOKHBI JIJIsT BOCTIPUSITHSI, & KOMMEHTApUU TIOMOTAIOT U30eKaTh JBYCMbIC-
JIEHHOCTU U HeroHuManus. Huke nepeynciienbl OCHOBHbBIE KJIIOUEBBIE MO-
MEHTbI, KOTOPbIe HEOGXOAMMO 3aATOMHUTB TI0 IPOYTEHUHN HTOMN TJIaBbI.

* Tpu mpaBusia IPOrpaMMUPOBAHUS: KOMMEHTHUPOBATh, KOMMEHTHPOBATh
¥ ele pa3 KoMMeHTHpoBaTh. ClesaiiTe Ball KO MOHATHBIM GJaroapst
U300UITII0 KOMMEHTAPHEB.

* IIpum BcTaBKE MHOTOCTPOYHBIX KOMMEHTAPHEB HAUYHUTE UX C CHMBOJIOB
/* — u kommusiTop s13bika C OyIeT BOCIIPUHUMATH BECH TEKCT, CIIE/YIO-
MIWH 32 STUMU CUMBOJIAMH, KAK KOMMEHTAapHii, /10 TeX 0P, MOKa OH He
BCTPETUT 3aKPhIBAIOIIIE CHMBOJIBI */.

* IIpu BcTaBKe OJHOCTPOYHBIX KOMMEHTAPUEB BbI MOJKETE MCIIOH30BAThH
cumMBOJTHI //. Kommrsitop C UTHOPUPYET BCIO CTPOKY TEKCTA, CIELYTO-
IEro 3a 9TUMU CUMBOJIAMU.

* JI71s1 TOBBIIEHUST yIOG0YUTAEMOCTH TIPOTPAMM HCIIOIB3YHTE OTCTYIIBI
U PaspbIBbI CTPOK.
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MWPOBAS NPEMbBEPA:
BbiXO4 BALUEU NPOIrPAMMDBI
HA OSKPAHDI

B aroii r1ase
e Hcnoab3oBanue printf ()
e Ileyarb cTpOK
*  Koauposanue ynpaBJgiomux I0CaAe0BaATEIbHOCTEH
* Ucnosb3oBatue CUMBOJIOB TIPEOGPa3OBaAHIS

*  OO600611IeHE 1 TIPUMED TTPOTPAMMHOTO KOJIa

Baiira mporpamma Bpsji i MOKET CYUTATHCS TT0JIE3HOM, eCJii HU Bbl, HU
Jpyrue JIoau He 6y/:[yT BUJIETb HA 9KPAHE ee BbIBOJI, B KOHIE KOHIIOB, BbI JKE
IOJIKHBI BUJIETH Pe3yJIbraThl ee paboThl. OCHOBHOE CPEACTBO BBIBOAA JAHHBIX
Ha akpad B a3bike C — 9710 hyHKImg printf (). B C HeT cenmuagbHBIX KO-
MaH/l /I OpraHu3aly BbIBOJA JAaHHBIX Ha 9KpaH, HO beHKHI/IH printf ()
BXO/IUT B COCTaB BCEX KOMIUJIATOPOB s13bika C U SIBJISIETCS OJTHOI M3 CaMBIX
JaCTO UCTIOIB3YEMBIX (DYHKIIHIT S3BIKA.

Ucnonb3oBaHune ¢pyHkuum printf()

OcHoBHast 3aaua HyHKIMY printf () — BBIBOJ JAHHBIX HA SKPaH KOM-
mbiorepa. Kak Obi10 ToKazaHo B IprMepax MPorpaMM B riiaBax 2 u 3, (yHKIMs
printf () HochLIaeT Ha 9KPAH CUMBOJIbL, uncia v cioBa. OyHkius print £ ()
obutaiaetT GOraThIMU BO3MOKHOCTSIMH, HO BaM He HYKHO OBITh SKCIIEPTOM IO
TIPUMEHEHNTO 3TOW (PYHKIMN (Ha caMOM JieJie O9eHb HEMHOTHMX ITPOTPaMMHU-
CTOB MOKHO Ha3BaTh 9KCIepTaMu 1o printf () ), 4TOOBI UCIIOIH30BATD €€ JJIs
OpraHu3aIMy BbIBO/IA HA 9KPaH BCEX BLIXOIHBIX IAaHHBIX Balllell [IPOTPAMMBI.

dopmaTt bpyHkuum printf()

OysKimsg print f () MOKeT IPUHUMATD 6OJIBIIIOE KOJIMYECTBO (OPM, HO,
MIPUBBIKHYB K ee (hopMaTy, Bbl HalijleTe ee OU€Hb JIEFKOH B MCII0JIb30BAHWH.
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Huxe npusener o0t (bopMaT (pyHKuI/H/I printf ():
printf (koHTPOJNBEHaAS CcTpoka [, HAHHEE]) ;

ITo TekcTy TOiT KHUTH TIPH TIEPBOM 3HAKOMCTBE € KaKOii-I100 (hyHKIInei
WJTM KOMaHJI0# MBI Beeria OyieM mpuBoIuTh ee 6a30Bbiil hopmar. Dopmat —
9TO HEeKWil 00LIMiA BU Kakoro-aubo Bbipaskerus. Ecim uto-nmm6o B hopmate
BBIPQKEHUST IPUBOMTCS B KBAJPAaTHBIX CKOOKaX, Kak, HAlPUMeEp, dJIEMEHT
, naHuele B GYHKIUU printf (), 3TO 3HAYUT, YTO ITOT JIEMEHT SBJISIETCS
HeoOs3aTeIbHbIM. BBOANTH ¢ KIaBUaTyphl KBaApaTHbIe CKOOKH IPAKTHYECKN
HUKOT/Ia He HY)KHO. EcJu 171s1 Kakoi-/1160 KOMaH bl KBaJIpaTHbIe CKOOKU He-
006X0/INMBI, 9TO OYIET OT/IENBHO YKa3aHO B TEKCTE, OTIUCHIBAIOIIEM 3Ty KOMaH-
Hy1hKHMO6p%mM5¢YHKHHHprintf()Tpd%@TKOHTpOﬂBHVD CTPOKY,
HO JIaHHbIE, CJIEAYIOIINE TTOCJIE HEE, ABJIAIOTCA H€O6§ISaTeJIbHI)IM IJIEMCHTOM.

// BHUMAHMUE

Ha camom gene GyHKUmMS printf () He NOCblNaeT HUKAKMX BbIXOAHbLIX
JAHHbIX Ha 3KpaH, BMECTO 3TOr0 OHa OTNPAaBASET UX Ha CTaHOapTHoe
YCTPOWCTBO BbiBOAA Ballero komnbioTepa. BonbWMHCTBO onepaumoH-
HbIX CUCTEM, B TOM 4Yuncne Windows, nepeHanpaBnsioT CTaHOAPTHbIN Bbl-
BOJ, HA 9KpaH KOMMbIOTEPA, KOHEYHO XK€, eCNn Bbl, 3Hasl, Kak 3TO cae-
naTtb, HE HaNpPaBuUTE BbIXOAHbIE AAHHbIE HA KAKOEe-TO APYroe yCTPOMCTBO
BblBOAA. B 6GONbLUINMHCTBE Cly4aeB Bbl MOXETe He 3a60oTuThCcs 06 ycTa-
HOBKE CTaHAApPTHOro YCTPOWCTBA BbIBOAA, Tak Kak yalle Bcero byaerte
BbIBOANTb MH(OPMALINIO N3 NPOrpaMmMbl MUMEHHO Ha 9KpaH KoMMbloTepa.
Opyrne ¢dyHkumm C, ¢ KOTOPbIMU Bbl MO3HAKOMUTECH YyTb MO3Xe, Ha-
NpaBASOT BbIXOOHbIE JAaHHbIE HA NPUHTEP U OAMCKOBOARI.

/ NMPUMEYAHMUE

Bbl MOXeTe 3agaTbCs BONPOCOM, NMOYEMY HEKOTOPbIE ClOBa B CTPOKE
dopmata GyHKUMM HaneyaTaHbl KypCMBOM. Tak cOenaHo NoTOMY, YTO
OHU BASIOTCS BCEro NNLLb «3arnyLukamMmn». 3arnyLika npeacraBnseTt co-
601 nms, cumBon Unu Gopmyiny, KOTOPyLo Bbl Nnepenaete GyHkumn. MNpu
yKasaHun CTaHOapTHbIX GOPMaTOB GYHKLMA 1 KOMaHLA, 3ar1yLKn rnevya-
TalOTCH KYPCUBHBIM LLUPUMOTOM, YTOObI Bbl MO NMOHATL, YTO BMECTO HUX
Ha[0 NOACTaBUTb COOTBETCTBYIOLLME AaHHbIE.

Hwxe npusenen mpumep Gynximn printf () :

printf ("Mon mobumeni Homep %d", 7); //BeIBOOMT Ha BSKpaH
Moe JibrMoe

// uwucno 7
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Kax mb1 y2xe ymomuHasm panee (B J1aBe 2), Bce cTpoku Tekera B C 10K-
HbI OBITH 3aKJIIOYEHbI B KaBbIYKH, MI09TOMY KOHTPOJIEHAS CTPOKAa TaK-
JKe 3aKJII0YaeTcs B KaBbIYKU. Bee ajieMeHTbl, Ceyolne 3a KOHTPOJIBHOM
CTPOKOJ, HE SIBJSIOTCS 00513aTEIbHBIMU U OTIPE/IEJISIOTCST 3HAYEHMSIMHE, KO-
TOPBIE BbI XOTUTE BHIBECTU HA 9KPaH.

/ NMPUMEYAHMUE

[Mocne Bcex KOMaHa 1 GYHKLMIA cornacHo npasuiam s3bika C A0MKHbI
cnepoBaThb TOYKA € 3anaToMn (; ), coobLiatoLme KOMNUAATOPY, YTO CTPO-
Ka C NPOrpaMMHOWN MHCTPYKUMEN 3aBepLueHa. MNMocne purypHbix ckobok
1 NEPBbIX CTPOK OYHKLMIN TOYKA C 3aMSTON HE HYXHbI, TaK Kak 3Tu CTPO-
KM He coOepXaT HUKaKMX BbINOJIHAEMbIX MPOrpaMMHbIX UHCTPYKLNIA.
Bce BblpaxeHus ¢ printf () AOMKHbI 3aKaHYMBATbCS TOYKOM C 3aMNSTON,
O[HaKOo Nocfie main () TOYKA C 3aNATON HE HY>XHbI, TaK KaK Bbl HE Aae-
T€ 9KCIMINLNTHYIO (IBHYIO) KOMaHAy koMnunatopy C BbINOAHUTE DYHK-
umio main (). OgHako Bbl gaete komaHgy komnuaatopy C BbIMONHUTB
PYHKUMIO printf () 1 6ONbLLIOE KONMMYECTBO APYrnx GyHkumii. Mo mepe
n3y4eHuns a3bika C Bbl NONyYnTE LONONHUTENBHYIO MHGOPMaLUMIO N0 Npa-
BUJIbHOMY YNOTPEBNEHNIO 3HaKa To4Ka C 3anATOn.

MeuyaTtb CTPOK

CTpoK# COODIIEHNI — 9TO CaMblil TPOCTON U3 TUIIOB JAHHBIX, KOTOPBIE
MOJKHO pacrieyaTaThb 1pu rnomoinu GyHkimy printf (). Bee, uto Bam HYy:X-
HO — 3aKJTIOYUTh CTPOKY C COOOIIEHNEM B JIBOWHBIE KAaBBIYKH. YKa3aHHAs
B prMepe Hiske (GYHKIMS print f () BBIBOAUT TEKCT COOOIIECHMSI Ha 9KPaH:

printf ("Bel Ha nyTM kK OBJlameHUB S3bKOoM C") ;
COO6L[IeHI/Ie Bel Ha nyTu kK oBJameHMo A3bKoM C MOABUTCA Ha

9KpaHe, KOrja KOMIbIOTep HaYHEeT BbIIIOJHEHUE TPOTPAMMBIL.

% NMPUAMEYAHMUE

Ona GyHKUMM printf () CTPOKA Bel Ha MNOyTM K OBJIAISHMI SA3BI—
koM C ABNAETCA KOHTPOJBHOM CTPOKOM, XOTA B 9TOM NpumMepe Bpan,
1M MOXHO YyBUOETb KaKon-To KOHTPOJIb, T.K. OH NoAapa3ymMeBaeT NpoCTO
BbIBO[, COO6LL|,eHl/IF| Ha 3KpaH.

PGSyJIbTaTOM BBIIIOJIHEHUS CJEAYIOUMUX ABYX BBIPAKEHUN printf ()
CTaHeT He BIIOJIHE OKUjaeMoe cooOIIeHe Ha DKpaHe:
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printf ("Iummre xom") ;

printf ("UzyuauTe C");
Bort, uTo BRIBeyT Ha 9KpaH 3T /1Ba BBIpaXKeHus printf ():

Iymmre komMsyuamnTe C

p COBET

B asbike C He NpeaycMOTpeH aBToMaTUYecKuii Nepeso Kypcopa Ha cre-
JYIOLLYIO CTPOKY MPU BLINOSIHEHUN GYHKLUMM printf (). Ecnv Bbl XoTUTE
NnepewnT Ha CReayioLLyi0 CTPOKY, BaM HE0GX0AMMO OyaeT BBECTU B KOH—
TPOJIBHYH CTPOKy CMEeLManbHyIo yNpaBasioLLyio NocnenoBaTeslbHOCTb.

ynpaBmuou.wle nocinepoBaTtesibHOCTU

B si3bike C mpeycMOTpeHo GOJIBIIOe KOJTUIECTBO YIIPABJISIONIHX TTOCTe-
JI0OBATEJILHOCTEN, HEKOTOPbIE U3 HUX BbI Oy/leTe NCTI0Ib30BATh IIPAKTUYECKH
BO BCEX CBOMX mporpamMax. B tabu. 4.1 mpuBoauTCs TIepedeHb HEKOTOPBIX
HanboJIee YaCTo MCIOIb3YEMbIX YITPABJISIIONINX TOCTEI0BATETBHOCTEIN.

Ta6n. 4.1 Ynpasnsiowime nocnenoBaTenibHOCTU

Koxn Onucaunue

\n Hosas cTpoka

\a 3ByKOBOE OroBeleHne (Yepe3 IMHAMUK KOMITBIOTEpa)
\b Bosspar kapetku Ha oqun cumsos (Backspace)

\t Tabynsitust

AR Boisoa cumBosia «\» (00paTHbIiA cJier)

\! BriBog anoctpoda (oauHapHON KaBbIYKH)

\" BbIBOJI IBOWHON KABBIYKH

/ NMPUMEYAHUE

TepMuH «ynpasrisiroLyasl nocsiea0Bare/ibHOCTb» 3BYYUT CIIOXHEE, YEM
OH eCTb Ha camMoM gene. YnpasnsioLwlas NnocnenoBaTe/ibHOCTb B A3bIKe
C npepctaBnsietr coboii egMHNYHBIA CUMBOJ1, MPON3BOAALLNIA 3 deKT,
onuncaHHblii B Tabnuue 4.1. Korga komnunatop C nbiTaeTcs BbIBECTU HA
3KpaH cMMBOA '\a', TO BMECTO neyaTu Ha 3KpaHe CUMBOJIOB «\» U «a»,
KOMMbIOTEP U3AAET 3BYKOBOW CUTHAI.
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B ¢yHKIMN print £ () BBl BcTpeTuTe OOJIBIIOE KOJUIECTBO YIIPABJIAIO-
WX TToceioBaTeNbHOCTeN. KaskbIit pa3, Kora BaM HY:KHO «ITepeiT BHU3»
Ha CJIEAYIONIYIO CTPOKY IIPU BBIBOJE TEKCTA HA 9KPaAH, BbI JOJLKHBI YIIOTPE-
OUTD YIIPABJSIONIYIO IOCAEA0BATEALHOCTD \ N, TAKMUM 00Pa3OM KOMITHISTOP
C cosmact HOBYIO CTPOKY, Ha KOTOPYIO TepeBeeT Muraiomuit kypcop. Cie-
AyIollre 1Ba BblpakeHUsa printf () BBIBOAAT CBOU co00IIeHNUS Ha pa3HbIX
cTpoKax OJarozaps yIpaBJsiollell I10C/Ae0BaTeIbHOCTH \1N, YKa3aHHOI
B KOHTPOJBHON CTPOKE TIEPBOH (hyHKITUN:

printf ("Mummre xom\n") ;

printf ("UsyuanTe C");

p COBET

Mbl MOrIM ©bl NOMECTUTb YNPaBASIOLLYIO MOCNeA0BaTENbHOCTb \n U B Ha-
Yyano BTOPOW CTPOKM — W1 B pe3ysibTaTe Takxke nosyy4nnm Obl ABe CTPOKM
TekcTa Ha akpaHe. Tak kak ang komnunatropa C ynpasngiowme nocne-
J0BaTEeNIbHOCTU ABNAIOTCA OTAENIbHbIMWA CUMBOJIAMU, UX HEOOXOANUMO
3aK/4YaTb B KaBbl4KW, 4TOOBI KOMMUNATOP C MOHAN, YTO 3TN CUMBOJIbI
ABNAIOTCA 4HaCTblO COO6LLI,eHI/IF|, BbIBOOMMOIO Ha 9KpaH. Cne,u,y}ou.l,ee Bbl-
paxeHue Takxe BbIBOAWUT HA 3KpPaH ABe CTPOKWM TekcTa:

printf ("Mummure xom\nMsyuariTe C");

CHUMBOJIBI 3aKTIOYAIOTCS B OJJMHAPHBIE KaBBIYKM, HAYATIO U KOHEI[ CTPOK
CHIMBOJIOB 0603HAYAIOTCSI JIBOMHBIMU KaBblYKaMu, OOPaTHBII cJienr 0603Ha-
YaeT Havaslo YIpaBJIsioleil ocae0BaTeJbHOCTH. Takum 06pa3oM, st Bbi-
BOJIa Ha 9KPaH KaBblueK (KakK OJMHAPHBIX, TAK U JABOMNHbBIX) BAM HEOOXOAUMO
OyZIeT BOCITOJIb30BATHCSI COOTBETCTBYIONUMHK YIIPABJISIIONIMMU MTOCTIEN0BA-
TeJTbHOCTAMH.

[TocseoBaTeIbHOCTH \ @ M3BJIEKAET 3BYK 13 ArHaMuKa (Gurepa) Barero
KOMITbIOTEPa, \b — CMeIaeT Kypcop B 0OpaTHOM HAIlpaBJIeHuH, a \ t M03BO-
JIsIeT BHIBECTH [IAHHBIE, CAIBUHYB MX Ha HECKOJIbKO 1pobesoB. B C nopuepsku-
BalOTCA TakKKe W AIPYTHE YIPABJIAIONINE TIOCAEIOBATEIBHOCTH, HO TTOKA YTO
UMEHHO 9TUMU BbI Oy/I€Te MOJIH30BATHCS Yallle BCETO.

[Ipumep mporpaMMHOTO KO/a, IIPUBEJAEHHBIN B JIMCTUHTE Jajiee, Je-
MOHCTPHPYET MCIOJIb30BAHME BCEX YIPABJAIONNX MOCJAEA0BATEIbHOCTEI,
nepeuncieHusix B Ta0u. 4.1. Kak o6brano, Gyer Jydiie, ecii cCHavama Bbl
nonpobyere CKOMITMJIMPOBATH HTY MPOrPAMMy B TOM BHJIE, B KOTOPOM MbI
IIPUBOJIVIM €€ 3/I€Ch, @ 3aTeM M3MEHUTE €€ TaK, KaK BaM XOUeTCsL:
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// Tyrepomuresib no C OJjid HOBUUYKOB, M3IaHUE TPETHE
// Tmaea 4 TlpuMep 1-- Chapteridexl.c

#include <stdio.h>

main ()

{

/* DT TPM CTPOKM OEMOHCTPUPYIOT MCIOJIb30BaHMUE
CaMBIX MOIIYJIAPHHEX YIPABJIAOIMX [IOCJIEeIOBaTeJIbHOCTEN */

printf ("Column A\tColumn B\tColumn C");

printf ("\nMy Computer\'s Beep Sounds Like This:
\a!\n");

printf ("\"Letz\bs fix that typo and then show the
backslash ");

printf ("character \\\" she said\n");

return O;

ITocne Toro kak Bbl BBeJleTe, CKOMIIUJIMPYETE U 3aIyCTUTE IIPOIPAMMY,
BbI ITOJIyYUTE CJAEAYIONINE Pe3ybTaThl:

Column A Column B Column C
My Computer's Beep Sounds Like This: !

"Let's fix that typo and then show the backslash
character \" she said

;Q NMPUMEYAHUE

CuyntaemM HeobXOAMMBIM MPOSICHUTL HECKOJIbKO HIOAHCOB MNpeablay-
wero nporpammHoro koga. lNepBoe — Bcerga NoOMeELLANTE CTPOKY
#include <stdio.h> B Hayano BCex NPOrpamm, B KOTOPbLIX Bbl NC-
nonbdyete GYyHKUMIO printf (), Tak Kak 9Ta QYHKUMSA onpeneneHa
B danne stdio.h. Ecnn Bbl 3abynete BKIOYNTb 3Ty CTPOKY B NpO-
rpaMMHbI KOO, KOMMUAATOP BblgacT coobuieHue o6 owmnbke, Tak
KaK Balwla nporpaMmma He OyAeT 3HaTb, Kak cneayeT BbIMNOSHATb UH-
CTPYKUMio printf (). Kpome TOro, pasgHble KOMANNATOPbI A3bIkoB C/
C++ MOryT BbIBOAUTb pa3fiMyHoe KOIM4eCTBO CUMBOJOB nNpobena npu
MHTEpnpeTaumn ynpasnsiowen nocnenosatensHocTn \t. HakoHeu,
BaXHO MOMHWUTb, 4TO yNpasBAgfoLWas nocnenoBatenbHOCTb \b nepe-
NMUCbIBAET Npeablayliee cogepxaHne 3HakomecTa, N0OSTOMY B NpumMe-
pe 6ykBa 'z ' HE BbIBOAUTCS Ha 9KpPaH, BMECTO HEE Mbl BUAUM TOJIbKO
OykBy 's'.
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CumBonbl npeobGpa3oBaHud

[Ipu BBIBOJIE CMBOJIOB U YHCE HEOOXOIMMO COOOMIATH KOMITUIISITOPY
C, kakuM 06pa3oM HY;KHO BbIBECTH X Ha sKpaH. CUMBOJIBI IpeobpasoBa-
HUST TO3BOJISIOT yKas3aTh (hopMaT BBIBOANMBIX drcesl. B Tabi. 4.2 npusene-
HBI HECKOJIbKO HarOoJIee 4acTo MCHOJIb3yEMbIX CUMBOJIOB TIPEOOPa30BAHIS
a3pika C.

Ta6n. 4.2 «<CumMmBonbl Npeobpa3oBaHns»

CumBOJI IpeoOpa3oBaHust Onucanue

%d emnoe uncao

St Yuesio ¢ maBamoleil Toukoii (1poos)
%c CumBoa

%s Crpoka

Ecjiv BBl XOTHTE BBIBECTH KaKOe-T1MO0 3HaYeHNE BHYTPU CTPOKHU, BCTaBb-
T€ B KOHTPOJIEHYH CTPOKY COOTBETCTBYIOIINE CUMBOJIBI IIPEOOPA3OBAHMSL.
[lanee, mpaBee KOHTPOJIBHOM CTPOKM, TTIEPEUNCTUTE 3HAYEHUS, KOTOPBIe
BbI XoTUTE HaredyaTarb. Ha puc. 4.1 uzobpasken mpumep TOTo, Kak (GyHKIUs
printf () pacieyarbiBaeT TPU YHMCJA: LeJIoe, ApobHoe (¢ IIaBaioleil Tou-
KOI1) U ellle OJTHO T1eJI0e.

N2

N2
I

printf ( "°d roses cost %2f per %d\n", 24, 19.95, 12);

T

Brisog: 24 roses cost 19.95 per 12

Puc. 4.1. CumBonbl npeobpas3oBaHns GyHKUMM printf () ONpenensior,
KaK 1 rae cnegyeT BblIBOAUTbL YMcna

JIJIs1 CHMBOJIOB ¥ CTPOK TaK/Ke TIPELYCMOTPEHBI COOCTBEHHBIE CHMBOJIBI
npeobpaszoBanusi. XOTsI BAM MOKET ¥ He TIOHAZ00UThCSI CHMBOJI %S JIJIST BbI-
BOJIa CTPOK CaMUX MO cebe, HO BbI MOYKETE HCIIOJIb30BAThH €T0 JIJIsT BHIBOJIA
CTPOK B coueTaHuu ¢ fanupiMu. Caemyronuii mpuMep GyHKINN printf ()
BBIBOJIUT HA KPaH pa3Hble TUIIbI JAHHBIX, WCIOJb3YS JJIsl 3TOTO COOTBET-
CTBYIOIINE CHMBOJIBI TIPE0OPA30BAHUS:
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printf ("$s %d %f %c\n", "Sam", 14, -8.76, 'X');
ITpusegernas Boie GyHKIus printf() TpOM3BOAUT CIEAYIOMINIA BHIBO:

Sam 14 -8.760000 X

/ NMPUMEYAHUE

CTpoke Sam He0O6X0AMMbI BOIHbIE KaBbIYKW, a A1 CUMBONA X, Kak 1 ans
NPOYNX CUMBOJIOB, HY>XXHO UCMOJIb30BaTb OAVHAPHbLIE KaBbIYKU.

// BHUMAHMUE

Y asbika C eCcTb 0QHO CTPaHHOE CBOWCTBO: KPAMHAS TOHHOCTb MO OTHO-
LUIEHWNIO K OECATUYHbIM ApobsaM. HecmoTps Ha To, 4To Ymcno —8.76 co-
DEepXnT B APOOHOM YacTu TONbKO ABa 4Mcna, 93blk C HaCTOMYNBO BhbIBE-
0EeT Ha 3KpaH LWecCTb Ynucen apobHON YacTu.

OpHAKO BBl MOKeTe KOHTPOJUPOBaTh, KakuM 06pasom C BBIBOAUT Ha
9KPaH YUCJIA C TIaBafolieil Toukoi. /711 aToro MexXay cuMBoJIaMu $ 1 £ He-
00XOMMO BCTaBUTH TOUKY (. ) U YMCJI0. YKa3aHHOE BaMU YUCJIO OIIPENETAT
KOJIMYECTBO YN CEJI TTOCJIE 3aIISTON, KOTOPOe HYKHO BbIBECTH Ha dKpaH. B cie-
nyforieM mpuMepe QYHKIMSA printf () BBIBOAUT HA 9KPaH YEThIPE PA3HbIX
YUCJIa, HECMOTPS Ha TO, YTO 3TON (DYHKIIMY 33/12€TCS OJTHO W TO K€ UHMCJIO:

printf ("% $.3f %.2f %.1f", 4.5678, 4.5678, 4.5678,
4.5678) ;

Aspix C okpyriisieT yncia ¢ MIaBaoiiedl TOUKON 10 KOJTudecTBa Ynuces
APOOHOIT YacTH, YKA3aHHOTO B CUMBOJIE TIPE0OPasoBaHus % . £ U IPOU3BOIUT
CJIe/Iy 0NN BBIBOJI:

4.567800 4.568 4.57 4.6

p COBET

Cemyac Bbl, BO3MOXHO, €LLe He MOXETE OLEHNTb 3HAYMMOCTb CUMBOJIOB
npeobpasoBaHns, Tak Kak Bbl, HABEPHOE, AOrafanncChb, 4TO BCIO MHPOP-
MaLLMo MOXHO Ob110 6bl MPOCTO BKIIOYNUTL B KOHTPOJIBHY cTpoky. Of-
HaKO Bbl MOMMETE BCIO LLEHHOCTb CMMBOJIOB Npeobpa3oBaHusl, NO3HaKo-
MUBLLUNCb NPW YTEHUW CNeayoLLel rmaBbl C NEPEMEHHBLIMU.

KoHTpOJIEHasI CTPOKAa (byHKLH/H/I printf () HOJHOCTHIO COOTBETCTBY-
€T BHEITHEMY BUIY 9KPaHHOTO BBIBoAA (pyHKIMU. EquHCTBEeHHAS TTPUYMHA,
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10 KOTOPOI BbIBEJIEHHBIE Ha HKPaH YMCJIa PA3Ae/IsIoT IBa Mpodeiia — B TOM,
4TO B KOHTPOJIBHOM CTPOKE CUMBOJIbI $f TakKe paszesdaioTcd JIBYyMI
npobeaMu.

0600LweHne n npumMmep NporpaMmMHOro Koga
PaCCMOTpI/IM C]IelIyIOHII/Ifl JIMCTHUHT IIPOI'PaMMHOI'O KOJa.

/* NyreBomuresis no C OJid HOBUUKOB, WU3IAHUE TpPeThe
Tsnaea 4 Ipumep 2--Chapterdexl.c */

#include <stdio.h>

main ()

{

/* BoT eme KO, IOMOTAanIMIi BaM OCBOUTL ®PYHKIIMIO
printf (), YnopaBagouye TOCIEOOBATENBHOCTY U CHUMBOJIE
npeobpaszoBaHusa */

printf ("Quantity\tCost\tTotal\n") ;
printf ("$d\t\t$%.2f£\t$%.2f\n", 3, 9.99, 29.97);

printf ("Too many spaces \b\b\b\b can be fixed
with the ");

printf ("\\%c Escape character\n", 'b');
printf ("\n\a\n\a\n\a\n\aSkip a few lines, and beep

printf ("a few beeps.\n\n\n");

printf ("%$s %c.
'Cl);

n
4

"You are kicking butt learning"

printf ("You just finished chapter %d.\nYou have
finished ", 4);

printf ("%$.1f%c of the book.\n", 12.500, '%');
printf ("\n\nOne third equals %.2f or ", 0.333333);
printf ("%$.3f or %.4f or ", 0.333333, 0.333333);

(

printf ("%.5f or %.6f\n\n\n", 0.333333, 0.3333333);

return O;

BBenute BwillenpUBEIeHHBIN KO/, CKOMIMJINPYHTE U 3aIyCTUTE IIPO-
rpammy. To, 9TO BBI yBUIMTE Ha 9KpaHe, TTOKa3aHo Ha puc. 4.2.
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the book.\n", *You ace kicking butt learning®, 'C’, 4, 11.5000, '3'}:
", 0.3333333, 0.93339333, 0.33333333, 0.33333333, 0.33333333);

" (a €2\

default Line 1, Column 1 Insert Modified | Read/Wiite default

Puc. 4.2. DkpaHHbIii BbIBOL BTOPOro IMCTUHIA rMaBbl 4

O6paTI/ITe BHUMaHHWeE, YTO M3-3a JJIMHBI cJI0Ba «Quantityy (Koauue-
CTBO) BO BTOPOH CTPOKE MOTPeOOBANOCH YHOTPEOUTh TaOYJIAIMIO ABAK/IbI,
4TOOBI CTOMMOCTD O3UIINU OKA3a/1aCh TOYHO O] 3aTOJIOBKOM «Cost» (CTO-
uMOCTb). Bo3aMOKHO, 9TO BaM He MOHAZ00MTCSI, TaK Kak BaM HY;KHO Oyjer
JIMIIb IPOTECTUPOBATH KO, YTOOBI OHATH, Ha CKOJIBKO CUMBOJIOB IIpoOesia
HepeBUTaeTcsl Kypcop IpU UCIIOJIb30BAHIK YIIPABJIAIONIE TOCIe0BaTE b
HocTH Tabysisnun. VIHOTAa poIycKa TOJIbKO OHON CTPOKK MOKET OKa3aTh-
sl HEJIOCTATOYHO.

K cuactbio, Mbl MOKeM YIIOTPEOUTDH CTOJBKO CUMBOJIOB \n, Ha CKOJIBKO
CTPOK BHU3 HAM HY’KHO IlepeBecTu Kypcop. Hakonelr, ToHsB, 4TO 3HAK % SB-
JIIETCST BKHOW 4ACTBIO CMMBOJIOB IIPEOOPA30BAHMSL, Bl HE MOKETE IIPOCTO
BBECTU €0 B KOHTPOJIEHYI CTPOKY W 0KUJATh, YTO IIPOTPAMMa ero Harie-
yaraer. [ToaTomy, ecii BaM HeOOXOAMMO BBIBECTH Ha 9KPaH 3HAK IPOIEHTa,
UCTIOJIB3YIITe CUMBOJI TPEOOPA30OBAHUS %C B TOM MECTE, /i€ €10 OyIeT HY5KHO
3aMEHUTDH Ha %.

AGCONIOTHBLIA MUHNMYM

[Iporpammbl, co3aBaemMbie BaMU, J10JKHBI YMETh 00IaThCA € TIOJb30Ba-
TeJaeM, CUAAINIUM 3a KﬂaBMaTypoﬁ. @yHKuI/Iﬂ printf () BBIBOAUT JaHHbBIC
Ha aKpaH. Huke nipuBeieHbl OCHOBHBIE MOMEHTBI TEKCTa TOU TJIaBbl, KOTO-
pble HYKHO 3allOMHUTD:
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Oynknun printf () HeoOXOAMMa KOHTPOJIbHAS CTPOKA, OTPEAEJIAI0-
1ast To, Kakum 0Opa3oM OyIeT BbIBEIEHbBI Ha [leYaTh Ballll JaHHbIE.

He xnure, uto sa3pik C aBTOMaTUYECKH OT(OPMATUPYET BAIlU JaHHBIE.
J171s1 5TOr0 HEOOXOIMIMO NCIIOTIB30BATH CHMBOJTBI TTPEOOPAZOBAHUSI.

JIist pas3pbiBa CTPOK, TaOYJISIMN, BBIBOJIA KaBbIUEK U OOPATHBIX CJIETIEH,
a Tak’Ke MO0J[a4M 3BYKOBOTO OIMOBEIEHUS BOCIIOIB3YHTECh COOTBETCTBY-
IONIMMY YIIPABJISIONIMMHE [TOCJIE0BATETbHOCTIMU

Ecau Bbl He xoTuTe, 4TOOBI AeCATUYHAS APOOb BBHIBOAUIACH HA dKPAH
C MEeCThI0 3HAKaMU TTOCJIe 3alATON (TOYKH ), BOCIIOJIB3YUTECHh CHUMBOJIOM
%f, 1103BOJISIOIIEM TIOJTYYUTh KOHTPOJIb Ha/l APOOHOI YacThio HATYPaib-
HOTO YHCJIA.
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AOBABJIEHUE NEPEMEHHbIX
B MPOrPAMMY

B sTo0ii r1aBe
*  UnpenTtuduramus TUIOB ITepeMEHHBIX
* lmenoBanme mepeMeHHbIX
*  Ompenenenye IepeMeHHBIX

* CoxpaHeHUe IJaHHBIX B IIePEMEHHBIX

Bes coMHeHui, BbI CJIBIIIAJIN, YTO KOMIIBIOTEPBI 00pabaThIBAIOT JaHHbIE,
MO3TOMY JIOJKEH OBITh KAKOM-TO CII0co0 cOXpaHeHUst aTuX jgaHHbIX. B C,
KaK U B GOJIBIINHCTBE S3BIKOB IIPOrPaMMUPOBAHUS, IS XPaHEHUsT JaHHBIX
UCTIONB3YIOTCS nepemennvie. IlepeMernas npezacTaBiaser cebst KOpOOOUKY
B ITaMATHU KOMITBIOTEPA, COAEPIKAITYIO YUCIIO0 WU cUMBOJ. B rimaBe 2 Mbi pac-
CKa3bIBAJIM BaM IIPO Pa3Hble TUIIBI JAHHBIX: CAMBOJIBI, CTPOKH, TIEPEMEHHbIE
1 4McJIa ¢ IIaBamolell TOUkoil. B 9Tol ryiaBe Mbl 0OBSICHUM BaM, KaK MOKHO
COXPaHsSITh B TIPOrpaMMe BbITIIeNepedrcaeHHbIE TUITBI IAaHHBIX.

Bupbl nepemMeHHbIX

N3-3a cyiecTBOBaHUS HECKOJIBKUX BUIOB JIaHHBIX B C MPEyCMOTPEHO
HECKOJIbKO BUIOB IICPEMEHHDbIX. Byz[eT OHII/I60‘-IHI)IM YTBEPKAATh, 4YTO JHO6a5I
repeMeHHast MOJKeT XPaHUTh JT00bIe lannble. TOTbKO TeT0YnCIeHHbIe epe-
MEHHbIE MOTYT XPaHUTD I[e€JIbI€ YN CJla, U TOJIbKO BEIIECTBEHHbIE IIEPEMEHHBIE
MOTYT XPaHUTD YUCJIA C TIJIABAIONIe TOYKOH, 1 Tak jasee.

/ MPUMEYAHUE

Yutaa aTy rnary, o6pa3HO NpeacTaBnsinTe nepemMeHHble B BUAE MO-
YTOBbIX KOPOOOB B MECTHOM OTAESIEHUN MOYTOBON CBA3U. [MOYTOBbIE
roppokopoba OTAMHaATCH MO pPasMepy, N Ha KaXAOM U3 HUX HAHECEH
YHUKaNbHbIA HOMEP — MOYTOBLIN naeHTudmkatop. Co3gaBaemble BaMu
nporpammsl Ha fi3bike C Takke OTIMYaloTCA No pa3mepy, B 3aBUCUMOCTH
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JobGaBneHne nepemMeHHbIX B Mporpammy

OT TOro, Kakoro BMaa JaHHble OHM cogepxart. Kaxaasa nepemeHHas 06-
nafaeT YHUKasIbHbIM IMEHEM, OTINYAIOLLUM €€ OT APYruX NepeMeHHbIX.

Turbl JaHHBIX, KOTOPbIE BBl U3YYWJIM B TJIABE 2, HA3BIBAIOTCS JUMEPALb-
HoLMU Oantbimu (MITT THOTIA NOCIOSIHHOIMU (KOHCIAHMHOIMU) OGHHIMU), TAK
KaK KOHKPETHbIE YncJia U GYKBbI He MEHSTIOTCsT. YUCI0 2 U cuMBOJT "% ' BCerzia
OCTAIOTCSI YUCJIOM 2 M CUMBOJIOM 'x'. Bosibllioe KOMyecTBO IaHHBIX, € KO-
TOPBIMHU BaM TPUETCsT pabOTaTh, HAITPUMEP BO3PACT, BeIMYnHA 3apabOTHOMN
IJTaThI U BEC, HEMTOCTOSIHHBI ¥ U3MeHsTIoTCst. Ecii ObI BBI MUCATIH TIPOTPaMMY-
06pabOTYMK MIATEKHBIX BEJIOMOCTEN, TO BaM TT0TpeboBasIcst Obl HEKMil Mexa-
HU3M JIJT51 COXpaHEeHNS M3MEHSIONNXCS TaHHBIX. TaKnM MeXaHM3MOM SIBJISAIOT-
cst epeMetHbie. [TepeMeHHBIE — 9TO HEYTO OOJIbIIEE, 4eM KOPOOKH B ITAMSITH,
KOTOpbIe MOTYT XPaHUTh U3MEHSIONIMeCs ¢ TedeHneM BpeMeH! JJaHHbIe.

CytecTByeT O0JIbIIIOE KOJUYECTBO PA3IMYHbBIX TUIIOB JaHHBIX. B Tabu1. 5.1
MBI TIPUBOIMM HECKOJIbKO HanboJiee yacTo UCIo/Ib3yeMbix Tuos. O6parure
BHUMaHUE, YTO OOJIBITUHCTBO TIEPEMEHHBIX OTHOCSATCS K OJAHOMY W3 THUIIOB
JTAHHBIX (CUMBOI, 11€JI0€ YHCJIO UJTU YUCJIO C TIIaBalolei TOUKOH ), aHaJIoTny-
HO JTUTEPATBHBIM JJAHHBIM. B KOHITe KOHIIOB, BaM Ke HY>KHO MECTO JIJIsI XpaHe-
HWUSI 1IEJIBIX YMCEJI, €T0 TTPEIOCTABJISIOT BaM 1IeJI0UUCIeHHbIE TTepeMeHHBIE.

Ta6n. 5.1. HekoTopble Hanbonee 4acTo MCMNOJIb3yeMble TUMbl NEPEMEHHBIX S3blka C

HasBanue Onucanue
char XpaHUT CUMBOJIbHBIE JJTaHHbIE, Takhe Kak ‘X' 1 '™’
int XpaHUT 11eIOYNCTIeHHbIe JaHHble, HanpuMep, 1, -32 m 435125.

MoskeT XpaHuTh JaHHbIe B [UANa30He 3HaYeHnii oT —2147483648
n2147183647

float XpaHUT JaHHbIE B BHJIE YKCE C TIIABAIONIEH TOYKOI, Takwe Kak 25 . 6,
-145.23u1 .000005
double Xpanut cBepxGoJIbIiine NN CBEPXMAJIbIe YUCIA C TIABAIOIIEN TOUKOIT
p COBET

B HekoTOpbIX CTapbix kKoMAnaaTopax A3bika C TMN AaHHbIX int MOr xpa-
HWUTb YMCna B AmManasoHe oT -32768 10 32767. Ecnn Bam HyXHO Obino
paboTtaTb ¢ 60MbLLIMMMK YUCNaMK, TO BaM OblI0 HEOOXOAMMO MONb30-
BaTbCHA TUMOM JAaHHbIX long int. OAHaKo B GONbLUMHCTBE COBPEMEH-
HbIX KOMMUASTOPOB TUM AAHHbIX int MOXET XPaHUTb 3HAYEHNS B TOM Xe
camMoM guanasoHe, 4To U long int. Ecnu Bbl XOTUTE yOOCTOBEPUTLCSA
B BOBMOXHOCTAX Ballero KOMnuJidaTopa, MoxeTe BOCMNoJZIb30BaTbCH One-
paTopoM sizeof, peyb O KOTOPOM nonaeT B rmaee 13.
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// BHUMAHME

B03MOXHO, Bbl 06paTUIN BHUMAaHME Ha OTCYTCTBUE CTPOKOBBIX MEPEMEH-
HbIX, HECMOTPS Ha CYLLECTBOBaHME NATEPabHOIro TUMna AaHHbIX «CTPOKa
CUMBOJIOB». A13blk C — OAMH U3 HEMHOTMX A3bIKOB MPOrpPaMMMpPOBaHMs,
He MoALEepPXMBAIOLLMX CTPOKOBLIX MEPEMEHHBIX, HO, Kak Bbl ybeamTech
B rnaee 6, BCe Xe CYyLLLEeCTBYEeT CNocod XpaHUTb CTPOKM B MEPEMEHHbIX.

B cronbue «Hassanue» tabm. 5.1 mepeunc/ieHbl KIOYEBbIE CI0BA, He-
00XozMMbIe TIPU CO3aHUK HePEeMEHHbIX B IporpamMme. MHbIME cloBaMu,
ecJIM BBl XOTUTE CO3/aTh IEJOYNCIEHHYIO MePeMEeHHYIO, BaM MoTpebyercs
KJIIo4eBoe cjioBo int. ITpesk/ie yeM Bbl 3aKOHUUTE U3ydYEHUE MePEMEHHBIX
U 1epeiijiere K X UCIOJb30BAHUIO, BaM MOTPeOyeTcs 3HATh ellle OJHO: KaK
UMEHOBaTh IIepeMeHHbIE.

MmeHOBaHME NnepeMeHHbIX

¥ Bcex IIEpEMEHHDBIX €CTb UM€EHA U, IIOCKOJIbKY MMEHHO Bbl OTBETCTBEH-
Hbl 3a UX MMEHOBaHHE, BaM HeO6XOlII/IMO BbIYYUTb HECKOJIBKO IIPpaBUJI. Bce
NMeEHa IIEPpEMEHHDIX JOJIZKHbI OTJIMYAaTbCA: B IIPOTpaMMeE HE MOJKET OBITD ABYX
IepeMEHHbIX C OAMHAKOBbIMU UMEHaMMU.

Wwmst nepeMeHHO# MOKET COCTOSITh M3 CUMBOJIOB B KosimuecTBe oT 1 10 31.
HecmoTpst Ha TO, 4TO HEKOTOPbIE KOMITHJISITOPBI MTO3BOJIAIOT CO3/1aHue OoJiee
JITUHHBIX UMEH TIePEMEHHBIX, JIYUIIle BCe-TaKU MPUAeP;KUBAThCI 3TOTO OTpa-
HUYEHWS JIJIS TTOBBIIIIEHUS TEPEHOCUMOCTH KO/Ia 1 MUHUMU3AIUK KOJINYe-
CTBa OIIEYATOK, BE/Ib YeM JIJIHHEE UMS, TeM OOJIbINE BEPOSTHOCTD OTIEUATK.
VMst iepeMeHHO#T JI0JIKHO HaYMHATHCST ¢ OYKBBI JIATUHCKOTO aihaBUTa, 1Mo-
cJie KOTOPOW MOTYT CJIeZIOBATh APYyTrre OYKBbI IATHHCKOTO ajiaBuTa, nudpbi
W 3HAaKW TIO[YePKUBAHUS B OO0 TTOCIe0BaTebHOCTH. Hike mpuBeeHbl
MIPUMeEPHI TPABUIHHBIX UMEH TIePEMEHHBIX:

myData pay%94 age limit amount QtlyIncome

p COBET

¢A3blk C ONyCKaeT, 4TO MMeHa NepPEMEHHbIX MOIYyT HA4YMHATLCA C CUMBOJ1A
noayepkmBaHma, O4HAKO BaM He CreayeT Tak noctynatb. [eno B TOM, 4TO
HEKOTOpPble BCTPOEHHbIE NepemMeHHble f3blka C HaunMHaTCS C NoaYepKn-
BaHM4, MOSTOMY BCErga eCTb BEPOATHOCTb, HTO Bbl MEPEKPOETE NMS BCTPO-
€HHON MEePEMEHHON, eCN NMS BaLLEN MEPEMEHHON Takke Ha4yMHaeTcs
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C CUMBOJIa noayepkuBaHus. Jlydlie nonT 6e3onacHbIM NyTeM U Bceraa
Ha4YMHaTb MMeHa NepemMeHHbIX ¢ OYKBbl naTMHCKOro andgasuta. Ml eLle
pas nog4yepkmBaeM BaxXHOCTb 3TOro Teauca! (Hy Bel NOHMMaeTe...)

Huzxe ipuBeieHbI TPUMEPDI HENPABUIbHbIX UMEH TTePEMEHHbIX:
94Pay my Age lastname, firstname

Bbl [0MKHBI HAyuYUTHCS TOHUMATh, ITOYEMY WMEHA BBINIEIIPUBE-
NIEHHBIX TI€PEMEHHbIX HeBepHbl. VMs TiepBoil TepeMeHHON HauYMHAeTCS
¢ 1udpbl, BTOPOil TepeMeHHoil, my Age, COAEPKUT IPodes, a TPeThei,
lastname, firstname, — cenUaIbHBIN CUMBOI (, ).

// BHUMAHMUE

He npuceanBainTe nepemMeHHOn Ma GyHKUMU nnu KomaHabl. Ecnu Bbl
JafuTe NepemMeHHOon MMA KOMaHabl, TO Balla nporpamMmma norpocTty He
3anyCcTUTCH, €CNU Xe Bbl JaAUTE NMEPEMEHHON UMA OYHKUMKW, TO fab-
HenLlee Ncnonb3oBaHne GYHKUUM C 3TUM MMEHEM BbI3OBET OLLMOKY.

OO0bsaBNEeHMe NnepeMEeHHbIX

[Ipeske YeM HCIIONb30BaTh MEPEMEHHYIO, ee HeOOXOAUMO 00656UMb.
OO6bsaBieHre epeMeHHoN (MHOT/IA ellle HA3BIBAETCS 0eKIAPaAUUCtl Nepemen -
1Oll) — He YTO MHOe, KaK MH(POPMUPOBaHKe KOMIWIATOpa s13bika C 0 TOM,
4TO BaM MOTPeOyeTcs 3ape3epBUpPOBaTh HEOOJBIION Yy4aCTOK II€PEMEHHOM
namMAaTh. YTo6bl 0ObSABUTD TIEPEMEHHYTO, BAM HYKHO YKa3aTh €€ THIl 1 UM
Huxe IIpruBEAEHbI HECKOJIBKO IEPBBLIX CTPOK IIPOrpaMMbI, B KOTOpOﬁ nuc-
TTOJIb3YIOTCA IIEPEMEHHDBIE!

main ()
{
// Mou mnepeMeHHHE IJid MNPOTPaMME
char answer;
int quantity;
float price;

/* OCTaJyIbHOM KOI MNPOTPAaMMH HUXe */

OG6pasell Koja, TPUBEAECHHDBII BbIIIE, COAEPKUT TPHU IEPEMEHHBIX:
answer, quantity u price. OHU MOTYT XpaHUTh TPU PA3JUIHBIX BHUJA
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JIAHHBIX: CUMBOJIbHbBIE J[AHHbIE, TI€JOYNCIEHHbIE JaHHbIe U [TaHHBIE B BHUIE
YHCIIa ¢ ITaBaoIei Toukoil. Eciim ObI B IporpamMMe 3Tu llepeMeHHbIe He ObLTi
OIlIpe/ieJIeHbl, TO Mbl HE CMOIJIN 6bI HCIIOJIb30BaTbh UX [JId XpaHCHUA JaHHbIX.

B o/1H0i1 cTpOKe MOKHO 00BSIBUTD CPasy HECKOJIBKO MEPEMEHHBIX OIHOTO
THIa gaHHbX. Hampumep, ecin 6bl BaM HYKHO OBLIO OOBSABUTH [BE CUMBOJIb-
HBIX TePEMEHHBIX, a He OZIHY, BBl MOTJIU ObI TIOCTYITUTD CJIEAYIONIMM 00pa3oM:
main ()

{
// Mow TmepeMeHHBEe IJig NPOT'PaMMEI
char first initial;
char middle initial;

/* OCTaJyIbHOM KOI MNPOT'PaMMEl HUXe */

MM Tak:

main ()
{
// Mom mnepeMeHHEEe OJsd NPOIPaMMEL
char first initial, char middle initial;

/* OCTaJjyIbHOM KOI NPOI'PaMMHl HUXe */

p COBET

OnpeneneHve BGOMbLUMHCTBA MEPEMEHHBLIX OCYLLECTBASETCS MOcne OT-
KpblBaOLENCca GUrypHom ckoOKm cpagdy nocsie umenn dyHkumm. Takme ne-
PEMEHHbIE Ha3blBAIOTCS JIOKa/IbHbIMM repemMeHHbIMU. A3bik C no3BonseT
co3aaBartb r7100asibHble NePeMEHHbIE, KOTOPble HEOOX0AMMO ONpeaensiTb
00 MeHWN QYHKUUKW, Hanpumep, 00 UMeHN QYHKUMM main () . B 60NbLWNH-
CTBE C/ly4aeB NPeanoYTUTENbHO UCMOJIb30BAHUE JTOKAJIbHbIX MEPEMEHHbIX
BMeCTO rnobanbHbix . [Masa 30 nocesiLLeHa pasimyumam MeXAy JIoKasbHbI-
MU 1 rnobanbHbIMU NepeMeHHbIMKU. OfHAKO ceityac B CBOMIX MporpamMmMax
NPOCTO NPUAEPXMBANTECH MCNONB30BAHNS JIOKASIbHBIX MEPEMEHHbIX.

CoxpaHeHMe AaHHbIX B NepeMeHHbIX

C noMmoIibio onepamopa npuceausaniis 3Ha9YeHns 3arucbIBaIOTCS B I1e-
peMeHnHbie. 3BYUHUT 9TO JIEUCTBUE TOPA3I0 CJIOKHEE, UeM eCTh HA TIPAKTUKE.
Omeparop TpHUCBaWBaHUSA — 3TO MPOCTO 3HAK paBeHcTBa (=). CUHTaKcuUC
ofepanmu 3aliuCu 3Ha4€HUA B IEPEMEHHYIO BbITJIA/IUT TAK:
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IIepeMeHHasa = IJaHHEIe,;

DJIEMEHT mepeMeHHas — 9TO UMsI TIePEMEHHOI, B KOTOPYIO BBl XOTH-
Te COXpaHWTh jJanuble. [lepeMenHast TOKHA OBITH 3apanee 00bsIBIEHA, KaK
MIOKa3aHO B IPEBILYIIEM pasjiesie. DIEMEHT J1a HHElEe MOKET OBITh YMCIOM,
CUMBOJIOM WJIM MaTeMaTUYECKUM BBIPAKEHUEM, PE3YJIBTATOM BBINOJIHEHUST
KOTOPOTO sBJIsIeTcst uncyio. Huske — npuMep BbIPaKEHUH, IPUCBANBAIONINX
3HAYEHU TIEPEMEHHBIM, OObABIEHHBIM B TIPE/IBILYIIIEM Pasieie:

answer = 'B';
quantity = 14;
price = 7.95;

B HepeMeHHOI;'I TaKK€ MOKHO COXPAaHHUTb OTBETbI Ha MaTEMAaTHU4YECKHE
BbIpasKE€HU AL

price = 8.50 * .65; // Buumciger LeHy C 35% CKUOKOM
B BpIpaskeHUU BbI MOXKETE UCIIOJIb30BATh IPyTHE IIepeMeHHbBIE:
totalAmount = price * quantity; /* Mcnojib3yeT 3HAUEHUS

OPYTVX TEePEeMEeHHBEX */

p COBET

3Hak paBeHCTBa rOBOPUT KOMMUASTOPY NPUMEPHO cneaytoulee: «Bo3b-
MW TO, 4YTO Crnpasa, 1 NpuIenu aTo K NepeMeHHon cnesa». 3HaK paBeH-
CTBa B J@HHOM CJly4ae BbICTYNaeT B POJIM CTPENKU-yKa3aTess BIEBO, Kak
Obl roBopsiLlel «BoH Tyaa!» [la, B YMcnax HAKOraa He MCMnosb3yinTe 3ans-
Tble, BHE 3aBUCUMOCTU OT TOr0, HACKOJIbKO AJINHHbLI 3T yncnal!™

[laBaiiTe ncnoJb3yeM MoJy4eHHble BAMU 3HAHUS O IePeMEeHHBIX /IS CO3-
mauus mporpaMMbl. OTKPOTe peflakTop, BBEANTE, CKOMITMJIUPYHTE 1 3aITy-
CTUTE CJIEAYIOILYIO [IPOrPAMMY:

// Tporpammva-npuMep W1 un3 TjaBel 5 PyKOBOACTBA IJId
HaUYMHanIIMX

// mo C, 3-e wu3maHue

* B aHIJIOTOBOPSIINX CTPAHAX MTPUHSITO PA3JENATh Pa3psibl ukciia GOJIbIie THICSYN 3a-
[ATBIMU, HAIIPUMED YUCJI0, 3arrcantoe Kak 1,369, 0THIONb He SBJISIeTCS «OIHOM 11eJI0i
TPEMSCTAMHU TIECTHIOECATHIO NEBATHIO ECATUTBICIUHBIMIY>, & 3AIICh YNCTIA «OIUH
MUJIJIMOH JIBECTH Thicstd» OyzeT Boirasiaerh kak 1,200,000. OxHako Takast 3a1uch B si3bl-
ke C sBJseTCS HEMTPUEMIIEMOH, TO3TOMY BBINIIEIIPUBE/ICHHBIE YNCJIa B TPOTPaMMax Ha
C 6ynyt umers caenyomuii Buz: 1369 u 1200000 coorsercrBenno. — IIpumeu. nep.
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// ®amn Chapterbexl.c

/* DTO npmMep NPOTPAaMMEI, [IEPEeUMCIIAnIEel TPU Turla

IMKOJIb HBIX HpMHa,JIJ'[e)KHOCTe]Z, a TakKXe CTOMMOCTB MX IIOKYIIKM
*/
#include <stdio.h>
main ()
{
// OObaBIeHME M ONpEeIeJiIeHME HEKOTOPHX [IePEeMEeHHEX
char firstInitial, middleInitial;
int number of pencils;
int number of notebooks;
float pencils = 0.23;
float notebooks = 2.89;
float lunchbox = 4.99;
//MubopManumus misa NepeBoro pebeHkKa
firstInitial = 'J';
middleInitial = 'R';
number of pencils = 7;
number of notebooks = 4;

printf ("%c%c needs %d pencils, %d notebooks, and 1
lunchbox\n",

firstInitial, middleInitial, number of
pencils,

number of notebooks);

printf ("The total cost is $%.2f\n\n", number of
pencils*pencils

+ number of notebooks*notebooks + lunchbox);
//Mubopmanuus mis BTOporo pebeHka
firstInitial = 'A'";

middleInitial = 'J';

number of pencils = 10;

number of notebooks = 3;

printf ("%c%c needs %d pencils, %d notebooks, and 1
lunchbox\n",
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firstInitial, middleInitial,number of
pencils,

number of notebooks);
printf ("The total cost is $%.2f\n\n", number of
pencils*pencils
+ number of notebooks*notebooks + lunchbox);
//Vubopmauus misa TpeTbero pebeHka
firstInitial = 'M';
middleInitial = 'T';
number of pencils = 9;
number of notebooks = 2;
printf ("%c%c needs %d pencils, %d notebooks, and 1
lunchbox\n",
firstInitial, middleInitial, number of
pencils,
number of notebooks);
printf ("The total cost is $%.2f\n",

number of pencils*pencils + number of
notebooks*notebooks + lunchbox) ;

return O;

B nporpamme mpuBOASTCST TPUMePbl KMEHOBAHUS U OIIPe/IeJIEHHS TIepe-
MEHHBIX Pa3JIMYHOTO TUTIA, 2 TAKKe TIPUCBANBAHUI UM 3HaUeHn. BaxHo 0T-
METHUTB, UTO BBl MOJKETE UCIIOJIb30BATH [IEPEMEHHYIO IOBTOPHO, IIPOCTO TIPU-
CBOUB eli HOBOoe 3HavyeHue. Bbl, BO3MOXKHO, yiKe 3a/1a/I1Ch BOIIPOCOM, 3aUeM
HCTIOJb30BATh M3HAYAIBHO, a TIOTOM €Ire pa3 MOBTOPHO TIepeMeHHbIe, eCII
BbI MOJKETE ITPOCTO U3MEHUTD 3HaYeHne B camoM Kozie? TTouemy ObI He 060ii-
TUCH (€3 NepeMeHHbIX 1 IPOCTO He MCIOJIb30BaTh HYKHbIE 3HAYEHUST HEIO-
CPENCTBEHHO TaM, TAe OHU HYXXHBI? 3HAYUMOCTh TIEPEMEHHBIX CTaHET BaM
GoJiee siCHA 1OCJIe TIPOYTEHUS TJIaBbl 8, KOT/la BbI CMOJKETE 1MOJy4aTh 3HaUe-
HUS 1JI TIeEpeMeHHBIX HEeITOCPeICTBEHHO OT TI0JIh30BaTEIs.

ITokepHas mporpamMma U3 IPUIOKeHUS B moswkHa cieguThb 3a 60Jb-
[IUM KOJIMYEeCTBOM HIOAHCOB UTPBI, TIO9TOMY B HEll HCIIOJIb3yeTcst GObINoe
KOJIMYEeCTBO TIEPeMEHHBIX. B Havase mouTn Kaska0i (PyHKIINN Tporpam-
MBI BbI MOXKETE BUJIETh YUYACTOK KOJ1a, OTBEUAIONUIT 32 OINpe/ieieHue Tiepe-
MEHHBIX.
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p COBET

Bbl MOXeTe onpenenaTb NepemMeHHble 1 NpucBaMBaTb UM HadvasibHble
3HaYeHUs opHoBpeMeHHo. [lpeabioyllas nporpaMma npucBamBa-
€T 3HaYeHus1 NePeMEeHHbIM C MNaBaloLLEei TOYKOM pencil, notebook
1 lunchbox cpasy Npu nx o6bLABNEHUN.

AGCONIOTHbLIA MUHNMMYM

Ora rnasa OblIa IIOCBAIIEHA Pa3JIMYHbIM THUIIaM ITIEPEMEHHDBIX B A3bIKE C.
M3-3a TOr0, 4TO CYHIECTBYIOT pa3/IMYHbI€ BU/AbI JaHHbIX, B C npeaycmorpe-
HbI pa3/IMYHbI€ BU/ bl IEPEMEHHDBIX /IJISA XPAHEHUA 3TUX TaHHBIX. Huxe repe-
YHCJIEHBI OCHOBHbIE MOMEHTDBI TEKCTa I'JIaBbl.

e 3amoMHuTe IIpaBUJla UMEHOBAaHUA IMEPEMEHHDbIX, TaK KaK BbI 6yaeTe nux
HCIIOJIb30BAaTb ITPAKTUYECKHN BO BCEX CBOUX IIPOrpaMMax.

*  Bcerpa onpeziesistiiTe iepeMeHHbBIE TTePe] UCITOJTb30BAHUEM.

° He HyTafITe TUIIBI JIaHHBIX 1 TUIIbI IIEPEMEHHDbIX, IIOTOMY YTO MHAYE BbI
ToJIydynTe HelpaBUJIbHbIE PE3YJIbTaThl.

o IIpu HEOOXOAMMOCTH BbI MOKETE OINPeAeSUTh OOJIbIIe OHOI TTepeMeH-
HOW B OJTHOM CTPOKE

* He ucnonb3yiite 3aTy1o JJs1 pa3nejieHusd pa3psanos uuciaa. Broaure
YHCJIO «CTO ThIcAY» Kak 100000,ane 100, 000.

* Ilpu coxpanennu 3HAUEHWI B TepEMEHHBIX UCTIOIb3yHTE 3HAK PABEHCTBA
(=), TakKe Ha3bIBAEMbII OIIEPaTOPOM IIPHUCBANBAHUSI.



MraBa 6
NOBABJIEHUE CJZ10B B MPOrPAMMY

B sr1o0ii r1aBe
e CHMBOJI KOHIIA CTPOKHU
e Ormpenesienre AJIUHBI CTPOKU
° MCHOJIBSOB&HI/IG MaCCHUBOB CMMBOJIOB: II€epedyucC/JIceHrne CUMBOJIOB

*  HMuunumanusaiug cTpok

Hecmotps Ha TO, uTO B si3b1Ke C HET CTPOKOBBIX TIEPEMEHHBIX, Y BAaC BCE
e eCcTh crnocob COXPaHEHUsI CTPOKOBBIX JIAaHHBIX. [J1aBa 0OBSICHSET, KaKIM
06pa3oM 9TO MOKHO c/iesiaTh. Bbl yike 3HaeTe, 4TO CTPOKOBbIE AHHbBIE HY K-
HO 3aKJII0YaTh B KaBBIUKU. Jlaske OJUHOUHBIN CUMBOJI, 3aKJII0UEHHbBIN B IBOI-
HbIE KaBbIUKH, SIBJISIETCSI CTPOKOUM. BbI Takske 3HaeTe, KaK BBIBOAUTDL CTPOKHU
Ha TIe9aTh ¢ TOMOMIBIO GYHKINU printf ().

Tenepb 0cTaIOCh JIMIIb Y3HATH, KAK UCIIOIB30BATH CIIEIHATBHYIO PA3HO-
BUAHOCTb CUMBOJIbHOM HepeMeHHOfI JJIA XpaHEeHWA CTPOKOBBIX JaHHbIX, YTO-
OBl Ballla IPOrpaMMa MOTJIa BBOAUTH, 00pabaThiBaTh W BHIBOJAUTH HA SKPAH
CTPOKOBBIE IAHHBIE.

CuMBO KOHLLA CTPOKMU

B a3bike C co cTpokaM# ITPOUCXOUT MHOKECTBO CTPAHHBIX Belllel, Ha-
puMep, B KoHile Kax 10 ctpoku C 106aB/sieT Hyib. Y HyJIsI B KOHIIE CTPOKU
€CTh HECKOJIbKO HAa3BAHUIL:

*  Hyuab-cumBoa

*  DbunapubIii HYJIb

*  CUMBOJI KOHIIA CTPOKH
e ASIIO

+ \O
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// BHUMAHME

EnnHcTBEHHOE, Kak Bbl HE MOXeTe 0003Ha4MTb HyJlb-CMMBOJ KOHLA
CTPOKW, TaK 3TO «Hysb»! porpammMmucTbl, pabdoTatowme ¢ a3blkom C,
MCNOb3YIOT creunanbHble Ha3BaHUS Ans 0603HAYEHUS HYNb-CYMBOSA
KOHLa CTPOKW, TakMM 06pa3om, 4ToObl Bbl 3HANIM, HTO OObIYHbLIV YMCIIO-
BOW HY/b UM CUMBOS '0' HE UCMNOJIb3YIOTCH B KOHLE CTPOKU. B koHue
CTPOKM MOXET UCMOJIb30BaTbCS TONIbKO CMeunanbHbli HyJ1b-CUMBO/I.

B C zaBepinaromniuii HyJib-CHMBOJI UCIIOJIb3YeTCs st 0003HAYEHMST KOH-
11a Bcex cTpoK. Bam HUKoOra He HYKHO 6y[[eT YKa3bIBaTh €T0 JOIOJIHUTEIb-
HO IIPU BBEJEHUN KaKOro-aubo CTPOKOBOW KOHCTAHTHI, Harlpumep (Gpasbl
"Mensa szoByT [Ona", Tak Kak ga3bik C caesaer Bce 3a Bac. Bel HUKOrIa He
yBI/I[[I/ITe HyJII)-CI/IMBO]I, HO OH BcCer/a HpI/ICYTCTByeT B IIaMITHU. KOMHI/IJIHTOP
C 1oHMMAaeT, 4TO JOCTUT KOHIIA CTPOKH, TOJIBKO KOTZA OH HAaXOMUT HYJIb-
CHMBOJL.

% NMPUMEYAHUE

MpunoxeHne A «Tabnuua ASCIl» cogepxut Tabnuuy ASCII (o koTopon
Mbl y>ke€ roBopuan B rmaee 2 «Bawwa nepsas nporpamma Ha C»). Cambii
nepBsbIi cMMBOJ1 0603Ha4eH kak null, a ero Homep ASCII 0. MpocMmoTpuTe
no Tabnuue BH13 oo ctpokn ASCII 48 — n Bbl HanpeTte 0. Cumeon ASCII
48 — aTo cuMBON ' 0 ', TOraa Kak nepsbii cumBon Tabnuubl ASCIl — aTo
HyJs1b-cMBoJ1. C aBTOMATUYECKM NOMELLAeT Hylb-CUMBOJ1 B KOHLIE CTPO-
K1, Aaxe Takasi KopoTkasi CTpoka Kak "Mue yxe 20" 3aKaHYMBaeTCs HA
ASCII 0, KOTOpbIV CTOUT Cpasy e 3a CUMBOJIOM O B yucrne 20.

WHoraa HyIb-cMMBOJT HaszbiBatoOT \ 0 (06pammolil cieu-Hy.iv), Tak Kak BbI
MOJKETe TPEACTaBUTh HYJIb-CUMBOJI, 3aKTI0YNB \ 0 B OWHAPHBIE KaBBIUKI.
[ToaTomy '0' — 3TO CUMBOJBHBIN HYJIb, 2 ' \0' — 9TO CUMBOJI KOHIIA CTPO-
ku. (BcromuuTe ympaBisionire IocJe0BaTeTbHOCTH, M3yYeHHbIE HAMU
B raBe 4 «MupoBas mpeMbepa: BBIXO/I Balllell MPOTPpaMMBI Ha 9KPaHbI», KO-
TOPBIE TaKKe SIBJISIIOTCS OJUHOYHBIMUA CUMBOJIAMU, TIPEACTABISIEMBbIMU JIBY-
MsI CUMBOJIAMU: OOPaTHBIM cJieliieM U OYKBON WJIM IPYTUM CHUMBOJIOM. Te-
1epb BbI MOJKETe J0OABUTH B KOJUIEKIIUIO ellle ¥ 0OpaTHBIiA ¢Jiel ¢ g poii.)

Ha puc. 6.1 mokasano, Kak cTpoka "Uyamuk" coXpaHeHa B MaMITH KOM-
mbioTepa. Kak BbI BuaMTE, 9TA CTPOKA 3aHUMaeT B mamsitu 6 Gaiit (6aium —
3TO OJIMH YYACTOK MaMSTH ), HECMOTPSI Ha TO, UTO B CTPOKE BCETO MATh CUMBO-
JioB. Enie ofiuH 13 mecTu yyacTKOB aMATH 3aHUMaeT HYJIb-CUMBOJI, TAK:Ke
SIBJISIIONUIACS YAaCThIO CTPOKU "Uy mmk".
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[‘ CuMBOJI KOHI[A CTPOKN

Lo [y [ ]l

ITamaTo

Puc. 6.1. CTpOKa BCeraa 3akaH4mBaeTCd Ha HYyJ/1b-CMMBOI,
3anncbIBaEMbIN B NaMSTb KOMMNbOTEPA

OnvHa cTpoku

ZI]ZMHCZ CTPOKMH — ITO BCET/la KOJIMYECTBO CMMBOJIOB B CTPOKE, HE BKJIIO-
Yas HYJIb-CUMBOJI.

VHoraa BaM MOKET MOHA00UThCS BBISICHUTD JUTMHY cTPOKHU. [Ipu onpe-
JeJIEHH JJIMHBI CTPOKU HYJIb-CUMBOJI HUKOT/A He Gepercs B pacuet. Jlaxke
[IPUTOM, YTO HYJIb-CUMBOJI I0JIKEH 3aBepIiaTh CTPOKY (4TOOBI KOMITUIIATOD
C 3HaJ, re 3aKaHYUBAETCS CTPOKA CUMBOJIOB), HYJIb-CUMBOJI HE SIBIISIETCS
YaCcTbIO MTOKA3aTess IJTUHBI CTPOKH.

HpI/IHHB BO BHMMaHME OIIpe/iejieHne CTPOKH, MOKHO CKa3aTb, YTO BCE HU-
JKenpuBeeHHbIE CTPDOKU UMEIOT NJIMHY JIEBATb CUMBOJIOB!

Wednesday
2 aBrycTa

I am here

[Ipu nojcyeTe IJIUHBI CTPOKK TIOMHKTE, YTO HAJI0 TAKKE MOCYUTATH BCE
pobeibl. [ToaToMy, XOTsI BO BTOPOIi CTpOKe 00111ee KoJn4ecTBOo nudp u 6yKs
PaBHO BOCbMHU, a B TpeTbeﬁ CTPOKE — CEeMU, HYKHO JOIIOJTHUTEJIbHO Y4€CTb
oH Tpobes1 mocepe/He BTOPOii CTPOKK U [iBa TIpobesia B TPEThel CTPOKe.
Tak moJryyaeTcs, 4To JJIMHA BCEX TPEX CTPOK PaBHA AEBATU CUMBOJIaM. Ecin
BbI IOMECTUTE TPH ITPOOETIa MEKLY YNCJIOM 2 1 CJIOBOM aBTyCTa BO BTOPOI
CTPOKe, TO nostyunTe 11-CUMBOJIHYIO CTPOKY.

p COBET

OnvuHa efuHW4YHBbIX CUMBOJbHBIX AaHHbIX paBHa 1. loatomy anuvHa
ctpok X' 1 "X" paBHa 1, HO cTpoka "X" 3aHMMAaeT B NaMaTh ABa 3HaKOMe-
CTa 13-3a 3aBepLualoLero Hyb-cumeona. Kaxabiii pas, korga Bbl BCTpe-
yaeTe CTPOKOBYIO KOHCTAHTY, 3aKJIIOYEHHYIO B KaBbIYKN (Kak U HY>KHO Ae-
naTb No npaBunam), npeactaBnanTe cebe 3aBepLuatoLLNiA HYSIb-CUMBON
Ha KOHLE CTPOKMW, 3anMCbIBAEMbIN B NaMsTb KOMMbIOTEPA.
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masa 6

CUMBOJIbHbIE MAaCCUBbI:
nepedyuncineHmne cCmumMmBoJioe

CumobHble MACCUBHL TTIO3BOJISTIOT XPAHUTD B TTaMSITA KOMITbIOTEPA CTPO-
K1 TexcTa. Maccue — 310 ocobast pa3sHOBUIHOCTH MMEPEMEHHO, 0 KOTOPOi
MBI ellle TTOTOBOPUM B CJEAYIONINX TJaBaX. Y BCeX TUIOB JaHHBIX — int,
float, char u 1p. — ecTb COOTBETCTBYIOIMUI TUI MaccuBOB. Maccus, 1o
CyTH — TIepeYeHb TIepeMeHHBIX OHOTO U TOTO JKe TUIIA.

[Tpeskie ueM MCIIOIB30BATH MACCUB JIJISI COXPAHEHUS CTPOKHU TEKCTA, BbI
JIOJKHBI YKa3aTh KOMITHJISITOPY, YTO BaM HEOOXOAUM CUMBOJIbHBIH MacCHB,
MPUYEM C/IETaTh 9TO HY;KHO B TOM JK€ y4acTKe KO/, B KOTOPOM yKa3auu Obl
HEOOXOMMOCTD UCIIOJIb30BaHUST TIePEMEHHOIT Jito6oro Buaa. Ilocie nmenn
MaccuBa BOCHOJIb3YHTECh KBaAPAaTHBIMK CKOOKaMu ([ ¥ 1), a TaKKe YKaxkKI-
T€ 4Y1CJIO, COOTBETCTBYIOIIEE MAKCUMAJIbHOMY KOJMYECTBY CUMBOJIOB, KOTO-
POE MOJKET COJIEPIKATh MACCHB.

Bripouem, siyudiiie oJiH pas YBUIETh, YeM CTO pa3 ycblmaTh. Hanpumep,
ecJii 6bI BaM ObLJIO HEOOXOANMO MECTO JIJIsl XPAaHEHKS HA3BaHUS MECSIIIEB, TO
BbI MOTJIH ObI 0GBSABUTH MaccuB month ciemyomum ob6pasom:

char month[10]; /* OBbaBjeHME CUMMBOJLHOT'O MaccuBa */

p COBET

B onpeageneHnn MmacCmMBoB HET HMUYEro CJ/I0XKHOIO. Ecnn y6paTb KBanO-
paTHbIe CKOBKM 1 4ncno 10, TO y Bac ocTtaHeTcs 0b6blYHasA CUMBOJIbHASA
nepeMeHHaqa. ,£|,06aBneH|/1e KBaapaTHbIX ckoboK 1 ymucna 10 COO6LLI,aeT
KOMMUNIATOPY A3blKa C, 4YTO BaM HYXHO 10 CUMBOJbHbIX nepemMeHHbIX,
cnepyowyx apyr 3a ApyromM no Crnmncky, Ha3BaHme KOTOPOro 3By4nT Kak
month.

[Ipu oOBsSIBIIEHUN MacCHBa aBTOPHI MCMOJIB30BAIN YUCJIO 10 MO TOif
MpUYUHEe, YTO caMoe JJUHHOEe Ha3BaHWe Mecslla B aHTJIUICKOM sI3BbIKe
(September) comepKuUT 9 cuMBOJIOB. /lecATHIN ke CUMBOJI HY’KeH, BbI yIKe,
HaBEPHOE, I0TATANNCD, [ HyJIb-CIMBOJIA.

p COBET

Bbl Bcerna mOmKHbI pe3epBuMpoBaTh OOCTATOYHOE KOJIMYECTBO MecTa
0191 XpaHeHUss caMoin OJIMHHOWM CTPOKU U3 TexX, YTO BaM MOTEHLUMAsbHO
noTpebyeTcs COXpPaHnTbL B MaCCUBE, MJTIOC CUMBOJ1 3aBEPLLEHUSA CTPOKN.
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[o6aBneHune cnos B nporpamMmmy

Bbl mOXxeTe onpenenntb 6osbliee KONM4YeCTBO CMMBOJIOB MaccuBa, 4HeM
HY>XHO, HO HMUKOraa He MeHbLle.

HpI/I JKeJlaHUHN Bbl MOJKETE COXPaHHUTb CTPOKOBOE 3HAYE€HHE B MaCCHUBE
Cpa3y B MOMEHT OIllpeAeJieHUA 3TOTO MaCCUBa, HallpuUMepP:

char month[10] = "January"; /*OnpemnejieHrie CUMBOJIBHOTO
Maccusa*/

Ha puc. 6.2 mpencraBsien BHENTHUH BU/] 9TOTO MaccuBa. Tak Kak B TOCTe-
HHe [IBa 3HAKOMECTa MAacCHBa HUYEro He ObLI0 3amicano (¢JoBo January
3aHMMAaeT TOJIBKO CeMb 3HAKOMECT IILJIIOC HYJIb-CUMBOJI, 3aHUMAIONUI BOCh-
MO€ MEeCTO), BBl HE MOJKETe 3HATh, YTO 3aIMMUCAHO B MOCTEIHNX IBYX y9acT-
kax nmaMaT. (OHAKO HEKOTOPbIE KOMITUJISTOPBI 3aIlOJHSIIOT HEUCITOIb30-
BaHHbIE AJIEMEHTHI MACCUBA HYJISIMHU, YTOOBI OTJINYUTD NYCMble DIEMEHTDI OT
OCTAJILHOW CTPOKM. )

MHAEKCbhI

month  [0][1]1[2]1[3]1[4]1[51[61[71[81([9]

[olalnfulafe]y rofz]:]

/&_/ CuMBoOJI 3aBepIlIeHNs] CTPOKU

Puc. 6.2. OnpegeneHve n nimumanmsaumsa maccmsa month,
copep>allero CTPOKOBbIE AaHHbIE

Kaskaprit oTaempHBIN yIacTOK MaccuBa Ha3bIBaeTCs anemenmom. Maccus
month coctout u3 10 2;1eMeHTOB. DJIEMEHTHI MOKHO PA3IHMIUTH T10 UHOEKCY.
UHeke — 3T0 YMCII0, yKa3biBaeMOe B KBaJPATHBIX CKOOKAX, CCHLIAIOIIEECST
Ha KaXKABIN OTAETbHBIN 3JIEeMEHT MacCHUBa.

Hywmepanus anemenToB MaccuBa Becerna HaunHaetcs ¢ (. Kak mokasa-
HO Ha puc. 6.2, mepBbIil aJIeMeHT MaccuBa month HassiBaeTcst month [0],
a nocjeqHuii — month[9], Tak Kak obuiee KOJIMYecTBO djeMeHToB 10
u ipu otcuere ¢ 0, MOCAEHUN, AECATHI, 2JIeMEHT MaccuBa OyIeT MMeTh
uHeKC 9.

Bce s1eMeHTBI CUMBOJILHOTO MAaCcCUBa ABJIAIOTCA cuMBotamu. Kombuna-
IS CUMBOJIOB — MacCCUB, UJIU Nepeuucienie, CAMBOJIOB — COJIEP:KUT BCIO
CTPOKY Tekcta. IIpu skeaHuy BbI MOTJIN OBl 3aMEHHTD COJIeP/KaHIe MacCUBa
¢ January Ha March, MeH:4 110 o4epe/Id HyKHble 9JIeMEeHTbl MaCcCUBA:
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month[0] = 'M';
month[l] = 'a';
month[2] = 'r';
month[3] = 'c¢';
month[4] = 'h';
month[5] = '"\0'; //2TOoT CMMBOJI yKas3HBaTb OOA3aTEJILHO

BCTaBKa}QUHrCHMBOﬂHISKOHeH(HIXHGIHBHHGTCHJKMSHGH}K)HGO6XOHH-
moii. Eciin aToro He cjenaTh, To MaccuB month O6yzer mo-npesknemy cozmep-
JKaTh HYJb-CUMBOJI Ha TPU CMMBOJIA JaJibiiie, B ameMeHTe month [7]. [lpu
IIOIIBITKE paclieyaTarb COAEPKUMOE MacCUBa Bbl YBUAUTE HA DKPaHe CJIeLy-
fonree:

Marchry

p COBET

BblBOA, HA nevaTb CTPOK M3 MAaCCUBOB TakXke He npeacTtaBnseT ocobomn
CNOXHOCTU, BaM HY>KHO NILLIb BOCMOJIb30BaTbCS CMMBOJIOM Npeobpaso-
BaHUA %sS:

n

printf ("Cemuac wmecsqu: %s", month);

[Ipu odnospemenrom oOBABIEHNN U MHANMAIM3ALUN MACCUBA YKa3bl-
BaTh YMCJIO B KBaJPAaTHBIX CKOOKaX HeoOsi3aTebHo. Obe cTpoKM HuKe abco-
JIIOTHO PAaBHO3HAYHDI:

char[8] = "January";

char[] = "January";

Bo BTOPOM IIpUMEPE KOMIIUJIATOP C aBTOMAaTHUYECKU IIO/ICHUTAET KO-
JINYECTBO CUMBOJIOB CTPOKE January U ,Z[O6aBI/IT OJTHO 3HAaKOMECTO B Mac-
CUB IV HYJIb-CUMBOJIA. OZ[HS.KO B HaﬂbHefIIHeM BbI HE CMOJKETE COXPaHUTDb
B 9TOT MaCCUB CTPOKRY, COAEPIRallyIO 6oJiee 8 CUMBOJIOB.

Ecam sxe BbI XOTUTE OIIpe/ie/INTh MaCCUB CTPOKOBBIX CUMBOJIOB, MHUINA-
JIM3UPOBATD €r0, HO OCTAaBUTh CBOOOTHOE MECTO JIJIsST BO3BMOKHOCTH 3aITHCATh
B MaccuB GoJiee JUIMHHYIO CTPOKY, BBl MOJKETE MOCTYIUTH CJAEAYIOMNM 00-
pasoMm:

char month[25] = "January"; /* PesepBupyerca MeCTO IJIid
BoJilee OJIMHHEX CTPOK */
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[o6aBneHune cnos B nporpamMmmy

NMHnunannsaumnsa cTpok

KoHeyHo, MHUIIMATIM3UPOBATh CTPOKY MMOCUMBOJILHO, KaK ObIJIO CIeIaHO
B TIPEIBIAYIIEM pasjesie, He oueHb yo6Ho0. OHAKO, B OTIMYKE OT OOBIYHBIX
HepeMeHHbIX, Bbl HE MOKETE 3aIiCaTh HOBYIO CTPOKY B MACCUB CJIEAYIOIIUM
obpasom:

month = "April"; /* mak gmesares HEJB3d9 */

3ammcartbh CTPOKY B MAacCUB, BOCIIOJIb30BaBIINCh 3HAKOM PaBEHCTBA,
MOKHO MOAbKO 6 Momenm o0vseienus maccusa. Ecin nanee 1m0 X0y Mmpo-
rpaMMbl BaM TIOHAJO00UTCSI 3aIKcaTh HOBYIO CTPOKY B MAaCCUB, TO BaM TIPH-
JETCsI CIeIaTh 3TO JUOO MOCUMBOJIBHO, JTUOO BOCIOIb30BATHCST (DYHKITHEH
a3pika C strepy () (String copy — xonuposanue cmpoxu), BXOJAIIEH B KOM-
TIJIEKT TIOCTAaBKH Balero komnuisatopa. Cieyiolee BbIpaskeHNe 3aUChIBa-
€T B MacCUB month HOBYIO CTPOKY:

strcpy (month, "April"); /*3amnmmMcb HOBOM CTPOKM B Maccus*/

}Q NMPUAMEYAHMUE

B Tex nporpammax, B KOTOPbIX Bbl MJI@aHUPYETE NCMNOJSIb30BaHNE PYHKLNU
strcpy (), BaM noTpebyeTcsa MOMECTUTb CNeyloLlylo CTPOKY nocine
crpoku #include <stdio.h>

#include <string.h>

p COBET

He BonHyiTecb, OYyHKUMSA strcpy () aBTOMATUYECKM A0OaBUT Hyfb-
CMMBOJ1 B KOHEL, CO34aBaEMOWN CTPOKW.

Teneps maBaiiTe COEAMHNM BCE TO, UTO MBI OOCYIN/IN B 3TOM TJIaBe, M CO3-
JAIM TTOJTHOTIeHHYT0 TTporpaMmy. OTisiTh HacTaIo BPeMs Kak CJIefyeT Mpo-
rpeTh Balll pefakTop! BemuTe Kojl, CKOMIUIUPYITE €0 U 3aIyCTUTE TIOY-
YUBIIYIOCH TTPOTPAMMY

// Tporpamma-npumep W1 u3 rjgaBe 6
// PykoBoIcTBa IJid HauMHamoumx oo C, 3-e m3maHue
// ®ann Chaptero6exl.c

// DTa nporpaMmMa COOTHOCHUT HeTel C UX JIOUMMBIMNA
CymneprepoaMu

"



masa 6

#include <stdio.h>

#include <string.h>

main ()

{

char Kidl[12];

// Kidl moxeT cozmepxaTb umMms u3 11 CUMBOJIOB

// Kid2 ©ymeT comepxaTb 7 CcuMBOJIOB (Maddie rJjiocC HYJIb-—

CHMBOJI)
char Kid2[] = "Maddie";

// Kid3 makxe comepXxmuT 7 CHMMBOJIOB, HO 3TO yKa3aHO
IOOTIOJIHUTEJIbHO

char Kid3[7] = "Andrew";

// Herol Oymer comepxaT 7 CHMMBOJIOB (yUMTHBAS
HYJIbL—CUMBOJI! )

char Herol = "Batman";

// Hero2 OymeT Ha BCAKUNM CJydal MMETL IONOJIHMTEJILHOE
IPOCTPAaHCTBO

char Hero2[34] = "Spiderman";

char Hero3[25];

Kid1l[0] = 'K'; //Kidl omnpemengeTcd IOCUMBOJIBHO
Kidl[1] = 'a'; //HesbdbexTmBHO, HO paboraer

Kidl[2] = 't';

Kidl[3] = 'i';

Kidl[4] = 'e';

Kidl[5] = '"\0'; // He s3abuBamnTe HYJL—CHMBOJI, UYTOOH

C BHaJj, kKorza

// B3aBepmaeTcsa CTpPOKa

strcpy (Hero3, "The Incredible Hulk");

printf ("$s\'s favorite hero is %s.\n", Kidl, Herol);
printf ("$s\'s favorite hero is %s.\n", Kid2, Hero2);
printf ("$s\'s favorite hero is %s.\n", Kid3, Hero3);
return 0;

}
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[o6aBneHune cnos B nporpamMmmy

Kak u B cirydae ¢ mporpaMMoii B KOHIIE IJIaBbI 5, BbI MOJKETE 33/1aThCSI BO-
ITPOCOM, 3a4€M UCIIBITBIBATH CTOJIBKO TPYAHOCTEN, OTIPE/IENISisSt CTOIBKO Iepe-
MEHHBIX, €CJTH MOKHO TIPOCTO-HATIPOCTO BCTABUTH NMEHA U CTPOKH TEKCTOB
HaNpAMYIo B PyHKIHNIO printf () ?

[ToBTOpHMCS, IIEHHOCTD MIEpeMeHHbIX OyaeT OoJiee TIOHATHA MOCIe U3Y-
YeHUd TJIaBbl 8, B KOTOPOI BBl HAYIUTECH MOIYIaTh WHGMOPMAIUIO OT TI0JIb-
30BaTeIs.

Panee BBl ysKe HCIIOJAB30BAJM AUPEKTUBY #include masa mobasiie-
Hus daitna <stdio.h> B IPOrpaMMbl, B KOTOPBIX TTPUMEHIETCS DYHKITHA
printf () (aTaxkxke elle HECKOJBKO (DYHKIIUH, KOTOPBIE BBl B CKOPOM Bpe-
MeHM 106aBUTE B CBOIO KOJUIEKIIMIO).

Tenepb BbI 3HAETE €Ile OANH 3aroJ0BOYHbI (aiia, <string.h>, KoTo-
PBIil BBI TaKKe MOJKETe BKJIIOYaTh B CBOM IMPOrpaMMbl. B ciemyromeii riase
MbI O0JIee JieTaibHO 00CYINM AMPEKTHUBY #1include.

Y106bI HATTOMHUTD BaM O Pas3/IMYHbIX METOIAX 00DBABJIEHUS U MHUIMAJIN-
3al¥ CTPOKOBBIX II€PEMEHHBIX, MBI OIIPEAEININ IIepeMeHHble kid 1 hero
PasIMYHBIMU CIIOCOOAMMU.

[l714 pasBaedyeHnsT 3aKOMMEHTUPYHTE CTPOKY Kozia ¢ PyHKIMEH strcpy,
4TOOBI TIOCMOTPETH, YTO Ballla IIPOrpaMMa BbIBEJET Ha 9KPaH, KOT/[a MACCUB
Hero3 nepemaercs B pyHKIMO printf () 6e3 nannuaausanui. Ha Hamem
KOMITBIOTEPE TIPOrpaMMa BbIBeJIa Ha 9KPaH XaOTHYeCKUI HAbOp CUMBOJIOB,
KOTOpbBIE ysKe OBLIM 3allMCaHbl B MCIOJIb3yeMble MACCHBOM YYaCTKU TTaMsi-
TH, TO9TOMY €CJIU BBl CAMW HUYETO He 3aIUIeTe B MACCUB, TO MOJIYIUTE HA
3KpaHe Te CUMBOJIBI, KOTOPbIE YK€ HAXO/ATCS B UCTIOJIb3yEeMbIX UM yUaCcTKaX
aMATH.

AGCONIOTHbLIA MUHUMYM

EC.HI/I BaM Hy}KHO XpaHI/ITb CJIOBa B IIaMATN KOMHbIOTepa, TO BaM HpI/I-
JIETCST BOCTIOJIb30BAThCs CUMBOJIBHBIMYM MaccuBamu. B s3bike C He moaep-
JKNBaeTCA CTpOKOBbe/i TUIT TaHHDbIX. HI/I)Ke IpuBEAEHBI OCHOBHbBIE MOMEHTbI
ITOI IJIABbI:

° XpaHI/ITe CTPOKH B CMMBOJIbBHBIX MaCCUBax, HO IIPM1 3TOM pe3epBprﬁTe
JIOCTATOYHO MeCTa, ‘{TO6BI HUMETb BOSMOKHOCTDb COXPaHUTDb ITIOTEHIINAJIb~
HO CaMbl€ JJIMHHbIE CTPOKH.
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masa 6

» He 3albiBaiite, 4TO CTPOKM JOJIKHBI 3aKAHYMBATHCS 3aBEPIIAIONINM
HYJIb-CUMBOJIOM.

e Ilpwu 3amucy gaHHBIX B MAaCCUB IIOMHUTE, YTO MHJEKCAI[USI HAYMHAETCSI
c0,anecl.

e CymectByer Tpu crocoba 3aucu CTPOKU B MaccuB: VHummaausanms
MaccuBa OJIHOBPEMEHHO C ONpejiesieHeM, TIPUCBOEHNE 3HAYEHUI dJie-
MEHTaM 110 OJTHOMY, a TAKKe MCII0Ib30BaHue QyHKIUKN strcpy ().

*  Ecuau B cBoeli mporpamMMe BbI HCTIONIB3yeTe (GDYHKINIO strcpy (), He 3a-
Oyzpre 06aBUTH JUPEKTUBY #include <string.h> B Hayajo mpo-
IPaMMHOTO KOJIa.



lMasa 7

#INCLUDE U #DEFINE:
YBEJINMEHUWE MOLLLHOCTHU
BALLE/ MPOrPAMMDbI

B aroii r1aBe
e Ilogkmouenwue paitjioB K IporpaMme
*  Hcnomp3oBanue mUpeKTUBH #include
*  Ormpenenennie KOHCTAHT

e [locTpoenue 3arojIOBOYHBIX (hailIOB M IIPOTPaMM

B nporpammax Ha si3bike C MOKHO 4acTO BU/IETDH JIBa THUIIA HHCTPYKIUI,
KOTOpbIE BOBCE He SIBJISTIOTCsT KoManaamu. OHE HAa3bIBAIOTCS OUPeKMuUsamu
npenpoyeccopa. JInpeKTUBBI ITperpolieccopa Beera HauMHaeTcs ¢ CUMBOJIA
«peteTkas (#) U He UBMEHSIOT XOJ BBITIOJHEHUS MTPOrPaMMBI (TT0CJIe TOTO
Kak oHa Oblyia 3alyIenHa), BMECTO 3TOTO OHU PabOTAIOT BO BPEMsI KOMITHJIsI-
I[UN TIPOTPaAMMBIL.

Huske npuBeieHbl e HarnboJIee 4acTo UCTIOJIb3yeMble TUPEKTUBBI TIpe-
rpolieccopa:
e #include
e #define

Bo Bcex npuMepax mporpaMM, yske pacCMOTPEHHBIX HAMU K HACTOSIIIEMY
MOMEHTY, cofiepXKajach TUpeKTuBa #include. B aToil T71aBe MBI HAKOHETI
packpoeM BaM TaiiHy CeKpeTHO AUPEKTUBLI IIPENpoIleccopa.

BknioyeHue ¢painnos B nporpamMmmy

Y nupekTuBH! #include ecTh ABa MPAKTUUECKHT UIEHTUUHBIX (hopMaTa:
#include <mmsa Qarura>
n

#include "mms parra"
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maea 7

Ha puc. 7.1 nokazana pa6ora aupekTussl #1include. Ilo cyru ara au-
PEKTHBA SIBJISIETCSI KOMAHION causinust patinos. Ilepen tem kak Oyet 3aBep-
IIeHa KOMITWJISIIIUS Ballleil TporpaMMbl, BhIpaxkeHue #include 3aMeHUTCS
COJIePKUMBIM (afiiia, yKasaHHbIM 1ocsie #include. Ecam Bama onepanu-
OHHasl CHCTeMa MO3BOJISIET, TO UMsT (haiiia B AMPEKTHBE MOKET ObITh yKa3aHO
KaK 3arjJiaBHbIMH, TaK 1 CTPOYHbIMU OykBamu. Hampumep, UCob30BaHHast
aBropamu Bepcust mporpammbl Code::Blocks minst OC Windows XP He BumuT
pasInYmsa MeXXTy nMeHaMu (haiiyioB, YKa3bIBAEMBIMH CTPOYHBIMU H TTPOTIHIC-
HBbIME OyKBamH, oHaKo /71 cucteM UNIX aT0 cyiectBeHHo. Ecii nexognoe
nms daitna BeirsauT kak myFile.txt, To 11g ero BKIOUEHUS B TIPOTPaMMy
BbI MOKETE YKa3aTh JIIOOYIO U3 HUKECIIEAYIOMMX AUPEKTHB:

#include "MYFILE.TXT"
#include "myfile.txt"
#include "myFile.txt"

Opnako mpu pabore B omnepanuonHoii cucreme Ha maargopme UNIX
BO3MOJKHO YKa3aHMe TOJIHKO OJIHOTO BAPUAHTA JUPEKTUBDL:

#include "myFile.txt"

Bort uTo BBI Hammcasm:

Maiiy NCXOLHOIO KOJA:

/* YacTb nporpammbl Ha C */

age=31; Tak BuaUT Bally IporpaMmy
printf("MHe %d net”, age); KOMIUJIATOD:

#include "addr.h"; :

printf("370 Moit anpec”); /* Hactb nporpammb Ha C */

printf("Mue %d net", age);
printf("\n6104 E.Oak\n");

/* OcTanbHoit koa, nporpaMMbl fanee */ age=31;

®Daiin ¢ umenem addr.h: printf("St. Paul, MN\n");
— o printf(" 54245\n");
pr!ntf("\n6104 E.Oak\T ); printf("370 Moii anpec”);
printf("St. Paul, MN\n"); /* OCTa/IbHOM KO, MPOrpaMMbl fasiee */
printi("  54245\n"); :
10 ITOCJIE

Puc. 7.1. JupekTtnea #include BCTABASET COAEPXKXMMOE OQHOro darna
C Aamcka B gpyron dann

HpI/I YCTaHOBKE KOMITWJIATOPA IIPOrpaMMa-yCTaHOBIIUK YCTaHABJIMBaA€T
OTAE/IbHOE XpaHUJINIIE Ha KECTKOM /JUCKe (B nanxke njin aupeicmopuu) LA
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pasnnyHbIX aiiyioB #include, BXOJAANUX B KOMILIEKT ITOCTaBKU BaIleTo
KOMTUJIATOPA. ECM BBI XOTUTE BOCTOJIH30BATHCSI OMHUM W3 CTAHIAPTHBIX
aitnoB #include, ucnoib3yiite popmaT IUPEKTUBBI #include ¢ yrjo-
BBIME CKOOKaMM < 1 >.

/ NMPUMEYAHMUE

Bo3moxHO, paHee npu paboTe B TEKCTOBOM MPOLECCOPE Bbl YXE UC-
NnoJsib30Bann Pa3HOBUAHOCTb KOMaHA Hanoaobue #include As BCTaB-
Kn danna c gncka B TEKCT pefakTmpyemMoro darnna.

// BHUMAHMUE

OTKypa MHe 3HaTb, KOraa Mcnofib30BaTb CTAHAAPTHbIN dann #include?
Xopowwuin Bonpoc! BceM BCTPOEHHbIM PYHKUMAM, HanpumMep printf (),
COOTBETCTBYET oOnpenefsieHHbln CTaHOaapTHbin ¢anmn #include. lpun
onMcaHMn BCTPOEHHbIX OYHKLUNI B 3TOW KHUIe Mbl Takxke Oyaem yka-
3blBaTb, KaKOW MMeHHO daiin Heob6xoaMMO NOAKIOUYNTL (MO-aHMNACKN
«include». — lNpumed. nep.).

B cBoux mporpamMmax BHI yiKe HCTIOJb30BAJIN IBE BCTPOEHHBIE (DYHKITIH:
printf () u strcpy (). (DyHKIUSA main () He SBJSETCS BCTPOEHHOM,
Be/Ib UMEHHO 6bl JIOJKHBI €€ MPeIOCTaBUTh KOMIUISTopy ). HamoMuum, 4to
craHgapTHbIi (aiin #include masa GyHkmuu printf () — aro stdio.h
(urto pacumdposbiBaetcst Kak standard 1/0, Win 0-pyCCKU «CTaHAAPTHBIN
BBOJI-BBIBOJI» ), a It PyHKIMK strcpy () — string.h.

HpaKTI/I‘-IeCKI/I BO BCEX ITOJIHBIX JIMCTHUHIaX IIPOIrpaMMHOI'O KOJa B ATOM
KHHUT€ CO/IEPKUTCA O/[HA 1 Ta K€ JUPEKTHUBA IIPEIpoIieccopa:

#include <stdio.h>

Tax TPOUCXOAUT IO TOU IPUUYKHE, YTO TTOUTH BO BCEX ITPOTPAMMax B 2TOU
KHUTe UCIOJb3yeTcsT yHKIud printf (). B rmaBe 6 MbI y:Ke TOBOPUIIH,
4TO, KOTIa OBI BBl HUA UCIIOIb30BATIN dyHKIHIIO strcpy (), BaM HE0OX0IUMO
HozKIo4YaTh (aiin string.h.

p COBET

Mopgxnioyaembln BamMu  dann Ha3blBAETCH 3aro/I0OBOYHbLIM  ari/iom.
MIMEHHO NO3TOMY MMEHa MNOoYTM BCeX Nogkatyaembix GpanioB UMeKT
pacwupeHne .h (0T aHMKMNCKOro CnoBa «3arosioBok» — «header»., —
lMpumey. nep.)
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[Tpu Harcanuu cOOCTBEHHBIX 3ar0JI0BOYHBIX (DAMlJIOB HCIIOIB3YHTE BTO-
pyio (opMy AUPEKTHBBI MPENPOoIeccopa, ¢ nMeHeM (haita, 3aKITI0OYeHHBIM
B KaBbluku. [Ipu mcnonp3oBannu KaBbruek KoMuiastop C cHavana UIer
HY:KHBIH (haiisl B TOM TaIlKe, B KOTOPOI coXpareHa Balla mporpaMMa, U, eCJin
TaM He HaXOJUT, IPOJOJIKAET TIOMCK B INPEKTOPUH #1include, BHIOPaHHOMN
o ymosyanuio. biarozapst Takomy nopsiiky nowvcka aiisioB Bbl MOXKeTe
co3jiaBaTh COOCTBEHHbIE 3ar0JIOBOYHBIE (DAI/IbI M COXPAHATH UX C TEMU K€
MMeHAMMU, YTO U CTAaHAaPTHBIE 3aTOJIOBOUHBIE (halThl, TAaK KAK B 9TOM CIydae
Oy/IeT UCTIOIb30BaH UMEHHO Balll (haily1, a He CTaHAaPTHBIN (Hailjl KOMITHIIS-
topa C.

/ BHUMAHMUE

Mpu HanucaHM COBCTBEHHbIX 3arosioBOYHbIX (alifioB He crneayeT Co-
XPaHATb UX B AMpekTopuio gnsa dainnosB #include, Nydwe BoobLE HE
TporaTb CTaHAapTHble 3arofoBoyHble dannbl komnmngaropa C. OyeHb
penko nosiBNsieTcsl HeoOXoOAMMOCTb NepeonpeneneHns ctaHaapTHbIX
3aronoBkoB C, HO Bbl MOXeTe A06aBnATb COOCTBEHHbIE 3arofloBOYHbIE
dannol.

Ecsin BBl uCmonb3yere Kakoe-TO COOCTBEHHOE BbIPaKeHUE B OOJIBIIOM
KOJIMYECTBE ITPOTPAMM, BbI TAKKE MOKETE CO3/aTh COOCTBEHHBII 3ar0JI0BOY-
HBIH (aiir. BMecTo Toro, 4To6bI BBOANUTH M3 € KJIABUATYPhI BO BCEX CO3/1aBae-
MBIX BAMU TIPOrPaMMaX, BBl MOKETE MTPOCTO BKJIOUUTH UX B TEKCT ITPOTPAM-
MBI, TTOMECTUB COOTBETCTBYIOIINE 3aT0JOBOYHbBIE (DAliJbI B TIATIKY ¢ Balieil
MIPOTPAMMOH U BOCIIOJIb30BABIIUCH TUPEKTUBON #include 1 aBTOMATU-
YeCKOI BCTABKM 3TUX BBIPAKEHUI B HYKHBIN BaM (aii.

Ucnonb3oBaHne AMpeKTuBbl #include

3arosioBoyHbIe (Haliyibl, KOTOPBIE BBI MOJKIIOYAETE K CBOEH MpoTrpaMme
C MOMOIIBIO JIMPEKTUBHI #include, MO CBOEW MPUPOJIE SIBJSIIOTCS 00BIU-
HBIMU TEKCTOBBIMU (haillaMH, COAEP/KAIIMMHU HEKUH IPOrPAMMHBIN KO/
Ha s3bike C. UyTh 103Ke BbI OoJiee MOAPOOHO U3YUHTE COAEPKUMOE 3a-
roJIOBOYHBIX (DAMJIOB, ceifuac ke BaKHO MOHSTh, YTO 3aT0JIOBOYHBIN haiir
BBIIIOJTHSIET JIBE BEIIU: BO-TIEPBBIX, CTAHAAPTHbIE 3aT0JIOBOYHbIE (DAIJIBI T10-
MoraioT KoMnuisaTopy C MNpaBUJIbHO BBIMOJHUTL BCTPOEHHbIE (DYHKIIUH,
BO-BTOPBIX, 3aTOJIOBOYHBIE (haiisIbl 3a4aCTyIO COMEPKAT HAMMMCAHHBIN BaMU
[IPOTPAMMHBIH KOJI, KOTOPBII BBl MOJKETE UCII0JIB30BATH B HECKOJIBKUX MTPO-
rpaMmax.
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p COBET

Jlyywe nomewate anpekTmebl #include nepepn dyHKumer main () .

/ NMPUMEYAHMUE

[MokepHasa nporpaMmma B nNpunoxeHnn b BktoyaeT cpasy HECKONbKO 3a-
roJsIOBOYHbIX HainoB, Tak Kak B 3TOM NporpamMme NCnosnb3yeTcs 60bLuoe
KOJINYECTBO BCTPOEHHbIX GYyHKUM. OBpaTnte BHUMAHME Ha TO, B KAKOM
yyacTke Koaa HaxoaaTcs AMPEKTUBLI #include: BCe OHM yNoTpeObneHsl
nepen dyHKUMEr main () .

OnpepeneHne KOHCTaAHT

s onpenesieHus: KOHCMAKHmM UCIIOJIb3yeTCsl JUPEKTUBA IIPENpOoIecco-
pa #define. B a3pike C KoHCTaHTa aHATOTHYHA JuTepantaM. B riase 2 BbI
Y3HaJIH, YTO JIUTePaJl — 3TO JaHHbIE, He U3MEHSIONHecs 110 X0y BbIIOJIHe-
HUS TIPOTPAMMBI, HAIPUMeP YUCJI0 4 WU CTPOKa "IpoTrpamMMMpOBaHMEe
Ha C". /lupexTtusa npermporieccopa #define MO3BOJSET IPUCBOUTH JIUTE-
pasam umena. Jintepas, KOTOPOMY OBLJIO TIPUCBOEHO MMsI, B TEDMUHOJIOTUN
TTporpaMMupoBaHusa Ha sA3bike C, HA3BIBACTCS NOUMEHOBAHNHOU KOHCMAHMOUL
WA ONpeoesieHHO KOHCMAHMOL.

// BHUMAHMUE

B rnaBe 5 Bbl y3Hau kak onpenenstb nepeMeHHble, ykasas UX TUM 1 npu-
CBOWB MM UMS1 1 Ha4aNbHOE 3Ha4YeHne. KOHCTaHTbl, onpeaensiemMble ¢ no-
MOLLbIO AMPEKTUBDI #de fine, HE SIBASIOTCS MePEeMEHHbIMU, XOTS MHOraa
B MPOLLECCE UCMOJIb30BAHNSI OHM OYEHb MOXOXM Ha MEPEMEHHbIE.

Huxe npusenen popmat 1upekTuBs #define:

#define KOHCTAHTA onpenejseHmeKOHCTaHTE

Kak 1 B 6OJIBIIMHCTBE CJyYaeB, MCIOIb30BaHUE TTOMMEHOBAHHBIX KOH-
cTaHT B s13biKe C ropas/io mpoiie, 4eM MOXKeT TT0Ka3aThCsl Ha TTePBBIN B3TJIS/IL.
Huxe mnpuBeneHbl HECKOJIBKO TPUMEPOB MCIIOJIb30BAHUST JUPEKTUBDI
#define:

#define AGELIMIT 21
fdefine MYNAME "Paula Holt"
#define PI 3.14159
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B 1nenom mupektuBa #define coobiaer koMmmusistopy C mpuMepHO
cremytoriee: «Kaxxmapiit pas, xora B mporpaMMe nosiBisieTcss KOHCTAHTA
3aMEHUTDH ee onperneseHneMKoHCTaHTEY. TaK, TIepBas U3 MPUBEIECHHbIX
Boitire qupektuB #define coobimaer KOMIUISATOPY 3aMEHUTH BCE BXOKIEHST
cioBa AGELIMIT B mporpaMme Ha 4rcjio 2 1. TakuM o6pasoM, ecyiv 9TO Bbi-
pakeHue MOABUTCA B IIPOTPAMMHOM KOJI€ TIOCIe TUPEKTUBLI #define, Ha-
puMep:

if (employeeAge < AGELIMIT)
KOMITIJIATOP O6yaeT BecTr cebst Tak, 6yATo OBl BBl BBEJIN
if (employeeAge < 21)

XOTA BbI 9TOI'O HE JAeJ1aIN.

p COBET

Ona 3apaHnsa vMeH onpeneneHHbIX KOHCTaHT UCMOb3ynTe 3arnaBHble
OykBbl. Moxanyii, 3TO €AMHCTBEHHOE UCKIIOYEHME B fA3blke C, korga
XenaTenbHO UCMOJIb30BaTb 3arnaBHble OYkBbl. Tak Kak KOHCTaHTbl He
ABNAIOTCA NMEPEMEHHbIMU, UCMONb30BaHNE 3arfaBHbIX OYKB NO3BONSET
BaM ObICTPO NpobexaTbCcs rnasamm no nNPorpaMMHOMY KOAy U BbICTPO
OnpeaenuTb, rae NepeMeHHas, a rae KOHCTaHTa.

[Ipeanosoxus, 4TO paHee Bbl YK€ OIpPee NI KOHCTAHTY PI, UCIIOJIb-
30BaHUE 3arJaBHBIX OYKB B €€ MMEHU IO3BOJHUT BaM M30eKaTh MOX00HOI
oImMOKH B cepeinHe IPOrPaMMHOTO KOJIA:

PI = 544.34; /* 3Banpemeno */

Eciu mMmena Bcex OmnpeieIeHHbIX BaMU KOHCTAHT OYAYT COJEp/KaTh
TOJIBKO 3arjiaBHble OYKBbI, BbI TOUHO Oy/ieTe 3HATD, YTO UX 3HAYCHUST MEHSITh
HEJTb34, TaK KaK Mepe]] BAMU UMEHHO KOHCMAHMbL.

Vcnioib3oBaHue TIOMMEHOBAHHBIX KOHCTAHT OYeHb YI00HO /IS TIOMMe-
HOBaHWS 3HAYEHUIT, KOTOPble MOTYT M3MEHITHCSI MEXAY TECTOBBIMU 3aITy-
ckamu TiporpamMMbl. Harrpumep, eciv GbI BbI He HCITOJIb30BAJIN TIOMMEHOBAH-
HYT0 KOHCTaHTYy AGELIMIT (Bo3pacTHOU nipenen. — [Ipumeu. nep.), a BMecTo
Hee UCIIOJIb30BaId Obl YMCIO 21 B pasHbIX ydacTKaxX KOjia, TO B cJydae u3-
MEHEHUST BO3PACTHOTO OTPAaHUYEHUS TIOUCK U UBMEHEHUE KasK/[OTO BXOXKJIe-
HUS yrcsaa 21 6110 OBl JOBOJBHO TPyMO0eMKUM. Eciii ske BbI OIpeesiim
KOHCTaHTY B CaMOM HayaJie KoJa ¥ BO3PACTHOM Ipees CTago HeoOX0ANMO
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M3MEHUTbH, TO BaM HYKHO Oy/IET JIUIIb U3MEHUTD BbipaskeHue #define, Ha-
PUMED, CJAELYIONUM 00Pa3oM:

#define AGELIMIT 18

[lupexTuBa #define He aBisgeTcs Komanaoii s3eika C. Kak u B cyyae
¢ IUPEKTUBON #1include, KOMIUIATODP BBIMOTHSET BhIpaskeHUs #define
JI0 TOTO, KaK KOMIIMJISIUS TIPOrpaMMbl OyzieT 3aBepiiena. Takum oOpasoMm,
ecJIi BbI OTIpejieJinan KoHcTauTy PI paHoi 3.14159 u ucnosib3oBasin ee
B HECKOJIBKMX yYacTKax KoJa, KOrja BaM ObLJI0 HeOOXO0IUMO 3HaYE€HUE MaTe-
MaTHYECKON KOHCTAHTHI I (@), KOMIIUIATOP OYAET CYMTATh, YTO BBl BBEJIM
B 9THX yYacTKaxX Koja UMeHHO uncyio 3.14159, Toria Kak BBl BBEJIHU JIUIID [BE
OyKBbI: PT. VIMst KOHCTAHTBI PT TOpasio Mpolie 3allOMHUTD (Y4TO TO3BOJISIET
YMEHBIUTD KOJUYECTBO OTIEYATOK B KOJIE), KDOME TOTO, TAKOE UM JIeJIaeT
GoJiee SICHBIM TIpeJHa3HaYeHne KOHCTAHTBI.

B caygae, ecou BBI ompemenuand KOHCTAHTY C TTOMOIIBIO AMPEKTUBBI
#define nepen GyHkImed main (), To 06 9TON KOHCTaHTE OYAET 3HATD BCS
nporpamMMma. Takum 06pasoM, eciid Bbl ONPEAEIUIN KOHCTAHTy PI paBHOI
3.14159 no (byHKuI/H/I main (), TO Bbl MOXETE MCIIOJIb30BATh KOHCTAHTY
PT Ha IPOTSLKEHUU BCero Teia (GyHKIMKU main () 1 1060 Apyroi cosma-
BaeMoii BaMu (DYHKITUH, ceayloliel 3a pyHkiueir main (). [Ipu aToMm KoM-
MUJIATOP OYIET 3HATD, YTO CJIOBO PT HYKHO 3aMEHSTh HA YHUCJO0 3.14159
KaKABIN pa3 mepes KOMIUISAINe TPOTPaMMBI.

NMocTpoeHune 3arosIoBO4YHbIX pansioB
n nporpamMmm

Camblii Jtydrimii cocob y6eanThest B TOM, YTO BbI TIOHSIJIH, YTO TaKOe 3a-
TOJIOBOYHBIE (DAHJIbI M TOMMEHOBAHHbBIE KOHCTAHTHI, — ATO HATUCATh MPO-
rpaMMy, B KOTOPOH MCTOJIb3yeTcs U To, U npyroe. [ToaTomy samycrtute pe-
JAKTOP — W MPUCTYITUM]!

Cnauasa co3zaiiTe 1mepBblii 3aT0JIOBOYHBIH (haiir:

//TMporpamMa-npumep N1 13 TjaBel 7 PyKOBOICTBA
//no C OJjsd HOBMUKOB, 3—-€ M3IaHue
//®ann Chapter7exl.h

//Ecny y BaC €CTb HECKOJIbKO 3HAUEeHUM, KOTOPHE He OynayT
M3MEeHAThHCS

// (mnv OynyT MEHSATbCHS PEenKo),
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//BEL MOXEeTe yCTaHOBMUTL MX C IIOMOILIO oupexkTuee #DEFINE,
//YTO MO3BOJUT MBMEHATHL MX [10 Mepe HeOOXOOUMOCTH
//Eciu BB IUJIAHMPYETE MCIOJIb30BATHL ST 3HAUEHUS

//B HECKOJbKMX NpOTpaMMmax, TO BHE MOXeTe

//TIOMECTUTEL MX B 3aTOJIOBOUHEIM ball

#define KIDS 3

#define FAMILY "UBaHOBH"

#define MORTGAGE RATE 5.15

[Tpu penaxTUpOBAaHUM U COXPAHEHUH 3ar0JIOBOYHOTO (haiia yKaskute
pacuipenue .h, I{TO6BI OaTb ITIOHATH KOMIINJIATOPY, YTO BbI CO3/1aJ 11 UMEHHO
3ar0JIOBOYHBIN (haiis, a He (aliyl ICXOMHOTO Ko/a MpoTrpaMMbl. BombimmH-
CTBO PEIAKTOPOB aBTOMATHYECKH 00ABJISIOT PaclIMpeHre .C K CO3/iaBae-
MBIM BaMH# (haiijiaM, eCJIi BbI CAMOCTOSITETBHO He YKA3aJi HHOE.

BbI TOIbKO UTO CO3/1a7T1 OUEeHb ITPOCTOI 3aTr0JIOBOYHBIN (DAl ¢ HECKOJTh-
KUMU KOHCTAHTAMMW, YCTAaHABIMBAEMBIMU IUPEKTUBON #define. ITH KOH-
CTaHTBI — OTJWYHBINA MPUMeEpP 3HAYEHUH, KOTOpbIe BPS JTU U3MEHSITCS, HO
ecJIv BCe JKe TlepeMeHa CIYYuTCst, TO OyeT ropas/io Ipolie BHECTH U3MeHe-
HUS B OJJHOM yYacTKe Koja 6e3 HeoOXOAUMOCTH PelaKTUPOBATh COTHI, €CJIN
He ThICSYH, CTPOK. EcJu BbI co3/1aeTe IMporpaMMBbl J1JIs TJIAHUPOBAHUS CEMbH,
OrojKeTa ¥ MPasAHUYHOIO MIOTIMHIA ¥ BAPYT PEIININA 3aBecTu (MU 3aBeJIn
CJIy4aitHO) 4eTBEPTOro pebeHKa, TO Bbl MOKETE BHECTH M3MEHEHKE B 9TOT
3ar0JIOBOYHBIN (haiisl, 3aTeM, KOT/Ia BbI IEPEKOMITUIIMPYETE MTPOrPAMMBI, UC-
MOJTh3YIONINE €T0, M3MeHEHHOe 3HadeHne 4 (WIu 5, ecIM BaM MOBE3JI0 PO-
JIUTh GJU3HEIOB) MPOUIET 10 BeeMy Koay mporpamm. Damusmst BpsiL Jiu
U3MEHUTCS, HO TIPY PepMHAHCUPOBAHUK UITOTEKH MOKET M3MEHUTBCSI TIPO-
[EeHTHAs CTaBKa I10 Hel, YTO MOBJIUsET Ha CeMeNHbIN OI0/IKeT 1 IJIaHupoBa-
HHe HaJOTOBBIX BBITLJIAT.

Yrobbl 3a1€HiCTBOBATH 3ar0JOBOYHBII (aiis, ero HeoOXOAMMO CHavYaIa
HOJKJIIOUNTH K mporpamme. Huske mpuBeseH mpocToil obpasell Koja, uc-
MOJTB3YIONIUI TONBKO YTO CO3JTaHHBIN HAMI 3aTOJTOBOYHBIN (aiin .h:

//Nporpamma-npumMep N1 m3 TiaBel 7 PykKoBOICTBA
//no C nJjsa HOBMYKOB, 3—-€ M3IaHue
//®ann Chapter7exl.c

/* BTo mpocTad nporpaMMma-npuMep, [IepPeducsgonas Tpex
meTey, MX NOTPeOHOCTM B WKOJIbHBIX NPMHAOJIEXHOCTIX,
a Takxe CTOMMOCTBL MX NpuodpeTeHus */
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#include <stdio.h>
#include <string.h>
#include "Chapter7exl.h"

main ()
{
int age;
char childname[14] = "Tumodpen";

printf ("\n%s wmmeer %d meren", FAMILY, KIDS);

age = 11;

printf ("Crapumii ceH, %$s, %d Jser.\n", childname,
age);

strcpy(childname, "Huxomau");

age = 6;

printf ("Cpenmumin cuH, %s, %d.\n", childname, age);

age = 3;

strcpy(childname, "Bopwuc");
printf ("Mmagumit ceiH, %S, %d.\n", childname, age);
return 0;

}

IToBTOpPHMCS, 9TOT KOJI HE BBITIOJIHAET IPAKTUYECKHU HUYEro: IIporpaMma
JIWIIb YCTAHABJIUBAET, YTO B CEMbE €CTh TPU PebEeHKa, a 3aTeM BBIBOJAUT Ha
9KpaH UM KayKI0TO 13 HuX. MbI 0OeliaeM Bam, 4To [0 MepPe U3yUeHUsT HOBBIX
KOMaH/l, BBIpaKeHUH, (DYHKIIMI 1 OI1epaTopoB B CJEAYIONIUX TJIaBaxX BallM
MIPOTPAMMBbI CTAHYT TOPa3no OoJiee yBecHCThIMI. BO3MOKHO, BB 3aMETHIIH,
YTO OZHa U3 KOHCTAHT, OIPEEJECHHBIX C IIOMOLIBIO AUPEKTUBLL #define,
a UMeHHO MORTGAGE RATE, He HCIIOJb3yeTcsl B IIporpaMMme. 3allOMHUTE,
4TO BaM BOBCE HEOOS3aTeIbHO BKIIOYATH BCE NMEIOIINECS B 3ar0JI0BOYHOM
(baitre KOHCTAHTHI B Bally IPOrpamMMy.

B mporpamme-tipuMepe UCTIOJIB3yeTCsT OlHA TTepeMeHHas, childname,
JULA COXpaHeHns UMEHN U OiHa, age, — /IS COXPaHEeHUs BO3pacTa TPeX Jie-
Tel, IPU 3TOM B KaK/IOM CJIydae 3HaUYeHUsI IePEMEHHBIX [1epe3alliChblBAlOTCS.
OnHako 9ToO He caMoe Jydliiee pellieHne, Tak Kak, eCJIU Bbl CO3/1aeTe TPorpaM-
My, B KOTOPO#1 HCITOJIb3YIOTCST IMEHA BAIITNX JIETEl, CKOpee BCETO, BbI Oyere
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HCIIOJIb30BaTh 9TU UMeHa He ofnH pa3. Ho Takast mporpaMma ciry;KuT XOpo-
IITUM HATIOMWHAHUEM, YTO BBl MOJKETE Tepe3annchiBaTh U U3MEHSATh 3HAUE-
HUS TIePEMEHHBIX, HO He KOHCTAHT, CO3/[aBaEMbIX C ITOMOIIbIO JIUPEKTUBBI
#define.

AOGCONIOTHbLIA MUHNUMYM

[upexTussl npernpoiieccopa C reHepupyIOT MPOTPAMMHBIN KOJT HA SI3bIKE

C, KOTOPBII BBl HA caMOM Jiesie He co3zaBaiu. Huke mpuBe/ieHbI OCHOBHbBIE
KOHIIEIIIIUY 3TOU IJIaBbl.

[Ipu wmcnosp30BaHWM BCTPOEHHBIX (YHKIIMH BCETAA TOAKIIOYANTe
K TIPOTPaMMe COOTBETCTBYIOITIE 3aT0JIOBOTHBIE (hAMLIBI C TIOMOIIBIO 1~
pPeKTUBHI #include. 3akayaiiTe UM BKIIOUaeMOro ¢aiina B yrioBbie
CKOOKM (< ¥ >) IIPU HOAKJIIOYEHIN CTaHIaPTHOTO 3ar0JI0BOYHOTO (haiia,
BXOJISINIETO B KOMILJIEKT MOCTABKU KoMImsiTopa. Kpome Ttoro, ybemm-
TECh, YTO AUPEKTUBHI #include [ MOAKIIOUEHNS TakuX (ailioB Ha-
XoasATcs nepes pyHKImen main () .

[Tpu moakIOYeHNN COOCTBEHHBIX 3ar0JIOBOYHBIX (HailJIoB, KOTOPbIE BbI
COXpaHUJIU B TOH ke IallKe, 4TO U IIPOIPaMMHBIN KOJI, 3aKJI04aliTe uMe-
Ha Takux (paitiios B kaBbuku ("). CoOCTBEHHBIE 3ar0J0BOYHBIE (halisIbl
BbI MOJKETE BKJIIOUYATh B JIDOOE MECTO MIPOrPAMMHOTO KO/Ia TaKKe C I10-
MOIIBIO TUPEKTUBHI #include.

MCHO]IBSyﬁTe TOJIBKO 3arjiaBHbIE 6yKBI)I [JIA 3alaHWA UMEH OIIpeae/ICH-
HBIX KOHCTAHT, 3TO ITO3BOJIUT BaM OTJUYUTDH UX OT IEPEMEHHDBIX.



MaBsa 8

B3AMUMOAEWUCTBMUE
C NOJIb3OBATEJIEM

B sToii r1aBe
*  O630p pyukumn scanf ()
e 3ampoc BBoJIa TaHHBIX (PyHKINHU scanf ()

*  Pemenne npobiiem, CBA3aHHBIX ¢ DyHKIMEN scanf ()

(DyHKLII/IH printf () BBIBOAMT JaHHBIE HA 9KPaH, B TO BpEM:A KaK (pyHK—
U scanf () MPUHMMAET JaHHbIe, BBOAMMBIE ¢ KIaBUATyphl. IIpu Heo6XO0-
JUMOCTH Yy BaC JOJIKHA OBITH BO3MOKHOCTD Opranmn30BaTh IOIyYEeHNIE JAHHbBIX
MIPOTPaMMOI OT TIOJTb30BaTENS, Belb Bbl HE MOKETe TTOCTOSHHO Ha3HauyaTh
3HAYEHUS TIEPEMEHHBIX € IMOMOIIbIO olnepaiuii npucBanBanud. Hanpumep,
ecan OBl BaM MOPYYUIN HAIIKCATh IIPOrPaMMy [JII KMHOTEATPOB, KOTOPYIO
UCIIOJIb30BaJI OBI 110 BCEH CTpaHe, Bbl He CMOLJIN ObI YCTAaHOBUTH CTOMMOCTD
6uIeTa ¢ TIOMOIIBIO OTIepallii TIPUCBANBAHNS, TaK KaK CTOMMOCTD OMIeTOB
B Pa3HbIX KMHOTEATPAX MOKET pas3amdarbcs. Bmecto sToro Bam monazobu-
JIOCh OBl 3allpalivBaTh y [0Jb30BATEISA IIPOrPaMMbI (B HAILIEM CJIy4ae KUHO-
TeaTpoB) CTOMMOCTD OMJIETa TIepell PACYEeTOM OKOHYATEILHOTO Tapuda.

Ha nepswiit B35 PyHKINSA scanf () MOXKET TOKA3aThCs CIOXKHOM, HO
OHa OYEHDb BAKHA [IJII YBEJTUYEHUS MOITHOCTH BAIlTUX ITPOTPAMMHBIX TTPO-
JIYKTOB 4epe3 100aBeHne MHTEPAKTUBHOCTH (OOIIEHMSI C MTOJIb30BATEIEM ).
Jlns HaumHatotero mporpammucTa GyHKINAS scanf () He 04eHb BaskHA, HO,
HECMOTPS Ha CTPaHHBIN (hopMaT (CMHTAKCHUC), 9TO HA JAHHOM JTalle Ballle-
ro o0yueHus: camasi pocTast (GYHKIMSL [T TIOJTyYEHUsT T0JIb30BATETbCKO-
rO BBOJZIA, TAK KaK OHA MMeeT OYeHb TeCHble CBI3U ¢ PyHKIHel printf ().
[Tpaktuka pabotel ¢ GyHKIMeH scanf () caenaer Balmm MPOrPaMMBbl I0-
HACTOSIIEMY COBepIIeHHbIMU!

0630p PyHKUMMN scanf ()

Dyukius scanf () — 2710 BcrpoeHHast GyHKIMs si3bika C, BXosIast
B KOMILJIEKT TOCTaBKHU BcexX KoMmuasATopos C. /g aToit hyHKIIUYU UCTIOIb-
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3yeTcs TOT JKe 3aT0JIOBOYHBIN (hail, UTo U A7 GYHKIUU print £ (), a UMeH-
HO stdio.h, MO3TOMY BaM He MPUIETCS BOJHOBATHCS O BKIIOUEHUH TOTIOJ-
HUTEJBHOTO 3aroJIOBOYHOTO (paityia crenuanbHo 1 GyHKIUU scanf ().
Dyukius scanf () NpucBavBaeT MepeMeHHBIM AaHHbIE, BBEIEHHDIE T0JIb-
30BaTeJIEM.

Dynknust scanf () A0CTATOYHO TIPOCTA, €CJU BbI yKe 3HaeTe (DYHKIINIO
printf (). Baemmnwmii Bug pynkiuu scanf () o4eHb TTOXOXK HA TO, KaK BbI-
rsuT GYHKIUA print £ (), Tak Kak B 06enX (QyHKIUAX UCIIOJIb3YIOTCS KOIbI
peoOpa3oBaHs, TaKKe Kak %s 1 $d. MOKHO cKasaTh, uTo hyHKIWMs scanf ()
SIBJISIETCS 3€PKAJIbHBIM OTPaKEHUEM (byHKLU/H/I printf (). OyeHb 4acTo BbI
OyjieTe mucaTh IPOrPaMMBbl, 3allpalliBaoIlie JaHHble I BhIBOAA Ha 9KpaH
€ TTOMOIIBIO (DYHKIMHN printf () ¥ mosyyaroniie 3TH JaHHbIe ¢ UCIOJIb30Ba-
HueMm dyukimn scanf () . Huxe npusesen popmat pynkium scant () :

scanf (koHTpoOsNBLHaICTPOKa [, HaHHHE]) ;

Korza xon BeITOTHEHUS IPOTPaMMBI locTUTaeT GyHKInu scanf (), BbI-
[IOJIHEHWE [TPOrPpaMMbl [IPUOCTAHABINBAETC, U KOMIIBIOTEP OKU/AET, IIOKA
H0JIb30BaTe b BBEET HeOOX0AUMbIE JaHHbIe. IlepeMentblie, epedncieHHble
B ¢yukimu scanf () (cpasy nocie kOHTPOJIEHONCTPOKI) TTOTyYaT JI10-
Oble BBeIEHHbIE M0JIb30BaTeIeM JanHble. Boinoanenue GyHkiuu scanf ()
3aBepliaeTcs, Korja 1oJib3oBaresb HakuMmaeT Kiaasuiiy Enter.

Hecmotps na 1o, uto B pyHKIHN scant () UCIOTIB3YIOTCS Te JKe CHUMBO-
JIbL IPe00OPa30BaHUs, YTO U B ¢yaKUN printf (), HUKOTIA He UCTIOJIb3Yi-
Te YIPaBJLdIONMe 1I0CAe10BaTeIbHOCTH, TaKhe Kak \n, \a Uian \t, Tak Kak
VIIPABJILIONINE TIOCIEI0BATEIbHOCTU TOJBKO 3Ty ThIBAIOT KOMITUJILATOP. BbI-
norHeHue GyHKIUN scanf () 3aBepiiaeTcs mpu HakaTuu kiaasuniu Enter,
II09TOMY JIOIIOJIHUTEIbHO YKa3blBaTb YIIPABJIAIONLYIO ITOCIEL0BATEIbHOCTD
\n He HYXHO.

3anpoc BBoga AaHHbIX GYHKUUUN scanf ()

[Toutn xaxmeiil pa3 mepesa ucmogb3oBaHueM (QYHKINHU scanf () BaM
norpebyeTcst uCrob30Bath GyHKIMIO printf (). Ecau atoro He cienars,
TO ITpOTpPaMMa TIPEePBETCS B OXKUAHUN BBOJIA TAHHBIX OT TTOJIB30BATEN, TPU
9TOM TI0JIb30BaTEb He Oy/eT 3HATh, YTO JeJaTh jAaibiine. Harnpumep, ecan
BaM TpeOyeTCsl MOJYIHUTD OT TOJIb30BaTe s HEKOe KOJIMYECTBO, TO TIEPe]l UC-
nosb3oBanreM GyHKimu scanf() BbI ZOJKHBI OygeTe yIoTpeOUuTh (hyHKITHIO
printf() IpuMepHO cireyOIIEro CoMepKaHus:
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printf ("Kakoe kosmuecTBO HeoOxommmo? "); /* Bampoc */
/* dyHkuma scanf () manee */

(DyHKHHH printf (), ynoqm6ﬂeHHaﬂ HETIOCPEJACTBEHHO  IIepe/t
scanf (), OTIpaBJsSeT Ha 9KPaH MOJb30BaTessI HeKuil 3anpoc. Eciu Bbl He
3alpoCUTe y TMOJb30BaTeNsl HY;KHOE 3HAYeHWEe WU T'PYIIY 3HAUYeHUH, TO
II0JIb30BaTEJIb He 6y1;[eT 3HaTh, YTO UMEHHO OH JIOJDKEH BBECTU B IIPOTPAMMY.
B o61ieM, MOJKHO cKa3ath, 4TO QYHKIMA printf () 3ampaniuBaeT JaHHbIe
OT II0JIb30BaTeNd, @ scanf () — IPpUHUMAET JaHHbIE, BBECHHBIE I10JIb30Ba-
TeJIEM B OTBET Ha 3aIpoc.

JlaBaiite HanmuUIIEM IPOCTYIO POTPAMMY € HECKOJIBKUMU MPOCTHIME BbI-
paskeHusiME scanf (), Be/lb, B KOHIIE KOHIIOB, TIPAKTHKA — JydlInii cnocob
qeMy-100 00YUUTHCST

// Tporpamma-npumep W1 m3 ryaew 8 «PykoBomcTra no C
// IOJa HOBUUYUKOB», 3-& U3OaHUue
// ®amn Chapter8exl.c

/* DTa nporpaMMa-InprMep 3BalpamlrBaeT Yy I[I0JIb30BaTelien
HEKOTOPEIE OCHOBHHE IaHHHE, I[I0CJIe Yero BHBOIMT MX Ha
3KpaH, UYToOH NOKAa3aThb, 4YTO OBUIO BBEIEHO */

#include <stdio.h>
main ()
{
// YCTaHOBKA I[IE€PEMEHHBEIX, SB3HAUEHMS KOTOPHM OyIyT
//npucBoens dyHrumen scanf ()
char firstInitial;
char lastInitial;
int age;
int favorite number;
printf ("C kakoil OyKBb HaumHaeTcs Bama davmmsa?\n") ;
scanf (" %c", &firstInitial);
printf ("C kakoil OykBbEl HaumHaeTcs Bame mMa?\n");
scanf (" %c", &lastInitial);
printf ("Ckombko Bam sieT?\n") ;
scanf (" %d", &age);

printf ("Kakoe Bame mobumoe umcio? (Toybko unejoe) \n");
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scanf (" %d", &favorite number);

printf ("\n\nBamu wuHMUMaNH: %C.%C., u Bam %d jer",
firstInitial, lastInitial, age);

printf ("\nBame mobmmoe umcisio %d. \n\n", favorite
number) ;

return O;

}

Boixonut, Beipaskenus ¢ ¢pyHKIMell scanf () He Tak yXK U IJIOXH, a7
Y Ka)kIoTO M3 TaKUX BBIPAKEHWH €CTh BhIpaKeHHe-TIapTHep ¢ (PyHKIHEH
printf (), roBopsiiee MOJb30BATEII0, KAKyI0 MMEHHO HH(POPMAIITIO He0OXO0-
MO BBeCTH. JIJIst TOTO 4TOOBI MMOHSATH, HACKOJIBKO 3aITyTAHHBIMU MOTYT OBITH
BbIpakeHUs scant () 0e3 IIPEAIIECTBYIOIIETO BhIpaskeHud print £ (), 3aK0M-
MEHTHPYHTE OZHO M3 BBIpasKeHUH printf (), caexyronmx nepen GyHKIIeN
scanf (), mepekoMIUIAUPYyHTe U 3anmyctute mporpamMmy. [Iporpamma ctasna He-
HOHATHOM, 3aIIpOChI COMBAIOT € TOJIKA, a Be/(b 9TO Bbl ee Harmcasm! Ipencrasnb-
Te, KaK 4yBCTBOBaJI ObI Ha BallleM MECTE IT0JIb30BATE/b TAKON MPOrPAMMBIL.

HepBI)Ie JIBa BbIPpaKE€HU A scanf ( ) IIPpUHUMAIOT CUMBOJIbHbBIE 3HAYEHUA
(3TO MOKHO MOHATD GJiaroapst Kojgam rpeodpasoBanust $c). Tperbe BbIpa-
sKeHne scanf () IPUHUMAET BBOJUMOE C KJIaBUATYPhI 1EJ0YNCIEHHOE 3HA-
YeHUe 1 3allMChIBAET €TI0 B IIEPEMEHHYIO C UMEHEM age.

B nepemennbie firstInitial, lastInitial uage GyayT 3amucaHbl
mo0Oble 3HAYEHUSI, BBEJIEHHBIE TT0JIB30BATEIEM C KJIABUATYPHI TTePel HAKATH-
em kiasuiy Enter. Eciiu nosb3oBaresb BBe/leT B IepBble JiBa 3al1poca /1Ba
1 6oJiee CUMBOJIOB, TO 9TO MOJKET COUTH € TOJIKY IPOTPAMMY U CO3/IaTh MPO-
GJIEMBI JIJIST CIIELYIONIX BBOMMBIX 3HAYEHH.

Erte omue BasKHBIN HIOAHC O BRIPAKEHUIX ¢ GYHKIIUAMU scant () — 3To
npobest mepes KaxabiM CuMBOJIOM $c 1 $d. IIpobei He Bcerga obs3arelieH,
HO OH HUKOT/IA He MOBPEAUT, a MHOTJA OH Jake yiydinaer (hyHKIIMOHAIIb-
HOCTDH BBOJIa, 0COOEHHO KOT/[a HEOOXOAMMO BBOIWTD CPa3y U YKCIA U CHUM-
BoJIbL. JloOaBieHne TOIMOJIHUTENLHOTO IPOGeIa — 9TO XOPOUIas MPUBLIYKA,
K KOTOPOU CJIe[lyeT IIPUYIUThCS yIKe ceifdac, BO BpeMsl IePBOTO 3HAKOMCTBa
¢ dyHkiuei scanf ().

XBarur 06 sToM. /laBaiite mepeiieM K camoil OYEeBUAHON mpobieme
¢ dyHkmei scanf () — cumBosy amrepcanaa (&), ynorpebiasieMomy e-
peit TpeMst TiepeMeHHbIMU. Yraaiite uro? DyHKIiws scanf () Tpebyer, 4To-
ObI BBI BCeria ymoTpedJisiii aMIepcat/l mepe/i BCeME TIEPEMEHHBIMU, TakKe
HECMOTPSI Ha TO, YTO aMIIEPCAH]] He SGIAEeMC S YACThI0O UMEHU [T€PEMEHHOT.
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Cnenaiite, Kak Bac npocst — 1 byHKIust scanf () Oyzer paborarh, HO CTO-
uT 3a6bITH PO amrepcan — 1 (HyHKIUA scanf () He MPUMET MOJIb30Ba-
TeJIbCKU BBOJL U He 3allUIIeT ero B IepeMeHHbIe.

p COBET

BblpaxeHus printf () Bcerga cnenyet AenaTb HACTOJNIbKO onucaTtesb-
HbIMM, HACKONbKO 3TO BO3MOXHO. B npeapiayliem npumepe, ecnu Bbl
nonpocuTe BBECTU MPOCTO NOOMMOE YMCo, TO NOMb30BaTE/lb MOXET
BBECTW OECATUYHYIO APO0Ob BMECTO LEJNIOro YMcrna: KTo 3HaeT, MOXET,
3,14159 — ybe-To NOBMMOE YMCO.

Mpo6nemsbl ¢ pyHKUUMEn scanf ()

Kax yxxe oTmeuasoch paree B aToH TyaBe, GyHKIHUSA scanf () — He ca-
Mast pocTast B ucnosb3oBanuu. OxHa us npobiem ¢ GyHKImeir scanf ()
3aKJII0YAETCsI B TOM, YTO, XOT#, 110 UJIee, II0JIb30BaTe b JOIKEH BBECTH UMEH-
HO TO, 4TO OT Hero Tpedyer GyHKIUs scanf (), MOJb30BATEIN PEAKO TaK
nocrynator. Ecii dyHkimu scanf () TpebyeTcst Yrc/Io ¢ MIaBaoleil Tou-
KOIi, a I10JIb30BaTeIb BBOJUT CUMBOJI, BbI MaJIO YTO MOJKETE C 9TUM CJ€JIaTh.
B mpenocraBiennyto BaMu TepeMeHHYIO IS 3allICH YHCa C TIaBaloniei
TOYKOMN Oy/LyT 3alMCAHBI IIJIOXUE JaHHbIE, TOTOMY YTO CUMBOJI — 9TO HE YHC-
JIO C IJIaBaIOIel TOUYKOM.

Ceiiuac jaBaiite cjiejiaeM JOMYyIIEHIE, 4TO TOJIb30BATEb 0eUCmEumeny-
10 BBOJUT TO, 4TO OT Hero Tpebyercs. B rmase 18 ommchiBaioTcst criocoobl
peoiosieHust podJieM ¢ pyHKueil scanf () (XOTst MHOTHE COBPEMEHHbIE
MPOrPaMMUCTBI 3a4aCTYIO MOJIATaf0TCs HA KOMILIEKCHBIE MTPOIIEYPhI BBO/IA
JIaHHBIX, CO3/[aBaeMble UMM, 3arpysKaeMble WU PUoOpeTaeMble Yy TPETbUX
HCTOYHWKOB, TIO3BOJISIONINAE MIPEOI0JEBaTh CJI0KHOCTH s13bika C B oOmacTu
BBO/Ia TAHHBIX).

K I[IpaBuJly aMIl€epCaH/la €CTb OJJHO NCKJIIOYEHNE. Ecim Bl IIpUHUMAETE
BBOJI B MAaCCHUB C TOMOIIIBIO CUMBOJIA %S, HallpuMep 3allpoOCUB Y IMOJIb30BaTeE-
JId BBECTU UM, COXPaHAeMOe B CUMBOJIbHOM MaCCHUBe, aMIiepCan/i NCIIOJIb-
30BaTb He HYMHCHO.

[TpoBesieM 4epTy cieyomnM 00pa3oM: €CJIH BbI IIPOCKUTE MOJIb30BATE ST
BBECTH I[eJIbIe YKCJIa, APOOHBIE UNCIIA, CAMBOJIbI, APOOHbIE YKC/Ia YABOEHHON
TOYHOCTH THIAa double WM MpoYre KOMOMHAIMK, COXPaHseMble B OJHON
HepeMeHHOI («VIMHHbIE> TleJIble YNC/a TUIa long | T. /1), ynorpebsiiite
aMIiepcat/] Tepell MMeHaMU TTepeMEHHBIX TIPU X UCIIOJIb30BAaHUU B (PyHK-
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n scanf (). Ecm ske BB TPOCHTE TI0JIH30BATESI BBECTH JIAHHbBIE [IJIsT CO-
XpaHeHUsI B CUMBOJIbHOM MACCHBE, TO Tepe/l UMEHEM MacCHBa aMIIePCaH]l
yIoTpebJIsiTh He HYKHO.

// BHUMAHME

Mepen nepeMeHHbIMU-yKa3aTessiMm Bbl Takxe He bynete ynoTpebnatb
amnepcaHa. Ha camom pene, maccmB No CBOEeW npupoae siBNseTcd
nepemMeHHo-ykasaTenem, MMeHHO NO3TOMY [J19 MaccuBa He TpebyeT-
cs ynotpebneHne amnepcaHaa. K nay4yeHuio ykasatenei Bbl NIpUCTYNmTe
YyTb NO3Xe, HO ECAN Bbl BCTPEYAINCh C HUMW B APYrX a93blkax Nporpam-
MMPOBAHMS, TO Bbl MOHMMAETE, O YeM MUOET peydb. Ecnu Bbl HMKOrOa He
BCTPEYaIUCb C NEPEMEHHBLIMU-YKA3aTeNaMN U HE MOHMMAETe, YTO 3TO
Takoe, 4TO X, obeLiaemM, CKOpO Bbl 10 3TOro aonaeTe! Bbl MONHOCTLIO Oy-
[ETe MOHMMAaTb, YTO TakOe yka3aTenn U YEM OHM MOXOXM Ha MaCCUBBI,
nocne NpoYTeHNS rmasbl 25.

CytectByer pobjieMa MCI0Ib30BaAHNUS dyukuu scanf () ajs 3anu-
CU CTPOK B MaccuBbl cuMBOJIOB. DyHKIMS scanf () Npekpaiiaer YTeHue
CTPOKOBOI'O BBOJA IIOCJIE IEPBOIO IIpobeia, IO9TOMY IIpu moMoIu scant ()
3a OJIMH pa3 B MaCCUB MOKHO BBECTH TOJIbKO OJIHO CJIOBO. Eciii BaM HYKHO
3aIIPOCUTD Y I10JIb30BATEIISA GOJIbIIIE OIHOTO CJIOBA, HarpuMep ero nMs u da-
MUJINIO, TO BaM HYJKHO BOCIIOJIb30BAaTbCs ABYMS BbIpaKeHUAMU scanf ()
(KaKI0My M3 KOTOPBIX JIOJIZKHO TIPEIIIecTBOBATh BbIpaskeHue printf ()
¢ TIOSICHEHWEM 3a1poca), a TakyKe COXPAaHUTh UM U (HaMUINIO B IBYX OT-
JI€JIbHBIX MacCUBaXx.

B cremyromett mporpaMMe UCTONB3YIOTCS BBIpakeHUsI scanf () 7
3aIrpoca BBOJIA YKCJIA C TIJIaBafoIell TOUKoi (1IeHbl MUIIIB ), CTPOKH (GKesae-
Mas HauMHKA TUIIBI), & TAKKe HECKOJBKUX IEJbIX Yrces (KOJIUYecTBO Ky-
CKOB TIHIIBI, 8 TAKKe MeCsIl, eHb u rox). O6paTtuTe BHUMaHUE, 4TO Mepej
CTPOKOBOH TIePEMEHHOIT He YIOTPEOJISIETCST aMITepCaH/l, YKa3blBaeMblil epet
MMEeHaMU BCEX OCTAJbHBIX NepeMeHHBbIX. [Iporpamma 3ampammmBaer oHO-
CJIOBHOE OTMCaHNe HAUWHKY THTITEL, TaK KakK (GYHKINI scanf () He MOXeT
MIPUHSITH JIBa CJI0BA 32 Pas3.

// Tporpamma-npumep W2 mu3 rjasBel 8 PykosomcTea no C
// OJa HOBUUYUKOB, 3-& mM3OaHue
// ®amn Chapter8ex2.c

/* 32Ta nporpaMMa-InprMep 3alpalMBaeT Yy I[10JIb30BaTeleNn
HEKOTOPEIE OCHOBHEIE IAHHBEIE, I[IOCJI€ UEeTrO BHBOIUT UX Ha
3KpPaH, UTOGH [NOKA3aTh, 4YTO OLJIO BBEIEHO */
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#include <stdio.h>
main ()
{
char toppingl[24];
int slices;
int month, day, year;
float price;
// TlepBas scanf umeT MNepeMeHHY
// Tuna float nmns coxpaHeHUs
// CTOMMOCTMU IIMLILIEL
// Eciay nojib30BaTeJib HE BBeIeT
// 3Hak $ nepen LEHOM,
// BO3HUKHYT NIPOOIJIEME
printf ("Cxonbko CTOMT IMllla B BameM panoHe?");
printf ("\n (BBemgure kak SXX.XX)\n");
scanf (" $%f", s&price);
//HaumHka NOULLE — CTPOKa, [IO03TOMY & HE HYXeH

printf ("Kakasa Bama JjobuMas HauuMHKa (OOHWM
caosoMm) 2\n") ;

scanf (" %s", topping);

printf ("CxoJlbKO KYyCKOB MMUUE C HauMHKOM $s'",
topping) ;

printf ("Be MOXeTe cBbecThb 3a pasz?\n");

scanf (" %d", slices);

printf ("Kakoe ceromHa umcio? (BBemuTe B dopmare XX/
XX/XX) \n);

scanf (" %d/%d/%d", &month, &day, &year);

printf ("\n\nllouemy 6B HE YTOCTUTL Ce0S YXUHOM
%d/%d/%d", month, day, year);

printf ("\nu He cpecTh $d KYCKOB IMMIIUE C HAUYMHKONI
%$s?\n", kuski, nachinka);

printf ("3ro 6ymer cromTh Jmmb $%.2f!\n\n\n", cena);

return (0);
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MopmaT 1 ucmosb3oBanue GYHKIUU scanf () CTAaHYT JJIsI Bac IPOIIe
¢ npaktukoii. Ecim 6bl 1m1osib30BaTeIb 3aX0TeN BBECTH ONMCAHNWE HAYMHKH,
cocrosiiiee M3 JBYX CJI0OB, HanpuMmep <«VrtanbsiHcKast Koabaca», TO Barei
nporpamme st 00paboTKK 9TOr0 BBOJAA U COXPaHEHUs MOTPeOOBaNIoCh Obl
IIBa BRIpaKeHUI scanf () uaBe mepeMeHHble. UyTh 03:Ke B 9TON KHUTE MBI
[TO3HAKOMHUM Bac C HECKOJIbKMMU TPIOKAMM 3aIIPOCa HECKOJILKUX 2JIEMEHTOB
JIaHHBIX, & HE OJ[HOIO.

[TosTOpUMCST, UCTIOJB3YITE PYHKIMIO printf (), 4TOOBI Hosiee TOUHO
HAITPABJISITD MOJIH30BATESI M YKa3aTh eMy, B KakoM (hopmate TpeGyeTcst BBe-
CTH JlaHHbIe B TiporpaMmy. [lompoOyiiTe, 3amyCcTHB POrpaMMy, BBECTH JlaH-
HbIE B HEBEPHOM (hopmarte, HaripuMep 3a0bIB YIIOTPEOUTD 3HAK JI0JITapa TIPU
YKa3aHWU IeHbl TUIIBI WKW CJENTN MPU 3aJaHUN IaThl, — W BBl YBUIUTE,
Kakwe MpobJieMbl B BBIMTOJHEHUN TPOTPAMMBI 3TO MOBJIEYET.

p COBET

Bbl MOXeTe N03BONUTL N0JIb30BaTENSM BBOANTL AOMNONIHUTENIbHbIE CUM-
BOJIbl, HE AABAIOLLMECS AaHHbIMWU. Hanpumep, o4eHb 4acTo AaTbl BBOAAT-
CS1 C KOCbIMU YePTaMU (CAeLammn) nmn Tmpe aas pasgeneHns nopsaKkoBbIxX
HOMEpPOB OHEN, MecsiLEeB 1 neT, Hanpumep Tak: 05/03/95. Bam npuaetcs
[OBEpPUTLCS NOMb30BaTeNo, HTO OH BBEAET BCE AAHHbIE Tak, Kak HY>XHO.
B npeabigyliem nprumepe, ecnuv Nonb3oBaTesb He BBEAET 3HaK Josnnapa
nepepn, CTOMMOCTbIO NULLLBI, TO Nporpamma 6yaet GyHKUMOHMPOBaTh He-
npaBunbHO. Cneaytoulee BbipaxeHne scanf () 0XUAAET, Y4TO NOJIb30Ba-
Tenb BBEOET AaTty MMEHHO B dopmarte 44a/MM/Ir:

scanf (" %$d/%d/%d", &day, &month, &year);

ITonb30oBaTes b MOT OBl BBECTH pary 28/02/14 nim 22/11/13, HO He
5-e wmiona 2013, T.K. QyHKIusg scanf () 0KUmAET APYroro.

AOGCONIOTHbLIA MUHNUMYM

Henb aTOM T/IaBBI HAYYUTH BacC, KaK 3a7laBaTh 3alpPOCHl U MOJyYaTh HA
HUX OTBETHI IMOJb30BaTea . Bo3aMOKHOCTD 06pa6OTKI/I IOJIb30BATEJIbCKO-
rO BBOZA — 9TO OYEHb BasKHasd 4acCTh JTIOOOTO A3BIKA IIPOrpaMMUPOBAHN.
(-DyHKIlI/IH scanf () OCyIIeCTBJSET BBO/J JaHHBIX B IIPOrpaMMYy, T.€. (pyHK—
g scanf () IPUHUMAET MTOJIb30BATEIbCKUI BBOJL U COXPAHSET 3TOT BBOJL
B epeMeHHbIe. Hiske mpuBeieHbI OCHOBHBIE MOMEHTHI TOBECTBOBAHUS 9TOM
IJIaBblI:
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B3avmopencreune ¢ nonb3oBaTenem

Wcnonp3yiiTe GyHKIUIO scant () A MOTYyYeHUs] JaHHBIX OT TT0JIb30-
BaTeJIsl IyTEM UX BBOJA C KJIABHATYPhI, He 3a0y/IbTe UCIIOJIb30BATh KOH-
TPOJIBHYIO CTPOKY JIJIst 0003HAYEHUST TOTO, KaK OY/yT BBITJISIIETh BBO/U-
MbIe JJaHHbIE.

[Tpeskne uyem wucnosb3oBaTh GyHKIMIO scanf (), BOCIOJb3YHTECH
dyukumeit printf (), 4ToOBI 3aTIPOCUTD Y MOJb30BATES BBOJ TaHHBIX
B HY’KHOM BaM ¢dopmare.

B ¢yukimu scanf () ymorpebisiite ammepcan (&) mepen MMeHaMu
NepeMeHHbIX, HO He MACCUBOB.

Beera octasiistiite mipo6est Tiepes MepBbIM CUMBOJIOM KOHTPOJIBHOI
cTpoku (Kak TpuMep cTpoka " $d", coaep:kariast mpoben mepen $d)
1715t 00€ecTIedeH ST KOPPEKTHOTO BBOJIA CHMBOJIOB.



Maea9

YUCJA:
MATEMATU4HECKMUE ONEPALUUUNB C

B aToii riaBe
*  OcHoBHBIe apu(pPMeTHUECKIE OTIEPALIITHI
* Tlopsimok BBITIOJTHEHUST MaTEMAaTUUECKUX Olleparuii
» Hapymenue npaBu ¢ moMoIipio CKOOOK

e IloBcemecTHOE NCITOJTb30BAaHNE IprucBanBaHUA

OueHb MHOTUX JIOJIE JI0 CHX TTOP OPOCAET B IPOKb, KOT/Ia OHU CJIBIIIAT
0 HEOOXOMUMOCTH MTPOU3BEIEHNS KaKUX-THO0 MaTeMaTHYeCKUX BbIUMCJIE-
Huil. K cqacThio, KOMIIBIOTEPHI COBCEM He MTPOTUB BBIUYNCIEHUI, BCE, ITO BaM
HY’KHO — 3TO BBOJUTDH IPAaBUJIbHBIE YMCJA, a Balma mporpamMma Ha C Bcer-
Jla BBITIOJTHUT BEPHBIN pacueT ¢ MOMOIIbIO0 PAa3JIMUYHBIX OllepaTopoB. TepMuH
onepamop MOKeT BbI3bIBaTh aCCOIMAINIO «OaphlllieHb», KOTOPbIE KOIAa-TO
MIOMOTAJIN BaM COBEPIIATh MEKIYTOPOIHNE U MEXKIYHAPOIHBIE TeJeOHHbBIE
3BOHKH, HO MbI Oy1eM 00Cy»K/1aTh He uX. Mbl 6y/1eM TOBOPUTH 00 OllepaTopax
a3bika C, TOMOTAONIUX BaM COBEPITaTh MaTeMaTHIeCKUe OTTePAIIU.

Bam Hy:XHO He TOJBKO HAYYNUTHCS PacTIO3HABATh CAMU MaTeMaTUYECKIE
orepaTopsbl si3bika C, HO TaKKe BbI JOJIKHBI Oy/IeTe BBIYYUTD MOPSIIOK BbI-
noJiHeHus MaTeMaTnueckux orepaiuii B C. B sa3bike C BbIYMCI€HNS HE BCET-
J1a TIPOUBBOJISITCS CJieBa HAIPaBo. B 310l ritaBe Mbl 00BSICHUM BaM, TOYEMY.

BasoBble apudpmMmeTuyeckKkue onepauum

Bosibioe komaecTBO o1epatopoB sidbika C paboTAIOT MMEHHO TaK, KaK
BBI OKHJIaeTe, YT0Ob OHU paboTasmi. Eciin BaM HYKHO CITOKHUTH YUCIIa, BOC-
HOJIb3YHTECH 3HAKOM TLTIOC (+), BOCTIOB3YHTECh 3HAKOM MUHYC (—), 4TOOBI
BBITIOJTHUTD BbhranTanue. [IporpamMmictsl, padoTaiomniie Ha sizbike C, yacto
HCIIOJIb3YIOT MaTEMaTUYE€CKNE BbIPpAKEHW B HpaBOf/,I YacCTH olieparopa Ipu-
CBanlBaHUA [AJId 3alllICU 3HAYEHUN B IIepeMeHHbIC, HalIpUMEDP BOT TakK:
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Yucna: matematunyeckue onepaumm B C

totalSales = localSales + internationalSales -
salesReturs;

Komnuasarop C BeIYUCIAET OTBET W COXPAHIET 3TOT OTBET B MEpeMEH-
Hylo totalSales.

}Q NPUMEYAHUE

Ecnu Bbl XOTUTE BbIYECTb OTPULIATENIBHOE 3HaYeHune, He 3abyapTe pas-
OEeNNTb 3Haku MUHYC NpoGesiom:

newValue = oldValue - -factor;

Eciu omtycTuTh 3TOT OTBET, TO KOMITUJISITOP COYTET, YTO BbI UCIIOJIb3YETe
JPYTOii OmepaTop, ——, KOTOPBIN Ha3bIBAETCS OTIEPATOPOM OCKPEMEHMA, OTIH-
CcbhIBaeMBbIl B r1ase 13.

MareMaTnueckoe BBIpA)KeHME MOKHO Ja’ke TIOMEeCTUTh B (DYHKIIUIO
printf ():

printf ("Uepes 3 roma MmHe OGymer %d ser.\n", age+3);

1 yMHOKEHUS 1 [IeJIeHNsT UCTIOTh3YIOTCSI CUMBOJIBI * U / COOTBET-
ctBenHo. Cieytotiiee BhIpasKeHNe TTPUCBAUBACT 3HAYEHNE TTEPEMEHHOMH, 1C-
MOJIb3YSI ONePAIUY YMHOKEHWS U JICTIEHUST:

newFactor = fact * 1.2 / 0.5;

// BHUMAHMUE

Ecnu no obemnm ctopoHam onepaTtopa AeneHus (/) noMecTuTb uesble
ymucna, To KOMMUIATop C BblMMCAUT ueJsio4ncsieHHoe 4acTtHoe oOT gesie-
Hus. I3yunTe cneaytoLLyo nporpamMmy, 4Tobbl MO3HAKOMUTLCS C LIENO-
YMCNEHHBIM AeneHnem 1 obbIYHbIM aeneHnem. KoMmeHTapum nosicHs 0T
pesynbTaTthl, MNoSyYeHHbIE MOC/Ee BLINOSIHEHUS OENeHUsl, HO Bbl BCeraa
MoXeTe O0NOJIHNTEJIbHO YOOCTOBEPUTLCA, CAMOCTOATEJSIbHO CKOMMWUJIN-
poBaB 1 3anycTB NporpamMmmMy Ha KoMnbioTepe

// Tporpamma-npumMep N1 u3 rjaaBe 9
// PyxomomcrTBa no C IOJjid HOBUYUKOB, 3—-e M3OaHME
// ®amnn Chapter9exl.c

/* DTa nporpaMMa-IrprMep IEeMOHCTPUPYET MaTeMaTUdeCKMre
OMEepaTops, a TaKXe Pas3JIMUHBE BUIH IeJjieHus. */
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#include <stdio.h>
main ()
{
// IBa Habopa OIMHAKOBHIX [EPEMEeHHHX, OIOMH Habop
// LeJIOUMCJIEHHEIM, BTOPOM — C I[JlaBawllel TOUYKOM
float a = 19.0;
float b = 5.0;
float floatAnswer;
int x = 19;
int y = 5;
int intAnswer;

// Vicmonb30BaHMe IOBYX IepeMeHHHx Twuna float naer
oreeT 3.8

floatAnswer = a / b;

printf ("%$.1f pasmenurs Ha %.1f momyumTcsa %.1f\n", a,
b, floatAnswer):;

floatAnswer = x / y; //Bropasa npoba maer orBeT 3.0

printf ("%d paszpmemmnrs Ha %d nomyumrcs %.1\n", x, vy,
floatOtvet) ;

// DTO BRpPAXeHME TOXe HacT OTBeT 3, HO BTO JIMIb
// oTceuenue OPOOHOM YACTM, HO HE MaTeMaTUUEeCKOe
OKpyTIJIeHUe
intAnswer = a / b;
printf ("$.1f paspmesurs Ha %.1f nomyuurcsa $.1f\n", a,
b, intAnswer);
intAnswer = x%y; //DTO BBPAXEHME BHEUMCIIAET OCTATOK OT
nejieHusa (4)
printf ("OcTraTok otr meyenHus $d Ha %$d paBHgercs $d", x,
y, intAnswer);

return O;

}

BoamorxHo, moceiHee MaTeMaTHYECKOE BhIPAaKEHUEe B MPOTPaMMeE TI0-
KaykeTcst BaM HOBBIM. EcJin Bav HeOGXO0IMMO y3HATh OCTATOK OT JICJICHHSI, TO
BbI MOJKETE BOCIIOJIb30BaThCst oriepaTopoM sizbika C derenue no modynio (%).
Bocmosb3oBasiimncs 3Ha4eHUSIMU IEPEMEHHDBIX U3 TIPEABIAYIIETO JIUCTUHTA,
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Yucna: matematunyeckue onepaumm B C

MOZKHO CIETaTh BBIBOI, UYTO CJIEAYIOIee BhIpakeHre TPHUCBABaeT TIepeMeH-
HOU ansMod 3HaueHue 4:

[}

ansMod = x % y; /* 4 - ocrarok oT gmeseHus 19 / 5 */

Ternepb BB 3HaeTe, 4TO B s13bIKe C IIPEAYCMOTPEHO TPH CIIOco0a JeIeHIs
grcest: 00bIaHOE JesieHne (ecs X0oTst Obl ¢ OZIHOW CTOPOHBI OIieparopa / Ha-
XOJIUTCS YUCJIO C TLIABAIONIEH TOYKOI), 1IeJIOUNCIeHHOe jieJieHue (ecyd 1o
06enM CTOpOHAM orepaTopa / TOJIBKO IeJible YKC/Ia), a TaKKe AeIeHUe 110
MOJLYJTIO, €CJTH MEXK/LY JIBYMSI 1IEJIBIMU YUCTIAMY UCIIOJIb3YETCsI OTIepaTop 3.

p COBET

OnepaTop % He NCNosb3yeTcH C HeLLeN04YNCIEHHbIMY NEPEMEHHbIMU

Crenytonast HeGOIbINAs MPOrPaMMa BBIYUCJISIET YUCTYIO BBIPYUKY OT
MPOIaKK ABTOMOOMIILHBIX TOKPBIIIEK:

// Tporpavmma-npmuMep N2 u3 rjaBsl 9
// PyxoomcTsa no C OJjid HOBUYUKOB, 3—-€ M3OaHMe
// ®amnn Chapter9ex2.c

/* DTa nporpaMMa 3alpamMBaeT y I[I0JIb30BATENS KOJUUECTBO
NPUMOOPETEHHEIX [IOKPHIEK M CTOMMOCTL ONHOM I[IOKPHIIKM,
IIOCJle YeTro NpoTrpaMMa BHUMCIAET UUCTY BEPYYKY,
npubaBMB K HEM HAJOr C npomax (sales tax). */

// Eciay BH OBHapyXxmTe, UTO CTaBKa HajJora C NpOoIdax
MU3MEHWJIACE,

// Bocmnojb3ynTech aupekTtusoi #define,

// 4YTOOH ¥M3MEHUTH €€ TOJIbKO B ONHOM MecCTe
#include <stdio.h>

#define SALESTAX .07

main ()

{

// TlepeMeHHBIe IJI9 XPAaHEHUS KOJUMUECTBA MNPOMAHHBIX
[IOKPHIIEK,,

// LeHwB, nomguTora 6es3 ydeTa HaJoToB M obueln
CTOUMOCTU

// ¢ ydyeToM Hajora

int numTires;
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float tirePrice, beforeTax, netSales;

/* TIOJIyUYMUTh KOJMUECTBO KYIJIEHHHX [TOKPBIIEK
U CTOMMOCTBL IIOKPHIIKMY */

printf ("CxoJIbKO MNOKpPHIIEK BH Npuobpesm? ") ;

scanf (" %d", &numTires);

printf ("KakoBa CTOMMOCTB OIHOM NOKPHIWKM? (B dopmaTe
SXX.XX)? ") ;

scanf (" $%f", &tirePrice);

/* TlomcueT ueHB */

beforeTax = tirePrice + numTires;

netSales = beforeTax + (beforeTax * SALESTAX) ;

printf ("Ha nokpemiky Be noTpaTmwim $%.2f\n\n\n",
netSales) ;

return 0O;

Huxe IPpUBEAEH PE3YJIbTAaT TECTOBOI'O 3aIlyCKa ITPOIrPaMMbI:

CKOJIBKO IMOKPHIEK BE Npuodbpenmn? 4

KakoBa CTOMMOCTBL OIHOM MNOKPHImKM? (B dopmMare $XX.XX)?
$84.99

Ha nokpemky B IoTpaTmiu $363.76

Mopsaaok BbINOMHEHNA MaTeMaTUYeCKUX
onepauui

Kax Mbl yke ynmoMuHaIn paHee B 3TOH IJ1aBe, MaTeMaTH4YeCcKue orepa-
1uu B a3pike C He Bcerza BBIIOJIHSIOTCS CTPOTO B TOM ITIOPSI/IKE, B KOTOPOM
BBl OJKHJIaeTe, YTO OHU OyAyT BbITONHEHBI. Clieyiolee BbIpasKeHHE OUeHD
JIOXOIYMBO BCE OODBIACHSET:

ans = 5 + 2 * 3; /* BanuceBaeT 11 B nepeMeHHyil ans*/

Ecau Bb1 nmopymasi, yto C 3anuiieT B epeMeHHYI0 ans 3HadeHue 21
3HAYUT, BBl TIPOUYUTAJIN ITO BbIpaKeHUe cjeBa HarpaBo. OJHAKO B sI3bIKe
C yMHOKeHVe BCerjia BBITIOJHIETCS Tiepell CIoXKeHneM. 3BYUUT KO, HO
ecJI 3HATh ATH TpaBuJIa, To Bee Oyaer xoporo. Kommusirop C Beerza ciie-
ayer tabuuiie nopsoka evinonnenus onepayui. CHadyasa KOMIUJISITOP YMHO-
SKUT 2 Ha 3, oJ1y4us 6, mocie yero npubasut 5 Kk 6 — u mosryuut orser 11.
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Yucna: matematunyeckue onepaumm B C

B 1a6.1. 9.1 npuBeseH MopsiI0K BhIIOIHEHNs Beex oneparuii. (B tabimiry
BKJIIOUYEHBI HECKOJIBKO OIIEPaTOPOB, KOTOPBIE MBI €1lle He U3yJaJid, BIIPOUEM,
HE CTOUT TIePEKUBATD 110 9TOMY MOBOJLY, 110 XO/IY YT€HUS] KHUTH Bbl U3YUUTE
ux Bce.) Ha xaxxziom ypoBHe, eciu Baliie BBIPRKEHUE COIEPKUT HECKOIBKO
oTIepaTopoB OHOTO YpoBHS, C BBIYUCIAET 3HAYECHNE BBIPAKEHUS, NCIOJIb-
3ys1 IPUBEJIEHHOE Jlajiee aCCOIMaTHBHOE HallpaBJieHne. Takum 00pasom, eciim
BaM HeOOXOAMMO MIPOU3BECTU YMHOKeHeE U jiesierre, To C BBITOJHUT TIep-
BOH Ty OTepaInio, KOTOPas CJIeAyeT IepBOi MPH YTEHUN BBIPAYKEHUS CJIeBA
HaIpaso.

[Tocne 3aBepreHns Beex oneparuii TeKyIero ypoBHs KOMIIbIOTED Iepe-
XOZUT K BBITIOJIHEHUIO OMEpaNNil HUKecTeayolero ypoBasa. Kak BbI Mo-
JKeTe BUIETh B TabJIUIle, OTIEPaTOPbl *, / U % NMPHUBEIEHBI IIepe/] oriepaTopa-
MU+ U —.

Ta6n. 9.1. Mopaaok BeINONHEHWSI Onepaunit

Ypoenb | Onepatop AcconuaTuBHOCTh
1 () (cxobku), [] (aeMeHT MaccuBa), . ccblika Ha wieH | ClieBa HalpaBo
CTPYKTYPBI
2 - (3HAK OTPUIATEJILHOTO YUCJIa), ++ (MHKPEMEHT), —— CrpaBa HaJIeBO
(nexpement), & (B3siTHE aapeca), * (pasbiIMEHOBaHUE
yKkazatesisi), sizeof (), ! (sornueckoe HE)
3 * (ymuoxenue), / (gesenue), $ (nesenue 1o Mmopyao) | Ciesa HarrpaBo
+ (cnoxenue), — (BblUUTAHUE) CuaeBa HarrpaBo
5 < (MeHblie), <= (MeHbIIe WK PaBHO), > (Goubie), >= | Ciesa HarpaBo
(6oJIbIIIE MK PABHO)
6 == (paBHO), ! = (HEPaBHO) CiieBa HarpaBo
7 && (ornyeckoe 1) CiieBa HarpaBo
8 | | (srormueckoe WJIIT) CuaeBa HaripaBo
9 ?: (olepaTop ycJIoBUs) CrpaBa HaJIeBoO
10 =, *=, /=, %=, +=, —= (ol1epaTopbl IPUCBANBAHMSI) CrpaBsa HaJieBO
11 , (omepatop-3arnsiTas) CiieBa HarpaBo

Huske mpuBezieHo Oostee CI0KHOE BhIpakeHre. Bee mepeMentbie u ancia
nesibie. [locMOTpUM, CMOJKETe JI BBl TIOHSATh, CMOJKETE JI BbI €70 PENTUTh
TaK, kak pemnria 6u1 ero C:

\

ans =5+ 2 * 4 / 2 % 3 4+ 10 - 3; /* KakoB oreeT? */

Ha puc. 9.1 mokasaHo, Kak permTh 9TO BbIpasKeHUe, YT0ObI OJTYIUTH OT-
Ber 13.
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ans =5+ 2 * 4 /2 % 3+ 10 - 3
5+8/2%3+ 10 -3
5+ 4 % 3+ 10 - 3

5 + 1 + 10 - 3

\

6 -3

+ 10
\/
16 - 3

\/

13

Puc. 9.1. PeweHne BbipaxeHus no npasunam a3bika C

p COBET

Korpa 6yneTte npakTuMKOBaTbCS B pelleHun MOAOOHbIX YPaBHEHWUN, He
CTOUT BbINOJIHATL BOJbLIOE KOIMYECTBO AENCTBUI cpasdy. Kak nokasa-
HO Ha puc. 9.1, HEOOXOAMMO BBIMOJIHATL TOIBKO OOHO AENCTBME 3a pas,
nocrie Yero NepPeHOCUTb Pe3ybTaThl 3TOr0 AENCTBUS B BbipaXXeHNe A1s
ClefyloLero payHaa BblYUCNEHWIA.

Ecuiu BoipaskeHue, ogo0HOe TOMY, 4TO OBLIO ITpUBEEHO Ha puc. 9.1, co-
JEPKUT Cpa3y HECKOJIBKO OMEPATOPOB OJHOTO YPOBHsI, TO BaM HEOOXOIAUMO
HOJIb30BAThCsI TPEThEH KOJOHKOM Tabsmibl (ACCOIMATUBHOCTD) It yCTa-
HOBJIEHUST TOTO, B KAKOM TOPSIZIKE CJEIYET BBIOJHATD onepanuu. MHbIME
CJIOBAMHU, MTOCKOJIbKY OIIEPATOPBI *, / W % HAXOJATCS HA OJIHOM YPOBHE, TO
OHU JIOJI)KHBI BBITIOJIHATBCS CJieBa HAIIPABO, KaK CKa3aHO B KOJIOHKe «Acco-
MUATHBHOCTH>.

Bo3moxHO, BBI 331a/TUTECH BOIIPOCOM, 3a4€M BaM U3y4aTh BCE 9TO, B KOH-
11e KOHIIOB, pa3Be C He J0JKEH BLIUMC/ISTH BCIO MaTeMaTUKY 3a Bac? Hair
oTBeT: «/la, #o...» Koneuno, mporpamma, HanncanHas Ha C, BBITOIHUT BCIO
MaTeMaTI/IKy, HO BbI JOJI’)KHbBI 3HATbh, KaK HpaBI/IJIbHO COCTaBUTb MaTeMaTude-
cKoe BoIpakeHue. Kiaccnueckuii 1oBO 3BYUUT CJIELYIONTIM 0OPa3oM: IOTIY-
CTUM, BaM HY’KHO TIOJICYUTATh CPEJIHEE TPEX YHCEI, CIEAYIOINIEEe BbIPpAKEHIe
He dacm TIPaBUILHOIO OTBETA:

avg = 1 + J + k + 1 / 4; /* cpemHee nocumTaHo HE
oymeTr */

[IpuyuHy HalTH TTPOCTO, €CIN BbI 3HAETE MOPSIOK BBITIOJTHEHUS Olepa-
nuit. B a3p1ike C cHavama BRITTOTHSAETCS IeJIEHNE, TO €CTh TEPBBIM BBITIOTHS-
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eTcsI fieleHre 1/ 4, TOJBKO 3aTeM CKJIQJbIBAIOTCS ITepeMeHHble 1, j U k
U UX cyMMa puOaBIIsSIeTCs K YaCTHOMY OT JieJieHust. ECJIM Bbl XOTUTE TTepeHa-
3HAYUTD TOPSI/IOK BBITIOJTHEHUS OI€PAIUil, TO BaM HYKHO BBIYYUTD IIPABUIIA
PaccTaHOBKK CKOOOK B BbIPA/KEHUSIX.

HapyweHune npaBui ¢ NOMOLLbIO CKOOOK

[Tpu HEOGXOIMMOCTH OPSIIOK BBITIOJTHEHUST MATEMATHIECKUX OTTeparfiii
MOKHO n3MeHuTh. Kak rmokasano B Tabu1. 9.1, e/ HECKOJIBKO 011epaTOpOB 3a-
KJIIOUUTh B CKOOKH, TO C cHava/Ia BBIIIOJHKT OIIEPaTopbl B CKOOKAX, a IIOTOM
Bce octasibHble. Tak Kak B TaOJUIlE MOPSIZIKA BBITIOJHEHNUSI MATEMaTUIECKUX
orepanuii CKOOKM MPUBOIATCS Tepell BCEMU OCTAIbHBIMU OTIEPATOPaMHU,
Y CKOOOK HAWBBICIINI TPUOPUTET, KAK TIOKA3AHO HA CJIELYIONIEM TIPUMEPE:

ans = (5 + 2) * 3; /* [pwucBauBaeT EepPEeMEHHOM ans
3naueHue 21 */

Jlaske HECMOTPST Ha TO, YTO OOBIYHO YMHOKEHUE BBITIOJIHSIETCS Tepe]]
CJIOJKEHNEM, CKOOKH 3aCTaBJISIIOT TIPOrPAMMy CHavasIa MmoJCYuTaTh CyMMY 5
+ 2, TI0C/Ie 4ero YMHOKUTD MOJMYYUBIIYIOCsS cyMMy 7 Ha 3. TakuMm 06pasom,
ecJIi BaM HeoOXOIMMO YCPEAHUTD YeThIpe 3HAYEHUS, TO BbI JIOJIKHbI CHaYaIa
CTPYIITUPOBATD BCE OMEPATOPDI CIOKEHUSI U 3aKTIOYNTDH UX B CKOOKH:

avg = (1 + j +k + 1) / 4; /* TloncueT cpemHero 3HaueHusa */

p COBET

PeKomer,yeM MCnonb3oBaThb 60JbLLIOE KOIMYECTBO CKOOOK: OHM NO3BOSIS-
0T caenaTtb Ball MaTeMaTunieCckmne Bbipa>keHndA 6onee NoHATHLIMU. Haxe
€eCJZIn ON4 BblMUCIEHUNA NMPaBUJIbHOro OoTBeTa 6y,u,eT [0CTaTO4YHO OObIYHO-
ro nopsiaka BbINOJSIHEHUS MaTeMaTUyYeckux onepalni, UCnosb3oBaHue
CKODOOK MOMOXET Bam pacwundpoBaTh Balln BbIPXKEHUS B AallbHENLLEM,
€CJIN BO3HUKHET HEOOXOANMOCTb B UBMEHEHUN nporpaMmHOro Kkoga.

NoBcemecTHOE UcnoJsib3oBaHUue
npuceanBaHus

Kak MOHO BUEeTh U3 TabJHUIbI, OMEPaToOpy MPUCBAUBAHMS TaK/Ke Xa-
pakTepHa acCOIMAaTUBHOCTD U OIpPEJieJIieHHAsT TPUOPUTETHOCTD, KAaK U BCEM
OCTaJILHBIM OIlepaTtopaM. B tabJmile y oriepatopa pucBanBaHUs OYeHb HU3-
KUH TIPUOPUTET, & ACCOIMATUBHOCTH CIIPaBa HAJIEBO.
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AccomMaTUBHOCTD CIIpaBa HAJIEBO TTO3BOJISET BaM BBITIOJHUTH UHTEPEC-
HBII TPIOK: B O/IHOM BbIPasKe€HUE Bbl MOKETE IIPUCBOUTH 3HAYEHUE Cpa3y He-
CKOJIBKUM TiepeMeHHbIM. Tak, 4To0bI IPUCBOUTD 3HAUEHME 9 JIECSTH Pa3iinyd-
HBIM [IEPEMEHHBIM, BbI MOTJIH ObI TIOCTYITUTH CJELYIONUM 00Pa3oM:

=9, d=9; e=9;f

Il
o
Q
Il
Ne)
oy
Il

a=9 b=29; c
9; i =9; 3 = 9;

HO TOpas/io Mpollle CAeaaTh BOT TaK:
a=b=c=d=e=f=qg=h=1=73=9;

Bularojjapsi HarnpaB/IeHMIO acCOLMATUBHOCTU CIIpaBa HaJeBO, CHaya-
Jla 3HaYeHue 9 IPUCBaMBaeTCd ePeMeHHON j, 3aTeM IlepeMEHHOM 1 U Tak
Jlasee.

/ NMPUMEYAHMUE

B a3bike C nepemeHHble He NHULIMaNN3NPYI0TCA aBTOMaTUYECKU, ecin
BaM HY>XHO MPUCBOUTb 3Ha4YeHne 0 onpenesieHHoMy Habopy nepemeH-
HbIX, Bbl MOXETE OCYLLECTBUTL 3TO C MOMOLLLIO ONepaLmmn MHOXECTBEH-
HOMO MPUCBaNBaHUS.

PesyabraToMm Beex BoIpaxkenuit C Bcerma sBJSIIOTCS 3HaYeHUs. Bbipa-
JKeHue j = 9; NpucBaMBaeT lepeMeHHOl j 3HadyeHue 9, HO, KpoMe TOro,
PE3YJIBTATOM BBIIIOTHEHUA 3TOTO BbIPpAKEHUA ABJIAETCA HOJHOIEHHOE 3a-
BepIIEHHOE 3HAUYeHHE 9, KOTOPOEe TaKKe MOJKHO IEePecOXPaHUTDb B JI0OOM
APYrOM MecTe, ecai HeoOXxoauMo. ToT (hakT, YTO Pe3ysabraToM Olepariu
IpucCBanBaHUA ABJIAETCA BbIPpasK€HHE, TMO3BOJIAET BaM BbIIIOJIHATH TPIOKH,
Harog001e NPUBEIEHHOTO HUKEe, KOTOPble He BCeria AOCTYIIHbI B APYTUX
SA3BbIKaX IIPOrpaMMUPOBAHUAL:

a=5%* (b =2); /* 3anuceeaeTr 2 B b, a zsarem 10 B a

Crenytoriast mporpaMma — 3T0 elre oAuH (TIOCJAeTHUN ) TIPUMeP UCIIOIb-
30BaHuUs Ollepalliy IPUCBaNBaHK, MATEMaTHYECKUX OIIEPATOPOB U CKOOOK,
U3MEHSIONTNX MOPSIIOK BBITIOJHEHWS OTIePaInii:

// Tlporpamma-npumep N3 m3 rjaBu 9
// PykoBomcTBa mo C 1mjid HOBUUKOB, 3-e M3IaHUE

// ®ann Chapter9ex3.c
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Yucna: matematunyeckue onepaumm B C

/* STa nmporpamMMa BBUMCIIAET CPEeOHI I M3 YeTHpeX OLEHKY,
a TaKXe BHIIOJIHAET IpyIrue Oa30BEHE MaTeMaTUUeCKUeE
omepauumn */

#include <stdio.h>

main ()

{

int gradel, grade2, grade3, graded;

float averageGeade, gradeDelta, percentDiff;

/* CrymeHT mnosiyumsi 88 0aJjijioB 3a I[E€PBHM M TPETWI TECTH,
IO TOMY HOHOﬁHeT BEIPAXEHVME MHOXECTBEHHOI'O IIPpMCBaMBAHNMA
*/

gradel = grade3 = 88;

grade2 = 79;

//Tlonb30BaATENIb OOJIKEH BBECTU UETBEPTYID OLEHKY
printf ("Cxonpko BB NOJIyUYMIIM 3a YeTBEPTHMM TecT") ;
printf (" (llemoe umcno B mmanazoHe or 0 mo 100)2?2M);
scanf (" %d", &graded);

averageGrade = (gradel+grade2+grade3+graded) /4;
printf ("Bama cpenHssa oueHka $.1f\.n", averageGrade);
gradeDelta = 95 - averageGrade;

percentDiff = 100 * ((95-averageGrade) / 95);

"

printf ("Bama ouenka Ha %$.l1f OasyoB Huxe, ueMm ",
gradeDelta) ;

printf (" - myumasa oueHka B kJjacce\n");
printf ("Bam pesysnbTaT Ha %.l1f mpoueHToB Xyxe, ",
percentDiff);

printf ("uem srTa ouexnka!\n\n\n");
return 0;

}

ITa porpaMma mo3BoJIsIeT 3aKPEIUTh UCTI0JIb30BAHNE OIIEPATOPOB TIPH-
CBaMBaHU, & TaK)Ke OIIEPATOPOB CIOKEHUS, BBIYUTAHUS, YMHOKEHHS 1 Jie-
seHust. B aToit mporpamMme BbI TAKXKe BOCIIOJIB30BATICH CKOOKAMI JIJIST yCTa-
HOBKU COOCTBEHHOTO TIOPSIZIKA BBITIOJHEHMS] MaTeMAaTHYECKUX Oleparini,
B TOM 4HCJIE 1 ,ZIBOfIHBIe CKO6KI/I IIpU BbIYUCJICHUN HpOHeHTHOﬁ Pa3HUIIbL
MeX/ly cpe/iHeli OIleHKO MoIb30BaTe s U CaMOH BBICOKOH OIIeHKOH B KJIac-
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ce. IIpomomxkaiiTe mpakTUKOBAThCA ¢ 3TUMU TTporpaMmmamu Ha C — u y Bac
Gy/IeT JIydinasi OlleHKa 3a IIPorpaMMUpOBaHie B Kacce!

AGCONIOTHbLIA MUHNUMYM

B asbike C npezcraBiieHbl HECKOJIbKO MaTeMaTUYeCKIX OIIEPaTOPOB, BbI-
MOJTHATONINX 32 BaC MaTeMaTH4YecKne BIYUCIenns. BaM HyXKHO U TOHN-
MaTh MOPSIIOK BBITTOJHEHIS] MATEMATUIECKIX OIEPAIUIT ¢ T€M, YTOOBI 3HAThH
HABEPHSKA, YTO JIJIS1 BBITOJTHEHUSI HY)KHBIX PAcueToB BBl BEPHO BBEJU HC-
XOHbIE TaHHBIE (3HaueHnd ). Huke mepeynciens OCHOBHBIE MOMEHTHI ATOMH
TJIaBhI.

e Jlng ciosxenns, BBIYATAHNS, YMHOKEHUS U JIEJIEHNS UCTIOIb3YHTE COOT-
BETCTBEHHO OIepPaTophl +, =, * u /.

*  BocmompayiiTech onepaTtopoM «JieJIeHre 10 MOIyTi0»> (%) A7 TMoIyJe-
HUST OCTATKA OT JIEJIEHUST TIENbIX THCE.

e TloMHHUTE O TOpPsiIKE BBITOJHEHMS ONEPAIiii, MOJb3YHTECh CKOOKaMHU
7T U3BMEHEHUS TTOPSI/IKA UX BBITTOJTHEHUS.

» IIpu BBIYMTAHUN OTPHUIIATEIHHOTO YKCJIa He 320y IbTe PA3/IeJUTh [IBa MU-
Hyca poOesioM, nHave KOMITUJISITOP TIPUMET UX 3a JPYTOil orepaTop.

*  EcmmBam HYXHO MHUTTUAJIN3UPOBATh HECKOJIbKO NEPEMEHHBIX, BOCIIOJIb-
SYﬁTeCL OIIEPATOPOM MHOKECTBEHHOT'O ITPUCBanBaHW .



MMaesa 10

NPUAAHUE CWUJ1bl NEPEMEHHbIM
Cc noMouwbo NPUCBANBAHUN
U BbIPAXXEHUA

B sToii r1aBe
° COCTaBHbIe onepaTopH N 9KOHOMUA BpeMeHI/I
e CocTaBHble OIIEPATOPBI U TIOPSIZOK BBITIOJHEHHS OTIEPATOPOB

e IIpuBenenue TUTIOB TEPEMEHHBIX

Kak BbI MOKeTe BueTh 13 Tabu1. 9.1 mpeapiayiieii riasol, B a3bike C mpe/-
YCMOTpeH OOTaThiil aCCOPTHUMEHT OTepaTopoB. biarogapsi MHOTUM 13 HUX
B si3bike C y/aercsi COXpaHsATh CPaBHUTENHHO HEOOJBITUM HAOOP KOMaH/I-
HbIx cjaoB. Ha camom zese B ga3pike C HeT GOJIBIIOTO KOJIMYECTBA KOMaH/I,
B 9TOM $I3bIKE TOPa3io OOJIbIIE OIEPATOPOB, YeM B OOJIBIIMHCTBE SI3IKOB
[IPOrPaMMUPOBAHUS, B TO BPEMSI KaK B OOJIBIIMHCTBE SI3bIKOB IIPOrPAMMUPO-
BaHUsI CPAaBHUTEJILHO MaJIO OIIEPATOPOB U OYeHb MHOTO KoMaH 1. biaromapst
GOJIBIIOMY KOJIMYECTBY ITPeIJIaraeMbiX OTepaTopoB s13biky C ypaercst coxpa-
HSITh CBOIO MUHUMAJIUCTCKYIO HATYPY.

CocTaBHOM onepaTop NnpucBanBaHnUs

Ouenpb yacTo B IIporpaMMax BaM IIPUJAETCA U3MEHATb 3HAUYEHUA Iepe-
MEHHDbIX. I[O 9TOI'0 MOMEHTa MbI IIpHCBaNBaJJIX IEPEMEHHDBIM 3HAYCHUA JINTE-
PaJIbHBIX KOHCTAHT WJIN Bpra)KeHHfI, OZTHAKO JOCTAaTOYHO YaCTO y BacC 6yz[eT
BO3HUKATDH HeO6XO[[I/IMOCTI) B OOHOBJICHUM 3HAYCHUSA HepeMeHHOﬁ.

[IpeamososxuM, 9TO Balra mMporpamMMa J0KHA MOACIYUTATD KOTUIECTBO
pas, KoT/Ia YPOBEHb 10X0/Ia HaXOAWJICS HIKE HyJIeBoi otMeTKu. /7151 aToro
BaM ToHaz06uIach Obl nepemennas-cuemuux. CueT4uK — 9T0 ocobas mepe-
MeHHas1, K KOTopoil nmpubasisiercst 1 BCsAKMiT pa3, KOrJa HaCTyIIaeT Olpe/ie-
jernoe cobbrtre. Kaxaplil pas, KOrja 3HaueHue J0X0[a IIPEJCTABIEHO OT-
pUIaTEIbHBIM YHCJIOM, BBl MOKETE BBITIOJIHUTD CJIEIyTOIIee:
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lossCount = lossCount + 1; /* lpuBasisgerT 1 K 3HAUEHUD

nepemenHoir lossCount */

// BHUMAHME

B knaccuyeckoii mateMaTtmke nepeMeHHas He MOXEeT PaBHATLCSH CaMoii
cebe nnoc 1. OgHako B cryyae ¢ MHOOPMATUKON U KOMMbIOTEPaMU npe-
Oblayliee BblpaxeHue cHavana npnbaBnsieT eANMHNLY K y>Ke MeloL,eMycst
3HAYeHUI0 NepPeMEHHON 1ossCount, MOCE YEro 3anncbiBaeT NOJy4mB-
LIniAcsa pe3ynbTaT B NEPEMEHHYIO 1ossCount, N0 CyTU, 3TO SKBUBAJNIEHT-
HO MPOCTOMY NPUOABNEHNIO €ANHULBI K MEPEMEHHOI 1ossCount. 3a-
MOMHUTE, 4YTO 3HAK PABHO O3HAYAET «B3SATb MPaBYI0 YaCTb BblPaXXeEHUS,
BbIYNCINTbL 3HAYEHME 1 3aNnCaTb ero B NepeMeHHYIO B JIEBOM 4acTu».

Cremyroras mpocTas IporpaMMa BBIBOAUT Ha 9KpaH yncia oT 1 110 5, nc-
MIOJTB3Y S MIPU ATOM TIepe]l KaKABIM BBI30BOM (DYHKIINH printf () omeparuio
MPUCBOEHMSI CO CYETYNKOM, a 3aTEM BBITIOJIHsIET O0OPaTHbII OTCYeT /10 1:

// THporpamma-npuvep N1 us rnaBer 10

// PykoBomcTBa 1o C mJjigd HOBMUKOB, 3-€ M3IOaHMe

// @amn ChapterlOexl.c

/* 32Ta nporpaMMa yBeJIMUMBAET 3HAUEHME CUeTuMkKa OT 1 IO

5, Hnpu 3>TOM, BEBOIS Ha IedaTb OOHOBJIEHHHE
IIOCJIe Yero BHIIOJHAET oOOpaTHBM OoTCcueT mo 1

#include <stdio.h>

main ()

{

int ctr = 0;

ctr = ctr + 1; //yBelmuuBaeT CUETUMK OO 1

printf ("3HaueHme cuerumka: %d. \n", ctr);
ctr = ctr + 1; //yBeauumBaeT CUeTUYUK IO 2
printf ("3HaueHue cuerumka: %d. \n", ctr);
ctr = ctr + 1; //yBeauumBaeT CcUeTUYMK IO 3
printf ("3HaueHue cuerumka: %d. \n", ctr);
ctr = ctr + 1; //yBeauumBaeT cUeTuuk nO 4
printf ("3HaueHue cuerumka: %d. \n", ctr);
ctr = ctr + 1; //yBeauumBaeT CUETUYMK IO b5

printf ("3HaueHue cuerumka: %d. \n", ctr);

3HAUYeHUd,

*/
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cueTumk no 4

%$d. \n",

ctr = ctr - 1; //ymeHbmaer

ctr)

~.

printf ("3HaueHMe cuUeTuMKa:

ctr = ctr - 1; //yMeHbmlaeT CUETUMK OO 3
printf ("3HaueHue cuerumka: %d. \n", ctr);
ctr = ctr - 1; //yMeHbllaeT CUETUMK OO 2
printf ("3uaueHue cuerumka: %d. \n", ctr);

ctr = ctr - 1; //yMeHbllaeT CUETUMK OO 1

return 0;

}

Huke mpuBeieHo TO, KaK BBITJISIUT BHIBOJ IIPOTPAMMBI Ha akpane. O6pa-
THTEe BHUMaHUe, 4TO 3HaUYeHNe IlepeMeHHON ctr IIPo/IoJIKaeT yBeJIMUnBaThCs
(B KOMIIBIOTEPHOH TEPMUHOJIOTUH TAKOE SIBJICHUE HAa3bIBACTCS. UHKPEMEHMOM
3HaueHMs) Ha 1 ¢ KaXK/IBbIM BhIpaKeHMeM TIPUCBANBAHMS IO TEX 1TOP, TIOKA OHO
He CTaHEeT PABHBIM 5 U TIOCJIE YeT0 HAYNHAET YMEHbIIATHCS (dekpemenm 3Haue-
Hus) Ha 1 ¢ KaxK/IbIM BBIPQKEHNEM IIPUCBAMBAHMS /10 TEX 110D, II0Ka 3HaYCHUE
cueTyrKa He cTaHeT paBHBIM 1. (Bpruntanme 3HaueHWI U3 cCYeTIYMKA MOXKET
OKa3aThCsI MOJIE3HBIM, HAPUMED, ec/iin Obl BaM MOTPEOOBATIOCH YMEHDIIATh
KOJIMYECTBO CKJIJICKUX OCTATKOB IIPOYKIINU IIPU KaKIOH IIPojaKe.)

BHadeHue
3HaueHMe
BHadeHue
3HaueHMe
3HaueHue
3HaueHMe
3HaueHue

3HaueHue

cCUyeTUurKa

CcCueTurKa

cCHeTUMrKa

cCueTurKa

CueTulrKa

cCueTurKa

CueTurKa

cueTurKa

N w0 w N

3HadUeHMe CcuUeTuMKa

B ocranpabIX CJIydasx BaM HOTp66yeTCH O6HOBI/ITB 3Ha4Y€eHUE IIEpEMEH-
HOW, IprOaBUB WM WHBIM 006Pa3oM M3MEHUB 3HAYEHHE UTOTOBOTO MOKa3a-
tesst. Coreytonee BbIpaskeHue MpUCBanBaHKsl YBeJINUNBACT 3HAUCHHUE Tepe-

MEHHO! sales Ha 25%:
sales = sales * 1.25; /* YBenuumThr sales Ha 25% */

B a3bike C MpeAyCMOTPEHO HECKOJIBKO COCMABHbLIX ONepamopos, No3B0OJIA-
IOIMMX BaM OOHOBJIATD 3HAYCHUEC TIepeMEHHbIX METO/IOM, ITOXOKNM Ha TOJBKO
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4TO OMUCAHHBIN (MHKPEMEHT, IEKPEMEHT 1 OOHOBJIEHNE 3HAUEHSI O0JTee YeM
Ha 1). OfHAKO BMECTO MOBTOPHOTO MCIOJIb30BAHUS MEPEMEHHOI IO 00euM
CTOPOHAM 3HAKa PaBHO, BbI MOJKETE HAlleUyaTaTh 3HAUCHUE IePEMEHHON TOJIb-
KO o/iiH pa3. Kax u B 60JIbIINHCTBE CIIy4YaeB, HECKOIbKO IPUMEPOB TTO3BOJIST
MPOSICHUTBH TO, KAK PAOOTAIOT 1 UTO JIEJAI0T COCTABHBIE OTIEPATOPBI.

% NMPUMEYAHUE

B rnaBe 15 nokasaH 6osiee NpocToit cnocod 06HOBNEHUS 3HAYEHNNA ne-
PEMEHHOI C NOMOLLLBIO BbIpaXeHus for.

Ecun Bl X0THTE TPHbaBUTh 1 K 3HAYEHUIO TIEPEMEHHOI, TO BBl MOJKETE
BOCTIOJIb30BATHCS ONIEPATOPOM COCMABHOZO COYCEHUsL +=. Pe3ynbraT mpuBe-
JIEHHBIX HIKE BRIPDAKEHUH NIeHTHIEH:

lossCount = lossCount + 1; /* IlpubBasnger 1 x lossCount */

lossCount += 1; /* Ilpubasiger 1 k lossCount */

BMmecto ymHOKeHUsT mepeMeHHON sales Ha 1,25 ¢ TOCTEAYIONNM TTPH-
CBOEHUEM ee caMoil cebe:

sales = sales * 1.25; /* YBenuumTb sales Ha 25% */

BBl MOKETE BOCIIOJIb30BATHCS OIIEPATOPOM COCTMABHO20 YMHONCEHUSL, * =, CJIe-
AYIOIM 00Pa3oM:

sales *= 1.25; /* YBenmuuuTh sales Ha 25% */

p COBET

Tak Kak BamM HE HY>XHO nedatatb UMSI OOHOM M TOW Xe NepeEMEHHON Mo
obenM CTOpOHaM 3Haka paBeHCTBa, ropa3ao buicTpee 6yaeT BOCMNOSb-
30BaTbCs COCTaBHbLIM OMepaTopoM, YeM pacnucbiBaTb MOJIHYO GopMy
BblpaxeHus npucBamBaHus. Kpome Toro, coctaBHble ornepaTopbl NO3BO-
NAI0T YMEHbLUUTb KONMYECTBO OMNeyaTok B KoAe, Tak Kak BaM HeT Heob-
XOOUMOCTU ABaxabl HabupaTb C KNaBuaTypbl MM OAHOM U TOW Xe nepe-
MEHHOW B OHOM BblpaXKeHWUM.

B rta6a. 10.1 mpuBeaeHbl Bce COCTaBHBIE ONMEPATOPHI MPUCBAWBaHUS,
a Tak’Ke TTPUMEPHI K KAKIOMY U3 HUX. Y BCEX OIEepPaTOPOB, OT CIOXKEHUS /10
JIeJIEHNS TI0 MOJLYJTIO, KOTOPBIE BBI YK€ BCTPEYaau B ATOW KHUTE, €CTh COOT-
BETCTBYIOIIUI COCTABHOI OIIepaTop.
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Ta6n. 10.1. CocTaBHble onepaTopbl NPUCBaNBaHUS

CocraBHoii oniepaTop IIpumep Bsipaskenne-sKBUBaJIeHT

*= total *= 1.25; total = total * 1.25;
/= amt /= factor; amt = amt / factor;

%= days %= 3; days = days % 3;

+= count += 1; conut = count + 1;

-= quantity -= 5; quantity = quantity - 5;

Bropasi mporpaMma-mipuMep BBIBOIMUT Ha 3KpaH abCOTIOTHO TY JKe WH-
opmaruio, 4To U nepsast IIporpaMma B 3TOH IJ1aBe, OHAKO Ha 3TOT pa3 s
YMEHBIIIEHNUSA 1 YBeJMYeHUS 3HaYeHU CUETUYNKA UCIIOJIb3YIOTCS COCTaBHbIE
oreparopbl. Kpome TOro, HEKOTOpPbIE COCTABHbIE OIIEPATOPLI PACIIOIOKEHDI
npsiMo BHYTPH (DYHKITHKE print £ (), 9T0 OBIIO CIETAHO C TEM, YTOODI TIOKa-
3aTh BaM, KAaKIM 00Pa3oM MOKHO CBECTH J[BE CTPOKH KOJIA B OIHY.

// Tporpamma-npumep N2 n3 ryase 10
// PykoBomcTBa rno C mjig HOBMUKOB, 3-€& M3IaHMe
// ®amn ChapterlOex2.c

/* 32Ta nporpaMMa yBeJMUMBAET SBHAUEHME CUeTuMka OT 1 OO
5, HOpu >TOM, BEBOLS Ha edaTb OOHOBJIEHHEIE 3HAYEHMS,
IOCJIE YeT'O BHIIOJHSAET OOpaTHHM oTcueT mo 1. IIpu 3TOM
VICIIOJIL3YIOTCS COCTaBHEIE OIEepaTOopH */

#include <stdio.h>
main ()
{

int ctr = 0;

ctr += 1; //yBenmumBaeT CUETUMK OO 1

printf ("3uaueHme cuerumka: %d. \n", ctr);

ctr += 1; //yBenmumBaeT CUETUMK OO 2

printf ("3Hauenme cuerumka: %d. \n", ctr += 1);
ctr = ctr + 1; //yBeauumBaeT cueTuuk no 4
printf ("3HaueHme cuerumka: %d. \n", ctr);
printf ("3naueHue cuerumka: %d. \n", ctr+l);
ctr -= 1; //ymMeHbmaeT cUeTumk no 4

printf ("3HaueHue cuerumka: %d. \n", ctr);
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printf ("3nauveHme cuerumka: %d. \n", ctr -= 1);
printf ("3nauveHue cuerumka: %d. \n", ctr -= 1);
printf ("3HaueHue cuerumka: %d. \n", ctr -= 1);

return 0;

}

Cnepute 3a nopsgkom!

BsruisinyB elite pa3 Ha TaOJIUILY HOPsiIKA BBITIOJHEHUsT MaTEMaTHYECKUX
orepanuii, IpUBeIEHHYIO B MpeAbiayIneil riase (Tabm. 9.1), u Haiiasa B Heil
coCTaBHBIE OIIEPATOPBI, BbI OGHAPYIKUTE, YTO Y OMEPATOPOB HTOTO TUITA OYEHb
HU3KMiT Tipuoputer. Hampumep, omepaTop += HaXOAUTCS Ha HECKOJbKO
YPOBHEIT HUKE, YEM OTIEPaTOp +.

Crauasa 9To MOXKET He 3ByYaTh Kak HeuTo BaskHoe. (Ha camowm niete, Bo3-
MOJKHO, HUY€ro u3 Toro, 4Y1o Mbl TOBOPpUJIN 110 STOﬁ TeME, HE KaKeTCA BaM
Ba)KHBIM W CJOXKHBIM. Ecim 310 Tak, To 3ameuamenvro! A3pik C ropasmno
Jlerye, 4eM BaM ITIPO HETO paccKasbiBajiu.) I1opsiioK BBITIOJHEHUS Onepalnii
MOKET BCTPEBOKUTH HEOCBEIOMJIEHHOTO TporpammucTa. [logymaiite, xKak
[TO/ICYNUTATH 3HAYEHKE BTOPOTO BBHIPAKEHUSI:
total = 5;
total *= 2 + 3; /* OOHOBJsgeT nepeMeHHyo total */

Ha mepBblii B3rJsi1 MOXKET TIOKAa3aThCs, UYTO 3HAUYEHHE TIEePEeMEHHOU
total 13, Tak Kak Bbl 3HAETE, YTO YMHOKEHUE BBITIOJTHSETCS TIEPE]T CII0-
KenveM. /la, BBI MpaBhl, yMHOKEHHE HAa CAMOM JieJie BBITIOJHSETCS Tepen
CJIOKEHWEM, HO B COOTBETCTBUM C TIOPSIZIKOM BBITIOJTHEHUST MAaTEMAaTHIECKIX
OTIEPATOPOB COCMABHOE YMHOINUCEHIUE BBITIOTHSIETCS noce cioxkenus. 1loaro-
My CHauajia BBIUUCJISIETCSI CyMMa 2+ 3, [IOCJIe Yero Pe3yJsibTaT CJIOKEHUS
(5) ymMHOKaeTcs Ha cTapoe 3HaueHue repeMeHHol total (KOTopoe Takske

paBHsieTCsl 5), COOTBETCTBEHHO OKOHYATEJIbHBIN PE3yJIbTaT 3TOTO BbIPasKe-
HUS paBeH 2 5, Kak mokasano Ha puc. 10.1.

total *= 2+3;

AHaJIOTMYHO BBIPAKEHUIO:

total = total * (2 + 3);
TaK Kak *= HaXOAMTCA B TabIUIE HUIKE, 9eM +

Puc. 10.1. CocTtaBHble onepaTopbl HAXOAATCS Ha HU3KOM YPOBHE
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NMpuBeneHne TMNOB NEepPeMeHHbIX:
Fonnusya mor Obl NOY4YUTLCS
y C cneusadpdpekram

CymrecTByeT ABa TUNA MIPUBEIEHUS: IEPBBIN TUIT OTHOCUTCS K cHerad-
exram KuHOMHAYCTPUU (HO MBI IOTOBOPUM C BaMU He O HEM) M BTOPOI —
TIpUBe/IeHNe TUTIOB TTEPEMEHHBIX, UCTIOIB3YIoneecs B A3bike C.

Omnepartus npusedenus muna B s13bike C BpeMeHHO U3MEHSET THTI Tiepe-
MEeHHOI ¢ ogHOTO Ha Apyroi. Huke mpuBenen gopmMar omepariuu mpuBeje-
HUS TUIIA:

(THmll]aHHBIX) 3HAYEHUE

DIeMEHT TrrJla HHEIX MOKET OBbITh JI0OBIM TUIIOM ZaHHBIX sa3bika C, Ha-
npuMep int wan float. DIeMeHT 3HaueHMe — ITO J0basd nepeMeHHas,
JuTepas uian Beipaskenne. [Ipeamonoxmm, 9To 1ieouncaieHHas mepeMenHast
age COIEPKUT 3HAYEHUE 6, CJAEAYIONasd CTPOKA KOHBEPTUPYET 9TO 3HAUCHIE
B 3HaUYeHUe C IJIaBaoeil TOYkoi 6. 0:

(float) age;

Ecsu Obl BbI HCIIOJIB30BAJIN MIEPEMEHHYIO age B BbIPAXKEHHH COBMECT-
HO C Jpyrumu IepeMeHHbIMHU Tuia float, TO [/ COXpaHEeHUs 11eJI0CTHO-
CTHU BBIPAKEHUST BaM TIOTPeGOBATIOCH ObI TIPUBECTU MEPEMEHHYIO age K TUILY
float.

p COBET

Mpwn cMeLlBaHNN Pa3HbIX TUMOB AAHHbLIX aBBTOMATUYECKU MOTYT BO3HMK-
HYTb NPOBSIEMbI C OKPYIIIEHNEM 3HAYeHUI. YTobbl n3bexatb 3TUX Nnpo-
6nemM, Mbl PEKOMEHAYEM BaM MPUMEHSTb 3KCMANLMTHOE NPUBELAEHME
BCEX MEPEMEHHBIX 1 IUTePanbHbIX KOHCTAHT BbIPAXEHUS K €AUHOMY TUMY
DaHHbIX.

He ucnionp3yiiTe npuBeseHne TUTIOB B CTPOKAaX KOJIa, KOT/Ia IepeMeHHast
HCIIOJIb3yeTcst cama 110 cebe. VIcnoibayiite puBeieHIe THIIOB TOJIBKO B TOM
caydae, rjie epeMeHHY0 WK BbIpaskeHre HeoOX0AMMO peoOdpasoBath st
MIPaBUJIbHOTO BbIYMCIeHUI 3HaueHus. lIpenpiaymiuii mpumMep MpuBeneHUs
THIA EPEMEHHON age MOKET ObITh MPOMJITIOCTPUPOBAH CJIEAYIOMUM 00-
pasomM:

salaryBonus = salary * (float)age / 150.0;
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[enouncnennas nepeMenHas age He TIPEBPAIIAETCS B TEPEMEHHYIO THTIA
float, a JIUIIb BPEMEHHO NPUBOOUMCSL K STOMY THITY TOJBKO JIJIST BBIYUCIIE-
HUSI 3HAUYEHUS] ITOTO BbIpaKeHUs. B OCTaJbHBIX ydacTKax MPOrpPaMMHOTO
KOJIa, T/le TUTI TIePEMEHHON age He MPUBOANUTCS SKCIINIIUTHO, 3Ta IEPEMEH-
Has TaK ¥ OCTAeTCA IEJTOINCTEHHON.

// BHUMAHME

Ecnv npu HanucaHuu nporpammbl BaM CAULLKOM 4YacTO MPUXOAUTCS
NPUBOAUTbL TUM KaKOW-1Mb0o NepemMeHHON, TO, BO3MOXHO, Bbl M3HAYasb-
HO BblIOpanM HEBEPHbIN TN A1 3TON NEPEMEHHOW.

Bbi MoKeTe BBIIIOJIHUTD IIpuBeAcHUE THUIIA /I EJI0TO BbIPaKEHUA. Cie-
AYIOLIEE€ BbIPpAKEHUE ITPUBOJAUT TUIT 3HAYEHUA BbIPDAKEHUA TEPE/] 3aIlINCbhIO
€ro B [IEPEMEHHYIO!:

value = (float) (number - 10 * yrsService);

3ak/oueHre BIPAKEHUSI B CKOOKM IPENSITCTBYET MPUBEACHUIO THIIA
TOJIBKO TIEPEMEHHON number, a He Bcero BuIpakeHusA. OaHAKO B g3BIKe
C Takke MpeIyCMOTPEHO aBTOMAaTUUYeCKOe IMPUBENEeHUEe TUIIOB: TaK, €CJU
nepeMeHHast value oObsiBJeHa ¢ TUIIOM float, TO 3HAYeHUE BbIPAKEHSI
aBTOMATUYECKU IIPUBOAUTCA K TUILY £loat mepes 3amuchbio B IIEPEMEHHYIO
value.

Bripouem, eciiit Bbl XOTHTE C/IeIaTh BBIPAKEHIsT O0Jiee TIOHSITHBIMI U He
3aBUCETh OT ABTOMATUYECKOTO MPUBE/IEHUsI TUIIOB, BbI MOXKETe CBOOOIHO
MOJTB30BATHCS OTepaniell ABHOTO (IKCIINIIUTHOTO) TIPUBEICHUS THIIOB.

AGCONIOTHbLIA MUHNUMYM

[Tesbio 9TOM TJIaBbI OBLJIO HAYYUTH BAC TIOJIB30BATHCST OMOTHUTETbHBIMI
oTiepaTopamMu, MTOMOTAIONIMMHU B HalmMcaHuu mporpaMm Ha si3bike C. Kpome
TOTO, BbI TAKKe HAYYUJIUCH TI0Jb30BaTbCS IPUBEIEHUEM TUIIOB ITPU CMEIIIaH-
HOM MCIIOJIb30BAHUU [IEPEMEHHBIX U JIUTEPATbHBIX KOHCTAHT Pa3HOro THUIIA.
Huske nipuBe/ieHbl OCHOBHBIE MOMEHTBI TEKCTA 3TON I'JIaBbI:

° HpI/I OOHOBJIEHWM 3HAYEeHMUii IepeMEHHbIX HO]IbSyfITer COCTaBHbIMM
orepaTopamMu IMprCcBanBaHUA

° I/ICHOHBSyﬁTe COCTaBHbIE OITEPATOPbI IPpUCBaANBaHUA [AJIA YMEHbIICHUA
KOJIMYECTBA OIT€YaTOK 1 COKpAIlleHNA BPEMEHU HAIlMCaHUA TIPOTrpaMM
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Tun, Kk KOTOPOMY ITPUBOUTCS TI€PEMEHHAs!, BbIpasKeHNe I KOHCTAHT-
HOe 3HaYeHNe, 3aKTI09aeTCsT B CKOOKN 1 YKA3bIBAETCST CPasy Hepes mpu-
BOAMMbBIMH IIEPEMEHHBIMHU, BIPDAKCHUAMUN 1 KOHCTaHTaMK

He cmemuBaiiTe pasHble TUIIBI JAHHBIX, BMECTO 3TOTO BOCIIOJIb3YUTECH
oreparieil MpuBeeHUsT TUIIOB, YTOOBI TIPUBECTH BCE TaHHDIE K €[HHOMY
TUITY TIEPe]] BEIUMCIeHEM 3HAUEHUST BhIPAKEHUS

He CJIEAYET UTHOPUPOBATDH ITOPA/IOK BbITIOJTHEHU A onepaTopOB! Cocras-
HbI€ OIIepaTOpPbl UMEIOT OUYEHDb HU3KUHI IIPUOPUTET U BBITIOJTHAIOTCA TOJIb-
KO I1oCJie IPAaKTHUYECKU BCEX OCTAJIbHBIX MaTEeMaTHUYECKUX OIIEPAaTOPOB
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PA3BWUJIKA HA IOPOTE:
TECTUPOBAHUE OAHHbIX
AJ191 BbIBOPA NMPABUJIBHOIO NyTn

B sTo0ii r1aBe
b TeCTI/IpOBaHI/Ie JAaHHDbIX
* lcnosp3oBanue onepaTopa BeTBIEHU 1T

e Hcnoap3oBanue else

B a3bike C 1pesycMOTpeHO oueHb I0Jie3HOe BblpaskeHue if. Omnepa-
TOp 1f MO3BOJIAET BATUM IIPOrpaMMaM IIPUHUMATH PEIIeHNs 1 BBITIOTHATD
olIpe/ieJieHHble TIPOTpaMMHbIC MHCTPYKIMN B 3aBUCHMOCTH OT IIPUHSTOTO
pemennsd. TecTupys 3HadeHNs TepeMEHHBIX, Ballla TPOrpaMMa MOJKET TeHe-
pPUPOBATH OTJINYAIOIINECST BHIXOHBIE JAHHDIE, KOTOPbIE OY/IyT 3aBHCETH OT
MOJIY4E€HHBIX BXO/IHBIX IaHHDIX.

B aT0li T1aBe MBI TakyKe ONKUCBHIBAEM Onepamopvl cpasuerus. B couera-
HUU C OMIEPATOPOM 1 f orepaTopbl CpaBHEHUs TIpeBpanaioT 36k C B MOIII-
HBIIT HHCTPYMEHT 00paboTku gaHHbX. KoMmbioTepbl Gblar Obl Ha caMOM
JieJie OY€Hb CKYYHbBI, He YMell OHU TeCTHPOBATD JaHHbBIE, D0OJIEE TOTO, €CITH ObI
KOMIIBIOTEPbI HE MOTJIN IPUHUMATh PEIIEHUsT Ha OCHOBE TIOJyYeHHbIX JlaH-
HBIX, OHU OBLIN OBI JIUIIH GOJIBIITNMU KaJbKYJISTOPAMHU.

TecTupoBaHue gaHHbIX

B s3bike nporpammupoBanust C Beipaxkenue 1 f (anan. <ecnu». — Ipu-
Meu. nep.) paboTaeT TOUHO TaKKe, KaK U B Pa3TOBOPHON peunt: Eciu umo-mo
gepno, coeramv 00Ho deticmeue; unave coeiamo opyzoe. BarisiHuTe Ha ciie-
JIYIOIINE BBIPAKEHMUS:

Ecimm (if) s 3apaboTarn IeHeT, Mel I0oeleM B JTajuo.
Ecim (if) 7ydnam He nmomxomaT, BEPHYTb MX B MarasWH.

Ecimm (if) Ha ynmue xapkKo, MOJIUTH JIYXauKy .
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B Tabm. 11.1 mepeunciieHsl omepaTopsl cpaBHeHUS st3bika C, TTO3BOJISIO-
IMe BBIOJHUTD TeCTUPOBaHue AaHHbIX. OOpaTrTe BHUMaHKE, YTO HEKOTO-
pbI€ OIIEPATOPHI CPABHEHUSI COCTOSIT U3 JIBYX CUMBOJIOB.

Ta6n. 11.1. PaunoHanbHble onepaTtopbl s3bika C

Onepatop cpaBHeHHs Onucanue

== Pasno

> Bosbie

< Memnbime

>= Bospiie min paBaO
<= MemnbIne nayn paBHO
!= Hepaguo

}Q NMPUMEYAHMUE

OnepaTopbl CpaBHEHWA CpaBHUBAIOT ABa 3HaYeHus. 1o 06enmM cTopoHam
oneparopa Bceraa HeobxoanMMo yKasblBaTb NEPEeMEHHYI0, TUTepasnbHY0
KOHCTaHTY, BbIpaXkeHNe N1 UX CoYeTaHus.

[Ipex e yem BbI TOTPy3UTECH B M3yUeHUE OTlepaTopa BeTBAeHu 1 f, 1a-
BaiiTe pacCMOTPUM HECKOJIbKO OIEPaTOPOB CPaBHEHUS, YTOOBI TIOHSITh, YTO
Ha caMoM jiesie OHU obo3HauyaoT. OOBIUHBII OlepaTop MPOU3BOAUT HEKUI
MaTeMaTHdecKni pe3ysbrat. Oneparop cpaBHEHUS JKe, B CBOIO OUepe/ib, TTPo-
uzBoaut peayabrar UCTUHA unu JIOJKD. IIpu cpaBHeHUN ABYX 3HAUEHUT
pesyJibratoM GyzieT anbo noATBepKIeHIe, MO0 onpoBepskenune. Harpumep,
TIPETIONOKUM, YTO TIEPEMEHHBIM TTPUCBOEHBI CJIEAYIONINE 3HAUEHNS:

int 1 = 5;
int 3 = 10;
int k = 15;
int 1 = 5;

TOT/IA CJIEYIONTNE BBIPDASKEHUS UCTNUHHDL
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CJIEZ[yIOH_[I/Ie BbIpaK€HUA HE UCTUHHDI, 3SHAYNUT, OHU JIOHCHBL:
i> 3;
k < 3;
k ==1;

p COBET

YT0o0bl pasnuyaTb ONepaTopbl = U ==, 3aNoMHUTE, 4TO, Aabbl yTBEpPXOaTh,
YTO YTO-TO PABHO YEMY-TO, B 3TOM HEOOXOAMMO YO AUTLCA ABaXIbI.

// BHUMAHMUE

Mo obenm cTopoHam OnepaTopoB CPaBHEHUS HeoOXOAMMO nomellaTb
TOJIbKO COMOCTaBUMbIE 3HAYEHWS1, UHbIMU CJIOBaMU, HE HY>XHO CpaBHMBAaTb
CMMBOJ1 C YMCJIOM C MNaBatoLLer TO4Kon. Ecnm HeobxoamMo CpaBHUTL ABa
3HA4YeHNs1 Pas3HbIX TUMOB AAHHbLIX, BOCMNOMIb3YNTECH Ornepaumen npmeene-
HUS TUMNOB, 4TOObLI NPV CPpaBHEHU 00a 3HAYEHNS! OblIM OAMHAKOBOr O TUMNa.

Kaxxnprit pas, korma C BBITIOJHIET OTIEPATOP CPABHEHUS, TTPOU3BOIUTCST
3nauenne 1 mim 0. MlctuHa Becerza paBHa 1, a JioxKb Bcerza paBHa 0. Cre-
JIyTOIIIe BhIPAsKEHUST TIPUCBAUBAIOT 3HAUeHNe 1 TIepeMeHHOI a U 3HaueHue
0 nmepeMeHHOH b:

a= (4 <10); // (4 < 10) mMCTMHHO, MO3TOMY B a
3anmcepaeTcsa 1

b= (5==29); // (5 == 9) J0XHO, IIO3TOMYy B b
zanucepaeTrcsa 0

B cBomx mporpammax Bbl TakkKe OyeTe 4acTo IOJIb30BaThCsl ONEpaTo-
paMu CpaBHEHMs], MOCKOJIbKY BaM 4acTo OyaeT HeOOXOIMMO 3HATh, MPEBbI-
cuJ1 i 00beM TIpojiask (COXpaHEeHHBIH B IePEMEHHYTO0) MOCTABIEHHYIO 1[eJIb,
COIIEJICST JIM TIIaTeKHBINA OajaHc WM, Hanmpumep, TpeOyercs JiM 3aKa3aTh
KaKOM-TO TOBap WJIK OH ellle ecTb Ha ckJajie. Celiuac Bbl BUJIEJIHN TOJIBKO BEP-
XYIIKy aficbepra 1moj Ha3BaHUEM <«OIepPaTOPbI CPABHEHUS», B CIEAYIOIIEM
paszesie Mbl OObSICHUM BaM, KaK MU [10JIb30BAThCSI.

Ucnonb3oBaHMe oneparTtopa BeTBNeHusa if

[l TecTpoBaHus JaHHBIX OIIePaTop BeTBJIeHUs 1f UCIob3yeT olepa-
TophI cpaBHeHMsA. Huzke mpuBesien (hopmat BeIpaskeHNs ¢ 0mepaTtopoM i f:
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if (ycmaoBue)

{ 6ok M3 OIOHOI'O MJIM HECKOJBKUX BBIpa)KeHMT;I Ha s3vke C; '}

3axouyenne yciaoBma B CKOOKU 0053aTe/IbHO. Y CI0BME IIPEACTABIIS-
eT co6oii pessIMOHHBIN (CpaBHUTEIbHBI) TeCT HAIOA00KE TeX, 0 KOTOPHIX
11712 PeYb B TIPEIBIAYIINEM pasfieie. BJI0K M3 ONHOTO MJIM HECKOJIbKMUX
BHPaXeHMM Ha A3blKe C TakKe [IPUHATO HA3bIBATb TeJIOM BhIPpAKEeHU
¢ oniepatopoM if. DurypHbie CKOOKH BOKPYT 6JI0KA M3 OIHOTO MM
HECKOJBKMX BEPaxXeHul Ha s3bike Co0s3aTesIbHbI, eCJIU TEJIO oIepa-
TOpa 1f COCTOUT M3 HECKOJIbKUX BbIPAKEHUI.

p COBET

Jaxe B TOM cnyyae, korga ourypHbele ckobku Heobs3aTesbHbl, TO eCTb
ornepaTop if CoAepXuT B Tese TOJIbKO OOHO BblpaXeHue, Mbl PEKOMEH-
OyeM BCe PaBHO MCMOJ1b30BaTb PpUrypHble ckobkun. Ckobkm Bam nNpuro-
OATCA, ecnv B Nocneayowem BaM notpedyetca [o6aBUTb BblpaXeHus
B Teno onepartopa if. Ecnu B ckoBkmn 3aknioyeHbl HECKOJIbKO Bblpaxe-
HWIA, TO TaKne BblpaXeHUs!, 3aK/IlOHEHHbIE B CKOOKN, TakKe Ha3blBalOTCH
COCTaBHbIM BbIPaXXEHNEM.

B caemyronieit nmporpaMmMe WJJIIOCTPUPYETCS MCIIOJIb30BaHUE OIEPaTo-
paif:
// Tlporpamma-npumep N1 m3 rjaBwm 11
// PyxosomcTea rno C Ojig HOBMUKOB, 3-& M3ITaHMe
// ®ann Chapterllexl.c

/* 2Ta nporpaMMa 3amlpalMBaeT y [IOJIb30BATEJIS IOl
POXOEHMS M BBUMCIISET, CKOJIbKO JIeT eMy MCIOJIHSeTCS

B aTOM Tony. (I[IporpamMma TakXe IOMNOJIHUTEJIbLHO IIPpOBepseT,
He OBUI JIM BBeIEeH elle He HacTynuBuMi ron.) Kpome Toro,
nporpaMMa cooblmaeT MOoJb30BaTelo, OBJI JIM OH POXIEH

B BUCOKOCHBIM ronm */

#include <stdio.h>

#define CURRENTYEAR 2013

main ()

{

int yearBorn, age;

printf ("B kakoM romy Bel pommymch?2\n");

scanf (" %d", &yearBorn);
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// 2To BbpaxeHue if MOXeT MNPOUBBECTU IPOBEPKY
// BBEIEHHHIX HOaHHBIX, UYTOOHB YyIOCTOBEPUTHCS
// B TOM, UTO BBEIOEHHHI I'OI MOXET
// COOTBETCTBOBATH IEUCTBUTEJILHOCTHU.
// TporpamMma OPOLOJIKMT BHIIOJHATHCS TOJIBKO NPW YCJIOBUMU,
// YTO BBENEHHE I'OI HACTYNWJI paHblle TeKymero Toma
if (yearBorn > CURRENTYEAR)
{
printf ("lpaBma? Bel eme He pomuimch?\n");
printf ("Xorure nompofoBaTh BBeCcTM mpyrou roxm?\n");
printf ("B kakoM romy Bel pommiuce?\n") ;
scanf (" %d", &yearBorn);
}
age = CURRENTYEAR - yearBorn;
printf ("\nB sToM romy B JleHb POXIeHMS BaM MCIOJHUTCH
%d ser!\n", age);
// BTopoe Bupaxenme 1f MCHOONB3yeT ONEPaTOP IOEJIEHUS 10
// MOnyJio IJIS NPOBEPKM, HEe OBl JIM T'OI POXISHUS
// BUCOKOCHEIM. JDTOT KOI OyIeT BHIIOJHEH TOJILKO,
// ecnu TOm OKaxeTCcsa BUCOKOCHBIM
if ((yearBorn % 4) == 0)
{
printf ("\nBel pommiuch B BUCOKOCHBI Tom! KpyTo!\n");
}

return O;

}

PaccMoTpuM HECKOJIBKO MMpUMeYaHuid K TporpamMme. Eciti B ¢Boei Tpo-
rpaMMe BBI UCTIOJIb3yeTe TEKYIIUI TO/I, TO 9TO XOPOIIWI TIpUMep TiepeMeH-
HOM, KOTOPYIO MOKHO YCTAaHOBUTD C TTOMOIIBIO JMPEKTUBBI MPETPoIleccopa
#define. TakuMm 06pa3oM, ecJiu BbI Oy/ieTe 3aIlyCKaTh 9Ty IporpaMmy B Oy-
JYTIEM, BCE, YTO BaM MTOHAI00UTHCS CIEJIATh — U3MEHUTH OZIHY CTPOKY KOJIa.

[lepsorit onepatop i f — 3TO IpUMeEp TOTO, KaK BBIPAKEHUS € 1 f TOTEH-
IUATHHO MOKHO MCIIOJIB30BATh JIJIS TOATBEPKICHUS NTaHHBIX. Beipakenue
MIPOBepPsIeT, He BBEJ JIM MOJIb30BATEJb €llle He HACTYNUBIINUN TO/, U, ecJau
MOJTh30BaTeNb BBEJI HEMPABUJIBHBIN TO, IMTPOTPaAMMa BBITTOTHSIET YIACTOK
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KO/Ia, IOMeIeHHbIN B urypHble ckoOKu. Eciin ke 1moJib30BaTesb BBEJ J10-
ITyCTUMOeE 3HA4YeHNe TO/a, TO ITPorpaMMa MPoITyCcKaeT TeJso ornepaTopa if 1o
CTPOKH, BBIYUCJISIONIEN BO3PACT MOJIb30BATE. YUaCTOK Kojla B (DUTYPHBIX
ckoOKax obpaliaeT BHIMaHKeE T10JIb30BaTe sl Ha TO, YTO OH WJIM OHA ellle He
pomuics (-ach), ¥ aeT TMOJb30BATETIO BOSMOKHOCTH BBECTHU APYTYIO UMDY
rozia. [locsie aToro nporpaMma mpo10JKaeT HOPMAJIbHOE BBITIOJIHEHUE.

31ech BBI, BO3MOKHO, YK€ 3aMETUJIA CEePbe3HBI HEeIOCTAaTOK HAaIIero
miana. Ecm mosib3oBaTesib BBOAUT HEMONMYCTMOE 3HAYEHHUeE TO/la BO BTO-
POii pas, To MporpaMMa Bce PaBHO MPOAOJIKAET BBIOJHEHUE U JaKe CO00-
aeT MOJb30BaTEI0 BO3PACT B BU/lE OTpUIIaTebHOTrO uncial J[pyroit cTuib
YCJIOBHBIX BBIPQ)KEHUH, UK do ... 1oop, TPOJ0JKaeT HACTauBaTh Ha BBe-
JIeHUU KOPPEKTHBIX TAHHBIX /10 TeX MOP, TIOKA MOJIh30BATEb HAKOHET] UX He
BBejier. Bosee moapobHo aTa MeTOAMKA olKcaHa B riase 14.

p COBET

Bbl MOXeTe N3MEHUTb OnepaTop CPaBHEHWSs, NO3BOJISIOLINIA HE MPUHN-
MaTb BBEEHHbIe AaHHble, eCiv NoJib3oBaTtesb BBeN uMdpy roga 60sb-
e UM paBHyo undpe TekyLLero roga, Ho, BO3MOXHO, MoJfib30BaTesb
NNLLBL MOMOraeT HOBOPOXAEHHOMY!

ITocse moxcyeTa TOTO, CKOJIBKO JIET UCIIOJIHUTCS II0JIb30BATEIIO B 9TOM
TOZY B ZIEHDb POsK/IEHUSI, BBITIOTHSIETCS BTOPOE BhIPasKeHHe 1 £, MpoBepsIiolee
C TIOMOTITBIO OTIePAIIUN JIeJIEHUS TI0 MOIYJIIO TOM POKIAEHUS TTOJIb30BATENS,
U BBISICHSIOIIEE, POAMJICS 1 OH (OHA) B BUCOKOCHBIN To/l. TOIbKO BUCOKOC-
HbIE TO/bl MOKHO HAIleJI0 PasieuTh Ha 4, TaKuM 06pasoM, TOJIbKO JIIOIH,
POAMBIINECS B OJMH U3 TAKUX IOA0B, CMOI'YT YBUAETH COOOIIEHNE, YTO OHU
POJIMIIUCH B BUCOKOCHBIH To/1. JIJis1 BCEX OCTaIbHBIX ATOT YYACTOK KOJIA TIPO-
MyCKaeTcsl — U IMporpaMMa JIOCTUTAET TOUKU 3aBEPIIEHS.

% NMPUMEYAHMUE

MokepHas nporpaMma B NpuioxeHun b cnpatuveaeT nonb3oBaTens, ka-
Kne KapTbl HY>XXHO OCTaBUTb, a Kakne 3amMeHnTb. OnepaTop i £ NCnonb3y-
eTcs A1 TOYHOro onpenesieHnst Toro, YTo Xo4eT caesiaTb NoNb30BaTe b.

NUHave...: Ucnonb3oBaHue else

B npenpinyiemM paszesie Bbl y3HAJIN, KaK HAIMKCATD aJITOPUTM BBITTOJTHEHUS
MIPOTPAMMBI B CJIydae, eCIU PeIAITUOHHBIN TecT mAaeT pe3yasrar UCTUHA.
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Ecimm pesynsrar recta JIOJK b, nuuero we npoucxoaut. B aTrom paszeste 00bsic-
HseTCs UCMOIb30BaHue onepaTopa else (awen. «<unades. — [lpumey. nep.),
KOTOPBIN MOKHO 100aBUTh B CTPYKTYpY oreparopa i f. C moMolpio orepa-
Topa else BBl MOJKETE YKa3aTh KOHKPETHBIE JEHCTBU, TIPUMEHSIEMBIE TIPO-
rpaMMOIl B cJIydae, eCli pe3yJsTaT PeJSIMOHHOTO TecTa JoXHBIH. [lanee
npuseeH popMaT KOMOGHHIUPOBAHHOTO oriepatopa if .. else:

if (ycrnoBue)
{ 6uox M3 OOHOTO MM HECKOJLKMX BEPAXeHMM Ha s3bike C; '}
else

{ Byox M3 OODHOTO MJIM HECKOJIbKMX BHPAXEeHMM Ha sA3vke C; }

Takum 06pa3oM, B CJIydae UCIOIb30BaHMs KOMOMHUPOBAHHOTO OTle€pa-
Topa if .. else mporpaMMa BBITIOIHUT OINH U3 ABYX YIaCTKOB KO/, B 3a-
BUCHMOCTH OT TOTO, HCTUHHO (B 3TOM cJjrydae Oy/IeT BBIIOJHEH KO/ i f) vin
JIOXKHO (B 9TOM CJiydyae BBITIOJHSETCST OJIOK else) MPOBEPeHHOE YCIOBHE
ITOT oTepaTop MOAXOANT UACATHHO, €CITU BB TTPEoIaraeTe B2 BO3MOXK-
HBIX pe3yJbTaTa U BaM HY’KHO BBITIOJHUTH PA3JMYHbIE MPOTPAMMHBIE WH-
CTPYKILUHM JIJISI KAXK/I0TO U3 Pe3YJIbTaToB.

Crenyiomuii puMep — 9T0 0OHOBJIEHHAsT BEPCHs HPEIbILYIIEH Tpo-
IPaMMBbl, B KOTOPOW UCIIOJIb3yeTCsl KOHCTpyKIus 1f ... else. B aroil Bep-
CUM II0JIb30BATEI0 He IIPEAOCTABJIAETCA BO3MOKHOCTD IIOBTOPHOIO BBOJA
rofia poKJIeHNs, HO 3aTO IIporpaMma II03ZpaBJisdeT II0JIb30BaTes C BO3Bpa-
meHreM us OyayIero.

// Tlporpamma-npumep W2 u3 rjaBwe 11
// PykomomcrTea o C OJjid HOBMUKOB, 3-€ M3OaHue
// ®amn Chapterllex2.c

/* BrTa nporpaMMa 3anpamyBaeT y [I0Jb30BaTeJid IOl
POXIOEeHMS UM BBUMCIAET, CKOJIBKO JIET €My MCIIOJIHSAEeTCSH

B 5TOM rony. (I[IporpamMmMa TakxXe IOOINOJIHUTEJIBHO INIPOBEPSET,
He OBl JIM BBEIEH elle He HacTynueBuMy ron.) Kpome ToroO,
oporpaMMa coobmaeT OOJIb30BATeJ0, OBl JIM OH POXIEH

B BUCOKOCHHIM romnm */

#include <stdio.h>

#define CURRENTYEAR 2013

main ()

{

int yearBorn, age;
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printf ("B kakoMm romy Bel pommsmch?2\n'");
scanf (" %d", &yearBorn);
// OTo BhpaxeHue if MOXeT NPOMBBECTHU IPOBEPKY
// BBEINEHHHIX OAaHHHX,
// 4uTOBB YyIOCTOBEPUTHCS B TOM, UTO BBEIEHHEIM T'OI
// MOXeT COOTBETCTBOBATH IEUCTBUTEJILHOCTMU.
// TlpoTrpamMma IpOOOJIKAT BEITOJHSTECS TOJILKO IIPU YCJIOBUM, UTO
// BBEHEHHBM T'OI HACTYNWJI paHblle TeKymeTo Toma
if (yearBorn > CURRENTYEAR)
{
printf ("llpaBma? Bul eme He poamiamch?2\n");
printf ("Mo3mpaeisgeM C nyTemecTBMeM BO BpeMenum!\n");
}
else
{
age = CURRENTYEAR - yearBorn;
printf ("\nB zToMm rTomy B JleHb POXIEeHMUS BaM UCIOJHUTCH
%d ser!\n", age);
// Bropoe BepaxeHue if mcnosib3yeT onepaTop HOeJIEHUS 10
// MOmyJi® IJig NPOBEPKM, He OBUI JIM T'OX POXISHMSI
// BUCOKOCHEIM. DTOT KOI OyIeT BHIIOJHEH TOJIbLKO
// ecyium TOom OKaxeTCsa BUCOKOCHEIM
if ((yearBorn % 4) == 0)
{
printf ("\nBel pommimMch B BUCOKOCHHW Ton! Kpyro!\n");
}
}
return 0;

}

[To GosbIIOMy CYeTy, 9Ta IporpaMMa aHaJIOTHYHA TPeAbIIyIeit (3a nc-
KJTIOUE€HUEM TOTO, YTO MTOJIH30BATEJIIO HE A€TCS BTOPAs BO3MOXKHOCTD BBECTH
TOZI POXK/IEHUS, €CJTM TP TIEPBOH MOTIBITKE T0JIb30BATEIb BBEJ HEJOMYCTH-
MOe€ 3HaUeHue), OJTHAKO KOe-4TO B 9TOU ITporpamMme BCe JKe JJOCTOMHO Balllero
BHUMaHMsL. Bropoe BoipaskeHue i f BCTpoeHO BHYTPb 6JI0Ka Kojla el se Tep-
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BOTO oneparopa if. B mporpaMMupoBaHnuN 3TO TPUHSATO HA3BIBATH BA0NMCEH-
HObIM BbIPAdCeHUeM, T BbI OyIeTe UX MPUMEHSITD [0 Mepe YCJIOKHEHUST BaIllnX
rporpaMM. Bel Takke MoKeTe TPOBEPSITh UCTUHHOCTH HECKOJIBKUX YCJIOBUH,
B 4eM BaM IMOMOKET BbIpakeHue switch, peusb o koropom toiizer B riase 17.

p COBET

YnotpebnanTte ToUKy C 3ansaTOW TONbKO B KOHLE UCMONHAEMbIX BblpaXe-
HU, HAXOOSLWMXCA B TEle oneparopoB if unn else. Hukorga He yno-
TpebnsanTe TOUKy C 3anaTon cpady nocne if unn else, T.K. TO4Ka C 3a-
MATON NCNOJIb3YETCH TOJIbKO HA KOHLE 3aBEPLUEHHBIX BbIPAXKEHUNA.

%Q NMPUMEYAHUE

Tak Xxe Kak 1 B Tefie onepartopa if, MCMoNb30oBaHe OUrypHbIX CKOBOK
B TeJie onepaTopa else He ABNsSeTcA 06a3aTesibHbIM B TOM Cily4ae, ecnm
TEJI0 COCTOUT U3 OIHOrO BbIPaXKEHNS — OHOW CTPOKM NPOrPaMmMHOro Ko-
03, — O[HaKO NCMO/Nb30BaHNE GUrypHbIX CKOOOK ABNAETCSA XenaTesbHbIM.

B nocsiesieit mporpaMmMe IEMOHCTPUPYETCS €1lle OJIMH CITI0C00 MCIIOb-
30BaHue onepatopoB if u else, HO HA ATOT Pa3 Bbl MOKETE IPOBEPUTH UC-
TUHHOCTbD Y€ThIPEX PA3TUIHBIX YCIOBUH.

// Tporpamma-npumep W3 u3 rjasBws 11
// PykoBomcTBa 1o C mjig HOBMUKOB, 3-€ M3IOaHME
// @amnn Chapterllex3.c

/* DTa mporpaMMma MIPOCUT Yy II0JIb30BATEJIS OLIEHUTHL CBOM
YPOBEHb cyacThsa no mkajie or 1 mo 10, a 3aTeM BHEBOIOUT
IIepCOoHaJIbHOE IOBYXCTPOUHOE COOOmEeHME B 3aBUCUMOCTMU
OT ypOBHA cuacTbsa 1-2, 3-4, 5-7 wm 8-10 OGajsos*/

#include <stdio.h>

#define CURRENTYEAR 2013

main ()

{

int prefer;

printf ("HackoJbKO BB CUACTJIMBEL (1o mkajie or 1 mo 10) ?2\n") ;
scanf (" %d", &prefer);

// Tlocye Toro, Kak I[OJIb30BaTeJlb BBEJI CBOM YPOBEHDb

// cuacTbsa, Hab®op BHpaxeHwr 1f COmOCTABILET 2TKM OAaHHLHE
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// C yMEeHLUAKIMMUCSH UMCIIaMM.

// omneparopoB OyIeT BHIIOJIHEH

if (prefer > = 8)
{

printf ("Mer Bac noszzpaeisgem!\n");

printf ("Y Bac Bce xopomo!\n");

}

else if (prefer > = 5)

{

printf ("UyTe BRIIE CpenHero, He Tak Jgm?2\n");

ToJIbKO OIMH M3 UYEeTHpPEeX

printf ("MoxeT GHITH, BCKOpPe BCe CcTaHeT eme Jjyume!\n");

}
else if (prefer > = 3)

{

printf ("CoxasieeM, urTo BaM He oOueHb Xopomo.\n")

printf ("HanmeeMcs, BcCckOpe BCE mcnpaBurcs..\n");

}

else

{

printf ("Iepxurech, BeOb BCE MCHPAaBUTCs, He Tak ju?\n");

printf ("llepen 3apen Bcerma TemHeeT.\n");

}

return 0;

}

Hanee nmpuseieH pe3ysbrar IByX 3allyCKOB [IPOIPaMMBbL

HackoOJIBKO BBl CUYACTJIIMBEL
5

UyThk BHIIE CPEeOHEeIO, He
MoxeT OBITH, BCKOpPE BCe
HackOJIBKO BBl CUYACTJIIMBEL
9

Mer Bac nosznparBisgem!

Y Bac Bce xopouo!

(mo mkaje or 1 mo 10)

Tak Ju?
cTaHeT emne Jjyume!

(mo mkaje or 1 mo 10)

)

)
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[lesrb aTOI TIPOrpaMMBbI — TIPOJIEMOHCTPUPOBATD, UTO BhIPAKEHUS 1 £
else He0OA3aTENbHO JOJKHBI ObITh OrPaHUYEHBI BBIOOPOM JIBYX aJikTepHa-
TuB. YecTHO TOBOPS, BBl MOKETe CO3/IaTh CTOJBKO yCcaoBUi 1f .. else,
CKOJIBKO couTeTe HyKHbIM. Harpumep, Bbl MOI/IN Obl yCTaHOBUTD OTAEIbHOE
coob1eHune st Kaskaoro yposHs cyactbs ot 1 g0 10. Kaxapiii TecT yMeHb-
I1aeT KOJNYECTBO BO3MOKHBIX CIIeHAPHUEB BBITIOJTHEHUSI TTPOrPAMMbI, UMEH-
HO [I09TOMY BTOPOI TeCT paboTaeT TOIbKO JJIsL YUCET OT 5 [0 7, 1axke HECMO-
TPsl HA TO, YTO IIPOrpaMMa MPOBEPSIET BBEJEHHOE YUCJIO HA MPEJMET TOTO,
PaBHO Ji1t OHO uJiu Goatbine 5. Yucsa 8 u 6oJibiiie ObIIN yiKe UCKITIOUEHbBI TPU
IIPOBEPKE IIEPBBIM OIIEPATOPOM 1 f.

AOGCONIOTHbLIA MUHNUMYM

Ilesbio 9T0i TIaBbl ObLIa AEMOHCTPAIUS CIIOCOO0B TECTUPOBAHUS JAH-
HBIX M TIOCJIEAYIONIEro BBITIOJHEHUSI TOTO WJIM MHOTO ydyacTKa Koja B 3a-
BHUCHMOCTH OT Pe3yJIbraToB Tecta. He Bcerga Hy:KHO, 4TOOBI IIPU 3aIlyCKe
Ballleil IpOrpaMMbl Pa3HBIMU TTOJIB30BATEISIMU BBITIOJHSIJICS OJIMH U TOT JKe
MPOrPaMMHBIN KOJI, TaK KaK BBOJIUMbBIE TI0JIb30BATESAMU JaHHBIE MOTYT OT-
Juyatbesd. KaodeBbie MOMEHTBHI 9TOU TJIaBBI TEPEUNCIEHBI HITKE.

° HCHOHBSyﬁTe peANMOHHDBIE OIIEPATOPDI /IJIA CPaBHEHUA JaHHDIX

* 3aromuute, uro pesdyasrat cpaBHenuss MCTUMHA coorserctByer 1,
aJIOKDb — 0.

» Jlsig cpaBHEHUS JIaHHBIX BOCIIOJIB3YHTECH ONIEPATOPOM 1if, a TaksKe orre-
paTopoM else /71 yKa3aHWsl KOHKPETHBIX ACHCTBUI, Ha cay4ail, ecan
pe3yJbTaT CpaBHEHUS OKaKeTCs JIOKHBIM

* 3akiiouaiiTe KoJ B TeJie BbipaskeHus if u else B (purypHbie CKOOKH.
B 3aBucumocTi OT pe3ysbraToB PeAINMOHHOTO CpaBHEHUS, KO/ B Qu-
TYPHBIX CKOOKaX JIHOO BBITIOJIHSIETCS OJTHOCTDIO, JTMOO He BBITTOIHSIETCS
BOOOITIE.

e Tlocse if u else 3HAK NPENUHAHUS «TOYKA C 3AISATON» HE yIIOTpeOJIsi-
etcs. Touka ¢ 3aI4TOi UCIO0JIb3YIOTCS TOJIbKO Ha KOHIE KAsK/I0TO U3 BbI-
paskeHUil, BKIIOUEHHBIX B TEJIO OTIepaTopoB if melse.
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XXOHINMUPOBAHUE ONUNAMU
C NOMOLWbIO JIOTMHECKUX
OMNEPATOPOB

B sToii r1aBe
¢ CraHoBUMCH JIOTUYHBIMU
» Il3beraeM HeraTuBa

* Tlopsiok JIOTHYECKKX OTIEPATOPOB

WHorpa pessiimonHble o1iepaTopbl (011epaTopbl CPAaBHEHUS ), OITUChIBaeMble
B 171aBe 11, OKa3bIBAIOTCS TIPOCTO HE B COCTOSIHUN BBIPA3UTH BCE YCIJIOBUSA MTPO-
Bepku. Hanpumep, ecim 6b1 BaM MOHaZ00MIOCH TIPOBEPHUTH, HAXOAUTCS JIM YHC-
JIOBAsl MJIM CUMBOJIbHAS IlePeMeHHAasl B 3a/laHHOM /IMalia3oHe, BaM ITPUIILJIOCH
GBI UCTIOJIB30BATh JIBa OTepaTopa i f, HalpuMep, CIEAYIONIM 06Pa3oM:

if (age >= 21) /* IlpoBepka, uTo 21 <= age <= 65 */
{ 1f (age <= 65)
{

printf ("BospacT nomamaeT B mguamnas3od or 21 mo 65.\n");
t
1

XO0Ts B UCIIOJIb30BAaHUU BJIOKEHHBIX OIIEpPaTOpPOB if HeT HUYero 1JI0Xo0-
Tro, 9TO He caMbIi HpHMOJII/IHGﬁHbeI METO, KPOME TOT0, JIOTUKA TaKOI'O KO/la
HEMHOTI'O CJIOJKHEE, UEM Ha CaMOM /[ieJi€ HYKHO. C IIOMOIIBIO JI0ZUYECKUX ONne-
pamopoes, 0O KOTOPbIX Bbl Y3HAETE B ATOK TJIaB€, Bbl CMOJKETE ITPOBOJUTDH CPA3y
HECKOJIbKO PEJIAIMOHHBIX TECTOB B OTHOM OII€EpaTOpE if, 4TO ITO3BOJIUT II0-
BBICUTDb ACHOCTD IIPOTrPaMMHOTO KO/1a.

/ NMPUMEYAHMUE

He no3sonainte TepMUHaAM «OrMYECKnNi» N «PeNsSLMOHHbIN» 3aCTaBNATb
BaC AymaTb, YTO OnepaTtopbl, OTHOCALWMECS K 3TUM rpyrnnam, CAOXHbI.
Kak Tonbko Bbl NorimeTe, kak paboTaeT Kaxablii OTOeNbHbI onepaTtop,
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BaM He NoTpebyeTcs MOMHUTb 1 MOCTOSIHHO OTCNEXUBaTh, K Kakon rpymn-
ne oTHOCUTCS TOT UM MHOI onepaTop

/ NMPUMEYAHUE

PensumoHHbIf (CpaBHUTENBbHBIN) ONepaTop MPOCTO MPOBEPSET, KaKNUM
006pa3oM COOTHOCATCS ABa 3HAYeHWs (TO eCTb CPABHUBAET 3TU 3Ha4e-
HUS Opyr ¢ apyrom). Jlornyeckue onepaTtopbl NO3BONSAIOT CO4eTaTb pe-
NSILNOHHbBIE OMEPaTOpsI.

CtaHOBUMCS JIOFNYHBIMMU

CymiecTByeT Tpu Jormdeckux onepartopa (cm. tadmr. 12.1). Muoraa Jo-
IUYeCKIe ONEePATOPbl HA3BIBAIOT COCMABHbIMI ONepamopamu cpaghenusi (co-
CTaBHBIMY PEJISIIIMOHHBIMY OIIEPATOPAMH ), TAK KAK OHU MTO3BOJISIOT COYETATh
HECKOJILKO OTIEPATOPOB CPAaBHEHUST (CM. TIPEIBIIYIIee TPUMeYaHIE).

Tabn. 12.1. Jlornyeckne onepatopsl

Jlornueckwuii onepatop 3HaueHue
&& n

I nin

! HE

Jloruyeckue oneparopsl yoTpeOIsiioTCst MEKLY IBYMsT uu GoJiee peJisi-
LIUOHHBIMU TecTaMu. Harnpumep, HUzKe [IpUBE/IeHbI [IePBble YaCTU TPeX Bbl-
paxkenuii i £ ¢ uCroab30BaHUEM JIOTMYECKUX OIIEPaTOPOB:

if ((age >= 21) && (age <= 65)) {

u

if ((hrsWorked > 40) || (sales > 25000.00)) {
n

if (! (isCharterNumber)) {

[Ipn oObeMHEHNH JBYX OIIEPATOPOB CPABHEHMUsI C TIOMOIIBIO JIOTHYE-
CKOTO omeparopa nian ucnosb3osannu oneparopa ! (HE) ang orpumanms
COOTBETCTBUSI, NOJHOCMbIO 6Ce BbIPAKEHIE, CJE/YIOIee 32 OTlepaTopoM if,
JIOJIKHO OBITH 3aKJII04€eH0 B cKOOKM. CJre/yIonias 3amch He[oIy CTHMA:

if !isCharterNumber { /* HepmonycTmmo */
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Koneuro, mpeabiaynie BoipaxkeHus ¢ if cojepskar 60Jbline Kojaa, YeM
TTOKA3aHO BBIIIE, HO 71 YIIPOIIEHNS TPUMEPOB MBI HE TPUBOUM KOJI TeJia
orieparopa.

B nporpaMmMupoBaHuy JIOTHYECKUE OMEPATOPbl PaOOTAIOT TOYHO TaK e,
KaK ¥ B Pa3roBOpHOil peun. Harpumep, paccMOTpUM pasroBOPHbIE BbIpaske-
HWSI, COOTBETCTBYIOIINE TOJBKO YTO TIPOAEMOHCTPUPOBAHHBIM CTPOKAM ITPO-
TPaMMHOTO KOJa:

if ((age >= 21) && (age <= 65)) {

ITO BBIPAKEHUE MOKET ObITh 03BYYEHO, HAIPUMEp, CJAEAYIONUM 00-
pasom:

«Ecismm BospacT kKak MuHMMYyM 21 mu He 6GoJbme 65, To..»
Kon

if ((hrsWorked > 40) || (sales > 25000.00)) {

MOJKHO IPEBPATUTH B (ppa3y pasroBOPHOI peyu:

«Ecam KomuecTBO OTpaboOTaHHEX YyacoB Oosbme 40 wiamu
obremMm nponmax 6Gogaesme 25000p., TO..»

AHaJIOTUYHO, BBIpAsKEHHUE
if (! (isCharterNumber)) {
pacmmdpoBBIBaeTCS KaKk
«Ecomm y Bac HeT HOMEepa ydyaCTHMKA YapTEePHOM MPOIPaMMEl, TO..»

Kak BbI, 663 COMHEHMS, YKe 0T aIiCh, TPU IPUBEAEHHbBIE BhIIIE BbIpa-
JKEHUS YCTHOHM pedn OUeHb TOUHO OMUCHIBAIOT TECTHI, TPOU3BOINMEBIE OTIEpa-
Topamu if. 3a4acTyio B TOBCETHEBHON KU3HU BbI BcTaBJgeTe coto3 U mesxk-
Iy IBYMS YCIOBUSIMM, HaripuMep, «Ecan BoiHecen s Mmycop Y nmpubeperibes
B KOMHATe, TO MOKEIITb TIOUTH TIOUTPATH>.

/ NMPUMEYAHMUE

MepeunTalite elle pas cTporyio ppasy, KOTOpylo Bbl MOMM Obl cka3aTb
pebeHKy. YcnoBue ¢ coo3oM U BblaBUraeT xecTkoe TpeboBaHue, 4To-
Obl 06a 3agaHunsl OblNN caenaHbl Npexae, Yem 6yaeT NosyyYeH pesynbrart.
B sa3blke C TOXe camMoe BbINOJIHAET OnepaTtop &&. Teno onepartopa if
OyOeT BbIMNONIHEHO TOMLKO B Cilyyae, ec/in 06a BbipaXkeHuns no 06emm cTo-
poHam onepaTopa && UCTUHHbI.
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[laBaiiTe TPOMOJ/IKUM PaCCyKIaTh HA/J TE€M K€ BBIPAKECHUEM, TOJbBKO
npumennTesbHo K oneparopy | | (UJIN). Ber moxkere GuiTh Gosiee apy-
JKEJIOOHBIM 10 OTHOIIEHUIO K PeOEHKY, eCIi CKakeTe CJeAyIoNLyo hpasy:
«Ecnu Boirecents mycop WJIV npubepenibesi B KOMHATE, TO MOKEIb TOWTH
nmourparb». Coio3 «uin» MeHee ctporuil. OxHa u3 yacteil (JeBas I Ipa-
Bast) BBIPAsKEHMUsI C OIIEPATOPOM | | J0JKHA OBITH UCTHHHA (KpOME TOTO, 00€
YaCTH TaKKe MOTYT ObITh UCTUHHDI). Ecsin 0/1Ha U3 YacTeil BbIpaskeHMs Bep-
Ha, TO Oy/IeT mosyden pedyibrar. Toske camoe BepHO U /Jis omeparopa | |.
OjiHa U3 YyacTeil BBIPasKEHUsI ¢ OMEPaToOpoM | | J0JKHA ObITh UCTUHHA (HC-
THHHBI MOTYT OBITH 00€ YacTi), TOJILKO B 3TOM cirydae Oy/eT BbINOJHEH KO/,
HaXOJAINIICS B TeJie onepaTopa if.

Omneparop ! (HE) ob6pariiaer Ha IIpOTUBOIMOJIOKHOE KaK UCTHHHOE, TaK
1 JIO’KHOE ycsioBue. VcTiHa CTaHOBUTCS JIOKDIO, & JIOXKb — UCTUHOH. 3By4UT
3allyTaHHO, HO TaK Ha caMoM Jiesie U ecTb! OrpannuuBaiite 110 BO3MOXKHO-
CTU UCIIOTh30BaHMeE onepaTopoB |. Kak mpaBmio, MOKHO Bcer/ia MU3BMEHUTD
BbIpakeHMEe TaKuM 0Opa3oM, uToObI U30eKaTh MCIIOAb30BaHus omepaTopa !,
POCTO OGPATHB JIOTUKY BBITIOJIHEHUST TPOTPAMMHOTO Koa. Hanpumep, cJie-
Zyloliee BbIpakeHue ¢ OIepaTopoM 1 £:

if ( !(sales < 3000)) {
abCOJIIOTHO aHAJIOTUYHO BOT 9TOMY:

if (sales >= 3000) {

Kax BB MOkeTe BUIETH, BBl MOKETE MTPEBPATUTH OTPUIATEIbHBIN TECT
B MOJIOJKUTEJIbHBIN, yOpaB oriepaTop | ¥ M3MEHUB OIEpPaTOp CPaBHEHUST Ha
MIPOTUBOTIOIOKHBIT.

B cienyromeii mporpaMme /151 IPOBEPKHU JAHHBIX UCIIOIB3YIOTCS BCE TPU
JIOTHYECKUX oreparopa. /[Ba u3 Tpex ycJaoBuil OyIyT BBITTOJTHEHDI, TOITOMY
Ha 1eyarth Oy/IeT BhIBEIEH KO U3 COOTBETCTBYIONIKMX GJIOKOB olepaTopa i f,
TpeTbe yC]IOBI/Ie HE€ MCTUHHO, HOSTOMy Ha 3KpaH 6y11eT BbIBE/ICH peSyJIbTaT
BBITIOJIHEHNA KoJla 13 OJ10Ka else.

// Tporpamma-npuMep N1 m3 riaaBe 12
// PyxoBomcTBa o C OJis HOBMUKOB, 3-e M3OaHUE
// ®ann Chapterllexl.c

/* B 3TOM mpoTrpaMMe onpeneydgeTcsa Habop IepeMeHHBIX

M BBIPAXEHUM, IIOCJIe€ YeTr'o BTU I[IEePEeMEeHHHBE UM BHPAaXeHUI
COIIOCTAaBJIAITCS MeXIOy COOOM C IIOMOIWBI Kak JIOTUYECKUX
OIIepaTOpPOB, TaK M OIepaToOpoOB CpaBHeHUs. */
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#include <stdio.h>

main ()

{

// OOBABJIEHME HECKOJIbKMX OOmUX [IepeMeHHHX
int planets = 8;

int friends = 6;

int potterBooks = 7;

int starWars = 6;

int months = 12;
int beatles = 4
int avengers

int baseball =

’

int basketball = 5;
int football = 11;

//

B nepBOM JIOITMUYECKOM BBIPaXEHMM MCIIOJIb3yeTCsa onepaTtop U

// OJIA IIPOBEPKM, CMOXET JIN aKTepCKI/HZ COCTabk aMepMrMKaHCKOI'O

//
//
//
//
//
//
//
//
if

KOMeIMMHOTO cepmuatia «Ipy3bpa» (Friends) m

YUaCTHMKM My3HKaJIbHOM I'pynnel Beatles

COCTAaBUTH IIOJIHOLIEHHYI OeMCcOOJIbHYI KOMaHIY

M BynmeT JIM OCHOBHOT'O COCTaBa aKTepoB cepuaia «JIpy3ba»
Y TMepCcoHaxeM KuHobuibMa «McTurenm» (Avengers)
OOCTATOYHO IJiSd UIPH B QyTOOI.

Ecim nma, TO Ha BkpaH OynyT BBBEIOEHB COOTBETCTBYyKIME
coofueHmnsa

((friends + beatles >= baseball) &&

(friends + avengers >= football))

{

printf ("AxTrepsr \"Ipyzen\" m yuacTHurM Beatles ");

printf ("Morsm Ovl OHTH OeMcBOJIBHOM KOoMaHmoM.\n") ;

printf ("M axrepe \"Ipyzen\" u \"Mcrurenen\" ");

printf ("Morsm Owl cTaTh GyTOOJNIBHOM KOMAHIONM.\n") ;

}

else

{
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printf ("Axrepn \"Ipy3bs\" He cMmoryT craTth ");

printf ("GemcbonpHONM kKOMaHOOM C daHTACTUUECKOU
YerBepkor, \n");

printf ("IN oHM He cMOTyYT OBTH QyTOONBHOM KOMaHmoum c");
printf ("McTurenamr (MnaM HM TO, HM mpyroe)\n");

}

// BO BTOPOM JIOTMUYECKOM BEIPAXEHUM MCIOJIb3yeTCs

// oneparop WIN 10jsg OPOBEPKM, MEHbIIE JIM KOJI-BO OGMUIIBEMOB
// O 3BBe3OHHX BOMHAX 4YMCJia MecsAles B roay WM MeHble
// nu xommuecTBO KHMID O T'appu I[loTTepe umcia MeCsLeB

// B Tomy. Ecim jmofoe M3 YyTBEPXKISHMNM BEPHO, TO OyOyT
// HameyaTaHH COOOIEHUS

if ((starWars <= months) || (potterBooks <= months))

{

printf ("\Bu MOxeTe uUuMTaTh [0 KHMIe O l'appu IlloTTepe
B Mecdlr, \n") ;

printf ("u mpoumMTaTh BCK CEepMid MeHee, ueM 3a rom \n");

printf ("WIM BE MOXeTe CMOTPEeTb 10 OIHOMY OQUIIbBMY
O BBesIHBIX BOMHAaxX B Mecdu \n");

printf ("u mocMoTpeThs BCK cary MeHee, ueM 3a rom.\n");
}
else

{

printf ("Huuero m3 2TOT0 He MOXeT NIPOMBOUTM: CJIMIIKOM

MHOTO KHMIT ¥ OuiIbMoB, \n");

printf ("u cammkom masio Bpemenum!\n\n");

}

// B mocyienHeM JIOTMUECKOM YTBEPXIEHUM MCIIOJb3yeTCs

// omneparop HE myis mpoBepky TOro, HE MNPEBBICUT JM CyMMa
// WTPOKOB OeMCOOJILHON MM 6ackKeTOOJIbHOM KOMAaHII

// KONMVMUECTBO MIPOKOB GyTOOJSBHOM KOMAaHIE

// Ecnu sTO Tak, OyImeT HaledaTaHO CoobueHre

if (! (baseball + basketball > football))

{
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printf ("\nBercOoJsbHEX U BAaCKeTOOJIBHEIX MIPOKOB B CyMMe
MeHbme, uyeM \n");

printf ("dyrbommcToB B koMaHIe.");

}

else

{

printf ("\nBercOoJsbHEX M BAaCKeTOOJIBHEIX MIPOKOB B CyMMe
fosbme, yveM \n");

printf ("dyrdommcToB B koMaHIe.");

}

return 0;

}

[ToskcniepuMeHTUPYITE ¢ TTPOTPAMMOIL: TTOM3MEHUTe YCIOBUS, Tepe-
MEHHbIE U OIepaTopbl, YTOObI MOJYYNUTh Pa3IudHble KOMOUHAIMK cO00TIIe-
Huit. Kak yyke ObLIO yIIOMSIHYTO paHee, CaMblil CJIOKHBIN OMepaTtop B Mpo-
rpamme — mocseanuii: oneparop ! (HE). B GosnbinHCTBe cirydaeB MOKHO
HAIMNCATh TaKOe JIOTUYECKOe BhIPaKeHne, KOTOPOE MO3BOJISIIIO Obl N30€KaTh
HCITOJTb30BaHUE ATOTO OMEPATOPA.

N30eraem HeraTuea

[IpearnonoKmuM, 4To BaM HyKHO HaIlMcaTh IIPOrpaMMYy JIJIst CKJIa/1a, KOTO-
past mpoBepsiyia Gbl, He TIOOIIIN JIM K HYJIIO 3aI1achl ONPe/IeeHHbIX TOBap-
HBIX TT03uIMiL. [lepBast yacTb omeparopa i f MOKET BBITJISIETD CIIAYIONIM
obpasoMm:

if (count == 0) {

Tax xax onepatop i £ BosBpaiaet 3Hauenre ICTUHA Toapko B Tom
cJIyJae, eCJIM 3HaUeHUe TlepeMeHHOol count paBHO 0, BbI MOJKETE MTEPENHCaTh
3TO BBIPAKEHUE CJEAYIONIMM 00Pa3OM:

if (!'count) { /* Teso BHIOJHAETCH TOJLKO, ecyu count =0 */

[ToBTOpUMCS, OTIEpaTOp ! HECKOJBKO 3aITyThIBAET TIPOTPAMMHBIN KOI.
Jlaxxe ecsi BBI IOTPATHUIIH OTIPE/ieJIEHHOE KOJTMYECTBO YCUITNH, BBO/IS KO CO
CTOJIb IIPUBJIEKATEbHBIM OTIEPATOPOM !, TOHSATHBIIN KOJI BCET/Ia JIyUllle CJI0K-
HOTO ¥ 3aIyTaHHOTO, MTO3TOMY JIy4Ille MCII0Jb30BaTh BapuanT if (count
== 0) {, HecMOTps HA TY MUKPOCEKYHJIY ITPOIIECCOPHOTO BPEMEHH, KOTOPas
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sKoHOMUTCS Gaaromaps omepatopy !. C IIOMOIIBIO ollepaTopa &§& CJIeLyIo-
Iast porpaMMa BbIBOJIUT Ha 9KpaH cOoOOIIeHre, ecii (haMIIUsT TT0JIb30Ba-
TeJIst HauMHaeTcs ¢ OYKB JIAaTHHCKOTO ajihaBuTa B inamnasoHe ot P 10 S, ecain
ke (haMIJIUsST HAYMHAETCS ¢ APYTUX OYKB, TO IIPOrpaMMa BbIBOIUT ajlbrepHa-
TUBHOE COOOIIEHNE:

// TporpaMmma-npuMep N2 u3 1iaaBe 12

// Pykosomcrsa o C IOJjid HOBUUYKOB,

// 3-e usnaHue

// ®amn Chapterl2ex2.c

/* 32Ta nporpaMMa NPOCUT I[IOJIL30BATENIS BBECTU (GaMuMIMio
JaTUHCKUMM OyKBaMM, M ecyu QaMmiMsa II0JIb30BaTesid
HadyHaeTca ¢ OykKB, HaxOoOAUMXCA B OManas3oHe oT P mo S,
€TI0 IMOINPOCHAT IIPOUTM B OTHEJIbHEM KaOMHET IJid [IOJIyUYeHUS
GuseTos */

#include <stdio.h>

main ()

{

// OOBABUTL MACCUB IJid XPAHEHUS MMEHU I[10JIb30BaTeJId
// ¥ 3anpoCuUTh BBOI MMEHU I[10JIb30BaTEJId
char name[25];

printf ("Kak Bama ébammama? ") ;
printf (" (Beemure c 3arjmaBHOM Oyksbl!)\n");
scanf (" %s", name);

// 074 CUMBOJIBHOTO MacCMUBa & He HYXEeH

if ((name[0] >= 'P') && (name[0] <= 'S"))
{

printf ("Ina nojnyuyeHus OwuneTor npoumure ") ;
printf ("B kabwuHeTr 2432.\n");

}

else

{

printf ("MoxeTe MHOJNYyUMTBH OMJIETH 3Imechb.\n");
}

return 0;

}
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Crout ciesaTh O/IHO 3aMeYaHue 110 IToi porpamme. B riase 8 Mbl 1ipe/i-
JIOKUIIN BaM MCTIOJIB30BaTh (DYHKINIO printf () 7 MOSICHEHUS TOTO, Ka-
KUe JaHHbIe U B KaKoM (hopMaTe TO0JKeH BBECTU B TPOTPaMMY TT0JIb30BATEb.
Hanomunanue 1mosb30BaTessiM, 4TO OHU JIOJDKHBI BBECTH CBOIO (haMUJIHIO
C 3arJIaBHOI OYKBBI, TIO3BOJISIET U30eKaTh BO3MOKHBIX Tpobsem. Eciu da-
MUJIMA 110JIb30BaTe s Pet rov, HO 110J1b30BaTe b BBEJI €€ KaK petrov, ¢ Ma-
JIEHBKOU OYKBBI P, TO IPOrpaMMa He OTIIPABUT TOTO MOJIb30BATEST B KaOK-
HeT 2432, Tak KaK JIOTUYECKUIT OTlepaTop MPOBEPSIET TOTBKO HA COOTBETCTBUE
JMana3oHy 3ariaBHbIX OYKB. Terepb, ecJu Bbl XOTUTE MTPOBEPUTH MEPBYIO
6yKBy (l)aMI/UII/H/I Ha TIoIla/laHre B Aalla30H KaK 3arJaBHbIX, TaK U CTPOYHBIX
OYKB, BBl MOKETE BOCITOJIb30BAThCS 0OJIee CIIOKHBIM BbIPasKEHIEM, TIPUBE-
JIEHHBIM HIKE:

if (((name[0] >= 'P') && (name[0] <= 'S'")) || (name[O0]
>= 'p') &&(name[0] >= 's')))

ITO BhIpaskeHre MeHee yaobounTaeMo 1 6oJiee CJI0KHO JIJIsl TOHUMAaHUS,
HO TaKoBa I[eHa YBEPEHHOCTH B IPABUJIbHON 00pabOTKY BBEJIEHHbIX JaHHbIX!

% NMPUMEYAHMUE

Otnnyanocb nn Gbl MOBeAeHWE NporpaMmmbl, €cnn Obl onepaTopbl &&
Obln 3amMeHeHbl Ha | | ? ToABMNOCH N 6Gbl HA SKPaHE NePBOE NN BTOPOE
coobLieHne? OTBET — NOSIBUIOCH Obl NepBoe coobLueHme. Nporpamma
otnpasnsana 6bl B kabuHeT 2432 Bcex naccaxunpos. Bykebl andasuta ot
A no Z nnbo 6onblie P, nnb6o meHbLUe S. YCNoBMEM TecTa U3 Npeablay-
el nporpamMmbl MOXET ObITb TOJIbKO & &, TaK Kak AOCTYN B KabnHeT 2432
€CTb TOJIbKO Y TeX NIoAel, MeHa pamMmnnin KOTopbIX Ha4YMHaKOTCS C BYKB,
nexawmx B guanasoHe ot P o S.

Kax yke ymomMmHaIOCh paHee B 3TO TIaBe, OMEPaToOphl 1f MOTYT OKa-
3aThCsl TOJIE3HBIMKM TIPU TIPOBEPKE MPAaBUJILHOCTH BBOJA WHGMOpMAIIH
noJsib3oBaTesieM. CIeayionuil OTPHIBOK MPOTPAMMHOTO KOZIA 3alpaliuBaeT
y TTOJIb30BATENST OTBET «/1ay» WiH «HeT» (Y /N). B xox Bkouen omepatop | |,
HIO3BOJISIIONINI TapAaHTUPOBATh, YTO TIPOrpaMMe Oy/IeT TepeiaH TOJIbKO J10-
HyCTI/IMbeI OTBET ITOJIb30BaTeEJIA.

printf ("Bkiwouen sim Bam npuHTep (Y/N)?2\n");

scanf (" %c", &ans); // nepem MMeHEM CUMBOJIbLHOU
[IepEMEHHOM HYyXeH &

if ((ans == 'Y') || (ans == 'N'"))
{
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// BHIIOJIHAETCH TOJILKO €CJIM IOJIb30BATENb BBEJI
// KOPPEKTHEE IaHHBE

if (ans == 'N'")

{

printf ("*** BxumoumTe npuHTep! ***\n");

}

}

else

{

printf ("Bu He BBesm Y wmiam N.\n");

}

p COBET

C NoMoLLbIO NIOFrMYECKMX OMnepaTopoB Bbl MOXETE CO3AaBaTh COYETaHNA
Gosiee 4eM 13 OBYyX OMNepaTopoB CPaBHEHMWS, HO Yepecyyp Bonblive Co-
yeTaHmsa MOryT ObiTb CJIOXHBIMWU OJ19 NOHMMaHus. Tak, Hanpumep, aTo
BblpaXeHne M30bITOYHO CIIOXKHOE:

if ((a < 6) [ (c >= 3) && (r!=9) || (p<=1)) {

CrapaiiTech 1esnaTh Tak, 4ToObI CO3/[aBaeMble BAMU COCTaBHbIE OIepa-
TOPbI CPAaBHEHUsI OCTABAIKCH TIPOCTHIMU, OTO MOBbINIAET YA0O0UNTAEMOCTh
BAIllero MPOrPaAMMHOTO KOJIa ¥ YIIPOIIAET €ro 06CIy;KuBaHKe.

Mopsapok nornyeckux onepaTtopos

Tak Kak JIOTHYECKHe OMepaTopbl TAaKKe BKJIIOYEHBI B TAOJIUILY MOPSIIKA
BBITTOJIHEHHUST OIIEPATOPOB, TO, KaK ¥ IPOYKE OTIEPATOPbI, OHKM 00JIaJat0T CO0-
CTBEHHBIMU YPOBHSIMU NpUopuTeTa. V3yueHne nopsaka BbIIIOJTHEHUS JIOTH-
YECKMUX OIIePaTOPOB IIOKA3bIBAECT, YTO OIIEPATOP && IIPE/ALIECTBYET OllepaTo-
py | |. [ToaTomy kommusitop C MHTEPIIPETUPYET JOTUUECKOE BEIPAsKEHIE

if (age < 20 || sales < 1200 && hrsWorked > 15) {
CaIeyoIuM 00pasoM:

if ((age < 20) || ((sales < 1200) && (hrsWorked > 15))) {

Bcerma ucnosb3yiiTe pasgeanTesbHble CKOOKH, TaK KaK OHM MOMOTa-
IOT TTOHATH TOPSIOK BhITIOJTHEHUs orepaTopoB. Kommunsrop C He 3amy-
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TaeTcs, Jaxke eCcJAU BbI He yIoTpebuTe paseuTesbHble CKOOKH, Tak Kak
OH OTJIMYHO 3HAET MOPSAOK BBIMOJHEHUS omeparopoB. OAHAKO UesOBeEK,
YUTAIOIIMI MCXOAHBIM KOJI Balllel TPOrpaMMBl, JI0JIKEH 3HaTh, KAKOH orle-
paTop BBLITOJHSETCS EPBBIM, a CKOOKH TIOMOTAIOT CTPYIIUPOBATh Ollepa-
TOPBI BMECTE.

[IpeamonoxuM, 4TO YIUTETBHUIIA XOUET MOONIPUTh CBOUX YUEHUKOB,
Yy KOTOPBIX XOPOIIIasi yCIeBaeMOCTh U OYeHb MaJio MPonyckoB. Kpome Toro,
JUIST TIOJIY9€HUST TIOOMIPEHUST YIEHUK J0JIKEH JIMOO COCTOSITh B TPEX MIKOJIb-
HBIX KPYsKKaX, JJMOO MPUHUMATh Y4acTHe B IBYX CIIOPTUBHBIX COCTSIBAHUSIX.
Vb d! Bbi 10/5KHBI TPU3HATH, YTO TO MOOHIPEHKE OYAET HE TOJIBKO 3aCIy-
JKEHHBIM, HO ¥l COPTHPOBKA CTYIEHTOB OY/IET OU€Hb CJIOKHA.

B crenytomeit crpoke koza Ha s13bike C oriepatop if BepHET pe3yJibraT
NCTUHA, ecim y4eHWK COOTBETCTBYET TPEAOTPENETEHHBIM yUNTEIbHHU-
11eil KPUTEPUSIM:

if (grade > 93 && classMissed <= 3 && numActs >= 3 ||
sports >= 2) {

Yro 3, 9T0 BbIpaKeHHe HempocTo pacimdposaThb. IIpobieMa He TOJIb-
KO B TOM, 4YTO BbIpaKeHH€ CJIIOKHO IIPOYECTh, HO U B TOM, UTO B HEIro0 BKpa-
JIach He3aMeTHast OMOKa. YCJIOBHE | | IPOBEPSETCS B MOCJIEHION 04epPe/lb
(Tak Kak onepaTop | | obmagaer 6oee HUSKUM IIPUOPUTETOM I10 CPABHEHMIO
C OIIEPATOPOM & &), HO 9TO YCJIOBUE | | IOJIZKHO TIPOBEPSITHCS TEPesl BTOPhIM
& &. (Eciu BbI ysKe 3a11y Ta/IMCh, 9TO HE Ballla BUHA: CJIOKHbIE KOMOUHUPOBAH-
HbIE PEJISALMOHHbIE TECThI BCEr/Ia CJOKHDI 1151 BocpuaTus). [lanee npuse-
JIEHO 03BYYMBAHUE Y€JTIOBEYECKUM A3BIKOM TOTO, KAK BBIIIOJIHAETCS OTIEPATOP
i f Ge3 pasjieieHust yacTeil yCIOBUS ¢ TIOMOIIBIO CKOOOK:

Orrenka yueHmra 93 m B6oJjiee, M YUYEHMK MNPONYCTHII 3 MU
MeHee YPOKOB, M IHNPMHSJI ydyacTue B 3 wim OoJiee KpPyXKax
WM y4yeHMK MOPUHSJII ydyacTue B 2 ujiam 6oJiee CIOPTMBHEIX
COCTHABaHUAX...

[Ipo6JieMa 3aKJII0YAETCST B TOM, YTO JIJIST TIOJTYIEHSI TOOIIPEHS YUeHH-
KY JIOCTaTOYHO JIUIITh IPUHSTH YYacTHE B CIIOPTUBHBIX cOpeBHOBaHusX. [1o-
CJIeJTHUE JIBE OTIepaIliy cpaBHeHUs (pasfieIeHHbIe OTIePaTOPOM | | ) OJIKHBI
COTIOCTABJIATEHCS TIepesi BTOPBIM O1lepaTopoM &&. CiioBecHOe onycanue BbI-
PasKEHUsT I0JIZKHO BBITJISIZIETD CIIEAYIONIMM 00PasoM:

OrreHka yueHura 93 m 6ojsee, M YYEHMK HNPONYCTHMII 3 WU
MeHee YPOKOB M MNPMHSII ydacTme B 3 mam 6ojiee KpPyXKax
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u WM ydeHMK NPMHSAJI ydacTue B 2 WM 6ojiee CHOPTMBHEBIX
COCTSABAHUAX...

Cirenyrolee BbIpasKeHUE C IPABUIBHO PACCTABIEHHBIMU CKOOKaMU Jie-
JIaeT He TOJbKO YCJIOBHE ollepaTopa i f 6ojiee TOUHBIM, HO TakKe GoJee ya0-
OOUNTAEMBIM:

if ((grade > 93) && (classMissed <= 3) && ((numActs >=
3) 1] (sports >= 2)) {

Eciu xotute, To MoeTe pa3ObUTh TaKKe JJUHHbIE U CJIOKHbBIE BhIpasKe-
HUS C OIEPaTopoM i f Ha HECKOJIBKO CTPOK:

if ((grade > 93) && (classMissed <= 3) &&
((numActs >= 3) || (sports >= 2)) {

Hexkotopbie mporpaMMucTbl, paboTaroriue ¢ si3bikoM C, CYMTaIOT, 4TO /1Ba
orepaTopa if ropaszio mpoiie, 4eM YeThIpe PESIIIUOHHBIX TECTA, PE3YIBTATOM
TaKOU TOUKU 3PEHUs SABJSIOTCS, HAIPUMED, CJEAYIONNe BEIPAKEHUS:

if ((grade > 93) && (classMissed <= 3)
{ 1f ((numActs >= 3) || (sports >= 2))
{ /* Reward the student */ }

Cruiib, KOTOPBIN BbI BbiOepeTe Jist ceOsl, 3aBUCUT OT BAIMX BKYCOBBIX
HPEeANIOYTEHHIE, OT TOr0, KAaKOW U3 BapPUAaHTOB BaM KaxkeTcs Hanbosiee ya00-
HBIM U HanboJiee IPOCThIM B 00CIYKIUBAHUU.

AOGCONIOTHbLIA MUHNUMYM

[Lesbio 9TOM T71aBbI OBLIO OOYUUTD BAC UCTIOJIB30BAHUIO JTIOTUIECKHX OTIe-
patopoB. OnepaTopbl CpaBHEHMS TECTUPYIOT JaHHbIE, JIOTUUECKUE Ke Olle-
paTopbl && ¥ || TO3BOJISIIOT BaM KOMOMHMPOBATH B OJIHOM BBIPAKEHUH
Cpa3y HECKOJIbKO PesISINOHHBIX TECTOB M BBITOJIHATL IIPOTPAMMHBIN KO/
B 3aBHCHUMOCTU OT Pe3yJIbTaTOB 3TUX TecTOB. Hike npuBe/ieHbl OCHOBHBIE
MOMEHTBI U3 3TON IJIaBbL

* UcnompayiiTe JOorMYecKye OnepaTopsl IS COEMHEHUS OIepaToOpoB
CpaBHEHUS.

° MCHOJIBSyfITe oreparop &é&, Korja 0be 4acTH JIOTMYecKOTo oriepartopa
JIOJIZKHDBI OBITb ICTUHHBI JIJII TOTO, 4YTOOBI BCE BbIpaKeHnue CYUTaJI0Ch UC-
THUHHBIM.
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WcmonbayiiTe omeparop | | Korja ofHa U3 ABYX yacTeil (uau obe yacTi)
JIOTHYECKOTO OTIepaTopa A0JLKHA OBITh MCTUHHA JIJIST TOTO, YTOOBI BCE BbI-
paskeHMe CUNTATIOCh UICTUHHBIM.

He caenyet upeamepHo 4acTo UCIOIb30BaTh orepaTtop !. IIpakTndeckn
BCE OTPUIIATEIbHBIE JIOTHYECKUE BBIPAKEHUST MOTYT OBITh 1epedpasrpo-
BaHbl, 0OpAIEeHbl B MOJIOKUTETbHBIE (TaKUM 00Pa3oM < CTAaHOBUTCS >=,
a > TIpeBpalaeTcs B <=). ITO MO3BOJIIET BO3/IEP;KATHCS OT NCITOJIb30Ba-
Hus oneparopa HE.

He cieqyet coueTaTh COUIIKOM GOJIBIIIOE KOJUYECTBO OTIEPATOPOB CPAB-
HEHUS B OJ[HOM JIOTHYECKOM BBIPAsKEHUH.
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ELWLE MELWWOYEK TPIOKOB:
HOBbIE OINEPATOPbDI
A1 BALUUX NPOrPAMM

B aroii riaBe
e JlocBumanng, if .. else, 31paBCTBYH, YCIOBHBIN OMTEpaTOP
* Hcnosab3oBaHue O1epaTopoB HeOOJIbIIX UBMEHEHUIT: ++ 1 --

* Ilpumepsiem curyarmio

3amacurtecy Teprenuem! K HacTodmeMy MOMEHTY BbI yiKe W3YYUIU
npakTUdecku Bce oneparopsl si3bika C. Eciiu He OpaTh B pacueT HECKOJIb-
KO GoJiee CIIOKHBIX OIEPATOPOB, O KOTOPBIX BbI IPOYUTAETE B TJIaBe 24, aTa
rJIaBa MOJBOIUT WTOT U3Y4YeHUs TaOIUIIBI MOPSIIKA BBIMOJHEHHS OMepaTo-
poB. B el moiizieT peunb 00 YCL06HbIX OnEpamopax, onepamopax uHKpemenma
" dexpemenma.

Omnepatopst g3bika C 3a4acTyio 3aMEHSIIOT CJIOBECHBIE KOMaH/IbI JIPY-
TUX SI3BIKOB TPOTPAMMUPOBaHUsL. BOIbInoi Habop OTMEpaTOPOB TO3BOJISIET
HE TOJIbKO COKPAaTUTb BPEMSI HAIMCAHUSI IIPOTPAMMBbI, HO TAK)Ke MOBBICUTD
a(DbEeKTUBHOCTD KOMITUJISAIIUA M BBITIOJHEHUS MPOTPAMMBbI TI0 CPAaBHEHUIO
¢ koMaugamu. OnepaTopsl ABIAIOTCS OYCHD BAKHBIM aCTIEKTOM MTPU3HAHHON
BBICOKOH 9(hbeKTUBHOCTHU A3bIKa MporpaMMupoBanus C.

Ao cBupaHua, if .. else,
34paBCTBYM, YCJIOBHbIN OonepaTtop

VCJIOBHBII OIepaTop — eAMHCTBEHHbII orepaTop si3bika C, KOTOpOMY
TpebyIoTCcst mpu aprymenTa. B To BpeMst Kak orepaTopam JeJIeHuUsT, YMHOKe-
HUST 1 GOJIBIUHCTBY JIPYTUX OIMEPaTOPOB st padOThI HEOOGXOIUMO MPEIO-
CTaBUTD J[Ba 3HAYEHMUsI, YCJOBHOMY OTE€paToOpy HEOoOXOAMMO IepeaaTh TPU
3Hauenust. XoTst GopMar yeJOBHOTO OMEpPaTopa Ha TEPBBINA B3TJISI MOKET
MOKA3aThCA CJOKHBIM, BCKOPE BbI YOEANUTECH, YTO HTOT OIEPATOP YIIPOIIAET
JIOTHKY ¥ €r0 MOKHO HCIIOJIb30BaTh HATIPSMYTO.
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OrtiepaTop yCI0BUst BBITJIAINAT CJeAyommM o6pasoM: ? :. Huske npuse-
IieH ero hopMar:

OTHOIIEHME ? MCTUMHHOEBEPaXeHMe : JIOXHOEBEPaXeHMe;

OTHOmeHre — ITO 00O PEJSIIIMOHHBIN TeCT, HApUMep age >= 21
umm sales <= 25000.0. BeI Takske MOXKeTe cOUeTATh OTEPATOPHI CPaB-
HEHUS C JIOTUYECKMMU OIEePATOPaMM, O KOTOPBIX BbI y3HAJIW U3 TJaBbl 12.
UCTHMHHOEBEpaxeHne N JIOXHOEBRIpaxeHre — 3TO JIBa BbhIPpaKeHNs, Ha-
MICaHHBIE B COOTBETCTBUU ¢ TTpaBuiaMu g3bika C. Huke mpuBenen npumep
HCII0JIb30BaHMs OIlepaTopa yCJIOBUS:

(total <= 3850.0) ? (total *= 1.10) : (total *= 1.05);

p COBET

Mcnonb3oBaTb CKOOKM HEOOA3aTeNIbHO, HO OHW MO3BONSIIOT CrPynnmMpo-
BaTb TPW 4aCTU YC/IOBHOIO orneparopa M ynpocTuUTb yaobo4mMTaeMocTb
Takoro BblpaxeHus.

Ecim tect B nepsbix ckoOkax Bosspariaer sHaderrie ICTUHA, To Bbimo-
HSAETCSl MCTHMHHOE BEpa)eHie, B IPOTUBHOM CJIyYae, eCJIU TECT B IIEPBIX CKOO-
Kax BosBpaiaet 3Hadetune JIOJKb, To Gyzer BBITOIHEHO JToxHO e BrpaxeHue.
Pesysibrar BBIIIOJHEHUS TOJBKO YTO TIPOEMOHCTPUPOBAHHOTO OflepaTopa ab-
CONIOMHO aHAJIOTIYEH Pe3yJIBTaTy BBIPAKEHUS ¢ omepaTopaMu if .. else:

if (total <= 3850.0)
{ total *= 1.10; }
else

{ total *= 1.05; }

ITO BbIpakeHHe COOOIIAET KOMIIBIOTEPY, 4TO EPEMEHHYIO total Heob-
XoauMo yMHOKUTH Ha 1,10 wim 1,05 B 3aBUCMMOCTH OT Pe3yJibraTa PeJIsii-
OHHOTO TeCTa.

[IpakTrdecku J060e BhIpakeHre ¢ onepatopamu if .. else MOXKET
OBITH TIPEJICTABJIECHO B BUJIE€ BBIPAKEHUS € YCJIOBHBIM OTEpPAaTOpoM. B aToM
€CTh HECKOJIBKO ILTIOCOB: YCJIOBHBIN OIepaTop ObICTPee BBOAUTD C KJIaBUa-
TYpPbI, BBl HE CMOKETE CIy4ailHO 3a0bITh (DUTYPHYIO CKOOKY, KPOME TOTO,
YCJIOBHBII OmepaTop BBINOJHsIETCs Oostee ahdEKTUBHO, ueM orepatop i £
else, Tak KaK yCJOBHBIN ONEPaToOp KOMITHJIUPYETCS: B O0JIee KOMITAKTHBII
MAIIUHHBIN KOJL.
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p COBET

dopmaT ycnoBHOro oneparopa CTaHOBUTCS 6osiee O4EBUOHBLIM, €CNU
OymMaTb O HEM ClieflytoLLM 06pa3oM: BONPOCUTENbHBIN 3HaK 3a4a€eT BO-
npoc. lepxa a1oT pakT B yMe, Bbl MO Obl 03BYYNTb NpeaplayLLmnii npuv-
Mep cneaylowmm obpa3oM: llepemenHas total <= 3850.0? Ecuu
a, TO crhgejiaTep IHepBoOe, B IIPOTMBHOM CJjlydae — BTOpoOe.

[TporpammucTsl, pabotaionie Ha sisbike C, He JHOOSIT U3OBITOYHOCTD
YCJIOBHOTO OIEPATOPa, KOTOPYIO BbI MOTJIM 3aMETHTh B MPEABIAYIINX TIPH-
Mepax. Kak MoxeTe BuzeTh, mepeMeHHad total TOIBIAETCS B BRIpAKEHUN
ABaK/bL. B 060MX ciydasix 9TOH IepeMEeHHON MPUCBAMBAETCS OIPe/Ie/IeH-
Hoe 3HaueHue. Korza BBl CTaJKMBaeTech ¢ MOJOOHBIMU CUTYAI[USIMU, MBI
PeKOMeHIyeM BaM U30aBUTHCST OT OIepaliy IPUCBANBAHUS B BHIPAKEHUSAX
C YCJIOBHBIM OTIEPATOPOM:

total *= (total <= 3850.0) 2 (1.10) : (1.05);

Brpouewm, He Bcerza ciemyeT 3aMeHATh BBIPAKEHUE € oniepaTopaMu 1 £ ...
else Ha YCJIOBHBIN orepaTop. 3a4acTyio BbIpaskeHus ¢ if ... else ropasyo
6osiee y0004nTAEMBI, KPOME TOIO, MHOTHE YCIOBHbIE BHIPAKEHUS CIIHITKOM
CJIO’KHBI 1 UX HEBO3MOKHO CKATh B YCAOBHBIN onepaTop. OmHAKO, KOTA He-
006XOIUMO JIUIIb IIPOCTOE BBIPAKEHMUE ... el se, YCIOBHBIN OlepaTop HOCIy-
JKAT BaM XOPOIllel aJbrepHaTUBOM.

Y ycaoBHOTO omiepaTopa 1o CPaBHEHHIO € OITePATOPOM i f ecTh ellle OJIHO
JIOTIOJTHUTEIPHOE TTPENMYIIECTBO: €T0 MOKHO Pa3MeCTUTh B TeX ydacTKaxX
KO/a, Kyzia oreparop if He MoxeT ObITh ToMeliteH. Coemyromiast OyHKITHs
printf () BBIBOAUT Ha 9KpaH OKOHYAHHE —S B CJIy4yae, €CJau KOJINYECTBO
ChEJIEHHBIX 0JIb30BaTe/IeM TPy (aHTJIL. pear) GOJIbIIe OJHOTO™:

[}

printf ("I ate % pear%s\n", numPear, (numPear>1) °?
("S-") : (Il."));

Ecuiu 3Hauenne nepeMeHHoi numPear Goabiie 1, To Ha 9KpaH OyeT BbI-
BeJICHO CJIe/lytoliee coo0IIeH eE:

I ate 4 pears.

* JlaHHBII IPUMep He OUeHDb XOPOIIIO aJAlITUPYeTCs Ha PYCCKII SI3BIK, TaK KakK, B OTIAYNe
OT QHTJIMICKOTO, B PYCCKOM sI3bIKe 06pa3oBaHiie MHOKECTBEHHOTO YHCJIA CYIIECTBH-
TEJILHOTO MPOUCXOINT MO GoJiee CTOKHON cxeMe: «sI chent 1 rpyiry, 2 rpyiiu, 3 TPy,
4 rpyuy, 5 tpyur, 6 rpyur> u T. . st mogbopa mpaBuIbHOTO OKOHYAHUST TPeOyeTcst
6oJtee CIOKHAST CTPYKTYPA BETBJICHUS C HECKOILKUMH oTlepatopaMi if..else win
oreparopoM switch. — Ipumeu. nep.
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Ho, eciin 110J1b30BaTeb CheJl TOIBKO OJHY IPYIIY, TO coobIeHre Oyaer
BBITJISIIETD CJIEAYIONIM 0OPa3oM:

I ate 1 pear.

}Q NMPUMEYAHMUE

Bo3MOXHO, Bac yaMBRsET, NOYEMY YCIIOBHbI onepaTop BbIMMSOUT Kak
?:, HO NMPU 3TOM BOMNPOCUTESbHbIN 3HAK 1 OBOETOYNE HMKOrAa He yno-
TpebnsaTcsa BMecTe. Hy, 3To Tak NpocTo nNoTomy, 4To 31O Tak. Corna-
CUTECb, MOSICHEHME Hanoaobue: «yC/IOBHLIM onepaTop BbIMAOUT Kak
BOMNPOCUTESIbHbBIN 3HAK 1 ABOETOYNE C KakMM-TO MPOrpamMMHbIM KOAOM
MeX [y HAMMU».,

[lasiee mpuBejieHa TpocTast MPoOrpamMma, B KOTOPOW UCTIOJIb3YETCs YCIIOB-
ueIii oeparop. (Ha camom zesie 3TOT omiepaTop UCHONb3yeTCsS B IPOTpaMMe
axx Bocemb pas!) [Iporpamma MpoCUT MOJB30BATENSA BBECTH I€JI0€ YUCIIO,
a 3aTeM IIPOBEPSIET, MOKET JIM ATO YKCJIO OBITH HAIIEJIO TIOAEIEHO Ha BCE O/
HOCOCTaBHBIE YHCJA B IUAIa30He OT 2 710 9:

// Tlporpamma-npumep N1 m3 rjaaBe 13
// PyxosomcrTea no C OJjig HOBMUKOB, 3-& M3ITaHMe
// ®amn Chapterl3exl.c

/* DTa nporpaMMa IIPOCUT I[OJIb30BATEJIS BBECTM UYMCIIO OT 1
no 100, a BareMm coofmaeT, MOXHO JIM 3TO UYMCJIO PasIeJIUTH
HaleJIO Ha 4YuMCcJjio OoT 2 mo 9. */

#include <stdio.h>

main ()

{

// OmnpemnenmTb MNEepPEeMEeHHY IJid XPaHeHUS
// TONB30BaATEJILCKOTO UYMCia

// ¥ NOJyUYMTh UMCJIO OT IIOJIb30BATEJIA
int numPick;

printf ("Beilbepure umcsio or 0 mo 100 ");

printf (" (Uem Gosbme, Tem Jjyume!)\n");

scanf (" %d", &numPick); //mna nepeMeHHOM Tuna int,
HYXeH &

printf ("%d %$s mesnurcsa Ha 2.", numPick, (numPick % 2 ==
0) 2 ("™
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"))
printf ("\n%d
== 0) 2
('l l')
printf ("\n%d
== 0) ?
(" ")
printf ("\n%d
== 0) ?
(" ")
printf ("\n%d
== 0) ?
(" ")
printf ("\n%d
== 0) ?
(" ")
printf ("\n%d
== 0) ?
(" ")
printf ("\n%d
== 0) ?
(" ")

return O;

}

("He

("He

("He

("ue

("He

("He

("He

("He

%s menmTcsa

"))

%S menmuTcda

"))

%s menuTcs

"))

%s menmuTcsd

"))

%s menmurTcs

"))

%s menmTcsa

"))

%s menmuTcd

"))

/ NMPUMEYAHMUE

Ha

Ha

Ha

Ha

Ha

Ha

Ha

numPick,

numPick,

numPick,

numPick,

numPick,

numPick,

numPick,

(numPick

(numPick

(numPick

(numPick

(numPick

(numPick

(numPick

o\©

o

o°

o\

oo

HecMoTps Ha TO 4TO BblpaXeHue ¢ GyHKUMEn printf () 3anpawmBaeT
BBO/, YMCNa B anana3oHe oT 1 Ao 100, Ha caMOM JeJie Bbl MOXETE BBECTU
noboe uenoe ymcno. Tak, BBeas 4ncno 362880, Bbl 06HapyXuUTe, 4TO ero

MOXXHO pa3aesinTb Ha BCe BOCeMb OHOCOCTAaBHbIX HACE.

++ 1 --: onepaTtopbl HEOOJIbLUUX N3MEHEHUI

ToJIbKO YTO M3Y4YEHHDII YCIOBHBII OTIepaTop paboTaeT ¢ TpeMst apryMeH-
TaMU, B OTJIYKE OT HETO OTIEPATOPBI UHKpeMeHma i dekpemenma paboTaioT
TOJIbKO ¢ ogHuM. OtiepaTop MHKpeMeHTa npubaisieT 1 K 3HAYEHUIO mepe-
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MEHHOI1, a 01lepaTop JIeKpeMeHTa BeIYuTaeT 1 13 3HaueHus nepeMeHHoil. Bor,
noxkasryii, u Bee. [logr...

ukpeMeHT 1 feKpeMeHT 3HAUEeHUS TIePEMEHHBIX — 9TO OllepaIiui, KOTo-
pble yalle BCEro BBIIOJIHSIOTCS IIPU HOACYeTe Y4ero-aubo (HapuMep, KOIu-
YeCTBO IMOKYIIaTe Iel, COBEPIIMBIINX ITOKYITKHU B BallleM Mara3uHe BYepa) WIn
pu obpaTHOM orcdere (HApUMep, MOACYET CKAAACKUX OCTATKOB IIPH TIPH-
0OpeTeHn N OT/IEIbHBIX MO3KUIINI oKynaTessiMu ). B riase 10 BbI y3Haim, Kak
YBEJMYUBATD UJIM YMEHBIIATH 3HAYEHUST ITEPEMEHHBIX C TIOMOIIBIO COCTABHBIX
orepaTopoB. B aToii T71aBe BBI U3YUYNTE OTEPATOPDI, KOTOPBIE TTO3BOJISIOT TO-
Paszio MpoIile BLITIONHATH Te JKe Ollepallii. ++ — 3TO OlepaTop MHKPEMEHTA,
—— — omeparop gekpeMenTa. Eciiu BbI XoTHTe MpUbaBUTH 1 K 3HAYEHUIO TIepe-
MEHHOM count, Bbl MOKETE C/IEJIaTh 3TO CJIELYIONIM 0OPasOM:

count++;
KpOMe TOTO, BbI MOJKETE IIOCTYIIUTD CJAECAYIOITNM 06pa30M:
++count++;

OrmepaTop leKkpeMeHTa BBITIOTHSIET MPAKTUYECKH TO JK€ CaMO€, 32 UCKJIIO-
JeHUeM TOTO0, YTO | BRIYUTAETCS U3 3HAUEHU TTepeMEHHOI count. JTOT oTre-
paTop MOKHO UCIIOJIB30BATD CJIEAYIONM 06Pa3oM:

count—--;
I BOT TaK:
—-—count;

Kax BbI MOkeTe BHIETh, 00a OMepaTopa MOTYT HaXOIWTHCS KaK CJIeBa,
TaK M ClipaBa OT epeMeHHoit. Eciii orepatop HaXouTCsI CJIeBa, TO €ro Hasbl-
BAOT OIIEPATOPOM Npeunkpemenma i npedexpemenma. Eciu xe ornepaTop
HAXOIUTCS CTIIPaBa, TO €r0 0G03HAYAIOT OMEPATOPOM NOCIMUHKPEMEHMA NI
nocmoexpemenma.

/ NMPUMEYAHMUE

Hukoroa He npuMeHsiTe onepaTopbl MHKPEMEHTA UN AeKPeEMEHTA No
OTHOLLEHWIO K INTEPasIbHLIM KOHCTaHTaM Un BbipaxeHusm. Onepatopsbl
WMHKpEeMeHTa 1 JeKpeMeHTa UCMoJIb3YITCS TOJIbKO C NepeMeHHbIMK. Ha-
npuMep, Tako 3anncum Bbl HAKOr4A He BCTPETUTE:

--14; /* uHe pemnauTe Tak! */
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OmepaTopbl TIOCT/TIpe- UHKPEMEHTa U JIeKpeMEHTa JafoT UIEeHTUYHbIE
pe3yJIbTaThl, HO TOJBKO KOT/Ia MCMOJB3YIOTCS camu 10 cebe. V3amenenust
MO’KHO TIPOCJIE/IUTD TOJIBKO KOT/Ia 3TU OIEPATOPhI UCIIOJIb3YIOTCS B COCTAB-
HBIX BBIpAKEHUAX. PaccMOTpUM carey ot Ko

int i= 2, 3 =5, n;

n = ++i * j;

Bormpoc: kKakoBo OyzieT 3HaueHue nmepeMeHHON n, Korjaa KOMIbIOTEp 3a-
BEPIINT BBIMOJHEHNE BhIpaskeHnii? HecioKHO yrazaTh, KaKOBO Oy/1eT 3Ha-
YeHue epeMeHHOo j, TaK Kak OHO OCTaeTCS HEM3MEHHBIM, T.€. TI0-TIPEKHEMY
j==>5. OnepaTop ++ MO3BOJISIET HAM OBITH YBEPEHHBIMI B TOM, UTO 3HAUECHIE
HepeMeHHo# 1 GyJeT yBeJIrYeHO Ha eJWHUILY, TAKMM 00pa3oM, BbI 3HAETE,
4To i Oyz;er paBHAThCA 3. Eciin 3HaueHne nepeMeHHON 1 yBeJinunBaeTcst Ha
eIMHUILY TIepesl YMHOKeHNEM, TO 3HaUeHNe TTePeMEHHON N CTAHOBUTCS PaB-
HbIM 15, B IPOTUBHOM cJy4yae — (€cCJIM IMepeMeHHON 1 yBeJIMYUBaeTCs Ha
eMHUILY TT0CJIe YMHOKeHU ) n==10.

OTBeT KpoeTcs B TOM, SIBJIIETCS JIM OTIepaTop ++ OTIepaTopoM MpenHKpe-
MeHTa WJIK TIOCTHHKpeMeHTa. Ec/i onepaTopsl ++ WM —— HaXOISATCS nepeo
riepeMeHHO (B ipehuKce), TO KOMITBIOTEP BBITIOJTHUT 3TH OIePATOPbI TTePe]T
BBITIOJTHEHUEM OCTAJIBbHBIX OMEPATOPOB B CTPOKe. Ecam omeparopel ++ win
—— HAXOIATCS nocie TiepeMeHHOU (B MOCThUKCeE), TO KOMITBIOTED BBITOJTHUT
3TH OTIEPATOPHI MOCJIE 3aBEPIITEHUS BBITIOJTHEHUS BCEX OCTAJIBHBIX OMEPATOPOB
B CTpPOKe. Tak Kak B TIPEIbIAYNIEM TTPUMEPE KOJa ONepaTop ++ HAXOMUTCS
B ITOJIOXKEHUN TIepe TTepeMeHHOM (B TTpeduKce ), 3HAUE€HNE TIePEMEHHOM 1 yBe-
JINYMBAETCS HA €IMHUILY U CTAHOBUTCS PaBHBIM 3 MPESK/E, YeM BBITIOTHSIETCS
YMHOKEeHIEe 3TOH TlepeMeHHOi Ha mepeMennyio j. Cremyiolee BbIpaskeHHUe
YBEJTMUINBAET 3HAYEHIE TIEPEMEHHOM i, /Ieiast €0 PaBHBIM 3 10¢1e YMHOKEHIST
MepeMEeHHOH 1 HA IeEPEMEHHYIO j 1 3aITUChIBAET OTBET B TIEPEMEHHYO

n = i++ * j; /*3anuceBaer 10 B n u 3 B i*/

Bo3amoxkHOCTD yBeIMUUTh HA €IUHUITY 3HAUeHUe MepPeMeHHOU B TOM
JKe BbIPA’KEHWH, B KOTOPOM BbI UCIIOJIB3YETE 3TY JKe IepPeMEeHHYI0 /IS JIpy-
I'MX BBIYKMCJIEHUN, O3HAYaeT coKpalleHne o6beMoB padOThl TPOrPaMMUCTA.
[Ipempimymuii mpuMep MO3BOJISIET 3aMEHUTD CJEAYIONINEe IBA BBIPAKEHMUS,
KOTOpbI€ BaM IIPHUILIOCH Obl HAIKMCATh, €CJAU Obl BbI PabOTaIM ¢ APYIrUMU
SA3bIKaMU IPOTPAMMUPOBAHUS:

n=1*7;

i=1i+1;
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ﬁQ NMPUMEYAHMUE

Onepatopbl ++ N -- CYNTAIOTCS KpanHe BbICOKOI(DDEKTUBHbIMU. ECnn
BaM BaXKHO (@ OOJIbLUMHCTBY M3 HAC HET), TO onepaTopbl ++ 1 -- KOMMN-
JINPYIOTCS B OHO BblpaXeHne Ha MalLMHHOM s3blke, Toraa kak npubas-
JleHne NN BblYnTaHne eanHULbl C NMOMOLLBIO BblpaXXeHuin +1 n -1 cooT-
BETCTBEHHO He Bceraa MoXeT OblTb CKOMANANPOBAHO Tak 3P HEKTUBHO.

JlaBaiiTe elite pa3 oOpaTuMcst K iporpamme u3 riasbl 10, yBeamauBao-
el 1 yMeHblnaoell 3HaueHus: nepeMeHHoil. Ha aToT pa3 Mbl BOCIIOJIb3Y-
eMcs onepaTopaMu TPeMHKPEMEHTa U IIpejiekpeMenTa. Takoil ox o1 mo3Bo-
JISIET 3HAYUTETBHO COKPATUTD KOJUYECTBO CTPOK TIPOTPAMMHOTO KOJI, €CJTH
YeCTHO, MBI CMOKEM COKPATUTh 00beM KOJIa ellle CHIIbHEeE, KOT/Ia Bbl H3Y4nTe
IIUKJIBI B CJIEAYIONIEH TIaBe.

// TporpaMmma-npuMep N2 u3 rjaaBe 13

// PykoBomcTBa mo C 1njid HOBUYKOB, 3-e& MIIaHUE

// ®ann Chapterl3ex2.c

/* DTa nporpaMma yBeJIMUMBAET S3HAaUeHMEe CUeTUrKa OT

1 nmo 5, Opm »TOM, BEBOIA Ha INedaTb OOHOBJIEHHEE
3HauUeHusd, I[IOCJIe UeTO BHIIOJHSeT OOpaTHEM oTcueT mo 1.
OOHAKO B DTOM BEpPCUM NPOT'PAMMEL MCIIOJL3YITCS OIepaTOpEl
VMHKPEMEHTAa U OeKpeMeHTa */

#include <stdio.h>

main ()

{
int ctr = 0;

printf ("3uauenme cuerumka: %d. \n", ++ctr

7
printf ("3HaueHre cuerumka: %d. \n", ++ctr);
printf ("3nauenme cuerumka: %d. \n", ++ctr);
printf ("3nauenue cuerumka: %$d. \n", ++ctr);

)
)
)
)
printf ("3naueHue cuerumka: %d. \n", ++ctr);
)
)
)
)

printf ("3Hauenme cuerumka: %d. \n", --ctr);
printf ("3HaueHue cuerumka: %d. \n", --ctr);
printf ("3uauenme cuerumka: %d. \n", --ctr);
printf ("3HaueHue cuerumka: %d. \n", --ctr);

return 0;

}
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/ NMPUMEYAHMUE

Y106kl pa3obpaTbCs B OTANYMAX MPE- U NOCT- MHKPEMEHTA N AEKPEMEH-
Ta, B NpeaplayLemM npumepe rnepeHecmTe Bce onepaTtopbl MHKPEMEHTA
M JEKPEMEHTA B NONOXEHME MOCSE NEPEMEHHON ctr (ctr++ Uctr--).
Yraparite, 4to npousonget? CKOMNUAMPYNTe U3MEHEHHYIO Mporpam-
My — U NMPOBepLTE, NPaBUIIbHO NU Bbl yraganu!

Mpumepsiem cutyaumio

Jluist n3Mepenusi KOJIMYECTBO YYACTKOB MAMSITH, KOTOPOe MOTpedyeTcst
17T XpaHeHnd IaHHbBIX BCeX TUIIOB, NCMob3yeTcs hyHknmsa sizeof (). He-
CMOTPsI Ha TO, YTO ceiiuac OOIBITUHCTBO KOMIIJISITOPOB si3bika C UCIIOJIB3Y-
10T 4 Gaiira [yist XpaHeHUsT [[eJIOUYNCIEHHBIX 3HAYeHHiT, OOTBITUHCTBO — 9TO
He Bce. 17151 BbIICHEHM S TOT0, CKOJIBKO TOYHO 3aHUMAIOT IIaMsITU LieJIble YnC-
Jla ¥ YNCJIa ¢ IJIaBaolleil TOYKOH, BbI MOJKETE BOCIIOJIb30BaThCs (DyHKIUEH
sizeof (), Kak TOKa3aHO Ha IIpUMepe CJAeAYIOINX BbIPasKeHUIA:

i = sizeof(int); // BanmucuBaeT B 1 pasMep LEJHX
3HAUEHUN

f = sizeof (float); // 3amnmuceiBaer B f pasmep OpPOOHHIX
3HAUEHUN

ODynkims sizeof () paboTaeT Kak ¢ TUIIAMU 3HaYEeHUH, TaK U ¢ mepe-
MeHHBIMU. ECJIi BbI XOTHTE BBISICHUTD, KAKOI 0OBEM MaMsATH 3aHUMAET KOH-
KpeTHas TlepeMeHHasl WJIM MacCHB, repejaiite X B GyHKINIO sizeof ().
B caenyiorem oTpBIBKe KOfla TOKa3aHO, KaK TO CEJIATh:

char name[] = "Ruth Claire";
int 1 = 7;
printf ("Pasmep i %d.\n", sizeof(1));

printf ("Pasmep name %d.\n", sizeof (name));

Huske nmpuBesieH o1H U3 BO3MOKHBIX BAPUAHTOB COOOIIEHNI, BHIBOIM-
MBIX ITPOTPAMMOI Ha 3KpaH:

Pazmep 1 4

Pasmep name 12

B 3aBrucnMocTr oT KoH(UTYpanuy Bamero KOMIbIOTEPa U UCTIOTh3YeMO-
ro KoMIuJsiTopa si3bika C BBIBOJMMBIE COOOIIEHUST MOTYT OTINYATHCS U3-32
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OT/IINYUIl B pa3Mepax IeJIOUNCJIeHHbIX TepeMeHHbIX. OOpaTnuTe BHUMaHNE,
4TO pasMep CUMBOJIbHOIO MaccuBa 12, T.K. 9TO 3HaYeHUE BKJIIOYACT TaKXKe
3aBepUIAIOIIN CTPOKY HYJIb-CUMBOJI.

>

COBET

OnnHa CTpokM 1 pasmep CTPOKM — 3TO ABa PasdHbiX MOHATUSA. JnnHa
CTPOKM — 3TO KOAMYECTBO BaANTOB NamMsiT1, UCMONb3yeMbIX AJiS ee Xpa-
HeHVs (He BK/OYash Hy/lb-CUMBOJI), M0 MOXHO BbIYUCINTb C NMOMOLLIbO
dYHKUMKM strlen (). Paamep CTPOKM — 3TO KOSIMYECTBO CUMBOJIOB (3Ha-
KOMECT), He0BX0ONMbIX OJ1F ee XpaHeHWNs, BKoYas Hy/lb-CUMBOJT.

/ NMPUMEYAHMUE

HecMoTpsiHaTO, 4TO ceivac PyHKUMA sizeof () MOXET nokalaTbcs bec-
ﬂOJ‘IGSHOVI, OHa BaM NpurogmnTcsd no3xe, no Mmepe n3y4eHns a3bika C.

AGCONIOTHbIA MUHUMYM

[Testbto 5TOM rIaBbl GBIIO 0OGOOIIMTH Ballli 3HAHUS 00 OTIEpaTOpax sSI3bIKa

C. lonumanue TPUHIUIIOB PaOOTHI HTUX ONEPATOPOB HE OTHUMAET MHOTO
BpPEMEHU 1 He TpeOyeT MHOTUX YCHIINH, HO TIPU 3TOM HEKOTOPbIE OTIEPATOPHI
HaCTOJIBKO MOIITHBI, YTO MOTYT 3aMEHUTH IeJTbIe BEIPASKEHU ST, NCTIOJIb3yeMble
B IPYTUX S3bIKaX MporpaMMupoBanus. /lanee mpuBeneHbl KIIOUeBble KOH-
eI 3TOH TJIaBbI.

Jlnist moBbIteHust ahdEKTHBHOCTH BMECTO TIPOCTHIX BhIpaskeHwii if ... else
BOCTOJIb3YHTECH YCIOBHBIM OTIEPATOPOM.

YenoBHbIi oniepatop Tpebyer Tpu aprymenTa. Vlcmosb3oBaHue cKOOOK
TT03BOJISIET BU3YAJIU3UPOBATD U OT/IEJIUTH 3TH apPTyMEHTHI JIPYT OT JIpyTa.

UcnonbayiiTe onepaTtopsl ++ U —— 751 yBeJIUYCHUS UIU YMEHBIIEHUS
3HavYeHusl TepeMeHHol Ha 1 BMecTo mpubaBieHus WM BbrauTanus 1
€ TIOMOUIBIO IIPUCBAUBAHUS UJIM OIIEPATOPOB += U —=.

He nymaiite, uTo oneparopsl eKpeMeHTa 1 UHKPEeMeHTa, HaXOAIIecs
B npeduKcantbHOM UM OCT(HUKCAIBHOM IIOJIOXKEHUM, BCErJa LIPOU3-
BOJIAT OJMHAKOBBIN PE3yJbTaT. DTHU ONEPATOPBI JAA0T OAUHAKOBBIH pe-
3YJIBTAT TOJIBKO €CJI UCIIOJIb3YIOTCS C OTAEIbHOM epeMeHHoil. Ecin Bbl
codeTaere ONepaTopbl ++ U —— ¢ APYTUMU II€PEMEHHBIMY WJIN BbIPAKE-
HUSAMH, TI0JIO’KEHNE 9TUX OTIepaTOPOB CYNECTBEHHO BJIMAET Ha I0JIyJae-
MBIIi Pe3yJIbTar.
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NMOBTOPEHUE KOAA:
NCMNOJIb3SOBAHUE LUKJ10B
and 39KOHOMUUN BPEMEHU U CUN

B aroii riaBe

*  DKOHOMUS BpeMeHH Oyaroaps UKJIMIHOMY ITPOXOJLY 10 TPOrPaMMHO-
MY KOZY

* Hcnosb3oBaHue KOHCTPYKIMU while

* Hcnomp3oBanme KOHCTPYKINN do..while

WN3yuuB omnepaTopsbl, Bbl Telepb TOTOBBI HAYYUTBLCS JI€JATh «MEPTBYIO
METJII0» C TIOMOTIBIO TIMKJIOB, BKJIIOYAEMBIX B CO3/[aBa€MbIe BAMU TTPOTPAM-
MblL. [{ukzn — 9TO MPOCTO YYACTOK KOJIA, BBIIIOJHEHUE KOTOPOrO MOBTOPSIET-
cs oTpeieJieHHOe KomdecTBO pa3. CuTyanuu, KOr/la BBITIOJTHEHWE IUKJIA
He TIpeKpariaeTcss HUKoraa (Tak HA3bIBAEMBIN OECKOHEUHbI UUKTL) CIEIYeT
usberathb. Co3aBaeMble BaMK IIUKJIBI, B CJlydae eCJIM Bbl YKa3aJu Bce mapa-
METPbI BEPHO, 110 3aBePIEHIe BBITIOJHEHNS BO3JIOKEHHBIX HA HUX 0OsI3aH-
HOCTEH, TOJKHBI TPUXOINUTD K KAKOMY-TO BEIBOJY.

3aueM BaM MOJKET MOHAZ00MThCS IUKJINYECKOE BIIIOJHEHUE TIPOrPaMM-
Horo koga? OTBeT Ha 9TOT BOIPOC CTAHOBUTCS OOJiee OYEBMIHBIM, €CJIU
BCIIOMHUTH O ITPEUMYIIIECTBE UCIIOJIb30BaHNS KOMIIBIOTEPOB JIJIs1 BBIIIOJIHE-
HUS 33JJaHUH, KOTOPbIE JIIOAU BPS/ JIU 3aXOTSAT BHITIOTHATH. KoMITbIoTepaM
HUKOT/ZIA HE CTAHOBUTCI CKYYHO, TTO9TOMY MBI PEKOMEHIYEM MOpydaTh UM
PYTHHHBIE OTHOOOpa3HbIE 3a/laHusT, OCTABJISIST 3a/1a4, TPEOYIOIINE Pa3MBbIIII-
JieHust, moasM. HaBpsi/i i BBl 3aX0THTE IIATUTH PAOOTHUKY, UbsT €IHHCTBEH-
Hast 00s13aHHOCTD OYy/IET BBIYMCJIEHIE CYMMbI COTEH TIJIATEKHBIX BEJOMOCTEN,
KPOMe TOTO, OY€Hb HEMHOTHE COTJIACSTCS BBIOJHITH MOAOOHYIO paboTy.
VIMEHHO KOMITBIOTEPHBIM ITPOrpaMMaM TOAXOAUT TaKask OJHOOOpasHast pa-
6ota. Korma KoMIbOTEp 3aBEPIIAT IUKJI TIPOTPAMMBI 110 MOJCYETY CYMM,
JIIOJIM MOTYT IIPUCTYIUTD K aHAJIN3Y [TOJYYEHHbIX Pe3yJIbTaTOB.

IIMKJIBI BAM MOTYT IIOHA00UTHCS TAKIKE TPH HEOOXOANMOCTH CIIOKEHUS
CITUCKA YUCEJI, PACTIeUaThIBaHU (PUHAHCOBOTO UTOTA TIPOAaK (PUPMBI 3a TI0-
crepnue 12 mecstiieB nbo mojcyera KOJNYECTBA CTYAECHTOB, MOCEMIAIOIINX
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NIOTIOJTHUTEIbHBIE 3aHATHS 10 WHMOpMaTuke. B 9TOI Iry1aBe TOWIET peub
0 JIBYX IIUPOKO yHOTpe6JI$IeMbIX BUIaX ITUKJIOB gA3bIKa C, B KOTOPHIX UCIIOJb-
3yercd koManjaa while.

NMOKA mbl noBTOpPAEM

Bripaskenue while MoXeT MOSBJSTBCS KaK B Hayajle, TaK U B KOHIIE
mukaa. [IOKA — camprii mpoctoii Buj MUK, B KOTOPOM HCIIOJb3yeTCs
BoIpakeHue while. (BTOpoil ITUKT HA3BIBAETCS <IIUKJIOM C YCJIOBUEM IIPO-
NoJKeHusT» do..while. Mbl 1oiijieM 10 Hero 4yTh 1o3:xke.) Huske mpuBenen
opmar mukIa while:

while (ycuooBue)

{6mox M3 OMHOI'O MJIM HECKOJIEKMX BBEPAXEHMMI,; }

Yenosue — 210 HeKUIT PESISIHUOHHBIN TECT, aHAJIOTUYHBII PEJISIIIUOHHOMY
TECTY yCJIOBME, C KOTOPBIM BBl YK€ BCTPEYAJINCDh IIPU N3YyYeHUH OlepaTopa
BeTBJeHUd 1f. BJIOK M3 OOHOTO MJIM HECKOJIBEKMX BEIPAXEHMM TAKKe
MIPUHATO HA3bIBATh TesroM IUKIa while.

Broimosnenue Tesa 1ukiIa while IpofossKaeTcs [0 TeX Mop, MOKa y C1o—
Bye BepHO. B aTOM 3aKiioyaeTcss OCHOBHOE OTJIMYME KOHCTPYKINH while
n 1f. Teso oneparopa BeTBjeHNs 1f BBINOJHSETCS TOJIBKO B TOM CJydae,
ecy ycuroBue BepHo. Teso onepaTopa if BBIIOJHAETCS TOJbKO OJJHAXK/IbI,
TOrZa KaK TeJIO IUKJIAa while MOKET BBIMOJHATHCS OYeHb MHOTO Pas.

Pucynok 14.1 momMoraer 0ObsICHUTD CXO/ICTBA ¥ PA3JIUKs KOHCTPYKITHIT
while u if. @opmarbl 06eMX KOMaH/] IIOXOKH JIAsKe B TOM, 4TO HEOOXOIUMO
HCII0JIb30BATh (DUTYPHBIE CKOOKHY B CJTy4Yae, eCJIM TeJIO UKJIa while cocTouT
13 HECKOIBKIX BeIpakeHui. OHaKo Tejo nukiaa while caemyer 3aKka0varh
B (burypHbie CKOOKH, IaKe €CJIU OHO COCTOUT M3 €JINHCTBEHHOTO BBIPAKEHISI:
1pu 00aBIEHUH OTIOJHUTETbHBIX BBIPAKEHUIT B TEJO IUKJA TIPOMAIaeT
HEOOXOIMMOCTD OTBJIEKATHCS Ha PACCTAHOBKY COOTBETCTBYIONUX (DUTYPHBIX
ckobok. Hukorga me ymorpebIsiiite TOUKY ¢ 3amstoil (; ) mocje KPYTrJabiX
CKOOOK, B KOTOPBIE 3aKJII0YAETCS YCIOBHeE MK while. Toukoi ¢ 3ansToit
CJIEIYET 3aBepIIaTh TOJLKO BhIPAKEHU BHYTPU Tesa [MUKIa while.

// BHUMAHMUE

HecmoTps Ha TO 4TO ABa BbipaXeHus Ha puc. 14.1 NoxXoxu, pesynbtaT nx
BbIMOJIHEHUS He ByaeT oauHakoB. Onepartopbl while 1 i f — OBe caMo-
CTOSITENIbHbIE KOHCTPYKUUN, NPEeAHa3HAYEHHbIE OIS BbIMOJHEHUS pas3-
HbIX 3a4au4.
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3HaueHe TTepeMeHHOM, TOMEIIEHHON B ycioBme IuKIa while, doic-
1O U3MEHHTBCS, B MPOTUBHOM CJIy4ae IMKJI while OyAeT BBINOJHSATHCS
6GeCKOHEYHO, TaK KaK KOMIIbIoTEpP OyZeT MPOBOANUTH MPOBEPKY MCTUHHOCTH
OJIHOT'O U TOT'O K€ y CJIOBHMs IIPU KayK/IOM HOBOM ITPOXOSKIEHUU IIUKJIA.

N36exaTh 6eCKOHEUHBIX ITUKJIOB MOXKHO, YIOCTOBEPUBIINUCH, YTO IIPU
BBIITOJTHEHNN IIHKJA while 4TO-TO MEHSIeTCS B €r0 yCJuIoBmMy TaKAM 00-
pasoMm, 4TO CO BPEMEHEM yCJIOBME CTAHOBUTCH JIOKHBIM — U BBIIIOJIHEHUE
[POrPaMMbl TTPOJIOJIZKAETCS UCIIOJIHEHUEM ITPOTrPAMMHbBIX MHCTPYKIIMH, CJie-
JAYIOLINX TI0cJIe [UKJa while.

Mcnonw3oBanue i f
if (amount < 25)

{
printf ("3HaueHne caMwkoM Majo.\n"); <e—— BpmogHseTcs
wrongVal++; TOJIBKO OJTHAK/IbI,

} | [IPOTIOJIKATDH BBITIOJTHEHUE | MO MpH yCJIOBIH,
> YTO 3HAYEHUE

amount MeHblie 2 5.

Wcnonb3oBanme while
while (amount < 25)

{

printf ("3HaueHnre CAMWKOM Majio.\n "); Broinosinenue
wrongVal++; IIOBTOPSETCS
printf ("Monpoby# cHoOBa..KakoBO HOBOEe 3HaueHme?\n) ; /L0 TEX T1OD,
: /| IOKa 3HaYeHUe
scanf ("%$d", &amount); amount
MeHbIIIe 25

BEPHYTbHCA

Puc. 14.1. Teno onepartopa if BbINOAHAETCS OOHaXAbl, TENO umkna while
MOXET BbINONHATbCSA 6onee ofHOro pasa

/ NMPUMEYAHUE

Kak n B cnydyae ¢ onepatopom if, Teno umkna while MoXeT OblTb He
BbIMOJIHEHO HUM pady. Ecnn yxxe npu nepBoM BXOXOEHUW B UMK yCcotoBue
JIOXKHO, TeNno uukia while BbINOMHEHO He OyAeT.

Ucnonb3oBaHue uukna while

Ecin BaMm HeoOX01MO, 4TOOBI BBINIOJHEHUE OIIPENeJeHHOIO ydacTKa
POrPaMMHOTO KOJIa TMOBTOPSIZIOCH HECKOJIBKO pas, BbI MOKETe J0OUThCS
ATOTO € MOMOIIBIO KA while. /laBaiiTe elie pa3 BepHEMCS K MPOTpaM-
Me, TIepeumcIdIoniell Ynuca, Ho TOJbKO B 3TOT Pa3 BOCIOJIb3yeMCS IIUKJIAMU
while:
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// Tporpamma-npumvep N1 m3 T'maeer 14
// PyxosomcrTea no C Ojid HOBMUKOB, 3-& M3ITaHMe
// ®amn Chapterlédexl.c

/* 32Ta nporpaMMa yBeJIMUMBAET S3HAUEHME CUeTuMKa

or 1 mo 5, mpm 2TOM BBEIBOISA KaxXIoe HOBOE 3HAaUYEHUE

Ha B5KpaH, I[IOCJie 4Uero nporpaMMa OTCUMTEBaeT 3HaueHUE
oBbpaTHO K 1. OODHakKO B D2TOM BEPCUM MCIOJIb3YITCS LMUKIE
while, a Takxe ONepaToOphH MHKPEMEHTa M OeKpeMmeHTa */

#include <stdio.h>

main ()

{

int ctr = 0;

while (ctr < 5)

{

printf ("3HaueHre cueTumka %d.\n", ++ctr);
}

while (ctr > 1)

{

printf ("3uauenme cuerumka %d.\n", ++ctr);
}

return 0;

}

BosmorkHo, BaM yrKe oueHb HaJ[0es Halll IPUMEDP C U3MeHEeHHEM «3Haye-
HUS CUeTINKay, HO UCTIOIb30BaHIEe PA3HbIX BEIPAsKeHUT, (hopMaToB U PyHK-
W TS pETIEHNST OTHOM U TOM JKe 3a/1a4M — OTJIMYHBIN METOJI IEMOHCTPAITUN
TOTO, KaK HOBbIE€ HAaBBIKU TTIOMOTYT BaM TI0-UHOMY, BO3MOKHO, 3 peKTHBHEE
PEIINTH TTOCTABIEHHYIO 3a/1a9y.

[Ipu cpaBHEeHUM JUCTUHTA U3 ITOTO IIPUMEPA C JIMCTUHTAMU ITPOTPAM-
MHBIX KOJIOB TIPEINIECTBYIONTUX TPUMEPOB PEIIeHUs 3TOH 3a7a4U BBl MOJKe-
Te BUJETDH, KaK CUJIBHO COKPATUJICSA 0OBEM IIPOTPAMMHOIO Koaa.6nar0ﬂapﬁ
KUCIOJIb30BAHUIO IUKJIOB. PaHbllle BaM NPUXOAUJIOCH Ha6HpaTb IATh BbI-
paxkeHuii printf () ATl yBeIn4YeHUsI 3Ha4eHUsl CUeTUYNKa, a IIOTOM ellle
IATh — JJIs ero yMeHbIeHus. OIHaKO UCITOIb30BaHue IUKJIOB while Tpe-
6y€rHaHHcaHMﬂIOHBNDOﬂHon)BmpameHMﬂ:printf() JIIsT YBEJIMYEHU
3HAUYEHUS CYETUYUKA U ellle OJHOTO — JIJIsT eT0 yMeHbIeHud. Takoil moaxon
MTO3BOJISIET MIOBBICUTH 3(PHEKTUBHOCTH MPOTPAMMUPOBAHMS
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W3navanbHO 3HaUeHUE TlepeMeHHON ctr paBHO 0. [Ipu nepBUYHOM BbI-
MOJIHEHUH 1IMKJIa while 3HaueHue nepeMeHHON 1 MeHblie 5, T09TOMY T10Ka
Y CJIOBHME UCTUHHO IIPOrpaMMa IIPO/I0JIKAET BBIIOJHATD TeJO0 [UKJIa while.
B Tese nukia nponsBoUTCS BBIBOJ HA 9KPaH CTPOKM TEKCTa U yBeJIUYeHUE
Ha eIMHUITY 3HAUeHUS TTepeMeHHol ctr. [Ipu BTopoMm BXo/e B IMKJ TeCTU-
pyeTcst ycoiosme, 3Ha4eHIe TePeEMEHHON ctr paBHO 1, 1 Bce ellle MeHbIIe 3,
IMO3TOMY TEJIO IUKJIA BBITIOJTHAETCS BHOBD. BbIlloJiHEHNE TeJia KA TIOBTO-
psieTcst 10 TeX TOP, TIOKa 3HaYeHHUe TIePEMEHHON ct r He OyeT YBeJIUnIeHo 10
5. Tak kak 5 He MeHbIIe 5 (YKC/Ia PaBHBL), yCJIOBME CTAHOBUTCS JIOKHBIM
U TIOBTOPEHHE IMKJIa IpeKkpaiiaercs. Takum o6pasoM pacuuiaercs A0pora
JUIS BBIIIOJIHEHUS OCTAJIbHOIO KO/ IIPOrPaMMBbl, YTO IIPUBOJAUT KO BTOPOMY
IUKJIY while, KOTOpBIil oTBeyaeT 3a o6patHbIii otcuer ot 5 10 1. Korma ¢ te-
YyeHUeM BpeMEHU Yy CJIOBmE BTOPOIo [UKJIA CTAHOBUTCA JIOKHBIM, BBIIIOJIHE-
HHUE 3TOTO [IUKJIA TIPEKPAIACTCS.

p COBET

Ecnn 6bl B Tene unkna while He NPOMCXOAMSIO NOCTENEHHOE yBENMYe-
HME 3HAYEHUNS NEPEMEHHON ctr, GYHKUMS printf () BbINOAHANACH Obl
6eCKOHEYHOE KONNMYECTBO pas, 40 TeX NOpP, NOKa Bbl HE HaXanu 6bl coye-
TaHue knasuw Ctrl+Break ons aKCTpeHHON OCTaHOBKM MPOrpamMmel.

NUcnonb3oBaHue umkna do..while

[Mukn while Takke MOKHO MCIIOJb30BaTh B COUETAHUU C BbIpAyKEHUEM
do. ITpu TaKOM COBMECTHOM KCIOJIb30BaHUK 00€ KOHCTPYKIIMKH 00BIYHO Ha-
3bIBAIOT BBIPasKeHUEM do..whi le uam nukjaoMm do..while. Huke mpuBenex
dopmar 1ukna do..while:

do
{60k M3 OOHOI'O MJIM HECKOJIBKMX BEPAXECHUM, }

while (ycuoBme)

JQ NMPUMEYAHMUE

XoTs BblIpaxeHus do U while UrparoT posb CBOEro pofa paMok Ajs Tena
UMKIIa, NUCNOJIb30BaHNE GUTYPHbIX CKOBOK 06A3aTENbHO, ECIN TESO LIMK-
na coctout 6onee 4eM 13 0OAHOM CTPOKK Koaa.

I/ICHOJIbsyﬁTe UKJ do..while BMecTO OOBIYHOTO IUKJA while TOJb-
KO B TOM CJIy4dae, €CJIN TeJIO ITNKJIa 001cHO 6bimMb BLINOIHEHO Xomsi Obl 00UH
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pa3. Tak Kak ycouroBme pacioyioKeHO TOJbKO B KOHIlE IUKJa do..while,
KOMIIBIOTED HE IMEET BO3MOKHOCTH IIPOBEPUTH UCTUHHOCTD 9TOIO YCJIOBUS
IIOKa TeJIO IIMKJIa He 6y,z[eT BBITIOJTHEHO B TIEPBBIN Pas.

Huxe npusemena mebo/bllasg IporpaMma, B KOTOPOI IIPUMEHSIETCS
MUK do..while. JTa mporpaMMa IPOCUT TTOJIH30BATENSI BBECTHU JIBA YNCIIA,
a 3aTeM BBIBOJUT pe3yJbraT nx yMHOoXeHus. [locie yero mporpamma crpa-
IITUBAET, HE JKEJIAeT JIM MO0JIb30BaTeJb IIPOU3BECTU YMHOKEHUE CJIEAYIONIei
mapbl YKCeN, U 10 TeX MOp, MOKa T0Jb30BaTEIb BBOJUT OTBET Y, MPOTPaM-
Ma TIPO/IOJKAET 3aIpalinBaTh BBOJ YUCEJ /I YMHOKeHNs. TobKO OTBeT N
TIpepbIBaeT MOBTOPEHME IUKJIA.

// Tlporpamma-npumep N2 n3 ryasBu 14

// PykoBomcTBa rno C g HOBMUKOB, 3-€ M3IaHMe

// ®amn Chapterlédex2.c

/* HporpaMMa BHIIIOJIHAET YMHOXEHINMe IOBYX 4YMCeJl M BEHIBOIUT
pes3ysbTaT YyMHOXEHMS Ha DKpaH, [I0ka 2TOI0 XoueT
oJyib30BaTesib. BBOom oTBeTa N NpepBeT BHIIOJHEHME LUKIIA
*/

#include <stdio.h>

main ()

{

float numl, num2, result;

char choice;

do {

printf ("BBeouTe NepBEM MHOXUTEJH: ");

scanf (" %f", &numl);

printf ("BremouTe BTOPOM MHOXMUTeJHL: ");

scanf (" %f", &num2);

result = numl * num2;

printf ("%.2f ymHOXMTH Ha %.2f paBHgeTcs %.2f\n\n",
numl, num2, result);

printf ("BeIIOJMHUTE yMHOXeHMe ") ;

printf ("cnenywomert maper umcen? (Y/N): ");

scanf (" %c", &choice);

//Ecny moJyib30BaTeNyIb B KadyecCcTBEe OTBeTa BBEJI CMMBOJI N

//HUXHETO perucTpa, TO 2TOT oleparTop ycjoBus if
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//npeobpasyer ero B CuMBOJI N BEPXHEIO permcrpa

if (choice == 'n')

{

choice = 'N';

}

} while (choice != 'N");

return O;

}

HecmoTpsa Ha TO, 4TO IporpaMMa OueHb IIPOCTa U MPSMOJIMHEHa, 3TO
npuMep 3 PEeKTUBHOTO UCTIOMb30BaHNA 1UKkjaa do..while. [loBropumces,
4TO KOHCTPYKLMIO do..while HY’KHO UCIIOJIb30BaTh BMECTO LIUKJIAa while
B TOM CJIy4ae, €CJIU BbI XOTHUTE ObITh YBEPEHHBIM, UTO TEJIO IIUKJIA TOUHO BbI-
HOJTHUTCST XOTsT ObI 0inH pas. [1oaToMy mocJie moJydeHust OT TOIb30BATES
JIBYX YHCeJI C TIJIaBaoIell TOYKOW MporpaMMa CITPAlTuBaeT MOJIb30BaTeld,
He JKeJlaeT JIM OH TOBTOPUTD OIlepaIliio YMHOMKEHUS /11 ABYX APYTUX YHCEJL.
Ecsm mosib3oBaTe b BBOAUT OTBET Y (W11 JTI0OOI APYTOH CUMBOJI, KpoMe N),
BBITIOJIHEHUE ITUKJIAa HAYMHAETCA CHavaJIa.

Ecsmi 661 B UK He OBLIO BKIIOYEHO BBIPAKEHIE C OMEPATOPOM BETBJIE-
HUs 1if, TO BBe/leHHE MOJIb30BaTeJeM OYKBBI N HUKHETO PErrcTpa TakKe
MpUBEIO OBl K BBIXOAY M3 IIUKJIA, BIPOYEM, KasKeTCS BIIOJHE OUYE€BUIHO, YTO
MOJIb30BATEJb, BBOJSAININN OTBET — CHMBOJI N HUKHETO PETUCTPA — TaKKe
JKeJiast Obl 3aBEPIIUTD BHITIOJHEHHUE IIMKJIA, HO ITPOCTO 3a0bLJI HAsKaTh KJIaBH-
my Shift. Kak MbI yske nucaau paHee B 9TOM KHUTE, P CO3IaHUK IIPOrPaAMM
He BCEr/a CJIeAyeT TMOJarathCsi Ha TO, YTO MOJIb30BaTe/lb Oy/IeT BCEria BBO-
JIUTh UMEHHO T€ JJAHHbIE, KOTOPbIE BbI OT HETO 3aIIPalliBaeTe.

TakuM 06pa3oM, MO BO3MOKHOCTU PACCMATPUBANTE HECKOJIBKO OOIIIX
cJrydaeB ONMOOYHOTO BBOJIA U TIPEOCTABIISNTE MEXAHU3MbI UX 00PaOOTKIL.
[Tpeo6GpasoBaHiie CUMBOJIA N HIZKHETO PETUCTPA B CUMBOJI N BEPXHETO — He
eIMHCTBEHHDIN criocod pemnienus mpobaembl. HamprmMep, BbI Takike MOTJIN
6Bl BOCIIOJIB30BATHCSI JIOTHIECKUM oriepaTtopoM 1 B yyacTke Koja, 3ajaio-
II[EM YCJIOBHE IIOBTOPEHU IIUKIA while:

} while (choice != 'N' && choice != 'n');

ToBOpsT MPOCTHIM SI3BIKOM, 9Ta MPOTPAMMHAS WHCTPYKIHS COOOIIaeT
KOMITBIOTEPY TPOJIOJIKATH BBITIOTHEHUE TIPOTPAMMBI /10 TEX II0P, TIOKa 3Ha-
YyeHue IepeMeHHol choice He paBHO CUMBOJIY N HUKHETO UJIM CUMBOJY N
BEPXHETO PEerucTpa.
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COBET

B rnaBe 19 ob6bsicHaeTcs 6onee NpocTo MeTon, NPOBEPKU HA COOTBET-
CTBUU BBEOEHHbIX CMMBOJIOB CMMBOJIaM Y N N BEPXHEro perncrpa nin y
M n HUXXHErO C MOMOLLLbIO BCTPOEHHOM DYHKLMN toupper () .

AGCONIOTHLIA MUHUMYM

[Lesb10 9TOM ry1aBbI OBLIIO TIPOJEMOHCTPUPOBATH CIIOCOOBI TOBTOPHOTO BbI-

MIOJTHEHUSI 33JJaHHBIX YYaCTKOB IIporpaMmHoro koza. llukiasl while u do..
while TpemHasHAYeHBI A1 MHOTOKPATHOTO BBITTOTHEHUS TTPOTPAMMHOTO
KO/Ia, TIOMEIIIEHHOTO B TeJIO 3TUX ITUKJIOB. PagHulla MexX1y 3TUMU ITUKIaAMU
3aKJIIOYAETCS B MECTOTIOJIOKEHUN PESAIIMOHHOTO TECTA, KOHTPOJIUPYIOIIETO
BBITTOTHEHNE KA. [{rks whi le mpoBepseT HCTUHHOCTD OTHOIIEHUS BBEP-
Xy [UKJA, a UK do..while — BHM3Y, 6Jlaroiapsi 4eMy BbIPaKeHUsT, HaX0-
JSIUECS B TeJIe 9TOrO IUKJIa 0053aTeIbHO BBINOJHAIOTCS XOTSA ObI OJMH Pas.
Huxe mepednciersl 0CHOBHbIE MOMEHTHI TTOBECTBOBAHUST 9TOU TJIABBL

Ecim Heo6X0iMMO HECKOJIBKO Pa3 BBIIIOJIHUTD OT/IEJIbHbII y4aCTOK KOJIA,
BOCHOJIL3YHTECh INKJIOM while uian do..while

Y6eaurech, 4TO MPU BBITIOJIHEHIH BBIPAKEHUN U3 TeJa IUKJIOB while
n do..while, B ycoroBmm IMKJIA IIPOUCXOJAT ONpPeE/IEJICHHbIE U3MEHe-
HUSL: B IPOTUBHOM CJIydyae, CO3JAaHHBIA BaMU LUK OYAET MOBTOPITHCS
GeckoHeuHOe KOJIMYeCTBO Pas

3aroMHUTE, YTO OT OMEPATOPa BETBJAEHUS 1f IUKIBI OTIMYAIOTCS TEM,
YTO B CJIy4ae, eCIu yCcJa0ByMe UCTUHHO, TEJIO onepaTtopa i £ BBITTOTHSIET-
sl TOJIBKO OJIUH Pa3, TOT/IA KaK TeJIO IUKJIAa — HECKOJIbKO Pas.

He ucmosb3yiiTe 3HAK «TOYKA C 3AMATON» TOCTE 3aKPhIBAIOIIEN CKOO-
KU YCJIOBUS BbIpasKeHus1 while, MHaue Bbl HEHAPOKOM CO3/1auTe Oec-
KOHEUYHBI I[UKJL.



Maesa 15

ELLLE OAMWH CNOCObB
CO3AAHUA LLUKIIOB

B sTo0ii r1aBe
 TTouck HOBBIX CIIOCOOOB MOBTOPHOTO BBITIOJIHEHHS KOJA

e Pab6ora c nuksaom for

Eme onma TR nnkiIa, peaycMOTpeHHOTO B A3bike C, Ha3bIBaeTCs IH-
koM JIJIA (for). uka for npemocTaBisieT OOJbIe KOHTPOJIST IO CPaB-
HEHUIO ¢ IMKJaMu while 1 do..while. Mcnonb3yst HUKA for, Bbl MOXKeETe
yKa3aTbh KOHKPETHOE KOJIMYECTBO IMOBTOPEHU I[MKJIA, TOTJIa KaK B cydae
C IMKJIaMU while BbI JOJIKHBI TOBTOPATH BBIIIOJHEHME IIPOrPAMMHOIO KOJIa
BHOBbB U BHOBbD, [I0Ka YCJIOBUE HE CTAHET JIOKHbBIM.

B nporpammax, Hammcanubx Ha s3bike C, €CTh MECTO I/ IIUKJIOB BCEX
Tpex TUIOB. VIHOrZa OMH TUII UK/ GOJIbINE TOAXOAUT /IS HCIOIb30Ba-
HUS B OJTHON TIpOrpaMMe, a IPYTOl TUT — B AAPyroii mporpamme. Hampumep,
ecJi Obl BbI CO3/IaBaJIU [IPOTPAMMY JIJist 00PabOTKM 3aKa30B KJIMEHTOB, [TPU-
obpeTaoIux onpeieJeHHble TOBAPhl CO CKJaja, TO BaM IoTpeboBaics Obl
Uk while. Takas nporpamma obpabarbiBasa 6bi 3akasbl, [IOKA kinen-
TBI BCE elIlle 3aXOJISAT B /[BEPHU Balllero Maraznna. Eciii Baim Marasus moceTu-
J0 100 kimeHTOB, TO MK while Gyaer BoinosreHn 100 pas. B konie aHs
JUISE TIOZICY€eTa JIHEBHON BBIPYYKM BaM, BO3MOKHO, OTPEOYETCST CJIOKHUTD
cymMMBbl TTOKyTiok Bcex 100 ximenTtoB. /1y aTOl 1ei BaM TOMOMAET TTHKJT
for, Tak KaK BBl TOYHO 3HAETE, CKOJIBKO pa3 CIAeAyeT MMOBTOPUTH BHITIOTHE-
HUeE TTUKJIA.

/ NMPUMEYAHUE

YBenuinBas 3Ha4yeHud nepeMeHHbIX-CH4ETYNKOB, Bbl MOXETEe CUMYNPO-
BaTb LMK for C MOMOLLbIO UMKa while. Kpome TOro, Bbl Takke MOXeTe
CUMYNMPOBaTh UMKS while ¢ NOMOLbIO unkna for! Takum 06pas3om, T1n
BblIOMPaeMoro Bamu Liykia LesIMkom 1 NOJIHOCTbIO 3aBUCUT OT TOrO, C Ka-
KM UMKIOM BaM 6yaeT yaobHee paboTathb.
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AJ19 v BO nmsa noBTopeHus!

Kak MoskeTe BUAETD U3 IJIYIIOTO Ha3BaHKs pas/iesa, UK £or BasKeH s
KOHTPOJISI 32 HOBTOPHBIM BbITIOJIHEHWEM y4acTKOB Koga. Dopmat nukia for
HEMHOTO HeOObIYeH:

for (HaqaﬂbHOeBpra}KeHI/Ie; KOHTpOJTbHO@BBIpa)KeHMe; CUeTUMK)

{ 6sok M3 OOHOI'O MJIM HECKOJIEKMX BEPAXECHMM; }

Bo3MOKHO, Bce MPOSICHUT HpuUMep € PabOTAIONMM TTPOrPAMMHbBIM
KOJIOM:

for (ctr = 1; ctr <= 5; ctr++)
{

printf ("3naueHue cuerumka %d.\n", ctr);

Ecav Ha mepBbIii B3I/ KOA M3 MpUMeEpa T0Ka3aics BaM HECKOJIbKO
3HAKOM, TO BbI aOCOIOTHO MPaBbl. ITOT KO/ OY/IET yIKe MATON BEPCUel Mpo-
rpaMMbl, MTOCTEIEHHO YBeJMYUBAIONIel U 3aTeM yMeHbIIaloleld 3HayeHue
cuetynka. OTau4me B TOM, YTO B 3TOI BEPCUM MBI UCIOIb3yeM ITUKI for.
Boipaxkenue for paboraer cieayiomum o6pa3oM: TIPU BXOJle B UK for
BBINIOJIHACTCA HayaJlbHOEeBEpaxeHmue, TO eCTh, ctr = 1;. B n060oMm -
Kjie for HavambHOeBEpaxeHme BHIONHSETCS Moavko 00un pas. Tlocie
9TOr0 IIPOU3BOAUTCA IIPOBEPKA UCTUHHOCTU KOHTPOJIBHOI'OBEIPaXeHUA.
B nannom npumepe xorTposEHOEBEPaxXeune — ctr <= 5;. Ecam man-
HOe BhIPQ)KeHMe UCTUHHO, — a B IAHHOM IIpUMepe B IepPBbIi pa3 0HO TOUHO
6ymeT UCTUHHO, — MPOUCXOANT BHITIOHEHNE Tesa Iukaa for. [To 3aBepiie-
HUY BBIIIOJHEHUS TeJjla IIUKJIa BBIIIOJIHAETCS BbhIpaKeHUE- cue TUMK, TO €CTh
MIPOU3BOIUTCI UHKPEMEHT 3HAUCHUS IIePEMEeHHOM ctr.

p COBET

Kak moxeTe BnaeThb, CaOBUr Tena umkna for BNpaBo NO3BONSIET €ro BU3y-
albHO OTAENMUTbL OT OCTaNIbHOMO KOAA NPorpamMmbl, YTO AenaeT ko 6onee
y0ob6o4mMTaeMbIM (3TO YTBEPXAEHNE BEPHO U 4S9 OPYrUX TUMOB LIMKIIOB,
Hanpumep, unkna do..while).

[Moxamnyii, maHGOpMaIN yKe CAUIIKOM MHOTO: ee TaK IPOCTO He Tepe-
BapUTh, XOTS 9TO BCETO JINIIb OANH ab3all Tekcra. /[aBaiiTe yrpocTum aTy
3anauy. [Ipocienure riazamu 3a munueit Ha puc. 15.1, oHa TTOKa3bIBaeT OPSI-
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JIOK BBITIOJIHEHUS BhIpaskeHul nmukiaa for. Censd 3a JUHUEN, TIepednTaiTe
HpeAbIAY NI ab3all: 9T0 J0JKHO YIPOCTUTH BaM €ro MOHUMaHHe.

for (ctr=1l;ctr <=1l0;ctr++)

{printf("Bce eme cuuTapw...);

printf("%d.\n", ctr);

}

Puc. 15.1. [Nopsaok BbINOAHEHWS MPOrPaMMHbIX UHCTPYKUMIA uykna for

%Q NMPUMEYAHUE

dopmaTt umkna for MOXET MOoKasaTbCH HECKOSIbKO CTPaHHbIM U3-3a
06a3aTesIbHbIX K YyNOTPEBIEHNIO CUMBOJIOB «TOYKA C 3ansaTon» NpsiMo
B CTPOKe Koga. [lencTBUTENBbHO, CUMBOJI «TOYKA C 3ansATOn» ynotpebns-
€TCS TOJIbKO Ha KOHUE MCMNONHAEMbIX BbIPaXEHUN, OQHAKO BblpaXeHUd
BHYTPU UMKna for SBASIOTCS UCMOAHAEMbIMU. B YyacTHOCTU, Kak noka-
3aHO Ha puc. 15.1, BbINONHEHNE HAYa/IbHOIO BbIPaXeHus ctr = 1; 3a-
BEPLLAETCH eLle A0 Havana BbiMOJHEHWS LMKa.

Huske npuBesieH TOT ke CaMbIil IIMKJI, TOJIBKO 3allMCAHHBIN C IIOMOIIbIO
BBIpaKeHUs while:

ctr = 1;
while (ctr <= 5)
{
printf ("3Hauenme cuerumka %d.\n", ctr);
ctr++;
}
[lasmee mpuBe/leH 9KpaHHBIN BBIBOJ] YKA3aHHOTO BBIIIE ITPOTPAMMHOIO
Ko/a:

3HaueHMe cueTuMka 1

BHadueHMe CcUueTuuKa

2
3HaueHMe cueTuMkKa 3
BHaueHMe cueTurka 4

5

BHaAUeHME CcUeTuMuka
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p COBET

Ecnu Bbl BHOBb nNpocneamTe 3a HanpasngoWen nuHuen Ha puc. 15.1
M NpoyTeTE NPeabiayLLMA NPUMEP C LUKIOM while, TO Bbl yBUAUTE, HTO
06a umkna while 1 for BbINOMHAIOT OAMHAKOBYIO paboTy. BeipaxeHue
ctr =1;, npealwecTsyiollee UMKy while, — 3TO NepBOE BbIPAXEHUE,
BbINOSIHSEMOE B UuKne for.

[Mukn for He Moxer ObITH B IOJHON Mepe IPEACTABIEH LUKIOM do..
while, Tak Kak peJSIMOHHBIA TECT IPOM3BOAUTCH 7eped BHIIOJIHEHUEM
Tesa 1UKIa for ¥ TOMBKO TTOCJe BBITTOJHEHUS Tesa mrkaa do..while. Kak
BBl MOJKEeTe BCIIOMHUTD U3 TEeKCTa ryIaBbl 14, TecT mukiaa do...while Bcerma
HaXO/IUTCA B KOHIIE IIUKJIA.

Pa6oTa c umknom for

[Tuka for (JIJIS1) MokHO TpounTaTh (hpasaMu U3 €KeAHEBHOTO 0OUXO0-
na. PaccMoTpuM ciefryioniee BbIpakeHe:

i Kaxmooro ms3 45 COTPYIOHMKOB paccCumMTaTb 3aplujaTy
M pacredaTaTb 4YeK.

B sTOM BBIpakeHn# cOBCeM HET MecTa JIJIs IBYCMBICJIEHHOTO BOCIIPUATHSL.
Byzner 45 coTpyaHUKOB, 45 omepariuii BEIYucJaeH s 3apaboTHON TIATHI ¥ Tie-
qaTh 45 4ekoB. UTOObI c/1e/1aTh ITOT MUKJT TPUTOAHBIM J1JIs1 GOJIBIIETO KOTHYe-
CTBa KOMIIaHU, TPOrpaMMa MOXKeT 3allpallliBaTh I0JIb30BaTe s BBECTH KOJIU-
YeCTBO COTPYAHUKOB, IJIsT KOTOPOTO Oy/IeT TIPOM3BOANUTHCST PACUET 3aPILIATHI,
MOCJIe Yero BBEIEHHbBIE T0JIB30BATENEM JaHHBIE MOTYT OBITH UCHOJB30BAHBI
JUIST IIMKJITYHOTO TIOBTOPEH S OII€PAIINil, HAIIPUMED CJIEYIONIM 06pa3oM:

printf ("CkxoJlbko COTPYIOHMKOB B Balley opTaHuszaumum? ");
scanf (" %d", &employees);

//Uuki mjsa nomcueTa 3/M0 KaxXIoro M3 COTPYIOHUKOB

for (i=1l; i<=employees; i+t+)

{

//PacueT 3apljlaTe IOJd KaxIOoI'o COTPYIOHMKA

[[uKbl for MOTYT OBITH MCIIOIB30BAHbI HE TOJBKO /IS YBEJIUYEHNST 3HA-
YeHMsI CYETYNKA, KaK ObLIO OKa3aHO B IIPEAbIAYIINX ABYX npuMepax. [luki
for, NpuBeEHHbII fanee, ymenvui/aem 3HadeHe CUETINKa Iepesl eYaThio
COOOIICHNS:
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for (cDown=10; cDown>0; cDown--)
{
printf ("$d.\n", cDown);
}
printf ("Bape!\n") ;

[lasiee npuBeieH 9KPaHHbII BBIBOJ| JAHHOT'O IIPOIPAMMHOI0O KOJIA:

(@)

PN Wb 0oy 9 00 0

BzpuB !

// BHUMAHMUE

Ecnn nocnenHee BbipaxeHune B ckobkax uukna for yMeHblUaeT 3Have-
HUe cyeTyurka, TO AJ19 BbIMOMHEHUs Tena uukia ndHadanabHoe 3HavyeHue
OOJIKHO ObITb 60bLLIE KOHTPOJIBHOIO 3Ha4YeHus. B npeabioylem npume-
pe HavanbHoe 3Ha4YeHune 10 6onblue 3Ha4YeHus 0, CPaBHEHME C KOTOPbIM
NPOV3BOANTCS KOHTPO/IbHbIMBbIpaxxeHnemMm umkna for.

BoBce Heobs13aTe IbHO YBETMYMBATD HJIM YMEHBIIATh CYeTYNK K1 Ha 1.
Curenyromuii ik for yBeJMYUBaeT CYETYNK Cpa3y Ha 3, HaunHad ¢ 1:

for (1 = 1; 1 < 18; i += 3)
{
printf("%d ", 1i); //HOeuaraer 1, 4, 7, 10, 13, 16

Cremyiomuii Ko MPON3BOIUT UHTEPECHBIH a(PDeKT:

for (outer = 1; outer <= 3; outer++)
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{

for (inner = 1; inner <= 5; inner++)
{

printf ("%d ", inner);

t

//TleuaraeT HOBYKW CTPOKY KaXIelM pas, KoOTOa
3aKaHuUMBaeTCHd //BJIOXEHHBIM LIMKJII

printf ("\n");
}

[lamee puBeieH SKpaHHBIN BBIBOJ KOJA:

12345
12345
12345

[Tomerenne MuKJIa B TEJIO APYTOTO ITUKJIA HA3BIBAETCS 810JCEHUCM TTUKJIA.
B pesyawraTe BioKeHHBIH (BHYTPEHHWH ) TIMKJI BBITIOJHAETCS CTOJIBKO pas,
CKOJIBKO YKa3bIBaeT BHEIIHUIT UK. BiIOJKEeHHBIN UK MOT ObI BaM TIOHA-
I0OUTHCS, HAIIPUMED, ecJii Obl BaM ObLIO HEOOXOAMMO TPUIK/bI HalledaTaTh
CIIUCOK TISATH JIYYIIUX KIMEHTOB. JHAUEHWE CUeTUYNKA BHYTPEHHETO ITUKJIA
1epexonso Obl 0T 1 10 3, B TO BPEMsI Kak BHYTPEHHUH IIUKJI paciiedaTbiBasl
ObI CITMCOK TIATH JIYUYIIAX KIHEHTOB.

[lanee mpuBeeHa MoJHOMDYHKIIMOHAIbHAST TIPOTrPAMMa, BBITIOTHSIONIAS
IUKJIBI fOor CTOJBKO Pa3, CKOJBKO (PUIBMOB TTPOCMOTPEN TI0JIh30BATED
B aToMm roxy. [Iporpamma 3anpaniiBaeT HazBanue GUIbMA U €r0 PEUTUHT 110
mkase ot 1 go 10. ITo mosyyeHnn Beex OIeHOK IIPOTpaMMa COOOIIAEeT HOJb-
30BaTeo, Kakoil u3 (huabMOB ObLI OIleHEH KaK JII0OUMBIN, a KaKoil — Kak
HanMeHee TOHPaBUBIIUICS.

// Tporpamma-npumMep N1 mu3 rjgaBel 15
// PyxoomcTsa no C OJjid HOBUUYUKOB, 3—-& M3OaHME
// ®ann Chapterlbexl.c

/* DTa nporpaMma cropammBaeT II0JIb30BaTejiel, CKOJIbKO
@MJ’II::MOB OHM BMIeJIM B S5TOM Iony, a 3aTeM BXOIMT B LMKII,
crnpamyBas HasBaHMEe KaxIoI'o ¢uibMa M eT'0 OLEeHKY IO
mxajie or 1 mo 10. IIporpaMMa 3arloOMHUT CAaMBIM JIOOWMMBIN

Y HauMeHee MNOHpaBUBIMUCH GUIbLM* /

#include <stdio.h>
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#include <string.h>

main ()

{

int ctr, numMovies, rating, favRating, leastRating;
char movieName[40], favourite[40], least[40];
/ /mHuuranmsupoeaTs favRating sHauvenwmem O,
//T.0. oo GUIILEM

//c perTtunroM 1 UM BHIIE BaMEHUT

//3TO0 3HaueHUE

//u leastRating

//3HauenreMm 10, T.o. J060ON QUIBEM

//c perTtuHrOoM 9 U HMXE

//3aMeHuT ero

favRating = 0;

leastRating = 10;

//BEISCHUTBL, CKOJIBKO GMIJIIBMOB [OCMOTPEJ M MOXET OLEHUTH
//OoJIb30BaTEIb

//llvkn 6yHOeT BHIIOJHATHLCSA, [OKa I[OJb30BAaTesIb He BBeIeT
//3HaueHue OoJpme 0

do {

printf ("CkonbkO GOMIBMOB BH IOCMOTPENM 3a sToT Tom? ");
scanf (" %d", &numMovies);

//Ecau nojsb3oBarTesib BBOAUT 0 MM OTPUIATEJSILHOE YUCIIO,
//nporpaMMa HAMOMHUT BBECTM [OJIOKMTEJILHOE UMCJIIO

//" BHOBL BEIBEINET Ha BSKpaH 3amnpoc

if (numMovies < 1)

{

printf ("Hu omHoro ¢mibMa! Kak BH MOXeTe MX OLEHMBATH?
\nllonpobyrre cHoBa!\n\n) ;

}

} while (numMovies <1);

for (ctr = 1; ctr <= numMovies; ctr++)
{

//ToNyunTs Has3BaHME (QUIbMa ¥ OLEHKY I10JIb30BaTessd
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printf ("\nBBemgure HazBaHue ouibma ") ;
printf (" (HazBaHue ToOJBKO B 1 cjioBo!) ");
scanf (" %s", movieName) ;

printf ("Kak Obl BBl eI'0 OLeHMJIM IO mkaje");
printf ("or 1 mo 10?2 ");

scanf (" %d", &rating);

//TIpOBEPUTL, HE MMEeT JIM HOAaHHBM OMIIbM HAaMBHICLINMIA
//penTUHT

if (rating > favRating)

{

strcpy (favorite, movieName) ;

favRating = rating;

}

//TIpOBEPUTL, HE MMEeT JIM MOAaHHBM OMIIBM HU3WUM PEeUTUHT
if (rating < leastRating)

{

strcpy(least, movieName) ;

leastRating = rating;

}

}

printf ("\nBam mobmuMmeni duiabM: $s.\n", favorite);
printf ("\nBam HauMmeHee JoOuMel OuibM: %s.\n", least);
return 0;

}

[lanee npuBesieH BO3MOKHBIN 9KPAHHBIN BBIBOJ] IIPOTPAMMBI:

BBenuTe HaszBaHUe OuiIbMa (Ha3BaHMe TOJIBKO B 1 cJjioBo!)
Veranda

Kak OBl BBl €I'0 OLEeHMJIM O mkajie or 1 mo 10?2 7

BBeguTe HasBaHMe OuIbMa (Hal3BaHMe TOJIBKO B 1 cJjoBO!)
Easiness

Kak Obl BH €T'0 OLEeHWJIM no mkaje ot 1 mo 10?2 3

BrenuTe HaszsBaHUe OuibMa (Haz3BaHMe TOJILKO B 1 cJjioBo!)
TheJuggler

163



maea 15

Kax OB BEH €T'0 OLeHMJIM o mkajie or 1 mo 10?2 5

BBemuTe Ha3BaHMe obuibMa (HalsBaHMe TOJIBKO B 1 cjoBo!)
Kickpuncher

Kak OB BH €T'0 OLEHMIM IO mkajie or 1 mo 107 8

BeemuTe HasBaHMe ObuiabMa (Haz3BaHME TOJILKO B 1 CJIOBO!)
Celery

Kax OB BE €I'0 oLeHMIM o umkaje or 1 mo 10?7 8
Bam JioomMet ¢uiisM: Kickpuncher

Bam HamMeHee JOOMMBEIL OuIbM: Easiness

IIporpamma u3 3TOro mpuMepa HECKOJbKO JJIMHHEE ITPEeJbIAYIINX,
HO BBl JIOJIKHBI YK€ CMOYb IIPOCJIEAUTDH X0/ €€ BBIIIOJHEHUA CTPOYKa 3a
CTPOYKO, B 3TOM BaM TaKskKe MOMOTYT KOMMeHTapuu. B mporpamme 00b-
€IUHAETCS NCII0Nb30BaHue MUKIOB for n do..while, a TakKe pearnso-
BaHO HECKOJIBKO MTPOBEPOK JAAHHBIX C MOMOIIbI0 BeIpaskeHuil if. [lepBoe
BbIpakeHue i £ BBITIOJIHSET POJib TecTepa JaHHbBIX. BbI cripainBaeTe moJib-
30BaTesiell, CKOJIbKO (PUIBMOB OHHM MTOCMOTPEJIH, TIOCTE YeTO TporpamMMma
[UKJINYECKHU BBITIOJHSIET YIaCTOK KOJIa, YTOOBI MMOJYYUTh HA3BaHUE U Peii-
THUHT JJIST KaXKJ0TO TTPOCMOTPeHHOro duabma. IIpu aToM KOJIMUYECTBO IMO-
BTOPEHUI COOTBETCTBYET BBEJEHHOMY I10JIb30BaTeJIeM KOJUYECTBY IPO-
cMOTpeHHBIX (hrabMOoB. Eciin mosib3oBaresib BBe1 0 (WJIu 10 omnbKe ObLIO
BBEJEHO OTPUIATENbHOE YKCJIO0), TO IIUKJ BBIIOJHEH He OyAeT, M0ITOMY
C IIOMOIIBIO IUKJIA do..while BBI JaeTe I0JIb30BATEIIO IIIAHC BBECTU KOP-
PEKTHBIC JaHHBIE.

Ha niepBblii B3TJIS1/] Ollepaliuy IpUcBanBaHus 3HaueHus 0 TlepeMeHHON
favRatingu 10 nepeMeHHoOl leastRating MOXKeT MOKa3aThCs HEITOHAT-
HBIM, HO TIPY BXO/I€ B ITUKJI AJIS TOJTYYeHUS Ha3BaHU (DUITHMOB U PEUTITHTOB
BaM MOTPeOYeTCst HEKUI OPUEHTHP, ¢ KOTOPBIM BbI ObI CPAaBHUBAJIN PETHHT
KayKI0TO (hHUIbMa.

M3rayanbHO T106uMOMY (HDUIBMY HEOOXOIMMO MTPUCBOUTH CAaMOE HU3-
KOe 3HayeHUe M3 BO3MOXKHBIX, TAKUM 00pa3oM, 4To J060e OleHEHHOe
KUHO aBTOMATHYECKU CTAHOBUJIOCH Obl JTIOOMMBIM. DTO 3HAYUT, YTO IEP-
BBl ke pusbM (B mpuMepe MporpaMMHOTO Koxa — (uibMm «Verandas)
CTaHeT OJIHOBPEMEHHO U JIOOMMBIM, 1 HauMeHee TOHPABUBIIMMCST (DHITb-
MOM OJHOBpeMeHHO. OJ[HAKO B 3TOM €CTb CMBICJI, TOJIbKO €CJIN Bbl BUle-
JI BCETO JIUIIb OIHO KIHO: OHO OY/IET JIJist BAC OJTHOBPEMEHHO U JIyUIINM,
U XYIIIUM IO TeX 0P, TOKa He MOSIBUTCSI HEUTO, C YeM 9TO KUHO MOKHO
OyzeT CpaBHUTD.
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ITpu BBoJIE B crcTeMy JOTIOJHUTETHHBIX (DUITHMOB /1BA BhIpAXKEHUS 1f,
BJIOJKEHHBIX B I[UKJI, IPOBEPSIT, HPABUTCS JIM BaM 3TO KMHO OOJIbIIE WK
MEHbIIIE TEKYIIET0 JTI0ONMOTo 1 HauMeHee TTOHPABUBINET0CsT (PUITBMOB COOT-
BeTcTBeHHO. [0 pesyssrataM mpoBepKu OYAYT BHECEHBI COOTBETCTBYIONIIE
U3MEHEHS.

B mpumepe BTopoit punsm — «Easinesss — umeet peirTuaT 3. ITOT peii-
TUHT He Bbiliie peiituara punbma «Verandas (7), mosromy dusibMm «Verandas
OCTaeTcsl MPeJIIoYUTAeMbIM, OJJHAKO HauMeHee ITOHPaBUBIIeMCsl (GUIbMOM
Ternepb cTaHoBUTCS «Easinesss.

ITo Mepe nsydenus si3bika nporpaMmupoBanust C Bbl HAYYUTECh CIIPaB-
JIATHCS ¢ HEKOTOPBIMU MTPOOIeMaMu, IPUCYTCTBYIOIUMU B TOM IIPOrpaM-
Me. Ilepsas npobiema — 910 orpannuenus GyHKIMKA scanf () mpu pabore
co ctpokami. [les1o B TOM, 4TO JaHHast GYHKIMSA MOKET IPUHUMATh TOJIBKO
0/1HO ¢J10BO 6€e3 11pobesos. OueBUAHO, YTO HA3BAHK OOIBIIMHCTBA (PUIBMOB
COCTOAT U3 HECKOJNBKUX CJIOB. DTy MPOOIEMY Bbl CMOKETE HCIPABUTH, U3Y-
YUB JOMOJHATENbHBIE METOBI BBO/IA/BbIBOAA WH(MOPMAIMK MO3KEe B OTOI
KHUTE.

Korza BbI M3yunrTe Apyrue MacCUBbI, B TOM YHCJI€ MAacCHUBbI yKa3are-
JIel, BbI CMOJKETe XPaHUTh HazBaHUs BceX (DUIBMOB B IPOTPAMMe HAIO/0-
6ue 9T0i1. BbI TakiKe HayuynTECh COPTUPOBATH JAHHbBIE, TAKUM 0OPa3oM, Bb
CMOJKeTe OTPeJaKTHPOBAaTh IPOrpaMMy M pacliedaraTh PaHKUPOBAHHBIN
CIIUCOK TIPOCMOTPEHHBIX (DUIBMOB, OTCOPTUPOBAB KX OT CAMOTO MOHPABUB-
IIETOCs 10 HauMeHee TIOHPaBUBIIErocst. Takoil CIMCOK MO3BOJIUT BaM pe-
HIUTh elle OHY MPoOJIeMy, TaK Kak AaHHas BEPCHs IPOrPaMMbl MOKET Xpa-
HUTb TOJBKO OJHO HazBaHue (HuIbMa JJIsT KasKI0i OIEHKHU, TI03TOMY €CJIU
0JIb30BATE]Ib BBOIWT JIBE OAMHAKOBBIE OIEHKU (HAnpuMmep, 1t (GUIbMOB
Kickpuncher u Celery), Toipko oauH u3 aTux GuabMoB MOKeET ObIThH 000-
3HAYEH KaK JIOOMMBIIA.

AGCONIOTHbLI MUHUMYM

Ilenbio maHHON TIaBBI OBIIO MOKa3aTh BaM JOMOJHUTENBHBIN CIIOCO0
cO3/IaHus ITUKJIOB Ha s3bIKe nporpammupoBanus C. Beipakenue for naer
BaM HECKOJIbKO GOJIbIIe KOHTPOJISA HaJl BBIIOJTHEHNEM [IUKJIA, HEKe I BbIpa-
KeHusd while n do..while. Boipaxkenne for KOHTPOJIMPYET BBITTOTHEHWE
IUKJIA C TIOMOIIBIO TIePEMEHHON, UHUIUAIU3UPYEMO U U3MEHSIeMOU B CO-
OTBETCTBUH C BbIPasKEHUSIMU BHYTPU 00bsiBiIeHNs 1MKIa for. [lanee nepe-
YUCJI€HbI OCHOBHbIE KOHIIEIIIIUU JaHHOI I'JIaBbL:
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» Jlyiga wHKpEMeHTa WJIN JIeKPeEMEHTa 3HAUeHUs TIePEMEHHOI € TIOMOTIBIO
IIUKJTa BOCTIONIB3YHTECH ITNKIOM for.

° BaHOMHI/ITe, qTo peJIHL[PIOHHbIﬁ TECT 1IMKJa £Oor BBIIIOJHAETCA B CAaMOM
HayvaJie ITuKJIa.

° BOCHOHBSyﬁTer BJIOJKEHHBIM IIMKJIOM, €CJIM Bbl XOTHUTE BbBIITOJHUTDb
IIUKJI 3a/TaHHOE KOJIMYECTBO pas.

* He sa6biBaiiTe CUMBOJIBI «TOYKA C 3aIISITON» BHYTpHU 00bsIBIIEHHS IIUKJIA
for: g uukaa for UX UCIOIb30BaHUE 00S3aTEeIbHO.

*  Ecam HeoOX0anMO, 4TOOBI UK £Or COBEPHIMI OOPATHBIN OTCYET 3HAUE-
HUI cueTYrKa, He 3a3/[aBaliTe HadaIbHOe 3HaYeHNe MEeHbIIe KOHTPOJIbHO-
IO 3HAYCHUA.
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BXOA4 U BbIXOA4
N3 UMKJINHHOIO KOAA

B aT0ii rnaBe
o Jlenaem nepepsiB Ha Kode-Opeiik

+ IIpomomxaem paboTath

B a0l T71aBe BBl He y3HaeTe O TOM, KaK IMOJIb30BaThCS ellle OJHOM pa3-
HOBUIHOCTBIO ITUKJIOB. BMecTo aTOro namHasd TyiaBa IpU3BaHa PacHIupUTh
nHGOPMAINIO, KOTOPYIO BBl YK€ M3YUYUIN TPU MPOUYTEHUU TIPEIBITYIIINX
nByx rias. Tak, nis 1ukaa while JOCTYIHBI JOMOJHUTEIbHBIE CPEICTBA
KOHTPOJIS 32 UCKJIIOYEHNEM YrKe N3BECTHOTO BaM PEJIIIIUOHHOTO TECTa, KPO-
M€ TOTO, BbI MOKET€ M3MEHHUTDb XOJ BBITTOJHEHUS IUKJIAa for CcpeicTBamu,
OTJIMYHBIMU OT cueTYnKa. BoipaskeHust break u continue Mo3BOJISIOT BaM
KOHTPOJMPOBATH XOJ BBIMOJHEHNS IUKJIOB B Te€X OCOOBIX CJIydYasx, KOraa
BaM HY’KHO MIPEKI€BPEMEHHO MOKWHYTH IIUKJI UJIN TIOBTOPUTD BBITTOJTHEHTE
[[UKJIA PaHblIle, YeM OH ObI TOBTOPUJICS aBTOMATHYECKH.

Odenaem nepepbiB Ha KOope-Openk

Bripaskenue break oueHb peiko, axe, CKopee BCero, HUKOI/ia He BCTpe-
waeTcst camo 110 cebe. Kak mpaBuiio, 1o BeIpaKeHre MOKHO BCTPETUTD B TeJie
olepaTopa BeTBJieHUs 1 £. Bckope MBI TPOSICHUM BaM NTPUYMHY 9Tor0. [laee
TipuBezieH (popMaT BEIpaKeHnd break:

break;

/ NMPUMEYAHMUE

BbipaxxeHne break MMeeT o4eHb NpPOCTOM dopmaTt, He npasia m?
JencteutenbHo, aTo Tak. OgHako cnegyeT NOMHUTL, YTO, Kak NpaBu-
110, Bblp@XeHne break HaxXoQuUTCs BHYTpM onepaTtopa if. Takum obpa-
30M, orneparop if — 3TO CBOEro poaa nepsas 4acTb NPAKTUYECKM BCEX
BCTPEYAIOLLMXCS BbIPaXEHUN break.
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Boipaskenue break Bcerga MOsSBISETCS BHYTPU KaKOTro-aubO IMKJIA.
[esnp BeIpakenus break — MpeKpaTUTh BBHITTOTHEHNE TeKyIero mukma. [1o
3aBepIIeHNN [IUKJIA YIIPaBJIeHUEe XOJI0OM BBITIOJHEHUS MPOTPAMMBI TI€PeXo-
JIUT K KOy, CTIEAYIONINM 32 3TUM ITUKJIOM. Korma B Tesle IIUKJIa UCTIOJIBb3YeET-
¢4 BbIpaxkeHue break, oHO HeMeIJIEHHO TTPeKpalllaeT BBIIIOJTHEHNUE ITUKJIA,
U yIIpaBJeHHue IMepeiaeTcs KONy, CJAeyrolleMy cpa3y 3a IIPepBaHHBIM IU-
KJIOM.

Hanee npusenen 1ukya for, KOTOPbII B HOPMAJIBHBIX YCJIOBUSIX BBIBEJI
6o1 Ha akpan 10 unces, ogHako BMecTo BoiBoga 10 uncern Ha akpane OyayT Ha-
InedyaTaHbl TOJIBKO 5, TaK KaK BbIIIOJIHCHUE ITUKJIA IIPEPDBIBAECTCA BbIPpAa’KEHNEM
break:

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

printf("%sd ", 1i);

if (1 == 4)

{

break;

}

}

// TpomorxeHre NPOTPaMMHOTO KOIa

B kauecTBe cieayioliero mpuMepa BO3bMEM 3aauy U3 PeajbHOTO MUPA.
ITpearmomoxmM, TpermoaBaTeIb COCTABHII MTPOTPAMMY JIJIST TTOJICUETA CPE/THE-
ro Gasuta 25 cryzentos. IIporpamMma, npuBoAnMast gajiee, MOJIydaeT Oalibl
25 CTyAeHTOB, OJHAKO €CJIM OAUH WK JBa CTYIEHTA IIPOIYCTUIN TECT, TO
MpeoaBaTesIio yke He Hy;KHO MOJICYUTHIBATH CPEAHION OTIEHKY M3 pacueTa
Ha 25 CTY/IEHTOB.

Ecim B xauectse onenku npenozgasatenb BBoguT —1.0, To BBenenHoe
3HaueHue paboTaeT Kak TPUITED, IPOBOLUPYsSL cpabdaTbiBaHUe BbIPAXKEHUS
break — u BBINIOJIHEHNE ITUKJIA [IPEKPAIAETCA.

// Tlporpamma-npumep N1 m3 rjaBu 16

// PykomomcrTsa o C O HOBMUKOB, 3-& M3IaHue

// ®amn Chapterl6exl.c

/* IaHHag OpoTrpaMMma 3alpamlyBaeT y [I0Jb30BaTesSd BBOI

OLIEHOK 3a TecCcT 25 CTYHOeHTOB IPYIIH M PaCCUMTEBAET
cpenHuM GaJsn. Ecim TecT nmucasu MeHee 25 CTYIEHTOB,
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TO TOJIE30OBATEJIE MOXEeT BBECTM -1 BMECTO OLIeHKM, TOoIr'nma
InporpamMMa BRHIMOET U3 LMKJIa M IOJI4d IIoJgcdeTa CpelHeI o
tamnina 6ynyT VCIIOJIB3OBAHEI TOJIBKO BBEIOEHHEIE OLEHKU */

#include <stdio.h>

main ()

{

int numTest;

float stTest, avg, total = 0.0;

//3anpoc BBOIA MakCuMMyM 25 OLIeHOK

for (numTest = 0; numTest < 25; numTest++)
{

//Tloslyyenre OLEeHKM ¥ [NpOBepka BBOJa Tpurrepa -1
printf ("\nBBemuTe ouUeHKY cTymeHTa: ");
scanf (" %f", &stTest);

if (stTest < 0.0)

{

break;

}

total += stTest;

}

avg = total / numTest;

o\

prtintf ("\n Cpemumum Gann %.1£%%.\n", avg);
return 0;

}

Hpe>1<11e qeM O6cy>KZIaTb IIporpamMmy, JlaBaliTe B3TJITHEM Ha pesyJibrat ee
TECTOBOI'O 3allyCKa:

BBenouTe OlLleHKY CcTymeHTa: 89.
BBeduTe OlLleHKY CcTymeHTa: 92.
BrenuTe OlleHKYy cTynmeHTa: 51.

BBeIuTe OLIeHKY CTyIOeHTa: 86.

o b O U1 0

BBenuTe OlleHKYy CTynoeHTa: /8.
BBenuTe OlleHKY CcTyneHTa: -1

Cpemuum 6Gamnn 79.7%
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OueHb YK MHOT'O CTYA€HTOB 9TOTO IIPpEIo/iaBaTe A 3aboJienu B JI€Hb Te-

crupoBanusi! Ecoiv ObI Ha 3aHATHS TPUIILINA BCe 25 CTYIEHTOB, TO UK for
rapaHTHPOBaJ Obl 3aITpoC Beex 25 oreHoK. Ho Tak Kak Ha TeCT MPUIILIH JIUIIb
5 CTYIEHTOB, TIPEIoiaBaTellb J0JKHA Oblla COOGIIUTD TIPOTPAMME, YTO BBOJ
OTIEHOK 3aKOHYEH, BBE/IS B HAIIIEM CJIydae OTPUIATeIbHOE 3HAaYeHne, TaKNM
00pasoM TporpamMMa «y3Hajiay, 4To IPEIoIaBaTeb KeJaeT yKe celvac 1mo-
JIYIUTD CPEAHUN OAJLT 32 TECT.

>

COBET

[nsineyaTn MaTeMaTnyYeckoro CMMBOIA «NPOLLEHT» NMPU BbIBOAE CPEAHE-
ro 6ana B GyHKUUM printf () Mbl UICMONL30BaNN ABa CMMBONA %. Ecnn
He npoayb6nupoBaTbh CMMBOJ %, Kak 3TO ObII0 CAENaHo B nporpamMme-
npumMepe, KOMMbIOTEP BOCMPUMET AaHHbIi CUMBOJT KaK YrpaBstoLLyto
nocnenoBaTenbHOCTb. Bnpoyem, KoMMbloTep BCe PaBHO UHTEPMNpeTu-
pyeT nepBbli CUMBOJT KaK CUMBOJT YNpaBfieHUsl s BTOPOro CUMBOJIa.
NHbIMM cnoBamMu, 3HaK $ — ynpaBsioLLMiA CMMBOS caM Ais cebs.

NMPEAYNPEXAEHWUE

BbipaxeHne break nulb NO3BOMSET NPOU3BECTU MPEXAEBPEMEHHDIN
BbIXO[ U3 UMKIOB while, do..while n for, OQHAKO OAHHOE BbIPaXXeHne
HEe MOXET BbINTM U3 onepaTtopa if, Tak Kak AaHHbIN onepaTop He ABNs-
eTcs onepaTopom umkna. PucyHok 16.1 nomoraet nokasatb paboTy Bbl-
paxeHusa break.

printf("CKOJIEKO uWMCeJ BH XOTUTE yBMAETB? ");
scanf ("%d",&num);
for (i=1; i<10;i++)

{

HopwmastbHbrii printf ("BerumciseM. .. %d\n" ,i);
X0/ BBITIOJI-
HEHUS 1K1

if (i== num)

{break;} Ecau Beinosusa-
} eTcsl BbIpaxe-

/* OCTasbHOM KOI NPOTPaMMbl* / nue break

Puc. 16.1. BoipaxeHue break npepbiBaeT BbINO/HEHME LKA

OaBanTe npoao/mkum padborartb

Bripackenne break NPUBOAUT K MPEXKIAEBPEMEHHOMY HPEKPAULEHUIO

IUKJIa, BbIPpAKEHNE continue, B CBOIO o4depe/lb, 3acCTaBJIAET IUKJ IIpe-
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JKIEBPEMEHHO npodoncumnvcst. (Ito, B IPUHIINIIE, COOTBETCTBYET 3HAYEHUTO
raarosioB «break» m «continue» B aHTIMIiCKOM s13biKe.) B 3aBucuMocTu ot
CJIO;KHOCTHU CO3/IaHHOIO BaMU IIMKJa while, do..while nan for, BOBMOXK-
HO, BBI HE 3aXOTHUTE, YTOOBI MeN0 YUKIA BLINOIHSIOCH UETUKOM NPU KANCOOT
umepayuu. BeipaxkeHre continue Kak Obl TOBOPUT KOMIIbIoTEpY: «IlosKa-
JIyiicTa, B 9TOT pa3 He 0Opalliail BHUMaHIe Ha OCTABIIYIOCS YACTh 9TOTO [[HK-
JIa, BEPHICH K HAYATY — U HAYHU 3aHOBO>.

p COBET

Wtepaumsi — 3ToO MOAHOE C/IOBEYKO 13 KOMMbIOTEPHOIO NNEKCUMKOHA, 060-
3HavatoLLlee OAMH Npoxon, umkna. HekoTopble NporpamMMmCTbl CKIIOHHbI
OyMaTb, YTO EC/IN HUKTO M3 OKpYXatoLLmx He ByaeT noHMmatb ynoTpe-
6159eMbIX UMM CJIOB, TO OHU Y>K TOYHO He NMoTepsitoT padoTy.

Cremyronuii mpuMep O4YeHDb XOPOIIO WJITIOCTPUPYET HMCIOJb30BaHNE
BBIpAKeHUSI continue Ha npakTtuke. IIporpamma cozepxut mukia for,
cuntatontuii ot 1 10 10. Ecsiv mepemMenHast 1uKIa COMEPKUT HEYETHOE YNC-
JIO, TO Ha KpaH BBIBOAMUTCST coobiieHre «OT HEYETHBIX YMCET OJHU HEy-
n06CTBa...», a BBIpaKeHne continue coO0IIAeT KOMIIBIOTEPY MTPOUTHOPH-
pOBaTh OCTABIIUIICA KOJ IMKJIA, TAK KaK BBITIOJHEHHE 3TOTO KO/IA BHIBOIUT
Ha 9KpaH coobienre «To i geso yeTHble yncaaly Il YeTHBIX 3HAYCHUI
repeMeHHOM.

// Tlporpamma-npumMep N2 n3 TJyaBe 16
// PykoBomcTBa rno C mjig HOBMUKOB, 3-& M3IaHMe
// ®amn Chapterléex2.c

/* IlaHHas NPOoTpPaMMma BEHIIOJHAETCS LUMKIIMUECKU IJI9

10 umces M BHBOIMT Ha IIeUaThb COOOueHMre, 3aBUcHdlee

OT TOTO, fABJAeTCHA M obOpabaTelBaeMoe UYMCJIO YEeTHEM.
[IporpaMMa TPOBEPSET, He ABJIASTCSH JIM YUCIIO

HEeUEeTHEM, U, €eCJIM YMCJIO HeueTHOe, BHBOAMUT Ha SKpPaH
COOTBETCTByKIEe CcOoObmeHre OJisg HEeUeTHHIX UMCeJl, I[10CJie
Uero HaUMHaeT HOBYK MTEepallMi LMKJIa C IIOMOIBI BBEIPAXEHMA
continue. B NpOTMBHOM CJlydyae, Ha DKPaH BHBOIUTCS
cooBleHne OJg UeTHHX unces. */

#include <stdio.h>
main ()

{
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int 1i;

//MIpoxon no umcyjam or 1 mo 10

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

{

if ((i%2) == 1) //OcTaTok OT IeJjileHMsS HEUYETHHX YMUCEeJ =
1

{

printf ("OT HeueTHHX uYMcCeJ OOHM HeymoocTma..\n");
// TlepeckoumMTh K Hauajly HOBOM MTepauuy LMKIa
continue;

}

printf ("To s mejio yeTHBE uMcia!l
}

return 0;

}

\n") ;

[lasmee mpuBeieH pe3yIbTaT BBHITTOTHEHUS JAHHON TTPOTPAMMBI:

HedYeTHEIX 4YMcCeJl OIHU Hey,ﬂo@CTBa...
JIM OeJI0 YeTHHEe uucyal
HedYeTHEIX 4YMcCeJl OIHU Heyﬂo@CTBa...
JIM OeJI0 YeTHHEe umucyal

HedYeTHEIX 4YMcCeJl OIOHU Heyﬂo@CTBa...

JI OeJio 4YeTHEBIe
HedYeTHEIX 4YMCeJl
JI OeJio 4YeTHEIe
HedYeTHEIX 4YNCeJl

JI OeJio 4YeTHEIe

uyca !
OIoHM HeynoOCTBa..
uycna !
OIoHM HeynoOCTRBa..

umca !

/ NMPUMEYAHMUE

Kak n B cnydae C BblpaxeHnem break, BblpaXeHuMe continue OYe€Hb
penko ucnonb3dyetcs 6e3 kakoro-nmMbo nNpeaLecTByoLero oneparopa
BeTBNeHus if. Ecnum 6bl Bam 6Gbl/10 HEOBXOAMMO rMOCTOSTHHO NPOA0IKATb
(continue), Bbl 6bl HE BBOAWAM NOCAEOHIO YacTb Tena umkna. Micnonb-
30BaTh BblpaxeHue continue Bam NoTpebyeTcs TObKO NP HEKOTOPbIX
npoxogax uukna.
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AGCONIOTHLIA MUHUMYM

[lespio mantoil riaBbl OBLIO HayduTh Bac Gosiee ahHeKTUBHBIM MeTO-
JIMKaM KOHTPOJISI BBIIIOJTHEHU IIUKJIOB: BhIPAKEHUSAM break n continue.
Bce Bupl nkiios (while, do..while, for) MOryT ObITh IIPEKIECBPEMEHHO
IIpEKpaIeHbl ¢ IIOMOILbIO BRIPAKEHNA break U IPOLOIAKEHBI — C IIOMOIIBIO
BBIpaskenns continue. OCHOBHBIE MOMEHTHI TEKCTA TJIABbI TIEPEUHNCIEHBI
Jajee.

e Jlna mpexmeBpeMeHHOTO BBIXO/Ia M3 ITUKJIOB BOCIOIB3yHUTeCh while,
do..while u for BbIpaxkenueMm break.

e Yr06bl HAUATh HOBYIO UTEPAIMIO IIUKJIA, BOCIIOIB3YUTECh BhIPAKEHIEM
continue.

* He nonbayiitech BoipakeHusiMu break u continue 6e3 Kakoro-am6o
PEJIAIMOHHOTO TECTA, MPE/MIECTBYIONIErO HM.



Maea 17
KENC ONS NEPEKJTIOMATENSA

B sTo0ii r1aBe
* TecTtupoBanue HECKOJBKUX case C TOMOIIBIO TIEPeKIIoYaTeNsd switch

* Coueranue BbIpakeHU break n switch

Omnepatop BeTBJEHUs 1f XOPOII st TIPOBEAECHHS TIPOCTBIX MTPOBEPOK
JIaHHBIX, 0COOEHHO B TOM CJIy4ae, eCJIi IIPOBEPKa JAaHHbBIX TIPEyCMaTPUBaeT
JIBa-TPU BapuaHTa PasBUTHsI COObITUI. KOHEYHO, BBI MOKETE UCIIOIb30BaTh
oneparop i f I TECTUPOBAHUSA Ha COOTBETCTBHUE DOJIee YeM JIBYX 3HaUCHUIA,
OJTHAKO B ATOM CJIyYae BaM MPUAETCS BJIOKUTH IPYT B APyTa HECKOJIBKO OIe-
paTopoB 1 f, a 3TO MOXKET IPUBECTHU K My TAHUIIE U CTOKHOCTSIM B TTOJ/IEPIKKE
nporpammbl. [IpecTaBbre Ha MUHYTY, Kak Obl BbI COCTaBUJIM TIPOIPAMMHBIN
KOJI, OCHOBAHHbIIT Ha PEaKIMy MOJb30BaTe/IsI Ha KaKoe-Tnbo MEHIO — CIIH-
COK OIIMIUI st BBIOOPA, HAPUMEP MEHIO MOJKET BBITJISIIETh CJIEAYIONIMM
obpasom:

UTo OBl BEl XOTEJM ChOejlaThb?

1. JoOaBUTL HOBBEM KOHTAKT

2. PemakTUPOBATH CYHECTBYWOIMUMA KOHTAKT

3. BHIBBATH KOHTAKT

4., HanucaTb TEKCTOBOE COODUeHMe KOHTAKTY
5. YOoanmurbs KOHTAKT

6. IOKMHYTB NpOIpaMMmy

Kakos Baw BEHOOP?

;Q MPUMEYAHUE

CospaBas MeH10, 3anpalumBatoLLme BBOAA AaHHbBIX OT NOb30BaTENS, Bbl
co3paeTe NoJib30BaTeNbCKN HTEPdENC.

Jlist 06paboOTKHU BCe MPEIJIOKEHHBIX OIIIUN BaM TTOTPebOBasIoCh Obl ¥C-
[I0JIb30BaTh IISATh BJIOKEHHBIX OIEpPaTopoB 1f, KaK MPOAEeMOHCTPUPOBAHO
HITKE.
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if (userAns ==1)
{
//Tpouenypa InoOaBJIEHMS KOHTaKTa
}
else 1f (userAns == 2)
{
//Mpouenypa penakTUPOBaHMS KOHTAKTAa
}
else 1f (userAns == 3)
{
//Tpouenypa BH30Ba KOHTAKTa
}
else 1f (userAns == 4)
{
//Tpouenypa OTHNPAaBKM COOOMEHUS KOHTAKTY
}
else if (userAns == 5)
{
//Tpouenypa yHajleHUs KOHTaKTa
}
else
{

//Tpouenypa BHXOIA M3 MNPOTPAMME

B o0611ieM, BO BJIOKEHHBIX OlepaTopax BeTBJIeHWs 1f HeT abCOTIOTHO
HHUYEro TJIOXOTO, OIHAKO BhIpaskeHne switch sizbika C ropasmo 6osee 1mo-
HITHOE U yJI0004rTaeMoe, KOT/la Pedb 3aX0/IUT O BBIOOPE U3 MHOKECTBA Ba-
pUAHTOB.

NMoBopaumBaem nepeknoyaTesb

Dopmart BbIpaKeHUs switch, MOXKATYH, cCAMbIii JITTUHHBIN 13 (hopMaToB
BCEX OCTaJIbHBIX BbIpaKeHUi s3bika C (Mim J1I060TO APYroro si3bIKa Mpo-
rpaMMupoBanust). Jlasee npuBezien opMmar BbIpaskeHus switch:
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switch (Brpaxenmne)

{

case (Brpaxenmel): {OOHO MM HECKOJLKO BEpaxeHmu C; }
case (Brpaxenmel): {O0OHO MM HECKOJBEKO BelpaxeHmy C; }
case (Brpaxenmel): {OOHO MM HECKOJLKO BEpaxeHmi C; }

//Takux OJIOKOB MOXET OBTb CTOJIbKO, CKOJBLEKO BaM HYXHO
default: {omHO MM HECKOJBKO BEpaxeHwmr C; }

}

p COBET

Kak 1 ¢ 6ONbLUMHCTBOM BbIPAXEHWU, Ha CaMOM [1eJle MoJb30BaThCS Bbl-
paxeHneM switch ropasgo npoLle, Yem MOXET NokasaTbCs Ha MNepBbI
B3r1Ag,.

Metiio, TTpoIeMOHCTPUPOBAHHOE paiee, UAeaTbHO TOAXOMUT JJISI CEPUM
BbI30BOB (pyHKIMI. [Tpobema JIHIb B TOM, 4TO B 9TOI KHUTE MBI €lile He 00-
CY>KIIaJI BBI3OBBI (DYHKITU, 33 UCKIIOYEHNEM TOPCTKU BCTPOEHHBIX (DYHKITHH,
TakuX Kak printf () u scanf (). B caenymoieii mpocToil nmporpamme uc-
MTOJIB3YETCST BRIPAKEHNE Switch I BBIBOZA COOTBETCTBYIOIIETO TEKCTOBOTO
COOOIIEHNS Ha 9KPaH, B 3aBUCUMOCTH OT BIOOPA, CAEIAHHOTO MOJIb30BATEIIEM.

p COBET

OO6bIYHO B KaXO0M 13 BNOKOB case GYHKUMSA printf () ByaeT 3amMeHe-
Ha Ha BbI3OB COOTBETCTBYOWEN PyHKkummn. Nocne npovteHms rmaebl 31
Bbl OyZleTe 3HaTb, Kak MCMONb30BaTb BbI30BbI OYHKLMIA Ansi 06paboTkm
OnoKoB case.

// Tporpamma-npuMep N1 m3 Tmaper 17
// PyxoBomcTBa o C OJig HOBMYUKOB, 3-€ M3OaHUE
// ~®ann Chapterliexl.c

/*MlporpamMMa MNPenoCTaBJIgAEeT MOJIb30BATEJI0 MEHO O

M NOPMHMMAaEeT BHOOP I10JIb30BaTeJid, I[I0OCJIe YeT'o MCIOJIb3yeT
BEIpaxeHMe switch g BEIIOJIHEHMS ONHOM-IBYX CTPOK

KOIa B COOTBETCTBUM C BEHOOPOM IOJIE30BATEJA.
(Peanmmszalumy BHIIOJIHIEMBEIX OEVCTBUM HET, IOaHHAas
nporpamMMa IpelncTabiigeT COOOM NPOCTO Habop sBariylekx,
IEMOHCTPUPYRIMX LIEHHOCTL BhpaxkeHus switch) */
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#include <stdio.h>

#include <stlib.h>

main ()

{

int choice;

printf ("Uro 6l BE xOTenu caeyars?2\n");

printf ("1. Jo6aBuTb HOBEM KOHTakT\n");

printf ("2. PemakTHUpPOBATL CYMECTBYWLUMM KOHTakT\n") ;

printf ("3. Bu3BaTh KoOHTakT\n");

printf ("4. HammcaTh TeKCTOBOe coobmeHre KOHTakTy\n");

printf ("5. Ymanmure xkoHTaxkT\n");

printf ("6. IokuHyTs nporpamMmy\n");

do

{

printf ("CoemanTe BHOOP:\n");

scanf (" %d", &choice);

switch (choice)

{

case (1) : printf ("\nUrobw nmo6aBuTb KOHTAKT") ;
printf (" Bam nonHamoburcsa BBecTH\n");

printf ("®ammiun, mMa M HoMep TesiebonHa\n") ;

break;
case (2) : printf ("\nllpuroToBbTecs, BBecTHU");
printf (" wmMmsa xoHTakTa, \n");

printf ("KOTOPEIT HYXHO M3MeHMTH\n");

break;

case(3): printf ("\nKakoi koHTakT ");
printf (" Be xoTesnm 6wl BEI3BATB?\n") ;
break;

case (4) : printf ("\nKakomy kouTakty ");
printf (" Bo xoTenm 6l HammcarTs?\n");
break;

case(5): exit(l); //PaHHWN BBIXOH M3 NPOTPAMME

default: printf ("\n%d HenpaBuibHEM BHOOP.\n",
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choice);

printf ("Monpobyure cHoBa.\n");

break;

}

} while ((choice < 1) || (choice > 5));
return 0;

}

Boipaskenusa case onpesesnssioT Xo/1 BbIITOJHEHU POIrPaMMBbI B 3aBUCH-
MOCTHU OT 3HAYeHUs IepeMeHHoi choice. Hampumep, ecin 3HaueHue 1ie-
peMeHHOIT choice paBHsIeTCs 3, TO Ha 9KpaH Oy/eT BBIBEIEHO COOOIIEHNE
«KakoMy KOHTaKTy BB XOTeJiu O NO3BOHMTE?». Ecan Ke 3Hauenme
nepeMeHHOU choice paBHseTcA 5, TO BCTpoeHHast HYHKIU exit () ocy-
HIECTBUT BbIXOJ U3 IIPOIPAMMBI.

// BHUMAHMUE

Kaxngbih pas, korga BaMm HE0H6X0AMMO NMPeXAEBPEMEHHO 3aBEPLUNTL Bbl-
MOJIHEHME MPOrPaMMbl, Bbl MOXETE BOCMNOb30BaTbCA PyHKUMEN exit () .
3HayeHne, nomelaeMoe BamMmm Mexay ckobok pyHkuum exit (), nepe-
[aeTcs onepaumoHHON cuctemMe. BonbLWNMHCTBO HAYMHAOLWMX NpOrpam-
MWCTOB He obpallaloT BHMMaHWe Ha BO3BpaLlaeMoe 3Ha4YeHne 1 NpocTo
rnomeLaloT B CKOOKM 0 Unn 1. 3anoMHUTE, H4TO AJ151 TOro, YTOObl BOCMOS1b-
30BaTbCA PyHKUMEN exit (), B NporpaMmMy HeoOXoaMMO MOAKIYUTb
3arofiIoBoOYHbIN pann <stdlib.h> C NOMOLWbIO ANPEKTUBLI #include.

[uxn do..while 3acTaBiseT IOJIb30BATENSA COCPEIOTOUUTHCA HA MPO-
rpamme. Ecn mosib3oBaTesib BBOJUT JJAaHHBIE, OTJUYHBIE OT YMCJa B JlUalia-
3ome Mesxkay 1 u 5, To Grarozapst KiaodeBomy ciioBy default mporpamma
BBIBEJIET HA 9KPAH COOOIIEHE «..HEIPABUJILHE BEIGOP». SI3BIK C TapaH-
TUPYET, 4YTO €CJI BBe/IeHHbIE JaHHbIe He COOTBETCTBYIOT HI OZHOMY U3 IIPO-
MICAHHBIX B TeJie omeparopa switch ycaoBuii, TO OYA€T BBIOJIHEHO BbI-
pakenue default.

Mo:xHO cKa3aTh, UTO BBIIIOJTHEHO BbIpaskeHUe default yeM-TO HaIo-
MHUHaET orepaTop else: UMEHHO OIlepaTop else NPUHUMAET YIIpaBJIEHUE,
ecJu TecT omepaTopa if oKasbIBaeTcs JOKHBIM. AHAJIOTUYHO, BRIpAKEHUE
default Tak:Ke IPUHUMAET yIIPpaBJIEHUE, €CJIU HU OJHO U3 TPOYUX YCIOBUI
He COOTBETCTBYET 3HAUEHUIO IIePEeMEeHHOI, Ilepe/laHHOl onepaTopy switch.
Xotst BoIpaskeHue default He SIBJISIETCSI CTPOTO 0OsI3aTe/IbHBIM (TOYHO TaK
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JKe, KaK U oriepaTop else), UCToJb30BaHKe BbipaskeHud default gBisercs
XOPOIIel MPAKTHKOHN TIPOrpaMMUPOBAHS IO 06pabOTKE HEOKMTAHHBIX 3HA-
YeHUl epeMeHHBIX, IlepelaBaeMbIX orepaTopy switch.

p COBET

Onepatopy switch MoxeT 6bITb NepenaHa nMbo uenovncneHHas, nmbo
CUMBOJIbHasA nepemMeHHas. He npoBepsliTe 3Ha4eHNs1 NepeMeHHbIX TUna
float nnn double C MOMOLLbIO onepaTopa switch.

break n switch

B npenpinymiem mpumepe B Kojie oniepatopa switch Bbl MOTJIN 3aMETUTD
HECKOJIBKO BBIPAKEHUIT break. JTO BBIpaskeHUE BBICTYIAeT CBOETO POja
rapaHTOM TOTO, YTO TPOrPpaMMa BBITIOJHUT TOJBKO OAUH OJOK BbIPasKECHUN
case. bes Boipaskenus break, oniepaTop switch «copBeTcs» U IPOUAET 1O
BCeM OCTaBIIMMCs OJIOKaM BeIpakeHu case. /lasee npuBe/ieH ipumep Toro,
4TO OBI TIPOUBOIILIO, €CJIU OBl MBI YOPaJIH BCe BBIPAKEHUsSI break 1 MOIb30-
BaTeJIb BHIOPAJI Obl IYHKT MEHIO IO/l HOMEPOM 2:

HpVII‘OTOBbTer BBeCTM VMA KOHTAaKTa,
KOTOprﬁ HYXHO WM3MEHUTDHb
Kakol KOHTAKT BE XOTeJiM Obl BHIBLBBATH?

KakoMy KOHTAKTyY BH XOTesjM OB HalMcaThb?

Boipaskenue break 1pefoTBpaliaeT 0JHOBPeMEHHOE BBIIIOJIHEHUE Cpa-
3y HECKOJIbKIX OJIOKOB BHIPAKEHUN case.

/ NMPUMEYAHMUE

B paHHOM npumepe He ObI10 BbINOJIHEHO BblpaxXeHne default, HO 3TO
npoOn30LWN0 TOJIbKO JiWb NMOTOMY, 4YTO nporpamMmma Obina npexanespe-
MeHHOSaBepmeHaCHOMOURM)¢yHKuMMeXit()B6ﬂOKecase(5L

PasmbiuneHnsa 06 apPpeKkTuBHOCTHU

Her Heo6X0AMMOCTH IIBITATLCS OPraHu30BaTh OJOKU case B KAKOM Obl
To HU ObLI0 Mopsake. Jaxe 60k default HeoOSI3aTeJIbHO TOJKHO OBITH
nocreganM. Bosee Toro, ecim 610k default Bce jKe HAXOANUTCA B CAMOM
KOHIIe orepaTopa switch, To ynmorpebJsiTh BbipaskeHue break B 9TOM
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6J10Ke TaksKe HeobszaresbHo. OQHAKO UCIIOJIb30BaHKe BbhIpaKeHUs break
B Osi0ke default MO3BOJISIET BaM OBITH YBEPEHHBIMI, YTO BBI TIEPEMEIIAeTe
00a BbIpaKEHUS B CJIyYae, €CJIU BaM KOTr/a-Tiu00 MOHa00UTCsT MIBMEHUTD T10-
PANOK ciemoBanust 0J0KOB case. Ecau ObI BbI moMecTHin 610K default
BBIIIIE OJTHOTO, HECKOJIBKUX MJIH BCeX OJIOKOB case, TO ISl TIPE0TBPAIIECHS
BBITIOJIHEHUsT OJIOKOB case WCIoJb30BaHue B 0J10Kke default BbIpakeHUsI
break 6bL10 OB 00A3aTEIBLHDBIM.

>

COBET

Ona noBbiweHnss 9pEPEKTUBHOCTN Bbl MOXETE MOMbITATbCA U3MEHUTb
nopsiook cnenoBaHms 6/10KOB case. MNomMelarTe Hanbonee BO3MOXHbIE
BapuaHTbl Kak MOXHO 6amxKe K Havyany, 4ToObl KOMMNbIOTEPY HE NPUXOaW-
JI0Cb NPOBEPATb Kaxablin 610K B MONCKaX HY>HOTO.

[laBaiiTe co3manM BTOPYIO IPOTPAMMY, C TTOMOIIBIO KOTOPOI MBI Ipojie-

MOHCTPUPYEM UCITOJIb30BaHUE OTlepaTopa switch U co3fanue IporpaMMbl
C IByM$I YPOBHSIMH MEHIO.

//
//
//
/*

[IporpamMa-npuMep N1 ms3 raasel 17
PykosoncTra no C Ojsa HOBMYKOB, 3—-e M3IaHUE
®amn Chapterliex2.c

IaHHasg nporpaMMa [PenocTaBJjigeT MeHI ONIUuM (Tpu

oecAaTmieTms) , IIPMHVIMaeT BH@Op II10JIB30BAaTEJIA, a 3aTeM

BEIBOIOIVIT Ha SKPAH MEHK BTOPOI'O YPOBHA (CHOpT,

pasBJIeUeHUsa, [NOJIUTUKA) .

Korma nojsib30BaTeJIb OCYHECTBJISET BTOPOM BHOOP,

nporpaMMa BEIBOOUT Ha B3KpPaH OCHOBHOM MHOOPMAaLMOHHBI

CIMCOK, COOTBETCTBYUMN 3TOMY IECATUIIETHIO */

#include <stdio.h>

#include <stdlib.h> //3anoMHuTeEe, UTO €CJM I[JIAHMpYyeTe

// BocHnojeb30BaThCAd QyHKLUMeN exit (),

//BaM HyXeH 3TOT 3aTOJIOBOUHHI OGamil

main ()

{

//Despite being a long program, you only need two

variables:

//one for the first menu and one for the second

int choicel;
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int choice2;

//BapvaHTH OeCATUIIETUI Ha BBOOP

printf ("Uro 6 BE xOTenu yBMAeTbL?2\n");
printf ("1. 1980-e\n");

printf ("2. 1990-e\n");

printf ("3. 2000-e\n");

printf ("4. Bumxom\n");

//BHIOOP MYyHKTOB BEPXHETO MEH M BHpaxeHme switch,
//BHBOOAllIEe MHOOPMALMI Ha 3KpPaH

//a makxe uukg do-while, rapaHTUpyOIMA, UYTO
//ocylmecTBJIeH BEOOP OOHOTO U3 4 NYyHKTOB MEHIO
do

{

printf ("BeeouTe cBoM BBHOOP: ")
scanf (" %d", &choicel);

switch (choicel)

{

//B mepBOM cCJjiyyae I[IOJIb30BaTesib BuHOpan 1980-e.
//Tenepb y3HaeM, UTO KOHKPETHO OH XoTeJs O //yBUIESTH.
case (1):

{

printf ("\n\nKakoi paszmes OB BH XOTelM yBMOeTb\n");
printf ("1. Bemcton\n") ;

printf ("2. Kwmuo\n");

printf ("3. IpesumenTe CIA\Nn") ;

printf ("4. Bmxonm\n");

printf ("BreouTe cBoM BHOOP: ")
scanf (" %d", &choice?2);
if (choice2 == 1)

{

printf ("\n\nUeMnmoHu MupoOBOM cepum ") ;
printf ("1980-x romos:\n");

printf ("1980: Philadelphia Phillies\n");
printf ("1981: Los Angeles Dodgers\n");
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printf ("1982:
printf ("1983:
printf ("1984:
printf ("1985:
printf ("1986:

(

(

(

(

printf ("1987:
printf ("1988:
printf("1989:

St. Louis Cardinals\n");
Baltimore Orioles\n");
Detroit Tigers\n");
Kansas City Royals\n");
New York Mets\n");
Minnesota Twins\n");

Los Angeles Dodgers\n");
Oakland A’s\n");

printf ("\n\n\n");

break;
} else if

{

(choice2 == 2)

printf ("\n\nO6manaTenu npemuu Ockap ");

printf ("1980-x romom:\n");

(
(
printf ("1980:
printf ("1981:
printf ("1982:
printf ("1983:
printf ("1984:

(

(

(

(

(

(

printf ("1985:
printf ("1986:
printf ("1987:

printf ("1988:
printf ("1989:

Ordinary People\n");
Chariots of Fire\n");
Gandhi\n") ;

Terms of Endearment\n");
Amadeus\n") ;

Out of Africa\n");
Platoon\n");

The Last Emperor\n");
Rain Man\n");

Driving Miss Daisy\n");

printf ("\n\n\n");

break;
} else if

{

(choice2 == 3)

printf ("\n\nllpesunexTer CIA ") ;

printf ("1980-x romom:\n");

printf

"1981-1988:

(

(

printf ("1980:

(

printf ("1989:
(

Ixumvy Kaprep\n") ;
Pouanen Penrau\n");

Ixopmx Bym\n") ;

printf ("\n\n\n");
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break;

} else if (choice2 == 4)

{

exit (1) ;

} else

{

printf ("VsBUHUTE, HeNpaBMJILHEM HOMep!\n");
break;

}

}

//2ToT 6mox case mis 1990-x TomoOB.

//B oTynumMe, OT BEPXHEI'O MEH, IpOoBepKa

// BHOPAHHOTO IIYyHKTa MEHI He NpenyCMOTpeHa
case (2):

{

printf ("\n\nKako pazmes ©Obl BH XOTelM yBuOmeTb\n'") ;
printf ("1. Bemcbom\n");

printf ("2. Kwmuo\n");

printf ("3. IlpeszunenTer CHA\N") ;

printf ("4. Bumxom\n");

printf ("BeeagmTe cBOM BHOOP: ");
scanf (" %d", &choice?2);

if (choice2 == 1)

{

printf ("\n\nUeMnmuoHs MupoBON cepum ") ;
printf ("1990-x romom:\n");

printf ("1990: Cincinnati Reds\n");
printf ("1991: Minnesota Twins\n");
printf ("1992: Toronto Blue Jays\n");
printf ("1993: Toronto Blue Jays \n");
printf ("1994: No World Series\n");
printf ("1995: Atlanta Braves\n");
printf ("1996: New York Yankees\n");
printf ("1997: Florida Marlins\n");
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printf ("1998: New York Yankees\n");
printf ("1999: New York Yankees\n");
printf ("\n\n\n");

break;

} else 1if (choice2 == 2)

{

printf ("\n\nO6nanaTtenu npemmu Ockap ");

A}

(

printf ("1990-x romos:\n");
printf ("1990: Dances with Wolves\n");
printf ("1991: The Silence of the Lambs\n");
printf ("1992: Unforgiven\n");

printf ("1993: Schindler’s List\n");
printf ("1996: The English Patient\n");
printf ("1997: Titanic\n");

printf ("1998: Shakespeare in Love\n");
printf ("1999: American Beauty\n");
printf ("\n\n\n");

break;

} else 1if (choice2 == 3)

{

printf ("\n\nllpesunexnTer CIIA ") ;

(
printf ("1990-x romos:\n");

printf ("1990-1992: Ixopmx Bym\n") ;

printf ("1993-1999: Bua KamHTOH\N") ;
printf ("\n\n\n");

break;

} else if (choice2 == 4)

{

exit (1) ;

} else

{

printf ("MsBrHMUTE, HEeNpPaBMJILHENM HOoMep!\n");

break;

}
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}

//DTOT ydacTOK KOIa 3alelcTByeTcs, KoIrma
//nonbzoBaTess BebOupaer 2000-e ToOmEI

case (3):

{

printf ("\n\nKako# paszmes OB BH XOTelM yBMOeTb\n");
printf ("1. BemcGom\n");

printf ("2. Kuxo\n");

printf ("3. IpesumenTer CIA\Nn") ;

printf ("4. Bmxom\n");

printf ("BeemouTe cBoM BeIOOP: ")
scanf (" %d", &choice2);

if (choice2 == 1)

{

printf ("\n\nUeMnuoHu MMpoOBON cepum ") ;

printf ("2000-x romom:\n");

printf ("2000: New York Yankees \n");
printf ("2001: Arizona Diamondbacks\n");
printf ("2002: Anaheim Angels\n");
printf ("2003: Florida Marlins\n");
printf ("2004: Boston Red Sox\n");
printf ("2005: Chicago White Sox\n");
printf ("2006: St. Louis Cardinals\n");
printf ("2007: Boston Red Sox\n");
printf ("2008: Philadelphia Phillies\n");
printf ("2009: New York Yankees\n");
printf ("\n\n\n");

break;

} else if (choice2 == 2)

{

printf ("\n\nO6nanarenu npemuu Ockap ");

printf ("2000-x romom:\n");
printf ("2000: Gladiator\n");
printf ("2001: A Beautiful Mind\n");
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printf ("2002: Chicago\n2003: The");
printf (" Lord of the rings: The ");
printf ("Return of the King\n");

printf ("2004: Million Dollar Baby\n");

printf ("2005: Crash\n");

printf ("2006: The Departed\n");

printf ("2007: No Country for 0ld Men\n");
printf ("2008: Slumdog Millionaire\n");

(
(
(
(
(
(
(
(
printf ("2009: The Hurt Locker\n");
printf ("\n\n\n");

break;

} else if (choice2 == 3)

{

printf ("\n\nllpesunexTer CIA ") ;
printf ("2000-x romom:\n");

printf ("2000: Bill Clinton\n");
printf ("2001-2008: George Bush\n");

printf ("2009: Barrack Obama\n");

printf ("\n\n\n");

break;

} else if (choice2 == 4)

{

exit (1) ;

} else

{

printf ("M3BuHKTEe, HenpaBMIILHEM HOoMep!\n");

break;

}

}

case (4):

exit (1) ;

default:

printf ("MyHxra MeHo \n%d He cymectByeT.\n",choicel);

printf ("Try again.\n");
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break;

}
} while ((choicel < 1) || (choicel > 4));

return 0;

Hecmotps Ha To, UTO Ha NTePBbIN B3IJISA/ JaHHAS ITPOrPaMMa MOKET ITOKa-
3aThCs I0CTATOYHO CJIOXKHOH U 3allyTaHHOH, HO JlaBaiiTe MojyMaeM BOT HaJl
4eM: BO-TIEPBBIX, BbI IIPOYHUTAIIN YsKe OOJIBINYIO TOJOBUHY JaHHOW KHUTH, 110-
3TOMY BaM 1opa 0OpecTH yBEPEHHOCTh B COOCTBEHHBIX TIO3HAHMSIX B sSI3bIKE
C. Bo-BTOpBIX, AIMHHAS TPOTPaMMa He 3HAYUT CJIOKHAS: TPOCTO PA3/IETUTE
KOJI ¥ TTPOAHAIU3UPYITE KOJ MO CEKITUIM — U BBI TIOWMETe, YTO B 3TOM KOJie
HET HUYero CJI0KHOTO.

B nmporpamme mpemycMoTpeHO /iBa yPOBHSI MeHIO. B MeHI0O BepxHero
YPOBHSI BbI TPOCHUTE TIOJIb30BATEST BHIOPATh MHTEPECYIOIIEE €TO JIECSTUIIE-
te: 1980-¢, 1990-e nanm 2000-e. IToce Toro, Kak moab30BaTe b BBOIUT 1, 2
WK 3, B COOTBETCTBUU C BHIOPAHHBIM JeCATUIETHEM, (MK 4 — JIJIsT BBIXO/A
M3 TIPOTPaMMBI), ONIepaTop switch MmepeBOoAUT MPOrpaMMy Ha CJIeLyTOnui
ypoBenb MeHIo. [losb3oBaress MOKeT MOMyInTh MHGMOPMAIIAIO O criopTe (B
qacTHOCTH, 0 GeiicOoe), kunopuabmax win npesugentax CIITA. Buyrpu
Kaxk/10r0 OJI0Ka case MPeyCMOTPEH OTIepaTop BETBJIEHNS if..else, MpoBe-
PSIIOIIUI BBE/IEHHbBIE TT0JIb30BATEIEM JAHHBIE JIJIST KOPPEKTHOTO OTOOpasKke-
HUS 3aTIPOIIEHHO nH(pOpMAIUH.

B03MO3KHO, BbI 3a1aeTeCh BOIPOCOM: «XM, BeIb UCIIOIb30BAaHUE Ollepa-
TOpa switch Ha BepXHeM ypoBHe MeHI0 ObLIO Xopolieii uaeeii, mouemy Obi
He MCII0JIb30BaTh €ro TakkKe U st 00paboTKK BEIOMPAEMBbIX TOJIb30BaTEIEM
IIYHKTOB MEHIO CJIeyIoIero ypoBHsa?». Cleayer HayaTh ¢ TOTO, YTO XOTS
BBl MOKETe BJIOJKUTH OITepaTopbl 1f APYT B pyTa, BIOKEHKE OMEPATOPOB
switch He O4YeHb XOpOIlas Wiesi, IOTOMY KaK B 9TOM CJIy4ae BbIPasKEeHUsI
default HauMHAIOT HAKJIAAbIBATLCS APYT Ha APYTa, 9TO 3allyTHIBAET KOM-
TIHIOTEP — W TIPOTPaMMa He BBITTOJTHIETC.

Cuiefryer Takke 3aMETUTb, YTO B TIEPBOM IIPHMEPE Mbl HE UCIIOIb30BAIN
OTKpPBIBAOIINE U 3aKpbIBalolie GUrypHble CKOOKK B OJIOKaX case, HO UC-
[0JTb30BAJIM UX BO BTOPOM IpuMepe. B aHHOM cirydae urypHbie cCKOOKH
He ABJIAIOTCSA 00A3aTeIbHBIMU, HO UX MCIIOJIb30BaHKe ¢ Gojiee CI0KHBIMU
0JI0KaMK KOJIa MO3BOJISIET MPOSICHUTD U MOBBICUTH YA000YUTAEMOCTh MPO-
IPaMMHOTO KOJIA.
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p COBET

Bbl CMOXeETe 3aMEeHUTb NMOBTOPSAOLMECH YHaCTKM KOAA MEHIO BTOPOro
YPOBHS BCErO /ILLb OAHOM CTPOKO, KOFaa MO NMPOYTEHMIO KHUMM Hay4Yu-
Tecb co34aBaTb COGCTBEHHbIE DYHKLMM

AOGCONIOTHbLIA MUHNUMYM

Ienbio gaHHON TaBbl OBLIO OOBACHUTH MCIIOJb30BAHUE BbIPAXKEHUSI
switch sa3pika C. Beipakenune switch aHamms3upyeT 3HAUYEHWE I1eJTOUC-
JIEHHON WJIW CUMBOJIBHON TIePEMEHHOU U BBITIOTHSIET OMUH U3 HECKOTBKUX
YUYaCTKOB KOJIa, Ha3bIBaeMbIX OJIOKaMi case. Bbl MOsKeTe HalicaTh 9KBUBA-
JIEHTHBIN TT0 BBITIOJIHSIEMBIM 33/]a9aM KOJI ¢ TIOMOIIIBIO oltepaTopa i f, HO wc-
10JIb30BAaHKE BBIPAKEHHUA switch menaer Koz 6ojee MOHATHBIM, OCOOEHHO
KOT/Ia pedb MAeT O PeaKIuu MporpaMMbl (aHAJIU3 U BBIITOJIHEHNE COOTBET-
CTBYIOLIEro 6JI0Ka KoJa) Ha BHIOOP T10JIb30BaTeIeM OIPEAETIEHHOTO MyHKTa
MeHl10. /lasee mepednciienbl OCHOBHbBIE KOHIIETIIIUW JJAHHOM TJIaBbl.

* UcmompayiiTe omepaTop switch aad co3maHUsd KOAa MPOTPaAMMHOTO
MEHIO WJIM KO/ JAPYTUX TPUIIOKEHII, OCYIIECTBISIONINX BBIOOP OJHOTO
13 MHO’KeCTBA 3HAaUeHUI.

e C omepatopoM switch HCHOMB3yHTE IMETOUNCTCHHBIE WU CUMBOJb-
Hble 3HA4YEeHNs, TaK KaK IIPaBUJIbHO COOTHECTH 3Ha4YeHu: Tulla double
u £loat BecbMa 3aTPyAHUTEIHHO.

*  Ecuu xoTuTe n36ekarh BBHITIOJHEHUST MTOCJAEAYONNX OJIOKOB case, co-
MPOBOK/IAliTE KK/ OJIOK case BbIpakeHneM break.

*  Ecuu BO3MOKHO UCIIOJIb30BaTh ONEPATOP switch, crapaiitech usberarh
HCII0JIb30BaHME BJIIOKEHHBIX OIIEpaTopoB i f: Koj oneparopa switch ro-
pasjo 6oJiee yrob0unTAEM.
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YCOBEPLUEHCTBOBAHUE BBOAA
U BbiBOAA BAWWNX NPOIrPAMM

B sro0ii r1ase
e HMcmomb3oBanue ¢pyHKINNE putchar () mgetchar ()
e Pa3MbIILIeHNsT 0 HOBBIX CTPOKaX

* HeboubIioe yckopeHue ¢ oMOIIbI0 (hyHKIWKI getch ()

KpOMe (byHKLU/H?I scanf () uprintf () CyLecTBYIOT €llle APyrue CIo-
cOOBI 14 OCyIIleCTBJIEHUS Ollepaliuii BBO/IA U BBIBOJIA.

B aT0i1 rmaBe MBI TOKaXKeM BaM HECKOJBKO BCTPOEHHBIX (DYHKITNI BBO/IA-
BBIBOJIa A3bIka C, KOTOpBIE BBl CMO’KETE UCIIOJIb30BATh JJIsI YIIPABJIECHUS
BBOZIOM-BbIBO/IoM (I/O). Bel MOkeTe MCIo/Ib30BaTh 3TH MPOCThIE (DYHKITUN
JUUISE CO3/IaHus COOCTBEHHBIX MOIIHBIX TIPOIEAYP BBO/A JAHHbIX.

CDyHKI_II/H/I, O KOTOPbIX HOﬁHeT peub, IPEAOCTABJIAIOT NPUMUMUBHDLLE BO3-
MOJKHOCTH IJIs BBO/Ia MJIX BbIBO/IA 3a Pa3 JIMIIb OJHOI'0 CUMBOJIA.

Paszymeetcs, mid oTmebHBIX CHUMBOJIOB BBl TAKXKe MOKETE MOTh30BATH-
cd cneuM(bI/IKaTopOM sC 1pu pa60Te C (byHKuI/IHMI/I scanf () uprintf (),
0IHaKo (OYHKIIMY BBOJA-BBIBOA CUMBOJIOB, O KOTOPBIX PeUb TOMIET Jajee,
6oJiee IMPOCTHI B UCIIOJIb30BAHUMY, A TAKKE IPEAOCTABIISIOT HECKOJIBKO BO3-
MOZKHOCTEM, KOTOPBIX JIUIITEHbBI (byHKuHI/I scanf () nprintf ().

dDyHkuum putchar () u getchar ()

Dyukius getchar () NPUHUMAET € KJAABUATYPbI OJIUH CUMBOJI, TOT/A
Kak QyHKIMS putchar () MOChLIaeT OIUH CUMBOJ Ha akpad. Ha puc. 18.1
MMOKa3aHo, YTO MPOUCXOAUT TIPU UCIIOTH30BAHUU ITUX (QYHKINH. B memom
OHHU paboTAIOT TaK, KaK BbI M Ipemnoaraere. Bbl MOKeTe IMU BOCIIOJIB30-
BaTbCs B JII000E BPEMsl, €CJIM XOTUTE BHIBECTH Ha IeYaTh WJIM BBECTH OJMH
CUMBOJI B TIEPDEMEHHYIO.
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putchar( )
Ilepemennasn
G
JlanHbie A
T T T T T TTTITT
getchar( )

Knasuarypa

Puc. 18.1. dyHkumn getchar () M putchar () NCNONL3YIOTCA A5 BBOAA
1 BbIBOAA OJHOI0 CMMBONA

p COBET

Mpn ncnonb3oBaHMn GYHKUMI BBOAA-BbIBOAA U3 3TOM rnaBbl He 3a0bl-
BaMTe NOAK/4YaTh K CBOEN NporpaMmmMe 3arofsioBOYHbIN ¢ann stdio. h:
TOT Xe camblii daiin, KOTopbI Bbl NoaktoyaeTe npu pabote ¢ GyHKUUS-
MU scanf () Mprintf ().

[lo-anrmmiicku HazBanune GyHKIMM getchar () co3BydyHo ¢ ¢pasoit
«Get character», 4TO 1ePEBOAUTCS KaK «B3ITh CUMBOJI», a Ha3BaHue (pyHK-
i putchar () — ¢ ¢pasoii «Put character» («momecTutb cUMBOII» ). UTO
3K, TIOXO%Ke, paspaboTynku s3bika C 3HAIU YTO Je/iaim!

Cuemytorasi mporpaMMa BbIBOJUT Ha 9KPaH coobmenne «<C — 3To Be-—
cesio», IPH 3TOM (pasa BBIBOJIUTCS MOCUMBOJIBHO C ITOMOIIBI0 (DYHKITUN
putchar (), To MOPSAKY pacrevaThlBAIONIEN KaXKIbIi OTAETbHBIN 2JIEMEHT
CUMBOJIbHOTO MaccuBa. O6paTuTe BHUMAHIE HAa MCIIOJb30BaHUE bynxin
strlen (), rapaHTprIomeﬁ, 4yTO IIUKJI for HEe 6yﬂeT IIbITAaThCS paciieva-
TaThb 9JIEMEHTBHI, CJIEAYIOLINE I0CJIE IIOCJIEAHEr0 CUMBOJIA B CTPOKE.

// Tporpamma-npumep W1 u3 rjaBwe 18
// PykosomcrTBa o C IOJjid HOBUYUKOB, 33— M3OaHMue
// ®amn Chapterl8exl.c

/*3Ta mporpaMMa — JIMilb OPOCTas IeMOHCTpauus QyHKUUM
putchar () */

//byukuma putchar () onpenenena B tdarnne stdio.h, omuako
// damn string.h nHyxen misg pabore byHkKUMM strlen
#include <stdio.h>
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#include <string.h>

main ()

{

int i;

char msg[] = "C - »TO0 Becemno";

for (1 = 0; 1 < strlen(msg); i++)

{

putchar (msg[i]); //BeBOO OIOHOTO CHMBOJIA

}

putchar ('\n'); //lepeHOC CTPOKM I[IOCJIe BaBEepIIeHMA LMUKJIA

return (0) ;

}

Oyuknusg getchar () Bo3BpallaeT CUMBOJI, BBEJIEHHBIN C KJIABUATYPHI.
Takum 06pa3oM Bbl, Kak TIPaBUIIO, JTMOO MPHCBanBaeTe CUMBOJI TEPEMEHHOII,
Ji00 MTPOM3BOJIMTE C HUM KaKue-1n6o AeiicTBust. Bbl Takke MOKeTe MCIOJIb-
30BaTh PYHKINIO getchar () camy 110 cebe, HAITPIMep:

getchar (); /*HUKaAKUX IEMCTBUIM HAI CHMBOJIOM HE
npomsBoouTCa*/

OpHako GOJIBITMHCTBO KOMITUJISITOPOB si3bika C mpeaynpeasr Bac o Oec-
10JIE3HOCTH JIaHHOTO BhipakeHust. MyHKIMS getchar () MOJIyYUT CUMBOJI
BBEJICHHDBIN C KJIABUATYPBI, HO JlaJibllle HUKAKUX JeHCTBUI HAa/l 9TUM CUMBO-
JIOM TIpou3Be/ieHo He Oyzet. Jlaee mpuBeseHa mporpaMma, MpUuHUMAIOIIAs
110 OJTHOMY CUMBOJIY M COXPaHAIOIIAd MMOJy4YeHHbIe CUMBOJIBI B CUMBOJIbHbBI
Mmaccus. ITocsie atoro Habop GyHKIMN putchar () BBIBOAUT MACCHB B 00-
PaTHOM ITOPSIZIKE.

// Tlporpamma-npumep N2 u3 rjaBu 18

// PykomomcrTBa 1o C IOJjid HOBUUYKOB, 3—-& M3IaHME

// ®ann Chapterl8ex2.c

/*3Ta mnporpaMMma — JIMIb IPOCTad OEeMOHCTpAaUMa OYyHKIINN/
getchar () */

//dbyHkuusa getchar () onpenesiena B oamne stdio.h, omHako
// damn string.h uyxen mis paboTe byHkuMM strlen
#include <stdio.h>

#include <string.h>

main ()

{

int 1i;
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char msg[25];

printf ("BeemuTe Makc. 25 CUMBOJIOB M HaxummTe Enter..\n");
for (1 = 0; 1 < 25; i++)

{

msg[i] = getchar(); //BBoOIuT OIMH CUMBOJI
if (msgl[i]=="'\n")

{

i--;

break;

}

}

putchar ('\n'); //llepeHOC CTPOKM I[IOCJIE BaBEepeHMI LUKJIA
for (; 1 >= 0; i--)

{

putchar (msg[i]) ;

}

putchar ('\n'") ;

return (0) ;

}

/ NMPUMEYAHUE

O6paTtuTe BHMMaHMeE, 4TO BO BTOPOM LMKIE for y NepeMEeHHON 1 HET Ha-
YaJIbHOr 0 3Ha4eHus. Ha camoMm gene oHo y Hee ecTb. [epemeHHas i co-
OepXUT HOMEP NocNefHero nHaekca Maccmea, BBEAEHHOIO C MOMOLLbIO
byHKUMKM getchar () B Npeapiayuiem uykne for. Takum ob6pa3om, BTO-
POV LMK HaYMHAeT paboTy CO 3HAYEHWSI NEPEMEHHOM 1, OCTaBNEHHOIO
npeaweCcTBYIOLLNM LMKIIOM for.

OOBIYHO CHMBOJI, BBOAMMBIN (DyHKIMEH getchar () OIpeaeIseTcs
TUIIOM int, Kak OBLJIO C/Ie/IaHO B MpeAbIayIeM pumepe. [lesourcieHHbIi
U CUMBOJIBHBIHN TUIIBI — 3TO, TIOKAIYI, €TUHCTBEHHBIE TUIIBI JAHHBIX SI3BIKA
C, KOTOpPbIE MOTYT 3aMEHSITH JAPYT APyra 6e3 mpobJaeM ¢ IPUBEAECHIEM THIIA.
B HekoTopbIx GoJiee CIOKHBIX MPUIOKEHUIX (GYHKIMS getchar () MOXKET
BO3BpalllaTh 3HaYeHUsI, He paboTaioliyie B TUIe char, I09TOMY, UCIIOAb3Ys
THII int, BbI B TOJIHOI Oe3onacHocTH. Passe Bbl He CYACTIIMBBIL, 4TO yIKE U3Y-
YUJIN BhIpakeHue break? IIporpamMma mpogosKaeT TPUHUMATD 110 OJHOMY
CHUMBOJIY JI0 T€X TIOP, TTOKa TI0JIh30BaTe b He HasKMeT KiaaBuiry Enter (Haxa-
THEe KOTOPOI TTPOU3BOAUT YIIPABJSIONIYIO MOCTEI0BATEIbHOCTD \n), TOCJIe
Yero BeIpaskeHne break 0CTaHABIMBAET BHITIOJTHEHHUE IIHKJIA.
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Pa3mMbIlneHnsa 0 HOBbIX CTpOKax

He cmorps Ha TO, uTO (byHKIIUA getchar () NPUHUMAET TOJBKO OIUH
CUMBOJI, YTIPaBJIEHNE XOIOM BBITIOTHEHNS ITPOTPaMMBI He BO3BPaIaeTcs K BaM
710 TeX TI0p, TIOKa TT0JIb30BaTesb He HaxkMeT kiasuiry Enter. Ha camom nene
byHKIMSA getchar () MHCTPYKTUPYET KOMITBIOTEP IPMHUMATh BBOJL B Oyep,
VI YIaCTOK TIAMSITH, 3aPe3ePBUPOBAHHBIN /I XpaHEHNUST BBOANMBIX TaHHbIX.
OcBoboskenust Oydepa He TPOUCXOAUT [0 TEX TOP, MOKa IT0Jb30BaTe b He Ha-
sMert Krasuiity Enter, ocie dero conepskanue 6ydepa 0cBOOOKIAETCS TOCHM-
BOJIbHO. DTO nMeeT iBa aderra. Bo-mepBbix, 110 TeX Mop, MoKa He Oblia HaxKaTa
kiaasuina Enter, nosp3oBaresb MOKET BOCIIOJIb30BaThes Kiiasuineil Backspace
171 KOPPEKTUPOBKY BBE/ICHHBIX TAHHBIX. BO-BTOPBIX, (haKT HAsKATUS KJIABUTIIH
Enter coxpansiercst B Oydepe, eciiv BbI He YAQJIUTe €T0 BPYYHYIO.

Yerpanenne daxrta Haskatus kiuasuim Enter — 310 oxHa u3 mpodIieMm,
C KOTOPBIMH, JI0JIZKHO OBITh, CTAJIKUBAIOTCS BCE HAYMHATOIINE TIPOTPAMMUCTBL.

Jlist 910#1 TIPOGIEMBI CYIIECTBYET HECKOJIBKO PEIIeHUi, HO HU OJTHO W3
HUX HEJIb3sI HAa3BaTh 2JIETAHTHLIM. PaccMOTpUM CJIelyIOIUii yUacTOK TIPo-
rpaMMHOTO KO/Ia:

printf ("Beemure nepsble OYKBH MMeHM U bamumium: \n");
firstInit = getchar();
lastInit = getchar();

Bbr MOskeTe TIPeITOIOKUTD, UTO €CJIU MOJb30BATE b BBEJ HHUIUANbI GT,
TO B HiepeMennyio firstInit Oyzer 3amucana Oyksa G,aB lastInit —
T, O/IHAKO 3TO He TaK. BhIrmosHeHne 1epBoro BeI30Ba YHKINK getchar ()
He 3aBepInaeTcs JI0 TeX Mop, TIOKa MoJib30BaTeNb He HaxxMeT kiaaBuiny Enter,
Tak Kak BBe/eHHas OykBa G Obuia 3amucana B 6ydep. Torbko mocie Haxka-
Tist KiaaBun Enter 6ykBa G nokugaer Oydep u repefaercst iporpaMme, HO
Enter sce ewe xpanurest B 6ydepe. Takum 06pazoM, BTOPOi BbI30B (GYHKIIUH
getchar () nocwsuiaer Enter (a mo gakrty — ynpapJsiioniyio mocJesoBa-
TEJIBHOCTD \ 1, TIPE/ICTABJIIAIONIYIO HaskaTHe Kiaasuni Enter) B mepemennyio
lastInit. BykBa T ocrtaerca BO BJacTH CJIEIYIONIETO BbI30Ba (DYHKIINN
getchar (), ecim TaKOBOI1 IIPEyCMOTPEH.

p COBET

OanH 13 cnocoboB MCNPaBNEHUS CIOXWUBLLENCS CUTyauuu 3akiioua-
€TCs BO BBEOEHUUN elle OOHOro, OOMOSIHUTENBHOrO, BbI30Ba (PYHKLNM
getchar (), npuHMMalrowwero dakTt HaxaTus knaesuwwm Enter, Ho He npo-
M3BOASLLEINr0 C HAM HUKAKUX JafibHENLLNX OENCTBUIN.
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Jlajiee puBEIEHO pelieHwe, Mo3BoJIstiolee 060NUTH TIPOGIEMY MOJIyYe-
HIS WHUTMAJIOB TI0JIb30BaTEJIS:

printf ("BBemure mnepsele OYyKBH MMeHM M bavuymm: \n'");
firstInit = getchar();

nl = getchar();

lastInit = getchar();

nl = getchar();

[Ipu BHIMOJHEHUN TIPUBEAEHHOTO KOJA MM0JIb30BaTe 0 IIOTpedyeTcst Ha-
KUMaTh kiaaBuily Enter o BBeleHUM KaKI0T0 MHUATIMATA.

Han mepemennoli nl HUKAKUX AeUCTBUU MTPOU3BOAUTDL HE HY)KHO, TaK
Kak oHa ObljIa BBeJleHa TOJIbKO /IS XpaHeHUs: (DaKTOB HasKaTHs [10JIb30BaTe-
sem knasuiu Enter. BooGiie, cam (hakT HaskaTHst OJIb30BaTEIeM KJIaBUIIN
Enter MoxHO maxke He COXPaHATH B OT/AEJNbHOU mepeMeHHOH. Chaenyonuii
KO/I, TTOKA3bIBAET, KaK 3TO OCYIIECTBUTH.

printf ("BBemuTe nepsble OYKBE MMeHM M dbavumm: \n'");
firstInit = getchar();

getchar (); //CBpoc cuMBOJIa HOBOM CTPOKM

lastInit = getchar();

getchar (); //CBpoc cuMBOJa HOBOM CTPOKM

Hexotopsie kommuisTops! si3bika C BBIBOIST TIPEAYIPEKICHUE, €CIU
BBI HCTIOJIB3YeTe (DYHKINIO getchar () camy 1o cebe, BIpOUYeM, eCJIi BbI HC-
HOJIb3y€eTe BBI30BbI JAHHOU (DYHKIIUH TIPOCTO /st cOpoca HHGOPMAIIUH O Ha-
JKaThM 1moJib3oBaresieM Kiaaui Enter, Bbl MokeTe He 0OpaiiaTh BHUMAHUST
Ha TTOI00HbBIE TIPEY TPEKICHSI.

BrI Tak:xe MoxeTe HOTpe6OBaTB HaxxaTnsa kaasumu Enter mociie BBee-
HUA TTOJIb30BATEJIEM /IBYX UHUIUAJIOB, KaK ITOKa3aHO /laJiee:

printf ("BeemuTe mnepsBhe OYyKBH MMeHM ¥ bammiamm: \n");
firstInit = getchar();
lastInit = getchar();
getchar () ;
Ecsau nosb3oBaresib BBeJeT MHUATIMAJBI GP, a 3aTeM HaKMeT KJIABUIILY

Enter, GykBa G Oy/er sanucana B nmepeMenHyio firstInit, a Gyksa P —
BlastInit.
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YyT1b ObicTpee: pyHKuma getch ()

(DyHKLH/IH JIJIA BBOJIa CUMBOJIOB getch () mo3BoJsiaer 130aBUTHCS OT JIUIII-
Heli 3aIIMCH 0 HaskKaTHUK KJiaBuIiiy Enter, octaromeiics B TaMsITH ITOCJIE UCIIOJIb-
3oBatus GyHKIMU getchar (). Oyuknus getch () sBasiercss 6esdydepnoil,
9TO, B CBOIO OY€epE/lb, O3HAYAET, YTO (byHKHI/IH getch () cpasy ke mpuHUMaET
HaskaTHe JI000M KaaBuiny 0e3 0KUIaHuA HaKaTUs 10JIb30BaTe/IeM KIaBHIIH
Enter. Hemoctatkom dynkimu getch () sABageTCS HEBO3MOKHOCTh KOPPEK-
I[1Y HEeIIPaBUJILHOTO BBOJA HaxatueM Kiasuiiy Backspace. Tax, ¢ TOMOIIbIO
(dbyHKIMN getchar () moJb3oBaresb MOT Obl HaxkaTh Ha KJiaBuiy Backspace,
ecJiv OH 110 omrbKe Haredatas OykBy B BMecto D. Kirasuina Backspace yia-
ssta 661 U3 6ydepa 6ykBy B — u yHKIMK getchar () gocranach 661 GyKBa
D, niepeiaHHast ocse Haskatus kiaapuinu Enter. Tak kak ¢yHKIus getch ()
e 6yeprsupyeT BBOJ, TO Y MOJIb30BATE/ISI HET BOBMOKHOCTH HasKaTh KJIaBH-
my Backspace. Ciie/ryromnumii Koji MpUHUMAET /[Ba CUMBOJIA O€3 HaKaTHsI KJia-
suri Enter 15t oATBEpIKIEHIST BBOJA KAXK/IOTO M3 CUMBOJIOB:

printf ("BBemure mnepnBhle OYKBH MMeHM M bammium: \n");
firstInit = getch{();
lastInit = getch{();

(DyHKLII/IH getch () HemMmHorO 6LICTpee cbyHKLU/H/I getchar (), Tak Kak
naHHag QYHKIWS He OXumaeT HakaTwsa kiaaBuimu Enter mepex Tem, kax
BOCIIPUHSITh HAKATYIO I0Jb30BATEIEM KJABHIILY ¥ IPOIOJIKUATH PabOTY.
Takum 06pasoM TIpornagaer HeoOXOAMMOCTh KCIOJb30BAHUU OTAEJbHOMN
byarmmu getch (), ymamgonielt nHGOPMAIIUIO O BBOJE YIIPABIIIONIEH
MOCJIEIOBATENLHOCTH \n, 4TO GBIJI0 HEOOXOAMMO TpU pabore ¢ (yHKIMENR
getchar ().

// BHUMAHMUE

B otnnume ot dyHKumm getchar (), GyHKUMS getch () He BbIBOAUT Ha
3KpaH BBOAVMbIE NOJSIb30BATENIEM AAHHbIE, MO3TOMY MNOCE KaXa0ro nUc-
Nosb30BaHNA GYHKLUMN getch () HEOOXOAMMO MCMNOJSb30BaTb 3epKasib-
HYIO YHKUMIO putch (), €Cnu Bbl XOTUTE, YTOObI NOSIb30BaTENb BUAEN
Ha 9KpaHe BBeAeHHble UM CUMBOJSIbI. 115 oTobpaxeHns BBEAEHHbIX UHN-
LManoB Bbl MO 6Gbl MOCTYNUTb Cleaylowym 06pasom:

printf ("BeemuTe nepsBhle OYKBH MMeHM ¥ Gamuiamm: \n");
firstInit = getch{();
putch (firstInit);
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lastInit = getch{();
putch (lastInit);

B crienyromieit riaBe Mbl [IOrOBOPUM €llle O HECKOJIbKUX BCTPOEHHBIX
(QYHKIUSAX, B TOM YKCJe O ABYX (PYHKITUSX, TO3BOJISAIONINX JIETKO BBOJIUTD
U BBIBOIUTH CTPOKH, TIPIYEM ITOT TIPOTIECC He CIOKHEE, YeM BBOJ U BBIBOIT
CHIMBOJIOB C TIOMOIIBIO (DYHKITHIT, KOTOPbI€ MbI OOCY/IMJIN B 9TOM TJIaBe.

AOGCONIOTHBI MUHUMYM

[Lesbio JaHHOI rIaBbl OBLIO PacCKa3aTh O HECKOJIbKHX JOMOJTHUTEIbHBIX
(byukiusx BBosa u BeiBoa. D yHKINY, IPEICTABJIEHHbIE B ATOM TJIaBE — 3TO
dyukimu BBoga-BeiBoza (1/0) cumBoioB. B otsimune oT pyHKIMIA scant ()
u printf () ¢yakmmm getchar (), getch (), putchar () u putch ()
MOTYT BBOJIUTb WJIM BBIBOAUTH TOJBKO IO OJHOMY CUMBOJY 3a pa3. /lamee
[IPUBE/ICHbI OCHOBHBIE KOHIIETIIMU TEeKCTa IJIaBbl:

e Jlnsa BBOZa U BBIBOJIA OT/IEJIbHBIX CUMBOJIOB BOCIIOTb3YUTECh (DYHKITHS-
MU getchar () uputchar ().

o Jlna ynanenus us namsatu nHGOpMAIMu 0 Hakatuu Kiaasuim Enter Boc-
moJIb3yiirech (yHKIMER getchar (), ynorpebaeHHON camoii o cebe. Bol
TaK’Ke MOKETE CO3/aTh IIUKJI, KOTOPBII ObI TPOIOJIKA TIOBTOPHO BBI3BIBATH
ynkimio getchar () /10 Tex 1op, oka Bo3BpariaeMoe QyHKIMEl 3Haue-
HI€ He PaBHsIOCH ObI \n, KaK MOKA3aHO B OHOM 13 IIPHMEPOB IJIaBbL.

*  Ucnosbayiite hyHKImio getch () /s nogydenus Hebypepusupyemvix
CHMBOJIOB 110 M€pe UX BBO/IA 110JIb30BaTE/IEM C KJIABUATYPDL.

* He HCHOJIBSyfITe (l)yHKHI/IIO BBO/Ia-BbIBO/Ja CMMBOJIOB C CUMBOJIbHBIM TH-
IIOM [IaHHBbIX, BMECTO 9TOI'O, BOCHO]IBByfITer EeJIOYMCJIEHHBIM TUTIOM 1nt.

* He 3a0yzabre BBIBOAUTD Ha T1€YaTh BBOJMMbBIE CHMBOJIBI C TIOMOIIBIO
dbyskIuu putch (), eciu XOTUTe, YTOOBI BBOAUMbIE JAHHBIE 0TOOpaKa-
JIUCh HA 9KPaHe CPasy 110 Mepe UX BBO/IA [10JIb30BATEJIEM.



Nlmasa 19
MNOJTYYAEM BOJIbLUEE OT CTPOK

B aroii rinaBe
* Ilpumenenue yHkiuii, MpoBEPSIIONIUX CUMBOJIBI
e IIpoBepka MpaBUIBHOCTU PETUCTPA
* Tloakmrouenue GyHKINIL, U3MEHSIONUX PETUCTP

* Vcnombp3oBanue CTPOKOBBIX (PYyHKITUHN

B 1aHHOI TJ1aBe MBI TOKaKeM BaM HECKOJIBKO CIIOCOOOB CHSITHSI TOPBI Pa-
GOTBI ¢ BAIIUX IJTeY 1 BO3JI0KeHNs ee Ha s13bIK C. B si3pike C niperycMoTpeHo
GOJIBIIIOE KOJIMIECTBO MOJIE3HBIX (DYHKIUIT B IOTIOJTHEHIE K YIKe U3yYeHHBIM
HaMmu paHee strlen (), getchar () mprintf (). B sa3bike C IIpeayCcMo-
TPEHO OY€Hb MHOTO BCTPOEHHBIX (DYHKITHIT: TOpas3o OOJIbINe, YeM MECTa JIJIsT
HHUX B OI[HOIL/,I rjiaBe. l[aHHaH TylaBa IOCBAIIEHA CaMbIM TTOITYJIAPHBIM 1 CaMbIM
M0JIE3HBIM CUMBOJIBHBIM U CTPOKOBBIM (DYHKITUAM. B cieyioieii riase BbI
6oJiee OPOOHO TIO3HAKOMUTECH € HECKOJIBKIMHU YUCTOBBIMU (DYHKITUSML.

dDyHKUUM, NPOBepAIOLLLNE CUMBOJIbI

B s13p1Ke C peasi3oBano HECKOJIBKO BCTPOEHHBIX yHKULULL, Nposepsiouie
cumeonvl. Temepb, KOTIa BBl yMeeTe MCIOJIb30BaTh (DYHKINHN getchar ()
u getch (), mpuHUMaloNie CUMBOJIBI, cbyHKuMI/I, MPOBEPAIOIIIE CUMBOJIDI,
IIOMOTYT BaM OIIPEIeJINThb, BBEJAEHHbIE CUMBOJIbI KaKOIO TUIIA IIPUHUMAET
Balia rporpamma. Bol MokeTe peain3oBarh NPOrPaMMHYIO JIOTHKY, OCHOBAH-
HYIO Ha ollepaTope BeTBjeHud i f U IpeAIoaralonyio pa3jainyHoe pa3sBurue
COOBITHIA, B 3aBUCHMOCTH OT PE3yJIbTaTOB MPOBEPKY BBEIEHHBIX MOJIb30Ba-
TeJieM JaHHBIX.

p COBET

Mpn MCcnonb3oBaHUM B CBOMX MNporpammax @yHKUMA, OnmncbiBaeMbIX
B CBOEW rnaBe, He 3abbIBaiTe NOAKN0YATb 3ar0/IOBOYHbIN paif ctype . h
B CaMOM Ha4ane ¢anna ncxogHoro koaa.
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Dyukius isalpha () Bosspamaer 3nadeHne UCTUHA (uto B s13bI-
ke C coorBeTcTBYeT 1), ec/ii 3HaueHue B CKOOKax — CUMBOJI ajiaBurta OT
a 110 z (WK CUMBOJI BepxHero peructpa ot A 10 Z), u JIOJKD (uto B sa3bike
C cootBercTByer 0), eciiu 3HaYEHKE B CKOOKAX MPeCTaBIIsieT co60i 000t
JIpyTOif cuMBOJI. PaceMOTpuM cenyIonuii ormepaTop 1 f:

if (isalpha (inChar))
{

printf ("Bu BBesn 6yxBy\n");

}

B aspike C Takke TpeAyCMOTPEHA COOTBETCTBYIOIIAS (YHKIIUAS
isdigit (), Bo3Bpamaioniasg 3Hadenne MCTUHA, eciu cuMBOM B KaBBIU-
Kax — yucso ot 0 g0 9. Cuemyrommii orepatop if BBIBOAUT cOOOIIEHME
YncJio, ecJid lepeMeHHast inChar cofepKUT YHCIIO:

if (isdigit (inChar))
{

printf ("Uucmo\n") ;

}

/ NMPUMEYAHUE

Bbl NoHsANM, novyemy atn GyHKLUMM Ha3bIBAOTCA QYHKLMSMW, MPOBEPSIIOLLN-
MU cuMBOnbl? Ob6e PyHKUMM isalpha () U isdigit () TECTUMPYIOT CUM-
BOJIbHOE COAEPXMMOE — 1 BO3BPALLAIOT Pe3ybTaT PeNsuMoOHHOro TecTa.

BepeH nu perucrtp?

ODyuknnn isupper () U islower () WHOOPMUPYIOT Bac O TOM, CO-
JIEPKUT JIX IIepeMeHHast CUMBOJI BEPXHETO UM HUKHETO PETUCTPa COOTBET-
CTBEHHO.

C momotpio Bbl MOXKeTe M30eKaTh HAIMCAHWS JJIMHHBIX BbIPAKEHUIT
C oriepaTtopom 1 £, HarpuMep TaKux:
if ((inLetter >= 'A') && (inLetter <= '7Z"))
{
printf ("BykBa BepxHero perucTpal\n");

}
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Bmecto aToro, pyHKINA isupper () 3aMeHseT coO0l omepaIuio JOTH-
YECKOT'O CpaBHEHUA:
if (isupper (inLetter))
{
printf ("BykBa BepxHero perucTpal\n");

}

p COBET

DyHKUNS islower () NMPOBEPSET NEePEeMEHHYIO Ha coaep>XXaHne CUMBO-
Jla HUXKHEro perncTpa TO4YHO Takxke, Kak GYyHKUUS isupper () NpoBeps-
€T Ha coflep>aHne CMMBOJIa BEPXHETO.

BoaMoskHO, (DYHKIMS isupper () MOKET BaM MOHAIO0OUTLCS JJIST TIPO-
BEPKH TOTO, YTO TOJIb30BaTEIb BBEJI 3arJIaBHYIO MEPBYI0 OYKBY UMEHU WU
dbamumnum.

Jlasiee TpuBe/ieHa MajieHbKast W ObICTpasi TporpamMma, IPUHIMAIOTIAst
UM TI0JTb30BATENs M TApOJib, & 3aT€M, WUCIOJb3ysl (DYHKIMH, ONMUCAHHbBIE
B 9TOI TJIaBe, TIPOBEPSIET, COAEPIKUT JIU MAPOJIb XOTS OBbI OJNH CUMBOJI BEPX-
HEro W HUKHETro PErucTpa, a Takke XoTsh Obl ofHy 1udpy. Ecan maposb,
BBEJICHHDIH 110JIb30BaTEJIEM, COIEPIKUT BCE TPU TUIIA CUMBOJIOB, IPOTPaMMa
[O3/IPaBJISAET MOJIL30BATEJSA C TEM, YTO OH WJIX OHA IPUYMAJIHU [1apOoJib 10CTa-
TOYHO BBICOKOH CJIOKHOCTH, CO3AMOIINN OOJIBIIOE KOJTUIECTBO BAPHAHTOB
U YCJOKHAIONUM 1poliecc B3jioMa. Eciiu BBeJICHHBIN 1apOJIb HE COJEPKUT
XOTst OBI 110 OJJHOMY CUMBOJIY BCEX TPEX KaTerOPHii, IporpamMMa Ipe/ijiaraet
I0JIB30BATEIIO IPUAYMATh OOJIEE CIOKHBIN MapOJIb.

// Tporpamma-npumMep N1 u3 ryaser 19
// PykxoBomcTBa rno C g HOBMUKOB, 3-& M3IaHMe
// ®amn Chapterl9exl.c

/* DTa nporpaMMa 3alpaliMBaeT MMS I[10JIb30BaTEJIS

¥ IapoJib. llporpaMMa OpoBepseT, COHEePXUT JiM BBeIeHHHM
IapoJib CMMBOJIBI BEPXHET'O, HIKHEIO PEerucTpa, a TaKxe
xoTsa OBl OOHY uUMopy. Eciam ma, TO nporpamMMma MHO3OpaBJisaeT
I0JIb30BAaTEJIA C YyIOadHEIM BHOOPOM Nnapojd. Ecam HeT —
nporpaMMa NpenjaraeT NpMAOyMaThb [1apojb, [IOoOpa3yMeBamolni
OoJiblle BApMAHTOB C LEJIbK I[IOBBIIEHUS YPOBHS
GesomnacHoCcTr. */
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//bann stdio.h wyxeH mus dyHkumy printf () m scanf ()
//bann string.h HyxeH misa OyHKUMM strlen ()

//ban ctype.h Hyxen miisg byukumiz isdigit, isupperu islower
#include <stdio.h>

#include <string.h>

#include <ctype.h>

main ()

{

int i;

int hasUpper, hasLower, hasDigit;

char user[25], password[25];

//VHULYanM3upoBaTh Bce Tpu nepemeHuee 0, T.e. JIOXbio
hasUpper = hasLower = hasDigit = 0;

printf ("Kax Bac 3oByT? ")

scanf (" %s", user);

printf ("lloxamny¥cTa, npuaymMamTe napojb: ");

scanf (" %s", password);

//0aHHBIA UMKJI OPOXOOMT II0 BCEM CHMMBOJIAM I[1apPO0Jig

//v npoBepdeT He gBJAEeTCHS JIM CUMMBOJI OYKBOU BEPXHETO,
//HUXHETO permcTpa mim umudpoin

for (i = 0; 1 < strlen(password); i++)

{

if (isdigit (password[i]))

{

hasDigit = 1;

continue;

}

if (isupper (password[i]))

{

hasUpper = 1;

continue;

}

if (islower (password[i]))

{
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hasLower = 1;
continue;

}

}

/*INanueni omeparop i1if OyxeT BHIIOIHEH TOJBEKO B TOM
cllydyae, €eCJiM BCe I[IepeMeHHBEe HMXe paBHE 1, a paBHH 1
OHM MOTYT OHTBH TOJIBKO B TOM CJlydyae, €CJM B IapoJe
HaMIEHB CMMBOJIEL BCeX Tpex KaTeropum*/

if ((hasDigit) && (hasUpper) && (hasLower))

{

printf ("\n\nXopomas pabora, %s,\n", user);

printf ("Bam naposb comepxuT OoJibuve, MaJieHbkue OYKBH") ;
printf ("u umudpe.") ;

} else

{

printf ("\n\nllpuoymarTe HOBHI MHAPOJb, %S, \n", user);
printf ("comepxammy 6GoJbuve, MajieHbKMue OyKBH") ;
printf ("u umbpe.") ;

}

return(0) ;

}

B Hamm guu 10601 4e0BeK, CO3/aI0NIHIA apOJIb, ITOJYYAET HEAYIO JeK-
IO 0 HEOOXOAMMOCTH BKJIIOUEHUsI B TIAPOJIb 1eJI0r0 Habopa OGYKB, dncel,
MHOT/IA a’ke CUMBOJIOB, ¥ BCE LIS TOTO, YTOObI YCJIOKHUTD paboOTy XaKepam
10 B3JIOMY TaKUX NapoJjeil. B mporpamme st IpoOBEPKU TOTO, YTO MApPOJIb
COZIEPAKUT CUMBOJIBI BCEX TPEX KATErOPUil, MOCPEACTBOM HUKIMYHOTO I10-
CUMBOJIBHOTO ITPOXOKAEHUS U TECTUPOBAHMUS BBEJEHHOTO NapOJis, NCIOJIb-
3ytoTcs (pyHKITUN, TPUBOINMBIE B 3TOH TJIaBe.

Ecisin mpoBepsieMblil CUMBOJI COOTBETCTBYET CHUMBOJLY OIHOH U3 KaTero-
puii, To 3HaYeHne mepeMeHHol-(rara ycranasanubaercd paBupiM 1 (MCTU-
HA Ha a3pike C), ocJe 4ero BBIITOJHEHUE ITUKJIA TPOIOJIKACTCS.

B nepBbIx ABYX ciyudasx, ecau 3HaueHue nepeMeHHon duara (hasDigit
1 hasUpper) ycTaHaBJIWBAETCS PaBHBIM 1, BBIpa)KeHHe continue 3aIry-
CKaeT HOBYIO MTEPAIINIO IIUKJIA: €CJIN CTAJI0 JOCTOBEPHO M3BECTHO, YTO pac-
CMaTpUBAEeMbIIl CUMBOJI — 1Hdpa, TO HEOOXOAMMOCTH B ITPOBEAEHHUN JBYX
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OCTABIIUXCST TIPOBEPOK HeT (Be/lb, B KOHIIE KOHIIOB, CHMBOJI HE MOJKET TIPU-
HaJIJIEXKATh CPa3y K HECKOJIBKIM KaTerOPHsIM, He TaK JIn? ), TOTOMY U3 c000-
paskeHnit 3(HEKTUBHOCTH MTPOITYCK TIOCTEYIONINX TECTOB — HE TaKast IJ10Xast
uzest. [ocmennuii 610K Kojia ¢ omepatopoM if He Hy/KIaeTcsl B BBIPaKEHUN
continue, Tak KaK JaHHBIN OTIEPATOP U TaK TTOCTAETHUH B TeJe IUKIA.

[Tocre mpoBepKM BCcex CMMBOJIOB CTPOKH TTApoJig oTiepaTop i f mpoBepsi-
€T, YIOBJIETBOPSIET JIK MAPOJIb BCEM TPeM ycJIoBUsIM. Ecu yioBiaeTBOpSIET,
TO TIPOrpaMMa BBIBOJUT Ha 9KPaH MO3/[PAaBUTENbHOE COOOINEHIE, eCIIN JKe
HeT — Ha 9KPaH BBIBOJMUTCS COOOIIEHNE HHOTO XapaKTepa.

p COBET

HekoTopble CUCTEMBI B HALLM OHW 3anpalumBaloT naposb, coaepxalimin
XOTS1 Obl OAVH HEOYKBEHHbI 1 OAMH HEYMCIIOBOI CMMBON (Hanpumep, S,
1, *, & nTak ganee). Bol MOXETE YCOBEPLLEHCTBOBATL MPUBEAEHHbINV pa-
Hee NporpamMmMHbIi Koa, 406aBMB NPOBEPKY HA COAEpP>KaHMe NOAOOHbIX
CMIMBOJIOB C MOMOLLBIO onepartopa else MOCnAe nocnenHen NpoBEpPKM
islower. Begp ecnu cuMBOM HE COOTBETCTBYET NEPBLIM TPEM KaTErO-
pusiM, TO OH aBTOMaTUYECKU NOANaaaeT nog 4eTBePTYIO.

DyHKUUUN, N3MEHSIoLNEe perucTp

B aswike C mpeaycMOTpeHO Be BaKHble M3MEHSAIONIE CUMBOJIBI (hyHK-
1K (MX TaKsKe TPUHSITO Ha3bIBATD (DYHKUUSAMU USMEHEHUS KOOOB CUMBOJIOB).
B orsimuune or (pyHKuHI‘/’I isupper () u islower (), KOTOpPbIE TOJBKO me-
cmupyom CUMBOJIbHOE 3HaUeHne 1 Bo3BpamaioT pedyasrat MCTUHA nnn
JIOJKD, dpysknnu toupper () u tolower () BO3BpAIIAIOT IEePeaHHBIN
UM apryMeHT ¢ u3MeHeHHbIM peructpoM. OyHKINSA toupper () BO3Bpalia-
eT apryMeHT, HaXOAAIIMICSA B CKOOKaX B BU/E CUMBOJIa BEPXHETO PErucTpa,
a cbyHKuI/IH tolower (), COOTBETCTBEHHO, — HUKHETO.

CureyIo1uii y4acToK MporpaMMHOTO KOJIa BBIBOIUT COOOIIEHIE Yes UK
NO, B 3aBUCHMOCTH OT BBEIEHHBIX I0JIb30BaTEJEM JaHHBIX. be3 GyHKIun
toupper () BaM TpebyeTCs AOMOJIHUTENbHBIN TECT Ui BHIIOJIHEHIS 9TOIO
IJIaHA:

if ((userInput == 'Y') || (userInput == 'y'))
{ printf("yes\n"); }
else

{ printf ("no\n"); }
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B crienytoneM Habope BbIpaskeHUiT UCTIONb3yeTcst (DYHKIMS toupper ()
T1JI1 TIOBBITIEHUST TIPSIMOJIMHEHOCTH JIOTMYECKOTO TecTa oreparopa i £, nmpo-
BEPSIIOIIETO HA BBOJ[ CUMBOJIOB HUKHETO PETUCTPA:

if (toupper ((userInput) == 'Y') //HYyXHO IPOBEPUTH
TOJILKO CUMBOJI //BepxHero perucTpa

{ printf ("yes\n"); }

else

{ printf ("no\n"); }

CtpokoBbie PpyHKUUN

3aroyioBouHbI (hailn string.h COMEPKUT HE TOJIBKO oucanue (pyHK-
it strcpy () U strlen (). B atom paszene pedb moiiger o GyHKIIUH,
TTO3BOJIAIONIEN BBITIOJHUTD CJAUSHUE ABYX CUMBOJBHBIX MAacCHUBOB, COJEP-
JKAIUX CTPOKM TekcTa. HazBanue pyukumn strcat () MOXKHO paciuudpo-
BaTb KaK KoHKameHnauust cmpox (0T aHTJIL. «string concatenations ). MyHKIms
strcat () IpUHUMAET OHY CTPOKY U MPUOABJISIET, TO €CTh MOACTABJISIET OTY
CTPOKY B KOHeIl Ipyroii crpoku. Cieyomuii hparMeHT Kojia IeMOHCTPUPY-
et pabory GyHKIMU strcat ():

char first[25] = "Cumopor";
char last([25] = " Anaronun";
strcat (first, last); //HozmcraesmuTe last B koHel first

printf ("Meuna zoByT S$s\n", first");
Tax BBITJISIZAUT cOOOIIEHNE, BhIBEEHHOE TPOrPAMMOIi Ha 9KPaH:
Mens 30BYyT CuIOPOB AHATOJIUM

OyHkimn strcat () tpedyercs aBa cTPOKOBBIX aprymenta. Dynkims
strcat () moAcTaBisieT BTOPYIO CTPOKY B KOHEIL MepBoit. B mpumepe mpo-
Oes Mexy MMeHeM 1 (haMuiIneil MosIBISIETCST TOJIBKO MOTOMY, YTO MAacCHB
last UHUIMATIU3UPOBAH BO BTOPOII CTPOKE C MEPBBIM CHMBOJIOM TPOGETOM
nepes mepBoii OyKBOM (haMuim.

// BHUMAHMUWE

Bbl camun HeceTe OTBETCTBEHHOCTb 3@ TO, YTOObLI NEpPBbLIA MacCuB ObiN
[OCTaTo4yHO 60oNblWKnM, 4TOObI YMECTUTb 0be CTpoku. Ecnu Bbl nonbi-
TaeTecb NPOM3BECTU KOHKATEHALMIO BTOPOW CTPOKM C KOHLLOM MepBOM
CTPOKW, 1 BTOpas CTpoka onpenesneHa ¢ He0CTaTOYHbIM KOJIMYECTBOM
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CUMBOJIOB OJ19 XpaHeHuns obenx CTPOK, Bbl MOXeTe MNMoJly4nTb CTPaHHbIE
N HEOXXNOaHHbIEe pe3ynbTaThl.

Tak kak BTOpOIT apryMeHT (PYHKIMKU strcat () He U3MEHsIeTCs, TO Tpu
JKeJIaHUK Bbl MOKeTe B KauecTBe 9TOr0 apryMeHTa 3a4aTh OOBIUHYIO CTPOKY
cuMBoJIoB. DyHKIMK puts () ¥ gets () HPEJOCTABISIOT MPOCTON CIIOCOD
BBOJIa U TIEYATH CTPOK TeKcTa. VX onmcaHne HaX0UTCs B 3ar0JI0BOYHOM haiiie
stdio.h, mOITOMY IIPM UCTIOAB30BAHNY (DYHKITHI puts () W gets () BaM He
noTpebyeTcst BKII0YATh B CBOIO TPOTPAMMY JIOMOJHUTEIBHBIN 3ar0JI0BOYHBIN
@aﬁﬂJDyHKuMﬁputs()BHBOHHchmeTa«ﬁaHaaKmeagets()——HpH-
HUMAaET CTPOKY TEKCTa ¢ KJIaBuaTypbl. B cienyionieil mporpamme J1IeMOHCTPU-
pyeTcs ucnonab3oBanue GpyHKIni puts () nugets (). [Ipu mpocmoTpe ncxosn-
HOT'O KOJa IaHHOM IIPorpaMMbl 06paTuTe BHUMAHIE, YTO /IS BBOJA U BBIBOJA
CTPOKhﬁﬂHeHCHOﬂbmnwﬂM}Hl@yHKuHH)printf(),HHscanf().

// Tporpamma-npumep N2 m3 rjaasBe 19
// PyxoBomcTBa o C OJis HOBMYUKOB, 3-e& M3OaHUE
// ®@ann Chapterl9ex2.c

/* DTa nporpaMMa 3allpaliMBaeT BBOJI Ha3BaHME Iopomna
IPOXMBaAHUA M OBYXOYKBEHHOE COKpalleHME COOTBETCTBYyIEE
wraty. [locje 3TOro0 B HOpOoT'paMMe MCIOJIb3yeTCHd QyHKUIUS
IOJIS COB3IaHMSa HOBOM CTPOKM C HalBaHMEM I'OpoIa M WTaTa,
a 3aTeM BBIBOIOMT 3Ty CTPOKY Ha B3KpaH.*/

//datn stdio.h HyxeH mna QyHKUMNA puts () m gets ()
//bann string.h HyxeH nia obyHkumm strcat ()

#include <string.h>

#include <stdio.h>

main ()

{

char city[15];

//2 cuMmBoJia nijg abOpeBUATYPH WTaTa M 1 IJIS HYJIb—CHMMBOJIA
char st[3];

char fullLocation[18] = "";

puts ("B xakxoM ropome BH XueetTe? ");

gets (city);

puts ("B xakoM mTaTe BH XUBeTe? (2-x OykB. abbpeBuatypa)") ;

gets(st);
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/* KoHkaTeHauus CTPOK */

strcat (fulllLocation, city);

strcat (fulllLocation, ", "); //BcTaeka 3ansaTon u npodeja
//Mexay TopomoM

strcat (fulllocation, st); //u aGOpeBuaTypoil mraTa

puts ("\nBe xuBeTe B ") ;

puts (fullLocation);

return (0) ;

}

p COBET

DYHKUNMIO strcat () HYXHO UCMONb30BaTh TPWXKAbLI: OOUH pas asa no-
OaBfieHMsa ropoaa, oavH pas — asa AobasneHns 3anaTom 1 eLle oamH
pas — ana nobasneHns abopeBmaTypbl LUTaTa NOc/ie Ha3BaHUsa ropoaa.

[anee nmpusesen pesyJ/ibraT TECTOBOIO 3allyCcKa IIPOrPaMMBL.

B xakoM roponme BH XuBeTe?

Gas City

B xakoM lTaTe BH XxuBeTe? (2-x OykB. ab®bOpeBuaTypa)
IN

Bel xmBeTe B

Gas City, IN

Oyuknus puts () aBTOMATUYECKH BCTABJISIET PA3PhIB CTPOKU B KOHIE
BCEX paclieyaTblBaeMbIX CTPOK. ECJ/IM Bbl He XOTUTE BCTABUTD JOMOJHUTEb-
HYIO IYCTYIO CTPOKY, YIPABJIAIONIYIO TOCTIEI0OBATETBHOCTD \ N NCTIOJIb30BATh
He HY’KHO.

p COBET

DYHKUMSA gets () aBTOMATUYECKN KOHBEPTMPYET HaxxaTue knaswu Enter
B HY/1b-CYMBOJI /Il rapaHTMM TOr0, YTO MOJTyYEHHbIE C KaBMaTypbl AaH-
Hble OyayT NpeacTaBnsTb COO0M 3aBEPLUEHHYIO HYJlb-CUMBOJIOM CTPOKY,
a He MacCKBOM OTAE/bHbIX CUMBOJIOB.

OnHa M3 OCHOBHBIX MPUYUH TIPEANOUYTEHUST UCTOJb30BaHUS (DYHKIIUU
gets () BMecTO scanf () 3aKJ/JII04aeTCsa B TOM, YTO BbI MOJKETE 3aIIpalliiBaTh
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HOJIb30BaTe/Isl BBOAUTH CTPOKU, KOTOPbIE YKe coaepsKatr IpoOesibl, Harpu-
Mep TosiHoe MM ((pamuins, Mg 1 0T4ecTBO). BBoa HasBaHms Topona Kak
B nipumepe, Gas City, ¢ omoripio GyHKInun scanf () BbI3BaJ ObI IPobJIe-
MBI ¢ 06pabOTKOI MaHHBIX. B 9TOM IleHHOCTh QYHKIMHN gets (). IToaTomy,
ecsi Obl MbI BEPHYJIMCH K TIPUMEPY ¢ BBOJOM Ha3BaHMUs JTIOOMMOTO (huIbMa
U3 ry1aBbl 15 1 3aMenunsu Obl (byHKLU/Ho scanf () Hagets (), Bbl MOIJIA OBl
MO3BOJINTH TI0JIb30BATEII0 BBOANUTH Ha3BaHUs (DUIBMOB, cocTosIue Goee
yeM U3 OJ[HOTO CJIOBA.

AGCONIOTHBLIA MUHNMMYM

[Lesbio aHHO TJIaBbI OBLIO MTPOJEMOHCTPUPOBATH HECKOJIBKO BCTPOEH-
HBIX CHMBOJIBHBIX U CTPOKOBBIX (DYHKIINI, KOTOPbIE TIOMOTYT BaM IIPOBEPSTDH
U U3MEHSTH CTPOKK TeKcTa. CTPOKOBBIE (DYHKIIUH, TPOJIEMOHCTPUPOBAHHBIE
B 9TOH IJIaBe, OZAMHAKOBO XOPOIIO PaboTAlOT KaK CO CTPOKAMU JINTEPAJIOB,
Tak 1 ¢ MaccuBaMi. CUMBOJIbHBIE (DYHKITMH TECTUPYIOT CUMBOJIBI HA TIPU-
HAJJIE’KHOCTD K OyKBaM MJIH I paM, a TakKe IpeodpasyoT CUMBOJIBI BEPX-
HEro ¥ HUKHEro perucTpa B IIPOTHUBOIOJOKHbBIE. Jlasee TpUBeEIeHbl OCHOB-
Hble KOHIEIIUY TeKCTA JAaHHOU IJIaBbl.

* Bcrpoennsre dynkimu sg3pika C 1m0 MpoBepKe CUMBOJIOB M U3MEHEHUS
perucTpoB 06JierdaioT paboTy TMPOTpaMMe MO OMPEAETEHUI0 PETUCTPa
CUMBOJIbHBIX JJAHHBIX.

*  Ucmompsyiite pyHKIMio gets () mad BBoAa M (YHKIIUIO puts () 7
BBIBOJIA CTPOK.

*  Ucnomp3ylite GpyHKINIO gets () 74 BBOAA CTPOK, COAEPIKANIUX TIPO-
6enbl. ITomuuTe, uto hyHKIMs scanf () He IPUHUMAET IPOOEIbL.

e Jlns oObeauHEHUs1 JBYX CTPOK B OJHY HCIOJb3YyiiTe (DYHKIINIO
strcat ().

* He oGbeaunstiite aBe CTPOKH € MOMOIIIBIO (DYHKIIMU strcat (), ecu He
YBEPEHBI, 4TO MEPBBIN CUMBOJIBHBII MACCUB MOKET XPAaHUTh 00€ CTPOKU
II0CJIE€ UX CJUSTHUS.

* He ucnosp3yiite yrpasJsionryio Mocae0BaTeTbHOCTb \n ¢ (hyHKIMEH
puts (), KpoMe CIydaes, KOTjia BaM HeOOXOIMMO CO3/1aTh IOMOJTHUTEb-
HYIO TIyCcTyt0 cTpoKy. DYHKIMS puts () aBTOMaTHYeCKH J0OABJISET pas-
PbIB CTPOKH B KOHEIL paciiedaTbIBa€MbIX CTPOK.
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BbICLUAY MATEMATUKA
(AN KOMIMbIOTEPA, HE A4J141 BAC!)

B aroii rnaBe
e IIpakTuKyM TTO MaTeMaTUKe
*  Boubie mpeobpasoBaHuit
* [lorpysxaemcsi B TPUTOHOMETPUIO U JIPYTUE CJIOKHbIE TEMbBI

* CranoBuMcs Hellpe/cKa3yeMbIMU

ﬂaHHaH TJ1aBa paClInpAET Balllk IIO3HAHUA B obnacTu BCTPOEHHBIX (I)YHK-
L[I/II‘/)I. B aTo0i1 ritaBe Mb1 IIOTOBOPUM O MATEMATUYECKUX (bYHKL[I/IHX.

B saspike C peannzoBaHbl MeXaHM3MBI, TIOMOTAONE TTPOBOJUTH Ma-
TeMaTHYeCKHe PacyeThbl, KOTOPbIE He MOTYT ObITh IIPOU3BEAEHBI TOJBKO 3a
cYeT MaTeMaTHUYecKUX omepaTopoB. Berpoennbie pyHkium si3bika C mpe-
NOCTABJISAIOT TIPOIEAYPBI, KOTOPBIE BaM He MPUIETCS CO3/[aBaTh CaMOCTOS-
TeJBHO.

BoapmmHcTBO BCTpOEHHBIX MaTeMaTHdecKnX yHKINM g3bika C ABs-
I0TCS Y3KOCIEIIMAJbHBIMU: 9TO HE 3HAYUT, YTO UX CJI0KHO UCII0JIb30BaTDh, HO
1leJIb IPUMeHeHUsT 9TUX (PYHKIIMH MOKET 3aKJII0YaThCsI B HEMPOCTHIX pac-
yeTaX. Bo3aMOKHO, BBI He HalifieTe TTOJIe3HBIMU MHOTUE U3 (DYHKITUH, OIN-
ChIBaeMble B 3TOH TJaBe, 3a UCKJIIOYEHUEM, TeX CJIydaeB, KOTJa BaM HY>KHO
BOCITIOJTb30BAThCSI TPUTOHOMETPUYECKUMU (DYHKIMAMHA WIH (QYHKITUIMU
BBICIITET MAaTEMaTUKH.

p COBET

HekoTopble nogu MMEKT MHOIOIETHUI OMbIT NPOrpPaMMMPOBaHNSA Ha
a3blke C, NPy 9TOM OHM HE UCMbITLIBAIOT NOTPEOHOCTM B BOMbLUMHCTBE
aTux dyHKUMA. Bam Bce xe crnegyeT npoynTaTb 3Ty [MaBy, YTOObI Nony-
YNTb 06LLYO MHDOPMALMIO O TOM, HTO MOXHO AOCTMYb C MOMOLLLIO 3bl-
ka C, 1 3HaTb, Kakne NHCTPYMEHTbI ECTb Y BaC NMof, PyKOW, eCnv ogHaxapl
npMOeTcs BOCMNOb30BATbLCS 3TUMU MOLLHLIMU QYHKLMSIMU.
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MpakTnkym no matemaTuke

Jl7ist pabOTHI BCEX ONMUCHIBAEMbBIX B ATOI IiaBe (DYHKIIHIT HYKEH 3ar0Jio-
BOYHBII (haiin math.h. He 3abbiBaiiTe moakmoyars (aiii math.h BmecTe
¢ daiisiom stdio.h, ecam BaM HYKHO BOCIOJIb30BAThCSI KaKOU-IMO0 MaTe-
MaTu4yeckoil (ynkiueil. IlepBble HeCKOJbKO MaTeMaTUYeCKHX (QYHKIIHIA,
CKopee, He CTOJbKO MaTeMaTHIecKue, CKOTbKO apudMeTndecKue, iau 9ucio-
Bble. DTi (QYHKIIUHU HY/KHBI JIJIsI TPe0OPa30BaHUsI OHOTO YHCJIa U3 IPYTOTO.

(DyHKLU/H/I floor () mceil () MOXHO Ha3BaTbh, COOTBETCTBEHHO, (byHK-
UeH «1oyia» M «I0TOJIKa»*., ITH (PYHKIMKM «CHUKAIOT» WJIN «BO3HOCST»
HelleJible Yrcyia K OuskaiiieMy 1esioMy 3HadeHuo. Hampumep, ecin Bam
HY’KHO MO/ICYUTATH, CKOJBKO J0JITAPOBBIX OAHKHOT CaHO B caade (a caava
COCTOUT He TOJIbKO U3 JI0JUIAPOB, HO M U3 IIEHTOB), TO K CyMMe MOTJIa Obl
6biTh TprMenena ¢pyHknus £1loor () . Cleayomuil mpruMep 1eMOHCTPUPYET
JlaHHBIE TIPUMED:

change = amtPaid - cost; //Bce 3HaueHus OpPOOHHE
dollars = floor (change);

printf ("Cmaua BxkyouaeT $f moJuiapoBeix OaHKHOT.\n",
dollars);

// BHUMAHME

HecMoTps Ha To, 4TO PYHKUMK ceil () U floor () NpeodbpasyoT nepe-
JaBaeMble apryMeHThl B Liefible Yncna, obe dyHKUMM BO3BpaLLaloT 3Ha-
YyeHUs C nnasaroLlen To4Kon. MMIMeHHO NO3TOMY Mbl BbIBENM 3HA4YEHME
nepemMeHHom dollars C MOMOLLbIO KOAa npeobpas3oBaHns % £.

q)yHKHI/IH ceil (), 6y1:[yq1/1 MIPOTUBOIIOJOKHOCTBIO (byHKlII/II/I floor (),
npeobpasyer yrc/io K OumKaiinemy 1eaomy 1o Bospacranuio. Obe GyHKiInm
ceil () m floor () Takke pabOTAIOT ¥ C OTPUIATEIbHBIMU YUCTAMU, KaK
IMOKa3aHO HUKeE:

lowVall = floor(18.5); //Coxpauser 18.0
lowVal?2 floor(-18.5); // Coxpansger -19.0
hivall ceil(18.5); // Coxpanser 19.0
hival2 = ceil(-18.5); // Coxpaunsger -18.0

* Or anrumiickux ciioB floor u ceiling — «110J1» 1 <110TON0K>. — [pumey. nep.
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ﬁQ NMPUMEYAHMUE

P83yﬂbTaTbI C OoTpMuaTesibHbIMN HNCJTAMU CTAHOBATCA MOHATHEE, eCln
noaymMaThb O HarnpaBJIeHN yBENTNYEeHNS OTpulaTesibHbIX YNCel. Bnuxawn-
Lee Lenoe yncno, kKotopoe meHblue —18.5 — a1o —19. banxanwee ue-
noe yncno, kotopoe 6osbiie —18.5 — ato —18.

Kax Bunure, atn GyHKIIUM He TaK YK U IJIOXH, KpOME TOTO, B MOMEHT,
KOT/Ia BbI B HUX Oy/IeTe Hy KIaThCs, OHU OKasKyTCS OYEHD IT0JI€3HBIMMU.

Ewe HeCcKoIbKO NpeoOpa3oBaHni

Cuenyronye e 4MCI0Bbie (GYHKIMU TakkKe MPeoOpasyioT YnCIOBbIE
3HAUECHUA. q)yHKHI/IH fabs () BO3Bpallaer abconommoe 3nauenue 4ducia
¢ TIaBAIOTIell TOUKOiL. BriepBbie yciibiiiaB 06 aGCOMOTHOM 3HAYCHUH YUCIA,
BaM MOJKET [T0Ka3aThCsl, YTO OHO HUKOT/A BaM He MOHamo0uTCst. AGCOMIOT-
HOE 3HaYeHue YUCJIa, MOJ0KUTEeIbHOe UK OTPUIIATe/IbHOE, BCEer/a eCTh 110-
JoxuTesnbHoe uyncyao. O6a BbizoBa (GYHKIMKU printf () BBIBOAAT Ha SKPaH
YUCJ0 25:

printf ("AGcomoTHOe 3HaueHume 25.0: $.0f.\n",
fabs (25.0));

printf ("AGcomoTHOe 3HaueHme -25.0: $.0f.\n", fabs (-
25.0));

% NMPUMEYAHMUE

Pe3ynbraT — 4MCo C NnaBaloLLEen TOYKON BeIBOAUTCS 6e3 ApoBHOI Ya-
cTn 6narofaps MCNoJib30BaHMIO KOAA Npeobpa3oBaHus % £ co cneunodun-
KaTopom . 0.

AbcommoTHbIE 3HAYEHIST MOTYT OBITH TIOJIE3HBI PU MOACYETE PAZHUIIBI
B BO3pacTe, Bece 1 paccTosAHMAX. Hampumep, pasHulia B Bo3pacte — Bcerzia
MOJIO’KUTEJNBHOE YHMCJI0, He3aBUCUMO OT TOTO, B KaKOM ITOPSJIKE BbI COBEP-
1IaeTe BblYUTaHUe.

/lBe momomHMTENBHBIE MaTeMaTHdecKue (DYHKIIMN TaKyKe MOTYT OKa-
3aThCS TIOJIE3HBIMU, JIa’Ke €CJIU Bbl HE 3aHUMAETECh CEPbE3HBIM HAYYHBIM
WU MaTeMaTuyecKuM mporpammupoBareM. DyHKIUS pow () BO3BOIUT
YHUCJIO B CTETEHD, a GYHKINA sqrt () Bo3BpamaeT KBaJPaTHLIN KOPeHb 13
quca.
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p COBET

BbluMcnnTb KBaApaTHbIN KOPEHb N3 OTPULATENIBHOIO YMCia HEBO3MOX-
HO. @yHKUMA fabs () NO3BONSET BaM OblTb YBEPEHHLIM B TOM, 4TO Bbl HE
OyneTe MbiITaTbCa BbIYUCNTD KBAAPATHbIN KOPEHb U3 OTPULATENBHOMO
yncna, NnpeobpasoBaB ero cHavyana B NOJIOKUTENBHOE, a YXe 3aTEM Bbl-
4YMCNMB KBAAPATHbIN KOPEHb.

BosmoskHo, careyiomuii pucyHOK OCBEKNT B Balllel TaMATH YPOKH ajire-
6pbl B crapireil mkose. Ha puc. 20.1 nokasaHbl U3BECTHBIE MATEMATHYECKIE
CUMBOJIbI, UCITOJIb3YIOIINECS /I 3alUCH (byHKuHﬁ pow () U sgrt ().

Ecmm TIPpOrpaMMuCT Ha C JIeJIa€T TaK:  TO MaTeéMaTUK CAE/IaeT TaK:

6X6X6X6X6X6

pow(4, 6); x = 4

X

x = sqgrt(value); x = Jvalue

Puc. 20.1. Matematunyeckme CMMBOJIbI ANt GYHKUUIA pow () U sqrt ()

Crenytomuii mporpaMMHBIN KOl BBIBOAUT Ha ITeyaTh 3HaueHue uncia 10,
BO3BEJIEHHOTO B TPETHIO CTEITeHb, a TAaK)Ke KBAaJPaTHBIN KOpeHb 13 64:

printf ("10 B TpeTrbent crenenn: $.0f. \n", pow(10.0, 3.0));

printf ("KBampaTHelt kopeHb m3 64: %.0f. \n", sqgrt(64));
[lanee mpuBeneH akpaHHbIil BRIBOA PYHKINN printf ():

10 B Tperben creneHm: 1000.

KBampaTHBM KOpeHb M3 64: 8.

Morpyxaemcs B TOUroHOMETPUIO U gpyrue
CJI0XHbI€ TEMbI

TosbKo HEOOMBIIOMY KOJUYECTBY HAIIMX YHUTaTeJeidl MOTYT IMOHaL0-
OUTBCSI TPUTOHOMETpUYECKHUE U Jorapudmudeckue GyHkiwmu. Ecim Bl TOY-
HO 3HAeTe MJIN HA/IEeTEeCh, UTO BBl HE OKAXKETECh B KPYTY 3TUX UUTATEJEH,
MOJKETE CMEeJIO TIPOITYCTUTD ATOT pasfiest. TeM 13 Bac, KOMY OHU HY;KHBI yiKe
ceifuac, He HY’KHO MOJPOOHOE OOBSICHEHHE, €T0 1 He OY/IeT.

B Tabs. 20.1 npuBeseHbl OCHOBHBIE TPUTOHOMETpUYECKHE (DYHKIIMU.
Kax ot u3 aTux hyHKIuii Tpedyercs: apryMeHT-pajinaHHbIi TTOKa3aTelb.
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Ta6n. 20.1. «TpuroHomeTpuyeckme yHKLMM a3bika C

DyHxnus Omucanue

cos (x) Bosspaiiaer KocuHyc yria x
sin (x) Bosspammaer cunyc yria x

tan (x) Bossparaer tanrenc yria x
acos (x) Bossparaer apkkocunyc yria x
asin (x) Bossparaer apkcunyc yria x
atan (x) Bossparaer apkranrenc yria x

[ToBTOPUMCSI, 4UTO BEPOSTHOCTD TOTO, YTO BaM OHAZOOMTCS OJIHA U3 ITHX
(ynxmuii, Masa, pa3se 4TO BBI HE 3aiiMeTeCh MTOBTOPEHUEM TPUTOHOMETPUN
(nm ecoii y Bac ecth peGEHOK MU POJCTBEHHUK, U3YUatONIUi TPUTOHOME-
TPUIO B IIKOJIE, U BBI XOTEJIN ObI IPOBEPUTD €r0 JOMaITHIOW paboTy). OxHa-
KO 3HaHUE BOBMOKHOCTEN SI3bIKA HUKOT/IA He OY/IeT JIUTITHIM.

p COBET

Ecnu Bbl XOTUTE 3agaTb apryMeHT B rpagycax, a He paguaHax, To Bbl MO-
XEeTe BbINOMHUTb KOHBEPTALMIO N3 FPafyCoB B paavaHbl, BOCMOJb30BaB-
wu1ch cnepyowein Gopmynon:

radians = degrees * (3.14159 / 180.0);

B ta6:. 20.2 nmpuBenennst ocCHOBHbIE JToTapudMudeckue hyHKITNN:

Ta6n. 20.2. Jlorapudmuyeckume pyHkLmm a3bika C

DyHKiysa Onucanue

exp (x) Bossparnaer 3nauenue 9KCIOHEHTDI, OCHOBAHMS HATYPAIbHOTO JIOTa-
pudMa, BO3BEZICHHOTO B CTENeHb, 33JIaHHYT0 BEIPAKEHUEM X (€7 X) .

log (x) BosBpariaet HaTypasbHbIil Toraprdm aprymenTa x. B MaTematnke 3a-
MICBIBAETCS KaK [1(X). X TOJKEH ObITh MOJOKUTETBHBIM

1logl0 (x) Bosspariaer siorapudm 110 ocHoBauuio 10 aprymenTa x. B maremaruke
3AIMCHIBAETCS KAK [g(X). X IOJKEH OBITH OJOKUTETbHBIM

B craenyromieit nmporpamMmmMe ucnommb3yoTcs GYHKIINY, ONMUCAHHBIE PaHee
B 3TOil I71aBe:

// Tlporpamma-npumep N1 m3 rmasw 20
// PyxosomcrTea no C Ojd HOBMUKOB, 3-& M3ITaHMe

// ®amn Chapter20exl.c
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/* 3Ta mnporpaMMa OEMOHCTPMPYyET MaTeMaTudeckyre OyHKLIUM
n3 Bubnuorekm odamnsa math.h, TakuMm oBpaszsoM BE MOXETE
crmejlaThb IOMAllHI0 paboTy 6e3 eIMHOM oumbku OJjaronaps
OLICTPEIM ¥ JIETKMM OpoTrpamMmam */

#include <stdio.h>

#include <string.h>

#include <math.h>

main ()

{

printf ("llopa cmesaTe momamHoL pabory!\n");
printf ("\nPazmen 1: KBamparTuee kopum\n") ;

printf ("KeampaTuewt xkopesHb u3 49: $.1f\n", sqrt(49.0));
printf ("KBampaTuei kopeHb m3 149: $.1f\n",

sqgrt (149.0)) ;

printf

'KBampaTHBEI KOpeHb u3 .49: %.1f\n", sqrt(.49));
printf ("\nPaszsmesn 2: CremneHm\n");

printf ("4 B 3-eyt crenenm: %.1f\n", pow (4.0, 3.0));
printf ("7 B 5-om cremenm: %.1f\n", pow (7.0, 5.0));
.1f\n", pow(34.0, .5));

printf ("\nPasmen 3: TpuroHoMmerpusa\n") ;

o°

(

(

(

(

printf ("34 B crenenm 1/2:

(

printf ("Kocmuyc yrma 60 rpamycos: %.3f\n",

cos ((60*(3.14159/180))));

printf ("Cuuyc yrma 90 rpamycos: %.3f\n",

sin ((90*(3.14159/180))));

printf ("Taurenc yrsa 75 rpamycos: %.3f\n",
tan ((75*%(3.14159/180))));

printf ("Apkkocuuyc yrsa 45 rpanycos: %.3f\n",
acos ((45*(3.14159/180))));

printf ("ApkcuHyc yriaa 30 rpanmycos: $.3f\n",
asin((30*(3.14159/180))));

printf ("ApkrTaHreHc yrsa 15 rpanmycom: is %.3f\n",
atan ((15*(3.14159/180))));

printf ("\nPaszmesn 4: JlorapubMmrueckre oyHKUMM\N") ;

printf ("e B crenenm 2: %.3f\n", exp(2));
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printf ("Harypanbues jorapuéMm 5: %.3f\n", log(5));
printf ("Oecaruuuem jorapudMm 5: %.3f\n", logl0(5));
return 0;

}

[lanee npuBesieH pe3yJIbTaT BBITOJTHEHUS TTPOrpaMMbl. KoMmboTep 110-
cumnTal BCe ropaso ObicTpee, 4YeM Bbl Ha Oymare U ¢ KapaHallioM B PyKax,
He TaK Jin?

[lopa cpeyaTh OoMamHLL padoTy!
Pazzmen 1: KBaIpaTHBE KOPHU
KepampaTHet kopeHb M3 49: 7.0
KeampaTHeM KOpPeHb M3 149: 12.2
KepampaTHeM KOpeHb M3 .49: 0.39
Paszmesn 2: CrTeneHu

4 B 3-m creneHm: 64.0

7 B 5-1 creneHu: 16807.0

34 B crenenu 1/2: 5.8

Paznes 3: TPpUT'OHOMETPUSI

Kocuuyc yrsa 60 rpanmycor: 0.500
Cunyc yrma 90 rpaznycos: 1.000
TaHreHc yrJyia 75 rpanmycoB: 3.732
ApxkocuHyC yrJyia 45 rpanycos: 0.667
Apxcunuyc yrya 30 rpanmycos: 0.551
ApkTaHTeHC yIJla 15 rpamycos: 0.256
Pazpmen 4: JlorapubMmueckue QyHKLUU
e B creneHm 2: 7.389

HarypanbHeM JjioTapubMm 5: 1.609

ODecaruunemt JjorapudMm 5: 0.699

CtraHoBuMcSH HenpeagckKkasyemMbiMun

[lyiss Urp M pasMYHBIX TPOTPAMM-CUMYJIATOPOB BaM OYE€Hb 4acTo IIO0-
Haao6HTCHIEHepMpOBaH)cnyqaﬁﬂbuzqmcna.(DyHKuMﬂ:53MKa C rand()
npefHa3HaveHa Kak pas s 9Toro. JlanHas GyHKIUS Bo3BpallaeT caydai-
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HOe YMcJIo B auamnaszone oT 0 g0 32767. [lng ucnonb3oBanuss QyHKIUN
rand () Tpebyercst TOAKIIOYNTD 3ar0J0BOYHBIN (ailn stdlib.h (cman-
oapmuast bubauomexa). Jlyist yMeHbIIEHUST IUATIA30HA CIYYAMHBIX YUCET BB
MOJKeTe BOCII0JIb30BAThCSI OIIEPATOPOM JieJIeHns 110 MoayJio %. Crenyloniee
BBIPAJKEHNE 3aITMChIBAET B MTepeMeHHyIo dice caydaiHoe YN0 B ANAIa30-
"e ot 1 710 6:

dice = (rand() % 5) + 1; /*Or 1 mo 6 */

/ MPUMEYAHUE

Tak Kak urpanbHasi KOCTb MOXET UMETb 3Ha4yeHre oT 1 oo 6, onepatop
OEeneHns No MoAyJsto BO3BPALLLAET LENIOYMNCIIEHHbIN OCTATOK OT AENEHUS
(ot 0 oo 5), nocne 4yero K Hemy npubasnsaeTca 1 AN 3agaHUa 3Ha4YeHUs
MrpanbHoOM KOCTW.

EcJiv BbI XOTUTE TIONYYUTD Oeticmeumenvio CrydailHoe 4nucio, BaM HY K-
HO CJIeJIaTh KOe-4TO CyMacIIe/Iee.

IIpucBouTh reneparopy ciaydallHbIX YUCeJ cems O3HadaeT AaTh reHepa-
TOPY HaYaabHYI0 6a3y, MCXO/s U3 KOTOPOl (hyHKIwMst rand () OyzeT oTcym-
TBIBATH CJIydaiiHble yncaa. g 3ajanus ceMenn BOCIONIb3yHTech QyHKIIN-
eit srand (). Ecaiut BbI He XoTHTE, 4TOOBI TIPOrPaMMa TIPH KasK/IOM 3aITyCKe
reHepUpoBajia OJIMH ¥ TOT K¢ HAOOP CJHYYAaHBIX UKCEJ, YUCI0 B CKOOKaX
(byHKLU/H/I srand () 10JKHO OBITH BCeria pas3HbIM.

Tprok mepemaun ¢byHKIUKU srand () Pa3HBIX 3HAYEHUU MPU KAXKIOM
3aIycKe MPOTPaMMbI 3aKJII0YAaeTCs B Tiepe/laye B KaueCcTBe apryMeHTa TOY-
HOTO BPEMEHU JIHSI, IIPUYEM TOUHOCTH JJOXOJUT /IO COTBIX CeKYH/Ibl. TaKuM
06pa3oM, CHadasa ¢ MOMOIIBI0 OObsIBICHNST time t 0OBSIBUTE MEpeMeH-
HYIO JIJII XpaHEHUs] 3HAUEHUSI BpEMEHU, 3aTeM TepejlaiiTe ajpec aTol nepe-
MEHHOH (C TIOMONIBIO CUMBOJIA & TIepesl UMEHEM ITepeMeHHO) GyHKIUN
srand().

/ NMPUMEYAHUE

Bo3moxHo, BaM noTpebyeTcs, 4ToObl NporpaMma Bceraa reHepuposana
HOBBbI HABOP ClydYalHbIX YMCeN NPU KaxkaoM 3anycke. Takas paHooMuU-
3aums HyXXHa Mpy CO34aHUN UTP, OAHAKO MHOTVE CUMYNATOPbI N HAY4YHbIE
vcenenosaHus nogpasymMeBaloT MOBTOPEHNE OOHUX U TEX XKe CIyYalHbIX
yncen. PyHkUMA rand () NpenocTaBnsieT Kak pa3 Takon (yHKuMoHan,
€C/V Bbl HE 3aaeTe CeMs reHeparopa Ciy4anHblX HMcen.
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ITpexne yem 3azaBaTb BpeMs JHs B KauecTBe CEMEHM IeHepaTopa Cily-
YaWHBIX YHCEJT, TOJIKITIOYNTE K IIPOTPAMMeE 3ar0JI0BOYHBIN (haiis time . h.

Ouocodus 3/1eCh CIEAYIOMAS: eCJIU BbI MPOIUCHIBAETE B TPOTPAMME
JIBa CTPaHHbBIX BbIpaskeHust, GyHKIMs rand () Bcerga OyAeT reHepupoBaTh
cJIydaifHble YMCJIa U CO3/IaBaTh Pa3HbIil HAOOP CJAYYalHBIX YMCET TIPH Kak-
JIOM 3aIlyCKe IIPOrpaMMBbl.

Kak Bcerma, Hanaydmmii cnocob Kak MpUNATH K TTOHUMAHWIO MOA0OHBIX
byHKIIit — 3TO YBUIETH IPUMEP UX UCIOJB30BAHUA. B ciemyiomem mpu-
Mepe JIUIst CUMYJISIITK OPOCKa IBYX UTPaIbHBIX KOCTEH 1 BBIBO/IA PE3yJIbraTa
Ha 9KPaH UCIOoJb3yeTcs MYHKIMSA rand (). 3aTeM I0Jb30BaTENh JIOJKEH
PeIINTh, OyAET JI Pe3yJIbTaT CJIeAyIonero 6pocka GoJIbIie, MEHbIIE WK PaB-
HBIM Pe3yJIbTaTy MPEIbIAYIIEro OPOcKa:

// Tporpamma-npumep N2 u3 rjgaBsr 20
// PyxoomcTsa no C OJjid HOBUYUKOB, 3—-€ M3OaHMe
// ®amnn Chapter20ex2.c

/* 3DTa nporpaMMa IEMOHCTPMPYET MaTeMaTndeckue OGyHKLUMM
3 6udbnmorexu odamnsa math.h, Takum obBpazoMm, BE MOXeTe
crmeyiaTh IoMalHoon paborTy 6e3 emmHOM oummbku Ojaronaps
OLICTPEIM M JIETKMM [OpoTrpaMMam */

#include <stdio.h>

#include <string.h>

#include <time.h>

#include <ctype.h>

main ()

{

int dicel, dice?2;

int totall, total2;

time t t;

char ans;

//BarnoMHMNTE, UYTO HaHHad QYyHKLUMA HyXHa, UYTOOEH
//TeHepupyeMble umrciia OBUIM Pa3HBIMU

srand (time (&t)) ;

//Bel mosyumTe umcyio or 0 mo 5, mosTtoMy +1
//3amacT muamnasoH uuciya oT 1 mo 6

dicel = (rand() % 5) + 1;
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dice2 = (rand() % 5) + 1;
totall = dicel + dice2;

printf ("llepBemt OPOCOK MI'PAJIbHEIX kocTem: 3d m %d, ",
dicel, dice2);

printf ("c obmenm cymmon %d.\n\n\n", totall);
do {

puts ("Kak BEH IOyMaeTe, CyMMa clenyomero Opocka oynmet ") ;

puts (" (H) Bombme, (L)Menbme wmiau (S)Pasua?\n") ;

puts ("Beeaure H, L, MM S B COOTBETCTBUM C BallMM MHEeHMEeM. ") ;
scanf (" %c", &ans);

ans = toupper (ans);

} while ((ans != 'H') && (ans != 'L') && (ans !=
'S'));

// BTopol BpPOCOK U MOJIyUeHVE BTOPONM CYMME
dicel (rand () % 5) + 1;

dice?2 (rand() % 5) + 1;

total2 = dicel + dice2;

// OTobpasuTh pe3yJbTaTH BTOPOTO Opocka

printf ("\nllepBei OpPOCOK MIpajibHEIX kKocTeM: %d m %d, ",
dicel, dice2);

printf ("c obmen cymmon %d.\n\n", totall2);

// Temnepb CONOCTaBMUM HOTAOKy I[IOJIL30BATENS
C pesyJbTaToM

// BTOpOTO Opocka M COoOOWMM, NOpPaB [IOJb30BATEeJlb MJIM HET
if (ans == 'L")

{

if (total2 < totall)

{

printf ("Xopomas pabGora! Bu okaszsanuch npaswl! \n");
printf ("$d menbme, uem %d\n", total2, totall);

}

else

{

printf ("VsBuHure! %d He meHbme $d\n\n", total2, totall);

}
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Bbicliaa matematuvika (o9 KoMnbloTepa, He s sac!)

}

else if (ans == 'H')

{

if (total2 > totall)

{

printf ("Xopomasa pabora! Bu okaszasmmuck npaser!\n") ;
printf ("%$d 6Gombme, uem %d\n", total2, totall);

}

else

{

printf ("UsBuHuTe! %d He OGosbme, uem 3d\n\n", total2,
totall);

}

}

else 1if (ans == 'S'")

{

if (total2 == totall)

{

printf ("Xopomasa pabora! Bu okaszanuchk npasb!\n");
printf ("%d paBuo %d\n\n", total2, totall);

}

else

{

printf ("UsBuHuTe! %d He paBuo %d\n\n", total2,
totall);

}
}
return(0) ;

}

Hy 4o x, Hertoxo! VI3yunB MeHblIlle IBYX TpeTeil 3TOM KHUTH, BbI MO-
JKeTe Ha3BaTh cebst MPOrPaMMKICTOM-CO31aTeieM KOMIbIoTepHbIX urp! [lam-
Hasl MporpaMMa — 3TO IPOCTast UTpa B JIOTaJKHU, B KOTOPOU TI0JTh30BaTEN
JIOJIKHBI yrajaTh, Kak OyeT COOTHOCUTHCS CyMMa 3HAYEHWIT UTPaIbHbIX KO-
creil Broporo Opocka ¢ cymMmoii iepsoro. ITporpamma aeT moJib3oBaTe Isim
TOJIBKO OJIUH IAHC U 3aBEPIIAETCS TOCIIE COMOCTABICHUS Pe3YyJIBTaTOB U CO-
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OOTIeHNST TIOJTH30BATEIIO CTETIEHH ero PaBOTh. OHAKO MTPOCTON IUKJT dO...
while, 3aK/II0YAOIINI B ce0s1 BCIO TIPOrpaMMy, MOT Obl KBMEHUThH 9Ty CUTYya-
U0 TAKUM 00PA30M, YTO M0JIB30BATENb OYIET TPOAOJIKATH UTPATH CTOJIBKO,
CKOJIBKO €My 3aX04eTcsl, IPesk/ie UeM PelInT BbIUTH 13 nporpammbl. [Touemy
ObI BaM He TIOTPo6OBaTh J06ABUTH B TPOTPAMMY TaKOW ITHKJI?

AGCONIOTHBLIA MUHNUMYM

[Tesbio 1aHHOIT T1aBBI OBLIO PaccKa3aTh O BCTPOEHHBIX MATEMATHYECKIX
(DYHKIMSX, TIPU3BAHHBIX 00JI€rY1Th 06PabOTKY YKMCIOBBIX JaHHbBIX. B si3bIKe
C npemycMoTpeH OOraThiil aCCOPTUMEHT IEJIOYHCIEHHBIX GYHKIINHI, yHK-
Uil YMCIOBBIX NpeobpasoBanuii, GYHKIUN 171 pabOThl ¢ IaTON U BpeMe-
HeM, a Takke (GYHKIHH, TeHepUPYIONUX CIyJdaifHbIe YUCTa.

Ha mannom sTare coBceM He 00s13aTe/IbHO JOCKOHAIBHO pa3bupaThest BO
BCeX IPUBE/ICHHBIX B 9TOU r1aBe (DYHKIUSAX. BBl MOXKeTe HANUCaTh COTHU
nporpamMm Ha s3bike C, Tak HU pa3y M He BOCIOJb30BABIINCH MHOTUMY W3
aTux (GyHKIMiA. TeM He MeHee OHM eCTh B s13bIKe C, I BBI CMOKETE BOCTIOJb-
30BaThCA UMU, KOT/Ia TOHAZ00UTCAL.

* Ilo BO3MOXXHOCTHU TIOJIB3YyHTECH BCTPOEHHBIMU YUCIOBBIMU (DYHKITUSIMU,
yTOOBI HE MUCATh KOJ[ CAMOCTOATEIBHO /IS BBIIOJHEHUS aHAJIOTUYHBIX
oneparui.

¢ Muorue 4yncioBbie (byHKuI/H/I, Takue Kak floor (), ceil () u fabs (),
Hpeo6pa3y10T O/ITHU YMCJIa B IpyTHe

* He 3abbiBaiiTe MpepOCTaBUTh TE€HEPATOPY CJYyYaWHBIX YHCEJS TEKY-
1ee BpeMst IHsI B Ka4eCTBE CEMEHM PaHIAOMU3AINK, YTOOBI (DYHKITHS
rand () reHepupoBaja pasHblii HAOOP YHUCeJ TPU KaKIOM 3aIyCKe
IIPOTPAMMBI.

* He HYXHO y6I/IBaTI) cebs MbICJIbIO, YTO BbI JOJIKHBI B COBEPIIEHCTBE OBJIA-
AE€TH TPUTOHOMETPUIECKHUMU 1 JIOI‘apI/I(bMI/IquKI/IMI/I (bYHKHI/IHMI/I, JlaKe
ecJIu ceifuac OHU BaM He HYJ/KHBI. Mmuorne IIPOTPaMMUCTBI, pa60Ta101u1/Ie
Ha A3bIKe C, HUKOT'/la MU HE T10JIb3YIOTCA.

e He ucnomnpayiite 1eso4ncaeHHble IePEMEHHbIE JJIsT 3allUCH 3HAYeHUH,
BO3BpallaeMbix (PyHKIIUSIMU, OMMMCAHHBIMU B 3TOH TJaBe (€cau BBl He
MPUBO/IATE TUTIBI BO3BPAIIaeMbIX 3HaUeHniT ). Bee hyHKIMM 13 3TOT r1a-
BbI BO3BpaIaioT 3HadeHusd tuna float mim double, faxke HECMOTpPSA
Ha TO, YTO Pe3yJIbTaTOM PaboThl HEKOTOPBIX M3 HUX, HAITPUMED (DYHKITUH
ceil (), gaBidgercd Bo3Bpar IeJI0r0 Yrcaa
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PABOTA C MACCUBAMMU

B sToii r1aBe
° HOBTOpeHI/Ie MaCCHBOB

e 3anuch 3HAYEHUI B MACCUBBI

[Toskamyii, TeHCTBUTETHHO MPUATHON 0COOEHHOCTDIO ATOI TJIABBI SBJISI-
€TCA TOT (I)aKT, 4TO OHa HE MOCBAIIEHA YEMY-TO HOBOMY. Broi Ha NPOTAKEHNHN
BCeil KHUTH y:Ke yCIiesn mopaboTaTh ¢ MACCHBAMMU, KOT/[A COXPAHSIIU CTPOKI
TEKCTa B CUMBOJIbHbIE€ MAaCCHUBBI. ﬂaHHaH TjIaBa JINIIb OTH_UII/I(I)OBBIBaeT I10-
HATNE MAaCCUB U IEMOHCTPUDPYET BaM, YTO Bbl MOJKETE CO3/laBaThb MaCCHUBbI
abCoJTIOTHO JII06OTO TUTIA IAHHBIX, a He TOJIBKO TUTIA char.

Kak BBI yKe 3HaeTe, MACCHB CUMBOJIOB — 3TO JIUIIb CIIICOK CUMBOJIOB,
uMelomni uMsi. To4HO Tak Ke MAaCCHUB I[€JIbIX YUCEJ — ITO CIIMCOK I[€JIBIX
quces, UMEIOIINX UM, a MaCCUB YUCEJ C IJIaBaloIleil TOYKOU — JIUIID
UMENINN UM IepeyeHb YKcell ¢ IJaBaolleid Toukol. BMecTo ccbliku
Ha KaKIBIA 2JIEMEHT MacCHUBa MO YHUKAJIbHOMY MMEHU BBl CCHIJIAETECH
Ha 2JIEMEHT MaccuBa 110 00IIeMy HMEHH MacCUBa W BbIjeJsieTe HY KHBIN
BaM 3JIEMEHT €T0 TOPSIIKOBBIM HOMEPOM, 3aKJIOUeHHBIM B KBaapaTHbIE
CKOOKM.

NMoBTOpEHMe MaccuBOB

Bce mMaccuBbI cosepikaT 3HaY€HUS, Ha3biBaeMble siemenmamu. Maccus
MOJKET COZIEePKATh MOALKO dJIEMEHTbI OAHOrO TUIa. VIHBIMU CJIOBaMM, BbI
He MOKETe CO3aTh MaCCUB, KOTOPbIA comep:kan Obl B cebe 3HAYeHMsI TUIIA
float, CUMBOJIbHBIE U IIeJIOUNCIeHHbIC 3HAYCHHUS.

MaccuBbl 0OOBABISIOTCA TOYTH TaKKe, KaK U IIepEMEHHbIE — HE MaCCHU-
BbI. IIJIH ornpe/iesieHnA 0OBIYHOM HepeMEHHOIL/,I, BCE, YTO BaM HYJKHO CAeJj1aTh —
YKa3aTb TUIIL JaHHbIX 1 UM

int i; /* OObgaBJleHME [EepeMeHHOM — He MmaccuBa */
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Yro6bl 0OBABUTH MACCUB, BBl JOJGKHBI B OObsIBIEHNHE T00aBUTH KBa-
npanTHbIe CKOOKY ( [ ]) TIOC/Ie MIMEHU U yKa3aTh MAaKCUMAJIbHOE KOJIMIECTBO
3JIEMEHTOB, KOTOPBIE BbI CMOKETE COXPAHUTD B IAHHOM MAaCCHUBE:

int 1[25]; /* O6baBJeHMe MaccuBa */

Eciii BB XOTHUTE MHUIIUATN3UPOBATH CUMBOJIBHBII MAaCCUB KaKOH-T100
HAYaJbHOU CTPOKOMA, BBl MOJKETE C/IEJIaTh HTO CJEAYIOUIMM 00Pa3oM:

char name[6] = "Italy"; /* OcraBbTe MECTO mJIa HYJIb-—
cuMmpoJja! */

// BHUMAHMUE

Mocne obbaABNEHNSA MaccuBa OMPeneseHHoOro pasMmepa He NblTanTechb
COXPaHUTb B HEM 3/1IEMEHTOB 60JbLUE, YeM ObIIO MO3BOJIEHO Pa3MepoM
MaccuBa M3HavanbHo. Mocne 06bABNEHNS MaccuBa name, Kak TOJIbKO
4yTO BbINO caenaHo, GYHKUUSA strcpy () MO3BOJIIET COXPaHUTbL B 9TOM
MaccuBe CTPOKY TeKCTa, AJIMHHEee, YeM Ha3BaHuWe CTpaHbl Italy, HO
pes3ynbTat 3Toro AencTeus Obin Obl KaTacTPodUYHbIM, Tak Kak bonee
ONMHHAA CTpoKa MOXET CiyvyaiHO nepesanucaTb Apyrve AaHHble, Xpa-
HSILLMECSs B onepaTuBHOM namMaTn. Ecnu cnyuntes Tak, 4to gpyras nepe-
MeHHas ByaeT oObsBeHa cpady Nnocsie MaccuBa name, TO AaHHbIE 3TOWN
nepemMeHHon ByayT nepesanucaHbl, eCin Bbl NONbITAETECH COXPAHUTb
CNVLLKOM OJIMHHYO CTPOKY B MACCUBE name.

Ecin n3navanbHO MacCuB AOJIKEH ObITh O0JIbIIE, Y4eM 3HAYECHME, IIPUCBA-
uBaeMoe eMy TP MHUIHAIU3AIMH, TO IPU 00bABIEHUH MaCCHBA BbI MOKETE
yKazaTh OOJIBIINIT pasMep, HAPUMeD CJAEAYIONIM 00Pa3oM:

char name[80] = "Italy"; /* OcraeTcd MHOTO CBOBOOHOTO
mMecTa */

Eciu BBl OCTYIIMTE TAaKUM 00Pa3oM, TO B MacCuBe name Oy/eT J0cTa-
TOYHO MeCTa /7151 COXPAHEHUsI CTPOKH, Kyia IJInHHee, 4eM caoBo Italy. Ha-
MIpUMep, BbI, BO3MOKHO, 3aXOTHUTE BOCIIOJIb30BAThCA (DYHKINEN gets () A
MOJYYeHNS CTPOKU TEKCTA OT MOJIh30BATEsI, KOTOPas, OTAThH JKe, 3aPOCTO
MOJKET OKa3aTbhCs Ky/a AJIUHHee cjioBa Italy.

CospgasaiiTe MaccuBbl GOJIBLIOrO pasMmepa, YTOObI OHU MOIJIA XPAaHUTh
GoJiblllee KOJIMYECTBO 3HAYEHUH, OAHAKO He CJeLYeT CIMIIKOM YCEePACTBO-
BaTh: He CO3/IaBaliTe MAaCCUBBI PasMepPOM OOJIbIIIE, YeM, BbI CUUTAETE, MOKET
HOHA00UThCST B OyayieM. MaccuBbl MOTYT HOTJIOMIATH GOJIBIIOE KOJIYe-
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CTBO HAMSITH, 1 4eM OOJIbIlle 2JIEMEHTOB Bbl pe3ePBUpPYyeTe, TeM MeHbIIIe T1a-
MSITH OCTAeTCs IUIsT PabOThI BAIIeil IPOTPAMMBbI 1 XPAHEHST TEPEMEHHBIX.

Bl MoxeTe MHUTIMATM3WPOBATH 2JIEMEHTHI MacCHBa OWH 3a IPYTHUM,
JUUIST 3TOTO TIPU OOBSIBJICHUN MAaCCHBA 3aKJIIOUNTE 3HAUYEHWSI 9JIEMEHTOB Mac-
cuBa B (hurypHbie CKOOKHM TT0C/e UMEHU MacCHBa U 3HaKa paBHO. Hanpumep,
CJIE/IyIOIIee BhIPasKEHUE OTHOBPEMEHHO 00BSIBIISIET I[EJIOUNCICHHBIN MACCUB
U UHUITMAJIU3UPYET TISITh €r0 9JIEMEHTOB:

int vals([5] = {10, 40, 70, 90, 120};
s narnannoctn puc. 21.1 geMOHCTPUPYET TO, KaK BBITJISIUT MAacCCUB
vals B MaMsITH TI0CTe OObsiBIEHUsI. B KOHIIE MacCHBa HET HYJIb-CHUMBOJIA,

TaK KaK HYJIb-CUMBOJI 3aBEPIIAET TOJIbKO CTPOKH, XpaHANINECA B CUMBOJIb-
HbIX MaCCHUBaXx.

Maccus vals

10 vals[0]
40 vals[1]
70 vals[2]
90 vals[3]
120 vals[4]

Puc. 21.1. lNocne numymanusaumm MmaccmBa vals

/ NMPUMEYAHMUE

Hymepauus MHAekCcoB BCceX MaccuBOB B sidblke C HaunHaeTes ¢ 0.

Cueayioniye aBa BhIpaskeHHst OOBABIAIOT U HHUIMATU3UPYIOT BA Mac-
CHBAa: MACCHUB 4YHUCEJ C IJIABAIOIEN TOYKON M MACCUB YHUCEJ C ILIaBaIoIen
TOYKOH J[BOMHON TouHOCTU. Tak Kak s13bIk C OTJIMYaeTcsl JOCTaTOYHO CBO-
OOMHBIM CHHTAKCHCOM BBIPAKEHUH, BBl MOJKETE TTPOMOJKATh WHUINATIN3A-
WO 9JIEMEHTOB MacCBa HA HECKOJBKUX CTPOYKAX, KaK ATO CleJIaHO HUKe
Ha IpuMepe MaccuBa annualSal:

float money[10] = {6.23, 2.45, 8.01, 2.87, 6.41};
double annualSal[6] = {43565.78, 75674.23, 90001.34,
10923.45, 39845.82};
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Bbl Takke Moxkere OOBABATH CMMBOJILHBIA MacCUB W OTHOBPEMEHHO
VHUAJIN3UPOBATDh CO/IEPKRAIIUECA B HEM OTAE/IbHbIE CUMBOJIbIL:

char grades[5] = {'A', 'B', 'C', 'D', 'F'};

Tak Kak TOCTEIHMIT BJIEMEHT MacciBa He COAEP/KUT HYJIb-CUMBOJI, TO-
BOPSIT, YTO MACCUB grades COAEPKUT OTAETbHBIE CMBOJIBI, a HE CTPOKY
Tekcra. Ec Obl TIOC/EHIIT 9/1eMeHT ObLI MHUIMAJU3UPOBaH Kak '/0"'
(ympaBasiomast moCIe0BaTeIbHOCTD, MPEACTABISIONIAs Ha MHChMe HYJIh-
CHIMBOJT), TO BBI MOTJIN OBl 00pabaThiBaTh MacCHB grades KaK CTPOKY U BbI-
BOJUTH €r0 Ha IIeyaTh C IIOMOIILIO (I)yHKHI/II/I puts () wmprintf () uKoma
peodpa3oBaHus %s.

Cuenyionee oObsIBIeHIE 3alIUChIBAET CTPOKY TEKCTA B MACCHB name:
char italCityl[7] = {'V', 'e', 'r', 'o', 'n', 'a'\0};

OiHaKO cJie/yeT IPU3HATh, YTO MACCUB, COAEPIKAIINiT CTPOKY CHMBOJIOB,
ObL10 GBI TIPOIIE MHUIMATU3UPOBATD CJIEAYIONIM 00Pa3oM:

char italCity[7] = "Verona"; /* aBTOMATUUECKUN HYJIb-—
cMBOJI */

Bripouewm, BepHEMCS K YMCIOBBIM MAaCCHUBAM: OHU SBJISAIOTCS OCHOBHOM
TEeMOIi 3Toi rnaBel. [IpucyTcTByeT Jin HyJIb-CUMBOJI B KOHIIE CJIEYIONIETO
MaccuBa ¢ UMeHeM nums?

int nums([4] = {5, 1, 3, 0};

[IpaBusbHBII OTBET — Hem, B KOHIIE MACCUBA nums HyJb-CMBOJIA HET!
bByzapre BHIMATETBHBL: MACCUB nums He SBJSETCS CHUMBOJIBHBIM, U B HEM He
XpaHUTCS cTpoKa Tekcra. Hysib B KOHIle MaccuBa — OOBIYHBIN apudmeT-
YyecKuil HyJib. BUTOBBII 11a0JI0H (9TO MOAHBII KOMITBIOTEPHBII TEPMUH JIJIsI
«BHYTPEHHETr0 TPEACTAaBJICHUsI JAaHHBIX») COBIAAaeT ¢ MabJOHOM HYJIb-
CHIMBOJIa, HO BbI HUKOT/[A HE CMOKeTe 00pabaThiBaTh MACCUB Nums Tak, Kak
ecJii Obl B 3TOM MacCHBE XPaHUJIACh CTPOKA TEKCTA, TIOCKOJIbKY MACCHB NUMS
00bSIBIIEH YHUCIIOBBIM.

// BHUMAHMUE

Bcerga YKa3bIBaVITe KOM4eCTBO 3JIEMEHTOB MNMpw 00bsABNEHMN MACCUBA.
Ho y 3TOro npaswmna eCtb OAHO UCKJIIOYEeHne: npu nNnpnucBOoeHNN N3Ha-
HaNlbHOro 3Ha4eHna nnaun Ha60pa 3HAYEHU B MOMEHT OO bSIB/IEHNS] MaC-
CvBa Bbl MOXETE OCTaBUTb CKOOKM NyCTbIMW:
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int ages[5] = {5, 17, 65, 40, 92}; //lIpaBuibHO
int ages[]; //HempaBuiabHO
int ages[] = {5, 17, 65, 40, 92}; //lIpaBuibHO

/ NMPUMEYAHMUE

DyHKUMA sizeof () BO3BpaALLAET KONMYECTBO BANTOB, KOTOPOE Bbl 3a-
pe3epBupoBan, a He KONMYEeCTBO 3/IEMEHTOB, B KOTOPbIX Bbl 3anucanu
Kakoe-nmbo 3HaveHne. Hanpumep, ecnmn Ha BallemM KOMMbIOTEPE Yncna
C nnaBatoLLe To4KOon 3aHMMaloT 4 6ainTa, To 8-3/1eMEHTHbIN MacCcuB Yn-
CeJl C niaBaloLLer TOHKOM 3aHan Obl B 00Lem 32 6ainTta namatun, n 32 —
3TO Kak pa3 ToO 3Ha4YeHme, kakoe BepHeT GYHKUMSA sizeof (), NPUMEHEH-
Has Ans namepeHns pasmepa o6bABIEHHOrO MaccumBa.

Ecsn BBI XOTHTE OOHYJINUTH BCE DIEMEHTHI MACCHBA, BBl MOJKETE OCY-
[IECTBUTh HTO € IOMOIIBIO 0COOOr0 COKpAIIEHUs, MPELYCMOTPEHHOTO
B a3bike C:

float amount[100] = {0.0}; /* OBuysneHMe BCcero Maccusa */

Ecuin Bbl He nHunuanusupyeTe Maccus, kommnuiaTop C He cieslaeT aTo 3a
BAC: JI0 TeX IO, [TOKA BbI HE 3AMUIINTE B MACCHB KaKue-T1H00 3HAYEHsI, BbI
He MOKeTe 3HaTh, YTO XPAHUTCA B MaccuBe. VIckIouenue U3 3TOro IpaBuIa
3aKJII0YAETCsT B TOM, UTO OOJIBIIMHCTBO KOMITUJISTOPOB si3bika C 0OHYyISTIOT
BCE 9JIEMEHTHI MACCHBA, €CJIM Bbl HHUIITATM3UPYETE XOTsI ObI OJ[IH dJIEMEHT
1pH 00BSIBJIEHUN MAaCCHBA. JTO TPABUIIO CPabOTANIO TSI MACCHBA amount,
TaK KaK OJ[HO 3HaUY€He OBLIO 3aMNCAHO B TIEPBBIN 9JIEMEHT JAHHOTO MACCUBA,
a OCTaJIbHBIE AJIEMEHTDI OBLITM aBTOMATUYECKU 3aroyHenbl nysmiu. ([laxke
ecyiut ObI TIEPBBII 37IeMEeHT ObLT MHUITHATU3UPOBAH 3HaYeHEM 123 . 45, KOM-
MUJISITOP BCE PABHO 3AIOJTHUI OBl OCTAIBHDIE HJIEMEHTDI HYJISIMIL )

3anucb 3Ha4YeHU B MaCCuUBbI

Bbl He Beerjia MOKeTe 3HAaTh COAEPKUMOE MacCHBa B MOMEHT ero 00bsiB-
JIeHHUs1. 3aYacTyio 3HaUYeHUsI 2JIEeMEHTOB MaccuBa OepyTcst U3 haiisa, XpaHsi-
TIerocs Ha JIMCKe, BBIYUCICHWH WU MTOJIh30BATEIbCKOTO BBO/A. Biaromapst
BcTpoeHHOH hyHKIun g3bika C strcpy () BB € IETKOCTHIO MOKETE 3aTI0JI-
HUTb CUMBOJIbHBIN MacCUB CTPOKOH TekcTa. OMHAKO /IS MACCOBOM 3ammucu
B MaCCHUB IIeJIbIX YMCeJ WM YUCET ¢ TIaBatolell TOUKoM (HyHKINH, 110106-
HOW strcpy (), HE CyLIEeCTBYeT.
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Crenyionuii TpOrpaMMHBII KOJI OTIpe/iesisieT 11eJIOUNCIeHHBI MacCuB
U 3aTIpaIBaeT y MOJb30BATENS BBO/ 3HAUEHNU, COXPAHSIEMBIX B 9TOM Mac-
cuBe. B orsimune ot 0ObIYHBIX TIEPEMEHHBIX, OTINYAIOIUXCS YHUKATbHBIMU
UMeHaMM, ¢ JIeMEHTaMKi MacchBa Topasfo yaobHee paboraTh, IOTOMY UTO
BBl MOJKETE CO3/IaTh IINKJI, OTCIUTRIBAIONTNI HOMEPA 2JIEMEHTOB, KaK C/eJia-
HO B CJIE/IYIOIIEM TIPUMEpE:

int ages|[3];
for (i = 0; i < 3; i++)
{
printf ("BerenuTe BO3pacT pebenka N3d ", i+1);

scanf (" %d", &ages[i]); //IlojmyuyaeT OT I[OJIb30BATEJA
cJlenyommui BO3PacT

}

Temepp maBaiiTe BOCIOJIB3yeMCS MPOCTONM MTPOTPAMMOIL, coueTarolleit
00a MeTo/1a BBOJIA JIaHHBIX B MaccuB. /laHHas TIporpaMMa CJIe/INT 3a KOJIde-
CTBOM OYKOB, ITOJYYEHHBIX UTPOKOM B KaskaoM u3 10 6ackeTOGONbHBIX MaT-
yeil. [lepBbie MecTh OYKOB BBOASTCS B MOMEHT WHUITMATU3AIUNA MACCHUBA,
MocJie Yero mporpamMma IpOCHT TT0b30BaTesl BBeCTH 04Ky 32 Matyn 7—10.
[Tocne BBoma Bcex JaHHBIX POTPaMMa C TIOMOIIIBIO ITUKJIA TPOXOANT TI0 BCEM
10 3HAUYEHUSAM U BBIUMCIISIET CPeIHEE KOTMUECTBO OYKOB 32 UTPY

// THporpamma-npuMep N1 us raaBer 21
// PykoBomcTsa no C OJjd HOBUYUKOB, 33— M3OaHue
// ®amnn Chapter2lexl.c

/* D2Ta nporpaMmMa Cco3maeT MaCCHB IJIS XPaHeHMS OUKOB
IIOJIbL30BATEJIA, MNOJIyUeHHHEX B xome 10 SackeTOOJILHEIX MaTuel.

OukM, [OJIYUEeHHEE 3a [IEPBEE 60 UT'D yXe HAXOOATCS B IpOTPaMMe,
a oukM Ba nocijenHme 4 UTPH BBOOATCsS I[IOJIb30BarejeMm. */

#include <stdio.h>

main ()

{

int gameScores[10] = {12, 5, 21, 15, 32, 10};
int totalPoints = 0;

int 1i;

float avg;

//Hy)KHI:-I TOJIBKO OUKM 3a IocjienHue 4 MIT'PB, IIOSTOMY LIMKII
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//mpounmeT 1o sJjeMeHTaM MaccuBa 6-9

for (i=6; 1 < 10; i++)

{

//NpnBaBUTL K E€IMHMIY K HOMEepy 9SJIEMEHTa MacCuBa, UTOOH

//Tosb30BaTENE BOCIPUHMMAI MIEPBY0 UIPY Kak urpy 1, a He 0

printf ("Oukm mrpoka 3a murpy Nsd: ", i+l);
scanf (" %d", &gameScores[i]);

t

//Tenepb, nojyums Bce 10 3HAUEHUM, MNPOXOOMUM IO HUM
//0J1s TIOJIyUeHMS MX CYMMEl M BBIUMCJIEHUS CPEOHEeTO 3HAUESHNI.
for (i=0; 1i<10; i++)

{

totalPoints += gameScore[i];

}

/ /15 cpenHero 3HaUeHUsa MCIIOJIb3yeM nepeMeHuyn Tuna float,
//Tak Kak cpenHee 3HAUYEHME, BEPOSTHO, OKAXETCS MEXIY
//OBYyX LEeJBX

avg = ((float)totalPoints/10);

printf ("\n\nCpenHee KOJIMUECTBO OUKOB mMIpoka: %.1f.\n",
avg) ;

return 0;

}

Z[aJIee IIPUBEACH PE3YJIbTaT TECTOBOI'O 3aITyCKa I[aHHOfI IIpOrpaMMmbl:

Ouky Mrpoka 3a urpy N7: 21
OukM MIpoka 3a murpy N8: 8

Ouky mUrpoka 3a murpy N9: 11
OQuky urpoka 3a murpy N10: 14

CpenmHee KOJMYECTBO OUKOB MIpoka: 14.9

Takum 06pa3oM, LEJIbI0 CO3AAHKU JAHHONM IPOrpaMMbI ObLIO MOKa3aTh
JIBa PasIMYHbIX criocoba 3anmucy 3HaYeHUil B MaccuB. [laHHas mporpamma
HECKOJIbKO 00€3/IM4€Ha, TAK YTO IIPU KeJAHUU BBl MOTJIM Obl JOOABUTD B Ha-
YaJI0 IPOTrPaMMbI CTPOKOBBIII MAaCCHUB Il XPaHEHHs UMEHU UTPOKA, BIIO-
CJIJICTBHE 3AIPOCHI HA BBOJ OYKOB MOIJIU OBl TaksKe BKJIOYATh UMSI 9TOTO
oJIb30BaTesist. B crieyonmx AByX rylaBax Bbl y3HAeTe, KaK OCYIIECTBISITh
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MIOMCK B MaCCHBe, a TAKXKe COPTUPOBATD JaHHbIe, XPAHAIINECS B MacCUBe, Ha-
IIpUMeP, Ha CJIydail, ecjid BaM HyKHO OTCOPTUPOBATb OYKU 110JIb30BATEJIsI OT
JIYUIIero K Xy/IIeMy.

// BHUMAHME

He noBTopsiiTe Hawel owmbkun. Mpyn nepBoM 3anycke AaHHOM nporpam-
Mbl Mbl MOAYYUMN CpefHun pe3ynbraT, paBHbin 42 000 o4kOB 3a urpy
(4TO, KOHEYHO, ObINO Bbl PEKoPAOM ANA Kaxaoro urpoka). NMoyemy ato
npounsoLwno? Mpu 06bsABNEHNN NEPEMEHHON totalPoints Mbl HE NHU-
LManmM3npoBasnn ee C Ha4yasibHbIM 3Ha4yeHneM 0, 1, Kak Mbl HanoMuHamm
BaM Y€ HECKOJIbKO pa3 No TEKCTY 3TON KHUIM, HO HE MPUMEHMUAMN Ha COO-
CTBEHHOW NporpamMmMe, Bbl HE MOXeTe npeanosararb, 4TO NepemMeHHas
OyneT M3HavyanbHO NYCTOM UM UMETb 3Ha4YeHne 0 TOSIbKO MOTOMY, YTO
Bbl €€ 06BbABUN.

AGCONIOTHBI MUHUMYM

[Lesbio JaHHOI TIaBbI OBLIIO HAYYUTH BAaC CIIOCOOAM COXPAHEHUST JaHHbIX
B BUJI€ CIIICKOB, UMEHYEMBIX MACCUamu, T. €. Habopamu repeMeHHbIX. Bee
riepeMeHHbIe HOCAT OJTHO U TO JKe UMs (MMSI MacCuBa), HO OTJINYUS TTlepEMEH-
HBIX B MaccuBe (91eMEeHmos MACCUBA) 3aKII0OYAIOTCS B YHCIOBOM UHOeKCe.
[lepBriil a1eMeHT MaccuBa Bcersia MMeeT UHAeKe O, HyMepalus OCTaIbHBIX
UJIET 10 BO3PACTAHUIO OT WHIEKCA ITePBOTO 3JIeMEeHTA.

XapakTepHOil 4epToil MacCHBa SIBJISTIOTCS] KBa[paTHbIe CKOOKH, CJIE/Y10-
1re cpasy ke 3a iMeHeM MaccuBa. [Ipu HeoOXOMMOCTH CCHUTKH Ha OTpeie-
JIEHHBI 9JIEMEHT MACCUBA UHEKC 9TOTO AJIEMEHTA [TOMEIAIOT B KBAJ[PAaTHbIE
ckoOku. OCHOBHbIE KOHIIENIUY TJIaBbI TPUBEIEHBI [aJIEe.

*  Vcnomp3yliTe MAaCCUBBI 7151 XPAaHEHUS CITUCKOB 3HAUEHUH OTHOTO U TOTO
JKe TUTIA.

* CcpuiaiiTech Ha HY>KHBIH 3JIEMEHT MacCUBa TI0 er0 UHIEKCY.

*  Ecau BBI XOTUTE «IIPOUTH» TIO BCEM dJEMEHTAM MacCHUBa, CO3JAlTe Co-
OTBETCTBYIOIIUI UK for, Oyb TO /I MHUIIMATU3AINH, IeYaTH UK
M3MeHEeHNs 3HaUYeHU I 9JIEMEHTOB MacCHBa.

* He HCHO]IbSyfITe OOJIbIIIE DJIEMEHTOB MacCCHuBa, YeM 00BABIEHO MH/IEKCOB
9JIEMEHTOB.

* He HCHOJIbSyﬁTe MaCCHUB 1O MOMEHTaA €ro MHUIIUaJINn3allnun OIIpeaeJIeH-
HBIMHW 3HAYCHUAMMU.
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MOUCK B MACCUBAX

B sro0ii r1ase
e 3aroJiHeHne MacCUBOB

e Ilouck 3Hauenuii B IMapaJjijieJIbHbIX MaCCHUBax

BoI kymuim oty KHUTY, 4TOOBI 6e300I€3HEHHO BBIYUYNTD SI3BIK MPOTPaM-
MupoBanus C, 3T0 UMEHHO TO, UTO IIPOUCXOANIIO 710 cuX op. (Bel 3HamU, 9410
4TO-TO NPoucxooum, ve Tak 1u?) Tem He MeHee BbI He CTAaHETE XOPOIIUM ITPO-
TPaMMUCTOM, €CJTH BaC He MTOCTAaBUTh JINTIOM K JIUILY C 3a/[a9aMH’ 110 COPTUPOB-
Ke U MOUCKY 3HaueHul. TeXxHuKaM COPTUPOBKHU U MOMCKA 3HAUCHUN MOCBSI-
TIEHBI TIeJIbIe KHUTH, & CIIeyTOTNeE /IBE TJIABBI TIPEACTABJSIOT BaM JIUIITH /[BE
npocteimue Texaukd. OHAKO TTpemyTpesk/aeM Bac 3apaHee, YTo Ta 1 cJie-
JLYFOIIast TJIaBbI TIO[HUMYT BOTIPOCOB GOJIBIIIE, Y€EM CMOTYT JIaTh OTBETOB.

ITY U CJEAYIONLYIO TJIaBy BbI HAalileTe OTIMYAIOIIUMICS OT OOJIBIIIMHCTBA
IJIaB 9TOi KHUTH. BMecTo 00yuerus Bac HOBbIM 0cOGeHHOCTAM si3bika C ot
IIBe TJIaBbl IEMOHCTPUPYIOT UCITOTb30BaHNE YiKe N3YUEHHBIX BaMU TI0 Mepe
YTeHUs 3TON KHUTH 371eMeHTOB a3blka C. OCHOBHOI TeMOll 00enX IIaB SB-
JISTIOTCST MACCUBBI. B 9THX riraBax BbI BCTPETHUTE MPAKTUUYECKOE TIPUMEHEHE
KOHTIETIIINH, n3y4eHHbIX Bam B TiaBe 21. [locie Toro, Kak OHM yCUIAT Batie
[IOHMMAaHUE MACCUBOB, TJIaBa 25 paccKaxer BaM 00 albIepHATUBE MACCUBAM,
MpeyCMOTPEeHHOM B s13b1Ke C, KOTOPast MHOTIa MOKET OKA3aThCsT TOJIe3HOT.

3anosiHeHue MmacCcuBoOB

Kax yske ObLI0 yIIOMSIHYTO B IJIaBe 21, B IporpaMMax MOKET IPUMEHSITh-
sl HECKOJIBKO CITOCOOOB 3aIiOJIHEHHST MACCHBOB. 3HAYEHMsI HEKOTOPBIX Mac-
CUBOB, COZIEPSKAIINX, K TIPUMEPY, KOJINIEeCTBO JHEH B Kak1oM n3 12 Mecsies
TofIa, UCTOPUYECKUE TAHHBIE M3MEPEHUST TeMIIepaTyPhbl BO3/IYXa, Pe3yIBTaThl
KOMMEPYECKO /IeI TeTbHOCTH 32 MPEBIIY NI TO/l U3BECTHBI 3apaHee. Bbr Mo-
JKeTe MHUTNATN3NPOBATh TaKe€ MACCUBBI MMEIOTITUMUCS TaHHBIMA B MOMEHT
0OBSABJIEHUS HTUX MACCUBOB JIMOO C TIOMOIIIBIO OTIePAIIH TIPHCBABAHUSI.
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Bpl Takke MoXKeTe 3aIOHATH MAcCCUBBI JAHHBIMH, BBOJMUMBIMU I10JIb-
3oBaressiMu. Hampumep mporpaMma, OTCIEKMBAIONIAS BBIIOTHEHNE 3aKa-
3a KJIMEHTA, MOJIyJaeT HeOOXOANMbIE JIAHHBIE TOJIBKO TOT/A, KOTA KIUEHT
fienaeT 3aKa3. AHATIOTHYHO 3TOMY JTaOOPATOPHsT Y3HAET PE3YJIbTAThl TECTOB
TOJIBKO MOCJIE TOTO, KaK yYeHble COOepPYT MOIyIeHHbIE PE3Y IBTATEI.

[lpyrue mannble MPUXOAAT B TPOrpaMMy U3 (DailIoB, XpaHAIINXCS Ha
nucke. VlndgopMmalinsa o KIMeHTax, AaHHble O CKJIAJCKAX OCTaTKaxX U IIKOJIb-
HbIii Tabesb YCIIeBAEMOCTH — 3TO MIPUMEPBI 04€Hb 0OBEMHBIX JIAHHBIX, KOTO-
PbI€ CJI03KHO BBOJMUTD BPYUYHYIO IIPU KayK/IOM 3aITyCKe [IPOTPaAMMBI.

B peaJIbHOﬁ JKU3HU Balllv ITPOrpaMMbl MOT'YT U 6y1[yT 3allOJIHATDb MaCCH-
BbI, KOM6I/IHI/Ipy91 cjeaymolue Tpu MeToa:

e IIpucsauBanue
* BBox manHBIX TOJIb30BaTEIEM

o Daiiybl, XpaHsIIUECs Ha JUCKE

OnHolt M3 3a/a4 9TON KHUTH SIBJSIETCS YIIPOIEeHUe 3aadu-IIPUMepOB,
ITO3TOMY IO TOTO MOMEHTA, KaK BbI U3y4YnTe BUABI PaiJIOB, XPAHSIINXCS Ha
JIMCKe, BbI OyzieTe paboTaTh ¢ IPOrpaMMaMH, B KOTOPBIX MACCHBBI 3aIIOJIHSI-
I0TCS C TIOMOLIBIO OIIE€PALUY IPUCBANBAHUS WU, BO3MOKHO, BBOZA HEOOIb-
IITOTO KOJIMYECTBA JTaHHBIX TTOJb30BATEIEM C KJIaBUATYPHI (2 MOTh30BaTeIeEM
Oynere 6bi!).

/ NMPUMEYAHUE

Ha maHHOM aTane BaM BaXXHEe CKOHLEHTPMpOBaTb CBOE BHMMAHME Ha
TOM, 4TO NPOUCXOAUT C MacCMBamMmM NOCAE 3aN0SIHEHUS NX 3HAYEHUSIMN.
OHOI N3 BaXXHENLLNX 3aa4 ABNIIETCH MOMCK BBEOEHHbIX B MaCCUB 3Ha-
YEHUN.

Haxopuukun, xpaHutenu

[IpencTaBbTe cIemyIoONIyio CUTYAIIMIO: Ballla TPpoTrpaMMa COIEPKUT Mac-
CUB, B KOTOPBIN 3allicadbl WIeHTU(DUKAITMOHHBIE HOMEPa KJIUEHTOB, a Tak-
JKe MaCCHB, COIeprKallliil TaKoe jKe KOJIMYeCTBO OalaHCOB KIMEHTOB. Takue
MaCCHBBI 3a9aCTYI0 HA3bIBAIOT NAPALNEALHOIMU MACCUBAMU, TAK KaK OHU Ha-
XOIATCS B CUHXPOHU3UPOBAHHOM COCTOSIHUM, WHBIMU CJIOBAMH, JIEMEHT
Nel4d comep:kuT MAeHTU(OUKAITMOHHBIN HOMEDP KJIMEHTA, UMEIONINI 3a70J1-
JKEHHOCTh, KOTOPYIO MOKHO HaiiTi B asieMenTe Nel14 MaccuBa ¢ GasaHcamu.
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[Iporpamma 06paboTKH HaaHCOB KIMEHTOB MOKET 3aIllOJIHUTh 0Oa Mac-
CUBa JJAHHBIMHY C JINCKA TIPU TIepBoM 3artycke. [lo Mepe pasmereHust KineH-
TOM HOBOTO 3aKa3a 3a/laua Balieil pOoTrpaMMBbl 3aKJII0YAETCS B TIOUCKE JTaH-
HBIX 0 OajlaHce JAHHOTO KJIMEHTA U MPeAOTBPAIEHUN pa3MelleHus 3aKas3a,
ec KJIneHT yske 3amomxan Bam 100 nronmapos (xamgBiuk!).

B o6mumx yeprax 3agady mporpaMMbl MOKHO OTIHCATH CJIEAYIONM 00-
pasom:

1. 3ampocuTh uAeHTUMUKAITNOHHbIN HOMep KaueHTa (KJII09).

2. Cosepmuth nouckK OanaHca KIMEHTa B MACCUBE, KOTOPBII COOTBETCTBO-
BaJI ObI BBEIEHHOMY KJIFOTY.

3. llpounrdopmMupoBaTh Bac 0 TOM, 4TO KJIUEHT y:Ke AosikeH BaM 100 mosi-
JIapOB.

Curemytoniast mporpaMma Kak pa3 BbITIOJHSIET TPY BbINlIEYKa3aHHbIE Jleli-
ctBud. Ha camom gese, B mporpamMMe XpaHUTCS CTUCOK TOJAbKO n3 10 k-
€HTOB, TaK KaK BBI ellle He TOTOBBI B3AThCS 3a MCKOBBII BBOJ (HO BBHI yiKe
noutu K aromy npuiiu!). [IporpaMva mHUIIMATU3UPYET MACCUBBI MIPU UX
0OBSIBJIEHNH, TIOITOMY XpaHeHue TobKo 10 map a1eMeHTOB (MacCuB UeH-
TU(HUKAIMOHHBIX HOMEPOB KJIMEHTOB M COOTBETCTBYIOIINN MacCHB OasaH-
COB) TIO3BOJISIET OCTABUTDH OOSIBJIEHUE MACCHBOB ITPOCTHIM.

W3y4ute aTy mporpaMmy 1epejl BBOJOM U 3aIlyCKOM, IIOCMOTPUTE, CMO-
JKeTe JIM BBl PasobpaThCst B CYTH IPOrPaAMMbI, IPOCTO MPOCMOTPEB IIPO-
rpaMMHBIN KOl U KoMMeHTapu# K Hemy. OObsicHeHre paboThl TIPOrpaMMbl
HaXOJUTCA CPa3y IocJje JUCTUHTA.

// Tlporpamma-npumep N1 m3 rjaBu 22

// PyxoBomcrTsa no C OJjid HOBUUKOB, 3—-& M3OaHMe

// ®amn Chapter22exl.c

/* 3DTa nporpaMMa IPVMHMMAET BBOIMMEI I10JIb30BATEJIEM
UOEeHTUOUKALIMOHHEI HOMEP KJIMEeHTa ¥ CPaBHMBAET eTo

c HoMepamy B 0Gase IaHHHX. ECJIY BBEIEHHHM HOMEP
IpUCYyTCTBYyeT B 0az3e, TO NpoI'paMMa MCIIOJIb3YeT IaHHBIN
BJIEMEHT MacCCHBa IJIS [NPOBEPKM TeKymero OajiaHca
IOJIb30BATEJNIS M BHBOIOUT MNpenynpexneHue, eciu OajlaHc
nonb3oBaTensa Oojybme 100 mosutapoB */

#include <stdio.h>

main ()

{
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int ctr; //CueTumk LMKJa
int idSearch; //VCKOMEI KJIMEHT (KJIOY)
int found = 0; //ByzneT paBeH 1 (MCTUHA) ecyiu KJIMEHT HaAUIEH

//Onpenenenue 10 5JIEMEHTOB IOBYX NapaJjljieJIbHEIX MACCUBOB

int custID[10] = {313, 453, 502, 101, 892,
475, 792, 912, 343, 633};
int custBal[10] = {0.00, 45.43, 71.23, 301.56, 9.08,

192.41, 389.00, 229.67, 18.31, 59.54};
/*BzsaMomercTBMe C IoJib30oBaTesieM, MiylyM 6ajiaHc. */
printf ("\n\n*** IlpoBepka 6ajiaHca kJjmeHTa ***\n");
printf ("BBemouTe MCKOMEIM HOMEpP kKJMeHTa: ");

scanf (" %d", &idSearch);

/*TIOMCK U YCTAHOBJIEHME HAJMUUSA HOMepa KJIMEHTa
B Maccupe*/

for (ctr=0; ctr<l10; ctr++);

{

if (idSearch == custID[ctr])

{

found = 1;

break;

}

}

if (found)

{

if (custBallctr] > 100.00)

{

printf ("\n**BamaHc xymeHTa: $%.2f.\n", custBal[ctr]);
printf (" Kpemur HemocTymeH.\n");

}

else

{

printf ("\n**yY kjmMeHTa XOopoumil KpeOuTHel Oasiasc!\n");
}

}
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else
{
printf ("**Bel BBesM HeBepHBNM 1D kamMeHTa.");

printf ("\n Beemenuwnr ID %$3d B comcke He HaumeH.\n",
idSearch) ;

}
return (0) ;

}

ITonck KiMeHTa ¢ MOMOIIBIO MPOTPAMMBI MMEET TPU BO3MOKHBIX HC-
XOoJ1a:

e DBasanc knuenTa menbiie 100 gosmapos.
* Bananc kauenra caumkom ek (6osbiire 100 gosmapos).

*  UNnentudukanmoHHbIil HOMep KJIUEHTa OTCYTCTBYET B CITHCKE.

[lanee mpuBeZIEHBI TP TECTOBBIX 3aITyCKa IMPOTPAMMBI, IEMOHCTPUPYIO-
e KasKIyTo U3 TPeX BO3MOKHOCTEN

*** [Ipopepka OajlaHCa KJIMEHTa ***
BBeImMTe MCKOMBIM HOMEpP KJMeHTa: 313
**Y KJIMEHTa XOPOUWMM KPEeOUTHBIM OajiaHC!
***x JlpoBepka OajlaHCa KJIMeHTa ***
BBeImMTe MCKOMBIM HOMEp kKJmeHTa: 891
**Bel BBeJIM HEeBepHHM 1D KJIMeHTa.
BeemeHHes ID 891 B chOmMcke He HaWIOeH.
***x JlpoBepka OajlaHCa KJIMEeHTa ***
BeenuTe MCKOMBIM HOMep kJjmeHTa: 475
**BajlaHC kJmMeHTa: $192.41

Kpemur HemocTyleH.

B nepBoii yacTu mporpaMMbl OOBSIBJSIIOTCS 1 MHUIIHATIU3UPYIOTCS IBA
MacCuBa: ¢ UIEHTU(MDUKAITMOHHBIMA HOMEPAMHU KJIUEHTOB, a TaK:Ke COOTBET-
crByrommMu Gasancamu. Kak Bbl yike 3Haere, IIpU IIEPBUYHOM OObSABIEHUN
MacCcHBa BB MOKETE UCII0JIb30BATh OMEPATOP MPHUCBaNBaHU (=) 114 3a1UCH
JAHHBIX B MACCHB.

ITocne BbIBO/la Ha 9KPaH 3arojJIOBKa 1 3alipocCa I/I[[eHTI/I(bI/IKaHI/IOHHOFO HO-
Mepa KJIMEHTa IIporpaMmMa, € IIOMOIIbIO IUKJIa for, IIPpOXOAUT 110 IapaJljiesb-
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HBIM MaCCHBaM B TIOMCKAX BBEJIEHHOTO T0JIb30BaTeIeM HIeHTH(DUKATTMOHHO-
ro HOMepa KJanueHTa. Ecim naeHTnGUKauoHHbIN HOMep HalifieH, 3HaueHne
nepemMeHHOH found ycranaBimuBaercd B 1 (MCTUHA) nna nanpreiinero
MCIOJIb30BaHMsA. B MpoTuBHOM ciy4ae 3HaUueHue repeMenHoi found ocTa-
etcs pasabM 0 (JIOJKD).

p COBET

MepemMeHHble, Hanoaobue nepemMeHHoN found U3 HaLLIero Npumepa, 3a-
4acTylO Ha3bIBAIOTCS ¢siaramu, Tak Kak JaHHasa nepeMeHHasi CUrHannsm-
pyeT (kak 6bl, nogHMMas dnar) octasnbHON NporpaMmmMe, Obln 11 HalkoeH
MOEHTUPUKALMNOHHBIA HOMEP KIIMEHTA.

Hwks £for MOXKeT 3aBEPIIUTHCS, TAK 1 He HAWIS MCKOMOTO KianenTa. Ko,
CJIEIYIONINH 32 IMUKJIOM for, He MOXKET 3HATh, 3aBEPITUJICS ITUKJ TOCPOYHO
Gsiaroiaps BBIIOJHEHUIO KOMaHIbl break (Y4TO 03HAYaeT, 4TO MPOTPaMMe
YAATOCh HAMTH NCKOMOTO KJINEHTA) WJIN JKe IIIKJI 3aBEePITIJICS HOPMAJIbHO.
[ToaTomy nepemennasi found nHGOPMUPYET KOJ, CAEAYIONIMH 32 IUKIOM
for, ObII N HallleH MCKOMBII KJIMEHT.

Koraa for 3aBepiien, kaueHT anbo HaiigeH, 1m6o He Haiigen. Eciu kau-
€HTa YIaJ0Ch HATH, TO BO3MOKHBI CJIEAYIONINE 1B YCIOBUS:

° erlII/ITHI)IIL/,I GaslaHC 9TOTO KJIMEHTa YK€ CJUIIKOM BEJIUK.

o Texymuii 6asaHc JOMYCKAeT ONepaiun B KPEIHT.

Bue 3aBucuMocTi 0T TOTO, KOTOPOE M3 YCJOBUI MCTUHHO, TTPOTPaMMa
nHbOPMUPYeET T0Jb30BaTeNsA O pedyJbraTe. Eciu KIMeHTa HATH He ynaa-
JIOCh, ITPOTPaMMa co00IIaeT 06 3TOM MOJTH30BATEIIO U 3aBEPIITAETCS.

Kax Bam Takas mporpamma u3 peanvoil scusnu? CIIUIIKOM CIOXKHASI,
BBI ckaskeTe? Torza mpocMoTpuTe ee elie OMH MW JIake JBa pa3a — U BB
YBU/IUTE, YTO TIPOrPaAMMa BBITIOJIHSIET Te JK€ caMble aru (X0Th 1 ropasio 60-
Jiee IETAJIBHO ), YTO BBITIOJHUJIN ObI ¥ BBI P MTPOCMOTPE CITHCKA KJINEHTOB

BPYYHYIO.

/ NMPUMEYAHUE

Y10 Ha camMom fesie BaxHO, TaK 3T0 TO, YTO ecnn 6bl B 6a3e Obina Thicaya
vnn paxe 10000 KIMEHTOB M MaCcCUBbI MHULIMANM3UPOBANNCh JAaHHBbIMU
13 ¢arna Ha AncKe, TOT XXE CaMbll MOVCKOBbLIM NPOrPaMMHbIN KO, TakKe
cnpasucs 6bl ¢ 3agadeit! KonnyecTBo AaHHbIX HE BAUSIET HA NIOTMKY Mpo-
rpammel (3a UCKJItOYEHNEM criocoba NHULManM3aummn Mmaccuea AaHHbIMKY).
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[lasee npuBe/ieHa ele o/lHa ITPOrpaMMa, ITOKa3bIBaIoIasd IeHHOCTh CBA-
3aHHBIX MaccUBOB. Bosspaiasch kK 6ackeTOOIMCTY U3 MPeIbILYIIel TIaBbl,
JaHHAs IIPOrPaMMa COAEPAKUT TPU MACCUBA: OLUH JJIS OYKOB, OAUH s peba-
yHI0B (ToA60POB MsYa) U ellie OUH JJIs TOJIeBBIX mepenad. IIporpamma ocy-
MECTBJIAET TMMOUCK CPEIN Pe3yJIBTAaTOB IO OYKaM, HAaXOIUT UTPY, B KOTOPOH
UIPOK 3apaboTas HarnbOJIbIIEE KOJUYECTBO OYKOB, 4 3aTEM PaCIeyaThiBACT
o0OMIMiT pe3yIbTaT UIPOKa M0 BCEM TPeM KaTeropusM B 9TOW KOHKPETHOM
urpe:

// Tlporpamma-npumep N2 m3 rjaBu 22
// PyxoBomcrTBa 1o C IOJjid HOBUUYKOB, 3—-e M3OaHME

// ®ann Chapter22ex2.c

/* DTa mnporpaMMa 3alojiHIeT TPpM MacCKuBa OUYKaMM MIPOKA,
KOJIMYECTBOM NOAOOPOB M TOJIEBEIX Ilepellad, 3aTeM NPOXOIUT
10 MacCHUBY C OYKaMM M HAXOIUT MIPY, B KOTOPOM MIPOK
IoJIyumJl HauOoJibllee MX KOJIMYUeCTBO. [0 MOJIydeHUM 3TOM
nudopMaLIMM NpoTrpaMMa pacliedaTHBaeT obumyM pesyJibTaT
UTPOKa IO BCEM TPEM KATETOPMSM B S5TOM KOHKPETHOM murpe*/

#include <stdio.h>

main ()

{

int gameScores[10] = {12, 5, 21, 15, 32, 10, 6, 31, 11, 10};
int gameRebounds[10} = {5, 7, 1, 5, 10, 3, 0, 7, 6, 4};
int gameAssists([10] = {2, 9, 4, 3, 6, 1, 11, 6, 9, 10};

int bestGame = 0; //CpaBHuUTesbHAd NepPeMEeHHAS IJId OUKOB
camom //pes3ysibTaTUBHOM UTPH

int gmMark = 0; //IaHHasg nepeMeHHAsS OTMETUT CaMylo
//pesyIbTaTUBHYD UIPY

int i,

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

{

//uukn for CpPaBHUT pPe3yJbTaT KaxXIOW MIPH C TEeKyUUM

//HauIydyumM pes3yJibTaTOM, €CJIM 3TOT pPes3ysbLTaT
oKas3LBaeTCHd

//anue, OH CTaHOBUTCHA HAWJIYUIMM M IEepPeMEHHaA—-CUEeTUMK

//CTaHOBUTCS HOBHIM 3HAUEHMEM [epeMeHHOU gmMark

if (gameScore[i] > bestGame)
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{

bestGame = gameScores[i];
gmMark = 1i;

}

}

//PacneudararTbs pes3yJabTaTHl I0MCKa CaMOM Pe3yJlbTaTUBHOU
UT'PEL

//T.K. MHIEKCH MaCCUBOB HaumHaboTca c 0, npubaBurbs 1
kK N MIpH

printf ("\n\nOukM Mrpoka B CaMOM PEe3YyJIbTAaTUBHOU
urpe:\n") ;

printf ("Camor pesynbTaTwMBHOM cTajia urpa Nsd\n",
gmMark+1) ;

printf ("3apaborano %d ouxkoB\n", gameScores|[gmMark]) ;
printf ("Momo6pauno %d msauen\n", gameRebounds[gmMark]) ;

printf ("OcymecTBieHo %d ToJsieBHxX nepemau\n",
gameAssists[gmMark]) ;

return O;

}

p COBET

Ecnv Bbl OTCNEXMBAETE HECKOJLKO MEPEMEHHbIX, CBA3AHHbLIX C OAHUM
1 TEM X€e 0ObEKTOM (Hanpumep, pasnnyHble nokasaTenm Urpoka 3a ogHy
urpy), 6onee 4eTko BCe CBSA3aTb BOEAMHO BaM NMOMOXET CTPYKTypa. Bbl
N3y4nTe CTPYKTYPbI B rase 27 «YnopsaaounmsaHme AaHHbIX G MOMOLLBIO

CTPYKTYP>.

B obenx sagayax-npumMepax U3 9TOW IJIaBbI MCIOJIb3YETCs NOCLe008a-
menvHblil NOUCK, TaK KaK MOUCK B MaccuBaX (MAeHTU(hUKAIMOHHBIIT HOMED
KJIMEHTa M gameScores) OCYNIECTB/IAETCS OT Hayajla MacCuBa 10 KOHIIA,
JI0 TOTO, Kak OyzeT HaiijieHo coBnajgeHue. 110 Mepe yBeJnueHus Balux Ha-
BBIKOB IIPOIPAMMUPOBAHUsSI Bbl y3HaeTe 0 Oojiee COBEPIIEHHbIX CIOCOOaX
ITONCKa JaHHDbIX. B C]Ie,[[yIOH.[ef/,I T'JlaB€ BbI yBI/II[I/ITey KaK COpTI/IpOBKa JAaHHDbIX
MaccuBa T03BOJIIeT YCKOPUTD MIPOIECC MOUCKA JaHHbIX. Bbl TakKe 03HAKO-
MUTECH ¢ ABYMsI O0Jiee COBEPIIEHHBIMU TEXHUKAMK II0MCKa, Ha3blBAEMbIMU
OUHAPHBIM NOUCKOM T NOUCKOM Oefleruem no uuciam Dubonauwuu, Wi nouc-
xom Qubonavuu.
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AGCONIOTHLIA MUHUMYM

Ilenpio MaHHONI TaBbI ObLla JEMOHCTpALMS METOAA ITOMCKA JAHHBIX
B MaccuBe. BbI y3HAMM, KaK OCYIIECTBUTD MTOUCK JAHHBIX B MACCHUBE C TTOMO-
IIBIO KJA10Ya — JaHHBIX, BBOJAMMBIX TT0JIb30BaTeieM. B peasibHOM JKU3HU BaM
yacTo moTpebyercst OCYIIECTBIATh MOUCK JaHHBIX B MapajieJbHbIX MacCHU-
Bax. OanH U3 TaKMX MacCUBOB (KJIIOUEBOI MAaCCUB) COAEPKUT JAHHEIE, Cpe-
I KOTOPBIX OCYIIECTBJIeTCsl TTOUCK. Ecau mouck 3aBepiiaercs yCHEIHo,
OCTaJIbHbIe MACCUBBI IIPEOCTAB/IAIOT HEOOXOAUMbIE JaHHbIE — U BbI MOKETE
OTIOBECTUTH TIOJb30BATENSA O pe3yJbTaTaX MowcKa. Ecam mouck oxoHUmMIC
Heylaueil, Bbl TaKKe JTO0JKHBI COOOIINUTD TOJIb30BaTe 0 00 aToM. [laree nmpu-
BeJleHbl OCHOBHBIE KOHIIEII[NH JaHHOH TJIaBbI.

* 3anoJiHeHWe MaccuBa — JIMIND TepBbIi 1mar. Ilocie Toro Kak MaccuBbI
3aIOTHEHBI, Ballla TIporpaMMa J0JKHA B3aUMOIECTBOBATh C UMEIONTH-
MIUCS JAHHBIMA.

e Jlo TOro MOMEHTa, KaK BbI IO3HAKOMUTECH ¢ HOJiee COBEPIIEHHBIMU TEX-
HUKaMW TIOWCKA, TOJb3yHTeCh TEXHUKOW IOCTIETOBATENBHOTO MOUCKA,
TaK KaK JIaHHAST TEXHUKA — caMasi TPOCTasi U3 N3y4aeMbIX.

* He 3a06pIBaiiTe 0 TOM, YTO COOTBETCTBHE MOKET OBITH TaK 1 He HalIEHO.
Bcerna mpeamnosaraiite, 4To KICKOMOe 3HAYeHUE MOKET He HaXOAMThCS
B CIIMCKe 3HAYEHWIA, TI09TOMY BCerjia IpeycMaTpuBaiTe Ko st oopa-
OOTKU HeHANIEHHBIX 3HAUeHUH
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COPTUPOBKA MO ANNPABUTY
N YNOPAAO4YEHUE AAHHbIX

B sTo0ii r1aBe
* Y60opKa B loMe: COPTHPOBKA

° HpOBeZIeHI/Ie boJiee 6bICTpOFO ITIONCKa

Copmuposka — 3TO KOMITBIOTEPHBINI TEPMUH, O3HAYAIONTUN YIOPSIIO-
YeHWe CIMUCKOB 3HAYeHUN. BBl JIOKHBI yMETh HE TOJIbKO HAWTH JlaHHbIE
B MaccuBe, HO TaK’Ke 3a9acTyT0 M OTCOPTHPOBATD UX B OTIPe/IeJICHHON TTOCTe-
JI0BATEIbHOCTH. KOMIIBIOTEPHI UI€ATBHO MOAXOIAT IJIsT COPTUPOBKU U YIIO-
pSAMOYEHUS JAHHBIX, a MACCHUBBI TPENOCTABJASIOT 3 (eKTUBHBIE CPEICTBA
XpaHeHUs COPTUPOBAHHBIX TAHHBIX.

He Bcerna nannble XpaH4Tc4 B IPOrpaMMax UMEHHO B TOM BU/IE, B KAKOM
BbI XOTeJ I ObI MX YBU/ETh Ha sKpane. Harpumep, abuTypreHTbI HE TIOAAI0T
3asIBJIEHUS B BY3 B a/I(DaBUTHOM TTOPSI/IKE, XOTsT OOJIBIIIMHCTBO 0O6Pa3oBaTe h-
HBIX yUPEeXIEHUN pacredyaThlBaiOT CIIUCKUA MOCTYTUBITNX UMEHHO B aida-
BUTHOM TIopsiike. Takum o6pasom, mocse cbopa JaHHBIX O CTYJIEHTaX KOM-
HBIOTEPHBIE TTPOTPAMMbI BY3a JOJIKHBI KAKUM-TO 00Pa3oM BBICTPOUTDH 9TH
JaHHble B a/(haBUTHOM TIOPsIAKE 10 OyKBaM (haMUIUil OyLyIIMX CTYIEHTOB.

Jra rJ1aBa MoCBsIIeHa MPOCTEHeMy METOY KOMIIBIOTEPHOI COPTUPOB-
KW JIAHHBIX: NY3bIPbKOBOU COPMUPOBKE.

Mpubepemcsa B oMe: COPTUPOBKa

Ecuint BBI XOTHTE YIIOPSIOYHTH 110 ai(haBUTY CIIUCOK OYKB U UMEH WJIN
K€ PACIIOJIOKUTD CIFICOK CYMM TPOJIAK 10 803pacmanuto (110 BO3PACTAHUIO
03HaYaeT OT MEHBINETO K OOJIBIIEMY, a TI0 YObléaHuto — OT OOJIBIIETO K MEHb-
1emy ), BaM oTpeGyeTcst BOCTIOIb30BATHCSI TIPOTIEyPpaMu COPTUPOBKU. Pa3z-
YMeeTCsl, CIIUCOK YIIOPSI0UMBAEMbIX 3HAYEHIIT OY/IeT XPAHUTHCS B MACCHBE,
TaK KaK 3HAYEHUs, XPAHSIIMECS] B MACCUBE, OYEHD IIPOCTO TIEPEYIIOPSIIOUUTh
C TIOMOII[HIO MH/IEKCOB 9JIEMEHTOB MaCCUBOB.
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[Moxymaiite Hax TeM, Kak Obl BbI COOMPAIN W YIIOPSAZOYMBATIHA KOJIOLY
OPOIIEHHBIX B BO3/AYX KapT. Bbl ObI MOAHUMAIN WX C TIOJIa OAHY 3a OJHOM,
cMoTpesin Obl, KaK COOTHOCUTCSI TOJBKO YTO MOAHSATAs KapTa ¢ KapTaMHu, YKe
UMEIONMMUCS Y Bac B pyKaX. 3a4acTyio Bbl OyjeTe MEHsSITh MeCTaMU TOJI-
HATBIE KapThl. [IJIsI COPTUPOBKM MacCHBa MPUMEHSIETCST aHATIOTUYHAST TTPO-
1e/ypa: 3a4acTyio BaM He0OXOAMMO ITOMEHSTh MECTaMU 3HAYEHUs, yKe Ha-
XOJISATINECS] B MACCHUBE.

Cy1ecTByeT HECKOJIBKO METO/I0B KOMIBIOTEPHON COPTUPOBKYU 3HAYe-
Hui. B 9T0i1 r/1aBe Mbl 00y4M BaC METOLY NY3bPbKOBOU copmuposku. Me-
TOJI y3bIPbKOBOI COPTUPOBKH HE OTJIUYAETCST 0COO0H 3(hHEKTUBHOCTHIO
B CPaBHEHUU C JIPYTUMHU METOJaMU, HO OH CaMBIi MTPOCTOM I TOHUMA-
nust. HazBaHue <«Iy3bIpbKOBasi COPTUPOBKaA» 1MO00PAHO B COOTBETCTBUU
¢ TIPUPOION TAaHHOrO MeTona. Bo BpeMsi COPTHUPOBKM 3HAYeHUsI Kak Obl
«BCIJIBIBAIOT» BBEPX I10 CITUCKY MPHU KAKIOM TTPOXOKAECHUN 10 AHHBIM.
Ha puc. 23.1 uzobpasken mpoiece COpTUPOBKY MSITH YNCEI M0 My3bIPhKO-
BOMY METOJY.

Crenytommas mporpamma coptupyet crircok u3 10 ynces. Bee uncna cre-
HEPUPOBAHBI caydaiiHo GyHkiuelt rand (). [Ipomexypa my3sIpbKOBOIT CO-
PTHUPOBKH HECKOJIBKO OoJsiee CIOKHA, YeM TTPOCTO BJIOKEHHBIN IUKJI for.
BHyTpeHHUI MK IPOXOAUT 110 CIIUCKY 3HAYEHUIT, MEHsISI MECTaMU JIIOYI0
Tapy 4ucesi, pacrooKeHHYI0 He TI0 MOPS/IKY. BHEIHMI UK 3aCTaBiseT
BHYTPEHHWH ITUKJI TOBTOPUTHCS HECKOJBKO pa3 (110 0JHOMY Pasdy s Kax-
JIOTO 2JIeMEeHTa IUKJIA).

Bonyc, yacto BcTpevaronuiics B0 MHOTUX YJIYYIIEHHBIX MeTOAAaX ITy-
3BIPHKOBON COPTUPOBKU COCTOMT B MPOBEPKE TOTO, ObLJIA JIK COBEpPIIeHa Te-
pecTaHoBKa 3HAYEHMIT BO BpeMsl JIIOOOH U3 UTepaiuii BHyTPEHHETO KA.
Ecuu mepectatoBKa He Obliia COBEpINEHa, TO BHEITHUH IIHKJT TIPEsKI€BPEMEH-
HO 3aBepinaercs (¢ MOMOIIbIO BbipaskeHust break). Takum obOpasom, ecan
CTIUCOK GBI M3HAYATHHO OTCOPTUPOBAH HJIH JIJISl €T0 COPTUPOBKHU TPeOyeTest
JIUITh HECKOJbKO UTEPAIuii, BHEIIHEMY ITUKIY HET HEeoOXOUMOCTHU COBEP-
MIaTh BCE 3aIIAHNPOBAHHBIE TIOBTOPEHNUS.

// Tlporpamma-npumep N1 m3 rjaaBe 23
// PykosomcrTea no C Ojd HOBMUKOB, 3-& M3ITaHMe
// ®amn Chapter23exl.c

/* DrTa nporpamma reHepupyeT 10 CIydyarHBIX UUCEJ,
a zareMm copTUpyeT ux */

#include <stdio.h>
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[Iepen copTupoBKoii: 50

Bo BpeMs mepBoTo MPoxo/1a KOMITBIOTED CPaBHUBAET IIEPBOE U BTOPOE
3Havyenue. Tak kak 32 menbine 50, OHU MEHSIIOTCS MECTAMMU:
32
50
93
2
74

[Tocuie aToro kommbioTep cpaBuuBaeT 32 1 90 1 ocTaBsIeT UX Ha
cBoux MecTax. /lanee kommbiorep cpaBuuBaet 32 u 2. Tak kak 2
MeHblile, 32 1 2 MEHSIIOTCSI MECTaMU:
2

50

93

32

74

Haxonerr, koMIbioTep cpaBHUBAET 2, HOBOE TIepPBOE 3HAYEHHE,
¥ 74 1 OCTaBJISIET UX HA CBOMX MECTaXx.

[Tocse mepBoro mpoxoa: 2

50

93

32

74
Bo Bpems BTOpPOTO IPOX0/Ia KOMITLIOTEP CPABHUBAET BTOPOE
snauenue, 50, u 93 u ocrassier ux. /lasee kommbroTep cpaBHUBaET 50
1 32 1 MeHsIeT UX MeCTaMMU:

32
93
50
74

Jlasiee KOMIIBIOTEP CPABHUBAET BTOPOE 3HAYeHUE, 32, 1 74
U OCTaBJISIET WX.

ITocJie BTOPOro mpoxoa: 2

IIporecc MPOTOIIKAETCS, TIOKA BCE YA He OYayT OTCOPTHPOBAHBI

ITocre TPETHETo IIPpoxXoaa: 2

[Tocne ueTBepToTO MTPOXO/A: 2
74
93  (OTCOPTUPOBAHO)

Puc. 23.1. MNpu Kaxa0M NPOXOAE HUXKHNE 3HAYEHMNS «BCMIIbIBAIOT»
BBEPX MO CrUCKY
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#include <stdlib.h>

#include <time.h>

main ()

{

int ctr, inner, outer, didSwap, temp;

int nums[10];

time t t;

//ECiu BBl He BKJIOUUTE 3TO BHpPAaxXeHMe, TO INpoTlpaMMa BCeTrIa
//Byner TeHepuMpoBaThL OIHM M Te xe 10 uuces

srand (time (&t)) ;

//TlepBLIl mWar — SBarloJIHUTh MACCUB CJIyUYaWHBEMU UYUCIIaMU
//(or 1 mo 100)

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

{

nums [ctr] = (rand() % 99) + 1);

}

//PacneuyaraTs MAacCuB B COCTOSHUM OO COPTUPOBKM
puts ("\nCnmcok umMceJs nepen COPTUPOBKOM:") ;

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

{

printf ("$d\n", nums[ctr]);

}

//CopTrpoBKa MaccuBsa

for (outer = 0; outer < 9; outer++)

{

didSwap = 0; //CranoBurcsa paBHOM 1 (MCTUHA), eciy COMUCOK
//elme He COpPTUPOBaH

for (inner = outer; inner < 10; inner++)

{

if (nums|[inner] < nums[outer])

{

temp = nums[inner];
nums [inner] = nums[outer];
nums [outer ] = temp;
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didSwap = 1;

}

}

if (didSwap == 0)

{

break;

}

}

//Pacrnedararb MacCCHB IO COCTOSHMI I[IOCJIE COPTUPOBKU
puts ("\nCnmMcok uyMceJs nocje CopTupoBkuU:");
for (ctr = 0; ctr <10; ctr++)

{

printf ("$d\n", nums[ctr]);

}

return 0;

}
IKpaHHBII BBIBOJ] TPOTPAMMBI BBITJISITUT CJELYIOIUM 00pa3oM:

CnMcok umMceJ nepen COPTUPOBKOM:
64

17

1

34

9

5

58

5

6

70

CnmMcoxk d4mceJl NOCJie COPTUPOBKU:
1

5

5
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17
34
58
64
70

/ NMPUMEYAHMUE

TekcCT, BbIBEAEHHbI MPOrpamMmMori Ha 3KpaH Ballero KoMnbioTepa MOXeT
OT/INYATbCA OT NPUBEAEHHOIO BbIlLE, TaK Kak Mpu MCNOosb30BaHUM pas-
HbIX KOMMUASTOPOB pe3ynbTaTbl paboTbl GYHKUMN rand () pasauyaioT-
cs1. Camoe BaxHOe, Ha 4TO cneayeT 06paTuTb BHUMAHME — 3TO CMMCOK
13 10 creHeprpoBaHHbIX Ballen NPOrpamMmon Yucesn, KoTopble A0JIKHbI
ObITb YNOPSA0Y€EHbI MO 3aBepLUEHMN PaboTbl NPOrpaMMmbl.

Mexanusm IepeCcTaHOBKU YHCEJI BO BHYTPEHHEM ITUKJI€ BBITJIAAUT CJie-
JYIOLIMM 0OPasoM:

temp = nums[inner];
nums [inner] = nums[outer];
nums [outer] = temp;

VHBIMU CJIOBAMHM, €CJIM HeoOXOouMa rmepecTaHoBKa 4uces (TepBoe U3
CPpaBHUBAEMBIX [IBYX YHCEJl OoJIbIIIe BTOPOTO), TO MIPOTPaMMa J0JIKHA TTOMe-
HSATb MECTaMHU 2JIeMeHThbl nums [ inner] U nums [outer].

Be1 MoskeTe 3a71aTbCsl BOITPOCOM, /IS YeTO TIPU TIepeCcTaHOBKe 3HAYCHUI
JIByX TIePEMEHHBIX HaM TTOTPebOBAIACH ellle OfiHA, JAOMOJIHUTENbHAS, TIepe-
MeHHad temp. EcrecTBeHHBIN (HO HEBEpHBIN) MEXaHW3M I€PECTAaHOBKU
3HAYEHU J[BYX MEPEMEHHBIX BBITJISAIEN Obl, HATIPHIMED, CJIEAYIONUM 00-
pasoM:

nums [inner] nums [outer]; /* HE MeHseT mMecTaMu */

nums [outer] = nums[inner]; /* nea 3HadeHusa */

IlepBag ormepaiiugd TpUCBaWBAHUSA CTUPAET 3HAYEHUE TEPEMEHHON
nums [inner], TakuM 00pa3oM, BTOPOU Olepaliiy MPUCBAaNBAHUS YiKe He-
4yero IpucBauBaTb. VIMEHHO [03TOMY /ISl [IePECTAHOBKU 3HAUYEeHUH ABYX
HepeMeHHbIX TPeOYeTCs TPEThs epeMeHHas!.
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p COBET

Ecnn Bam Heo6Xxo0OMMO OTCOPTMPOBAThL CMMCOK MO yBbIBAHMIO, TO BaMm
HY>KHO NN MOMEHSTb 3HaK MeHbLLE (<) Ha 3Hak 6osbLue (>) nepen, Ko-
OOM, NepecTaBnAoLWMM 3HA4YEHNS NEePEMEHHbIX.

Ecsii BaM He0GXOIMMO PaCIOIOKUTD B ai(haBUTHOM MOPSIZIKE CIICOK CHM-
BOJIOB, BbI MOJKETE CJIeJIaTh 9TO, IIPOBEPAs U IIePecTaBJisadd MecTaMy 3Ha4eHU
CHMBOJIBHOTO MAaCCHBa, aHAJOTUYHO TOMY, KaK Mbl COPTUPOBAJIM YUCJIOBBIE
3HAYEeHUsT B MPEABIIYINeM mpuMepe. B raBe 25 BBl y3HaeTe, Kak COXPAHUTh
[IePeYHU CUMBOJIBHBIX JAHHBIX C BO3MOKHOCTbIO MOCJIE/IYIONIel COPTUPOBKU.

YCKOpPEeHHbIN NOUCK

Wuoraa copTupoBKa AaHHBIX MOKET YCKOPUTH UX TIOUCK. B mpepimyeit
rJlaBe BBl O3HAKOMUJIUCH C MTPOTPAMMON, UCKaBIIeH UIeHTU(MOUKAITNOHHBIN
HOMep KJIMEeHTa B MAacCUBE TAKNX HOMEPOB.

Ecain uckombiit HoOMep ObLT Hali/IeH, TO JIJIsi IPOBEPKH TLJIATEKECTTOCO0-
HOCTH MCIIOTb30BAJICS COOTBETCTBYIOIIIIT S TOMY HOMEPY KPEIUTHBIN Hatac
(u3 ppyroro maccuBa). IIpu aToM ugeHTHdUKAIIMOHHBIE HOMEPA KIUEHTOB
He ObLJIM OTCOPTUPOBAHBIL.

Bcera Obl1a BEPOSITHOCTD, YTO BBEJIEHHBIN MOJIB30BaTEIeM UIAEHTH(hU-
KaI[MOHHBII HOMEp KJIMEHTa MOT He ObITh Hali/IeH, HApUMep ecJid HOMep
ObLI BBEJIEH HEKOPPEKTHO WJIM HOMEP He ObLI 3amucaH B MaccuB. IIpeskie
YeM IIPOrpaMMUCT MTOHUMAJI, YTO TIOUCK HOMePa OKOHUYMJICS Heynadel, 1mpo-
rpaMma J10/KHa Obljia TIPOBEPUTH U COTIOCTABUTD C BBEJAEHHBIM KasKIbIil 13
UIeHTU(MUKATTMOHHBIX HOMEPOB, XPaHAIINXCS B MACCUBE.

OpHako, ecyiv Obl TIepe] HaualoM IIOMCKA MaCCUBBI OB OTCOPTUPOBAHDI
110 UAeHTU(PUKALUOHHBIM HOMEPAM, TO IIPOrpaMMe He TPeOOBATIOCH ObI KakK-
JIBIii pa3 MPOBEPSTh KayK/Iblii 3IeMEHT MacCHBa II€Pe/l BBIHECEHUEM PelleHus,
YTO UCKOMBIN 9JIEMEHT He MOKeT ObITh HaiizeH. Eci Obl MacCuB MIEeHTH-
(bUKAIMOHHBIX HOMEPOB OBLJI OTCOPTUPOBAH, U TIporpaMme ObLil Obl TIepeIaH
HOMEp KJIMEHTa /ISl TIOMCKa, TPOrpaMMa IPaKTHYeCKK Cpasy ToHsiia Obl, Co-
JIEPIKUTCS JIM JAHHBIN 3JIEMEHT B MaccuBe. PacCcMOTPUM CJIeYIONUii CIIUCOK
HECOPTUPOBAHHBIX MAEHTH(DUKAIMOHHBIX HOMEPOB M0JIb30BaTEIEIi:

313
532
178
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902
422
562

[Ipeamono:xuM, 4TO TIpOrpamMMe HY>KHO HAlTH KIueHTa ¢ HoMepoM 413.
B carydae ¢ HecOpTHPOBaHHBIM MaCCHBOM, TIPOrPpaMMe TIPHUIILIIOCH ObI COMO-
CTaBUTDb UAEHTUPUKAITMOHHBIN HOMEDP 413 ¢ KasK/bIM 3JIEMEHTOM JJAHHOTO
MaccuBa.

Ecsin 6bI MaccuB cofiepsKasl COTHU VJIH THICSTYU 9JIEMEHTOB, & He TOJIBKO
JIUTTH 1eCTh, TO KOMIIBIOTEPY Ha OCO3HAHUE TOTO, YTO COBIA/IEHNI B MacCH-
Be HeT, MoTpedoBasoch Obl ropa3no GoJIbIlle BpeMeHH, TaK KaK KakK/Iblil pa3
HPUXOANIIOCH ObI CIMYATh BBEJAECHHBIN HCKOMBIIT HOMEP CO BCEMU HOMEPaMH,
umeommMucs B Maccuse. OIHaKO ecsin Gl 3HAUEHNUST OBLIN OTCOPTUPOBAHBI,
TO Tepejl TOHUMAHIEM TOTO, YTO MCKOMBIN HOMED He MOKeT ObITh HaiiieH,
porpaMme He BCer/ia MPUXO/II0Ch ObI TIPOCMATPUBATH BCE JIEMEHTBI Mac-
cuBa. Huxe mpezictaBiien TOT ke caMblil CITMCOK 3HAYEHUH, HO OTCOPTHPO-
BaHHBI! 110 BO3PACTAHUIO NICHTUDUKAITMOHHBIX HOMEPOB:

178
313
422
532
562
902

CopTupoBKa crnmucka 3HAYeHWH IO3BOJISIET YCKOPUTh TOWCK. Temeph
ecJi Bbl OyJiete UCKaTh MAeHTU(UKAIMOHHBIN HoMep 413, Baia mporpam-
Ma MOXKET 3aBepUINTb IIOMCK, IPOCMOTPEB TOJBKO TPHU 3JIeMEHTa MaccuBa.
422 — TpeTuii 3JieMeHT MacCUBa, COOTBETCTBEHHO, Ballla ITPOrpaMMa MOKET
MIPEKPATUTH TIOVCK, TaK Kak 422 6osbiie 413, a 3HauuT, 422 cJieyer B CIICKe
nocJie 413.

% NMPUMEYAHMUE

B HekoTOopbIx cnyyasix NOMCK MO COPTMPOBAHHBIM MacCuBaMm Heobs3a-
TeNbHO BbICTPEE Moucka Mo HECOPTMPOBAHHbIM. Hanpumep, ecnu Gbl
B NpeablayLeM CMMCKE BaM HYXHO Oblnio 6bl HANTU MAEHTUPUKALMOH-
HbIi HOMep KnMeHTa 998, To Balle NnporpaMmme NpULLIoCh Obl NMPOBEPUTL
BCE LLECTb 3/IEMEHTOB MacCuBa Nnepes TeM, kak 6bin 6bl coenaH BbIBOA,
YTO 9NIeMEeHT 998 B MacCuBe He HalaeH.
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Crenyiomias mporpaMMa — COYeTaHue TPOrPaMMbl MTOUCKA MAeHTH(DH-
KAIlMOHHBIX HOMEPOB KJIMEHTA U3 MPebIIyIell [JIaBbl U MPOIEAYPbI COP-
TUPOBKU 3HAYEHUU W3 TPeAbIAyIlero mpuMmepa aToil riasbl. [Iporpamma
MIPOU3BOIUT COPTUPOBKY HAEHTHU(MDUKAITMOHHBIX HOMEPOB KJIHUEHTOB, 3a-
TEM 3allpalliuBaeT M0JIb30BaTes sl BBeCTH HOMED st oucka. [locie aroro
[porpaMMa OIIpeJeseT, He MPEBbIIAET JU KPEAUTHBI OalaHC KIWEHTa
100 mosmmapo. OmgHako, ec AeHTUDUKAITNOHHBIN HOMED B CITUCKeE He Hali-
JIeH, IIporpaMMa 3aBepiiaeTcs pambiie. VMelite B BULY, 4TO MAaCCUB TOJIBKO
st u3 10 21eMEHTOB MOKET CO3/IaTh OLTYIIEHUE, YTO TaKask CIIOKHAS TIPO-
rpaMMa — 3TO HEHY’KHOE M3JIUIIEeCTBO, OMHAKO KO/ TIPOrpaMMbI, 06pabaThl-
BaOIell ZJaHHbIE JIECATOK THICAY KIMEHTOB OBLIT OB TOYHO TaKUM JKE.

// Tlporpamma-npumep N1 m3 riaBu 23
// PykoBomcTBa o C mJjg HOBMUKOB, 3-€ M3IOaHMe
// ®@ann Chapter23exl.c

/* 2Ta nporpaMMa OCYECTBJSET [IOMCK B OTCOPTUPOBAHHOM
CNMCKE MUISHTUPMKALUMOHHEKX HOMEPOB KJIMEHTOB I BEBOIUT
COOTBETCTBYOIVA KPEeOWUTHBI OajiaHc */

#include <stdio.h>

main ()

{

int ctr; //Cueruuk uuKIIa

int idSearch; //VCKOMBI KJIMEHT (KJIOY)

int found = 0; //Bymer paBeH 1 (UCTUHA) ecnu KJIMEHT
HauIeH

//Onpenenenne 10 5JIEMEHTOB IOBYX [MapaJjljieJIbHEIX MAaCCUBOB

int custID[10] = {313, 453, 502, 101, 892,
475, 792, 912, 343, 633};
int custBal[l0] = {0.00, 45.43, 71.23, 301.56, 9.08,

192.41, 389.00, 229.67, 18.31, 59.54};

int tempID, inner, outer, didSwap, 1i; //Ijisa COpTUPOBKU
float tempBal;

/* CHauajla OTCOPTMPOBATHL MaCCHUB IO HOMepaMm */

for (outer = 0; outer < 9; outer++)

{

didSwap = 0; //CranoBurcsa paBHoi 1 (MCTUHA), ecyay CIMCOK

//eme He CoOpTMPOBAH
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for (inner = outer; inner < 10; inner++)

{

if (custID[inner] < custID[outer])

{

tempID = custID[inner];

tempBal = custBal[inner];
custID[inner] = custID[outer];
custBal[outer ] = tempBal;

didSwap = 1;

}

}

if (didSwap == 0)
{

break;

}

}

/*B3auMMOIEeNCTBME C IIOJIb30BaTeJIeM, MIyIrM OajiaHc. */
printf ("\n\n*** [IpoBepka OajlaHca kJueHTa ***\n");
printf ("BBemouTe MCKOMEIM HOMEpP kKJameHTa: ");

scanf (" %d", &idSearch);

/*TIOMCK U YCTAHOBJIEHME HAJMUMSA HOMEepa KJIMEHTAa
B Maccuse*/

for (ctr=0; ctr<l0; ctr++);

{

if (idSearch == custID[ctr]) //OHM PaBHE?

{

found = 1; //HOa, dmar paBeHCTBaA yCTAaHOBMTBH B 1

break; //NpomosXaTb LUKIJI HE HYXHO

}

if (custID[ctr] > idSearch)//HeT cMeiCcsa IPOIOOJIKATEL IOUCK
{

break;

}
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}

//Tlo 3aBepmeHryr LUUKJa, HOoMep Ovwl JmbO HaMOeH

// (found = 1), smbo HerT

if (found)

{

if (custBal[ctr] > 100.00)

{

printf ("\n**Basiauc kimenTa: $%.2f.\n", custBal[ctr]);
printf (" Kpemur HemocTymneH.\n");

}

else

{

printf ("\n**y xameHTa xopommi KpeIuTHH OajaHc!\n");
}

}

else

{

printf ("**Ber BBesm HeBepHeM 1D kimeHTa.") ;

printf ("\n Beemenuwemi ID $3d B chnmucke He HaumeH.\n",
idSearch) ;

}

return (0) ;

}

;Q MPUMEYAHUE

Kpome nokepHoM nporpamMmmbl-uUrpbl B npuaoxeHun B «Mporpamma Nokep
¢ obMeHOoM», MporpaMma M3 npeabiayLero npumepa, noxanyn, camas
CNOXHaga ons NoOHMMaHUg N3 BCEX NPOrpaMmm 3Tom KHUrn. NonHoe NoHu-
MaHMe 1 OBNafgeHne 3TON NPOorpamMmon NeEPEHOCUT BaC Ha HOBbLIN YPO-
BEHb, 3HAYNTENbHO BbiLLE HOBMYKA. Haluv no3apasneHns 1 WAsnbl BBEPX
KOrga Bbl OBNafeeTe JIOrMKom Koga 3Tom nporpamMmmbl. BoT BuguTe, B KOH-
LLe KOHL,OB, NpOrpaMMnpoBaHme Ha a3bike C He Takoe yXX 1 CNoXHoe!

[Iepen o3nakoMIeHHEM C 9TOI MMPOTPAMMOI BBI y’Ke OB MeTOa-
MU TIOMCKA ¥ COPTHPOBKK JAHHBIX B MacCHBax. JTa IporpamMMa JIHib 00b-
exunsier obe mporeypbl BMecte. OHAKO eIMHCTBEHHOW OMOTHUTENbHOI
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3a/1a4eif, perraeMoit JaHHOHN TTPOTPAMMOIA, SIBJISIETCSI CHHXPOHU3AINS JIBYX
TTapaJjiyieJIbHBIX MacCHBOB TTPH TIOMCKe 3HaUYeHnH. Kak MOJKHO BUIETH B Tese
6JI0Ka KOJ1a, OTBEYAIOIIETO 32 MOUCK 3HAYEHU T, TPH TIEPeCTaHOBKe 3HAYEHU I
3JIEMEHTOB MacCUBa € ACHTU(HUKAITMOHHBIMU HOMEPaMH KINEHTOB (MacCUB
custID), mporpaMMa IPOU3BOINT MOMCK 1O MHAEKCY COOTBETCTBYIONIETO
aJIEMEHTA MacCHBa C IAHHBIMU O OaJlaHCe KJIMEHTOB.

N3-3a caepytoriero yyactka Kojia MOXKET TPOU30UTH MIPEKIEBPEMEHHOE
3aBepIIIeHNe MMPOIEAYPhI TONCKA:

if (custID[ctr] > idSearch)//HeT cwMmeiCiia NPOMOJIKATH
IIOMCK

{

break;

}

B cayyasx, koria MacCuB COJIEP;KUT HECKOJIBKO THICSY 9JIEMEHTOB, TAaKOI
oreparop i f MOXKeT CAKOHOMUTD 3HAYUTEIBHOE KOJTUYECTBO IIPOLIECCOPHO-
IO BPEMEHU.

Copep:kaTh COPTHPOBAHHBIE MACCUBHI HE BCET/A TPOCTO 1 3(h(HEKTUBHO.
Hanpumep, Bpsi/ i BbI 3aX0Tesn Obl, 4TOOBI Ballia IIPOrpaMMa COpTUpOBaIa
GOJIBIIIOI MACCUB KayKIblil pa3 Tpy 100aBJICHUY, U3MEHEHUN WU YIaIeHUN
OIIPE/IeJICHHOTO 3HAYCHMUSL.

[Tocsre copTHPOBKM HECKOJBKUX THICAY 3JIEMEHTOB MaCcCHBA TTOBTOPHAS
COPTHUPOBKA MaccuBa IocJie J100aBJIeHNs] HOBBIX 3HAYEHWIT MOJKET 3aHSITh
IPOJIOJKUTENHHOE BPEMs], JIa’Ke eCJIi Y Bac OBICTPBIN KOMITBIOTEDP. YCOBEp-
[IEHCTBOBAHHBIE METO/bI PAbOThI ¢ MACCHBAMU MO3BOJISIIOT FAPaHTUPOBATh,
YTO BbI BBOJUTE HOBBIE 3JIEMEHTBHI MACCUBA YK€ B IOPSIJIKE CJI€OBAHUS,
U MaccHB OCTaeTcs oTcopTupoBaHHbIM. (OHAKO TaKMe TEXHUKN HAXOASTCS
TaIeKo BHE TOJIA 3PeHMs JaHHON KHUTH.) Bl 1 Tak Xopoiro mporpeccupye-
T€, TI0ATOMY YCJIOKHSTD 3TOT IPOIIECC MBI HE CTAHEM.

AGCONIOTHbIA MUHUMYM

[lesbio aHHOI TyIaBbl OBIJIO O3HAKOMHUTH BAaC ¢ METOJOM ITy3bIPbKOBOIT
COPTUPOBKU U YTIOPSA0YEHUS 2JIeMEHTOB MaccuBa. J[yig copTupoBKy Maccu-
BOB HET HEOOXOANMOCTH B M3Y4YE€HUH HOBBIX KOMaH 1 si3bika C. Bo3MOKHOCTD
COPTUPOBKHU — OJIHO M3 OCHOBHBIX IIPEMMYTIECTB MacCUBOB. [1pu HeoOxo11-
MOCTH HyMEpaIHs 2JIeMECHTOB MacCHBa TT03BOJIIET BaM MPOXOAUTH TIO KaXK-
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JAIOMY M3 HUX U ITEPECTABJIATD 3HAYE€HM . Hwuxe rnepedyncyieHbl OCHOBHBIE KOH-
eI TEKCTa I'JIaBbI.

[Tpu copTUPOBKE 3HAYEHMIT OT MEHBIIETO K GOJIBIEMY BOCIIOIb3YHTECH
METOJIOM COPTUPOBKH 10 BO3PACTAHUIO.

[Tpu copTUpOBKE 3HAYECHUH OT OOJIBIIETO K MEHBIIIEMY BOCIIOJIb3yHTECH
METO/IOM COPTUPOBKHU 110 YOBIBAHUIO.

Biioskenublii UK for MpeanbHO MOAXOMMT IS OCYIIECTBIEHUS IIy-
3BIPHKOBON COPTHPOBKH, KAK BbI MOTJIN YOEAUThCSI G1aroapst IpuMepam
B 3TOM IJ1aBe.

He mensiite MecTamMu 3HaYeHUS JABYX IEPEMEHHDBIX 0e3 IIpeaoCTaBJICHMA
TpeTbeﬁ HGPEMGHHOﬁ JJIA XpaHeHUA ITPOMEKYTOYHOI'O 3HAYCHU AL

[Tpottesypbl COPTUPOBKHU DJIEMEHTOB MacCHBa He 00sI3aTeIbHO CIIOKHBI:
HayHUTE C IPUMEHEHUs IPOCTbIX METO/AMK, OIIMCAHHBIX B 3TOW TJIaBe,
W aIalITUPYNTE UX TTO/T CBON HY K/IBI.

He 3a6biBaiiTe cOpTHPOBATH MACCHBBL: HTO YCKOPHT TIPOIIECC TIOUCKA CO-
JlepsKaInXcs B HUX 3HAUYEHU.



Maea 24
PA3IrAKA TAMHbI YKA3ATEJIEN

B aroii riaBe
» Pabora c anpecamu namsTH
*  OO6bsiBIIEHE TIepEMEHHBIX-YKa3aTe el

e Ucmomp3oBanue pa3bIMEHOBBIBAIOIIEH *

Ilepemennvie-ykasamenu, 4YacTo Ha3bIBAEMbIE MPOCTO YKA3AMENSIMU,
s3bika C MO3BOJISIOT BaM ClleJIaTh TOPasao OOJIbIlee M0 CPaBHEHUIO ¢ BO3-
MOKHOCTAMU APYTUX SA3BIKOB IIPOTPAMMUPOBaHNA, HE TIOAAEPKUBAIONINX
ykazartesu. [Ipu mepBoM 3HAKOMCTBE ¢ YKa3aTeIsIMHU Bbl, BOBMOKHO, 3a/1a/(1-
TECh BOIPOCOM: «A B UeM CMbICII?» (JlaXKe TIOCTIe TOTO, KaK Bbl B ITOJIHOI CTe-
MeHU OBJIA/IE€Te YKa3aTe SIMI, BbI, BEPOSITHO, Oy/leTe MPOI0JIKATh 3a1aBaTh
TOT K€ CaMBIi BOIIPOC). YKa3aTes I MPe0CTABISIOT CPEICTRA I TOUCTUHE
MOIITHOT'O TIPOTPpaMMUPOBaHNA Ha A3bIKE C. B 27011 KHIUTE MBI TIOKAKEM BaM
JIMIITh CaMylo BEPXYIIKY aiichepra ykasaTeJieil, Te KOHIIEHIMH, KOTOPbIE BbI
U3y4YHUTe 3/1eCh, CTAHYT MPOYHBIM (DYHIAMEHTOM Ballero Oy/IyIIero B mpo-
rpammupoBannn Ha C.

Appeca namatm

B Bamem xoMmbpioTepe ecTh GOJBIIOE KOJIMYECTBO HMaMATH. Bo Bpems
BBITIOJTHEHUS Ballla ITPOrPaMMa HaXOAUTCS B TTaMSTU KOMIIBIOTEPA, B ITaMsI-
TU TaK’Ke COZIePKATCA U TTepeMeHHbIe Ballell MpoTpaMMBbL. Y KasKI0TO I0Ma
€CTb CBOU afipec, CBOH afipec eCTh U y KaXKAON sSTYelKu maMsATu. ITO He CO-
BITIAJIEHNE, UTO Y KayKION STUeHKM MaMsATH eCTh cOOCTBeHHBIN adpec. Kak 1 B
cydae ¢ ajpecaMu JIOMOB, a[peca YUYaCTKOB MaMITU YHUKAJIbHBL: B TaMITH
He CYIIECTBYET /IBYX sTU€€K C OJ[MHAKOBBIMU ajipecamu. [laMsTh KoMITbIOTEPA
10100Ha arnapaTHOMy MacCUBY, B KOTOPOM sSY€iiKa IIaMsATH — 9TO 9JIEMEHT,
a azipec — WHAEKC 9TOTO 9TeMEeHTa B MACCUBE.

Korza Bbr 06bsiBIISIETE TTEpEMEHHBIE, KOMITHIISITOP HAXOAUT CBOOOIHOE
MECTO B MAMSITH ¥ TPUCBAUBAET ITOMY CBOOOIHOMY YYaCTKY MaMSITH yKa-

249



masa 24

3anHoe Bamu uMsi. V1 910 xopoiio. BMecTo Toro, 4T00bI 3a10MUHATD, 4TO HO-
Mep 3aKa3a XPAHUTCS B sTUeiiKe TTaMsITH ¢ aipecoM 34532, BaM HYKHO JIHIITh
3amOMHUTH UMsi orderNum (IIPH YCJIOBUH, YTO MIPU OOBSIBIECHUN BBI MPH-
CBOMJIM TIepeMeHHOU uMsa orde rNum). VIMg nniepeMmeHHOl orderNum 2opas-
00 TIPOIIE 3alIOMHUTD, YeM HOMED.

OObsaBNEeHMe NnepeMeHHbIX-yKa3aTenen
Kak u B CJiydae C [IepeEMEHHbIMU /IPYTUX TUIIOB, ITE€EPE/] NCIIOJIb30OBaAHUEM

yKasaTeJiei Bbl JIOJIKHbBI UX 00DBSABUTD. [Ipexxze yeM Mbl TIOMEM 1asibliie, Bbl
JTOJIKHBI TTIO3HAKOMUTBLCA C JIBYMSI HOBBIMU OIlIEPATOPaMHU.

B tabu. 24.1 MbI IpUBEJIH 9TH OMEPATOPHI BMECTE C OMMCAHUEM.

Ta6n. 24.1. OnepaTtopbl AN paboTbl C ykazaTenamm

Oneparop Ornucanue

& Omepariuis B3ATHUS ajipeca

* Orneparyst pasbIMEeHOBAHUS

Bor yxe BcTpeuasu omepatop * panbiie. OTKy/na KOMIUJISTOP y3Ha-
€T, B KAaKOM cJiydae JIaHHBIM OnepaTop BBITIOJIHSAET OMepariuio YMHOKEHNS,
a B KAKOM — pa3biMeHOBaHUsI? KOHTEKCT MCIOIb30BaHUS OIIEPATOPa OIpe-
JIEJISIeT TO, KaKiM 00pasoM JaHHBII oriepatop OyeT MHTEPIPETHPOBAH KOM-
MAJIATOPOM.

Bbl Takke Buienw oneparop & Imepen IepeMeHHbIMU B (DYHKIIUH
scanf (). B dyukimuu scanf () omepaTop & BBITIOJHSIET OMEPAITUIO B3SATHUS
agpeca. Dyukiua scanf () Tpebyer nepegaun ajgpeca HeMaCCUBHBIX HEpe-
MEHHBIX.

Jlasiee npuBeeH TpUMep OOBSIBICHUS IEJOYNUCIECHHON MepeMeHHON
U TIepeMeHHoM Tuma float:

int num;

float wvalue;

Jlist oObsiBJIEHUsT TIEJIOYNCTIEHHOTO YKasaTeJisi WU yKasaTessl THIa
float, IPOCTO BCTaBBTE OIIEPATOP *:

int * pNum; /*O0bsaBJjeHMe IOBYX ykaszarejen*/

float * pValue;
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ﬁQ NMPUMEYAHMUE

[ns nmeH ykasartenemn He CyLLeCTBYET HMKAKNX CrneumasbHbIX OrpaHuye-
HWI, OQHAKO MHOrMe nporpaMmmMuncTbl, paboTatowwme Ha a3bike C, npea-
MoYMTAIOT UCMOJSIb30BaTb NMPUCTABKY p C UMEHaMWM yka3aTesnen (OT aH-
rMMNCKOro cnoBa «pointer» — ykasatenb. — lpumedy. nep.), kak coenanuv
M Mbl, HO Bbl MOXETE Ha3blBaTb ykasaTenm ntobbiMu nmeHamu. Mpucrtas-
Ka p NPOCTO CAYXMWT BaM HanoOMWHaHMEM, 4YTO Nepen BamMu ykasaTeslb,
a He 00bl4yHasa NepeMeHHas.

Kaxxgomy THIy JaHHBIX COOTBETCTBYET CBOI THII yKasaTesd. B sA3bike
C mpenycMOTpeHBl CUMBOJIbHBIC yKa3aTesM, YKa3aTeld [JIMHHBIX [EJIBIX
uyces 1 Tak gasee. [lepemennble-ykasartesnu copepskaT aapeca Ipyrux nepe-
MeHHBIX. B aTOM 1MX ocHoBHad 1esb. [l pHUCBOEHMS yKasaTesio ajgpeca
TlepeMEHHOIT HEOOXOANMO BOCIIOIb30BATHCSI OMIEPATOPOM &. Jl0 TOTO KaK BbI
MPUCBOUTE YKA3aTETIO A/IPeC KaKOi-Tnb0 TTepeMenHoi, YKa3aTesab CINTaeT-
sl HeMHUIINATU3UPOBAHHBIM 1 He MOKET OBITh CIOIb30BAH B TIPOTPAMME.

B caenyronieM yyactke Koja Mbl OOBSIBJISIEM TIEJIOUNCICHHYTO ITEPEMEH-
HYIO age U 3alichiBaeM B Hee 3HaueHuil 19. /lajee 0ODbsIBIIsSIETCST YKa3aTe b
pAge ¥ MHUIIHATU3UPYETCS TAKUM 00pa3oM, YTOOBI YKa3biBaTh Ha TIEPEMeH-
HyI0 age. OnepaTop B3sTU aipeca YNTaeTCsl TaK, Kak MOJCKAa3bIBAaeT ero Ha-
3BaHue. Bropas cTpoka Kojla roBOPUT KOMIIUJISITOPY 3alucaTh ajpec mepe-
MEHHON age B yKa3aTesb pAge:

int age = 19; /*3anmcek umciyga 19 B nepemeHHy©L age*/

int * pAge = &age; /*CBa3b C ykaszarejem*/

Bbl He MOsKeTe 3HATh, B STYEHKe, ¢ KAKMM a/[pecoM Oy/IeT COXpaHeHa repe-
MeHHast age. O1HaKO, KaKoil ObI ajipec Hit ObLI HA3HAYEH KOMITUJIITOPOM, OH
OyIeT 3amucan B iepeMeHHy0-yKasaTeb pAge. Korma mepemennas ykasa-
TeJIb COJIEPIKUT AJIPEC IPYTOii IEPEMEHHOM, TOBOPST, YTO OHA YKa3vléaem Ha
aTy nepeMeHHyo. [IpemosoxuB, 4To TepeMeHHast age COXpaHeHa B guelike
c aapecom 18826 (TOMBKO KOMIUIITOP 3HAET, T/le KOHKPETHO 9TA TIepeMEH-
Hast Oblyia coxpaHeHa), puc. 24.1 mokasbIBaeT, Kak CXeMaTHYECKU BBITJISIAT
TaMATh KOMITbIOTEPA.

// BHUMAHMUWE

Tonbko TOT akT, 4TO Bbl 0ObLABUN ABE NEPEMEHHbIE APYr 3a APYrOM, CO-
BCEM HE 03HAYaAET, YTO OHM BYAYT COXPaHEHbI B COCEAHUX SHeiKkax namsi-
. KOMMOblOTEP MOXET COXPaHUTb X BMECTE, & MOXET U HE COXPaHUTb.
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Anpec [Tamars Wms nepemenHoii

18826 19 age @_

20886 18826 pAge

Puc. 24.1. NepemeHHasi pAge yka3blBaeT Ha MepPeMeHHYI0 age
eC/n pAge COOEPXKUT agpec age»

// BHUMAHME

Hukorga He nbiTaliTech 3agath aApec NepeMeHHo 04HOro TMna ykasa-
Teno gpyroro tuna. No npaesunam a3eika C agpec nepemMeHHon 1toboro
TUNa MOXET ObITb MPUCBOEH TOJILKO yKa3aTe o 3TOro Xe Tuna.

3Be3nouka (*) He ABAIETCS YACThI0 MMEHU TIePeMeHHO-yKa3aTesid.
Onepamop pasvimenosanus * MoxKeT ObITh UCTIOJIb30BAH JIJIsI PA3HBIX TIeJIe,
HO TTPU OOBSIBIIEHUN YKa3aTeJIst JaHHbINA OTIePaToOP HYKEH TOJBKO JIUIITh IS
TOTO, YTOOBI COOOIIUTH KOMITBIOTEPY, YTO AHHASI TIEPEMEHHAS SIBJISIETCS YKa-
saresieM. Ciie[yiolnie 4eTbipe CTPOKU KO/l aOCOIIOMHO AHAL0ZUYHBL IBYM
BBIPKEHUSIM U3 TIpebiayiiero npumepa. Obparute BHUMaHUE, YTO MPU
COXpaHeHUM 3HAYEHMI-a/[peca TIePeMEHHOI B yKasareJse orepaTop * He uc-
MOJIB3YETCSI, KDOME CJIy4aeB, KOT/Ia Bbl OJTHOBPEMEHHO C COXPAHEHNEM 3HAYE-
HUSI TAKKe OOBSIBIISIETE YKA3ATEIb:

int age; //OO6bgaBiieHMe OOBUYHOM [NEPEMEHHONI

int * pAge; //0O0BaBJieHMe yKaz3aTejid Ha LEJIOUMCIIEHHYIO

NepeMeHHYy
int age = 19; //3amnmch umcia 19 B nepeMeHHy age
pAge = &age; //CBasb C ykasarTejem

Mcnonb3oBaHne onepatopa pa3biMeHOBaHUS *

Kak ToJ1bKO BbI IPUBSI3AJIA yKa3aTelIb K IePeMEHHOM, Bbl MOKeTe pabo-
TaTh CO 3HAYEHWEM 3TOW MEePeMEeHHOM, pa3vimenosas ykasartesb. [Iporpam-
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MUCTBI HUKOT/IA HE MCTIOJIb3YIOT HPOCTHIX CJIOB, KOT/Ia MOSKHO UCIIOJIb30BATh
CJIOKHOE, [1a BIOGABOK €Ile M CIOCOOHOE 3aIyTaTh GOJIBIIMHCTBO MPOCTHIX
O6bIB3.TeJIeI>JI. PaspimenioBarnine 0O3HA4Ya€T, YTO Bbl UCIIOJIb3YETE YKA3aTEJIb JJId
IIOJIyYEHHUSsT JI0CTYIIA K 3HAYCHUIO APYTOi TlepeMeHHOii. [/ pa3bIMeHOBaHUsI
HCIIOJIB3Y€ETCSI OMEPATOP PA3bIMEHOBAHMUS *.

VHbIMU CJIOBAMU, CYIIIECTBYET JIBa CITOCO6A N3MEHEHMsI 3HAYECHUST TIepe-
MEHHOW age (pasyMeeTcs, ecjii Bce NepeMeHHble 0ObSIBJIEHbI IMEHHO TakK,
KaK OIIMCAHO BBIIIE):

age = 25;
nu
*pAge = 25; /*CoxpaHgeT 25 Tam, rme ykaszaHo pAge */

Takast onepaiusi TPUCBAMBAHUST COOOIIAET KOMITUJISITOPY COXPAaHUTh
3HAYeHue 25 10 aJIpecy, YKa3bIBAEMOMY TepeMeHHON pAge. AHATOTHYHBIM
06pa3oM 3HaUEHIE MTePEMEHHON MOKET OBITh HCIIOIH30BAHO:

printf ("BospacT: %d.\n", age);
u
printf ("BospacT: %d.\n", *pAge);

Korna dynknus paboraer ¢ nepeziaBaeMbIM B KauecTBe apryMeHTa yKa-
3aresieM, UCIIOJIb3YeTCsl OllepaTop pasbiMeHoBaHUs. B riaBe 32 Bbl y3Haere
O TOM, KaK IepejiaBaTh ykasaTesn pyHkimsM. Ecan GyHkius ncnosnbsyer
IepeMeHHY0-yKa3aTellb, TOChIaeMyIo eii Apyroil yHKIUeH, TO onepaTop
PasbIMEHOBAHUSI JOJIKEH HCIIOIb30BATLCS 110 BCEMY KOAY Ilepel KasK/bIM
BXOJK/IeHMeM UMEHU JJAaHHOTO yKa3aTeJs.

OL[GHI/ITI) NCTUHHYIO MOIIb yKaSaTenef/’I Bbl CMOJKETE IIpKU YTEHUU IJaB,
ITOCBANIEHHDbIX (byHKHI/IHM, OIHaKO O3HaKOMJIEHUE C YKa3aTC/IAAMU YIiKE ceil-
4acC TaKyke UMeCT CMbICJI. [[aJIee IIpuUBE/€HA ITPOCTasdA IporpamMmMa, B KOTOpOfI
00BABIATOTCA ejI04ncJaeHHasd, CMMBOJIbHAA IIepeMeHHasA, IICpeMeHHasd THUIla
ﬂoat, a TaK/Ke UX aHAJIOTHU-YKa3aTeJIn:

// Tlporpamma-npumep N1 m3 rjasBw 24
// PykoBomcTsa no C mOJjid HOBUUKOB, 33— M3IaHMuEe
// ®amn Chapter24exl.c

/* DTa nporpaMma IEMOHCTPUPYET yKaz3aTejM C IOMOULI
OOBABJIEHUS ¥ MHMLUMAIMBALUUM OOBUHEIX I1epPeMeHHBIX
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M NepeMeHHBIXx-ykaszatTejen tuna int, float m char,
a 3aTeM oTobpaxkaeT 3HAUEHMI KaXIOW M3 MepPeMEeHHBX* /

finclude <stdio.h>
main ()
{
int kids;
int * pKids;
float price;
float * pPrice;
char code;
char * pCode;
price = 17.50;
pPrice = &price;
printf ("\nCkoJbkux mOeTelr B BeleTe B akpanapk? ");
scanf (" %d", &kids);
pKids = ¢&kids;
printf ("\n¥Y Bac ecTr ckunmka?");

printf ("\nBBemure E 1mjg CKMUIOKM COTPYIHMKA, S OJId
CKMIOKM IIO nporpamMme Sav-More ");

printf ("mam N ecnm ckupoku HeT: ")
scanf (" %c", &code);
pCode = é&code;

printf ("\nCHauasa naBaiTe nopaboTaeMm
Cc nepemeHHBIMM: \Nn") ;

printf ("Y Bac %d merer...\n", kids);
switch (code) {
case ('E'")
printf ("Cxmoka CcOTpyIHMKA I[1O3BOJISET COKOHOMUTH
25%% or uenws ") ;
printf ("$%.2f price", price);

printf ("\nO6masa crommMmocTs OGumeroB: $%.2f",
(price*.75*kids)) ;

break;

case ('S")
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printf ("Cxuaoka Sav-more I[O3BOJISET COKOHOMUTH
15%% oT uenwe ");

printf ("$%.2f price", price);

printf ("\n O6mas cromMocThb OuyeTos: S$%.2f",
(price*.85*kids));

break;
default : // Ecam BBemeHa N IpM OTCYTCTBUM CKUIKMA
// wny HempaBuiibHasg OyKBa

printf ("Bel 3anjaTmMTe MNOJIHYI CTOMMOCTL OWMJIETOB,

printf ("xkoTropasa cocraBur $%.2f", price);

}

// Temepb MNOBTOPMM TOT X& CAaMBIM KOI, HO
MCIIONIE30BAB

// IJa NOJIyUeHUS TeX Xe Pes3yJIbTAaTOB pas3bMEeHOBAHHBE
yKazaTenu

printf ("\n\n\nTeneps nopaborTaem
c ykazatTtenamm:\n") ;

printf ("Y Bac %d meTeit...\n", *pKids);
switch (*pCode) {
case ('E'")

printf ("Cxunka coTpyOHMKA I[1O03BOJISET COKOHOMUTH
25%% oT ueHs ");

printf ("$%.2f price", *pPrice);

printf ("\nO6mwasa crTomMocTb OuyeToB: $%.2f",
(*pPrice *.75 * *pKids));

break;

case ('S")

printf ("Ckmuaoka Sav-more MIO3BOJISET COKOHOMUTH
15%% oT ueHws ") ;

printf ("$%.2f price", *pPrice);

printf ("\nObmwasa cTomMocTb OumyeToB: $%.2f",
(*pPrice *.85 * *pKids));

break;

default : // Eciau BBemeHa N mOpu OTCYTCTBUM CKUIKMU
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// Wiy HempaBuiibHas OyKBa
printf ("Bel 3anjaTuTe MOJIHYK CTOMMOCTHL Omjeronr, ");
printf ("xoropasa cocraBur $%.2f", *pPrice);
}

return (0) ;

[lanee npuBesieH pe3yJbTaT TECTOBOTO 3aITyCKa MPOrPAMMBIL

CKOJILKMX HOeTel BH BemeTe B akBanapk? 3
Y Bac ecTr CKMIKaA®?

Beemgure E mjid CKMOKM COTPYOHMKA, S OJA CKUOKU I10
nporpaMMe Sav-More mmm N ecim CKMIOKM HeT: S

CHauajla mapauTe nopadoTaeM C IIepPeMEeHHBMHU :
Y Bac 3 meren...

CkMOkKa Sav-more I[IO3BOJISEeT CBKOHOMMTEL 15%% OT LeHEL
$17.50

Ofmas CTOMMOCTL OujeroB: $44.63

Tenepb nopadoTaeM C yKa3aTeJsaMu:

Y Bac 3 nmeren...

Cxkmoka Sav-more IO03BOJISET COKOHOMUTEL 15%% oT LeHH
$17.50

Obmas CcToMMOCTL OwmiyeToB: $44.63

B »sToii porpamMme HET HMYETO PEBOJIOIMOHHOTO WJIM 3alPe/ebHO
cioskHoro. Ilesb aToro mpumepa B ToM, YT00bI BbI 03HAKOMUJIUCH 1 TIPUBBIK-
JIM K yKa3aTeJIsiM, B TOM 4HCJIe K 0ObsSIBICHIIO, HACTPOMKE U CCBLIKE Ha yKa-
3aresu Jioboro Buja. [ToBTOpuMEs, 4TO yKazaTean BaM OyayT TpeGoBaThCs
MTOCTOSTHHO, KOT/Ia BBl HAUHETEe MCIMOJIh30BaTh (DYHKITUHU [IJIS B3ATHSI U BO3-
BpAIEHUST JAHHBIX.

AGCONIOTHBLIA MUHNUMYM

[lesbio 9TOW ryaBbl OBLIO JaTh BaM HadajlbHBIE MPEICTABJIEHUSI
0 TIepeMeHHBIX-yKa3aTesndx. llepemennas-ykasaTesb — 3TO TepeMeHHasd
3HAYEHUEM KOTOPOU SIBJISIETCS MECTOIOJIOKeHNe IPYToi mepeMeHHol. Bo
MOJKETE CChLIAThCS Ha TIEPEMEHHY0 NGO 10 MMEHH, JIMOO0 € TOMOIIBIO Pas-
BIMEHOBAHHOTO YKA3aTeJIs.
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B asbike C ykasaTesn UCIIOIb3YIOTCS JOBOJBHO YacTO, 0COOEHHO B MIPO-
rpaMMUPOBAHUN OoJiee CJIOKHBIX cucTeM. Kak Bbl y3Haere B CJeaylomiei
rjiaBe, yKaszaTeJau — HUUTO WHOE, KaK MAaCCUBbI B Macke. Tak Kak ykazaTeyu
IPEAOCTABISIOT 6OJIbllle THOKOCTH, YeM MAacCCUBbI, MHOTHE ITPOTPAMMUCTHI,
pabotaronue Ha si3bike C, IpeKpaIialoT UCIOJIb30BaHIe MACCUBOB, B TIOJTHON
Mepe OBJIaJIeB yKazaressiMu. Jlasee puBeieHbl OCHOBHbIE KOHIIENIUN JIaH-
HOII I'JIaBHL.

° HpI/IBI)IKaIL/,ITe K aJgpecaM d4eeK IaMATH, TaK KaK a/[peca — 3TO OCHOBa UC-
I1I0JIb30BaHUA YKaBaTeﬂeﬁ.

° ﬂJIH IoJIy4€eHus a/ipeca HepeMeHHOfI BOCHOJIbSyfITeCh OnepaTopom &.

o Jlns oGbsABICHUS TIEPEMEHHON-YKa3aTesss ¥ ee PasbIMEHOBAHUS BOC-
MIOJIb3YUTECh OIIEPATOPOM *. *pAge U age CChUIAIOTCS Ha OJHY U TY Ke
SYEHKY TTaMSATH, B TOM CJIy4dae, ecT pAge CChIJIAeTCs Ha age.

* He nbiTaiiTech 3acTaBUTh yKasaTeslb OJHOTO THUIIA CCHLIATHCS HA Iepe-
MEHHYIO JIDYTOro THIIA.

* He Gecnokoiitech 0 mounom ajpece sdeiiku, B KOTOPOil OblIa cOXpaHeHa
mepeMeHHasd. Eci BB BOCTIOIb3yeTech OMTepaTOPOM &, KOMITBIOTED TI03a-
60TUTCST 000 BCEM OCTATHLHOM.

* He 3a6biBaiiTe HCIOIB30BATH OTIEPATOP * MTPU PA3bIMEHOBAHUH yKa3aTe-
Jisl, ”HayYe€ BBI TIOJyUNTE HEBEPHOE 3HAYECHIIE.

* He 3za6eraiite cimmkom Briepe. Bol B TOJIHOIT Mepe CMOXKeTe OIEeHUTh
yKazaTen TOJNbKO MOJYYUB OTPee€HHBIN OMBIT MPOrPAMMUPOBAHUS
na g3pike C. Ha nanHoM sTarne ykazaTeiw BIOJHE MOTYT MOKAa3aThCs
BaM aOCOJTIOTHO GecIoie3HbIMI. EANHCTBEHHOE, 4TO MOJKET BAC MOPAIO-
BaTh — 9TO TOYHOE 3HAHUE TOTO, JIJIsl 4ero B hyHKIMU scanf () HeoOXO-
JIUMO HCIT0JIb30BATh OTIEPATOP &.



Maea 25
MACCUBbI U YKASATEJIN

B sroii riiase
* Oco3Hanue TOTO, YTO UMEeHA MAaCCUBOB — 3TO YKa3aTeJn
* Ilepexosa BHU3 1O CIUCKY
« Pabora ¢ cuMBOJIAMK ¥ YKa3aTeJISAMK
¢ CobiogaeM 0CTOPOKHOCTD C JJIMHOI CTPOK

° COBI[aHI/Ie MacCCHUBOB YKaSaTeJIEI;,I

B aT0i1 rmaBe MBI pacckaxkeM BaM O TOM, 9TO B si3bike C MacCHUBBI
U IlepeMeHHble-yKa3aTen 0O0beIHsIeT MHOTO OOIIMX TPU3HAKoB. Boobiie,
Ha cCaMOM JIeJie MacCHB — 3TO 0cOObIi B/ yKas3aTesist. Biarogapst cxocTBaMm
BbI MOJKETE BOCIIOJIb30BATHCSI HOTAIIMEN yKa3aTeJiel sl TIoJydeHusl 3Have-
HUIT 57IEMEHTOB MAaCcCUBA W HOTAIIMEH MacCUBa JIJIs TIOJydYeHUs 3HAUYEHUS, HA
KOTOPOE CCBITTAeTCS YKa3aTeb.

Bo3MoskHO, caMoil BaskKHOM TPUUNHOMN, /IS 4ero HeOOXOANMO y3HATh
0 TOM, KaK B3aUMOJEUCTBYIOT U TEPEKIUKAIOTCS MACCUBBI U YKa3aTesw,
ABJIIeTCA He0OXOAUMOCTh 00paboTKK CTPOK crMBOJIOB. Couerass HOTAIUIO
yKasareJsieli (MCIIOIb3YsI OMEePaTop Pa3bIMEHOBAHWS) M HOTAIMIO MACCHUBOB
(MCTIO/Ib3Y ST UHIIEKCHI ), BBl MOYKETEe COXPAHATh CITUCKU CUMBOJBHBIX CTPOK
U CChLIATHCS Ha HMX TakK K€ IIPOCTO, KaK BbI CCHIIAIKUCH ObI HA HI€MEHTHI
MaccuBa Jiio60To APYroro TUIA AaHHBIX.

[Tocte Toro, kak Bbl uyuure dunamuueckyio namsmo (heap) — creru-
QJIbHBIN y9aCTOK TTAMSTH, KOTOPBIM MBI TIPEJCTAaBUM BaM B CJeAYIOIel Tia-
B, BBI TIOIIMETe, YTO yKa3aTe — 9TO €[IMHCTBEHHDII CIIOCO0 TTOTyIUTh J10-
CTYII K JUHAMUYECKON MaMATH, Ky1a ObLIN 3alliCaHbl Balli JaHHbIE.

Ha3BaHns maccuBOB 1 yKa3saTtesnm

Wms maccuBa — HUYTO HNHOE, KaK yKa3aTeJib Ha HepBbII'/JI 9JIEMEHT 9TOTI'0
MaccCuBa. Bnpoqu, HEJIb34 CKa3aTb, YTO UMA MaCCUBA — 3TO NEpPEMEHHAS-
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yKasaresib. ViMeHa MacCWMBOB MPUHSTO Ha3bIBATh KOHCMAHMAMU-YKa3ame-
asmu. Crieptyroniee BbipaskeHne 0ObsIBASET U MHUIMATU3UPYET [EeJ0YCIIeH-
HBII MaCCUB:

int vals[5] = {10, 20, 30, 40, 50};

Bor MokeTe cocnaThcs HA MAcCUB MO WHIAEKCHON HOTAITUU. JTO BBI yiKe
u Tak 3Haere. OzHako 1361k C HE TOJIBKO IPUKPEILIISET MHAEKCHI K 3HAYEHUSIM
B TIAMSATH, HO TaKKe HACTPanBaeT yKa3aTes b Ha MACCUB M HA3bIBaeT €ro vals.

Bl He MOsKeTe M3MEHNTH 3HAYeHNE yKaszaTesist vals: oH mogo0eH (huk-
CHPOBAaHHOI TepeMEeHHON-yKa3aTesio, 3HaueHne KOTOPOi 3abJOKMPOBAHO
kommsisiTopoM. Ha pue. 25.1 mokaszano, 4To Ha caMOM JieJie TTPOUCXO/THT,
KOT/Ia BBl 00'bSIBJISIETE U MHUIIHATU3UPYETE MACCUB vals.

Anpeca

vals 46204 32054
vals[0] 10 46204
vals[1] 20 46206
vals[2] 30 46208
vals[3] 40 46210
vals[4] 50 46212

Puc. 25.1. Vima maccuBa — 3TO yka3aTtesib Ha NepBblii 3IEMEHT 3TOro MaccuBea

Tak Kak MM MaccuBa — 9TO yKasaTesb (3HaYeHre KOTOPOTrO M3MEHUTh
HeJIb351), Bbl MOKETE paciieyaTaTh 3HaueHKe [IEPBOro SIeMEHTa MacCUBa Clie-
JYIOLIMM 00Pa3oM:

printf ("3HaueHue nepBOTO B»JeMeHTa MaccuBa: %$d.\n",
vals[0]);

OILHaKO 6oJ1ee BaKHBIM B ILaHHOI./)I TJlaBe ABJIAETCA TO, YTO BbI MOJKETE BbI-
BECTH Ha I1edaTb HepBbeI JJIEMEHT MAaCCHBa TaKyKe CJIEAYIOITNM c1ocoboM:

printf ("3HaueHue MNepBOTrO B»JIeMeHTa MaccueBa: %d.\n",
*vals) ;
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Kax BbI yBUINITE COBCEM CKOPO, CIeAYIOIEe BhIpasKeHe TaKKe SKBUBa-
JIEHTHO JBYM IIPEABIAYIIUM U JaeT JOCTYII K dJIeMeHTy MaccuBa vals [0]:

printf ("3HaueHue nepBOTO BJeMeHTa MaccuBa: %d.\n",
*(vals+0));

&Q MPUMEYAHUE

VMIMEHHO M13-3a TOro, 4T0 MaccMB — 3TO (PUKCMPOBAHHAA KOHCTaHTa-
yKasaTtesb, Bbl HE MOXETE MPOCTO Tak MOMECTUTb MMSI MacCuBa cfieBa OT
3Haka =. KOHCTaHTy UBMEHUTb HeNb3s. (Bnpoyem, 3anoMHUTE, HTO A3bIK
C penaet nocnabneHne K 3TOMy NpaBwiy B Cllydae, KOrga Bbl TOMbKO
00BABMAN MACCUB, Tak Kak KOMMbIOTEPY €LLE NNLb NPeacTonT 3aduk-
CMpOBaTb MacCKB No onpeaesieHHoMy afpecy.)

NMepexon BHU3 NO CNUCKY

Tak kak UMs MaccuBa — 9TO yKa3aTeslb Ha nepebiii 3JIeMeHT JaHHOoro Mac-
CHUBA, €CJIA BBl XOTUTE TOJIYYUTH JJOCTYI KO BTOPOMY 3JIEMEHTY, BaM HY>KHO
JIIIB TIPUOABUTH 1 K MMEHU MAcCHBa M PA3bIMEHOBATh OAHHbIIL YIACTOK I1a-
MsiTi. JlaHHbIH HAOOP BHI30BOB (YHKIHIT printf ():

printf ("3HaueHue nepBOTO BJeMeHTa MaccuBa: %d.\n",
vals[0]);

printf ("3HaueHme BTOPOTO BJiIeMeHTa MaccuBa: %d.\n",
vals[1l]);

printf ("3HaueHme TpeTbero BJeMeHTa MaccueBa: %d.\n",
vals|[2]);

printf ("3HaueHMe uUeTBEPTOI'O B3JIeMeHTa Maccusa: $d.\n",
vals([3]);

printf ("3HaueHue OATOTO BJeMeHTa MaccuBa: %d.\n",
vals[4]);

abcoomno aHaJIorudeH cieayonemMy Habopy:
printf ("3HaueHMe MNEePBOTO BzJjieMeHTa MaccuBa: %d.\n",
*(vals + 0));

printf ("3HaueHMe BTOPOTO ®»JIeMeHTa MaccuBa: %d.\n",
*(vals + 1));

printf ("3HaueHue TpeThero zJjeMeHTa MaccuBa: %d.\n",
*(vals + 2));
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printf ("3HaueHMe UYeTBEPTOT'O BJieMeHTa MaccuBa: %d.\n",
*(vals + 3));

printf ("3HaueHue nATOTO BJeMeHTa MaccuBa: $d.\n",
*(vals + 4));

Ecin vals — 3TO KoHCTaHTa-yKasaTeslb (M 3TO ACHCTBUTEJNBHO TaK),
1 KOHCTaHTA-yKa3aTesJb COAEPKUT YMCIO, SBJSIONIEECs aJ[pecoM ydacTKa
IaMSITH, IJIe HAXO/IUTCSI TIEPBbI 2JIEMEHT MaccuBa, To npubassienve 1 nim 2
(vt 11060TO IPYTOTO 3HAYEHNS) K vals mepes pa3bIMeHOBaHUEM T00ABIISI-
eT 1 nim 2 x ajgpecy, Ha KOTOPBIH yKa3biBaeT vals.

p COBET

Ecnu Bbl HE MOXeTe NoHATb, B YEM CMbIC/ BCEN 3TO Hepasbepuxu, TO
HabepuTecb TeprneHus, BCKOPEe Bbl YBUAUTE, YTO HOTaUUS ykasaTtenemn
a3bika C no3onsieT Bam paboTatb C A3bIkoM C r1o4Ty Tak, CIOBHO Obl
B C OblI CTPOKOBbLIE MEPEMEHHBIE.

Kax BbI MOZKeTE TOMHUTD, TIeJIble YICJIa, KaK ITPABUJIO, 3AHUMAIOT TAMSATH
6osblie, yeM 1 6aiiT. B mpeabiaynmx Bpi3oBax GYHKIMK print f () K agpe-
caM BHYTpM MaccuBa vals npubasisiiach 1 st OJTydeHus agpeca CIemayio-
I[ero Pa3bIMEHOBAHHOTO YYacTKa MaMsTH, HO si3biK C 371eCh BaM TIOMOTaerT.

[Tpu npubasieHrr 1 K IETOYNCTCHHOMY YKa3aTeI0 KOMIIBIOTEP aBTO-
MaTHYecKu MpuOaBJIsieT K HeMy 1 pa3Mep Tuiia int (WM OfUH pa3Mep THIa
double npu npubaBieHnn 1 K ykasaTesio Thna double ¥ Tak jajee).

Bpra)KeHI/Ie *(vals + 2) coo61uaeT KOMIIBIOTEPY, UTO BbI XOTUTE I10-
JYUUTD IOCTYI K mpemvemy uelomy 4uciy U3 CIUCKa YHUCeJl, Ha KOTOpble
cchblIaercda vals.

CumMBOJIbI U YKa3aTenu

Cremytonye iBe CTPOKH TMPAKTUIECKN OJIMHAKOBO BBITJIAIAT B MaMATH
KOMIIBIOTEPA, C TOU JIUIIb PAa3HUIEH, YTO BO BTOPOM BBIPAKeHUHN pName —
nepemennas-yKkasaTeb, a He KOHCTaHTa-yKa3aTelb:

char name[] = "Andrew B. Mayfair"; /* name ykasbBaerT
Ha A */

char *pName
Ha A */

"Andrew B. Mayfair"; /* pName ykaszbBaeT
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Tak kak pName — InepeMeHHas-yKa3aTeJsb, Bbl MOJxceme TIOMEeCTUTh ee
cieBa oT 3Haka paBencTBal Takum 0oOpa3om, BaM He Bceria HEOOXOAUMO
nosb3oBaThest GyHKIMEN strcpy (), KOTAA Bbl XOTUTE TPUCBOUTH CUM-
BOJIBHOMY yKazareJsiio HoBoe 3Hauenre. CMMBOJIbHBIN yKa3aTeJb BCer/la yKa-
3bIBAET TOJIHKO Ha TIEPBBIN CUMBOJ B cTpoKe. OIHAKO KO/ TpeoOpasoBaHust
%S ¥ BCE OCTAJIbHbIE CTPOKOBbIE (DYHKIIMU TOYHO TaKKe MOTYT OBbITh C JieT-
KOCTBIO MICIIOJIb30BaHbI, KAK U C CUMBOJIbHBIMEU MaccuBaMu (00e CyITHOCTH
IO CYTU UJIEHTUYIHBI ), TAK KaK BCe 3TU QYHKIINY «3HAIOT», YTO OHU TOJLKHBI
OCTAHOBUTBCA NPU JOCTUKEHUH HYJIb-CUMBOJIA.

Jlua Toro, 4ToOBI 3aII1CaTh HOBOE UM B MACCUB name, Bbl JOJIKHBI BOC-
MOJTh30BaThCsT PYHKIMEN strcpy () IS MTOCUMBOJBHON 3alUCU CTPOKU
B MaCCHUB, OJIHAKO, YTOOBI 3aCTaBUTh yKa3aTe b pName CChLIaThCs Ha JAPyroe
MMsl, BAM HY;KHO CIeJIaTh CJIe/yioliee:

pName = "Theodore M. Brooks";

p COBET

EnnHcTBEHHaAA npuynHa, Mo KOTOPOM MPUCBOEHME CTPOK paboTaeT
B A3blke C, 3akoyaeTcs B TOM, 4T0 ga3blk C pacnpenensieT CTpoKoBble
nuTepansl Ballen nporpaMmMe ro yyactkam namsTu, a 3aTeM 3ameHsieT
MX B MporpaMmMe Ha agpeca Tex y4acTkoOB NnamMsaTu, B KOTOPbIX nuTeparnsl
Oblnn coxpaHeHbl. Ha camom pene ctpoka "Theodore M. Brooks"
He 3annCcbiBaeTCH B ykasartesib pName, TaK Kak pName MOXET coaepxaTb
TONbKO agpeca. Komnunatop 3anucbiBaeT agpeca CUMBOJSIOB CTPOKU
"Theodore M. Brooks" Byka3aTesjlb pName.

Temnepb BB 3HaeTe C10CO0 MPUCBOECHUS HOBBIX CTPOKOBBIX 3HaYeHUI Oe3
UCTI0/Ib30BaHUst (DYHKIMU strcepy (). UToOBI y3HATH 3TOT CIIOCO0, BAM MTPH-
ILJIOCH IIPOIEJIATH HEMAJIbIN Iy Th, HO Pa3Be BbI HE Pajibl, YTO HAKOHEI] y3HAIN
ero? Eciu pajibl, To IpUCsAbTE: 3€Ch €CTh HioaHC (Hy Kyza ke 6e3 Hero?).

BynbTe BHUMAaTEIbHbI C AJIUHOMN

CoxpaHeHue CTPOK JIUTEPAJIOB B CHUMBOJIBHBIX MAaCCHUBAaX TOJBKO YTO
OIMCAHHBIM CHOCOOOM CYMTAETCsT HOPMAJIbHOW TpakThKoil. HoBbie cTpo-
KM, IPYCBaeBaeMble ¢ TIOMOIIbIO 3HaKa =, MOT'YT ObITh KOPOYE WJIH JJINHHEE
MPeIbIIYINX CTPOK. M 3TO XOpOoIo, Tak Kak, ecjiv IOMHUTE, BBl HE MOKETE
COXPAaHUTH B CHMBOJIBHOM MaCCUBE CTPOKY JTMHHEE N3HAYATBHO 3ape3ePBU-
POBAHHOI CTPOKM.
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OpHaKO BBI JOJUKHBI OBITH TPEIETbHO BHUMATETbHBI U He MO3BOJISITH
npozpamme COXpaHATh € TTOMOIIbIO CUMBOJIbHBIX yKa3aTeJsiel JJIMHHEeH, yeM
nepBasi CTPOKa, Ha KOTOPYIO CCIIAJICS YKa3aTeb. ITO MOKET OBITh HECKOJTb-
KO CJIOKHO, HO ITPOJIOJIKAMTE UTeHHe: Mbl YIIPOCTUJIM U COKPATUJIN 3TY IJIaBY
HACKOJbKO BO3MOKHO. [locie mHUIMAMIn3ai CMMBOJIBHON TTepeMeHHO-
yKaszaTeJisi CIeLYOIIM 00pasoM:

main ()

{
char * name = "Tom Roberts";

/* TpomoJrkeHre OpoTpaMMHOTO kKoma */

HUKOT/Ia He TT03BOJITITE MOIB30BATENI0 BBOAUTH HOBYIO CTPOKY C TTOMOIITBIO
bynxmum gets (), Harrpumep, Tak:

gets (name); /* He oueHb Ges3omacHo */

[Ipo6seMa ¢ 9TUM BBIPAKEHUEM B TOM, YTO MOJIH30BATEIb MOKET BBECTH
CTPOKY, /JIMHA KOTOPOH MpeBbIIaeT JJIMHY CTPOKH Tom Roberts — mep-
BOI CTPOKH, IPUCBOEHHON CUMBOJIBHOMY yKazareso. HecMoTps Ha To, 4TO
CUMBOJIBHBIN YKA3aTeJIb MOKET CCBIIIAThCST HA CTPOKHU JII0OOTT ITTHBI, (hyHK-
g gets (), a Takxke Apyrue (pyHKuHI/I, Hanpumep, scanf (), strcpy ()
U strcat (), «He 3HAIOT», YTO B KayecTBe apryMeHTa UM Iepe/laeTcsl CUM-
BOJIBHBIN yKa3aTe b, Tak Kak JaHHBIM (QYHKITHSIM MOKET OBIT MepeiaH CUM-
BOJIbHBIH MacCUB, U3BMEHUTH MECTO XpaHEeHUsI KOTOPOTO HeJb3s, TO epevuc-
JieHHble (DYHKIMM HAIIPSIMYIO 3allMCbIBAIOT HOBYIO CTPOKY [IOBEPX CTapoi,
yoKe XpaHsteicsa B name. Ecau moab3oBaTessh BBET CTPOKY, AJTMHA KOTOPOI
IpeBbIIIaeT JVIMHY CTPOKU, HAa KOTOPYIO yKa3blBaeT name, TO MOKET IIPOU-
301TH Ilepe3aruch APYTUX JaHHbIX.

// BHUMAHMUE

[a, Bce 9T0 AOBONILHO CNOXHO. BO3MOXHO, BamM NpunaeTcs no3gHee ne-
pednTaTb 3TOT pas3aes, Korga Bbl NPUBLIKHNATE K MaCcC/BaM U yKa3aTenam
M Ha4YHeTe Jy4lle B HUX pa3bupaTbCes.

BripoueM, ecth HEOGOJBINON TPIOK, TO3BOJISIIONIUN COXPAHUTD TIPEUMY-
II[eCTBO CMMBOJIBHOTO yKasaTeJd U 3akJiodaonieiics B BO3MOKHOCTH 3allyi-
CH CTPOK JINTEPAJIOB B YKa3aTeslb M COXPAHEHUH TOAYIIKU Oe30IIaCHOCTH,
MPEIOCTABIISIEMO MACCHBAMH, OJ1aroiapsi KOTOPOI yKasaTteab MOKeT OBbITh
HCIIOJIB30BaH JIJIs1 TTOJTyYeHHs I0JIb30BaTeIbCKOTO BBO/JIA.
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Ecom BBI XOTHTE COXPAaHUTD MOJIB30BATENIbCKUI BBOJ B BUIE CTPOKH, Ha
KOTOPYIO CChIJIaeTcsd yKa3aTeJsb, CHauaja BB JOJKHBI 3ape3epBUPOBATD J10-
CTaTOYHOE KOJUYECTBO MECTA JIJIsI XPAHEHUS TAKOW BBOIUMOII C KJIIABUATYPbl
CTPOKH.

Camblii HpOCTOfI c10co0 3aKJII0YaeTCs B pe3EPBUPOBaHNN CUMBOJIbBHOTO
MaCCHrBa U IOCJeAYyIoIeEM ITPUCBOCHUUN IIEPBOMY IJIEMEHTY 3TOTO MaCCHUBa
CUMBOJIBHOT'O YKa3aTeJisd:

char input[81]; //XpaHur cTpoky mnjamHoOM B 80 CUMBOJIOB
char *iptr = input; //AHasormuHO BHpaxeumo char *iptr
= input[0]

Tenepb Bbl MOJKE€TE€ BBOJUTH CTPOKY C IMOMOII[bIO YKa3aTeJsisd, HO TOJIbKO
0 TeX II0P, IIOKa AJIMHa BBGI[BHHOfI I10JIb30BaTeJIEM CTPOKH HE IIPEBbLIIIACT

81 6aiiT:

gets (iptr); /* TapauTupyeT, UuTO *iptr ykKasHBaeT Ha
BBEIEHHYI [I0JIb30BaTeJIeM CTPOKYy */

Yro6bl OBITH 0 KOHIA YBEPEHHBIM B TOM, YTO JJIMHA BBOAUMBIX CTPOK
He TpeBBICUT 81 CMMBOJI BKJIIOYAST HYJTh-CUMBOJ, BBl MOXKETE BOCIIOJB30-
BaTbCs BIIOJIHE NMPUATHON (yHKIMeil fgets (), orpaHUYMUBAIONIEH KOJIU-
YEeCTBO CHMBOJIOB, IPUHUMAEMOE IIPOrpaMMOil oT mosrb3oBaTesist. DyHKIs
fgets () paboraer TOYHO TakKe, Kak (DYHKIMS gets (), 3a UCKIIOYCHUEM
TOTO, YTO BbI TaKyKe YKa3bIBaeTe B KaUecTBe aprymMeHTa AJuHy cTpoku. Cire-
QyToliee BhIpasKeHMe IEMOHCTPUPYET GYHKINIO fgets () B AEHCTBUM:

fgets (iptr, 81, stdin); /* Homnydaer no 80 CHMMBOJIOB
U npmbaejifgeT HyJIb—-CUMMBOJ */

Bropoe snauenne — MakcHMaJbHOE KOJWYECTBO CHMBOJIOB, KOTOPBIE
BbI XOTeJIN OBl COXPaHWUTD U3 M0JIH30BaTENBCKOTO BBOIA. Beeria ocrasisiiite
O/THO CBOOOIHOE MECTO JIJISI HYJIb-CUMBOJIA, 3aBEPIIAIOIIETO CTPOKY. YKa3a-
TeTh iptr MOXKET CCBIIAThCS HAa CTPOKY AJMHON MakCHMyM B 81 cnMBOIL.
Ecom nmosib3oBaTesib BBOAUT CTPOKY, JJIMHA KOTOPOIi Menbliiie 81 cuMBoJIa, TO
yKazaresb iptr OyJer cehbliaThes Ha Hee 6e30 BCAKUX TTPOOJIEM.

OnHaKo ecu MOJIb30BaTENh HAUMHAET CXOUTh C yMa U BBOAUT CTPOKY
amHON B 200 CHMBOJIOB, TO yKasaTeb iptr Gy[eT CChLIaThCs TOJBKO Ha
nepBbie 80 CUMBOJIOB U HYJIb-CUMBOJI, 3aHUMAIOIINH 81-10 MO3UINIO B CTPO-
Ke u npubasiasieMblii pynkinmeil fgets (). OcraBiascs 4acTb BBEAEHHOTO
TeKCTa MPOTPAMMON UTHOPUPYETCA.
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p COBET

Bbl Takxe MoxeTe nonb3oBaTbCa GyHKUMen fgets () AN YTEHUS CTPOK
13 $pannosB gaHHbIX. TPeTbUM aprymMmeHToM yHKUMK fgets () MOXET
ObITb ykasaTesNb Ha dain Ha ANCKe, HO Bbl MO3HAKOMUTECH C yKasaTens-
MU Ha ¢daria No3Xe B 3TOM KHMUre. Ha gaHHbIM MOMEHT, yKa3dblBanTe stdin
B Ka4ecTBe TPETbEro aprymMeHTa ¢ Tem, 4ToObl GyHKumMsA obpallanacs 3a
BBOLOM A2HHbIX K KNTaBMaType, a He Kyaa-nmbo eLle.

Bor Takske MoskeTe TPUCBOUTD yKa3aTeI0 CTPOKY JUTEPATIOB, BOCTIOJb-
30BaBIIINCH OTIEPATOPOM ITPUCBAUBAHUST CJIELYIOIIUM 0OPA3OM:

iptr = "Mary Jane Norman";

MaccuBbl yka3zaTtenen

Ecsim Bam HEOOXOMMO BOCIIOJIB30BATHCST GOJIBITUM KOJTMYECTBOM yKa-
3aTeJsiell, co3jlaiiTe MaccuB yKasaresell. MaccuB ykasarteseil Takske JIeTKO
00bsIBUTD, KAK M MACCHB JIIOOOTO JPYTrOro THIA AAHHBIX, 32 UCKJIIOYEHHEM
TOTO, YTO BaM HYKHO J0OGABUTDH OMEPATOP * MOC/e Ha3BaHUs THUTIA TAHHBIX.
Cueyroniie BbIpasKeHMs PE3ePBUPYIOT MACCHUB U3 25 T1€J0UNCIEHHbIX YKa-
3areJieil 1 MacCUB U3 25 CUMBOJIBHBIX YKa3aTeJieil:

int * iparal[25]; /* 25 LeJNOUMCIJIEHHHX yKaszarejen */
char * cparal25]; /* 25 cuMBOJNIBHHX yKasarejen */

MaccuB cuMBOJIOB, TIOJKAIYH, CAMbIII MHTEPECHBIHN CJIydall, TaK KaK BBI
MO’KeTe XPaHUTh B HEM IIeJIbII CITUCOK CTPOK. Ecitm TouHee, TO BbI MOKeTe
yKasvieamy Ha pazHbie cTpoku. Ciemyiomias mporpaMMa UTIOCTPUPYET ABE
BEIIM: KaK MHUIMAIU3UPOBATh MACCUB CTPOK B MOMEHT OODSIBICHUS 1 KaK
BBIBECTH MX Ha IIeYaTh ¢ IIOMOIIBIO IUKJIa for:

JQ NMPUMEYAHMUE

Ha camom pgene nporpamMmma peluaeT HEeCKOJIbKO O0Jbllee KOMYeCTBO
3a4a4, YeM ykasaHo Bbilwe. [JaHHas nporpaMmma Takxke rno3BOJISET BaMm
BbICTaBUTb PENTUHI AEBATU CTPOKaM (B JAHHOM Cilyyae, 9TO aHroA3bIy-
Hble Ha3BaHMSA MPOCMOTPEHHbIX BaMn KMHOPUIIbMOB) MO wWwkane ot 1 oo
10, a 3aTeM MCNONb3YyeT 3HAKOMYIO HaM My3bIPbKOBYKD COPTMPOBKY, HO
BMECTO YNopsa04nMBaHNS rno BO3pacTaHMIo NporpamMma CopTUpyeT Crnm-
COK CTPOK MO PENTUHIY OT OONbLLEro K MeHbLleMy. Huyero ctpawHoro
HET B BO3BpaLLUEHN Ha3ad 1 gobaBneHnn paHee y3HaHHbIX KOHLEMNUMi
NPV N3y4eHNn HOBLIX YPOKOB, MMEHHO TaK Bbl HQYHETE CO34aBaTb XOPO-
IO OTNIAXEHHbIE N UHTEPECHbIE NPOorpamMmmsbl!
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// THporpaMmma-npuMep N1 u3 T'maBe 25
// PyxoBomcTBa o C OJis HOBMYUKOB, 3-e M3OmaHUe
// ~®ann Chapter25exl.c

/* DrTa nporpaMmMa OOBABIISET U UHULMATIUBUPYET
MaCCMB CHMMBOJIBLHEIX yKasaTesiel, a BaTeM 3alpalnMBaeT
COOTBETCTBYIIME PEUTUHTU */

finclude <stdio.h>
main ()
{
int 1i;
int ctr = 0;
char ans;

//0bbaBiieHre 9 CHMMBOJIBHEX yKasaTesen
Y MHMLOMAJIUBaLUUSa UX

char * movies[9] = {"Amour", "Argo",
"Beasts of the Southern Wild",
"Django Unchained",
"Les Miserables",
"Life of Pi", "Lincoln",
"Silver Linings Playbook",

"Zero Dark Thirty"};

int movieratings[9]; // CooTBeTcTByOUM Maccus 9

LIeJIBIX YMceJl

// 1A pelTuHTa KMHOQUIIEMOB

char * tempmovie = "BymeT MCIOJbL30BaHO IJIg
COPTUPOBKM OLI€HEHHEX QUIBMOB";

int outer, inner, didSwap, temprating; // nmna
LUUKJIa COPTUPOBKU

printf ("\n\n*** Hommuaums uHa Ockap 2012 roxma!
***\n\n") ;

printf ("llopa OUEHUTH JIYyUlMX KaHOMIATOB Ha
npeMmo: ") ;

for (i=0; i< 9; i++)

{

o)

printf ("\nBu Bumesam %$s? (Y/N): ", movies[i])

’
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rneuaTm

}

scanf (" %c", &ans);
if ((toupper(ans)) == 'Y'")

{

printf ("\nKakoe Bam pelTHHID oo mkaje ");

printf ("or 1 mo 10: ");
scanf (" %d", &movieratings[il]);

ctr++; // BymeT MCIOOJL30BAHO TOJIBKO IJIA

// TPOCMOTPEHHEIXx BaMy (QUIILMOB

continue;

else

movieratings[i] = -1;

// Temnepb OTCOPTUPYEM OUIIBLMBL MO PEUTUHTY

//

for

{

(HecMOTpeHHEIE OUIIBMEL MTOMIOYT BHMUS3)

(outer = 0; outer < 8; outer++)

didSwap = 0;

for

{

(inner = outer; inner < 9; inner++)

if (movieratings[inner] >

movieratings[outer])

{

tempmovie = movies[inner];
temprating = movieratings[inner];
movies[inner] = movies[outer];

movieratings|[inner] =

movieratings[outer];

movies|[outer] = tempmovie;
movieratings[outer] = temprating;

didSwap = 1;
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}
if
{

(didSwap == 0)

break;

}
// Temnepb BHBECTY NPOCMOTPEHHHE (QUIBMEL IO MNOPSAIKY
printf ("\n\n** Bamm perTUHIU OUIEMOB-KAHOMIATOB
")
printf ("sHa npemmio Ockap 2012 **\n");
(i=0; i++)

for i < ctr;

{

printf ("%$s ouenen Ha %d!\n", movies[i],

movieratings([i]);
}

return (0) ;

[IaJIee IIPpUBE/ICH PE3YJIbTAaT TECTOBOI'O 3aITyCKa IIPOTPpaMMbI:

*** HommHaumsa Ha Ockap 2012 roma!
[lopa OLEHMUTL JIYyUllMX KaHOUIOATOB Ha [IPEeMUO:

Bel Bumesmm Amour? (Y/N): Y

Kakor Baw
Ber Bunmenn
Kakor Baw
Bel Bumesin
Bel Bunmenu
Kaxkop Bam
Bel Bunmenu
Kakor Bam
Bel Bunmenu
Bel Bumesn

Kaxkor Bam

penTuHT 1o mkajie or 1 mo 10:
Argo? (Y/N): Y

pPenTuHT 1o mkajie or 1 mo 10:
Southern Wild? (Y/N): N
Django Unchained? (Y/N): Y
peuTMHT no mkaje or 1 mo 10:
Les Miserables? (Y/N): Y
peuTMHT no mkaje or 1 mo 10:
Life of Pi? (Y/N): N
Lincoln (Y/N): Y

PeuTUHT 1o mkajie or 1 mo 10:

6
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Ber Bumesnu Silver Linings Playbook? (Y/N): Y
KaxoB Bam peMTHMHI o mkaje oT 1 mo 10: 9
Ber Bumenu Zero Dark Thirsty? (Y/N): N

** Bamy PEMTUHTHU OOUIBMOB-KAHIMOATOB Ha nOpeMuio OCkKap
2012 **

Argo olleHeH Ha 8.

Les Miserables ouesnen Ha 7.
Django Unchained ouexnexn Ha 7.
Lincoln olueHeH Ha 6.

Amour oOlleHeH Ha 6.

Ha puc. 25.2 uzobpakeHo, KakiiM 06pa3oM MporpaMma OpraHu3yer Mac-
CUB movies B MaMaTH KOMIbIOTepa. KaXablit aJleMeHT — He 4TO WHOe, KaK
CUMBOJIBHBIN yKa3aTesb, COfep:KaIlniii ajzipec Ha3BaHusA (uiabma. Baxmao
MMOHUMATh, YTO MACCUB mMOvies He COJAEP:KUT CTPOK: TOJTBKO yKa3aTesau Ha
CTPOKH.

S
=
=
=
=
Z

Argo

/ Beasts of the Southern Wild
| Django Unchained

—————> Les Miserables

/ Armour

> Life of Pi
> Lincoln

\ Silver Linings Playbook
\ Zero Dark Thirty

Puc. 25.2. MaccuB movies COOEPXUT yKasaTenm Ha CTPOKU

priremita

Bujinre, xoTs1 B si3bike C CTPOKOBBIX MACCUBOB U He CyTIlecTBYeT (Tak Kak
CTPOKOBBIE TlepeMeHHbIe B A3bike C He MPeIyCMOTPEHBI), COXPaHEHHUE CTPO-
KOBBIX yKaszarejiell B MacCHBe movies 3acTaBJisIeT IPOrpaMMy BeCcTH cebst
TaK, CJIOBHO MACCUB MOV ies GbLJI CTPOKOBBIM.

[Tocsre aToro MporpaMMa ¢ MTOMONIBIO TTMKJIA TTPOXOAUT IO HA3BAHUAM
NeBATH (PUIBMOB B MacCHBe W CIIpAIIBaeT MOJb30BaTesid, BUJET JN OH
KaKablii 13 3TuX (puabmMoB. Eciii oTBeT mosib3oBaresis Y (MU y 110CJ e KOH-
BepTaIuy C MOMONIbI0 (PYHKIINU toupper () ), MPOrpaMMa 3arpanimBacT
1esioe yncso B aranasone ot 1 10 10. Kpome Toro, mpoucxoanT yBeandenne
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cueryrka (ctr), TakuM 06pPa3oM MPOTpaMMa TOYHO 3HAET, CKOJIBKO (hUJIh-
MOB TI0JIb30BaTE b ocMoTpest. Ecim otBer N (uiwm 060t APyTroil CHMBOII,
OTJIMYAIONIUAICS OT CUMBOJIOB Y U y), TO TJAHHOMY (PUJIbMY TIPUCBAUBAETCS
peitunr —1, TakuM 06pa3oM, TaHHBIA PUITBM OKAJKETCST B KOHIIE CITUCKA [TPU
COPTUPOBKE.

[Tocne Toro Kak TporpaMma 3aBePIIUT COMOCTaBJIeHNEe (PUIBMOB 1 Peii-
TUHTOB, JIJISI COPTUPOBKY (DUJIBMOB OT JIYUIIIETO K XYIIIETO 110 MHEHUIO MOJIb-
30BaTeJid WUCIIOJIb3yeTCs IMy3bIPhKOBas COPTUPOBKA. Belb MPUATHO 3HATD,
YTO BBl MOKETe€ WCIOJb30BaTh MPOIETyPY COPTUPOBKU MPUMEHUTETHHO
K CTPOKOBBIM MaccuBaM? Teriepb OTCOPTUPOBAHHBIN MacCUB FOTOB K BBIBO-
ny Ha nedatb. OHaKO UK for OyAeT MOBTOPEH TOJBKO Ctr KOJIMYECTBO
pas, 9TO MO3BOJUT HE BRIBOAUT HA 9KPaH HA3BAHWS (DIITHMOB, KOTOPBIE TTOJIb-
30BaTeJib He BUJIEL.

AOGCONIOTHbLIA MUHUMYM

[lesibto maHHOI TyIaBbl OBLIO CIPOBOIMPOBATH BAC Ha Pa3MBIIILICHUSI
0 TOM, YeM 1 HACKOJIbKO ITOX0KU MacCUBBI U yKazaTeau. Ha camom nese umst
MaccuBa — 3TO JIMIIb YKa3aTeJb Ha IIePBbII 3JIeMeHT JJaHHOTO MaccuBa. B ot-
Ju4re OT MepeMeHHBIX-yKa3aTesell, 3HadeHne UMEeHU MacCuBa MU3MEHUTD
HeJib3sl. B 3TOM 3aKji04aeTcs OCHOBHAS IPUYMHA TOTO, YTO MM MacCuBa He
MOJKET ITOSIBJISITBCS CJIeBa OT 3HAKA PaBHO.

Vcrosib3oBanme yKasaresieil mpeocTaBisier 00Ibiie TOKOCTH, YeM HC-
MIOJTh30BaHNE MAaCCUBOB. BbI MOXKeTe HAITPSIMYIO TIPUCBOUTH CTPOKY JINTEPa-
JIOB TIepEMEHHOI-YKa3aTeJto, B TO BpeMsl KaK JIJIsi TPUCBOEHUS CTPOKU Mac-
CHUBY BBI JIOJIZKHBI BOCIIOJTh30BaThCs (DyHKITHEN strcpy () . B cBoelt kappepe
mporpamMMucTa Ha si3bike C BBI HaiiieTe HeMaJIo IPUMEHEHWH TTepeMeHHBIM-
yKkazaTessM. Jlasee repeuncieHbl OCHOBHBIE KOHIIETIIIUY JJAHHOM TJIaBbI:

e Jlna mpucBamBaHUS CTPOK JIUTEPAJIOB HAIPSIMYIO HUCIOJB3YHTE CUM-
BOJIbHbBIE yKa3aTeJIu.

e Jlns nosydeHus IOCTYIA K 3HAYEHUSIM yKa3aTesel Ui 2JIeMeHTOB Mac-
CHBa MOJIB3YHTECH JINOO HOTAIMEN MaCCUBOB, JINOO OTlepalineil pa3bime-
HOBAHUS, CBOHCTBEHHOH yKa3aTeaaM.

* He ucnosp3yiite BcTpoeHHYO (DYHKITUIO /71T 3aTI0JHEHUS yYacTKa Ta-
MATH, Ha KOTOPBIN CCBIJIAETCS CHMBOJBHBIM YKa3aTesb, €CIU TOJbKO
JIaHHBIN yKa3aTeJ b U3HAYAJIbHO He OBLIT HACTPOEH Ha XPaHEHHe JJIHHHBIX
CTPOK.
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MAKCUMUSALNA NTAMATU
BALLUEINO KOMIMbIOTEPA

B aroii r1aBe
*  Pasmplimienus o AMTHAMITYECKON TaMSTH
» Tlonumanwue, IJist 4ero BaM HEOOXOIMMa IMHAMUYECKAst TaMsITh
*  Boizenenne grHaMIyeckoit maMsaTi
e [lpunsATHE MEp TPU HEXBATKE IMHAMUYECKON TTaMSITH
*  OcBoboxaeHIIe TNHAMITUECKON TTaMITH

° praB]IeHI/Ie MHOKECTBECHHBIMU OIl€PpallAMM BbIACJCHUA ITIaMATH

He TosbKO abCOJIOTHBIE HOBWYKH B MPOTPAMMHUPOBAHUN Ha SI3BIKE
C MoryT HaTH coziep:KaHue TAHHOM TJIaBbl HECKOJIBKO HEMOHATHBIM. /laxke
OIBITHBIE TPOTPAMMUCTBI 3a4ACTYIO TEPSIFOTCS TIPU padoTe ¢ TMHAMUYECKOI
(mmHAMUYeCKW pacmpesiesiieMoii™) maMaThio. DTUM TEPMUHOM CKPBIBAET-
csl HEWCIIOJIb30BAHHAS TIAMsITh Baliero Kommbiotepa. CBOOOIHAST MAMSITh
(1mocJie 3aHATUS TIAMSITH Balllel TTPOTPaMMOM, TlepeMeHHBIMHU Balllei 1po-
rpaMMbl U pabOYMM TIPOCTPAHCTBOM OTEPAIIMOHHOI CHCTEMBI) COCTABJISET
JOCTYIIHYIO TUHAMWYECKYIO TTaMITh Balllero KOMIIBIOTEPA, KaK MOKAa3aHO Ha

puc. 26.1.

3auvacryio Bam OyeT TpeboBaThCsI IOCTYII K ANHAMUIECKOI TAMSITH T10-
TOMY, 4TO Balleil mporpamme Oyzer TpeboBaThest HaMsaTH GOJIbIIE, YeM Bbl
M3HAYaJIbHO OOBSIBUIIN C TOMOIIIBIO TIEPEMEHHBIX U MacCHBOB. B aT0ii ry1aBe
MBI pacCKa)KeM BaM, [I04eMy M KaK HY’KHO HUCII0JIb30BaTh AMHAMUYECKHU pac-
[peiesisieMyIo IIaMsITh BMECTO IIePEMEHHBIX.

Bbl He MOxeTe TPUCBONUTH MMeEHa ITePeMEHHBIX IUHAMUYEeCKOMN TaMATH.
EQuHCTBEHHDIN CITIOCO0 TOTydeHusI JOCTYTa K JTaHHOMY BUY TaMSATH —
3TO yKazareju. PazBe BBl He pajibl, UTO y:Ke M3y4usan ykazatenun? He us-
YUUB yKa3aTeju, Bbl HE CMOTJIA Obl 3aHSATHCS U3YYEHUEM [TUHAMUYECKON
aMsATH.

* JTocJoBHO TepMUH <heap» ¢ aHTIIMHCKOTO sI3bIKa TIEPEBOJMTCS KaK «Kydar. — [Ipu-
meu. nep.
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Bama oneparm-
OHHas CUCTEMA

Barma nnporpam-
Ma Ha sa3bike C

Bamm nepe-
MeHHBbIe

JluHammnyeckas
TMaMSITh

Puc. 26.1. JnHamumyeckas namMaTb — 9TO HEMCMNOJ/Ib30BaHHAsA NaMATb

/ NMPUMEYAHMUE

CB06OOAHYIO OMHAMUYECKYD MaMsATb Takxke MPUHATO HaldblBaTb Hepac-
npeneneHHon anHaMmMyeckom naMaTblo. YacTb ANHAMUYECKOW NaMaTH,
1cnosb3yemasi Ballen nporpamMmmMon B 1060 MOMEHT BPEMEHMU, Ha3bIBa-
eTcs pacnpeneneHHon AnHaMnyeckom namMmsaTolo. Bo Bpems BbINOHEHUS
nporpamMmbl KOJIMYECTBO UCMONb3YEMOW OAMHAMNYECKOM NaMATU MOXET
BapbupoBaTbCs. 1o HACTOALLEro MOMEHTa HU OfHa 13 NporpamMm, npu-
Be[,EHHbIX B JAHHOM KHUIEe, HE NCNOJb30Baa ANHAMUYECKYIO NaMSATb.

PasmbiluneHnsa o oaMyHaMu4Yeckom namMmsaTu

Tenepnb, Korzla BBl y3HAJIW, 4TO TaKoe JAMHAMMYECKAs MaMsATb — HeHC-
HOJIb30BAHHbII Pa3/iesl KOHTUTYATbHON [aMsITH, — 3a0y/IbTe O TOM, YeMY MbI
Bac Hayuwnin! Bel ropasio OpicTpee HayInTech MoJb30BATHCS THHAMITYECKON
MaMSITHIO, ecyiut Oy/ieTe BOCIPUHUMATD €€ KaK OHY OOJIbIITYIO Kydy HaMsITH,
CJIOKEHHYT0 B 60I1bI0#1 cyrpob. O6bsicHeHne — B cJieytolieM ab3aiie.

Bo BpeMst BBINOJHEHMS TIPOTPAMMBbI BBl OyjieTe TO pacipeaensth (uc-
MOJIb30BaTh), TO BBICBOOOXK/IATH AMHAMUYECKYTO TTaMsTh. Korza Bbl 3armpa-
HIMBaeTe JMHAMUYECKYIO MTaMsITh, Bbl HE MOXKETE 3HATh, OTKY/Ia UMEHHO W3
Ky4H TPUET Hy;KHAs BaM MaMsATh. TakuM 06pa3oM, eIl OIHO BbIpasKeHIe
KO/[a BAIIell MporpaMMbl 3a0UPaeT 4acTh JUHAMITYECKON MaMSITH, & CJIeIYT0-
Iiee 3a HUM BbIpaskeHre Takke 3a0MpaeT 4acTh AMHAMUYECKOM MaMsITH, 9TO
COBCEM He 3HAYUT, YTO (DU3MYECKH BTOPOI pasjiest BbIIeJeHHOM maMsITi Oy-
JIeT HaXO/IUTHCA TTO COCEICTBY C TICPBBIM.

BrImreoncanioe aHaJIOTUYHO YePIaHUIO COBKOBOU JIOMATHI TPSI3U U3
6oubIIOi Kyur. Bbl He 3auepribiBaeTe Ha COBOK KYCKH TPsI3U, KOTOPBIE Ha-
XOZIMJINCHh TOYHO IO/l KYCKaM¥ TPsi3U, 3aU€PITHYTBIMU B TIPEABIIYIINI Pa3.
Kpowme Toro, ecii BbI GpocuTe COBOK Ipsisui 0OPATHO B Ky4y, KYCKHU IPSI3U HE
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BEPHYTCSI POBHO TyJIa K€, OTKY/a Oblin 3auepiHyThl. XOTs Mo/00Hast aHa-
JIOTHST KaXKeTCsT MPEeyBETNINBAIONIEN KOHIETIIMN KOMITBIOTEPHON TTaMsITH,
BCKOpE Bbl OOHApYsKUTE, 4TO Gy/eTe JIydIiie MOHUMATh MEXaHU3MbI PaGOThI
¢ IMHAMITYECKOIT MaMSITHIO, ecain Gyziere yMaTh 00 9TON MaMsITH Kak 0 GOJTb-
II0# Ky4e Tpsi3u. AHAJIOTUST COCTOUT B TOM, YTO BbI HE 3HAETE, OTKY/Ia IMEHHO
GepeTcst 3anparinBaeMas IIaMsITh 1 Ky/[a UMEHHO OHa GyieT BO3BpallleHa pu
BBICBOOOIK/IeHNHN. BbI 3HaeTe TOIBKO, 4TO IMHAMUYECKAST TAMSTD [IPHXO/AT
U3 Ky4U U yXOAUT 0OGPATHO.

Ecnm BbI 3ampocute pactpesenerre 10 GaiiToB IMHAMUYECKO TTamsi-
tH, T0 311 10 6aiiToB 00s13aTe/IbHO Oy T cMeKHbIMUA. OTHAKO BasKHO 3HATDH
U TO, UTO CJIEAYIONIMIT YYaCTOK BbIAEISEMON JMHAMUYECKON MaMATH He 00s1-
3aTesibHO Oy/IeT CJIe[IoBaTh CPasy e 3a IPE/bIAYIIIM, T09TOMY Ha IPaKTHKe
BaM He CTOUT Ha 3TO [10JIaraThCsl.

[unamMmdeckasg maMsaTh UCIOJIb3yeTCs He TOJIbKO Balleil IporpamMMoi,
HO TaK/ke U ONEPAIMOHHO cucTeMoil KomIibioTepa. Eciii Bbl paboTaete Ha
KOMTIBIOTEPE, TOAKIIOYEHHOM K CETU, WJIN WCIOJIb3yeTe MHOTO33TauHyIO
oleparroHnyo cpely, Hanpumep Windows, To IpyTue 3aaun TakKe MOTYT
3aXBaTbIBATh YYACTKU JMHAMUYECKON MAMSATH MapajjieJibHO ¢ Ballel 1mpo-
rpammoit. TakuM 06pazoM, MEKIY ABYMST 3alIPOIIEHHBIMU WK BBICBOOOK-
JICHHBIMU Balllell TPOrpaMMoil ydacTKaMy TUHAMHYECKON TMaMSATH MOKET
BKJIMHUTBCS IPYTOI TIPOIfecc.

Bam Heob6x0auMO CIeUTh 32 00HEMOM BbIIE/IeMO Ballleil IIporpaMMe
IMHAMIYECKOH maMaThu. Bel MOJKeTe JeaTh 9TO ¢ TIOMOIIBIO TTepeEMEHHBIX-
ykaszaresieii. Harpumep, ecim BaM HY>KHO BBIIEJIUTD B IMHAMUYIECKON TTaMsI-
™ MecTO /i1 20 11eJI0YNCIEHHBIX TIEPEMEHHBIX, TO BbI UCITOJIb3YeTe JIJIsI 3TO-
rO 1IeJIOYUCTICHHBIN YKa3aTesib. ECJu jke BaM HY)KHO BBIJICJIUTH MAMSATh 115
400 ynces ¢ TIaBaOIIel TOYKOH, TO BBI OJIKHBI BOCTIOJIB30BATHCS YKa3aTe-
JeM Tuma float. Ykasaresb Bcerjla yKa3blBaeT Ha MEPBOe 3HAYeHUeE, Xpa-
HAIeecs B TOJBKO UTO BBIIEJIEHHOM yYacTKe AMHaMUdecKon maMatu. Ecian
BBI XOTUTE TTOJIYYUTH JOCTYII K 3HAYCHUSIM, CIIEYIONUM IT0CJIe TIEPBOTO 3Ha-
YeHUs, TO Bbl MOJKeTe BOCIIOJIb30BaThCs MO0 HOTAIMel yKasaTeseii, 1ubo
Horanueil MmaccuBoB. (Buaure, Haire obcyKaeHne yKaszaTeJleid 1 MacCUBOB
B IIPEIBIAYIIEH TJIaBe HAa CAaMOM JieJie CTAHOBUTCS TTOJIE3HBIM! )

Ho 3a4yemM MHe Hy)XXHa AMHaMMn4YecKas namMsaTb?

[Ipes/ie yeM u3ydaTh MEXaHU3MbI BbIJIeJIeHHs U BBICBOOOKIEHUST AUHA-
MHUYECKOH MaMsATH, Bbl, BOSMOKHO, XOTeJIW Obl Y3HATh XOTsI ObI HECKOJIBKO
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JIOBOJIOB, JIJIS 4€T0 BaM HY KHO BOOOIIIE 3aMOPAaYNBAThCS TI0 TOBOY AMHAMU-
yecKol mamMsATH. Befb, B KOHIE KOHIIOB, TIepeMEHHbIE, YKAa3aTETH U MACCUBHI,
KOTOPBIE BbI YK€ U3YUNJIU K HACTOSIIIIEMY MOMEHTY, BIIOJIHE ITOXOUIIH JIJIsT
COXpaHeHUs TaHHBIX TPOTPAMMBI.

JluHamMuyeckass maMsTh He BCer/a 3aMeHUT yKasaTeJld WU MacCHUBBI, KO-
TOpPbIE Bbl U3ydasn 10 cux mop. [IpobiemMa B U3yYEHHBIX BaMU [TEPEMEHHBIX
3aKJII0YAeTCs B TOM, UTO BBI JIOJIKHBI 3apaHee 3HATh, KAKOIO TUIIA U B KAKOM
KOJINYeCTBE BaM MOHAL00TCS liepeMeHHble B JaibHeiineM. 3allOMHUTE, Bbl
JIOJIKHBI OOBSIBUTD BCE TIEPEMEHHBIE TIPEsK/Ie, YeM HauHeTe X UCI0JIb30BaTh.
Ecnu Bbl 06bsiBUIM MaccuB, criocoOHbI XxpanuTth 100 maeHTHhUKALNOH-
HBIX HOMEPOB KJIMEHTOB, a y MoJb3oBaTensa 101 kueHT, To Balra mporpaMma
MIPOCTO HE CMOJKET PACIINPUTH MACCUB BO BpeMs BhITIoTHeHNsA. HekoTopsiM
nporpaMMucTaM (TakuM, Kak Bbl) TPeOYeTCst UIBMEHUTH 00bsIBIIEHIE MACCH-
Ba U TIEPEKOMITUJINPOBATD IIPOTPAMMY, TIPEK/IEe UeM MAaCCHB CMOJKET XPaHUTD
OOoJIbIIEe KOJTMYECTBO 3HAYCHU.

[Ipu pabore ¢ AMHAMUYECKOI ITaMSTBIO, OJHAKO, HE HY/KHO 3apaHee
3HATh, KAKOI 00beM MaMATU BaM MOKeT IIoHaxo0uTbes. I1omobHO akKop-
JICOHY, IMHAMUYeCKas TTaMsITh, MCITOJIb3yeMas Balllell IporpaMMOil, MOJKET
PaCTATUBATHCS U CKUMATHCSA B COOTBETCTBHM C TIOTPEOHOCTSMU MIPOTPaM-
mbl. Ecoin Bam otpebyetcst erte 100 a/ieMeHTOB MaccBa JIJIsl COXPaHEHST
uHOOPMAIUN O HOBOI TPYIINe KJIMEHTOB, TO MIPOrpaMMa CMOSKET BBIIEIUTH
HaMsTh LIS coXpatHeHust iH(opMaimu 00 9TOI TPyIie KIUNEHTOB BO BPEMSI
BBIIIOJIHEHUS 6€3 HeOOXOAMMOCTHU IIEPEKOMITUISIIAN.

// BHUMAHME

ABTOpPbI HE MNbITaldTCA 0OMaHyYTb Bac U ckasaTbk, YTO 3Ta rnasa CoaepPXuT
OTBETbl Ha BCE MOSIBMBLLMECS Yy Bac BONPOCHI. [NoNHOLEHHOE oBnageHve
OMHaMMYEeCKOn NaMaTbio HEBO3MOXHO 6e3 NpakTuKK, 1 Ha camMoM aene
nporpamMmmsbl, KOTOPbIM ,EI,QVICTBVITGJ'IbHO Tpe6yeTc;| ANHaMn4yeckaa na-
MSITb, HE BXOASAT B NONe 3peHnst AaHHOM KHUMM. TeM He MeHee Bnarogaps
MCNOJIb3YyEMOWN aBTOpaMn MeToauke, 3aKOHYMB YTeHMEe OAHHOWN [MaBbl,
y Bac bygeT 6onee 4eTkoe NpeAcTaBfieHne O TOM, Kak MosyYnTb AOCTYN
K D,I/IHaMI/I‘-IeCKOVI namMmdaTiu, 4eMm Bbl Obl nony4ymnnm B OOJIbLLUMHCTBE apyrmx
KHWT.

KomMepueckue IporpaMMbl, TaKie KakK 9JI€KTPOHHBbIE TabJIUIBI U TeK-
CTOBBIE TIPOIIECCOPHI, TOJLKHBI OUeHb CUJTBHO OMMUPATHCS HA WCTOJb30BAHLE
JIUHAMWYECKOU maMsaTu. B KoHIe KOHII0B, TPOTPAMMHUCT, CO3/IAI0IIUN TaKyIO
MPOrpaMMy, He MOKET 3HaTh, HACKOJbKO OOJIBINOI OyAeT 2JeKTPOHHAS Ta-
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6iita uan oOpabarbiBaeMbIil TEKCTOBbIN JoKyMeHT. Takas mporpamma, Be-
POsITHEE BCETo, He 3anpaiiBaeT BbijeaeHne mo 1 6aiiTy mo mepe ypesde-
HUS HaOMPaeMOro BaMU JOKYMEHTa, TaK KaK BbIAEJICHHE [TaMATH He BCeria
a(hdEKTUBHO, €CJIN BBIAEIATH HaMTh BCEro Juib 1o 1 6aiity 3a pas. Boiee
BEPOSITHO, YTO MIPOTPaMMa 3allpaliiBaeT BblaeseHre OOIbIIMX YIacTKOB Ia-
martu 110 100 wam 500 Gaiir.

Tak moyeMy ke MPOTPaMMHKCTBI TPOCTO HE MOTYT BBIJIEJIUTH OY€Hb OOJIb-
I1Ie MaCCHUBBI, KOTOPBIE Obl XPaHUJIM GOJIBIIKE DJIEKTPOHHBIE TaBJIMIBI WU
TEKCTOBbIE JOKYMEHTbI, BMECTO TOTO YTOOBI MyYUTHCS C IUHAMUYECKOMN TIa-
MsATBI0? XOTs1 OBl M3-3a TOTO, YTO MAMSITh — 9TO OJIMH M3 CAMbIX IEHHBIX pe-
CYPCOB Balllero komibkoTepa. Eciu Mbl iepeMeniaeMcsl B CeTeBble NN OKOH-
HBIE CPEJIbI, TAMITh CTAHOBUTCS elile GoJiee AparolieHHoit. Bamu rporpaMmbl
HEe MOTYT KaK/blil Pa3 BBIAEJSATH TaKue OOJbIINE MACCHBBI JJISI IeHCTBH-
TEJBHO PEAKUX CJIydaeB, KOT/A T0Jb30BaTEII0 MOIYT TIOHAZ00UTHCS GOJIb-
e oObeMbl aMSITH, BeJlb TOT/la Ballla IPOTpaMMa MCI0Ib30Baia Obl BCIO
[aMsTh — U JPYTUM 3a[aHUSIM TIPOCTO HE XBATUIIO ObI PECYPCOB.

% NMPUMEYAHMUE

IdunHammnyeckoe pacnpegeneHme namMatu rno3BOMISIET Ballel nporpam-
Me 1CMO0JIb30BaTb POBHO CTOJIbKO NaMsSTK, CKOJIbkO Heobxoammo. Koraa
Nnonb30BaTenNto Hy>XHO 6onbLLe NaMaTU (HanpumMep, Ass BBoaa 60sbLLIEero
KOJINYEeCTBA AaHHbIX), Balla nporpaMmmMa MoXeT Nnosly4mnTb JONOSHUTENb-
HO BblAeNeHHY NnamMaTb. Korga Baw nonb3oBaTeb NPeKpaTuT UCMOob-
30BaHMe Takoro O0MbLLIOro KoAnyecTsa namMsaTu (Hanpumep, OTYUCTUB
TEKCTOBbLIV OOKYMEHT M Ha4yaB cO34aBaTb HOBbI B TEKCTOBOM MpoLEec-
Cope), Bbl MOXETE BbICBOOOANTL NaMsATh, YTO CAENaeT ee AOCTYNHOM ons
APYrvx 3agaHunin, KOTopble, BO3MOXHO, HYXXAAIOTCS B HEN.

Kak s MOry Bbilaesimntb AMHaAMHMN4ecKylto namaTtb?

[ “Ccrob30BaHUS IUHAMUYECKOU ITaMsITH BaM HY>KHO BbIYUUTD JIUIITh
nBe HoBble pyHKIuu. DyHKIMs malloc () (COKpalleHre OT aHTJIMHCKOTO
«memory allocate> — BbIJe/eHUE TTAMSATH) BBIAEISIET IMHAMUYECKYIO TIa-
MITh, TOT/[a KaK (byHKuMH free () — ee 0OCBODOKIAET.

p COBET

He 3abbiBaiiTe Noaxno4aTh 3arof0BOYHbI palin stdlib . h KO BCeM npo-
rpammam, B KOTOPbIX MIaHMPYETCS UCMNONb30BaHMe GYHKUMA malloc ()
nfree ().
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Tenepp, moskainyii, nmepeiigem k cioxaomy. DyHKIMs malloc () He ca-
Mast ipyskero0Hast QYHKIMS ¥ HEPOCTa B IOHMMaHUK HOBUYKaM. Bo3aMoxk-
HO, CAaMbIM JIYYIITFM HayaioM Oy/IeT pacCMOTPEHUE TIPUMepa UCIIOIb30BAHS
dyakmu malloc ().

[IpearonoxkuM, BaM HEOOXOAMMO HAIKCATH MPOrPAMMY JIsl TIOJICYe-
Ta CPeHNX TEMIIEPATYPHBIX MMOKA3aTesel /IS MECTHON CJIyKOBI TIOTO/IHO-
ro mporHo3upoBanus. Yem GoJIbllle TEMIIEPATYPHBIX MMOKa3aTeJell BBOIUT
0JIb30BATE/Ib, TEM TOUYHEe Oy/leT MPOrHo3. Bbl pernuiiu, 4To /uist XpaHeHust
10 TemmeparypHBIX TOKa3aTeseidl BBl BoiesnTe 10 1e09nCIeHHBIX TIepe-
MeHHbIX. Ecii 1o1b30BaTe b MoKeTaeT BBECTH OOJIbIIe JTAHHBIX, TO Balla
IIPOrpaMMa BBIEIUT NaMsITh elle Ha 10 1mesbix ynces u Tak pajee.

[l Havyama BaM ToHazoOuTCs yKasareiab Ha 10 3HaueHUi, XpaHIINX-
¢4 B InHamMuyeckol mamaTtu. [IocKobKy 9TH 3HaUeHUS ABJISIOTCS 1EJbIMUA
YKMCJaMHU, TO BaM MOHAZ00MTCS IeJOYMCIEHHBIN yKa3aTe/b. Bbl TOJKHBI
00DBSABUTD 1IEJIOUNCIEHHbII YKa3aTelb CAeAYIONIM 00pasoM:

int * temps; /* YkKasLBaeT Ha [epBOe 3HAUEHUE U3
OMHAMUYECKOM InaMaTu */

BI)IZIG]H/ITI) MeCTO B ZII/IHaMI/IquKOIL/’I IMaMATU AJId JeCATH IeJIbIX YHnceJa
MOZKHO CJIELYIOIINM 00pasoM:

temps = (int *) malloc (10 * sizeof(int)); /* Oro! */

JloBOTbHO GOJIBITIOE KOJUYECTBO KOAA ST TIOJMYYEHUs] BCETO JIHIIh
10 mespix yncesn. Ha caMmom fiesie TOHATH BBINIETIPUBEIEHHYIO CTPOKY KO/
JIOBOJIBHO IIPOCTO. q)yHKHI/IH malloc ()Tpe6yeT OJIHOTO €IUHCTBEHHOIO
3HAYEHUS: KOIMYecTBa GaliT maMsT, KOTOpoe HeoOXOAUMO BBIAEIUTh. Ta-
KM 00pasoM, ecsiut Obl BaM HY3KHO Ob110 10 6aiiT, BbI MOTJIN ObI BBIIETIUTD UX
caey oM 00pasoM:

malloc (10);

ITpo6seMa B TOM, 4TO BBIIIEONUCAHHON IIpOrpaMme TPebOBAJIOCh He
10 Gaiit, a Mecto aius xpanerus 10 mesbix dncen. CKoabKo OailT maMsTu
Hy:xHO 10 11epiM unicmam? 107 207 OTBeT, 4TO, KOHEYHO, 9TO 3aBUCUT OT Ba-
IIEro KOMIIbIOTePa 1 TOJbKO (DYHKIMS sizeof () MOKET 3HATh HaBEPHSIKA.

Takum 06pasoM, €CJIM Bbl XOTUTE, YTOOBI IIPOrPaMMa BBIJEINIA MECTO
qutst 10 11esIbIX 9ucest, BbI JOJKHBI COOOIINTD cl)yHKHI/H/I malloc (), 4To BaM
HY’KHO BbIenTh 10 HaOOPOB OAMT, IPY HTOM KasKAblii HAOOP TOJKEH ObITh
JIOCTATOYHO BEJIMK [IJII XPaHEHUsI OIHOTO 11eJIoro yncia. VMiMeHHo nmoatomy
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BBINIIETIPUBEZIEHHAsT CTPOKA KOJa co/lep;Kajia CIeAYIONINH BhI30B (PYHKITUU
malloc():

malloc (10 * sizeof (int))

Jrta yacrtb BbIPaKEHUSI coobimia (byHKuI/H/I malloc () BbIJAEJINUTD, NN
OTJIOKNUTH, 10 CMEXHBIX y4acTKOB AMHAMHWYECKON TaMmATH. Kommbiorep,
B CBOIO OUYepe/ib, KaKk Obl BO3BOIUT orpaxay BOKpyT atux 10 yyacTKoB mamsitu
TaKUM O6paSOM, 4TO IOCJIEYIONNE BbI3OBBI (byHKuI/H/I malloc () He BTOP-
THYTCS B 9Ty BBIIEJIEHHYIO MaMsTh. Temepb, KOTZAa BBl TIOHSJIN TOCIETHION
MOJIOBUHY BhIpKeHUsimalloc (), ocTanoch coBceM HeMHOTO. [lepBast uacthb
BBI30Ba (byHKuI/IH malloc () o4eHb IIpocTa.

(DyHKLII/IH malloc () Bcerza IIpoaebIBaeT CaeAyIoue ABa mara (B Cy-
4Jae, €CJI Ha KOMIIBIOTEPE €CTh JOCTATOYHOE [JIS YIOBJIETBOPEHUS BAIINX
HOTPeOHOCTEN KOJUYECTBO JUHAMUYECKOM IAMSITH )

1. Bslzessier 3amporieHHoe BaMU KOJIMYEeCTBO OaliTOB TTaMsITH U rapaHTH-
pYeT, 4TO HUKAKasl JAPyTas MporpaMMa He MOJKET TIepe3arcaTh colep-
JKHUMOE BbIZIeJIEHHOfI MnaMAT! 10 TEX II0P, ITOKa Ballla IporpaMMa HE BbI-
cBOOOIUT BBIIEJIEHHYIO €l TaMsITh.

2. llpucBamBaeT yKazaTesb IEPBOMY 3HAUEHUIO, XPAHAIIEMYCS B BbI/IeJI€H-
HOU ITaMITU

Pucynox 26.2 nunmoctpupyet pe3yasTaT Bei3oBa pyHKIMM malloc () U3
TIPEIBILYIIETO TIPUMEPA TTPO TeMItepaTypy. Kak Bbl MOYKeTe BUETD, IUHAMU-
YyecKast mamMsiTh (IIOKa3aHHas Ha PUC. TIPOCTO KaK Kyda) Ternepb COJAEPKUT OT-
neneHHyto 30Hy U3 10 MecT 1J1d TeTbIX Yncedt, a MeJI0UYUCTeHHBIN yKa3aTeb
temps yKasbIBaeT Ha mepBoe Iiesioe uncyo. [locaenyiorie BbI30BbI (DyHK-
1 malloc () 3aiiMyT cBOOOAHBIE YYACTKN JUHAMUYECKON MaMsITH, KOTO-
pble He OYIyT epeceKaThCst ¢ YiKe BbIACTEHHBIMI YIaCTKAMU JIJIsI XPaHEHUsT
10 mesbIx yuced.

temps

I[ NMHaMM4YeCcKad I1aMATb

Puc. 26.2. BoigeneHuve yqyactkoB namaty gns 10 uenbix yicen
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Kaxum 06pasoM MOJKHO HCIIOJIB30BaTh TOJIBKO YTO BhifeaeHHbIe 10 gue-
€K TMaMATH 71 XpaHeHUs TedblX yncen? BocrnpuauMalite X Kak Maccus!
Bbr MokeTe coxpaHSATH JaHHBIE, CCBLIAsICh Ha SYEWKM Kak temps[0],
temps [1] u Tak ganee. VI3 mpembiayIneli raBbl BBl yKe 3HAeTe, 4TO, UC-
MOJTh3ys HOTAIMIO MAaCCUBOB, MOKHO TTOJTYUUTH JOCTYI K COCEICTBYIONTUM
sYeliKaM TaMsITH, JIadKe ecJiv JIAaHHBIM yJaCTOK TaMsITH HAUMHAETCS C yKa-
3aresist. TaksKe MOMHUTE, YTO STYEHKH KasKIOTO BbIAEJEHHOTO Habopa OymyT
cocecTBYIOIUMHE, moaTomy 10 1esbIx yrces OyayT cae0BaTh OAHO 3a IPY-
UM TOYHO TaK)Ke, KaK eCJiv Obl BbI BBIIEJUJIN YYACTOK TTaMSITH temps B BUJIE
1esjouncieHHoro Maccusa Ha 10 a71eMeHTOB.

Bripouem, B BbI/IeJIeHUY TTAMSTH C TTOMOITIHIO (l)yHKLII/II/I malloc () ecTboO/HA
npobsiema. Mbi ertie He 0OBSICHIIIN JIEBYIO YacTh BbI30Ba (hyHKIMK malloc ()
13 IpuMepa ¢ TeMiepatypamiu. 711 4ero Hy>KHO BbIpakeHue (int *)?

Beipaskenue (int *) — 9To mpuBesieHHNe BUAA. B aTO# KHUTE BHI yiKe
BCTPEYaJIMCh C MTPUBEIEHUEM BUJIA, TIPaB/la HECKOJILKO JPyTroro Tura. Yro-
Obl ipuBecTH TUII float B TUII int HEOOXOAMMO MMOMECTUTH BbIpasKeHIEe
(int) mepen sHadenuem tuma £loat, HarpuMep, CAEAYIONINM 06pasoM:

aval = (int)salary;

Omeparop * BHYTPU BbIPasKeHUS TPUBEIACHUSI BHUIA O3HAYAET, YTO Tie-
pen BaMu BbIpakeHUE IIPUBEACHUS BUJA yKa3aTels. q)yHKHI/IH malloc ()
Bcer/la BO3BpallaeT CUMBOJIbHBIN yKaszaTesb. Ecjn Bbl XOTHUTE BOCIOJbB30-
BaThcsl pyHKIMEN malloc () A7 BhIIEICHUS MeCcTa MO XpaHEeHUe IeJTbIX
YHCeT, YHCEJT C MJIaBAOIIE TOYKON WK JaHHbBIX JII0O0TO JIPYTroro THIIA, OT-
JIMYHOTO OT char, BB IOJUKHBI BBITIOJTHUTE IPUBEIEHNE BUAA 1T QYHKITUN
malloc ()¢ TeM, 4TOOBI epeMeHHasi-yKas3aTeb (HarnpuMep, temps), Mpu-
HUMarolas aJpec BbIIEJIEHHOIO yYacTKa IIaMATH, II0JIyYnJia yKasaTesb IIpa-
BWJIBHOTO THUIIA. temps — IeJOYUCTIEHHbIN yKa3aTesab. He npucBauBaiite
yKasaTeJo temps BbICBOOOKACHHYIO (DyHKIMEH malloc () MaMsTh, eCou
BBI He TIPUBEJIM BO3BpalaeMoe 3Toi (DyHKIIMel 3HaYeHne K [1eJTOUMCTIeHHO-
My ykasaresio. Takum 00pasoM, JieBast 4acTh IPEbIAYIIEro Bbi3oBa (QYHKIIUN
malloc () mpocTo coobiaer (byHKuI/H/I, YTO Ha TIEPBBIN 9JIEMEHT BbIIETEH-
HOTO y4YacTKa MaMsATH OyIeT yKas3bIBaTh He UCIIOJIb3YEMBbIH 0 YMOIYaHUIO
CUMBOJIbHBIN yKa3aTeJib, a 11eJI0YNCIEHHBIN YKa3aTelb.

/ NMPUMEYAHUE

Kpome onpeneneHns maccuea B BepxHen 4acT GyHKUMM main (), Ka-
KYIO €eLLe BbIrofy Bbl MONYYUIN OT UCMOJSIb30BaHUS PYHKLUMM malloc () ?
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Bo-nepBbix, PyHKUMIO malloc () Bbl MOXETE UCMOIb30BaTh B NIIOOOM Ya-
CTW CBOEW NPOrpamMmbl, a He TOIbKO B TOM y4acTKe Koaa, rae Bbl 0ObsB-
nsieTe nepeMeHHbIe U MaccuBbl. Takum 06pa3oM, Koraa Balla nporpam-
Ma rotoea Kk 100 3HavyeHmMsaM Tuna double, Bbl MOXETE BbIOENNTb 3TU
100 3HayeHu Tuna double. MNpu MCNoONbL30BaHUM OOLIMHOIO MAaCCUBA,
Bam noTpeboBanock Obl BKIOYUTL BeIpaXeHne, Nogo0OHOE Cneayiowemy,
B BEPXHEN 4aCcTu Koga PyHKUMM main () :

doublemyVals[100]; /* OGerunbit MaccuB Ha 100 syjemeHTOB */

IOt 100 3Havenwuii tmma double MPOCYHIECTBYIOT B Te€UYEHHE BCETO
BpPEMEHM JKU3HU TIPOrPaMMBI, TP 9TOM 3abupast cebe CUCTEMHBIE PECYPCHI,
naxe ecau 6b1 o1 100 3HAYeHMIT TOHALOOMINCH OBl IPOrPaAMME TOJLKO Ha
KOPOTKUM 1TepUO0]i BpEMEHU. CDyHKHI/IH malloc () MO3BOJISET BaM OObIBUTH
TOJIBKO yKa3aTeJsib, YKa3bIBAIOIUI Ha ITePBLI 2JIeMEHT BbI/IeJICHHON TTaMAaTH
U CYIIECTBYIOUIU BCe BpeMsI JKU3HU MTPOTPAMMBI, a He TIeJIbIi MACCHUB.

Ecnun HepocTaTO4YHO AMHAMMUYECKON NnaMaTu

B oT/1e/1bHBIX, 9KCTPEMAIbHBIX, CIyYasX B CUCTEME MOKeT He ObITh J10CTa-
TOYHOTO KOJIMYECTBA TTAMSITH JIJIsI YAOBJIECTBOPEHUS TOTPeOHOCTEH (DYyHKIIMN
malloc (). Takoe MOXeT MPOU30UTH, €CJIU Ha KOMITbIOTEPE T0Jb30BATES
MaJlo TIaMsITH, PYroe 3ajlaHie MOKET MCIOJAb30BaTh OOJIBIIOE KOJMYECTBO
HaMATU WX €CJIN Ballla [IporpaMMa Y Ke BbIIEJINIIA 110]] CBOU HYK/Ibl BCE CBO-
6oxmbie pecypebl. Ecm Bbi3oB ¢yHKIMN malloc () 3aBepliaeTcs Heyaadei,
TO TlepeMeHHasl yKa3aTesb yKa3blBaeT Ha HyJeBoe 3HadyeHue, 0. [loaTtomy
MHOTHE MTPOTPAMMUCTBI COMPOBOXKAAIOT (GYHKINIO malloc () ormepaTtopoM
BerTBJeHud 1 f:

temps = (int *) malloc (10 * sizeof (int));
if (temps == 0)
{
printf ("Ync! HemocrarouHo mamaTu! \n");
exit(1l); //OocpouHoe 3aBeplleHME NPOTPAMMEI
}

//TlponoxeHre MNPOTPAaMMEl IaJiee...

Ecim ¢ynkmusa malloc () cpabarbiBaeT HOPMAJIbHO, TO yKasaTesb
temps OyzeT copepKarh AeHCTBUTEIBHBIN apec, YKasblBAIONIMIl Ha Hava-
JIO BBIJIEJIEHHOTO y4YacTKa AWHAMUYecKoll mamsaTu. Eciu BbI30B (yHKIINU
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malloc () 3aBepluaercs Heyaadeil, To lepeMeHHast yKa3aTelb yKa3bIBaeT Ha
HeJelCTBUTEIbHBIN azpec O (aapecarus AMHAMITYECKOI ITaMsITH HUKOT/[a He
HAYMHAETCsI C HyJIs1), a Ha 9KPaH BBIBOAUTCS coo0tIeHne 00 ommoOKe.

p COBET

MporpamMmMmncTbl HacTo NCNOoML3YIOT onepartop HE, !, BMecTo cpaBHEHUS
3Ha4YeHuns ¢ HyNeMm, kak Obl10 CAENaHOo B NpeabiayLiem npumepe. Noato-
My NpeaLecTByoLLas NpoBepKa ¢ onepaTopom i f 6onee BEPOATHO By-
DeT npeacTasfieHa crneayiowmm 06pasom:

if (!temps) /* Ecim 3HauyeHMe He MUCTMHHO */

OcB0OOXAEeHe AMHaMU4YeCcKo namMsaTu

[Tocsre okoHYaH¥s PabOTHI ¢ ANHAMUYECKON TTAMSITBIO BEDHUTE €€ B CH-
cremy. YTo0bI ¢/ie1aTh 9T0 BOCTOb3yiTech hyHKIMel free (). DyHKImei
free () HAMHOTO IMPOIIE MOJIH30BATHCsI, YeM GyHKIMei malloc (). UTo6bI
0CBOOOITH TIAMSITh, BbIJIEIEHHYTO JIist XpaHeHust 10 IesIbix drces B mpes-
MIeCTBYIOIEM BBI30Be (PYHKIMK malloc () BOCIONB3yHTECh (GyHKINEH
free () ciemyionmmM 0Opazom:

free (temps); /* Bo3BpamaeT BHIEJEHHYI [NaMITb B CUCTEMY

*/

Ecau BbI n3HavaabHO BhLAe NI HaMATh 1714 10 3Havenuii, to Bce 10 gue-
CK ITaMIATU 6y11yT BBICBOOOK/IEHBI. ECJIU ¢ TIOMOIIbBIO cpyHKHI/H/I malloc ()
U3 IUHAMUYECKON MaMsATU ObLIO BbLAEJIeHO MecTo At xpanenus 1000 3ua-
yenuit, To Bece 1000 sueex OyayT Bo3BpalileHbl B cucteMy. ITocse BbIcBOOOK-
JIEHUS TTAMSATH BBl HE CMOJKeTe TIOJIYIUTh K Hell ocTym moBTopHo. [lomHuTe,
4TO (byHKL[Mﬂ free () BbI6paCbIBa€T BbIZIEJIEHHYIO IIaMATh B Ky4y AUHaMU-
YeCKOH ITaMsITH, TJe 9Ta MaMATh MOKET ObITh 3a4epIIHyTa APYTUM 3aJaHueM
(BCcTIOMHUTE HAITy aHAJOTUIO ¢ Kyuell rps3u). Ecaum BBl mombiTaeTech BoC-
II0JIb30BaThCA yKa3daTeJaeM temps II0CJie IIPUMeHEHUS (I)yHKHI/II/I free(),
BbI PUCKYeETe Tlepe3alncaTb KaKue-To JaHHbIe, XPaHAaIuecs B MaMaTH 1, BO3-
MOJKHO, 3a0JTOKIPOBATH CBOM KOMITBIOTED, M3-3a YETO MOKET BOSHUKHYTD He-
00XOAUMOCTD TIEPE3arpy3Ku.

Ecuiu BBl 320y/1eTe BBICBOOOIUTD BBIAETIECHHYIO TTAMSITh, Ballla OTepaIi-
OHHAasI CHCTeMa TIOIBITAETCS 3aIPOCUTH MCIIOJb30BaHKME ATOTO yJYacTKa Ia-
MSTH, OJIHAKO MPOIYCK Bbi3oBa (GyHKINU free () menaer 6eCCMbICIEHHBIM
HCIIOJIb30BaHNE [UHAMUYECKHU BblaeasgeMoi nmamMsaTu. Ileap guHaMudeckoin
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aMAITH — PeA0CTABUTD Balllell IporpaMMe BO3MOKHOCTD BBIICJIUTD JIOTI0JI-
HUTEJBHYIO aMSATh IIPY BOSHUKHOBEHUH HEOOXOAMMOCTH 1 OCBOOOIUTH ITY
MaMsITh TIPU 3aBEPIIEHUN PabOThI C HEil.

MHoOXecTBeHHOe BblaesieHne NnamMaTun

MaccuB ykasaTeJieii 3a4acTyio OyeT MoMoraTh BaM BbIJAEISATH OOJIbIIOE
KOJINYEeCTBO HaOOPOB YYaCTKOB JMHAMUYECKOW MaMsiTh. BepHeMcst K Tpo-
6sieMe TIpecKasaHus MOrofbl. IIpeanosIoKuM, METEOPOJIOT 3aX0Tel BBECTH
B IIPOTPaMMY UCTOPUUYECKIE TaHHBIE U3MEPEHNS TEMIIEPATyP CPa3y HECKOJIb-
KHUX TOPOJIOB, HO JIJII KaKJOTO M3 ATUX TOPOJOB KOJUUYECTBO MMEIOIITUXCS
Y HEro JIaHHbBIX OTJINYAETCS.

MaccuB ykazaresieil MOKeT 0Ka3aThCsl TI0JIE3HBIM JIJIS PENIeHUs TaHHOM
pobJieMbl. Bor MoskeTe BhiienTh MaccuB u3 50 yrazaresieii caeayonmm 00-
pasom:

int * temps[50]; /* 50 UeJNOUMCIIEHHHX yKaszaTejen */

Jlamubrii MaccuB (M3-3a OepaTopa pa3bIMEHOBAHUS B OOBSIBICHIN) He
Oynet comepskath 50 1ebIX Unced, mepe Hamu MaccuB u3 50 ykasareseii.
Nwma nepBoro ykazatesnd temps [0], BToporo — temps[1] U Tak jaajee.
Kasaprit n3 aslemMeHTOB MaccuBa (KaK/bli yKa3aTesb) MOXKeT yKa3blBaTh Ha
OT/Ie/IbHBIN HAOOD sTUeeK BbIIETEHHON TMHAMUIECKON maMsiti. Takum o6pa-
30M, HECMOTPsI Ha TO, YTO BCe 2JieMeHThI MaccuBa 13 50 ykasaTesieil 10/ KHbI
OBITH OTIPe/IEIEHbl Bmain (), BBl MOJKETE BBIZESTH U OCBOOOK/IATH TAHHBIE,
Ha KOTOPBIE CCBITAIOTCS] ATU yKA3aTeJu, 10 Mepe MOoTPeOHOCTH B JOTOJHHU-
TEJIbHOU TTaMSATH.

PaceMoTpuM clielyionuii y4acToK Kojia, KOTOPBIN MOKET ObITh UCITOJIb-
30BaH METEOPOJIOTOM:

for (ctr = 0; ctr < 50; ctr++)

{

puts ("CKOJNBKO HAHHHIX IOJg »TOoTo Topona?");

scanf (" %d", é&num);

//BHIEJIeHMEe HYXHOTO KOJIMUECTBa IOMHAMUUECKOM I[1aMaTU
tepms[ctr] = (int *)malloc(num * sizeof (int));
//Crnenyommii yyacTOK KOIa 3alpoCUT BBOHA TeMIepaTyp

//ana Kaxmoro Tropomna
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}
//Clenyommil y4acTOK KOIa, BO3MOXHO, 3alMeTcd
BEUMCJIEHUAMHA,

//CBFIBaHHbIMM C TeMIIepaTyPHEIMM OaHHEIMM I1I0 I'OpoIaM

//He BabynbTe BEHCBOOOOUTL IOMHAMMUECKYID NaMAThL II10
3aBepleHNN

for (ctr = 0; ctr < 50; ctr++)
{

free (temps[ctr]);

}

KowneuHo, 110100HbII POrpaMMHbII KO/ TIOTpebyeT 0ObeMHOTO BBO/IA
nanubix. Ckopee Bcero, nanibie OyIyT MepeaaBaThesl U3 COXPAHEHHOTO Ha
mcke daita, a He OT MoJib3oBaTesis. TeM He MeHee TaKO# KO/l TIO3BOJISIET BaM
B3IJISTHYTh Ha G0JIee CJIOKHBIE CTPYKTYPBI OPraHU3AINH TAHHBIX, TOCTYITHbIE
IIPY UCIIOJIb30BAHNY IMHAMUYECKO naMsaTu. Kpome Toro, HacTosiye npo-
rpaMMbI, KaK MPaBUJIO, — HeYTo GoJbiiee, 4eM 20 CTPOK KOjia, KOMMU 3a4a-
CTYIO SIBJISIFOTCSI IPOTPAMMBbI U3 9TOW KHUTH. [|JTMHA HACTOSIIMX TIPOrPaMM,
XOTS 3TO He TOBOPUT O TOM, UTO OHM CJIOJKHEE ITPEJICTABJIECHHBIX 3/1eCh, CO-
CTaBJISIET HECKOJIBKO TI€YaTHBIX CTpaHuil. [1o Mepe BbITIOJHEHUS IIPOTPaMMbl
HEKOTOPBIM M3 YYACTKOB KOJIA MOKET MOTPEOOBATHCS OMOTHUTEIbHAS TTa-
MSITh, @ IPYTUM — HeT. J[uHaMu4yecKoe BblJIeJIeHIE TI03BOJISIET BaM MCIIOJIb-
30BaTh MaMsATh GoJiee 3 heKTHBHO.

temps
0| @
M| @
k]| @
[3] [ )
48] @
49| @

[[I/IHaMI/I‘IeCKaH maMATb

Puc. 26.3. Kaxaplli anemeHT maccmBa temps yka3biBaeT Ha OTAENbHbIN
Yy4aCTOK AMHAMNYECKON NaMATn

Pucynox 26.3 — nmoctpaliis TOro, Kak MOKET BBITJISIETh «Kyday JIH-
HAMWYECKOW MaMSATH B MOMEHT BBIZIEIEHUS YIACTKOB JIJIsI MACCUBA temps
(mocae 4 u3 50 BBI30BOB (pyHKIMKM malloc () ). Kak BbI MOKeTe BUETH,
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MaCcCHUB temps HaXOJAUTCA B 30HE HaMATU JIsI JaHHBIX IIPOTrPpaMMbl, OJHAKO
Ka)K[[hIﬁ 9JIEMEHT MacCUBa temps yKa3bIBaeT Ha Y4aCTOK IMHAMIYECKOH 1a-
MATH. Korz;[a Yy BaC UCYE3HET HOTpe6HOCTb B JTaHHDBIX, Ha KOTOPbI€ YKAa3bIBA€T
MacCuB temps, Bbl MOXKETE BbICBO6OI[I/ITb 9TU YYACTKU TaMATH.

IT10 Obla JJIMHHAS TJIaBa, MOCBSIIEHHAs JOBOJIBHO CJIOKHOI TeMe,
HO BBI yKe TI0uTH gounTanu eel Ham ocTanoch JIMib 3aBEPUIATh 9Ty TJia-
BY IIPOrPaMMOii, B KOTOPOil UCIIO/Ib30BaNCh ObI 06e hyHKIMK malloc ()
u free (), aTakke KOTOpast Morjia Obl IPOJEMOHCTPUPOBATH BaM, KaK Hallu-
caHHas BaMK HeGOJIbIIas KOMITBIOTEPHAs IIPOTpaMMa MOKeT oOpabaTbiBaTh
o4eHb O0JIbIIe 0ObEMbI JAHHBIX.

// Tlporpamma-npuMep N1 u3 TyaBel 26
// PykoBomcTBa no C g HOBMUKOB, 3-€ M3IaHMe
// ®amn Chapter26exl.c

/* DTa nporpaMMa 3alpaliMBaeT KOJMYECTBO CIIYUYAMHEIX
yyceJl, BHIOEJNAET MacCCMUB M 3alloJIHAeT ero umciaMu oT 1

no 500, a 3aTeM NPOXOIMUT IO BCEM UMCJIAaM M BHSABJISAET
HauMeHbllee, HaMOOJIbIIEE U BHUMCIISAET CpenHee, II0CJIEé UYero
ocBoBoxmaeT namaTb. */

#include <stdio.h>
#include <stdlib.h>
#include <time.h>
main ()
{
int i, aSize;
int * randomNums;
time t t;
double total = 0;
int biggest, smallest;
float average;
srand (time (&t) ) ;
printf ("CkonmbkO CJIydyamHBEX umceJs OymeT B maccuBe? ") ;
scanf (" %d", &aSize):;
// BHIOEJNUTbL MACCUB, UYUCIIO DJIEMEHTOB KOTOPOTIO
// coemazmajyio O C KOJMUSCTBOM CJIyUaMHBIX UUCEJI,

// BanpoleHHHEX [0JIb30BaTesieM
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randomNums = (int *) malloc(aSize * sizeof (int));
// TpoBepKa MNPaBUJILHOCTM BHIOEJIEHMS MacCHBa
if (!randomNums)

{

printf ("Ommbka BHIOEJIEHMS MAaCCHBA CJIyYaMHBIX

uycen!\n") ;

exit (1) ;
}

// Tpoxon HO 2JIeMeHTaM MacCCHBa M NPUCBOEHME

KaXIoMy OSJIEMEHTY

// uesoro umcrya B mmanasoHe or 1 mo 500
for (i = 0; 1 < aSize; i++)
{

randomNums [1] = (rand() % 500) + 1;
}
// VHMUManmMs3auusa CcaMoro OOoJbIIOTO M CaMoT'O
// MaJIeHBKOTO uucja Ui [NOCJEeNyolero CPaBHEHMS
biggest = 0;
smallest = 500;
// Tpoxom Mo BaloJIHEHHOMY MAaCCHUBY U IIOVCK
// Hambosbllero ¥ HaMMEHbIIeI'O uYMceJl, a TakKxkXe
// CJlOXeHMe BCEeX UMCeJ] M BHUUCIIEHVE CPEeIHEeTrOo
for (1 = 0; 1 < aSize; i++)
{

total += randomNums[i];

if (randomNums[i] > biggest)

{

biggest = randomNums[i];

}

if (randomNums[i] < smallest)

{

smallest = randomNums[i];
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average = ((float)total)/((float)aSize);

printf ("Haubosbuiee ciyuyanHoe umcio: %d.\n",
biggest) ;

printf ("HauMmeHbllee cilyuyalHoe umcio: %d.\n",
smallest) ;

printf ("CpemHee m3 ciaydyamHex umces: %.2f.\n",
average) ;

// Tpwn mcnonbz3oBaHum malloc, He 3abynbTe
UCIIoJIb30BaThL free

free (randomNums) ;

return(0) ;

B nannoiil mporpammMe B3auMoIeliCTBIE C TI0JIb30BaTEJIEM CBE/IEHO K MU-
HUMYMY, OT TIOJIb30BaTe/Is1 TPEOYETCsl BBECTH TOJBKO HY;KHOE KOJMYECTBO
caydaiHbix uyncen. OTIUYHBIM BapDUAHTOM TIPOBEPKU KOJWYECTBA TAMSITH
Ha KOMIIbloTepe Oy/IeT 3HaunTeIbHOE YBeInYeHe pa3Mepa MacCuBa crydaii-
HBIX yuces. ABTOpP AaHHOW KHUTU CMOT CO3/1aTh MAacCUB U3 12 MULJIMOHOB
HJIEMEHTOB, TIPH 3TOM Y4YaCTOK Koa, 00pabaThiBAlOMIMN OMMOKY (DYyHKIMN
malloc, He ObLI BBINOJHEH HU pady. Ha camoM jesie n3HavaibHO TIPU Ha-
MUCAHUU [TPOTPAMMbI [IEPBON BbIfasia OMMOKY TepeMeHHast total, a He
dyukmga malloc. MsHayanbHO epeMeHHas total OblIa TUIA int, 1 KOT-
ma aBTOp 00bstBUI MaccuB u3 10 MUJIMOHOB HJIEMEHTOB, OOINAsi CyMMa
BCeX CIAYYalHBIX YMCeJ MPEBBICMJIA MAKCUMAJIBHO pa3pelieHHOe 3HaYeHue
[IepEeMEHHOI THIIA int, MOATOMY TIOCUYET CPEHETO 3HAYCHMsI ObLI HEBEPEH,
B KOHIIE KOHIIOB, Kak cpefiHee 3Haverne urces oT 1 10 500 MoKeT paBHATHCS
—167! Koraa nepemennast OGbliia yBeJaudeHa 10 double, aBTop cMOT 00bsi-
BUTH U TOPas3jio GOJIbIINE MACCUBBI CTYYalHBIX YHCET.

Ette onun nnTepecHblil (hakT: YeM MeHbIIIe KOJUIECTBO IEMEHTOB Mac-
cuBa, TeM OOJIbIIE BEPOATHOCTH KOJIeOAHMsI 3HAUCHUI HAanOOJIbIIETO, HAW-
MEHBIIEro u cpenero yucest. OaHako yem OOJIbliie KOJTMYECTBO JIEMEHTOB
B MaccuBe, TeM OOJIbIIIE BEPOSITHOCTD, YTO HAMMEHbBIIIee YUCI0 OyAeT paB-
Hatbes 1, nanbosbiiee — 500, a cperee GyAeT Te-TO TTOCPE/IH.

AOGCONIOTHLIA MUHUMYM

(DyHKHHH malloc () BBIZENSET Balleil TPorpaMMe JAUHAMUYECKYIO
naMsAThb. JlocTyn K AMHAMUYECKOU MaMATH MOXKHO TOJYUYUTDH C TTOMOIIBIO
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repeMeHHOl-yKa3aTes, I0cje Yero Bbl MOKETe MOJYYUTh JOCTYII K OCTaJb-
HBIM YYaCTKaM BbIJIEJIEHHOW MaMSTU € [OMOII[bI0O HOTAIlUM MacCCUBOB Ha
OCHOBe yKazaTeJsl, mpucBoeHHOMYy dyHKIuu malloc (). Ilo 3aBepiierun
paboThl ¢ AMHAMUYECKON MaMAThIO BHICBOOOIMTE €€ ¢ TIOMOIbIO (hYHKIIMK
free(). CDyHK]_[I/IH free () Bo3Bpalaer IMHAMUYECKYIO IAMATD B <Ky4y»,
4TOOBI ATON MaMSIThIO MOTJI BOCIIOJIb30BAThCSI JPYTHe 3aanust. Jlanee npu-
BeJIeHbI KJII0UeBbIe KOHIIEMITUY JaHHOH TJIaBHI.

Jlug BbLAEJIEHUS W BBICBOOOMKACHUSA AMHAMUYECKOM IAMATU BOCIIOJIb-
3yiTech Cl)yHKHI/ISIMI/I malloc () nfree ().

Coobrture (byHKLH/H/I malloc (), Kakoe KOJIMYeCTBO MaMATH HeoOXO011-
MO BBIIEJIUTh C MOMOIIIBIO OllepaTtopa sizeof () BHYTPH CKOOOK (PyHK-
mMumalloc ().

B mavase hyHKIMit 00BSBISIIITE TOTBKO IEPEMEHHbIE-YKA3ATE 1 IPY-
rue repeMeHHble. 3aMChIBANTE JIaHHbIE B IMTHAMUYECKYIO AMSITh TOJIb-
KO KOT/Ia BaM HY’KHBI JIaHHbIE, OTJIMYHBIE OT IIPOCTBIX CUETYNKOB IHKJIA
U CyMM.

Ecin BaM HY’KHO CJIEZANTD 32 HECKOJIBKUMM yYacTKaMM JANHAMUYECKOH
MaMSATH, BOCIIONB3YyHTeCh MACCUBOM yKazaresed. Kaskaplii aeMenT Ta-
KOTO MacCHBa MOXET YKa3blBaThb Ha Pa3HOE KOJIUYECTBO 3JIEMEHTOB /IU-
HaMMYECKOM ITaMSITH.

[Tposepsiiite, 4To BBIZOB (yHKIMK malloc () cpaboTan KOPPEKTHO.
CDyHKLII/IH malloc () Bo3Bpamaer O B ciydyae BOSHUKHOBEHUA OIINOKMU.

He BCE€r/la CJIEAYET I10JIaraTbCda Ha OOBIYHbIE MACCHUBBI [JIA XpaHEeHUA
JaHHbIX ITPOTrPpaMMbl. I/IHOI‘ZIa IporpaMMe HyKHbI JaHHbIE TOJIBKO Ha HE-
HpO[[OJI}KHTGJIbeIfI IIepruoJ BpeMEHH, IIPU 9TOM HCIIOJIb30BaHME JWHA-
MHWYECKON IaMSTH ITOBBIIIAET 3(b(beKTI/IBHOCTI) HCIIOJIb30OBaHUA PECYP-
COB IIaMATH B ITE€JIOM.
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YNOoPHAAOHEHUE OAHHbIX
C NOMOLWbIO CTPYKTYP

B aroii r1aBe
*  OObsiBIIEHNE CTPYKTYPHI

e 3anuch JIAaHHbIX B IIEPEMEHHbIE-YJIEHbI CTPYKTYPbI

MaccuBbl 1 yKazaTeau XOPOoIIo MOJAX0AAT /18 XpaHeH s CIIUCKOB 3Haue-
HUM, HO TU 3HAYEHUS TOJIKHBI OBITH OIHOTO TUTIA. VIHOTIAa BaM HEOOX0IMMO
XpPaHUTh BMecTe U 00pabaThiBaTh KaK eIMHOE 1eJI0€e JaHHbIe PA3HOTO THIIA.

NpeanpHbIM TPUMEPOM TAKOTO CJIydast MOXKET CJIYKUTh 3alTUCh NHQOP-
Manuu o KiaueHTax. /[y KaskIoro KianeHTa BBl TOKHBI OTCIEKMBATD UM
(cMMBOJIbHBIN MaccuB), baanc (YnciIa ¢ TIaBaroieil TOYKO JIBOIHOI TOY-
HOCTHU), ajipec (CUMBOJIBHBIM MaccuB), TOpojl (CUMBOJIbHBIM MacCUB), 1ITAT
(CcUMBOTBPHBIN MacCUB), a TaKKe MOYTOBBIN WHAEKC (CIMBOJBHBIN MacCUB
WK JJIWHHOE 11esioe). XOTs BaM M MOHaA00MI0Ch Obl MHUIIMAIU3UPOBATDH
U pacreyvaTbiBaTh OT/eIbHbIE Tpadbl MH(POPMAIIUN O KJIUEHTE, IPU 3aMNUCH
TakoW mHMOPMAIIUN HA ANCKOBHIN (haiia (OMICHIBAETCS B CIeMyIONIe ria-
Be), BaM OTPeGOBAIOCH OBl OJIYYUTH TOCTYI K MH(MOPMAIINHT O KJIHEHTE KaK
K e/ITHOMY IEJIOMY.

Cmpyxmypa B s13b1ke C — 3TO TO CPENCTBO, C TOMOIIBIO KOTOPOTO BBl MO-
JKeTe TPYTIUPOBATh TaHHbIE, HATIPUMep Takue, Kak MH(POPMaITis O KJIUeHTe
U TIOJIYYaTh JOCTYI K KKIOU OTAEIbHON YacTU 3TUX JAHHBIX, HA3bIBAEMOM
unenamu. Ecin y Bac MHOTO KJIMEHTOB, M WH(MOPMAIUA MOZ0OHOTO poja
BCTPEYaeTcs He eIMHOK/IBI, TO BaM HEOOXOAMMO CO3/IaTh MAaCCUB CTPYKTYP.

/ NMPUMEYAHMUE

B opyrux a3bikax nporpaMMmnpoOBaHns TakKe eCTb 9KBUBANIEHTHbIE rpyn-
NMUPOBKN OAHHbIX, HadbiBaeMble 3anmcsamu (record). OgHako pa3paboT-
4ynkm a3bika C pelunnmn Ha3BaTb TaKyto FPYNNNUPOBKY AAHHbIX CTPYKTYPOM,
BOT YTO Takoe «CTPYykTypa» B A3blke C.
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Bo MHOTHX cirydasgx CTPYKTYPBI CO/IEPKAT JaHHBIE, KOTOPBIE BBl XPAHUTE
Ha KapTOTEYHBIX KAPTOYKaX pazmMepom 3x5. /[0 mosiBjIeHMs IePCOHABHBIX
KOMITBIOTEPOB Y Pa3JNYHbIX (hupM ObLI CBOW KapTOTEUYHbIH MmKad, B KOTO-
POM XPaHUJIUCh KAPTOYKU ¢ UMEHAMH KJIMEHTOB, UX OajlaHcaMH, aJipecaMu,
TOpPOJIaMU U TITaTaMU TPOKUBAHUSA, a TAKKe MOYTOBBIMA WHIEKCAMU, TOU-
HO TaKMMHU JK€ KaK CTPYKTypa, KOTOPYIO MbI TOJIBKO 4TO 0Ocyanim. TTozxke
B 9TOH TJIaBe BBI y3HAETE, KaK CTPYKTYPHI s13bIka C XpaHATCS B TAMITH KOM-
BIOTEPA — ¥ ATO TMO3BOJIAT BaM YBUJIETH elile OOJIbIe CXOJCTB ¢ KapTOTed-
HBIMH KapTOUKaMHU.

OObsaBNIEHNE CTPYKTYpPbI

[TepBoe, 4TO BaM HY’KHO ClIeJIaTh — COOOIIUTH KOMITBIOTEPY, KaK MMEHHO
Oy/eT BBHITJISAETh Baiia cTpyKTypa. IIpu 0ObsBIEHUN MIEPEMEHHBIX BCTPO-
eHHBIX TUIIOB IAHHBIX, HAITPUMEP int, y Bac HeT HEOOXOANMOCTH PACCKA3bI-
BaTh KOMITUJISITOPY, 4TO TaKoe int — OH 9TO0 yske 3HaeT. OIHAKO MPH 0ObSIB-
JIEHUH CTPYKTYPbI BbI OJIKHBI COOOIINTD KOMITMJISITOPY, KAK UMEHHO OyaeT
BBITJISIZIETH Bamia CTPYKTypa. TOJMBKO TOCe 9TOTO BBl CMOKETE OOBSIBIISATD
nepeMeHHbIe TUTIA JAHHBIX, COOTBETCTBYIOIIETO BaIllell CTPYKTYPe.

ITocrapaiiTech TOCMOTPETh HA CTPYKTYPY IIPOCTO KaK Ha TPYIILy Iepe-
MEHHBIX PA3HOTO THUTA. ¥ CTPYKTYPHI €CTh UM, U €€ MOKHO PacCMaTpUBATh
KaK euHOe 3HavYeHWe (HAIpUMep, KIUEHT), B3siToe B 1esgoM. OTaenbHble
WIEHBI CTPYKTYPBI TPEACTABIISAIOT c0O0i MaHHbIE BCTPOEHHBIX TUIIOB, Ha-
IIpUMeEpP, MacCUBBI int wiau char, KOTOpPble MOTYT HPEJCTABIATh BO3PACT
u UM KiarenTa. [Ipu HeoOXOMMOCTH BBl MOJKETE MOJYIUTD TOCTYI K KaK-
JIOMY YJIEHY CTPYKTYDBL.

CTpyKTypa He TOJIbKO TIOX0KAa Ha KapTOTEUYHYI0 KAPTOYKY, HO BBl TaK-
JKe MOKeTe BOCIIPUHIMATD CTPYKTYPY KaK OYMaKHBIN (HOPMYJIISIP € TIOJISIMHU,
nojiexkanumu 3anonnenuio. Gopmyssip win 61ank Harog0bue TOro, 4To
BbI 3aII0JIHsIeTe TP M0/[aue 3asBJIE€HUST Ha BBITYCK KPEJUTHON KapThI, CaM
o cebe Berb Oecriosiesnast. Ecai ¢hupMma, BBITYCKAOIAsA KPEIUTHBIE Kap-
TbI, pactieqataer 10 ThICSY AaHKET, 9TO COBCEM He Oy/eT 3HAUUTD, YTO Y ITON
upwmst ectb 10 ThicaY KaMEeHTOB. KAMEHT MOSBISETCS TOJMBKO TOT/IA, KOT/A
KTO-JT00 3aMOJTHUT TaKOH OJIaHK, aHAJIOTUYHO 9TOMY, KOMITHJISITOP BbIIEJIsI-
€T MECTO B IIaMSTH [IJIs1 XPAaHEHUSI CTPYKTYPHOII 1IePEMEHHOI TOJIBKO MOCJIe
TOTO, KaK BbI OObSIBITE TIEPEMEHHYTO [IJIsT OMIMCAHHON CTPYKTYPHL.

Y106bI 00BABUTD IIEPEMEHHYIO TUIIA 1nt, BAM HYKHO C/IeJIaTh JIUIIb CJie-
IyToTIiee:

int i;
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[Tepen oGbsIBIEHIEM TaKOl TIePEMEHHOI BaM He HYKHO PacCKas3bIBaTh
KOMITUJISITOPY, 4TO Takoe int. YToObl 06bABUTH CTPYKTYPHYIO IIEPEMEHHYIO,
BbI CHaYaJsIa JI0JUKHBI OOBSIBUTD, KakK OY/IeT BBITJISIETh CTPYKTYPa 1 3ape3ep-
BUPOBATH JIJIs Hee MMsI THUIIA IAHHBIX, Hanpumep customer. [Tocie onpee-
JieHust (hopMata CTPYKTYPBI BbI MOKeTe OOBSIBUTD ITEPEMEHHYIO.

Broipaxkenue struct onpenenser By (MM MakeT) CTPyKTyphl. Jlaree
npuBesieH (popMaT BEIpaKeHUS struct:

struct [Tsr cTpykTyps] |
OOBABJICHME YJIEHA;

OOBSABIIEHME UJIEHA;

OOBSABIIEHME UJIEHA;

b

[ToBTOpUMCH, BBIpa)KEHME sStruct TOJbKO JUIIb OIpPeNesseT MakKer,
WA 8HeWHUll 8U0, CTPYKTYPBL. T2 CTPYKTYPH — 3TO UMsI, KOTOPOE BbI
maeTe JaHHOMY KOHKPETHOMY MaKeTy CTPYKTYPBI, OTHAKO TOI' CTPYKTY b
MOKET He IMETh HUY€ero 00IIero ¢ UMeHeM CTPYKTYPHOI IlepeMeHHOI, KOTO-
pyto BbI cozaauTe BriocencTsuu. [locse o6bsaBieHus popmara CTpyKTypbl
BbI MOJKETE HA4aTh OOBSIBIISATE IIePEMEHHbIE.

o6BaBIEHME UJeHa — He YTO MHOE, KaK 00bsBJIEHHE MePeMEHHbBIX
BCTPOEHHBIX THUIIOB JIAHHBIX, KaK, HAIpUMep, int age U3 NpelblAyIlero
npumepa. OHAKO B IaHHOM CJIy4ae Bbl OObSIBIISIETE He TIepeMEHHbIE, a ue-
Hbl, TABAST MM 9TON YACTU CTPYKTYPHL.

// BHUMAHMUE

XoTs Bbl MOXeTe 00bsSBUTb NMEepeMeHHYl0 OOHOBPEMEHHO C BbiBOOOM
00bABNEHMSA CTPYKTYPbI, OAHAKO GOJIbLLUMHCTBO NPOrpaMMnCTOB, pabo-
Talowmx Ha a3bike C, Tak He aenaioT. Ecnv Bbl XoTUTE 00bABUTL NMepe-
MEHHYI0 ANl CTPYKTYPbl 0AHOBPEMEHHO C 00bsiBNeHnem dopmata CTPyK-
TYpbl, BCTABLTE UMSI OOHOM U HECKOJIbKUX NMepPeMeHHbIX NMPSIMO nepef,
3aKpbIBAOLLMM CUMBOJIOM «TOYKA C 3aMATON» BbIPaXKEHUS struct.

CTpyKTypbl — JIOBOJILHO CJIOXKHAS M HACHINEHHAS HOBOI nHMopMarmeit
tema. Coreylonuii mpuMep IOMOKET BaM ee TIOHSATb.

JlaBaiiTe mpeCTaByM, 4TO BBI ITHIIIETE TIPOrPAMMY, KOTOPast O3BOJIstia Obl
OTCJIEKUBATh COCTOSTHUE CKJIAICKUX 3aI1acOB HEOOJIBINON (DUPMBI 110 1Tpo/Ia-
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’Ke KOMITBIOTEPOB. BaM HYKHO OTCJIeKMBATh HAUMEHOBAHNE TIPOU3BOANTEIIS
KOMIIbIOTEPa, 00BEM JKECTKOTO JrcKa (B Merabaiitax), 00beM OrepaTuBHON
namsTi (B Merabaiitax), KOJIM4ecTBO, Ce0eCTOUMOCTD U TPOIAsKHYIO TIEHY.

B niepByto ouepenb, BbI JOJKHBI BOCTIOJIB30BATHCS BBIPDAKEHUEM struct,
4T0ObI OGBABUT CTPYKTYPY. BOT Hemioxoil Bapuant:

struct invStruct {

char manuf[25]; //HaumeHOBaHUE MNPOUIBOIUTEIIL
char model[15]; //Kom momenu

int diskSpace; //06weM HXMI B rurabamrax

int memSpace; //06wem 03Y B ruradamrax

int ports; //Kom-Bo mopros USB

int quantity; //KommuecTBO enmMHMII Ha CKJazne
float cost ; //CebecTouMOCTb KOMIBLKRTEPA
float price ; //llpomaxHasa LeHa KOMIIbTEpa

}i

Bes crpykTypa HOCUT HazBaHue invStruct

manuf

model

diskSpace
memSpace

ports

quantity

cost

price

N

Nmena Yrenon

Puc. 27.1. dopmat cTpykTypbl invStruct

[IpemiecTByoIee ONpPeiesieHne CTPYKTYPBI He codepacum obbsiBIIeHe
BochbMu TiepemenHbix! IIpeiecTByiotiee onpezenerne CTPYKTYPbl 00b-
ABJIAET e]j[I/IHCTBeHHbel CprKTyprIfI TUII JaHHDbIX. SaHOMHI/ITe, 4To Iiepen
OIpe/IeIeHNeM TeJIOYNCIEHHOI TTepeMEHHON BaM He HYKHO CO00OIIAaTh
KOMITIJISITOPY, KaK BBITJISIUT (DOpPMAT int, OHAKO BBI J0IHCHbL PACCKA3ATD
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KOMITHJISITOPY, KaK BBITJISIUT TUI invStruct npex/ie, yeM 0ObsBISATD Ie-
peMeHHbIe 3TOT0 (CTPYKTYPHOTO) THTIA TaHHBIX. [ IpeimecTByTotee BeIpaxe-
HHe struct coobIaeT KOMIIbIOTEPY, KAK TOJIKHBI BBITJISIIETH OObSIBIISIEMbIE
1I0JIb30BaTeIeM IepeMeHHble Tura invStruct. [Tocse Toro kak komnuis-
TOP U3Y4us1 (popMaT CTPYKTYPbL, KOMIIUJIATOP MOXKET OIIPEIe/IATD llepeMeH-
Hble, TPUHUMatoIue GopMar JAaHHOI CTPYKTYPbI KaKk TOJIBKO T10JIb30BATEb
OyZleT TOTOB 3TU TlepeMEHHBIE OOBSIBUTD.

Ecnm BbI co3maere cTPyKTypY, KOTOPYIO CMOKETE NCIOJIb30BATh B /1aJIb-
HEHNIIeM TTOBTOPHO, TTOMECTUTE ee B OT/eJIbHBIN 3aT0JOBOYHBIN (aila nin
B 3aT0JIOBOYHBIH (haiisl BMECTE C IPYTUMU YaCTO UCIIOIb3yEeMBIMU CTPYKTYPa-
M. Vicrionb3yiiTe aupekTuBy # include 4ToObI MOAKIIOYUTH TAKOH 3ar0JI0-
BOYHBIH (hails1 K IIOOOMY HCXOHOMY KOJLY, KOTOPOMY MOJKET MOTPeOOBATHCS
maHHbIi daiin. Ecim B ranbHeiinieM Bam moTpebyeTcst HI3MEHUTH OTIpe/iesie-
HUE CTPYKTYPBI, IJIsl 9TOTO BaM MOTpeOyercs HallTh ee TOJIbKO B OJHOM Me-
CTe: B 3ar0JIOBOYHOM (haifisre.

YacTo mporpaMMKCTbI IOMEIIAIOT 00bsIBJICHUSI CTPYKTY], TaKhe Kak 00b-
SIBJIEHUE CTPYKTYPBI invStruct u3 IpeablyIiero mpumMepa nepe pyHKim-
eiimain (),as3areM OOBSIBIAIOT IEPEMEHHBIE HTOTO THIIA YIKE B TeJIe (PYHKINN
main () W B TeJax JIOOBIX APYyrux (DYHKI[HIL, CJAEAYIONUX MOcae bYHKIINA
main (). Yro6bl co3MaTh epeMeHHbIe J1JIs1 PAOOTBI CO CTPYKTYPOIL, BAM HY K-
HO MPOJIEJIaTh Te JK€ OIepaIlii, YTO U MPU CO3MAHUM MEPEMEHHBIX JH0O0T0
IPYTOTO TUTIA: TOMECTUTE UMsI CTPYKTYPBI ITePeJl CIIMCKOM ITepeMeHHBIX. Tak
Kak B g3bike C HET Takoro THIA JaHHBIX, Kak invStruct, Bbl JOJLKHBI CO-
OOIIUTD KOMITUJISITOPY, YTO invStruct — 9TO MMs CTPYKTYPbL. Bbl MokeTe
OTPE/IETTUTH TPH CTPYKTYPHBIX MEPEMEHHBIX CJEAYIONNM 00Pa3oM:

#include "c:\cprogramming files\inv.h"
main ()

{

struct invStruct iteml, item2, item3;

// OcCTajbHOM KOI MNPOIPAaMMEL..

Ternepb BbI MOJKETE 3alUCATh B ATU TPHU MepeMeHHble Tpebyembie TaH-
Hble. Ilepes BaMu CTPYKTYypHbIE IIepeMEeHHbIe ¢ UMEHaMK iteml, item?2
n item3. Ecim Bam HYKHO 661710 661 00bstBUTE 500 TIEPEMEHHBIX, BB MOTJIH
OBl BOCITIOJIb30BATHCSI MACCUBOM:

#include "c:\cprogramming files\inv.h"

main ()
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{
struct invStruct items[500];

// OcTanbHOM KOI MNPOTPAMMEL..

ITomuuTe, 4TO, €CJIU BB TIOKIETE 9TON AOPOTOM, OolipesiesieHne CTPYK-
TYPBI JOJKHO HAXOAUTHCS B 3aroji0BOYHOM (haiije inv.h. B nporusrHoM
cjiydae BBl JIOJIKHBI ITOMECTUTD OIpe/ie/ieHre CTPYKTYPbl BHYTPHU IIPO-
rpaMMBI U TIepesl CTPYKTYPHBIMU TIeEPEMEHHBIMY, HATIPUMEDP CJIeAYIOTINUM
obpasom:
struct invStruct {
char manuf[25]; //HawMeHOBaHME MNPOU3BOOUTEIIA
char model[15]; //Kom mMozmemnmu
int diskSpace; //06wem HXMI B Turabamnrax
int memSpace; //06veMm O3Y B rurabanTax
int ports; //Kom-Bo mopros USB

int quantity; //KoiuuecTBO enuHMI HA CKJame

float cost ; //CebecrTomMOoCTb KOMIOLOTEPA
float price ; //llpomaxHada LeHa KOMILIOTEpPA
}i

main ()

{
struct invStruct items[500];

// OCTanbHOM KOI MNPOTPAMMEL..

Ecnmu omnpenenenue CTpyKTypbl invStruct MOsABIAETCS B IpPOrpaMm-
Me tiepen (hyHKIMeH main (), BbI MOKeTe OOBSBISATH TEPEMEHHbIE THIIA
invStruct Ha IPOTSKEHUU BCell TPOrpaMMbl, BO BCEX CO3/IaBAEMbIX BaMU
dynxugx. (B mocienneit vacTy aT0M KHATH MBI pACCKaXkKeM BaM, KaK THICaTh
MIPOTPaMMBI, COZIepsKaIie HeCKOIbKO (PYHKIINA, a He TOJABKO main ().)

Bo3MOKHO, BaM MOTYT MOHA00MTHCSI TPH yKa3aTessl Ha CTPYKTYPY, a He
IPOCTO CTPYKTYPHBIE TIepeMeHHbIe. B 3TOM ciydae 0OBSIBUTE UX CJIELYIO-
muM 00pasoM:
main ()

{
struct invStruct *iteml, *item2, *item3;

// OcTalbHOM KOI MPOTPAaMMEL..

292



YnopsiLo4eHne AaHHbIX C MOMOLLLbIO CTPYKTYP

Tenepp iteml, item2 u 1item3 MOTyT yKa3bIiBaTh Ha TPU CTPYKTYP-
Hple epeMmennble. [locse co3manms Takmx ykasaresieil BbI CMOXKETe pesep-
BUPOBATH JJIs1 CTPYKTYPBI YIACTKU AMHAMUYECKON MaMsITh BMECTO MCIIOJIb-
30BaHMs TPOCTHIX mepemeHHbIX. (DyHKIWS sizeof () Takke paboraer co
CTPYKTYPHBIMU II€PEMEHHBIMU, YTO [€JIAT BO3MOKHBIM 3alIUCHIBATH B U~
HAMUYECKYIO TIaMsTh CTPYKTYPHbIe JaHHbIe.) Clenyolue TPU BbIPAKEHUS
Pe3epBUPYIOT TPU yUYacTKa AMHAMUYECKON IMaMSTH JIJIs1 XPAaHEHUsI CTPYKTY-
PbL U IPUBA3BIBAIOT yKa3aTean iteml, item2 U item3 K 9TUM y4dacTKaM
TTaMATH:

iteml = (struct invStruct *)malloc(sizeof (invStruct));
item?2 = (struct invStruct *)malloc(sizeof (invStruct));
item3 = (struct invStruct *)malloc(sizeof (invStruct));

3anuchb AaHHbIX B CTPYKTYPHbIE NepeMeHHble

Hosrift  omepatop, onepamop-mouxa, TO3BOJSET 3amncaTh JTaHHBIE
B KaKON-TO KOHKPETHBIN WieH CTPYKTYPHOI nepemeHHoll. Huke npusenex
opmart orrepaTopa-Touxu:

nMACTPYKTypHOMIIepeMeHHOM . MaUsieHa

CiieBa OT TOYKM BCET/IA JIOJIKHO HAXOJUTBCS MMsI CTPYKTYPHOII Tiepe-
MEHHOU, Hanpumep, iteml uan employee[16]. CnpaBa OT TOYKHU BCer-
Jla HaXOIUTCSA UM KaKOTO-J100 dyieHa CTPYKTYPBI, HaIlpuMmep quantity,
cost wm name. OnepaTop-ToOUYKa MOXKET 3aIUCATh JaHHbIE TOJIbKO B MOU-
MEHOBaHHbIe CTPYKTYPHbIe NlepeMeHHble. Ecjii Bbl XOTUTE 3a1ucaTh JJaHHbIe
B CTPYKTYPY, XPAHATILYIOCS B IUHAMIYECKON TaMATH U Ha KOTOPYIO CChLTAaeT-
Cs1 yKasaTeJib Ha CTPYKTYPHYIO [IEPEMEHHYIO, TO BaM HYKHO BOCIIOJ/Ib30BATh-
Cs1 Onepamopom CmpyKmypHozo ykasamest, —>.

B crexyiomieii mporpaMMe 0OBSIBIISIETCS MACCHB U3 TPEX CTPYKTYPHBIX
IIEPEMEHHBIX, IIPU 9TOM UCIIOJIb3YETCsI TEr CTPYKTYpbl bookInfo, ompene-
JieHHo#1 B aiisie bookInfo.h, npusejeHHOM B caMoM Hauase. [losb3o-
BaTesd [IPOCAT 3AOJHUTL CTPYKTYPHBIE IIepeMeHHbIe, a 3aTeM IIporpamma
yKa3bIiBaeT Ha HUX. B crexyionmx AByX riaBax BBl HAYUYUTECh BBIBOAUTH
JTAHHbIE CTPYKTYPHBIX IIEPEMEHHBIX B IMCKOBBIE (DANJIBI JIJIST IOJITOCPOYHOTO
XpaHeHus.

[TepBoiii aitm — 9TO 3ar0JTOBOUHBIN (hafi, comep:KaIIuil ONpeaeTeHe
CTPYKTYPBHI:
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// TporpammMa-npuMmep WA n3 TuaBel 27
// PyxoBomcTBa no C IJjis HOBMUYKOB, 3-& M3IaHUE
// ®ain bookinfo.h

// B 3TOM 3aTOJIOBOUHOM (amjie oOBABISETCH CTPYKTypa IJjid
3anmcu

// wmHbopMaluuM O KHUTE
struct bookInfo {
char title[40];
char author[25];
float price;
int pages;

}i
A ternepp — daila mporpaMMmsl .c:

// Tporpamma-npumep W1 n3 TyaBer 27
// PykoBomcTBa mo C g HOBMUKOB, 3-& M3IaHue
// ®ain Chapter2iexl.c

/* Tonxmoume ¢dann bookInfo.h, maHHasg nporpamda
noJjly4aeT

CTPYKTypy bookInfo, mpocmuT nojb30BaTesNda 3alOJIHUTL TPpU
CTPYKTYPH, a 3aTeM pacledvaThBaeT UX.
*/
//B nepByw ouepelb, NOOKJIOUMM Galj C onpeneiieHreM
CTPYKTYPHE
#include "bookinfo.h"
#include <stdio.h>
main ()
{
int ctr;

struct bookInfo books[3]; // MaccurB us Tpex
CTPYKTYPHEIX IepPeMeHHEIX

// TonyumTb MHOOPMALMI O KAaXIOW KHMUIE OT
[IOJIb30BaTENI

for (ctr = 0; ctr < 3; ctr++)
{
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printf ("BeemuTe HaszBahuue kHuru Nsd?\n",
(ctr+1l));

gets (books[ctr].title);

puts ("Kro asTop? ");

gets (books[ctr] .author);

puts ("Cxonbko cTomia kHMUTa? ");
scanf (" $%f", &books[ctr].price);
puts ("CxonbkO CcTpaHul B kHUTe? "),
scanf (" %d", &books[ctr].pages);

getchar(); //CozmaeT myCcTyw CTPOKY IJA
crlemypouero Npoxomna

}

//BHIBECTM 3arOJIOBOK, a 3aTeM C IIOMOIbLI LMKJIa
pacrnedararThb

/ /viHbopMaLMIO

printf ("\n\nMosa xoJsutekuMs KHUC: \n");
for (ctr = 0; ctr < 3; ctr++)

{

printf ("N%d: %s amBTop %s", (ctr+l),
books[ctr].title,

books[ctr] .author);
printf ("\nComepxur %d cTpaHuu u crpour S$%.2f",
books[ctr] .pages, books|[ctr].price);
printf ("\n\n");
}

return(0) ;

Ecsiit 6b1 BbI COXpaHWIIN CTPYKTYPHbIE TIEPEMEHHbBIE B INHAMUIECKOI T1a-
MSITH, TO BbI OBl He CMOTJIH BOCITOJIb30BAThCST OMEPATOPOM-TOUKOM, TaK KakK
JIAaHHOMY OTIepaTopy TpebyeTcst MMst iepeMeHHOit. [1J1st coXpaHeH sl TaHHbIX
CTPYKTYPBI B IMHAMUYECKOI TAMSATU BOCTIONIB3YHTECH OTIEPATOPOM —>.

Omnepatop —> TpebyeT UMs yKasaresst cjieBa U MMs YjieHa CTPYKTY-
por cripaBa. /lanee mpuBemeHa mporpaMMa, SKBUBAJEHTHAS TTPOTPaMMe W3
TIPEABIAYIEro MpUMepa ¢ TOW JIWIIb Pa3HUIEH, YTO BMECTO TepeMEHHON
U OIePaTopPa-TOYKK UCIIOJIb3YeTCs AMHAMUYECKAs TIAMSTD 1 OTIepaTop —>.
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// TporpammMa-npuMmep #2 n3 IyaBe 27
// PyxoBomcTBa no C IJjis HOBMUYKOB, 3-& M3IaHUE
// ®amn Chapter2iex2.c

/* Kakx m npenwnymas, OaHHAs OpoTrpaMMa MEITAaeTCs
3aMNOJIHUTL CTPYKTYPH HEKOM MHOOpMaumeM, OIHAaKO B DTOT
pas MCIOJIb3yeTCsS MacCMUMB yKasaTeJleM.

*/
//B nepByw ouepelb, NIOAKJIOUMM Qalj C onpenejieHreM
CTPYKTYPEL
#include "bookinfo.h"
#include <stdio.h>
#include <stdlib.h>
main ()
{
int ctr;

struct bookInfo *books[3]; //Maccue u3 Tpex
CTPYKTYPHBIX MepeMeHHEX

// TonyuuTh MHOOPMALMIO O KAaXIOMW KHMUIE OT
II0JIb30BaATENA

for (ctr = 0; ctr < 3; ctr++)
{

books[ctr] = (struct bookInfo*)
malloc (sizeof (struct bookInfo));

printf ("Beemure HaszBahuue kHuru NEd?\n",
(ctr+1));

gets (books[ctr]->title);

puts ("Kro arTop? ");

gets (books[ctr]->author) ;

puts ("Cxonbxo cTomyia kHUTa? ");
scanf (" $%f", &books|[ctr]->price);
puts ("CxoJnbKO CTpaHMUl B kHUTe? "),
scanf (" %d", é&books[ctr]->pages);

getchar(); //CosmaeT nycrTyw CTPOKY IJisa
clengynmero npoxomna

}
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//BHIBECTM 3arOJIOBOK, a 3aTeM C IIOMOIbI LMKJa
pacrnedararsb
/ /viHbopMaLMIO
printf ("\n\nMoa xoJsutekuMs KHUD: \n");
for (ctr = 0; ctr < 3; ctr++)
{
printf ("N%d: %s amBTop %s", (ctr+l),
books[ctr]->title,
books[ctr] .author);
printf ("\nComepxur %d crTpaHuu u crpour S$%.2f",
books[ctr]
->pages, books[ctr]->price);
printf ("\n\n");
}

return (0) ;

AGCONIOTHbIA MUHUMYM

[lesbio JTaHHOM TJIaBbI OBLIO O3HAKOMUTH BAaC CO CTPYKTypaMu. Cmpyx-
mypa — 3TO arPeTMPOBAHHBIN TTePEeMEHHBIN TUT JaHHBIX. B TO Bpems Kak
MAaCCHUB JIOJIKEH COIePKATh 3HAUEHUSI OJTHOTO U TOTO JKe TUIIa, CTPYKTypa Mo-
JKET COJIepsKaTh 3HAUEeHUSI PA3HOTO TUIIA JAHHBIX.

IIpeskne yeM MCIOIB30BaTh CTPYKTYPHYIO IIePEMEHHYIO, BbI I0JIKHBI C 110-
MOTIbIO BBIPAKEHUST struct COOOMUTh KOMITHISATOPY, Kak MMEHHO Oyzer
BBITJISAZIETh CO3ZIaHHAS BaMU CTPYKTypa. Beipaskenue struct nndopmupyer
KOMITAJIITOP O TOYHOM KOJIMYECTBE U TUIIE JAHHBIX KaK/I0TO 13 YJIEHOB CTPYK-
Typbl. CTPYKTypa HAIOMUHAET TPYIITY U3 OMHOHN WJIN HECKOJbKUX TTepeMeH-
HBIX pa3Horo Tuta. Huke npuBe/ieHbl OCHOBHBIE KOHIICTIIINH TaHHOW TJIaBbI.

o TIpu HEOOXOAMMOCTH CIPYIITMPOBATH SJIEMEHTDI PA3IMYHOTO THITA JaH-
HBIX, BOCIIOJIb3YUTECh CTPYKTYPOH.

*  Ompesesre CTPYKTYpY Mpexk/e, 4eM OOBSIBJSATh CTPYKTYPHbIE TIepe-
MeHHbIE.

*  Jlns noJsiydeHust JoCTyIa K HY>KHBIM 4JleHaM CTPYKTYPHOH IepeMeHHOI
BOCITOTb3YUTECH OTIEPATOPOM-TOUKOIA.

297



nasa 27

» Jlsig moryvyeHus focTyna K Hy;KHBIM 4JieHaM CTPYKTYPHOI TIepeMeHHO,
Ha KOTOPYIO CCBhIJIAETCS IMepeMeHHasI-yKa3aTes b, BOCIIONb3yHTeCh orepa-
TOpoM —> (onepamop cmpyKmypHozo Yykasameis).

* He ucnosb3yiiTe mMeHa 4I€HOB CTPYKTYPBHI B KauecTBE TEPEMEHHBIX.
Vmena 4ieHOB CyMIECTBYIOT TOJILKO JJIsI TOTO, YTOObI y Bac ObLIa BO3-
MOKHOCTB PaboTaTh ¢ HYyKHBIMHU BaM OT/IEJIbHBIMU YACTSIMU CTPYKTYPBI.

* He 3a06bIBaiiTe BCTABISATh TOUYKY C 3AISITOI B KOHIlE KAKIOTO OTIpeIee-
HUS CTPYKTYPBHIL.

* Hemyraiite orepaTop-TOuKy 1 OTIepaTop CTPYKTYPHOTO yKa3aTes. [Tom-
HUTE, 9TO UM CTPYKTYPHOH TIepeMEHHOW JI0JKHO YKa3bIBAThCS TTepen
OIIePaTOPOM-TOUKOIA, a TIepel OIepaTopoM —> HEOOXOAUMO BBOIUTH MMsI
CTPYKTYPHOI TIepeMeHHON-yKa3ameus.



MaBsa 28

COXPAHEHME NOCJIEAOBATEJIbHbIX
dANJI0B HA KOMIMbIOTEPE

B aroii rinaBe
e 3anuch nadopmaiuu B paitael Ha IUCKe
*  OrtkpoiTHe dafina

*  Hcnoab3oBaHue MMOCJIEI0BATETbHBIX (hailIoB

Hu ogna u3 paccMOTPEHHBIX HAMM JI0 HACTOSIIIEI0 MOMEHTA IIPOrPaMM
He MOTJIa OTIPaBJATh JaHHbIE Ha JJHUTesabHOe XpaHenue. [IpencraBsre Ha
CEKYHJLy: eCJii Bbl OOBSIBUJIN I€JIOUNCIEHHYIO TTePEMEHHYIO W ITPUCBOMIN
el 3Havenme 14, a 3aTeM BBIKJIIOYIIN KOMITBIOTep (ceiiyac MPUMUTE 3TO Ha
Bepy, a 1M03Ke MOKETe MPOBEPUTD), TO B TEPEMEHHON 3TO 3HaYEHHE YKe CO-
xpameno He OyzieT. Eciin Obl BbI 3aTeM OTISITh BKJIIOYHUJIH KOMITBIOTED U HOTIbI-
TQJINCh OTHICKATH JAHHOE 3HAUYEHWE B TIEPEMEHHON — BbI ObI €r0 He HAIILIN:
Ha 9TO HET HUKAKUX IIaHCOB.

B aT0i1 r1aBe MBI pacckaskeM BaM, KaK COXPaHsITh laHHble Ha quck. Korma
JAHHbIE HAXOASTCS Ha JUCKE, OHU TaM JI0 TeX II0p, ITOKa BbI UX He U3MEHUTE
uiu He corpere. [laHHble Ha AUCKe MOT0OHBI My3bIKe Ha KacceTe: Bbl MOJKETe
BBIKJ/JIIOYUTDH MaFHI/ITO(];)OH, HO My3]:>IKa OCTaHETCd Ha KaccCeTe, IIOKa BbI €€ HE
nepesarnuirere. Ha camoM zieJie, COBEpIIEHHO HET IIPUYNH 3aCTABJISITh 110JIb-
30BaTeJida MHOFOKpaTHO BBO/JIUTb O/JTHN U TE€ K€ [JaHHbIEC, HaHpI/IMep )KypHaJI
YPOBHSI MPOJIAK.

/ NMPUMEYAHMUE

daiinbl 04eHb BaxHbI 415 KOMMbIOTEPHbIX NPOrpaMmm, obpabdaTtbiBaloLLmX
naHHble. Kakas nosib3a 6blna 6bl OT TEKCTOBbIX PEAAKTOPOB, €CIN Obl OHU
He ymenu paboTtatb ¢ dannamm?

daiinbl Ha gucke

JlamHble Ha AUCKAX XPAHITCS B paiinax. Eci Bbl KOTa-1u060 COXpaHsiin
nporpammy Ha si3bike C Ha IUCKe, TO BbI YK€ UMeeTe MPe/ICTaBIeHe O KOH-
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nenmuu ¢aitioB. OHU MOTYT cofepskarh JuGO MPOrpaMMBbl, JHOO JaHHBIE.
[Tpesk e, em BbI CMOKETE 3aIlyCTUTD ITPOTPAMMY, OHA IOJIKHA OBITH CHAYAIa
IepeHeceHa ¢ IMCKa B OTIEPATUBHYIO aMsTh KoMITbioTepa. Kpome Toro, mpe-
JKIIe, 4eM BBI CMOKeTe paboTaTh C JaHHBIMHE, BbI IOJKHBI OY/IeTe UX 3aIicaTh
B mepeMeHHbBIe. [lepeMerHbIe Tak)Ke XpaHIT JaHHbBIE /IO UX 3aMUCU Ha TUC-
KOBBIH (hafir.

CymiectByet aBa THia Hailios: nociedosamenvivie gaiiivt (haisbl mo-
CJIEeIOBATENILHOTO JIOCTYTIA) U (ailibl NPoU3soibH020 docmyna. JlanHbie THIIBI
(aiinoB ToBOPST 0 crocobe gocTyma K AanubiM. Ecau Bbl paboTaere ¢ mo-
CJIeIoBaTEIbHBIM (DAiisIoM, TO BBI JIOJIKHBI CYUTBIBATH U 3aITUCHIBATD JJAHHbIE
B TIOpSAZIKE WX CJIe0BaHusA. B ciyyae ¢ daiilaMu MpOn3BOJILHOTO IOCTYTA,
BBI MOJKeTe TTepeMeniaThes 1Mo Gaiiry, CUnThIBASA U 3alTUCHIBAS TAHHBIE B Pa3-
HBIX y4acTKaX aToro aiina.

p COBET

lMocnepoBaTtenbHbIA MOXOX Ha BUAeOKacceTy, a ¢ann npon3BoJibHO-
ro pocrtyna — Ha auck DVD vnn Blu-Ray. B cnyyae ¢ kacceTol Bbl Bbl-
HYXOEHbl CMOTPETb GUJIbM B TOM MNOPSAAKE, KaK OH 3anncaH Ha KacceTty
(nnMbo nepemaTtbiBaTh €ro Bnepea/Hasan, Ho Takke B MOpsAKe 3anucu),
Torga kak guckm DVD v Blu-Ray no3BongioT NpomM3BOJIbHO NepekioyaTb-
Ccs Mexay pasHbiMu pasgenamMm 1 rmasamu.

OTkpbiTHE panna

Yrobbl OTKPHITH (haiii BaM HYKHO BOCIOJNB30BaThCsT (DYHKITHENH
fopen (), onucanue KOTOPOH HaXOAWUTCS B TOM K€ 3aroJIOBOYHOM hailie,
4TO M onucanue pyHKIU printf (): stdio.h. [Ipexae, yuem paccmaTpu-
BaTh (pyHKImio fopen () B AEHCTBUM, BBI TOJKHBI TTOJTYYUTD TIPECTABIIC-
HuM 00 yKaszaree Ha (aii.

/ MPUMEYAHUE

B koHuenuum ykasatens Ha gaiin o4eHb ierko pasobpatbcsa. OOblUHbIN
ykasaTtenb COOepPXUT aapec OaHHbIX, 3anMCaHHbIX B MEPEMEHHYI0. YKa-
3atenlb Ha dalin coaepXuT MecTornonoxeHue Tpebyemoro daiina Ha
ancke.

Yto0bl 06BABUTH yKasaTe b Ha (hailsl HeOOXOANMO BBECTH CIIEIUATBHOE
BBIpakenre. Kak u B crydae ¢ pocToli TepeMeHHOI, BBl MOKeTe TIPUCBOUTD
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yKaszateJso Ha daiin moboe umst. TIpeanosoknm, BaM Hy;KHO OTKPBITD (haiin
¢ undopmanmeii o paborruke. Ilepen ucnosbszoBanneM GyHkun fopen ()
BbI JIOJKHBI OOBSIBUTH TepeMeHHYy0-yKazareib Ha (dailr. [Ipeanonroxmm,
4TO BBl HA3BAJIM TaKOW yKasaTesb ftpr, TOTAa ero oObsiBieHe OYIeT Bbi-
TJISIZIETD CIIEAYIONIM 00Pa3oM:

FILE * fptr; /* OObsgBjeHuMe ykaszsaTesd Ha Gania C MMeHeM
ftpr */

N

BHUMAHUE

BonbLMHCTBO NporpamMMmucToB, padboTalolmx Ha a3blke C, 0O0bABNAIOT
ykasatenu Ha ¢pannbl nepen GyHkuMern main () . OTO NO3BONASET cAeNaTb
Takol ykasaTtesb r7100a/bHbIM, HTO 03HAYaEeT, YTO AaHHbIM yKasaTenem
MO>XHO BOCMOJIb30BaTbCH BO BCex B6aokax nporpammel. (bonblias 4acTb
NepeMEHHbIX JIOKaJibHblE, a He rnobasbHble.) Tak Kak 4YaCcTb BblpaXKeHus,
obbsABNAOWEro ykazatefb Ha dain, HanucaHa 3arnaBHbiMn OykBamu,
9TO O3HavaeT, 4To FILE onpeneneHo rae-to C noMOLUb AMPEKTUBDI
#define. Ha camom gene, FILE onpegensieTcs B 3arojloBOYHOM daii-
ne stdio.h, B 4eM 3aK/O4aAETCH camas rMaBHasi MpUYnHa, NOYEMy Bbl
LOJDKHBI BKITIOYNTL pain stdio.h B CBOO NporpamMmy, NCNOJb3YIOLLYIO
[aHHble, XpaHswmecsa B daine Ha gucKe.

ITocuie 06bsaBIEHNA YKa3saTteJid, Bbl MOJKETE aCCOLIMNPOBATDH Z[aHHLII;,I YKa-

3aTesTh ¢ HyKHBIM (hatiyioMm ¢ moMotbio hyakinnn fopen () . [loce ocytect-
BJIEHUA BbI30Ba (byHKm/H/I fopen () BBl MOXKeTe UCIOJIb30BaTh 3ane6OBaH—
HbIH pafia mo BceMy TeKcTy mporpammbl. Hanmpumep, daitn C:\cprograms\
cdata.txt MoKeT ObITh OTKPBIT CJIEAYIONIM 0OPa3oM.

>

COBET

Ecnu Ha Bawem komnbioTepe HeT gucka C:, 3aMeHuTe C: 13 AaHHOro
npyMepa Ha nobylo Apyryo OykBy aucka. Ecnm Bbl XOTUTE NOMECTUTb
CBOM dannbl B KaKylO-TO KOHKPETHYIO narnky, HO He 3HaeTe MyTb K 9TOMn
narke, WefKHUTE NpaBon KHOMKOW MbILLK Mo Ntobomy dariny, Haxoasiie-
MyCSl B 3TOW nanke, U U3 OTKPbIBLLEroCs KOHTEKCTHOIrO MEHI0 BbibepuTe
nyHkT Properties (CoiictBa). B oTKpbIBLIEMCS ONANOrOBOM OKHE Bbl
CMOXETE NPOCMOTPETL NYThb K HY>KHOW Nanke, Bbl MOXETE UCMNONIb30BaTb
3TOT NyTb A5 Bbi3oBa GYHKUMN fopen () .

#include <stdio.h>

FILE *fptr; //OObaBieHre yKasaTeysd Ha oGanm
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main ()

{

fptr = fopen ("c:\cprograms\cdata.txt", "w");
//masee TEKCT NPOTPAaMMEL

fclose (fptr); //Bcerma 3akpelBaiTe OTKPHTHE OGAaMIIb

ITo TekcTy TIPOrpaMMBbI BBI Oy 1eTe MoJydarh 10Ty K (haiiry cdata.txt He
10 UMEHHU, a C TIOMOTIBIO YKa3aTess. Vcnoab3oBaTh nepeMeHHy10-yKa3aTeb
Ha dali mpore, 4eM Kax/Iblil pa3 IPONUCHIBATh UM (ailyia ¢ yKazaHueM
MOJIHOTO TIYTH KaX/IbIH pas, Koraa TpeOGyeTcs: MOMYInTh A0CTYI K (aiiy,
KPOME TOT0, YKa3aTeJb TO3BOJIsIET 30€KaTh OMEYATOK.

// BHUMAHME

Mocne okoHYaHWs PaboTbl C aPXMBOM WKW KaTasoroM He 3abyabTe 3a-
OBVHYTb SILMKM 06paTHO, MHAYe Bbl MOXETe GOSbHO yAapUTbCs roJio-
Bon! 3akpbiBaniTe BCe OTKPbITblE paHee daiibl N0 OKOHYaHMe paboThbl
C HMMW, B NPOTUBHOM CJly4ae YacTb AaHHbIX MOXET OblTb yTepsiHa. DyHK-
umsa fclose () — aHTOHMM (YHKUMM fopen (). B ckobkax (yHKUUN
fclose () HEOBXOAMMO yKa3aTb UMs ykazaTensa Ha dai, KOTOpbIA Bbl
XOTUTE 3aKpPbITh.

Ecau snauennve ykazaTensa Ha ¢aiisa paBHsgeTcs 0, TO BBl 3HAETE, UTO MTPO-
usonuia omrbka. Bei3os dyHkimyu fopen () BosBpamaer 0, eciiu MPoU30-
nua ournbka oTKpeITHs daitaa. Hanpumep, Hysb 6yaeT BO3BpallleH, €CIU BbI
MOTIBITAETECH OTKPBITH (halisl Ha HECYIIIECTBYIOMIEM TOME JMCKA.

AL

w'" — BTOPOII apTyMEeHT BBI30Ba QyHKIINU fopen () M3 MPEABIAYIIEro
IpruMepa — COKpallleHNe OT aHTJINHCKOTO CJI0BA «W@ritey — «3anucarby. BTo-
pbIM aprymMeHTOM (yHKINN fopen () I0JKeH ObITh OJIMH M3 CTPOKOBBIX MO-
oughuxamopos, ipuBeeHHbIX B TabJ1. 28.1.

Ta6n. 28.1. OCHOBHbIE CTPOKOBbIE MOANPUKATOPbLI GYHKUMK fopen ()

Mopuduxarop Onucanue

no_on

w Pexxum 3arnucu, cozaioniuit HoOBbIi (haiis, BHE 3aBUCUMOCTH OT TOTO,
CYIIECTBYET JIN yoKe (aiis1 ¢ yKa3aHHBIM UMEHEM

non

r Pesxnm uTeHust, Mo3BOJISIONINI TIPOYUTATH CYIIECTBYIONHH (haiir.
Ecau haiisn He cyiecTByeT, IporpaMMa BbIZACT OMIUOKY

womn
a

Pexxum sobasiienust (103aI1CH ), MO3BOJISIONIIIT [03AIMCATD JIaHHbIE
B KOHeIl (haiiyia uiin co3aTh HOBBIN (haiis, eciu (aiisr ¢ yKazaHHbIM
UMEHEM He CYIIeCTBYeT.
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Ucnonb3oBaHune ¢pannos
nocnepoBaTeNibHOro AocTyna

C aiinamu ocsre10BaTeIbHOTO J0CTYIIA BbI Oy/IETe BBITIOIHSATH TOJIb-
KO TPH OIepallii: COo3jlaHue, 9yTeHue u qodasieHne nHdopMaimny (3aIuch).
[l BBITTOTHEHNS 3amucy B (hailyl BB MOKETE BOCIIOJIB30BAThC (DyHKITHEH
fprintf (). OcBouth byHKIUO fprintf ()JIerko, Tak KaKk OHA SIBJS-
eTcsT aHaJoroM (QYHKIMU printf (), ¢ TOH JHUIIb pa3HUIIEH, YTO ITePBBIM
apryMeHTOM JaHHOU (DYHKIMK H0JKeH ObITh yKasaTes b Ha (aiir. Cremxyio-
ast IporpaMma co3ziaeT (paiia U 3armuchiBaeT B HETO ¢ TIOMOIIBI0 (PYHKITUN
fprintf () HEKOTOpLIE JaHHBIE:
// Tporpamma-npumep N1 u3 rjgasBu 28
// PykoBomcTBa rno C mjigd HOBMUKOB, 3-& M3IaHMe

// ®amn Chapter28exl.c

/* B OCHOBe 3TOM NPOI'PaAMMEI IpoT'paMMa u3 I[JyaBel 27
(mHQOPMaLMA O KHMUIax), HO CBeOeHMHA O KHUIaxX I[NedaTaKnTCH
B dain bookinfo.txt. */

//B HepByl ouepenb MNONKJIOUMTL Galy ¢ onpelnesieHreM
CTPYKTYPH
#include "bookinfo.h"
#include <stdio.h>
#include <stdlib.h>
FILE * fptr;
main ()
{
int ctr;
struct bookInfo books[3]; // Maccue u3 Tpex
CTPYKTYPHBIX [T€PEMEHHBIX
// TonyumTb MHOOPMALMI O KAXIOW KHUTE OT
MoJIb30BaTENsA
for (ctr = 0; ctr < 3; ctr++)
{

printf ("Beemure HaszBahume kHuru N¥d?\n",
(ctr+1l));

gets (books[ctr].title);

puts ("Kro asTop? ");
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gets (books[ctr].author);
puts ("Cxonbko cTomyia kHUTa? ");
scanf (" $%f", &books|[ctr].price);
puts ("CxoJmbKO CTpaHMUl B kHUTe? "),
scanf (" %d", &books[ctr].pages);
getchar(); //Cosmaer nycryw CTPOKY IJifa
cremynmero Mnpoxona

}

// Tlpy BBOIE NyTH K Qamay He 3abyIbTe

// npony®nMpoBaTh OOPATHYIO

// KOCyK0 UepTy, MHAUe KOMIMJIATOP BOCIPMMET €€ Kak

// Hauayo cuMBOJIa NPeofpas30BaHMUA

fptr = fopen ("C:\\users\\DeanWork\\Documents\\
BookInfo.txt","w");

// TpoBEepUTL, OTKPHUICS JiM bar
if (fptr == 0)
{
printf ("Ommbxa--HeBO3MOXHO OTKPHTH bansi.\n");
exit (1);
}
// HameuarTaTb OGalj 3arojioBOK, a 3aTeM IIPOUTHU
// LMKJIOM IO MacCCMBY U pachneudaraTb uHbopMauLmo
// O KHMIax, HO He Ha D3KpaHe, a B oOdamn
fprintf (fptr, "\n\Mosa kojuexkums kHur: \n");
for (ctr = 0; ctr < 3; ctr++)
{

fprintf (fptr, "N%d: %s aBTop %s", (ctr+l),
books[ctr].title,

books[ctr] .author);
fprintf (fptr, "\nComepxmur %d CTpaHWI XU CTOUT
$%.2£",
books[ctr] .pages, books|[ctr].price);

fprintf (fptr, "\n\n");
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fclose (fptr); // Bcerma 3akpeBamTe Obambl

return(0) ;

Ecain BbI 3aIlyCTHIIM IPOrPaMMy U 3a0JIOKUPOBAJIN COlePKUMOe (aiiia
bookinfo.txt (mpocro naiiaure aTOT (hallr U ABAKIBI MIETKHUTE O HEMY
MBIIIbI0, BIOKHOT He 10JKeH ero OTKpbITh ). Ha 9KpaHe Bbl yBUUTE BBEIEH-
HYI0 BaMU MH(GOPMAIMIO O KHUTAX, Ha HAIlleM 9KpaHe COOOIIeHIe BbITJISIEN0
cJIeLy oM 00pasoM:

Moda KOJIJIEKLUMHA KHUI:

Nl: Count Trivia aBTop IHOuH Musep
Comepxutr 250 crpauuu m cromuT: $14.99

N2: Moving from C to C++ aBTop I'par lleppu
Comepxut 600 crTpauui m crouT $39.99

N3 : I[pormBOoCTOSHME aBTOp CTmMBeH KuMHT

comepxuT 1200 crpasuy u crouT $24.99

Munnep, Ileppu 1 KuHT: Kak TpUsITHO BUETH TUX TPEX 3aMedyaTe/IbHbIX
COBPEMEHHBIX aBTOPOB, COOPaHHBIX B ogHOM (aiiie! IliocoM MOBTOPHOIO
WCTIOJIb30BAHUS TIPOTPAMMBI U3 TJIaBBI 27 B TOM, UTO OHO TTO3BOJISIET HATJIS-
HO TIPOMJIIIOCTPUPOBATh, KaK JIETKO BbI MOKETe TIPUMEHUTHh HOBBIE 3HAHUS
Ha 6ase y’Ke U3y4eHHOro Marepuasa (M yKe HallMCAHHBIX IIPOrPaMM ) 1 opra-
HU30BaTh paboty ¢ (aitiamu. Bee, uTo HaM oTpe6GOBaIOCh — 9TO 00bSIBUTD
yKasareJsb Ha (aiiy, OTKPBITh HYKHBIN (aiin (1 yAOoCTOBEPUTHCS B TOM, UTO
aiiy 6bLT OTKPHIT MPABUJIBHO), a TAK/KE 3aMEHUTDH BCE BBI3OBBI (DYHKIIVM
printf () Ha dpyHKIUO fprintf () amd 3anucu B dhaitr naGopMamu, pa-
Hee BBIBOJIMMOIT Ha 9KPaH.

// BHUMAHMUE

OTkpbITUE aina B pexmme "w" nepesanuileT CyLLEeCcTByOWMiA daiin
C Tak1M Xe MMeHeM. Takmm 06pa3om, eCnu Bbl ABaXAbl 3aMyCTUTE Npea-
bIOYLLYIO Mporpammy, B daine 6yayT oTobpaxeHbl TOIbKO AaHHbIE, BBE-
[EeHHble BAaMM BO BpeMsi nocneaHero 3anycka. Ecnu Bbl xotute nob6asntb
OaHHble B dalifl, COXPaHMB yXXe UMeoLLIVECS, OTKponTe daiinn B pexmme
nosanucm "a".

Temepb, HAYYUBIINCH 3aTUCHIBATh AaHHbIE (hailyl, He XOTUTE JIU TIPUCTY-
[UTh K U3YYEHHIO CIIOCOOOB MOJTydeHrst nHpopmannu us daitnos? [lis ure-
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HUs cofiep:kuMoro (aitia Bocmosb3yiitech pyHkiueil fgets (). OyHKIUs
fgets () — ananor GyHKIUN gets (), KOTOPBIN MOKHO TTepeaipecoBaTh Ha
muckoBbiil daitn. Oyuknus fgets () CYUTHIBAET CTPOKU TeKcTa U3 (haiiia
B CUMBOJIbHbBIE MACCUBBI (MJIM BBIZIETIEHHBIH yUaCTOK AMHAMUYECKON TTams-
THU, CCBIITKON Ha KOTOPBIH SIBJISIETCS CUMBOJIBHBIN yKAa3aTeb).

% NMPUMEYAHUE

BocnpuHumante npedukc fB Ha3BaHUAX GYHKUUIA fputs () fprintf () ?
n fgets () Kak COKpalleHMe OT aHIMUINCKOro cnoea «file» — «dann».
®yHKUMKM puts () U gets () paboTalOT C 9KPAHOM U KnaBMaTypoii Co-
OTBETCTBEHHO, TOraa kak dyHkummn fputs () u fgets () 3anucbiBalOT
M CYMTBIBAIOT AaHHble B dann unn n3 danna.

B ortinune ot pyHkImu gets (), GyHkimusa fgets () TpedyeT ykazaHust
MaKCUMAJIBHON JIJIMHBI MACCUBA, B KOTOPBIN TTPOU3BOAUTCS CUUTHIBAHUE
JaHHBIX. Ecoiu BBl HEBHUMATETBHBI, TO MOJKETE CIYYaitHO TPOYUTaTh MHMOP-
MaITHIo MOcJIe KOHIA (haiiia, 9To IpUBEIeT K BO3HUKHOBEHUIO omiOku. He
3a0bIBaiiTe MPOBEPSITH MOJIOKEHNE KOHIIA (hailia.

(DyHKL[I/IH fgets () cunrbiBaeT wuHMOpMaIUio TocTpouHo. Eciau Bb
naauTe QYHKIMN 3a/[aHie MPOYNUTATh CUMBOJIOB 6oJIbllIe, YeM HaXOJ[UTCS
B CTpOKe, GyHKINA fgets () aBTOMAaTUUECKHU MPEKPATUT CIYNTBIBAHUE /TaH-
HBIX, HO TOJIBKO B TOM CJIy4Yae, €CJIM CTPOKA TEKCTA 3aBEPIIAETCSA CUMBOJIOM
HOBOM CTPOKH.

[Ipenpimymmas nmporpamma, Kotopasi coszasa ¢aii bookInfo.txt, Becerna
HPOIKCHIBaIa CAMBOJI \ N B KOHIIE KaXK/[0I CTPOKH, TAKUM 0OPA30M, UTO [OCIe-
nytore GyHKIMKM fgets () MOTYT TIPOU3BECTU TTOCTPOYHOE uTeHue haiiia.

Crenytoriast mporpaMMa IIPOXOIUT ITUKJIOM TI0 (hailry (B JaHHOM cIydae
a10 (haitn bookInfo.txt, cozmaHHbIil IPOrpaMMOil U3 ITPEABIAYIIETO TPUMEPA)
U BBIBOJUT CYUTAHHYIO MH(POPMAITIIO HA 9KPaH.

// Tporpamma-npumep W2 u3 rjaBw 28
// PykoBomcTBa no C IJIS HOBMUKOB, 3-& MU3OaHMUE
// ®amn Chapter28ex2.c

/* BTa nporpaMMa MCIOJIb3yeT bain mubopMauum O KHUTAX
U3 IEPBOY MNPOTPaMMBl I'JIaBel 28, CUMTHBAET KaXOyl CTPOKY
M BBIBOOUT MHPOPMALMIO Ha BKpaH. */

#include <stdio.h>
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#include <stdlib.h>
FILE * fptr;
main ()
{
char fileLine[100]; // BymeT XpaHWTb BBOIMMEIE
CTPOKM
fptr = fopen ("C:\\users\\DeanWork\\Documents\\
BookInfo.txt","r");
if (fptr !'= 0)
{
while (!feof (fptr))
{
fgets(filelLine, 100, fptr);
if (!feof (fptr))
{
puts (filelLine);

}

else

{

printf ("\nOumbka npu OTKpuTMM bamia.\n");

}

fclose (fptr); // Bcerma sakpeBamTe Obambl

return (0) ;

Oynkius feof () Bosspamaer MCTUHA, ecin nporpammoii Oblia
MPOYMTAHA TIOCJE/IHSSI CTPOKA TeKcTa u3 aiina. B nmpenbiyteit mporpamme
JB®yHKuHerof()HeT60ﬂmnoﬁHeo6xonHMOCHLTaKKaKNHﬂTquOSHaeM,
CKOJIBKO CTPOK TeKcTa cofepskutes B (paitie bookInfo.txt. (Mbl camu cosfa-
JI1 9TOT (paiiyl ¢ TTOMOTIBIO MPEBIYIel TPOrpaMMbL.) B 1anHOM ciydyae Mbl
3HaeM, CKOJIBKO CTPOK TEKCTa COAEPKUTCS B (patijie, 0fHaKO BHI TOJKHBI BCe
BpeM:I UCITOIb30BaTh JaHHYIO (DYHKIINIO TIPU YTeHun wH(opManmu u3 ¢aii-
JIOB Ha JINCKE, Be/lb 3a4acCTYIO BBl HE MOKETE 3HATh, CKOJIBKO MMEHHO CTPOK
TEeKCTa ecThb B Tpebyiomiemcs daiise, Tak Kak B 9TOT (aili MOTJ ObITh BHECE-
HBI I3MEHEHUS ¢ TIOMONIBIO IPYTUX ITPOTPAMM.
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N

BHUMAHWUE

B BbI3oBe dpyHKUMM fprintf () ykasatenb Ha dann 9BnsgeTcs nepsbiM
aprymMeHToM, Torga kak B BblI30Be PyHKUMU fgets () — nocaegHum. Het
HMYEro BaxHee NpaBuIbHONM NOCNef0BaTENIbHOCTM apPryMEHTOB!

Jl1s cunThIBAHUSI OTAEJbHBIX YMCJIOBBIX 3HAUEHUH BbI TaKKe MOYKETe
BOCHOHBSOBmeﬂ(byHKuHeﬁ fscanf (), ecan BbI 3allMCaJaN 3TU 3HAYCHUI
C TIOMOTIIBIO COOTBETCTBYIOMMX QYHKIINH frpintf ().

Bol MokeTe 106aBUTh MaHHbIe B (haiisl, OTKPBIB 3TOT (aiiyl B pekume 10~

3allICH — U BBIBECTU B HETO HY’KHBIE JaHHBIE U3 TporpaMMbl. Cremyiomnias
nporpamMmMa g00aBJsieT CTPOKy "CKopo A KymJjio eme KHUT" B KOHeI
(aitna mannbix bookInfo.txt:

//
//
//
/*

[IporpamMma-—npmuMep N3 m3 1yabe 28
PyxkoBomcTBa no C @OJg9 HOBMUKOB, 33— U3IOaHue
®annn Chapter28ex3.c

STa mporpaMMma OTKPEIBAeT CyWeCTByoLUMM ban

I/IH(i)OpMaLU/H/[ O KHMT'aX M3 IIepBOI'O IIpyMepa I'JiaBBL 28

u mobaeyigeT B KOHEl 3TOTO Oalia omHy CTPOKy. */

#include <stdio.h>
#include <stdlib.h>
FILE * fptr;

main ()

{

fptr = fopen ("C:\\users\\DeanWork\\Documents\\

BookInfo.txt","r");

if (fptr == 0)

{
printf ("Ommbka oTkpuTHa danga! VasuHMTe!\n") ;
exit (1);

}

// TlpuBaBUTbL CTPOKY B KOHLE

fprintf (fptr, "\nCkopo g kymmo eme xHur!\n");

fclose (fptr); // Bcerma 3akpeiBauTe obamsk

return (0) ;
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Bsragaute Temeps Ha cogepskumoe daiiia bookInfo.txt (o6paTuTe BHU-
MaHWe Ha HOBYIO CTPOKY ):

Mosa KOJIJIeKUMAa KHUID:

Nl: Count Trivia aBTop IOuH Musyep
Comepxut 250 crpauul m cromuT: $14.99

N2: Moving from C to C++ aBTop I'par lleppu
Comepxutr 600 crpauul m crouT $39.99

N3 : I[IpormBOoCTOsAHME aBTOpP CTMBEeH KuMHT
Comepxutr 1200 cTpauuu u crouT $24.99

CKOpO d KyIJIO ele KHUT!

AOGCONIOTHLI MUHUMYM

[lesbro JaHHOM TIaBbl OBLIO MOKA3aTh BaM KaK CO3/laBaTh, YNTATh 1 3a-
MUCBIBATH (DAl TIOCIEI0BATENBHOTO AOCTyTA. [Ipexie ueM fanHbie MOTYT
OBITH TIPOYNTAHBI WM 3aIlMCAHbI, Ballla MPOTpaMMa JOJKHA OTKPBITH CO-
orBercTBYIONMi (aiin. [Tocie 3aBepiiernst paboThl ¢ (hailloM porpamMma
TIOJIZKHA €TO 3aKPBITh.

[Ipu urennu u3 aitna MpoBepsiiiTe, He JOCTUTJIN JIM BbI KOHIIA (baiia,
1 yOeIuTech, 4TO He MBITAeTECh MPOUYECTh HH(MOPMAIIUIO MOCIe KOHIIA (haiiia.
ODyukius feof () siBasgeTcst BCTpoeHHOM (ynkiueit sizbika C, oHa 1103BO-
JITeT BaM MPOBEPUTD, He JIOCTUTJIN JIU Bbl KOHIA (haiiia. /lanee npuBeseHb
OCHOBHBIE KOHIIETIITNH TAHHON TJIaBBI.

*  CoxpaHdiiTe JaHHbIE JTUTEIbHOTO XpaHEeHU B aiiiax.

e Ilepen ucnosb3oBanueM Gailza OTKPOUTE €ro ¢ MOMOIIbI0 (DYHKIINHU
fopen().

» Tlo3aBepiiernn paboThl Beer/a 3akpbiBaiite (aiis ¢ ToMOIIbI0 GYHKITNN
fclose().

* He npousBopute ureHue (baﬁﬂa 0e3 UCIoTb30BaAHUS q)yHKLu/II/I feof (),
TaK KakK, BO3MOJKHO, BBI Y Ke TIPOYUTAIIHN TIOCJIETHIOI0 CTPOKY (hailia

* He 3abbiBaiiTe, 4TO yKasaTreJsb Ha daiin sIBIsSIETCS NEPabIM apryMeHToM
cpyHKHI/H/I fporintf () u nocaeoHum apryMeHToM (l)yHKLII/II/I fgets ().
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COXPAHEHUE ®AUJIOB
NMPOU3BOJIbHOIO AOCTVYNA
HA KOMMNbIOTEPE

B sT0ii r1aBe
*  OrtkpoiTHe (haiaoB cIydaifHOTO J0CTyTIA

* Ilepemernenue 1o daitry

B aToi1 r1aBe MBI TOKakeM BaM, KaK TePEeMEIaThcs OT OIHOTO yYacTKa
(haiina k gpyromy, UNTATh U 3AMKUCHIBATD JJAHHBIE TI0 MEPE TAKOTO IIEPEMelIle-
Hus. B mpemimecTByTotei riraBe MbI TPeICTAaBUIIN BaM METO/IbI, KOTOPBIE BB
MOJKETe MCIOIb30BATh JIJIS 3AIHCH, YTeHUsS WK H00aBieHusT nHbOPMAIUn
B (paitr. IIpobiema 3aK/II09a€TCS JIUILb B TOM, YTO, €CJIU BbI OTKPBLIN (hali
MOCJIEZIOBATETHHOTO IOCTYNA JIJIST UT€HUS, BBl MOJKETE MOJAbKO YUTATh 3TOT
atim.

Daits MpoN3BONBLHOTO TOCTYTIA

(==

Puc. 29.1. ®aiinbl Nnpor3BObHOIo 40CTYNa NO3BOJNISIOT CHMUTLIBATbL U 3annCbiBaTh
nHdopmMaumio B 1I0OOM Nopsiake

VHora BaM MOKET MOHAZ00UTHCST TPOYUTATh MH(DOPMAIINIO O KJIHEHTE
C JIMCKa W U3MEHUTDH GalaHC 9TOro KiueHTa. Pasymeercs, BbI B/ JIU 3a-
XOTHUTE CO3/1aBaTh HOBBIN (hailsl TOJBKO sl 3alIUCH ITOTO HEOOJIBIIOTO U3-
MeHeHMs1. BMecTo aTOro Bbl 3ax0Tesin ObI CYUTaTh WHMOOPMAIIUIO O KINEH-
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Te B TIEPEeMEHHYI0, U3MEHUTH €€, a 3aTeM 3aHOBO 3amucaTh HHGOPMAIUIO Ha
JINCK TOYHO TY/Ia, T/le OHa U ObLIa 710 BHeCeH s n3MeHennitl. Kak mokasano na
puc. 29.1, daiiyibl TPOU3BOJILHOTO IOCTYIIA TIO3BOJISIIOT TIEPEMEIIATHCS BHY-
Tpu baiisia, 3aIUChIBast U CYUTHIBAST MHHOPMAIIMIO B JIIOOOM y4acTKe TAKOTO
haiina.

Dusnueckoe pasmenienne daiiia He onpeensier ero i (Oyab TO haii
MIPOU3BOJIBHOTO WJIU TOCJIE0BATEIbHOTO J0CTyma). Bel MoxkeTe cO31aTh
(aiis TocsieIoBaTENLHO, A 3aTEM YUTATh U U3MEHSTh €r0 TPOU3BOJIBHO. JlJist
si3bika C hailsn — 910 JHIIb MOTOK 6alTOB U COCO0 A0CTYTIA K HEMY He TIPH-
BsI3aH K KaKoMYy-J1060 copmarty aiina.

OTKpbITHE panNnoB NPON3BOJILHOIO AO0CTYyNa

YT06bI IPOYNTATH WJIK 3aMTUcaTh (haill B pesKIMe IIPOU3BOJIBHOTO JI0CTY-
1a, 3ToT (hailJ CHaYasIa M0JKEH ObITh OTKPBIT B PEXKMME TPOU3BOJIBHOTO J10-
cryna. B Tabu. 29.1 mepeunciensl pe;KUMBI IPOM3BOJIBHOTO AOCTYIIA K (aii-
Jary. Kak BbI MOsKeTe BUIETh, KPA€YTOJIbHBIM KaMEeHb TPOU3BOJIBHOTO OCTYIIA
K (haiimaM — HMCIOJIb30BAHUE YK€ PaHee M3yYeHHBIX BaMU B MpeABIAYIIEH
MOIM(BUKATOPOB OCTYIIA ¢ J0OaBIEHUEM 3HAKa ILTIOC.

Tabn. 29.1. PexvMbl NpOM3BOLHOIrO A0CTYyNa K daliny ¢ noMoLLbo fopen ()

Moauduxarop Onucanue

"r+t OTKpBIBAET CYIIECTBYIOMUN (DA /75T YTEHNS U 3aIICH

MWt OTKpbIBaeT HOBBIN (DAL /7T UTEHNsST 1 3aITUCH

"at" OtxpeiBaet (aiisn B pesxume gozarnucu (yKazaTesb Ha (aiiyl yKasbl-
BaeT Ha KoHel[ (aila), HO O3BOJISIET BEPHYTHCS HA3AJL IO TEKCTY
(haiina v coBepIINTH YTEHHE WU 3AIUCh 110 MePe HEOOXOANMOCTH

/ NMPUMEYAHMUE

Kak n B cnydyae ¢ nocnepoBaTtefibHbIMU (annamun, pexmm goctyna —
3TO CTPOKOBbIV apryMeHT, ABASIOWVMCS NOCNEAHMM B BbI30BE PYHKLNMU
fopen (). 3akpbITb ¢ain NPOM3BOJSIbHOIO AOCTYNa MOXHO Tak Xe, Kak
1 nocnenoBaTenbHbIn pann: ¢ nomowm GyHkumm fclose ().

Bce Tpu peskuMa gocTy1ia Mo3BoJIsiioT BaM CYUTHIBATD U 3alIUCHIBATH WH-
dbopmanuio B (aiir. Beibupaembrii BaMu peKUM OCTYIIA 3aBUCUT OT TOTO,
KaKyIo OTepaIfiio Ha/l hailJioM Bbl XOTe i Obl TPOU3BECTH 6 NEPBYI0 0uepedsb.
Ecom mysxnprii gaiin yxe cymecTByeT U BbI XOTUTE TOJYYNTh K HEMY TIPO-
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M3BOJIBHBIN JIOCTYTI, BOCIIOJIB3yHTECh MOAU(MUKATOPOM PEKUMA JIOCTYTIA ¥+.
Ecau BBI XOTHTE CO3MaTh HOBBI (hailsr, BOCTIONB3YHTECH PEKUMOM W+ (€CTi
(haiin yxe cymectsyert, To C nepesanuiier cynecTBYIONyio Bepcuio). Ecan
BbI XOTHUTE [06aBUTh MHGOPMAINIO B KOHEI (haiiia, HO TaKikKe OIMIIMOHAIb-
HO «OTMOTAaTh HA3a/l» W CYUTATh W/MJIN 3aTNCATh KaKyIO-TO WH(OPMAIIIO,
BOCIIOJIb3YHTECH PEXKMMOM a+. /lasiee npuBe/ieH puMep BbI30Ba (PYHKIIUU
fopen (), OTKPBIBAIOIINI HOBBIN (DA 71T YTEHUS U 3ATTUCH:

fptr = fopen ("C:\\Users\\DeanWork\\letters.txt", "w+");

Kax u B cayuae ¢ daiinamu 1mocsie/1oBaTeIbHOTO JOCTYIIA, IIepeMeHHast
fptr goskHa ObITh yKasareseM Ha (aiin. [[BoitHOIT oO6paTHBIN cieln Heob-
XOIUM TIPU yKazauuu myTtu K daiiny. [lomanTe, yto hynknmsa fopen () BO3-
BpalllaeT HyJib, €CJIU TP OTKPHITUH (haiiia Mpor30IiIa ommnoKa.

p COBET

Bbl MOXeTe coxpaHnTb umsa danna B MacCuee CMMBOJIOB 1 MCMOMb30-
BaTb MMS MACCMBA BMECTO yKa3aHus AENCTBUTENBHOMO NyTu K danny.

NMepemeweHmne no pamny

[l mepemertienust o daitny nosb3yiitech hynkimeit fseek (). [locie
OTKPBITHSA (haiiyia crucTeMa HHAINAIU3UPYyeT yKas3aTe b Ha Gaila TakuM 06-
pasoM, yTOObI OH YKa3bIBaJl Ha CJIEAYIONUI yuacToOK (aiiia, KOTOPbIi MOXK-
HO MPOYMTATH WM B KOTOPBIH MOKHO 3amucath uHbopmainio. OyHKIms
fseek () cMelaer ykasareib TaKUM 00PasoM, UTO IS 3aIIMCH W YTEHUS
CTAHOBSITCS JIOCTYITHBI T€ y4acTKu (aiina, KoTopble ObLIM Obl HEIOCTYII-
HbI TIPW TIOCJIeZIoBaTebHOM jiocTyrie. Huske mpusenen dhopmat dyHKIUN
fseek ():

fseek (filePtr, longVal, HawvaJo);

filePtr — 3T0 ykaszarejab Ha Gaill, HCIOJIb30BAaHHBIH B (DyHK-
mnn fopen () TpU OTKPHITHM hailyia B peKUMe TTPOU3BOJBHOTO TOCTYTA.
longVal — 3To nepeMeHHas TUIA long int Win JuTepas, KOTOPhIH MOKeT
OBITH KaK TTOJIOKUTENBHBIM, TaK 1 OTPHUIATENbHBIM. [lepemMenHast 1ongVal
npecTaBisieT coboit KoIu4ecTBO OalTOB, KOTOPOE HYKHO TPOIYCTHTD
(Brepe MM HA3a/1) TIPU TIepeMelleHnH 110 Gaiiny. ApryMeHT Hadajio — 9TO
BCer/la O/IHO M3 3HAUEHUH, OKa3aHHbIX B Ta0u. 29.2. [lepemennas nauasno
TOBOPUT (DYHKINH, OTKY/Ia HAUMHATh fseek () MOWCK HYKHOTO (pparMeHTa
aiina:

312




CoxpaHeHue ¢arinoB NPON3BOJIbHONO AOCTYMNA HA KOMMbIOTEPE

Ta6n. 29.2. 3HaveHVs NepeMeHHOM Hauasio, KOTOPbIE MOMYT MNOSIBUTLCS
B OYHKUMU fseek ()

Havajyno Onucanue

SEEK_SET Hauano daiina

SEEK_CUR Texymas nosurus B daiie
SEEK_END Komnerr ¢aitna

AprymMeHT nHauasio cooOIaeT KOMIBIOTEPY, ¢ KAKOU NO3ULUUU HAYaTh
MIPOM3BOBHBIN TOCTYT K (atiry. [locse Toro Kak Bl yCTAHOBUIN MTO3UITUIO
yKasaTeJssd Ha (banI C IIOMOIIbIO (byHKuMI/I fseek (), BBl MOXKeTe BOCIIOJIb-
30BaThCA (PYHKIMAME (PaiiIOBOTO BBO/IA M BHIBOA /IJISI 3aITUCH U YTEHUS UH-
opmarnym.

Ecnu BB ycTanoBuTe ykazaTenmsb Ha (aita B KoHeI[ dhaitna (¢ mTOMOTIHIO
MozaudukaTopa SEEK END), a 3aTeM HauHeTe 3alliCh JaHHbIX B (aiis, To HO-
BbI€ laHHbIe OyyT 100aBJIeHbI B KOoHell (haiiia. Eciiu jke Bbl ycTaHOBUTE yKa-
3aTesh Ha (haliy B y9acTOK € yrKe UMEONUMICS JaHHBIMU (MOAU(MUKATOPHI
SEEK_SET u SEEK_CUR), a 3aTeM HayHeTe 3allUCh JAHHBIX, TO HOBbIE JIaH-
HBIE 3aTPYT yKe nmerotuecst (OyAyT 3alicaHbl «<[TOBEPX» ATUX JAHHBIX).

// BHUMAHMUE

Mcnonb3dynte oyHKuMO fseek () TONbKO € ¢annamm nporusBosibHOro
poctyna. Joctyn K nocnenoBaTtesibHbiM (pannam MOXET OCYLLECTBAATb-
CS1 TONIbKO B MOPSiAKE CeaoBaHNS AaHHbIX.

3HavyeHus, mepeuncyieHnbie B Tabu. 29.2, 3aricaHbl 3araBHBIMUA OYK-
BaMM, YTO HATAJKUBAET HA MbBICJIb O TOM, YTO OHH JOJUKHBI OBITH T/€-TO
onpesesensl. [lelicTBUTENBHO, aHble MOI(MUKATOPBI 00bSIBIEHBI B (haiiie
stdio.h ¢ nomoubio gupekTuB #define.

Caemyromniast mporpaMMa OTKpBIBaeT (haiis B peskiMe MPOU3BOJIBHOTO J10-
CTyIIa, 3aMUCHIBAET B HETO OYKBBI JIATHHCKOTO aydaButa OT A 110 Z, a 3aTeM
CYMTBIBAET ATU OYKBBI B 0OPATHOM TIOPSIZIKE.

[Ipu ncnosnbzoBannn MoanMUKATOPA TPOU3BOJIBHOTO TOCTYIIA "w+" HET
HEOOXOIMMOCTH MTOBTOPHO OTKPBIBATH (DA IJIST YTEHUST TAHHDIX.

// Tporpammva-npuMep W1 u3 1yaBer 29
// PykoBomcTBa rno C mjigd HOBMUKOB, 3-& M3IaHMe

// ®ann Chapter29exl.c
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/* 32Ta nporpaMMa OTKpeBaeT oOarnn letters.txt m meuaTaer
B Hero OykKBE OT A mo Z. llocje 3TOTro moporpamMmMma

C TIOMOWBI LMKJIA CUMTHBaeT OyKBH B OOPaTHOM NOpAOKe OT
Z 0O A M BEHBOOMUT MX Ha D3KpPaH */

#include <stdio.h>
#include <stdlib.h>
FILE * fptr;
main ()
{
char letter;
int i;
fptr = fopen ("C:\\users\\deanwork\\documents\\
letters.txt","w+");
if (fptr == 0)
{
printf ("llpu oTkpuTMKM dbansa npomszomsa ommdka.\n");
exit (1) ;
}
for (letter = 'A'; letter <= 'Z'; letter++)
{
fputc (letter, fptr);
}
puts ("3BaBepumeHa 3anmuck Oyke oT A mo Z");
// UreHue Odalia B OOpPaTHOM NOCJIENOBATEILHOCTHU
fseek (fptr, -1, SEEK END); // Mumryc 1 GaiT Cc KOHIa
printf ("IauHele dbamnsa B obpaTHoM mnopsanke:\n");
for (i = 26; 1 > 0; i--)
{
letter = fgetc (fptr);
// UreHume OYyKBH M BO3BpPAT Ha 2 [NO3ULNUU
fseek (fptr, -2, SEEK CUR);
printf ("The next letter is %c.\n", letter);
}
fclose (fptr); // HoBTOpMMCH, BCerma BaKpeBamTe Obarks

return (0) ;
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p COBET

Kak Bbl MOXeTe BUAETb fputc () — OTAnyYHas GyHKUUS s BbIBOOA OT-
NenbHbIX CUMBOJIOB 13 NporpaMmsbl B dain. @yHkums fgetc () cUUTbIBA-
€T OTAeNbHble CUMBOJSIbI U3 darina. PyHKUMN fputc () U fgetc () Takke
COOTHOCATCS C QYHKUMAMM putc () U getc (), Kak fputs () U fgets ()
Cputs () ngets ().

[Toka BbI, BO3MOSKHO, eTile He YIOBUIN CMBICTIA B UCTIOIB30BaHNHY (haIIIOB
MIPOU3BOIBHOTO AOCTyTA. [Ipon3BOIBHBIN AOCTY IPEAOCTABIISIET BaM IIPEU-
MYIIECTBO B BO3MOKHOCTH 3aIMCH IAHHBIX B (DAIJI U TTOCTIEMYTONIETO CUH-
THIBAHUS 3alIMCAHHBIX JaHHBIX 6€3 HEOOXOANMOCTH 3aKPhIBATh M TIOBTOPHO
oTkpbIBaTh daiiyi. Kpome Toro, byHkims fseek () 1M03BOJISIET YCTAHOBUTD
yKaszaTesib Ha (aily1 B J100y10 TO3UIII0 Ha JTI000€e KOJUYecTBO GaliTOB OTHO-
CUTETHHO Havasa, cepeIMHbI U1 KOHIa (pafiia.

[Ipeanonaras, yro daiin ¢ GyKBaMu, CO3MaHHBIA B IPEAbIAYIIENH MPO-
rpamMmMe, Bce elle HaXO[UTCS Ha IUCKe, Caeaylollas mporpaMMa CripaiinBaet
[0JIb30BaTE IS, KAKYIO MMO3UIUI0 HEOOXOAUMO U3MeHUTh. Tlocie sToro mpo-
rpaMmMa ¢ ToMoIIbio GyHKINHN fseek () yCcTaHABAUBAET yKa3aTesb Ha (aiia
B HYKHYIO MMO3UIINIO U 3aMMICHIBAET B 3Ty mo3unuio cumBoa *. [Tocie atoro,
OIIATH K€ C IIOMOIIBIO (byHKuI/H/I fseek (), yKa3aTesb BO3BpaIl[aeTCA B Ha-
yaJjio (hafiyia — 1 TporpaMMa 3aHOBO pacriedaThiBaeT hati.

// Tporpamma-npumep N1 u3 rjasBu 29
// PyxoBomcrea mo C Ojid HOBMYKOB, 3-€ M3OaHuE
// ®amn Chapter29exl.c

/* DTa nporpaMMa OTKpHBaeT OGan letters.txt m mneuaraer
B Hero OyKBH OT A 1mo Z. Ilocye »TOoTo mnporpamMa

C NOMOIBI LMKJIa CUMTHBaeT OyKBH B OOPaTHOM MNOpAOKe OT
Z mo A U BBIBOOUT MX Ha BDKpaH */

#include <stdio.h>
#include <stdlib.h>
FILE * fptr;
main ()
{
char letter;
int 1i;
fptr = fopen ("C:\\users\\deanwork\\documents\\
letters.txt",
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"W+") ,.
if (fptr == 0)
{

printf ("llpy OTKPETUMM Gamjia NIPOM3OUIIa
ommbBra.\n") ;

exit (1) ;
}
printf ("BykBy C kakum N HyXHO 3amMeHuUThH (1-26)72 ");
scanf (" %d", &i);
// TIoMCk yKa3aHHOM [O3ULUMM OT Hauaja dania

fseek (fptr, (i-1), SEEK SET); // Buurem 1 us
HoMepa MOo3ULUK

// moToMy UTO
MaCCUBH HaumHawoTca ¢ 0

// 3aMeHUTL OyKBY B BTOM NO3ULMM Ha *
fputc ('*', fptr);
// BepHyTbCH K Haudajly darmia M pacrnedaraTrTb eT'o
fseek (fptr, 0, SEEK SET);
printf ("Taxk dans BHTIgouT cenuyac:\n");
for (1 = 0; 1 < 26; i++)
{
letter = fgetc(fptr);
printf ("Crnenywomas 6yksa %c.\n", letter);
}

fclose (fptr); // THoBTOopuUMCS, BCeIrma 3aKpHBalTe
bare

return (0) ;

[Tporpamma pacriedaTbiBaeT cojepkumMoe daiiia, IIpu 3TOM BMECTO OYK-
BbI, HOMEP, KOTOPOIi OBLT YKa3aH MOJIb30BaTeeM, BBIBOAUTCS cUMBOJ *. [la-
Jiee TIPUBEZIEH Pe3yJIbTaT TECTOBOTO 3aITyCKa IIPOTPaMMBI:

Crnenywomasa OykBa A.
Crnenywoumasa OykBa B.
Crnenymwomasa oykea C.
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Crienymnomasa
Crienymnimasa
Crenymouad
Crienymnoma s
Crienymnomasa
Crienymnomasa
Crnienymnimasa
Crenynouad
Crienymnoma s
Crienymnomasa
Crienymnomasa
Crienymmasa
Crnenyoumas
Crnenymwoumas
Crienymnomasa
Crenymnomasa
Crienymwma s
Crnenyoumas
Crnenymwoumas
Crienymnomasa
Crenymnomasa
Crienymnmasa

Crnenyoumas

OykBa
OykBa
OykBa
OyKBa
OyKBa
OykBa
OykBa
OykBa
OykBa
OyKBa
OykBa
OykBa
OykBa
OykBa
OyKBa
OyKBa
OykBa
OykBa
OykBa
OyKBa
OyKBa
OykBa
OykBa

@ = M O

*

N K X = < g 4 »n w o "v o 2 K & XN g H

Kax BBI MOkeTe BUeTh, BOChbMasd TMO3UIHSA B (paiiie ¢ JaTuHCKUM anda-
BUTOM Terepb coaepkut * BMecto 6ykBbl H. OcTaBiiasicst yacth (haiiia octa-
Jack 6e3 n3MeHeHuTi.

}Q NMPUMEYAHMUE

Ecnn Bbl 3anycTtute 9Ty nporpamMmy BTOPOV pa3 U M3MEHUTE Opyryio
OykBy (Hanpumep, Homep 15 — O), To Baw ¢ann 6yaeT pacneyaraH co
3Be3goykammn BMecto 6yke H n O, Tak kak B daine letters.txt sameHa
OykBbl H nepmaHeHTHa. Mpu XenaHum Bbl MOXeTe 3anyCTUTb NporpamMmy
26 pa3 1 3aMeHnTb Ha * BOOGLLEe BCe OYKBbI.
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AGCONIOTHBLIA MUHNUMYM

[lesnbio gaHHON TIaBbl ObLIO OOBSICHUTH IPUHIUIBI PaOOTHI peKUMA
MIPOM3BOJIBHOTO JOCTyTa K (haitmam. Ecam BbI oTKphIBaeTe aiia B pexxnMe
MIPOU3BOJIBHOTO JIOCTYIIA, BBl MOXKETE CUUTHIBATH U 3aMUCHIBATh MH(pOpMa-
U0 B J0O0H HEeOOXOAMMON I0CJe0BATETbHOCTH. CDyHKHI/IH fseek ()
SIBJISIETCS BCTPOEHHON (pyHKIHEN a3bika C, mepecKakuBalomiei OT MO3UITNN
K TIO3UIINHU B (haiie.

B03MOKHOCTD U3MEHATDH copepkuMoe (ailaa O4eHb BaxKHa IPU He0OXO0-
JMMOCTH OOHOBJIEHUSI TAHHBIX. 3a4aCTyIO BaM MOKET MOHA0OUTHCST U3Me-
HUTH ajipec 4eoBeKa, OOHOBUTH KOJMUYECTBO HK3EMILISIPOB TOBapa, OCTaB-
HIMXCSI HA CKJIAJle, M TaK Jlajiee, PU 3TOM BaM He HY;KHO Iepe3alichiBaTh
Bech (ails1, 4To 6bITI0 ObI HEOOXOANMO TIPU UCTIONB30BAHUHN TTOCTIEI0BATEb-
HOTO foctyta. /lamee mpuBeeHbl OCHOBHBIE KOHIIEIIITUH ITO TJIaBHI.

* Ecam BaM HeoOXOAMMO W3MEHUTHh JaHHBbIE (Dailyibl, BOCIONb3YHTECH
3HAKOM ILJIIOC TIPU YKa3aHuu MOAM(pUKATOPA PEKUMA JIOCTYyTA K (haitiy
(yukiuu fopen ().

* 3amomuuTe, 9TO PyHKIMA fseek () TepeMeniaeT yKa3aTelb IO BCEMY
(aiiry MpOM3BOJIBLHOTO IOCTYIIA TAKUM 00PA30M, 4TO BBl MOKETE ITPOU3-
BO/IUTDH UTEHHNE NJIN 3allNCh I/IH(I)OpMaLII/II/I C Ha4aJia, cepenHbl UJIN KOH-
na daiina.

* He 3abyzupbre 3akpbiTh (aiis o 3apepiueHn paboThbl ¢ HIM.

* He nbrTaiitech paGorars ¢ daiiiom, ecyin Bbi3oB GyHKIMKU fopen () 3a-
BepIiuics Heyaaudeit (GpyHkus Bepuya 0).
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OPTAHM3ALUSA NPOTPAMM
C NOMOLLUBbIO PYHKLUA

B sroii rinase
» Jlobasienue GpyHKIIMIL B IIPOrPaMMy

*  Bui6op MeX/Iy rI06aTbHBIMU U JIOKATbHBIME TIEPEMEHHBIMU

Kak mpaBuiio, KOMIIBIOTEPHBIE IIPOIPAMMbBI — 9TO HEYTO OOJIbIIEE, YeM
20—30 cTpok MpOrpaMMHOTO KOjla, KOTOPbIe BbI BCTpPEYaeTe B yqe6HHKax.
B «peanpHOM MUpe» KOMITBIOTEPHBIE TTPOTPAMMBI TOpa3o anunaee. OTHAKO
JUTMHHBIE ITPOTPaAMMBbI COJIepsKaT OYeHb MHOTO KO/1a, KOTOPBIM TOJBKO Mellia-
€TCs BO BpeMA o6yquI/I51, WMEHHO TT03TOMY /IO HACTOSIIIETO MOMEHTA B 3TOU
KHUTE BbL BCTPEYAIN TOJBKO JOBOJIBHO KOPOTKUE IIPOTPAMMBI, KO KOTOPBIX
1IeJIMKOM ITOMeIaJICs BHYTPU (byHKuI/H/I main ().

Ecsit 6bI BbI yMECTHIIN BECh KO/ JUTMHHO ITPOTPaMMbl BHYTPb (DYHKIUH
main (), TO B OCJIELYIONIEM ITPU BOSHUKHOBEHU N HEOOXOIMMOCTH BHECEHUST
M3MeHEeHUIT, HAlTH HYKHbBII y4acTOK Koj1a ObLI0 ObI I0BOJIBHO IPOOIeMaTy-
HO. DTa TJIaBa 1mepBast U3 TPeX, B KOTOPbIX Mbl U3YYNM CHOCOOBI Pas/ieieHust
BallIMX POTPAMM Ha YaCTU C UCIIOJIb30BAHUEM HECKOJIbKUX yHKInil. KaTe-
ropusalys IPOrpaMMHOTO KOJa ITyTeM pasOueH sl ero Ha paszieJibl yIPOIIaeT
He TOJIbKO HallMCaHUe, HO TaKyKe U TEXHUYECKYIO TOZIEPKKY TTPOTPAMM.

Jlto/i BBIHYSKIEHBI TTHCAaTh, U3MEHATh U UCIPABJIATh KoA. Uem Gosee
yI000YNTAEMbBIM BBI ClIeJIA€Te KOJI CO3/[aBA€MOIT BAMHU ITPOTPAMMBbI, PA3/IENB
€ro Ha HeCKOJIbKO (DYHKIUIL, TeM ObICTPee BbI CMOXKeTe BePHYThCs ¢ pabdo-
oI (T71e paboTaeTe TMPOrpaMMUCTOM ) TOMOH 1 0THOXHYTH! Kak BbI yBuanTe
B JIaJIbHENIIIEM, Pa3/ieleHre TPOTPaMMbl Ha (DYHKITMHU TTO3BOJISIET BaM COCpe-
JIOTOYUTHCSI IMEHHO HA TOM Y4acTKe KOJIa, KOTOPbIil TPeOyeTcst HU3BMEHUTD.

C ¢yHKumamu a3bika C npuxogut dpopma

Ssbik C OB CHIPOEKTUPOBAH TaKUM 00pa3oM, 4TOObI CIIPOBOIMPOBATH
y Bac uepe3 UCIOIb30BaHUE (DYHKIIUHM MOAYJbHOE MbInaeHue. [Iporpam-
Ma Ha g3bike C He SIBJsIeTCS MPOCTON MOHOJUTHOU JAJMHHOU MTPOTPaAMMOIi.
[Iporpamma Ha s3bike C cOCTOMT M3 MHOXKECTBA TPOIEAYP, KOTOPBIE, KaKk
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BbI 3HaeTe, HasbiBaloTCA Pynxyusamu. Onxaa 3 GyHkmii mporpammsl (06s-
3atesbHast [Jist 000N MPOrpaMMbl U, KaK MPABIJIO, PeaT3yeMas mepBoii)
Ha3bIBaeTcd main ().

Eciu Bamma nporpamma jieJ1aeT MHOKECTBO OIlepaLuii, pasbeiire ee Ha He-
ckoabKo pynkiuit. Kaxmaas GyHKIMS 10KHA BBITTOMHATD OTHY OCHOBHYIO
3amady. HampuMmep, ecaim BbI TuieTe mporpaMMy Ha si3bike C, KoTopas pu-
cBarBasia Obl HOBOMY COTPYAHUKY MACHTU(UKAIIMOHHBII HOMED, TPUHUMA-
Jia ObI KOHTAKTHYI0 WH(POPMAIMIO 9TOTO YeJIOBEKA, a 3aTeM J00aBJsiia Obl
ero WK ee B TIATEeKHYIO0 BEJIOMOCTb, BbI MO2u Obl HAIINCATH BECh 9TOT KO/
B OJHOIN GO0 (DYyHKIMKU — (DYHKIMKM main (), — Kak MOKa3aHO B CJie-
JIyIOIl[eM YepPHOBHUKE TTPOTPAMMHOTO KOJIa:

main ()

{

//2T0 He pabouasa mnporpamMma, OPOCTO UEPHOBUK..

//TIepBEII yUaCTOK KOIa, IIPMCBAMBAKIMI HOBOMY

//corpynuuky ID
//Crlenywommii yudacTOK POCUT BBECTUM KOHTAKTHHE IaHHHE

//Tocenuuii yy4acTok mno0aBjisgeT COTPYIHUKA

//B NJjaTexHyn BEeIOMOCTHb

return (0);

Ira nporpamma He npediazaem XOpOoIIero BapuaHTa PelieHus TOCTaB-
JIEHHBIX 33]1a4, TIOCKOJIbKY OHAa CJUIIKOM TIocjefoBaresbHa. Hecmorps na
TO, 9TO TPEOYETCS BBIOJTHUTD HECKOJIBKO SICHO PA3JTMYMMBIX 33/1a4, BECh KOJT
3anucad BHyTpu GyHKIMK main (). Bo3aMoxHO, 9TOI porpaMMe He MOHa-
nobuTcst GOJBINOE KOJTMIECTBO CTPOK KOJIa, HO BCeT/ia JIydliie 3aBecTu cebe
HPUBBIYKY PasOMBATh KasKIy0 IIPOrPaMMy Ha YeTKO Pa3induMble 3aadl.

/ NMPUMEYAHUE

Pa3bueHne nporpammbl Ha 6oniee Mmenkme GYyHKLUMN Ha3bIBAETCH CTPYK-
TYPHbLIM [IPOrPaMmMNPOBAHNEM.
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He mysxHO HCI0/1630BaTh (DYHKIUIO main () /st pelierust abCcoTI0THO
BCeX TTOCTaBIEHHBIX 33/1a4. Ha camoMm mesre hynKImio main () gydiie Bcero
MIPaKTUYECKN HE MCII0JIb30BaTh HU [IJIs1 YETO J[PYroro, KpOMe BBI30BA /IPY-
rux GyHKIwil. JIydmmm cnocoboM OpraHu3aruy 3TN MPOrpaMMbl ObIIIO ObI
HamcaTh HECKOJIbKO OTAEMbHBIX (DYHKITUI, IO OMHON AJI KasKIOM U3 BBI-
MOJIHSIEMBIX TIpOrpaMMoil 3amad. KoHeuHo, He Kaxzaas (QyHKIMS J0JKHA
COCTOSITH TOJIBKO U3 OJHOI CTPOKU KOJIa, HO YOEIUTECh B TOM, UTO KasK/Aasi
(byHKIUS Bamieil mporpaMMbl — 3TO OTAENbHBII CTPOUTENbHBII OJIOK, U OHA

BbIIIOJIHAET TOJIbKO O/IHY 3a/1avy.

Jlanee npuBeeH GoJiee yauHbIi BapHaHT Y€PHOBUKA TOJBKO YTO OIH-

CaHHOI TPOTPAMMBL

main ()
{

assignID(); //llpucBamMBaeT YHMKAJBHEM 1D HOBOMY
COTPYIOHUKY

buildContact (); //BBOI KOHTAKTHOM MHOOPMALUMA
COTPYIHMKA

payrollAdd(); //IoBaBuUTb COTPYIOHMKA B ILJIATEXHYIO
BEIOMOCTb

return 0;
}
/*Bropasa QyHKLUUSA, NPMCBaMBAKIASA YHUKAJBHEIN 1D HOBOMY
COTPYOHUKY * /
assingnlID ()
{

//Biok koma Ha g3unke C, NPUMCBAMBAKIMI HOBOMY
COTPYIOHUKY

//YHUKAJBbHEY MOSHTUOUMKALUMOHHE HOMEP
return 0;
}
/*Crnenywomas QYHKUMS: [IOCTPOEHME KOHTakTa*/
buildContact ()
{

//BJOK KoIa IJjid BBOIA IOMAIHETO ampeca, HoMepa

// Teﬂe(i)OHa OAaThl POXIOEHNVA M INPOUMX IOaHHBIX COTPYIOHMKA

return O;
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}

/*UerBepraag OyHKUMS OO0OABISEeT COTPYOHMKA B IIJIATEXHYIO

BEIIOMOCTE* /

payrollAdd()

{
//Kon Ijs yCTAHOBKM 3aplljlaThl COTPyIHMKA, eTo
//npeMmnii 1 npouer mHbOopMaluMuM B CHUCTEMEe pacueTa
//3apaboTHOM IJIaTH

return O;

/ NMPUMEYAHUE

HecMOoTps Ha TO, Y4TO ATOT YEPHOBUK NPOrPaMMHOr0 KoAa AVIHHEE Npes-
bIOYLLErO, OH JlyyLle OPraHn30BaH, a 3TO 3HA4YUT, 4TO ero NpoLle noanep-
XuvBaTb. EAMHCTBEHHOE, YTO BbINONHAET PYHKLMS main () — KOHTPOJb
BbI30Ba APYrMX GYHKLMIA Yepes3 AEMOHCTPALMIO NX HA3BaHUN.

Kaxaaﬂ ns3 (l)yHKHI/Ifl BBIIIOJIHAET CBOIO 3a/lady, a 3aT€EM BO3Bpallla€T

yIpaBJsienrie QyHKITUN main (), KOTopas BbI3BIBAET CIAEAYIONTYIO (PYHKITUIO,
W TaK TPOMCXOAUT JI0 TeX TOP, TOKa He 3aKOHUYMTCS CIMCOK BBI3bIBAEMBIX
byukimii, mocyie dyero (yHKIMSA main () BO3BpallaeT ylpaBJeHue Balleil
OTIEPAITMOHHOMN cucTeMe. B mporpamme OyHKITUSA main () BBITIOTHSIET POJTh,
CXOHYIO C TIepevHeM TJaB B Havasie KHUTU. [Ipu Hammanm aiekBaTHBIX KOM-
MeHTapueB (PYHKIMS main () MO3BOJSIET BaM y3HATh, KOJ KaKOW MMEHHO
byHKIE He0OOXOAMMO U3MEHUTh.

>

COBET

Xopowunm npasunom ans Bac 6610 6bl nncaTtb GyHKUMK, coaepxalime
KONMMYEeCTBO CTPOK KOAa, HE NPEBbLILIAIOLLEE MAaKCUMalTbHOE KONMYECTBO,
BMeLlaloLeecs Ha akpaHe. Ecnu Bawa GyHkuUmS onnMHHee, To, BEPOSTHO,
Bbl MEPErpyxaeTe ee 3agaHnsamMmn. BcnomHuTe, pasee B CTapLUei WKose
Bbl HE HEHaBUAEIN YITaTb KHUTU C O-N-N-H-H-bl-M-U rnaBamMmm? B Takom
cnydae, BaM He NoHpaBUTCS paboTaTb C NporpaMmMamu, coaepxxalimmm
OJINHHbIE DYHKLMN.

Jliobast (hyHKIMST MOKET BbI3BaTh JI0OYI0 dyHKiuo. Hampumep, ecan

Obl BbI 3aX0TeJIH, YTOOBI (byHKL[I/IH buildContact () paciedaraja I10J-
Hble KOHTAKTHBIE JaHHbBIE II0CJIE 3aBEPIICHUS UX BBOA, Bbl MOIJIN OBl 3a-
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CTaBUTh (YHKIUIO buildContact ()BbI3BaTh JAPYTyI0 (YHKIUIO, Ha-
puMep, ¢ ¥MeHeM printContact (), 10 3aBepieHne paboThl (HYHKIUSA
printContact () BepHyJa Obl yripaBiaenue GyHkImu buildContact ().
[asnee npuBesieH IpuMep YepPHOBUKA TaKOTO KO/JIa.

main ()

{

assignID(); //llprcBamMBaeT YHMKAJBHEM 1D HOBOMY
COTPYLOHUKY

buildContact (); //BBOI KOHTAKTHOM MHbOPMALIM
COTPYyIOHUKA

payrollAdd(); //I0oBaBUTb COTPYIHMKA B ILJIATEXKHY
BEeIOMOCTb

return 0;

}

/*Bropas OyHKLMA, NpMcCBauBaolas yHMKAJbHED ID HOBOMY
COTPYIHUKY* /

assingnlID ()

{

//Biok koma Ha g3unke C, NPMCBaMBAKIMI HOBOMY
COTPYIOHUKY

//YHUKAJbHENM MOSHTUOUKALMOHHEI HOMEP
return 0;
}
/*Crnenywomas QYHKUMS: [NOCTPOEHME KOHTakTa*/
buildContact ()
{

//BJjok kKOma IJjid BBOIA IOOMAIHET'O ajpeca, HoMepa
TesredpoHa

//0aTH POXIOEHMSA M NPOUMX MOAHHEIX COTPYIHMKA
printContact () ;
return 0;

}

/*UerBepras byHkUMsS HoOaBIJISeT COTPYIOHMKA B IIJIATEXHYO
BEIOMOCTL* /

payrollAdd ()
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//Kon Ijs yCTAHOBKM 3aplljlaThl COTPyIOHMKA, eTro
//npeMmnii ¥ npouer mHOopMaluMuM B CHUCTEME pacueTa
//3apaboTHOM I[JIaTH
return O;

}

/*Tlarag GYHKUMS BHBOOMT IIOJIHYID KOHTAKTHYID MHOOPMALIMIO
Ha BKpaH*/

printContact ()
{
//Kom mia rneyaTy KOHTAaKTHOM MHbOoOpMaluuM

return; //BozsBpar B buildContact (), a He B main/()

}Q NMPUMEYAHUE

MocmoTpuTe Ha GyHKUMN Urpbl «[lokep ¢ 06MeHOM» 13 nNpunoxeHns b.
Kog 91O nporpamMmmsbl 3aHUMAET NNLLb HECKOJIbKO CTPaHuL, HO coaep-
XUT CPasy HECKONbKO PYyHKUMA. [TpocMOoTpuUTE KOA NPOrpaMmmsbl U Norbl-
TalTeCcb HANTN XOTS Obl OAHY OYHKLNIO, BbI3bIBAIOLLYIO APYIYI0 PYHKLMIO,
pacnosnoXeHHyto rae-nmbo eLle B Koae NporpaMmmbl.

Bes anexTpoHHas MpOMBIIIIIEHHOCTh HAy4YUJIach Koe-4yeMy y MUpa Ipo-
rpammupoBatust. CerogHst GOJBIIMHCTBO SJIEKTPOHHBIX YCTPOUCTB, TAKUX
KaK TeJEBU30PbI, KOMITBIOTEPHI U TesiehOHBI, Coiep:KaT HECKOJIBKO T1JIAT, KO-
TOpPbIe MOTYT OBITh 3aMeHEHbI, 0OHOBJIEHBI U/ yaleHbl BOBCe Oe3 3aTpari-
BaHUS OCTAJIbHOI CHCTEMbL. AHAJIOTHYHBIM 0OPa30M BbI CMOKETE U3MEHHTh
W HEKOTOPble KOMIIOHEHTHI Ballleli ITPOTPAMMBbI: €CJIM BBI ITHIIETE XOPOIIO
CTPYKTYPHUPOBAHHBIE TTPOTPAMMBI, UCIIOJB3Ys (DYHKIIMHU, BBl CMOKETE M3-
MEHSITh TOTBKO Te (DYHKIIUM, KOTOPBIE HY:KAAIOTCSI B PeMaKTUPOBAHUU, HO
MIPU HTOM He 3aTPAaruBaTh HE CBSI3AHHBIN C JAHHBIMU (DYHKITMSIMU IIPOTPAMM-
HBII KOJIL.

JlokanbHaq wnn rno6anbHaqa?

JLi1st pabOTHI YEPHOBUKY TIPOTPAMMBI, TPUBEIEHHOMY B IIPE/IBIAYIIEM Pa3-
nesie, Tpebyercst 4yTh OoJibiite Koga. [Ipex/e yeM Bbl HAyIUTECH H00ABIISTH
KOJI, BAM CTOUT OoJiee TOAPOOHO B3TJISTHYTH Ha OOBSBJIEHNE TIEPEMEHHBIX.
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B sasbike C Bce miepeMeHHbIe MOTYT ObITh JUOO JOKALbHbIMU, THOO 2106415+
notmu. Bee 1iepeMeHHble, KOTOPbIe Bbl BCTPeYasn 0 HACTOSIIIErO0 MOMEHTa,
ObLIN JIOKaJbHBIMU. B GOJIBIIMHCTBE CITydaeB JIOKaJIbHas epeMeHHast 6e3-
omnacHee I7100aIbHOI, TaK KaK JIOKaJbHasl [epeMeHHast IPeI0CTaBJIsIeT 10-
CTYII K cebe 110 MIPUHITUITY «TOJIBKO TeM, KTO 3HaeT». VIHBIMU CJIOBaMMU, €CJIN
byHKIMKU TpedyeTcs nepeMeHHast, To 1aHHast (PYHKIMs MOKET TOJTYYHUTh J10-
CTYII K JIOKAJIbHBIM M€PEMEHHBIM APYroil GyHKIMK OGJarogaps MeXaHU3My
nepegayy epeMeHHbIX, OIMMCAHHOMY B CJIEAYIOIIEH TIaBe.

Ecsim Bam He Hy)KHO, 9T00BI O/1Ha (QYHKIUS MOTydasa JOCTYI K Tiepe-
MEHHBIM JIpyToil (DYHKIIMU, OHA €r0 U He TOJIyduT. B To ke Bpems mobast
(bYHKIUS MOKET CUNTBIBATD, U3MEHSTh 1 OOHYJISTh 3HAYEHUS IJI00ATbHBIX
[ePEMEHHBIX, TI0ITOMY TJT00ATbHbIE TlePEMEHHbIE CIUTAIOTCST MeHee Ge301ac-
HBIMU.

CJIG[[yIOH_[I/Ie IIpaBUJia OITMCHIBAIOT PA3JINYNA MEXK/1Y JIOKAJIbHBIMU U I'JI0-
GasIbHBIMU IIEPEMEHHDBIM U

» TlepemeHHast cunuTaeTCst 2100a1bHOU TOJIBKO €CJIU 3Ta MepeMeHHast 00b-
saByigercd (HanpuMep, int 1i; ) mepex uMeHeM (ByHKITUN.

o TlepeMeHHast CYMTAETCS JOKALLHOLU TOJBKO €CJIN BBI OIPEIEIsIETE €€ M0~
cjie OTKpbIBaolieil (pUrypHoil cKOOKHW. Y HEKOTOPBIX BbIpasKeHMii, Ha-
npumep, while, Takke ecTb (UTYPHBIE CKOOKH, ¥ BbI MOKETE OOBSIBUTH
JIOKQJIbHbIE TIEPEMEHHBIE BHYTPH 9TUX CKOOOK.

p COBET

Kop, 3akfo4eHHbIn Mexay OTKpbIBAloLLEN N 3aKpbiBaOLLEN DUNYPHLIMU
ckobkamu, Ha3biBaeTCs 6/10KOM.

[TpyHMMas BO BHUMaHUeE BBIIIEIIPUBEIEHHbBIE TPABUIIA, IOJKHO Ka3aTh-
Cs1 OUEBH/IHBIM, UTO B CJI/LYIOIIell mporpamMMe repeMentibie 11 1 12 sBistiorest
JIOKANBHBIMH, 2 g1 1 g2 — rI06aTbHBIMU:

// Tporpamma-npuMep N1 n3 myaser 30
// PyxoBomcTBa mo C Ijis HOBMUKOB, 3-e& M3IaHMUe
// ®ann Chapter30exl.c

/* DTa nporpaMma SBJSeTCS NPOCTOM IOEMOHCTpaLuen
PasInMuMy Mexny IJIOOAJIbHEMY ¥ JIOKAJIbHEMY IIepEeMEeHHEMM .

*/
#include <stdio.h>
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int gl = 10;
main ()
{
float 11;
11 = 9.0;

printf ("%d %.2f\n", gl, 11); // BmBOOZUT 1-D

// TnoBanbHYn ¥ JIOKAJbHYID [IepPEeMEeHHYIO

prAgain(); // BHBBBaeT HEPBYD bYyHKLMO
return 0;

}

float g2 = 19.0;

prAgain ()

{
int 12 = 5;

// HeBO3MOXHO pacrnedvaraTb ll- 2TO JioKajibHAS

nepeMeHHas G-Uuy main
printf("%d %.2f $d\n", 12, g2, gl);

return;

p COBET

Bo3MOXHO, Bbl ele He pas3obpanncb B NpeaHasHayeHun BblpaXkeHus
return 0;,aB3TOM NpMMepe BbipaxeHue return ynotpebnsietTcs camo
no cebe B KOHLe Tena GyHKuMN prAgain (). B cnenylowmx OByx rnaBax

Bbl HAaETe AeTaNibHOE OMnCcaHue BblipaxeHnus return

HepeMeHHaﬂ g2 ABJIAETCA I‘JIO6aJIbHOfI, TaK KaKk oHa OObABJICHA rnepen

dyaKIMEl prAgain ().

JlokabHble TIepeMeHHbIE MOTYT MCIIOJb30BAThCI MOIbKO BHYTPU TOTO
6JI0Ka Ko/la, B KOTOPOM OHM ObLIM 00bsiBIEHBI. VIMEHHO T09TOMY Iepe-
MeHHas 11 He MOKeT ObITh HU M3MeHEeHa, HU paciiedatana (hyHKIMeR
prAgain (), mepeMeHHad 11 SABISETCS JOKATBHON IepeMeHHOW (hyHKITNN
main (). ITo aHamornu, nepeMeHHyto 12 HeJIb3s1 MCIOAB30BaTh B (DYHKIMN
main (), Tak KaK JaHHYIO TEPEMEHHYIO MOKET «BU/IETH> TOJIBKO (DYHKIUA
prAgain (). Ilepemennas gl BumHA IO BCell MporpaMMe, a iepeMeHHas g2

BHUJIHA TOJIBKO KOJLY, CJIEYIONIEMY nOCe €€ OObSIBIIEHUST
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p COBET

Mob6anbHble NepeMeHHble BUAHbI N0 BCEMY NpOrpaMMHOMY Koay, Che-
nywoulemy rocsie nx obbasneHus. He obbasnsainte rnobanbHble nepe-
MEHHbIe B cepeauHe nporpammsbl (kak aTo ObI1I0 caenaHo B npealle-
CTBYIOLLEM MpUMEPE), Tak Kak OObSABIEHNE TakMx NEepeMeHHbIX MOXET
OblTb LOBOJIBHO C/IOXHO OTbICKATb NPV OTNAaAKe NporpamMmbl. OrpaHnyb-
Te NCMN0JIb30BaHME MobanbHbIX MEPEMEHHbIX NI BOBCE OTKAXUTECH OT
HuX. Ecnn xe Bbl ncnonb3yete rnobasnbHble NepeMeHHbIe, 0ObABAANTE
nx Bce nepepn dyHKumer main(), roe BaMm nx 6yaeT o4eHb JIEFKO HaTU
(HanpumMep, B cUTyaumsax, Korga Bam HY>XHO M3MEHUTb UX N YTOUYHUTb
TN OAHHBIX).

B panee mnpuBeeHHOM uYepHOBHKE IPOrpaMMbl €CTh OjiHa ITIpobJemMa:
€CJIM BbI UCIIOJIb3YETE TOJbKO JIOKAJIbHbIE TePEMEHHbIE (2 BbI JOJIKHBI CTa-
paThCsl TIOCTYIATh UMEHHO TaK), TO MAEHTU(MUKAIMOHHBINT HOMED, CO3/IaH-
HBII B QYHKIMU assignID (), He MOKeT ObITh UCIIOJIb30BaH B (DYHKIUAX
buildContact () maddPayroll (). OcraBaiiTech ¢ HAMU — U B CJIEIYIO-
IIell IJ1aBe MbI TOKayKeM BaM pellleHIe 9TOi MpobIeMBbl.

// BHUMAHMUWE

Ecnu npu koMnunaummn npeabioywiei nporpamMmel Bel NOy4nTeE nNpeay-
npexzaeHne o Bbi3oBe yHKLMK 6e3 NpoToTMNa, HE OOpaLLanTe Ha HEro
BHMMaHme: rmaea 32 OTBETUT HA BCE BalLM BOMNPOCHI.

AGCONIOTHbLIA MUHUMYM

[Lesbro 1aHHOI r1aBbl GBLIO OOYYUTH BAC GJOYHOMY MOJAXO/Y K HallKca-
Huio mporpaMM Ha si3bike C. /IJTuHHBIE TPOrpaMMbl MOTYT CTaTh TPOMO3JI-
KUMU, ecjii He pa3dMBaTh UX HA HECKOJBKO OTAeJNbHBIX (yHKImi. OxHa-
eIMHCTBEHHAS JTMHHAS (DYHKIUS main () moAoOHA TOJICTOI KHUTE Ge3
paszgeneHus Ha riaBbl. PaszOeiiTe cBOU JJIMHHBIE IPOIPAMMbI Ha HECKOJIBKO
OTHETbHBIX (QYHKIMI Tak, 4TOObI Kaskaast (GYHKIIUSA BBITOIHIIA CBOIO KOH-
KPETHYIO 3a/1a4y.

[Ipu pazbueHny TPOrpaMMbl Ha OT/IE/IbHbIE (DYHKITUH BbI TOJIKHbI 331y -
MBIBaThCsI HAJl TeM, KaKMM 0OPa3oM IMepeMeHHbIe UCIOJMb3YIOTCS 110 BCEMY
porpaMMHOMY Kozy. JIoKaibHbIe TepeMeHHbIe OOBSIBIAIOTCS BHYTPH (DYHK-
I[UH ¥ MOTYT OBITH UCTIOJB30BAHBI TOJBKO BHYTPH 3T0H (hyHKIMU. [IpoTrBo-
MOJIOKHOCTBIO JIOKAJTbHOI MTePeMEHHOI SIBJISIETCST TIepeMeHHast riodaibHasi,
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3HAYEHUE KOTOPOW MOKET OBITh MCIOJB30BAHO BCeMU (DYHKIUSIMU T10CTIE
00BSABJIEHNST ATOH MTepeMeHHON. MHOTHe He 000PSIIOT UCTI0JIH30BAHIE TJI0-
GaTbHBIX MepeMeHHbIX. JIoKaibHble TiepeMeHHble Ge30mnacHee r00aIbHbIX,
TaK KakK Bbl MOKETE OTPAHUYUTH KOJUYECTBO (DYHKIIMI, MOTYIITHX HOJTYYUTh
JIOCTYTI K TAKUM TTePeMEHHBIM. B ciie/rytorieil riaBe Bbl y3HaeTe, KaKUM 00-
pa3oM (HYHKIIMU MOTYT COBMECTHO MCIIOJIb30BaTh JOKAJIbHBIE IEPEMEHHbIE.
Jlasiee ipuBeIEHBI OCHOBHbIEC KOHIIETII[UH ATOM TJIABBbI.

OO6bsiBIIstiiTE JIOKATbHBIE TIEPEMEHHBIE TTOCJIe OTKPBIBAIOTIEH (GUTYPHOIT
ckoOku 6y1oka koxa. OObsBIsliTEe TII00AIBHBIE TEPEMEHHBIE TIepel Ha-
gasioM TeJa GyHKITUN.

JlokambHBIE TrepeMeHHbIe 6esonacHee I‘JIO6a]IbeIX, IIO9TOMY CTapaﬁTer
KaK MOJKHO Yalll€ UCII0JIb30BAaTb UMEHHO JIOKAJIbHbIE IIEpEMEHHDbIC.

JLuist yIipoIieH s TIO//IEPsKKY U YCKOPEHHst pa3paboTK pa3buBaiite cBOn
MIPOTPaAMMBbI HA HECKOJIBKO OTIEIbHBIX (DYHKITII.

He o0bsiBiisiiiTe T106aIbHbIE TEPEMEHHBIE TTOCEPEANHE TIPOTPAMMBI, TAK
KaK Takue IepeMeHHbIe 0UYeHb CI0KHO OTBICKATh BIIOCIIECTBHM.

He naunnaiite HamucaHue MPOrpaMMBbl ¢ TII00AIBHBIX TTepeMeHHBIX. 110
Mepe pocTa Ballleil TporpaMMbl BbI MOJKETE CTOJKHYTHCSI ¢ HEOOXOANMO-
CTbIO 100aBUTH II0GAIBHYIO TIepeMenHyto — aobasbre. (B ciepyiomeii
rjaBe Mbl GoJsiee TIOAPOGHO OOCYANM MCIOJIb30BaHUE JIOKAIbHBIX TIepe-
MEHHBIX BMECTO IJI06AJIbHbIX.)



MMaesa 31

NMEPEAAYA NEPEMEHHDbIX
B PYHKLUU

B aroii rnaBe
e Ilepenavya apryMeHTOB B (DYHKITUTO

e Pasmuuune MEKXRNY nepez[aqel‘?l 110 3HAYEHUIO 1 Hepeuaqef/’l 110 aapecy

[Tpenpimymas riaBa ocTaBU/ia OTKPBITBIMI HECKOJBKO BOTIPOCOB. Ecim
UCIIOJIb30BaHKE MHOKECTBA (DYHKIIMI — 3TO XOPOIMIO (2 3TO XOPOIIIO), U JIO-
KaJIbHBIE TIePEMEHHBIE — 3TO TOXKE XOPOIIO (M 3TO XOPOIIIO ), 3HAYWT, T0JKEH
OBITH KaKOH-TO C1TOCOO COBMECTHOTO MCITOJIb30BAHSI JIOKATBHBIX MTEPEMEH-
HBIX HECKOJIBKUMK (DYHKITUSIMU [IPU BOSHUKHOBEHHH TaKOI HEOOXOIUMOCTH
(1 Takoii crmocob ecTh).

Bam He Hy:kHO, 4TOOBI 6ce (DYHKIIMU MMEJH JOCTYI KO 8CeM TepeMeH-
HBIM, TaK KakK He BceM (hyHKITUAM HY;KeH JOCTYT KO BceM epeMeHHbIM. Ecn
HEO6X0IMMO, 4TOOBI BCe (DYHKITUU MMEJTH TTOJHBIN JOCTYIT KO BCEM TIepeMeH-
HBIM, TO BBl TAK/K€ MOJKETE BOCIIOJIb30BATHCSI TII00QIBHBIMU TIEPEMEHHBIMU.

Jl7151 COBMECTHOTO MCIIOTb30BAaHUS JAAHHBIX PA3HBIMU (DYHKITUSMHU, BB
TIOJKHBI nepedasamy 1iepeMentibie ot hyukimu K hynkinun. Koraa oxna me-
peMeHHas mepefiaeT IIepeMEeHHYI0 IPYToH (PyHKINH, TOJIbKO 9TH ABe (PyHK-
U UMEIOT JIOCTYI K 9TON MepeMeHHOi (B TOM ciiydae ecjiy TepeMeHHast
JoKasbHast). B aToli riiaBe 00bsICHsIETCs, KaK OCYIIECTBIISATH TIEpeiauy mepe-
MEHHBIX MEXKIY (PyHKITUSIMU.

Nepepaya aprymeHTOB

IIpu mepenaye mepemMeHHON W3 OAHON (YHKIWHU B JAPYTYIO BBl OCY-
IECTBJISIETE nepedavy apeymenma u3 1epBoil (YHKIUH B CJIEAYIONLYIO.
OnHOBpPEMEHHO MOKHO Iepe/laBaTh cpa3y HECKOJIbKO TepeMeHHbIX. [Ipu-
HUMamoIas GYHKINS npunumaem napamempol oT PyHKIINN, Tepenatorniei
TiepeMeHHbIE.
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// BHUMAHME

Mpu nepenaye 1 Noy4YeHUM 3HAYEHUIA CIIOBA NepeMeHHasi, aprymeHT
W napamMeTp MOTyT UCMOJIb30BaTbCs KakK PaBHO3HAYHbIE CUHOHUMBI.
Nms ropa3po MeHee BaXHO NMOHUMaHWS TOro, 4TO NPOUCXoamT. Pucy-
HOk 31.1 nomoraet OOBbACHWUTbL 3HAYEHWE BbILLENPUBEAEHHbLIX TEpP-
MWHOB.

7 Ogaﬁb“b‘e HepeMeHHbIe

BrisbiBatomas yHkims IIpunumaionias pyHKIus npu-
MOCBIJIAET OJTHY UJIU HUMaeT repeMeHHble (B 9TOM
HECKOJIBKO TTePEMEHHBIX (ynkIIMN nmenyemble mapa-
(HA3bIBAEMBIX APTYMEH- METPaMU) OT BbI3bIBAIOTIEI
TaM¥ ) IPUHUMAIOIIEeH dbynkIIII
dyuxun

...crofia
Orcioza...

Puc. 31.1. NpaBunbHOE NOHMMaHNE TEPMUHOB

MeToabl Nnepenayv apryMmeHToB

Bbr MoxeTe ocyliecTBUTH Tiepeiaqy apryMeHTOB OT OAHON (OYHKITMU
JPYTOU IBYMsI CIIOCOOAMIL: 110 3HAYEHUIO T O A0pPecy.

O6a MeToz1a TIepealoT APTYMEHTHI 8 TIPUHUMAIOIILYIO (DYHKITHIO OT BBI-
sbiBatoneil pynknuu. Kpome toro, cyiiecTByer crnocob eepuyms 3Hade-
Hie 13 (QYHKIMK 0OPaTHO B BBI3BIBAIOILYIO (GYHKIUIO (CM. CJIEAYIONIYIO
TJIaBy).

Becp aToT pasroBop o mepemade 3HaYCHUI COCPELOTOUYECH HA COLECPKU-
MOM CKOOOK, CJTe/IYIONTHX TT0cse uMern hyHkimu. Bee BepHo, y 9THX Ty CTHIX
CKOOOK, B KOHIIE KOHIIOB, TOXKE €CTh CBOE TIPeiHa3HaYeHe!

[TepeMeHHbBIE, KOTOPbIE BBl XOTEIN Obl TI€PeaTh, TIOMEIAIOTCS BHY TP
CKOOOK oTlepaliii Bbi3oBa (DYHKIMK, a TakKe B CKOOKM MPUHUMAIOIIEN
(yHKIINHN, KaK BBl YBUANTE B CIAEAYIONIEM pasjieJie.

% NMPUMEYAHUE

[a, nepenaya 3Ha4eHuin o4eHb BaxkHa! OHaKo 3TO BCE OYEHb JIErKO, Kak
Bbl BCKOpE camMu cMoxeTe yoeamTbes.
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Mepepaya no 3Ha4YeHUIO

M Horma omepanmio nepedaud no sHaueHuio TakKe Ha3bIBaIoT nepedaud no
xonuu. YacTo BbI Oyzere cIbIIaTh yoTpebaeHre 060X TePMUHOB B OMHA-
KOBONIKOHTGKCTG,TaK]GH(O6aTephﬂHHaO603HaHaRYFOHHOIITOMﬂiIIepeﬂaqa
110 3HAUEHMIO O3HAYAET, YTO 3HAYeHUe TIEPEMEHHON TIepefaeTcs TPUHUMAT0-
et GyHKIINY, HO He caMa ItepeMeHHas. /layiee mpuBemeHa nporpamMma, mepe-
aamuwﬂ3waHMeM3qWHKuHHmain() B@yHmnnohalf(r

// Tporpammvma-npuMep N1 n3 ryaser 31
// PyxoBomcTBa mo C Ijis HOBMUKOB, 3-e& M3IaHMUE
// ®ann Chapter3lexl.c

/* DTa nporpaMMa IEeMOHCTPMPYET [epelauy [IepeMeHHOU
B OYHKLMIO IO 3HAUEHU */

#include <stdio.h>

main ()

{
int i;
printf ("lloxanyMcTa BBeOUTe LeJioe YMCJIOo... ");
scanf (" %d", &i);

// BrzoB byHkumy half c nepenmauell 3HAUEHUS [IEPEMEHHON 1

half (i) ;
// TokaxeM, uUuToO G-LMa HEe M3MEeHWJla 3HadeHue 1
printf ("B main(), 1 Bce eme paBHO %d.\n", 1);
return(0); // KoHeL NpOoTpaMMel

}

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

/* VHOTHa pasneynresiv, Kak TOT, UTO BBIIE, — 3TO
Xopoummi Crnoco® YeTKO BU3yaJIbHO pasbuTb KO Ha
HECKOJIbKO ObyHKUMI. */

half (int 1) // lipuHuMaeT 3HaUeHUe 1
{
i=17/2;
printf ("3HaueHre, nomesieHHOe momnoJjiam: %d.\n", 1i);

return; // BoseparT B main
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[IpuBemem pe3yJsibTaT TECTOBOTO 3aITyCKa IIPOTPAMMBI:

[loxaslyCcTa BBeIOMTE leJjioe UUCIIO.. 28
BHaueHMe, [OIeJIeHHOe ronoJjam: 14.

B main(), 1 Bce eme paBHO 28.
Paccmotpum miepByto cTpoky dyHKImT half ():
half (int i) // IpuHuUMaeT 3HaAUeHME 1

O6paruTe BHUMaHWE, YTO BbI OJIKHBI BKJIIOYATDH TUIT JAaHHBIX (1int) mpu
yKa3aHWU CIICKa MapaMeTpoB mpuHuMaioiiie Gyakmun. Ha puc. 31.2 moka-
3aHO, YTO COZIEP;KUMOe TlepeMeHHOH 1 mepenaetcs dyHKIuu half (). 3Ha-
YeHue mepeMeHHol 1 B GYHKIIMY main () ocTaeTcs HEM3MEHHBIM, Max Kax
Opyeoi pyHKuuu nepedaemcs MoavKo Konust 3HAUeHus..

main (
{
int i;

/* Kom =3ampoca M BBOIA& IaHHHIX */

half(i); 3HaveHue i
return 0;
}
half(int i)
{
i=17/2
printf(/* OcranbHO} kxom printf () */
return;

}

Puc. 31.2. NepenaeTcs 3Ha4yeHue i, HO He caMa nepemMeHHas i

// BHUMAHMUE

Mepepada No 3Ha4YeHMIO 3aLLMLLAET nepemMeHHyo. Ecnn npnHumaiowas
GYHKUMSA UBMEHSET NEPEMEHHYIO, NepeaaBaeMyio No 3HAYEHMIO, 3HaYe-
HME NMEPEMEHHON B BbI3bIBaOLLEN DYHKUMM OCTaeTcst 63 U3MEHEHWIA.
Taknum 06pa3om, NnepefaBaemMoe 3Ha4eHne Bcerga B 6€30MacHoOCTU, Tak
KaK npuHUMarowas GyHKUMS HE MOXET U3MEHSTb 3HAYEHUST NEPEMEH-
HbIX Bbl3biBaOWeEN OYHKUMN. MpuHMMalowas GYHKUUS MOXET TOSbKO
MCMOMIb30BaTb 3TN 3HAYEHUS.

Ecuiu 6b1 B IpeibIyIIei iporpaMMe mapaMeTp IpUHUMAIoeld Oy HKIHI
uMes UM 12, mporpamma paborasia Obl TOYHO TaKkKe, Kak paboTraeT ceifuac.
[Tepemennast 12 Gbiia ObI JOKaAbHOI st hyHKIMKM half (), TOra Kak e-
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peMeHHast i 13 GYHKIMU main () Gblaa Obl JIOKAJbHON nepeMeHHON hyHK-
muu main (). Ilepementas i2 Oblaa Gbl JTOKAIbHON A1t GyHKIMU half (),
OTJIMYHON OT QYHKIIUYU main ().

B aspike C Bce mepeMeHHBIe — HE MACCUBBI TIEPEIAIOTCS TT0 3HAUEHUIO.
Takum 00pas3oM, Bbl TiepeaeTe (hyHKIMU TIEPEMEHHYIO, He SIBJSIONLYIOCS
MacCUBOM, TO GYHKIINH TIePeaioTCA TOJIBKO KON 3TOH ITepeMeHHOH. B BbI-
3BIBAIONIEl (PYHKITNN 3HAUEHNE TIePEMEHHOU He U3MEHSIETCs, BHE 3aBUCTMO-
CTH OT TOTO, UTO JIEJIAET C TIOJIyYeHHBIM 3HAYEHUEM BbI3BaHHAST (DYHKITHS.

Mepepayva no agpecy

Korna BbI nepesaere MaccuB B APyryi0 (DYHKIIMIO, 3TOT MAacCUB Iiepe-
naercst 1o ajipecy. Bmecto KonupoBanusi U repeaun KoUMW MacCuBa mpu-
HUMAIONIeH (DYHKIMYM TepesaeTcss TOJAbKO ajapec MaccuBa. [locie sToro
NpUHUMAIOIIast (QYHKIUS 3allUChIBAET aJ[Pec MePeJaHHOT0 MAaCCUBa 8 COOM-
gemcmeyowull napamemp, TakuM 00pa3oM, U TIPUHUMAIOIIAst U BbI3bIBAIO-
mast pyHKIMKU paboTaioT ¢ OAHUM U TEM Ke aJpecoM maccuBa. Eciu mpu-
HUMaoIas GyHKIINUS U3MEHSIET OJ[HY U3 TIePEMEHHBIX B CITUCKE ITapaMeTPOB,
apeymenmol 8vL3bl8a0uel PYHKYUL MaKdice USMEHSIIOMCSL.

Cremyiomas mporpaMMa epeiaeT MaccuB B ¢pyHKIMO. [Ipuanmaiomas
(byHKIMSA 3amuChIBaeT CUMBOJ X BO BCE 3JEMEHTHI MOJTYYEHHOTO MACCUBa,
a (yHKIM main () BBIBOAUT MaccuB Ha redath. O6paTtnuTe BHUMAHUE, YTO
(byHKIMA main () BRIBEAET HA KPAH CTPOKY M3 CUMBOJIOB X, TaK KaK MPHU-
HUMaoMmas GYHKINUI U3MEHIIA 3HaYeHNe apTyMeHTa:

// Tporpamma-npmMep N2 m3 rjassl 31
// PykoBozmcTea no C Ojd HOBMUKOB, 3—-€ M3IaHue

// ®amn Chapter3lex2.c

/* DTa nporpaMmMa OEMOHCTPUPYET Mepelauy IepeMeHHON
B OYHKLUMIO 1O 3HAUEHU */

#include <stdio.h>

main ()

{
char name[15] = "Michael Hatton";
change (name) ;

printf ("Illo BO3BpameHmMM B main(), MMS MBMEHUJIOCH
Ha: %s.\n", name);

return(0); // KoHel MNpoOTpaMMEI
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}

/****************************************************/
/* ViHOTHa pasjesuTesy, KakK TOT, UTO BHIIE — 3TO XOPOWMMK
CIIOCO0 YEeTKO BU3YaJIbHO pas30UTh KO HA HECKOJIBKO QYHKLMI. */
change (char name[15]) // lpuHuMaeT 3HaueHMe 1
{
// VIBMEHUTHL CTPOKY I[IO ampecy, yKaz3aHHOMYy name
strcpy (name, "XXXXXXXXXXXXXX") ;

return; // BosBpaT B main

Ha skpate pe3ynsraT paboThl IIPOrpaMMBbl GYIET BBITJISAETH CJIELYIOIIM
obpaszom:

[Io Bo3BpameHun B main(), uMsA M3MEHMJIOChH Ha:
XXX XXX XXX XKXXXX

Ecaun BBI XO0THUTE ITepeolpe/le/IuTh Iepejady IepeMeHHbIX — He MacCH-
BOB 110 3HAYEHUIO, BbI MOKETE 3aCTaBUTH KOMIIBIOTED IepeaaTh 00BIYHYIO
nepeMeHHYyI0-He MacCuB 110 ajpecy. BripoueM, Takasg omnepamust BBITJISIIUT
BecbMa U BecbMa cTpanno! /lasee mpuBeseHa mporpamMma, moxoskas Ha Ty,
YTO BbI BU/IEJIU B HAayaJe TJIaBbl, OTHAKO SKPAHHBIM BBIBOJI, TPOU3BOIUMBII
3TOU MPOTPaMMOI, OTIMYAETCS OT BBIBO/IA TIPE/IIIIECTBEHHUIIBL:

// TporpamMa-npumep W3 n3 TuiaBer 31
// PykoBomcTBa mno C OJjg HOBMUKOB, 3-€ M3IaHMue
// ®amn Chapter3lex3.c

/* 32Ta nporpaMMa IEeMOHCTPUMPYET lepenady IepeMeHHOU
B QYHKUMIO IO ajpecy */

#include <stdio.h>

main ()

{
int 1i;
printf ("lloxanyyucTa BBeOMTE LeJIO€ YMCJO... ");
scanf (" %d", &i);

// BerzoB dyHrumm half c nepemauer ampeca HepPeMeHHOM 1
half (&1);

// Tlokaxem, UuTO Q-UMI M3MEeHWJIAa SHAUEeHMEe 1
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printf ("B main(), 1 Bce eme paBHOo %d.\n", 1i);
return(0); // KoHelL NpOTpaMMebl

}
/****************************************************/
/* VHOTHma pasmesiMTesiM, KakK TOT, UTO BHIIE — 3TO XOPOWNNA
CIIoCco0 YeTKO BU3YyaJIbHO pa30MTh KO Ha HECKOJIBKO GyHKLUMA. */
half (int *i) // lpuummaeT azmpec i
{

*1 = *1 / 2;

printf ("3Hauenue, nomejieHHoe mnomojsiam: $d.\n", *i);

return; // BosBpar B main

[TpuBeseM TEKCT, BBIBOAMMBII TTPOTPAMMOIT Ha AKPaH:

[loxaJiyicTa BBeOMTE LeJioe YUMCJIO.. 28
3HauveHue, IIoJdeJIeHHOe ImornoJjam: 14.

B main(), 1 Bce eme paBHO 14.

Boirisiaut BecbMa HeOOBIYHO, HO €CJIM BBl XOTHUTE MepeaTh He MaCCHB
110 aJIpecy, COMPOBOINTE €TO MPUCTABKOW-0IIEPATOPOM & (B3SITHE TI0 aJIPeCy)
B Tiepeiaionieil byHKINY, a TaKyKe BCTABJISNTE CUMBOJ * (OTepalus pas3bl-
MEHOBaHUsI) Tepe/l UMEeHeM TTePeMEeHHON MIPH Kaxic0om ynompeoienuu Toi
repeMeHHO B Tesie IpuHUMaolell GyHkiun. Ecau BbI 1ymaeTte, 4TO TaKUM
06pa3oM BbI Hiepeziaete B QYHKIMIO yKa3aTesib, TO Bbl aOCOJIIOTHO TIPABHI.

JQ NMPUMEYAHMUE

Tenepb GYHKUMA scanf () yXKe HE MOKaXETCHA CTOJIb HEMNOHATHOW. [Tom-
HUTE, 4YTO MNpPW Nepefavye NepemMeHHbIX — HE MacCUBOB B (YHKLMIO
scanf () Bbl OO/MKHbI UICNONbL30BaTb ONEPATOP & Nepen MMEHEM nepe-
MEHHOW, 0AHAKO Npu Nepegavye Maccuea 310 AenaTb He HYXHO. [1pu Bbl-
30Be PyHKUMM scanf () Bbl AOJDKHbI NepeaaTh e agpeca NepeMeHHbIX
C TeM, 4TOObI PYHKUMA CMOMa NX N3MEHUTb. Tak Kak CTPOKM ABMSIIOTCA
mMaccuBamMu, Npu Habope CTPOKK C KnaBnaTypbl Nepen MMeEHeEM MaccmBa
ynoTpebnaTb onepaTop B3ATUS N0 aAPECY HE HYXHO.

Cremytorast mporpaMma IepesiaeT IeJIOYNCAEHHYIO TIePeEMEHHYI0 1 110
3HAYEHUIO, TIePeMEHHYI0 x THNa float 1O 3HAYEHWIO U I1[EJTOYUCICHHBIH
MaCCHB TaKKe TI0 3HaUeHUT0 (KaK M JJOJKHBI TIEPelaBaThCsl MACCUBHI ):

335



asa 31

// TporpammMa-npuMmep W4 n3 ryaser 31
// PykoBomcrTBa o C IOJd HOBUYUKOB, 33— M3IaHue
// ®amn Chapter3lexd.c

/* DTa nporpaMMa IEMOHCTPUPYET Hepenady B OYHKLNMO
HECKOJIbKMX [I€PEeMEeHHEIX */

#include <stdio.h>

// OOBscHeHMEe CcJenyolero BHpaxXeHMs CM. B IJjabBe 32

changeSome (int i, float *newX, int iAry[5]);

main ()
{
int 1 = 10;
int ctr;
float x = 20.5;
int iAry[] = {10, 20, 30, 40, 50};
puts ("llepeMeHHEIEe Main () mnepen BHBOBOM GyHKLMM:") ;

printf ("i pasHa %d\n", 1i);
printf ("x paBHa %$.1f\n", x);
for (ctr = 0; ctr < 5; ctr++)
{
printf ("iAry[%d] paBen %d\n", ctr, iArylctr]);
}

// BrisoBeM dyHkuMio changeSome, nepenaB el 3HAUEHUE

// m ampec x (ynoTrpebue &)

changeSome (i, &x, i1Ary);
puts ("\n\nllepemenHue main () nmocsie BeI3OBa byHKUMM: ") ;
printf ("i pasua%d\n", 1i);

printf ("x paBHa %.1f\n", x);

for (ctr = 0; ctr < 5; ctr++)

{

printf ("iAry[%d] paBen %d\n", ctr, iArylctr]);

}

return(0); // KoHeL NpOTpPaMMbL

336



MNepepava nepeMeHHbIX B GyHKLUN

/~k*k****k**************************‘k***‘k*********‘k***‘k*/

changeSome (int i, float *newX, int iAry[5])

{

// Bce nepeMeHHHE U3MEHAKTCH, HO ToJbko float

// ¥ MAaCCHUB COXPaHSKnT M3MEeHEeHMs, KOoTIa IporpaMMa
// Bo3Bpamaerca B main ()

int j;

i=47;
*newX = 97.6; // Ta xe guerka NamMaTH, UTO M y X B main
for (3 = 0; J < 5; j++)

{

iAry[3j] = 100 + 100%*73;
}

return; // Bosepar B main

[lasiee mipuBe/ieH TEKCT, BBIBOJMMbBIN TIPOTPAMMOU Ha 9KPaH KOMIIbIO-

Tepa:

[lepeMeHHBEEe main () nepen BEBOBOM OQYyHKIIMN:

i paBrHa 10

x paBHa 20.5

iAry[0] pamen 10

iAry[1l] paen 20

iAry[2] paBen 30

iAry[3] paen 40

iAry[4] paBeH 50

[lepemMeHHBEe main () [ocje BBBOBa QYyHKIMM:

i paBHa 10

x paeHa 97.6

iAry[0] paBen 100

iAry[1l] pasen 200

iAry[2] paen 300

iAry[3] paen 400

iAry[4] paen 500
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Crenmyromasi T/1aBa 3aBepHIMT paccka3 O Iepejadye 3HAYEHWH MKy
(byHKIMSIME, TTOKa3aB BaM CITOCOOLI BO3BpaTa 3HAYEHUH M3 OMHON QYHKITHI
B Ipyryio. Kpome Toro, Bbl HakoHell TTOMIMeTe NCTUHHOE TpeiHa3HaYeHne
dafina stdio. h.

AOGCONIOTHbLIA MUHNUMYM

[Tesibio 9TO# ry1aBbl OBLIO TIOKA3aTh BaM, KaKUM 00pa3oM (DYHKIIUU MO-
I'YT COBMECTHO MCITOJTh30BaTh JIOKAJIbHBIE TIepeMeHHble. Korna oxHoit pyHK-
UK TpedyeTcs AOCTYII K JIOKAJIbHOI MepeMeHHOM, OIpeeIeHHOI B IPyToil
(YHKIMH, BBl IOJUKHBI TIEpeIaTh eil 3Ty mepeMeHHyo. B ckoOkax, ciemayio-
ITUX cpa3y 3a UMeHeM (DYHKIINH, TPUBOUTCS ITepevyeHb TepeMeHHbIX, KOTO-
phbie Bama (GYHKINA TepefaeT Uik MPUHUMAET.

Kax mpaBuiio, mepemMenHble — He MACCHUBBI TIEPEIAIOTCS 1O 3HAUEHUTO,
a 3TO 3HAUUT, UTO IpUHUMAaNasd (GYHKIINSI MOKET UCIIOJIb30BaTh 9TH TIepe-
MEHHbBbIE, HO HE MO’KET U3MEHWUTHh WX 3HAUEHUS B BBI3BIBAIOINICH (DYHKITMH.
MaccuBbl IepeialoTcst 1o adpecy, ITO 3HAUNT, €CIIU TPUHUMAIONIAS (DY HKITHS
HU3MEHSET UX, TO 3HAYEHUS U3MEHSIOTCST TAaK)Ke U B BBI3bIBAOIEH (DYHKITUM.
ITepemeHHbIE — HE MACCHUBBI TaKyKe MOTYT OBITH TE€PEAaHbI 10 aIPecy, st
HTOTO MMEHAM TepPelaBaeMbIX TaKUM 00Pa30M MEPEMEHHBIX JOJIKEH TPe]i-
[IECTBOBATh OTIEPATOP B3SATHS 110 aIpecy &, a B IPpUHUMAIOIIel hyHKIIUU —
oriepaTrop padpiMeHoBaHu4 *. [lajiee npuBeieHbl OCHOBHbIE KOHIIEIIIIUY TeK-
CTa TJIaBBbl.

*  Ecsu xotute, 4T0ObI (DYHKIIMU COBMECTHO HCIOJIB30BATN JIOKAIBHBIE
nepeMeHHble, OPTaHU3YHTe UX Mepejady 13 OAHON GyHKIINK B IPYTYIO.

® Ecmm xoTure 3alllUTUTDb 3HAYEHUA ITEPEMEHHBIX OT U3MEHEHUA ITPUHU-
Marotelt hyHKIel, mepeaBalite iepeMeHHbIe TI0 3HAUEHUIO.

» Ecuawm BbI X0THTE, YTOOBI IPUHUMATOIIASA (DYHKIINS M3MEHIUIA 3HAYCHIST
IepelaBaeMbIX IIePEMEHHDIX, UX CAeyeT lepefaBaTh 110 aapecy.

*  Ecuu BB XOTUTE TTepeaTh IEPEMEHHYIO — HE MACCHUB IT0 a/IPECY, TOCTABb-
Te 3HaK & nepes ee uMereM. He yrorpebuistiire oriepaTop & npwu repeiade
MaCCHBOB.

* He nepenaBaiiTe nmepeMeHHYIO-MacCUB 10 3HaueHu0: B C HET MeXaHU3-
MOB JIJIsl TAKO¥ TIepe/Iayun.



MaBsa 32
BO3BPAT A AHHbIX U3 ®YHKLUUA

B sToii r1aBe
* Bosspaiiienue 3HaueHU N

° Hcmonp3oBanme Tuia JAaHHBIX return

ITO IJIaBa — OTHIOAb He KOHEIl Baliero 00y4eHust mporpaMMUPOBaHHUIO
Ha s13bike C, Ha06opoT — 910 TOJIBKO Havano! [mybokas dpasa, He Tak Ju?
JTa rjiaBa BHOCUT MOCJIE[HNE IITPUXU B HALILY KAPTUHY MOJTU(DYHKITHOHAJb-
HOTO ITPOTPAMMUPOBAHNST, TOKA3BIBAsI BaM KaK BO3BPAIATh 3HAYEHIST U3 BBI-
3BaHHBIX (DYHKIIHIT B BBI3bIBaIOILY10. KpoMe TOTO, B TJ1aBe 0OBSICHSIETCS, 4TO
TaKoe npomomunsvt GyHKITAI.

VITor BOT B 4eM: ceifuac Bl 1oiiMeTe, 11oyeMy GOJIbIIMHCTBO IPOIPAMM U3
3TOU KHUTH COZIEPIKAIN BOT ATY CTPOKY:

return 0;

Kpome Toro, BBl moiiMeTe UCTUHHOE TIpeHA3HAYEHUE 3ar0JOBOYHBIX
atinos.

Bo3BpaTt 3HaueHum

K macrosiieMmy MOMEHTY BBl yKe Y3HAJIU, KaK OTIIPABJISATH TIepeMeHHbIE
B (OyHKITNIO, TETIEPH BBI TOTOBBI UI3yYNTh MEXaHU3MbI BO3BpaTa3HaueHui. Ecan
(byHKIIM HOKHA BEPHYTh 3HAUEHE, BOCTIONB3yHTeCh BBIpaKEeHNEM return
JUIST BO3BpaTa aToro 3HaueHust. [Iporpammucts, paboratornue Ha si3bike C, 3a-
YacTYIO MCIIOJIB3YIOT KPYIJIble CKOOKHU MOCJIe BRIPaKEHHsI return, 3aK/I0vast
B 9T CKOOKM BO3BpallfaeMoe 3HaYeHue, HalpuMmep, return (answer) ;.

/ NMPUMEYAHMUE

Ecnn ¢dyHKUMS He BO3BpaLLlaeT HUKAKMX 3HAYEHW, TO B BblpaXeHUn
return HET HEOOXOAMMOCTM, TaK Kak MYHKLMS aBTOMATMYECKM BEpPHET
yrnpaeneHne Bbi3biBalolen GyHKunn. OOgHAKo ecsiv Bbl XOTUTE BEPHYTb
3Ha4YeHue, TO BbIpaXeHME return ABASETCH 0093aTesIbHbIM.

339



nasa 32

HecmoTps Ha TO 4TO BBI MOXKETE TIEPEAATh B (DYHKITUIO CPa3y HECKOJIbKO
3HAYEHUH, BEPHYTH B BBI3BIBAOIILYIO (DYHKITHIO MOKHO MOIKO 00HO 3HAYE-
nue. Pucynok 32.1 o0bsiCHsIET MEXaHI3M BO3BpaTa 3HaYeHuil. B aTOoM 1pasu-
Jie HeT MCKII0UEeHUIA.

BeisbiBatomias pyHKIus

ans=calllt[i, j, k];

77
Yy ¥/ A

calllffint i, int j, int k]

> Tpu nepenano

return [i*j*K];

- —

IIpunumaromas pyHKims

O/1H0 BO3BpallleHO

Puc. 32.1. Bbl MmOXeTe nepeaatb B GYHKLMIO CPa3y HECKONBbKO 3HAYEHWN,
HO BEPHYTb — JIMLUb OAHO

XoTs eUHCTBEHHOE BO3BpalllaeMoe 3HaueHue MOXKeT 110Ka3aThCsl BeCh-
Ma OTPAHWYMBAOIIIM, HA CAMOM JleJIe 3TO He TaK. PAaccMOTPUM BCTPOEHHYIO
(yHK1IMIO sgrt (), paccMOTpeHHYI0 HaMu B riase 20.

ODOyukima sqrt () Bo3BpalllaeT KBaJApaTHbIII KOpeHb U3 J000ro mnepe-
naBaemoro eil 3nayenusi. MyHKIUS sqgrt () BO3BpaIaeT He HECKOJIBKO 3Ha-
YeHui, a Bcero ogHo. Ha camMoMm ziesie HM 0/lHA U3 BCTPOEHHBIX (PYHKITUI He
BO3BpallaeT HeCKOJbKO 3HAUeHUT, Ballld (DYHKIIMHU 9TOTO TOXKE He CMOTYT.

/ NMPUMEYAHUE

MoxeT nokasartbcs, 4To GYHKUMSA gets () BO3BPALLAET HECKONbLKO 3HA-
YEeHUN, MOTOMY HYTO 3Ta QYHKLMSA BO3BPALLAET CTPOKY — MaCCUB CUMBO-
noB. OgHako He 3abblBaTe, YTO UMS MaccMBa — 3TO JIMLLIb yKa3aTesb
Ha ero nepBblii 3N1EMEHT, TakuM 06pa3om GYHKUMS gets () BO3BpaLLAET
CMMBOJIbHbIV yKa3aTeslb Ha Havyano BBEOEHHOW NOSb30BaTENIEM CTPOKMU
CMMBOJIOB.

Cremyroniasi mporpaMmma co/iepKuT (yHKIINIO, TPUHUMAIONIYIO TPU YUC-
Jla ¢ IUIaBaiolieil TOUKoit: testl, test2 u test3. DyHKIUSI ¢ UMEHEM
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gradeAve () BBIUUCJSET CPEHUIN O/l U3 TPEX OIEHOK U BO3BpAIaeT Mo-
JIYYEHHBI OTBET.

// TporpamMa-npuMmep N1 u3 TyaBel 32
// PyxoBomcTBa mo C Ijis HOBMUKOB, 3-e& M3IaHMUEe
// ®ann Chapter32exl.c

/* DTa nporpaMmMa IeMOHCTPUPYET BO3BPAT SHAUEHMI
byHKUMAMM NIyTeM lepelauy TPpexX UYMcCeJl C IJlaBallen
TOUKOM (OLIEHOK) U BBEIUMCIIEHUS CPEeNHEeTO BHAaUueHUSd
n3 3TUX Tpex. */

#include <stdio.h>
float gradeAve (float testl, float test2, float test3);
main ()
{
float gradel, grade2, grade3;
float average;
printf ("KakoBa Bama oleHka 3a IepsBelt TecT? ")
scanf (" %$f", &gradel);
printf ("KakoBa Bama olieHka 3a BToOpou TectT? ");
scanf (" %$f", &grade2);
printf ("KakoBa Bama oleHka 3a TpeTun Tect? ");
scanf (" %$f", &grade3);
//TMlepenaTs B GYyHKUMIO TPY OLEHKM ¥ BEPHYTH
//cpennutt 6an
average = gradeAve (gradel, grade2, grade3);
printf ("\nCpenuuit Gajijl 3a TpM TecTa COCTaBUIL:
%.2f", average);
return 0;

}

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

float gradeAve (float testl, float test2, float test3)
// TIpUHUMAEeT 3HAUEeHMd TpexX OLeHOK
{

float localAverage;

localAverage = (testl+test2+test3)/3;
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return (localAverage); // Bo3BpaT cCpemHero

// 6Ganma B main ()

[Iaﬂee IIpuBeE/IEH Pe3yJibTaT TECTOBOTO 3allyCKa IIPOrpaMMbI:

KakoBa Bama oleHKka 3a IepBeM TecT? 95
KakoBa Bama olleHka 3a BTopom TecT? 88
KaxkoBa Bama olueHka 3a TpeTum TecT? 91

Cpenmuum 6Gajj 3a Tpu TecTa cocTaBwmy: 91.33

/ NMPUMEYAHUE

O6paTnuTe BHMMaHME, Y4TO B QYHKUMN main () PYHKUUSA gradeAve ()
npucBanBaeTCsa NepPeMeHHON average M BO3BPALLAET B Hee MoJly4yeH-
HOe 3Ha4eHue. B aT0 BpemMs OYHKUMA main () Takxe [O0JKHA BbINOJ-
HUTb HECKOJIbKO orepauunii Co 3HadYeHneMm, BO3BpaLLeHHbIM PYyHKLUMEN
gradeAve ().

Kpome mepemMeHHBIX TTOCTe BBIpaKEHU return Bl TaKKe MOKeTe ToMe-
CTUTH BeIpaskenue. Hanpumep, cienyromnuit Ko

sales = quantity * price;

return (sales);
WIEHTUYEH HUKECJIeLYIONeMY:

return (quantity * price);

Twvn paHHbIX return

B camom nHauane dbyHkiuu gradeAve () Bbl MOXeTe BUIETb KJOYe-
Boe ¢0BO float. float — 2TO THI JAaHHBIX, BO3BpAIlaeMOIro Q)yHKHI/IefI
gradeAve () 3HaueHus. Bul 000CHbL YKa3bIBaTb TUIl BO3BPAIIAECMBbIX JaH-
HBIX Tlepell Kaxk 101 (hyHKImel, Bo3Bpaniaoiieii 3Hauenust. Eciu 6b1 06y K-
naeMast (yHKITUS BO3Bpallaia 3HaUeHne TUIa long int, To epes UMeHeM
dyHKIME cepoBaio Obl yKaszaTh long int.

Ecom BBI He ykaspiBaeTe THIT BO3BPAIAeMOTO 3HAYEHUS, KOMITHJISATOP
ABTOMATHUYECKU Tpenoaraer Tuil int. Takum o6pa3oM, KoMIbioTep Oyaer
OKMJIATh, YTO Kaxk/aas (DYHKINS, TUTT BO3BPAIIAEMBIX JAHHBIX 71T KOTOPOI
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He yKa3aH 9KCIUINIIUTHO (SIBHO), BO3BpAIaeT 3HaYeHue Tuna int. g kom-
MUJISITOPA MEPBBIE CTPOKHU 00enX (HYHKINN PaBHO3HAYHBL:

int myFun (int a, float x, char c)
u

myFun (int a, float x, char c) /* int npemnosnaraercs */

p COBET

YrapganTe, 4yto? lNMpepnonaraetcs, 4To gaxe PYHKUMS main () AOJDKHA
BEPHYTb 3Ha4YeHMEe int, ecnuv Bbl HE Nepeonpeaenunv Tn Bo3BpaLlae-
MOro 3HayeHus. MIMeHHO no3ToMy Bbl BUOENU BbIPaXEHNE return 0;
B KOHLLE No4Tu BCcex nporpamm! Tak kak Tmn Bo3Bpawaemoro GyHKumen
main () 3HAYEHUs HE yKasaH, npegnonaraeTcsd BO3BpaT 3HAYEHUS Tvna
int, a BbIpaXeHne return 0; rapaHTUPYET, YTO B ONEPALMOHHYIO CU-
ctemMy OyaeT BO3BpaLLleHO MMEHHO 3Ha4YeHue Tuna int.

Ecim Bama dbyHKIMs He Bo3BpalaeT 3HAYEHWH WJIM €CJU el He Tiepe-
JAI0TCs HUKaKKe 3HAaYeHUs], Bbl MOKETe YIOTPEOUTH KI0UeBoe CJI0BO void
b0 BMECTO BO3BPAIAEMOrO THIA JAHHBIX, OO BMECTO CIIMCKa Tapa-
MeTpPOB, NGO U [IJisl TOTO, U JIJIst APyToro. Takum o6pa3oM, mepBasi CTPOKa
byHKIIHM, KOTOpasd HEe MPUHUMAEeT HUKAKUX 3HAUEHWH U HIYEro He BO3Bpa-
I[a€T, MOKET BBITJISIZIETD CIIEAYIONINM 00Pa3oM:

void doSomething(void) /*HuuTo He nepemaeTcd U He
BO3BpamaeTca*/

// BHUMAHME

Mpuncnonsszosannn ANSI C dyHKUMSAmain () HE MOXET UMETb TUN void,
naHHasa GYHKUMSA OoKHA BO3BpaLLath TN int. (OaHako 60/bLWVHCTBO
KOMMNUISATOPOB, AaXE Te, YTO B MHCTPYKLMM K KOTOPbIM 3a9BJIEHO MOJIHOE
cooTBeTcTBME cTaHpaptam ANSI C, no3BondaloT BaM ykasbiBaTb void
B KQ4eCTBe Turna BO3BpaLLaeMoro pyHkUMen main () 3Ha4eHUs.)

NMocnepHuvit war: nporoTun

Yto6bl (byHKIMs paboTasa MPaBUILHO HY;KHO TIPEAIPUHATH OJUH I0-
caexuuii mar. Ecim GyHKIMA Bo3BpaliaeT 3HaveHue J1000ro THIa, OTINYHO-
TO OT int, TO BBI IOJUKHBI CO3/IaTh TPOTOTHUI 3T0H (pyrKImu. Ha camowm neue,
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[JIA ACHOCTHU KO/1a, BaM CJIEAYET CO3aBaTb IIPOTOTUIIBI BCEX (1)yHKL[I/IIL/,I, B TOM
qucjie TeX, 4TO BO3BPAIlalOT 1ieJible YrcJia.

3HaueHue cJ0Ba Npomomun — Moaesab 4ero-to etme. [Iporotun dynx-
U — 9TO BCEro JINIIb MOJE/JIb HACTOSIIEHN (byHKL[I/II/I. [Tonavamy moskeT 10-
KazaTbes, yTo nportoTuit C — 3710 Heciiosie3nasi TpaTa BpeMeHN.

[Ipuuwna, M0 KOTOPOH (DYyHKIMK, BO3BpAINAIONIe 3HAYeHUe THUTIA int,
He HYKIAI0TCS B MPOTOTHTIAX, 3aKI0YaeTCd B TOM, UTO int — 3TO BO3Bpa-
nfaeMoe 3HaueHue, MPOTOTUIIN3UPOBAHHOE M0 YMOJYAHUIO BO3BpAIllaeMoe
3HaueHUe, eciii He BaMM yKa3aHo WHOe. Takum obOpasoM, cieiyloime dea
MIPOTOTHIIA CITYKAT ST CO3/IAaHUS MOJIETTM OTHOH 1 TOM ke (DyHKITHH:

int aFunc (int x, float y); /*2 mepemaHoO, OIHO lieJjioe
BO3BpameHo* /

n

aFunc (int x, float y); /*2 mnepemaHo, OOHO LeJioe
BO3BpameHo* /

Ecnu Bama (pyHKIIMSI BO3BpaIaeT 11e10e Y1cyIo W BOBCE He BO3BPAIaeT
3HAYEHMWIA, TIPOTOTUIIBI HE 00SI3aTEIbHBI, HO HACMOSMENbHO PEKOMEHOOBAHDL.
IIpu co3nanuu mpoTOTUIA, KOMIIUJISITOP FAPAHTUPYET, UTO BbI He TlepeAaiuTe
dyurnmm 3Havenne tumna £loat, ecan GyHKIINUI OKUAAET TTepeadnl 3HAUE-
Hus Tuta. bes mpoToTua KOMIUIITOP MONBITAeTCI KOHBEPTUPOBATh £loat
B char — u B pe3yJibrare B (QyHKIHIO Oy/IET TIEPelaHo HEBEPHOE 3HAUEHHE.,

[lns cozmanmst nporoTuna GyHKIUKA TOMECTUTE TOYHYIO KOITUIO TIEPBOI
cTpoku (DyHKIMY rae-HuOy/Ib mepen main (). B mporpamme, KOTOpyio BbI
BUIeJIU paHee, TPOTOTUT (GYHKINU gradeAve () TOSIBISIETCS MPIMO Tepes
dbyuxiumeit main (). Jlannas crpoka e s8asiemcst BbI30BOM (DYHKIIMH, TaK
KaK oHa HaxonuTcs nepes pyHkinneii main (). CTpoka He ABISETCS EPBON
CTPOKOH HacTosdmel (byHKIIUU U3-3a TOTO, YTO OHA 3aBEPIIAETCS TOUKOI
C 3aIIsITOM, Kak U Bce MPOTOTUNBI hyHKIMIL. [laHHast cTpoKa SABJISIETCS MPO-
torunioM ¢yaknnn. Ecam Bamra mporpamMma BeidpiBaeT 20 ¢hyHKINH, TO BB
JOJKHBI YKa3aTh 20 MPOTOTUTIOB.

CozpmaBaliTe TPOTOTUIIBI A1 BceX (DYHKIMI B MpOTpaMMe — JIJIsT BCEX
(byHKITMIT, BBI3BIBAEMBIX ITPOTPAMMOT, IaKe JIJIsT BCTPOEHHBIX (PYHKIINIA, Ta-
KHX Kak printf (). «A-a-a?» ObLI Obl PE30HHBIM BOIIPOCOM B JAHHOM CJIy-
yae. Bpl MosKeTe 3a/1aThCsT BOTIPOCOM, KaK @bl MOKETE CO3/IaTh MTPOTOTHUIT IS
byHKIMIO, KO/ U1t KOTOPOit HUKor/a He Trcanu. Daiin stdio . h comepKuT
npororuliel printf (), scanf (), getchar () ¥ MHOTUX-MHOTUX JAPYTrUX
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¢bynkuuii BBoga n BbIBoZA. IIpotoTun ¢ynkumm strcpy () Haxoaurtcs
B dafisie string.h. IIpn ndydennn HoBOI BCTpoeHHOU (YHKIINM BCeT/a
HHTEPeCYHTech, KaKOi 3aroJIoBOYHBIN (haill eil COOTBETCTBYET, YTOOBI BbI
MOIJIN TIOJIKJIIOUNTD HYKHBIN (Dailyl K mporpaMme ¢ IIOMOUIBIO AUPEKTUBDI
#include u OBITH YBEPEHHBIM, YTO BCE MCIIOIb3yeMbIe B TpOrpaMme (hyHK-
IIUU UMEIOT IIPOTOTHII

p COBET

Tak KaK GyHKUMS main () — 9TO nepsas GYHKUUS NPOrpaMmbl, €N He
HY>X€H NpoToTUN. PYHKLUMS main () M3BECTHA Kak QYHKUUS C aBTOMa-
TUYECKMM CO3[aHMEM MPOTOTUNA, TaK Kak HUKakasa gpyras GyHKUns He
MOXET BblI3blBaTb GYHKUMIO main () A0 MOMEHTA NOSIBAEHMS NOCNeOHEN
B NPOrpamMMHOM KoAe.

Cuenyromiasi mporpaMMa paboTaeT HEKOPPEKTHO, TaK KaK THITY HaHHBIX
float He cONOCTaBJ€H KOPPEKTHBIM MPOTOTUIL. 3allOMHUTE, YTO KOMIIH-
JIATOP TIpEATIONaraeT BO3BpallleHne 3Ha4YeHWs Thma int (Jake ecam Bara
(byHK1IMSA BO3BpalaeT APyTOl TUIT JaHHBIX ), €CIU 3TAa HACTPOUKA He Mepeo-
npesiesieHa B TpOToTHIE (yHKITUM.

#include <stdio.h>
compNet (float atomWeight, float factor);
main ()
{
float atomWeight, factor, netWeight;
printf ("BeBemoure aToMmHy© Maccy: ");

scanf (" %$f", &atomWeight);

printf ("Beenure aToMmHbEM GakTop: ") ;
scanf (" %f", &factor);

netWeight = compNet (atomWeight, factor);

printf ("UmucTag mMacca cocrTamygeTr: %.4f\n",
netWeight) ;

return O;

}

/**********k****k****k**************‘k***‘k*********‘k***‘k*/

compNet (float atomWeight, float factor)
{
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float netWeight;
netWeight = (atomWeight - factor) * .8;
return (netWeight);

[lasee nmpuBesieH HETTPABUIBHBIN BBIBOJ] ITPOTPAMMBI:

BremuTe aToMHyl Maccy: .0125
BBemuTe aTOMHBM dakTop: .98

UmcrTasa macca cocraBasgeTr: 0.0000

Jlst perierusi mpoOIeMbl U3MEHUTE TTPOTOTHUIT (DYHKIUU CIIEAYIONIIIM
obpasom:

float compNet (float atomWeight, float factor);

Taxxe m3MeHUTe M MEPBYIO CTPOKY (DYHKIMU (CTPOKA OIMpeesIeHUs)
¢ TeM, 4T0ObI OHa COOTBETCTBOBAJIA TIPOTOTHUILY:

float compNet (float atomWeight, float factor)

MopBepem nutorn

[Tpu Hammuuu ra06aNbHBIX MEPEMEHHBIX B MPOrpaMMe HUKOTAA He
nepeaBaiiTe ¥ He BO3BpallaiiTe UX: rJ00aTbHBIM [IEPEMEHHBIM HE Tpe-
Gyercst nmepenaya. Kpome TOro, Crimcok mapamMeTpoB BbI3bIBatoIiell (hyHK-
U1, TpUHUMAaNe HYHKIINN, a TaKKe MPOTOTHUIA JOJIKHBI COBIIAAATh
10 KoJIm4ecTBY U Tuiy gaHHbiX. (CoBIajieHrie UMEH TlepeMEeHHbBIX HeoO0sI-
3aTebHO.)

Temnepb BBI 3HaeTe Bce O Tepejiaye mapaMeTpoB W BO3BPANEHUN 3HAYE-
Huil. Ckopee HajzieBaliTe CBOIO TyMAaTETbHYIO MAMOYKY OGhUITNATBHOTO TIPO-
rpaMMUCTA U 3aItycKaiite KoMIuisitop sidbika C!

AGCONIOTHBIA MUHUMYM

[lespio mamHOil ryIaBbl GBIIO OTHLINGOBATH BAIN 3HAHUS O (DYHKIUSX,
pacckasaB Ipo MPOTOTUIILI 1 BO3BPAT 3HaueHUi. Ecsn Baia nporpamma
COJIEP’KUT HECKOJIbKO (DYHKIMH, co3/aiTe NPOTOTHIL JJIsT KaXk/10i U3 3THX
byHKIUi 1 momMecTuTe UX Mepea hyHknueii main (). [Ipororumy coobmaior
KOMITUJISITOPY, UTO €My CJIe/lyeT OKUAATD.
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[IpOTOTHII IO3BOJISIET FAPAHTUPOBATD, YTO BbI 110 OMIMOKE HE Mepe/aiuTe
(byHKIIMT HeMpaBUJIBHBIN TUT JaHHBIX. HampuMmep, ecm TpOTOTUIIOM yCTa-
HOBJIEHO, 4TO B (DYHKIINIO Oy/IeT epeiaHo [Ba 3HaueHust Thia £1oat, HO Bbl
OMUOGOYHO TIBITAeTECh TepeaaTh GYHKIMU JBa MEJbIX YNCIa, KOMITUISTOP
BBIZIACT TIpeynipeskaerne. Kommuistop He Gy/eT BbIaBaTh TPELyIPEsK/Ie-
HUi, ecyin y GyHKIIUKU HET TPOTOTUIIA, U3-32 YETO Bbl MOKETE TIOJYYUTD He-
BEepHBbIE Pe3YJIBTaThL.

Terepn, 3Hast Kak BO3BpallaTh 3HAYEHUs, BBl MOKETe CO3/1aBaTh DYHK-
1WA, SBJIONTAECS KOMMSMI HEKOTOPBIX BCTPOEHHBIX (DYHKITNI, HAIPUMep
sgrt () miu rand (). Bei3piBaemast pyHKITUA BO3BpalllaeT 3HAUeHHE, I10-
JIy9eHHOEe B Pe3yJIbTaTe BBITOJHEHNS MTPOTPAMMHOTO KO/a 3TOH (DyHKIINH.
DyHKIWS, B TOM YUCJIE U BCTPOEHHAsT, MOJKET BEPHYTh He OoJiee 0JIHOTO 3Ha-
yenust. Huke mpuBeieHbI KtoUeBbie KOHIENITNY TEKCTA 9TOU IJIaBbl.

e IloMmecTuTe TUT BO3BpAIaeMbIX JAHHBIX Mepes nMeHeM (hYHKITUU, BO3-
BpalaloIieil JaHHble.

° Bo3BpamaeMoe 3Ha4YeHUeE CJIEAYET ITOCJIE€ BbIpAKECHUA return.

* DBroispBatomas Gynximsa goKHA TPOU3BOINTD KaKMe-TO AEHCTBUAS HAJ
BO3BpAIlleHHBIM 3HAUY€HWEM, HAlpUMep, BBIBOAUTH €r0 HAa 9KPaH WU
MPHUCBanBaTh KaKOH-TO mepeMeHHOl. Bbi3oB hyHKIIMM, Bo3Bpanaioniei
3HaueHue, 6e3 paboThI ¢ ITHM 3HAUCHUEM OECIIOJIE3EH.

* HcnonbayiiTe kiIoueBoe cI0BO void B KayecTBe THI BO3BPANIAEMOTO
3HAYEHNA WJIN B CIIUCKE TTapaMeTpoB (DYHKINN, KOTOpad He BO3BpaIiaeT
WK HEe TPUHUMAET HUKAKUX 3HAUEHUI.

* He BosBpamaiite u3 ¢hyHKInI GOJIbIIE OJHOTO 3HAYECHUST

* He BosBpamaiite HeleJJOYNCTEHHBIA THIT JaHHBIX 6e3 mpoToruma. JIyd-
1TTe BCETO CO3/[aBaiiTe MPOTOTHUIIHI I 6cex (DyHKITUI, KpoMe main ().



MpunoxeHue A

TABJIULIA ASCII
Dec Hex ASCII Dec Hex ASCII

0 00 null 14 OE 2
1 01 © 15 OF 3t
2 02 ® 16 10 -
3 03 v 17 11 -
4 04 + 18 12 !
5 05 LJ 19 13 I
6 06 Y 20 14 q
7 07 . 21 15

8 08 a 22 16 -
9 09 ° 23 17 1
10 0A 0] 24 18 !
11 0B d 25 19 |
12 0C Q 26 1A -
13 0D 2 27 1B —
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ASCII

Hex
3B
3C
3D

Dec

ASCII

Hex

Dec

59
60
61

1C

28

1D

29

1E

30

3E

62
63

1F

31

3F

npobe

20

32

40

64
65

21

33
34
35
36
37
38
39
40

41

22
23

42

66
67

43

24
25

44

45

68

%

69
70

26
27

46

47

71

28

48

72

73

29

2A

41

49

4

4A

74

2B

2C
2D

43

4B
4C
4D

75

44

76

45

71

2E

46

4E

78
79

2F

47

4F

30

48

50
51

80
81

31

49

32
33

50
51

52
53
54
55

82
83

34
35

52
53
54
55

84
85

36
37

56

86

57
58

87
88
89

38
39

56
57
58

59

3A
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Dec Hex ASCII Dec Hex ASCII
90 5A z 121 79 y
91 5B [ 122 TA z
92 5C \ 123 7B {
93 5D ] 124 7C !
94 5E A 125 7D }
95 5F - 126 7E ~
96 60 ) 127 7F A
97 61 a 128 80 C
98 62 b 129 81 ii
99 63 c 130 82 é
100 64 d 131 83 a
101 65 e 132 84 i
102 66 f 133 85 a
103 67 134 86 i
104 68 135 87 ¢
105 69 i 136 88 8
106 6A j 137 89 g
107 6B k 138 8A e
108 6C 1 139 8B i
109 6D m 140 8C i
110 6E n 141 8D i
111 6F 0 142 8E A
112 70 p 143 8F A
113 71 q 144 90 E
114 72 r 145 91 ®
115 73 s 146 92 B
116 74 t 147 93 b
117 75 u 148 94 6
118 76 v 149 95 d
119 77 w 150 96 a
120 78 X 151 97 o

350



Tabnuua ASCII

Dec Hex ASCII Dec Hex ASCII
152 98 ¥ 181 B5 4
153 99 o) 182 B6 ]
154 9A U 183 B7 T
155 9B ¢ 184 BS .
156 9C £ 185 B9 ]
157 9D ¥ 186 BA “
158 9E R

187 BB 1
159 9F
f 188 BC 4
160 A0 4 4
189 BD
161 Al {
190 BE 4
162 A2 6
191 BF 1
163 A3 4
L
164 A4 i 192 o
1
165 A5 B 193 Cl
166 A6 . 194 2 -+
167 A7 : 195 c3 F
168 A ; 196 C4 —
160 A0 _ 197 Cs +
170 AA - 198 C6 F
171 AB % 199 7 I
L
172 AC % 200 c8
173 AD i 201 €9 T
AL
174 AE « 202 CA N
175 AF » 203 B T
L
176 BO 204 ce r
177 Bl 205 CD =
AL
178 B2 206 CE r
L
179 B3 | 207 CF
n
180 B4 1 208 Do
209 DI =
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Dec Hex ASCII Dec Hex ASCII
210 D2 T 239 EF A
211 D3 L 240 FO A
212 D4 E 241 Fl +
213 D5 F 242 F2 >
214 D6 r 243 F3 <
215 D7 + 244 F4 [
216 D8 + 245 F5 J
217 D9 d 246 F6 +
218 DA r 247 F7 ~
219 DB 248 F8 °
220 DC " 249 F9 .
221 DD 1 250 FA

222 DE | 251 FB x/
223 DF - 252 FC n
224 EO o 253 FD 2
225 El B 254 FE .
226 E2 r 255 FF

227 E3 n

228 E4 p)

229 E5 c

230 E6 M

231 E7 Y

232 E8 )

233 E9 ()

234 EA Q

235 EB 8

236 EC oo

237 ED o

238 EE e
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NMPOIrPAMMA «NMOKEP C OBMEHOM»

Hemnpasa, 4To mporpaMMupoOBaHKe — 9TO TOJIBKO paboTa, TIe COBCEM HET
MecTa urpe, u caeayonias urpa «Ilokep ¢ 06MEHOM» TOMY JI0Ka3aTeIbCTBO!
[IporpamMmMma-uTpa TpenoCTaBASIeT AJIUHHBIN TMPUMeEpP, KOTOPBIN BBl MOXKETE
U3ydaTh IO Mepe OCBOeHUd mporpammupoBanus Ha si3bike C. HecmoTps Ha
TO, UTO 9TA UTPA OYEHDb MPOCTAsT U MPSAMOJIUHEINHAS, B TPOrPaMMe TTPOUCXO-
JIUT OYeHb MHOTOE.

Kak 1 B ciryyae co BceMu XOPOIIO HAITMCAHHBIMY TIPOTPAMMAaMU, 9Ta MPO-
rpaMMa COTIPOBOKIeHA MOAPOOHBIMI KOMMeHTapusimi. Ha camom jiere ecom
BbI TIPOYJIM BCE TJIABBI JAHHOHN KHWTH, TO BBI MOMMETE CYTh MPOTrPAMMHOTO
koma urpel «Ilokep ¢ oOMeHOM». OHON U3 TPUYMH COXPAHEHHST TIPOCTOTHI
JIAaHHOM TIpOrpaMMbl Oblja TIOTIBITKA COXPAHUTh HE3aBUCHUMOCTb 9TOW IPO-
rPaMMbI OT BBIOPAHHOTO BaM¥ KOMITHJISITOPA. BBI TaKsKe MOJKETE MOTbITATh-
Cs1 BBISICHUTD, KAKUM 00Pa30M Balll KOMITUJISITOP M3MEHSIET I[BETA IKPAHHOTO
mpudTa, 1abbl caenars urpy bosee Becesoil. Kpome Toro, Korjia Bbl H3yuuTe
JIOCTATOYHOE KOJIMYECTBO BO3MOKHOCTEN si3bika C, 4TOOBI TIOHMMATh BHY-
TPEHHIO PabOTy MPOrpaMMbl, BbI, BOSMOKHO, 3aXOTUTE MCCJICIOBATH IPa-
(buueckrie BOSMOKHOCTHU U HA CAMOM JieJie HAPUCOBATh KapPTHL.

/ NMPUMEYAHMUE

Bbl Takxe MOXeT MNO3KCNepUMEHTUPOBATL M MOU3MEHATb KO, MNpo-
rpammebl. Hanpumep, HEKOTOPbLIE MOKEPHbIE MPOrpaMmbl BbIJAIOT BO3-
HarpaxaeHue 3a napy ToJIbko B TOM Clly4ae, eC/im UMEIOLLAscs y Urpo-
Ka napa — 970 ABa BaneTa uau Bbilwe (TO eCTb ABa BaneTa, ABE AaMbl,
[Ba Kopons unu gga Tty3a). Kakum o06pasom Bbl NOMEHSNN Obl GYHKLNIO
analyzeHand (), 4TOObI BHECTU TaKOE NU3SMEHEHnE?

// TlporpamMMma-rnpuMep mu3 IPUIIOXEeHMVS B
// PyxkoBozmcTBa no C IJjiS HOBMUKOB, 3-& U3IaHUE
// ®ann AppendixBpoker.c

/* Tporpamma npencTaBigeT cobom urpy «Ilokep
Cc obMeHOM». Ilomp30BaTeNM MOTYT MIPaTh TaK dYacTo,
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KaK B3ax0oTAT, Oejlas CTaBKM BeIMYMHOM oT 1 mo 5.
[lonb30BaTENIAM BBIIAETCS IO 5 KapT, [IOCJE UYeTo
IOJIb30BATEJIb IOJIKEH PEelMTh, KaKMe KapTH OCTAaBUThH,

a kKakue 3aMeHUTH. [locjie 3TOT0 MNPOMCXOIOMUT OlleHKa BHOBD
BBIOAHHEIX KAapPT — M I[IOJIb30BaTeJIb IIOJIydaeT BO3HaI'paxIeHMe
B 3aBUCUMOCTM OT LIEHHOCTM MMEKIMXCS Yy HeT'Oo Ha pyKax
xapT. [Jajiee nporpamMMa oTobOpaxaeT Ha BKpaHe HOBHM
OaHKPOJIJI IIOJIb30BATEJNS, M eMy IaeTCcs BO3MOXHOCTDb
NPOOOJIXUTE UTPY */

// BaroJIoBOUHHE (aMJIE

#include <stdio.h>

#include <time.h>

#include <ctype.h>

#include <stdlib.h>

// OObaBJieHME OBYX KOHCTAHT IJIS OIpelesieHUsd, MVMEeeTCs
// nu y noJjib30BaTeJsid Ha pykax ojem mimM CTPUT.
#define FALSE O

#define TRUE 1

// Tpororuns GyHKLMIA

void printGreeting();

int getBet();

char getSuit (int suit);

char getRank (int rank);

void getFirstHand (int cardRank[], int cardSuitl[]);

void getFinalHand (int cardRank[], int cardSuit[], int
finalRank[],

int finalSuit[], int
ranksinHand[],

int suitsinHand[]):;

int analyzeHand (int ranksinHand[], int suitsinHand[]);

main ()
{
int bet;
int bank = 100;
int i;
int cardRank[5]; // Omuo mus 13 snaueHuin (Ty3-Kopoib)

int cardSuit[5]; // OmuHo m3 4 sHadeHumr (mons Iuk,
// Byben, Ueps, Tped)
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int finalRank[5];
int finalSuit[5];
int ranksinHand[13]; // UcnoabsyeTcd IOJid OLEHKU
// mocrenHel pasmauu
int suitsinHand[4]; // VcnombsyeTca IOJA OLEHKU
// mocrnenHel pasmauu
int winnings;
time t t;
char suit, rank, stillPlay;
// ®YHKIMA BHBHBAeTCHd BHe LMkJa do...while,
// Tak Kak NPUBETCTBME HYXHO OTOOPA3UTH
// TONBKO OOHAXIL, TOoI'IJa Kak BCe ocCTajlbHOe
// B OYHKUMM main 6ymeT sanylieHo
// HEeCKOJIbKO pas3, B 3aBUCUMOCTM OT TOTO, CKOJIBLKO
// pas Mnojb30BaTEJIb 3axOoueT CHIPAaTh.
printGreeting () ;
// lUukJj 3anyckaeTcsd KaxIbll pas, Korla [0JIb30BaTelb
// BanpamyBaeT pasnady HOBOM NapTuM KapT
do {
bet = getBet () ;
srand (time (&t));
getFirstHand (cardRank, cardSuit);
printf ("Bamm ngare kapT: \n");
for (1 = 0; 1 < 5; i++)
{

suit = getSuit (cardSuit[i]);
rank = getRank (cardRank[i]);
printf ("Kapra N%d: %c%c\n", i+1l, rank, suit);

}

// DTy OBa MacCuUBa MCIOJbL3YITCH, YTOOL
// TPOBECTU OlIEHKY KapT, BHIOAHHHX

// monbzoBaTenn. OODHAKO OHM IOJDKHHE OHTH
// OBHyYJIEHB, €CJIM I[IOJIb30BATEJIb 3aTpedyer
// HEeCKOJIbKO pas3mau.
for (i=0; i < 4; i++)

{
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suitsinHand[i] = 0;
}
for (i=0; 1 < 13; 1i++)
{
ranksinHand[i] = 0;
}
getFinalHand (cardRank, cardSuit, finalRank,
finalSuit, ranksinHand, suitsinHand);
printf ("Bama nocyenHsasa mapTus kapT: \n");
for (i = 0; 1 < 5; i++)
{
suit = getSuit(finalSuit[i]);
rank getRank (finalRank([i]) ;
printf ("Kapra N%d: %c%c\n", i+1, rank, suit);
}

winnings = analyzeHand (ranksinHand, suitsinHand) ;

printf ("Bu Bemrpasm %d!\n", bet*winnings);
bank = bank - bet + (bet*winnings);
printf ("\nB Bamem Ganke cenuac %d.\n", bank);
printf ("\nXorure cHrpare emg& paszs? ");
scanf (" %c", &stillPlay);

} while (toupper(stillPlay) == 'Y');

return;

}

/****************************‘k*‘k*‘k*‘k*‘k*‘k***‘k‘k**‘k‘k**‘k‘k/

// PacneuaraTh OHCTPOE NPMBETCTBME, a TakXe paccKasaTh
// mnoyb30BaATENAIM O LEHHOCTY Pas3JIMUHBIX BHMWIPBIIHEIX

// KOMOMHAaLMI

void printGreeting ()

{

printf("*‘k‘k***‘k*******‘k***‘k******************\n") ;

printf ("\n\n\tJobBpo mnoxasoBaTe B Ka3UHO IJId
HoBrukoB! \n\n") ;

printf ("\tIom Bumeo mokepa c obBmeHoM\n\n") ;

printf("***********k******‘k*‘k*‘k‘k‘k*‘k‘k‘k**‘k***‘k**\n") ;

printf ("MIpaBwmia TakoBe:\n");
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printf ("Bam HadaabHBM OasiaHc 100 xpemmToB, BE
IOOJIXHEI CcpmeJsiaTte ") ;

printf ("craBky B paszmepe or 1 mo 5 kpemmrTor.\n");

printf ("Bam BBIDAHO 5 kapT, BH IOOJIXHH BHOPATH,
kakue ") ;

printf ("kapTe OCTaBUTH, a kakue - ");
printf ("cbpocurs.\n") ;

printf ("Bam HyXHO coOpaTh HAMJIYUIYI M3 BO3MOXHEIX
xkoMbuHaumit. \n") ;

printf ("\nllanee npuBeneHa TabJaMla BHUIPHIIEN
(B pacuetre Ha ");

printf ("crarky B 1 xpenut) :");

printf ("\nlapa\t\t\t\tl xpemut") ;

printf ("\nlBe napw\t\t\t2 xpemmuTa");

printf ("\nTpu xaptTe omHoro Tuna\t\t\t3 xpemmra ");
printf ("\nCrpur\t\t\t4d xpemura");

printf ("\n®msm\t\t\t\t5 xpemmTor") ;

printf ("\ndynxayz3\t\t\t8 kpemuros ");

printf ("\nUeTepe kapTe omHoro Tuna\t\t\tl0
KpeauTos") ;

printf ("\ndmasm-poans\t\t\t20 xpemurTos") ;
printf ("\n\nPazenekanrecs! !\n\n") ;
}
// OYHKUMS IOJI9 BHIOAYM [IE€PBBIX [NATY KapT
void getFirstHand (int cardRank[], int cardSuit[])
{
int 1i,73;
int cardDup;
for (i=0; 1 < 5; 1i++)
{
cardDup = 0;
do {
// OmwH m3 13 HoMmmMHAasOB kaptTe (2-10, B, IO, K, T)
cardRank[i] = (rand() % 13);
// OmHa U3 UYeTHpPEeX MacTel KapThl
// (nuku, OyOHBE, UYepBH, TpPebH)
cardSuit[i] = (rand() % 4);
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// UuKJ, TapaHTUPYOLMM YHUKAJIbHOCTL KaXIOM KapThl
for (3=0; j < 1i; Jj++)
{
if ((cardRank[i] == cardRank[]j]) &&
(cardSuit[i] == cardSuit[j]))

cardbup = 1;

}
} while (cardDup == 1);

}

// ®YHKLMUSA, BaMEHAOINAS LEJIOUMCIJIEHHBI HOMEep MacTKM Ha
// OykBy, MNPEeIOCTaBJALIY 3Ty MacCTb
char getSuit (int suit)
{
switch (suit)
{
case O:
return('n');
case 1:
return('6');
case 2:
return('u');
case 3:

return('T"');

}

// ®YHKLMUS, BaMEHANINAS LEJIOUMCIIEHHBI HOMEp HOMMHAala
// kapTe Ha OYKBY, NPEICTABILKIYD 3TOT HOMMUHAJ
char getRank (int rank)
{

switch (rank)

{

case O:
return('T");
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case 1:
return('2"');
case 2:
return('3");
case 3:
return('4"');
case 4:
return('5");
case 5:
return('6"');
case 6:
return('7"');
case 7:
return('8"');
case 8:
return('9'");
case 9:
return('10"');
case 10:
return('B') ;
case 11:
return('no"') ;
case 12:

return('K") ;

}
// ®YHKLUMA OJIig MOJIyUEeHMS CTaBKM MoJjib3oBaressa (orT 1 mo 5)
int getBet ()
{
int bet;

do //BymeT HOBTOPATLCSH, [IOKA IIOJIL30BATEJb HE
BBegeT 0-5

{

printf ("CxoJbKO BB XOTUTE INOCTAaBUTL? (BBemure
yycjyio oT ") ;

printf ("l mo 5 mmm 0 mJjs BEIXOOA M3 MIpPH) : ");
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MpunoxeHne B

scanf (" %d", &bet);
if (bet >= 1 && bet <= 5)
{
return (bet) ;
}
else 1if (bet == 0)
{
exit(1l);
}
else

{

printf ("\n\nlloxanycra BBeOIUTE CTaBKYy OT 1
oo 5 mam ") ;

printf ("0 mia BeEIXOma M3 MIPHE. \n") ;
}

} while ((bet < 0) || (bet > 5));
}
// TocmenHusas GYHKUMS NPOBOIOMT OLIEHKY I[IOCJIeOHEN
// BBIDIAHHOM MUTPOKY NAPTUM KapT
int analyzeHand (int ranksinHand[], int suitsinHand[])
{

int num consec = 0;

int i, rank, suit;

int straight = FALSE;

int flush = FALSE;

int four = FALSE;

int three = FALSE;
int pairs = 0;
for (suit = 0; suit < 4; suit++)

if (suitsinHand[suit] == 5)
flush = TRUE;

rank = 0;
while (ranksinHand[rank] == 0)
rank++;
for (; rank < 13 && ranksinHand[rank]; rank++)

num_consec++;
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if (num consec == 5) {
straight = TRUE;
}
for (rank = 0; rank < 13; rank++) {
if (ranksinHand[rank] == 4)
four = TRUE;
if (ranksinHand[rank] == 3)
three = TRUE;
if (ranksinHand[rank] == 2)
pairs++;
}
if (straight && flush) {
printf ("®nem-poans\n\n") ;
return (20);
}
else if (four) {
printf ("UeTwpe omHoro Tumna\n\n");
return (10);
}
else 1if (three && pairs == 1) {
printf ("dymnxayc\n\n") ;
return (8);
}
else 1if (flush) {
printf ("®mem\n\n") ;
return (5);
}
else if (straight) {
printf ("Crpur\n\n") ;
return (4);
}
else 1f (three) {
printf ("Tpu omuoro Tuna\n\n");
return (3);
}

else if (pairs == 2) {
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MpunoxeHune b

printf ("IOBe maper\n\n") ;
return (2);
}
else if (pairs == 1) {
printf ("ODapa\n\n") ;
return (1);
}
else {
printf ("Crapmas xaprtal\n\n");

return (0);

}

// ®YHKLUUS NPOCMATPMBAET BCEe MNATH KapT [I€PBOM IapTuUu
// ¥ copammMBaeT IOJIb30OBATEJSA, XOUeT JIM OH OCTABUTH

// xaptTy. Eciy HeT, TO kapTa [OJIb30BATEJIS 3aMeHSIeTCHd.

void getFinalHand (int cardRank[], int cardSuit[], int
finalRank[],

int finalSuit[], int ranksinHand[],

int suitsinHand[])

int i, J, cardDup;
char suit, rank, ans;
for (i=0; i < 5; i++)
{

getSuit (cardsuit[il]);
getRank (cardRank[i]);

suit

rank

printf ("Xorure coxpaHUTbH kapTy N%d: %c%c?",
i+1l, rank, suit);

printf ("\nloxamnyiicra, orBeTbTe (Y/N): ");
scanf (" %c", &ans);
if (toupper(ans) == 'Y')

{

1

’

finalRank[1i
finalSuit]|

’

= cardRank[1i]
tli]

++;

+

] [

i] = cardSuit|
ranksinHand[finalRank[i]
d[finalSuit[i]

suitsinHan +;
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continue;
}
else if (toupper (ans) == 'N'")
{
cardDup = 0;
do {
cardDup = 0;
finalRank[i] = (rand() % 13):
finalSuit[i] (rand () % 4);

// CpaBHUTL HOBYI KapTy C 5 KapTamu IEepBOU

\O

// mnapTtum njaa BO m3bexaHue [OBTOPOB
for (3=0; j < 5; j++)
{
if ((finalRank[i] == cardRank[j]) &&
(finalSuit[i] == cardSuit[j]))

cardDup = 1;

}

// Ilamee, COINOCTaBMTb HOBYI KapTy

// C TOJBKO YTO

// BHIAHHEIMM BO M30exaHMe IOBTOPOB

for (3=0; j < 1i; Jj++)

{

if ((finalRank[i] == finalRank[]]) &&
(finalSuit[i] == finalSuit[j]))

cardbup = 1;

}
} while (cardDup == 1);
ranksinHand[finalRank[i]]++;

suitsinHand[finalSuit[i]]++;
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06 aBTOpax

Iper Ileppu — JsieKTOp M aBTOP MEeYATHBIX U3/IAHUIN KaK TI0 TIPOTPaMMHU-
poBaHMIO (TO €CTh CO3/IAHUIO), TaK U TIPUMEHEHUIO KOMITBIOTEPHBIX TTPUJIO-
skeanii. OH U3BeCTEH YIPOIIEHNEM CJIOKHBIX TeM TPOTPAMMUPOBAHUS O
YPOBHsI HAUMHAIOIIUX TIPOrpaMMHUCTOB. [leppu 3aHnMaeTcst 0Gy4eHneM CTy-
JICHTOB M TIPAKTUYECKUM TTPOrPAMMUPOBAHUEM Ha TIPOTSIKEHUU JABYX JI€CS-
tuseTri. OH MOTYYNsT MepBYI0 HAYYHYIO CTeTleHb 110 WH(MOPMaTHKe, TToce
Yero MoJIy4uJI CTeleHb MarucTpa B 00J1acTH KOPIIOPATUBHOTO (hHAHCHPOBA-
Hus. OHAKO KpoMe HamucaHust MyOJnKalyii OH IIPOBOAUT KOHCY/IBTAIlUN
U TIOCETTaeT ¢ JieKIuamMu paziaunanabie yroaku Coequnennsix [lTaToB, B TOM
YuCJe MPUHUMAET YYACTUE B MIPECTUKHBIX U U3BECTHBIX KOH(DEPEHIUX 110
POrpaMMUPOBAHKIO, MOCBSIIIEHHBIX Pa3pabOTKe IPOrpaMMHOI0 obecrie-
yenust (Software Development). ITeppu siBisiercst aBropom OoJsiee 75 pas-
JINYHBIX KHUT 110 KOMITBIOTEPHBIM TeMaTHKaM. B ¢cBOGOIHOE BpeMsi OH TakKiKe
IIPOBO/IUT CEMUHAPDI, ITIOCBAIIEHHDbIE TYPU3MY U IyTEHIECTBUAM I10 I/ITaJII/II/I,
€ro BTOPOMY JIIOOMMOMY MECTY Ha 3eMmJie.

Jun Musuiep — mucatesib 1 pefakrop ¢ 6osee yeM 20-JT€THUM CTasKeM
paboThl KaK B M3AaTEJbCKOM JieJie, TaK U B 00J1aCTH JUIEH3UPOBAHHOI 110-
TpebUTEeNbCKOI TpoAyKIMU. Ha mpoTssKeHn aTUX JIeT OH CO3Jal caM WJIn
HOMOT APYTMM NpuAaTh (GOPMY KHMKHBIM OecTCe/IepaM U CepHsaM KHUT,
B ToM uncie «Teach Yourself in 21 Days», «Teach Yourself in 24 Hours»,
a takxe cepust KHur «Unleashed», kotopbie 6b11M BriepBbIe BBIMYIIEHbI H3-
natesabcTBOM «Sams Publishings. Ou siBisteTcst aBTOpOM KHHT 110 TIPOTpaM-
MHpOBaHuUIO Ha g3bike C, a Takke PodhecCHOHATbHOMY PECJMHIY, M OH BCE
elle HaXOAUTCS B OMCKAX criocoba couetaHust 000MX HalPaBJIeHUN B OUEHb
CBOEOOPA3HBbIil CILIaB.

BnarogapHocTu

Iper: <4 xoren 61 mobIarogapuTh Beex cBoux apyaeii uz [Tupcon. Bosib-
IIUHCTBO TIMcaTeseil cocjannch Obl Ha HUX, Ha3BaB UX PeJaKTOPaMu, JJIsk
MEHS JKe OHU TIPOCTO PY3bsi. S1 X0Tes1, 4TOOBI BCe MOM YNUTATE M TIOHUMAJIH,
yro paboTHukK [Tupcon Gobiie Beex 3a00TsTCst 0 Bac. To, 4TO OHM JIe1aloT,
SBJISIETCST PE3YJIBTATOM MX yYeTa BallluX 3HAHUN U BAIero yA0BOJIbCTBUS.

JInuHo xoTesoch Obl MOOIATOIAPUTH MO0 ITPEKPACHYIO HeBecTy J[KeiiH,
moto MaTh Bertu [Teppu n Moux ipy3eid, KOTOpBIE BCe ellle HUKaK He MOTYT T10-
HSITD, KaK sl HAXOKY CTOJIBKO BPEMEHH JIJIsT THcATeTheTBa. Bee oHM 3acimy k-
BaroT GJIATOIAPHOCTH 3a TIOIEPKKY MOEiT TOTPEGHOCTH B HATTMCAHUY KHUTS.
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Iun: «Boipaskaio csoio 6arogapHoctu Mapky TaGepy 3a To, 4TO OH O/
KJTIOYUI MEHS K 9TOMY TIpoekTy. CBo1o mpodhecCHOHATBHYIO Kapbepy 5 Hayal
WMEHHO C M3/IaTeJIbCTBA KHUT 110 KOMITBIOTEPHBIM TEXHOJIOTUSIM, U MHE JI0-
CTaBUJIO MHOTO y/IOBOJILCTBHST MOE BO3BPAIleHNE B 3Ty cepy TOCTe AeCATU-
JieTHero epepbiBa. S xoren Ob1 obmaromaputh [pera Ieppu 3a Hanucanme
TepBOrO0 W BTOPOTO 3aMedaTesIbHbIX M3/IaHWH, CTAaBIINX OCHOBOW JIJIST 9TOU
Bepcuu KHUTH. [[J1sT MeHst OBLITIO 4eCThIo paboTaTh C HUM B KA4eCTBE PEIaKTOPa
MEePBbIX JIBYX U3IaHUil, HO elie GOJIbIIeil YeCThIO /IJIsT MEHS CTAJIO0 COABTOP-
CTBO IIPU HAIIMCAHWHM HOBOTO U3/IaHUSI KHUTU. S JINIITb MOTY HAJIESIThCs, YTO
Moe ydacTre ObIJIO OIpaBAaHHBIM. S BBICOKO 1IE€HIO OTJINYHYIO paboTy pelak-
Topckoro kosuiektuBa Menan Dpank, Kpuctbl XaHCWHT U TPOU3BOJCTBEH-
HY10 KOMaHy B [IUpCcoH, MPUHSABIINX yyacTHe B CO3AHNY 9TON KHUTH.

JInyaHo st 661 XOTEJ TTOOJIAr0aPUTH TPEX CBOMX Jeteil: [[sroHa, Asic u Mer-
U, a Takke Moto skeHy DpaH 3a X GECKOHEUHOE TEPIIEHNE 1 TIOJIEPIKKY>.
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YT0o6bl Nucatb MOLLHbIE NporpamMmbl Ha C, Heoba3aTesIbHO ObITb aKcrnepTom! 3T1a
KHUra MakCUMasibHO GbICTPO MOMOXKET BaM OCBOUTb A3blK C 6narogaps
HEBEPOSATHO YETKOMY M MPOCTOMY M3MIOXKEHNIO MaTepuana. Bbl nayunte

BCE OCHOBHblE TEMbI, CBA3@HHbIE C 3TVM $A3bIKOM: KakK OpraHv3oBaTb nNporpammy,
XpaHUTb 1 oTobpakaTb AaHHble, paboTaTb C NEPEMEHHbIMK, OnepaTopamu,
BBOAOM/BbIBOZIOM, YKa3atensiMu, maccusamuv, oyHKUUSAMN 1 MHOTUMW APYTUMUA
Belamn. fA3blk NporpamMMmpoBaHms C elle HUKOrga He 6bl1 TakMm NpoCTbim!

Oka3sbIBaeTcs, s13blK NporpaMmupoBaHusi C MOXKET ObITb NPOCTbIM!

Mepen BaMu - flyyllast U3 COBPEMEHHbIX KHUT M0 MPorpaMMMpoBaHnio

Ha C Ans HaumHawowmx. OHa MOMOXXET BaM MPUOBPECcTN MpakTUYeCcKne HaBbIKW,
KOTOpble MPUroAATca Npu nporpaMmMmmpoBaHun HauTlob0oM A3bike. MNpocTble U
JenbHble NpyYMepbl MOMOryT BaM HauvaTb CO34aBaTb pas/inyHble NporpaMmbl - OT
Urp 4O MOBUBbHBIX NPUNOXKEHU — Ha A3bike C.

Camoe Ba)KHoe:

« CTpyKTypa nporpammsbl e BcTpoeHHble yHKLUMN

e Jlornyeckune onepartopsbl » MaccuBbl 1 ykasatenu

M BbIPDKEHNA e TecTupoBaHMe nporpavm

* NepemeHHble  MeHepauus BbIBOAA

= Unknel N MHOroe Apyroe

['per lNeppwn obyunn nNporpaMMMpPOBaHMIOTLICAYN CTYAEHTOB.
OH Hanucan 6onee 75 KHWUM N0 MHA)OPMATUKE W BbIYUCINTENBHOM
TeXHUKe, NPOAAaHHbIX BO BCEM MUPEe 06LMM TUPaXKoM

6onee 2 MUNIMOHOB 3K3EMMNJIAPOB.

OnH Mwunnep - aBTop u pegakTop ¢ 6osee yem 20-71€THUM OMbITOM
B M3aaresibCKOM Ou3Hece

3ameuaTefibHasA KHUTa, Nosie3Has He TOJbKO AN U3yYatoLLmX
A3bIK C, HO W A1 HOBMYKOB B NPOrpaMMMpoBaHni Boo6GLLE.

o OHa 3HaKOMUT C 6a30BbIMW MOHATUAMU U NpUeMamu
NPOrpamMMUPOBAHUS MPOCTbIM U AOCTYMHLIM S3bIKOM.
BOoMbLIUM M/IHOCOM ABNSIETCS HAMUYME Npak TUYeCcKUX NpuMepoB.

® AnekcaHzp VIoHoB, nporpammmct





