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Beenenue.

[TocoOue moAroTOBICHO aBTOpaMH HAa OCHOBAHUU MPAKTUYECKOTO
OMbITa HCIOJIb30BaHUSI W TMpenojaBaHusi s3bika Cu Ha (akyJbTeTe
BMuK. B nanHoM mocoOuu aBTOpHI CAENAIU MOMBITKY PAacCMOTPEThH
HauboJiee «TOHKHE», C TOYKH 3PEHHSI OCBOCHMS, BO3MOXHOCTH SI3bIKa,
KOTOPBIE YaCcTO OIMYCKAIOTCS MPU U3YYEHUHM WIM HCHOJIB3YIOTCS HE CO-
BceM BepHO. K TakumM 0COOEHHOCTSIM sI3bIKa OTHECEHBI TTpaBuiia pabOThI C
TUIMAMU JJAHHBIX, paboTa C yKa3aTelsiMH, CTPYKTypa IMpOrpaMMbl, BUIU-
MOCTb U CYILIECTBOBAHUE MEPEMEHHBIX U T.M. B TO ke Bpems, B mocoOuu
HE paccMaTPUBAIOTCS MHOTHE JE€Tau SI3bIKa, XOPOUIO U MOJHO U3JI0KEH-
HbIE B JIOCTYIIHOM JINTEPATYpE, TAKNE KAK CUHTAKCHUC SI3bIKAa, PEIKO MC-
MoJIb3yeMble KOHCTPYKIMH (Hampumep, volatile), onucanune OubGamnoTed-
HeIX (yuknuil. [Ipy Hanmucanuu mocoOWs aBTOPBI YacCTO OMUPAIUCH Ha
cBeneHus u3 nonyJyisspHoi kHuru b.Kepuurana u J{.Putum (S3bIK mpoO-
rpammupoBanus Cu. M., «DUHAHCHI U CTaTUCTUKAY», 1992r.).

TEMA 1. Kpatkas xapakTepucTHKA A3bIKa. ba3oBble THIIBI JAHHBIX.
KBanuduxaropsl. Ilepemennbie 1 kKOHCTaHThI. OniepaTopsl U onepa-
nuu. Tadnuna npuopurteroB omepanuii. Boipaxkenusi. IlpuBenenue
THUIIOB.

A3pik Cu — SI3bIK IPOrPAMMHUPOBAHMSI BBICOKOT'O YpPOBHS, TECHO
cBs3anHblil ¢ cucremoil UNIX. Pa3zpaboran Kenom Tomnconom u [lenu-
coMm Putun B 1972 rogy. B nanHom nmocobuu paccMarpuBaeTcsi CTaHAApT
ANSI C, npunsrsiii B 1989r.

B Cu uMeroTcs OCHOBHBIE YHPABJISIOIINE KOHCTPYKLIHH, HUCIIOJb-
3yeMbIe B XOPOILO CTPYKTYPHUPOBAaHHBIX mporpammax. S3sik Cu obecrie-
YuBaeT pazHooOpa3ue TUNOB NaHHBIX. Kpome 6a30Bbix TumoB: char, int,
float u double uMeeTcss BO3MOKHOCTh MOJTYy4aTh LIEIYI0 UEPAPXUIO BbI-
BOJAMMBIX THIIOB JAHHBIX U3 yKa3aTeJel, MaCCUBOB, CTPYKTYp M 00beIu-
HEHU.

ba3oBbie THUIBI JAaHHBIX MOTYT OBITH UCIOJIB30BaHbI ¢ KBAIH(PUKA-
topamu: short, long, signed n unsigned. Bcerna BBINONHAETCS COOTHO-
neHue — pazmep short He Gosbiie pazmepa int, a int, B CBOIO ouepe/ib, He
Oombie pa3mepa long.

HNMeHa nepeMeHHbIX MOTYT COCTOSITh U3 OYKB (3HaK MOIYEPKUBA-
HUsA cuuTaercs OykBoi) u nudp. IlepBas nmurepa o6s3aTenbHO OyKBa.
bonpimre u maneHbkue OYKBBI paziuyarorcs. [ BHYTpEHHUX HMEH
3HAYMMBIMU SIBJISIIOTCS MiEpBbIe 31 nuTepa, a 11 BHEITHUX — 6 JIUTED.
Bce nepeMenHbIe TOHKHBI OBITH OMTUCAHBI /10 UCIIOJIb30BaHUS, HAIIPUMED,

int a;

long b, c,d;

unsigned char s;



double m[100]; /* m - maccuB m3 100 »jiemMeHTOB
Tmna double, MHOEKCH NPUMHMMAKT
sHauenusa or 0 mo 99 */

K nro60iif mepemMeHHOM B ACKIapaii MOKET OBITh TPUMEHEH KBa-
mudukaTop const, yKa3pIBAOIIMI Ha TO, YTO €€ 3HAYCHHE Jajiee MU3Me-
HATbCS HE OyJeT (I MaccuBa 3TO O3HAYaeT, YTO HU OJUH W3 €ro dJie-
MEHTOB HE OyJET MEHSThCS)

const char warnmsg[] = "warning: ";

Oco0eHHOCTH 3alKich KOHCTAHT: Iiejias KOHCTaHTa, Hanmpumep, 123
uMmeeT Tu int. [{eroe 3HaueHne MOXKET Takke UMETh BOCBbMEPUYHOE UITU
HIECTHAILIATEPUYHOE MpecTaBiIeHue. BocbkMepuuHOe HaYMHAETCS C HYJIs
(017), a mectHanuarepuunoe HaunHaeTcs ¢ 0x wiam 0X (0Ox1a). Koncran-
Ta Tuna long 3aBepmaercs OykBo# | wim L, nanpumep, 123L. bessznaxo-
BbIE KOHCTaHTHI 3akaHuuBaroTcs OykBoil u wiam U. KonctanTel Tuma
double uMerOT AECATUYHYIO TOYKY WJIM SKCIOHEHIIMAIBHYIO 4acTh, Ha-
npumep, 123.4 umn 1.234e2. Koncrantsl Tuna float 3akanunBaroTcst Oyk-
Boii f mnu F. Koncrante! Tuna long double 3akanunBatorcs OyxBoii | niau
L, nanpumep, 123.4L.

KoncranTa Tuna char 3anuceiBaeTcs B BUJI€ JIUTEPHI, OOpaMIICHHON
OJIMHOYHBIMU KaBbIukaMu (‘*’, ‘s”). HekoTophie JIUTEpPHI 3aITUCHIBAIOTCS C
MOMOIIIBIO 3apaHee OMpPEeNIeNICHHBIX ACKEHUT-mocieaoBaTenbHocTed (\n’-
HOBas CTpoka, ‘\t’-taOymsumsi, ‘\a’-curHajna 3BOHOK U T.1.). Kpome Toro,
POU3BOJIBHBI BOCBMEPHUUHBIN KOJI MOXHO 3a/laTh B BHJE ‘\000’, TIe
000-0/THa, JIB€ WU TpU BocbMepuuHble MUdpsl win ‘\xhh’, rne hh-onna
WIH JIBE IECTHAIATEPUYHBIE ITUPHI.

CrtpokoBasi KOHCTaHTa (CTpOKa) 3TO HOJb WM OoJiee JTUTEp, 3a-
KIIFOUEHHBIX B JIBOMHBIE KaBbIukH (“‘asdf’). Bo BHyTpeHHeM mpenacTaBiie-
HUU B KOHIIE CTPOKU mpucyTcTByeT ‘\0’, mosTomy, (PaKkTUYEeCKu — 3TO
MaccuB Tuma char u3 n+1 371€MEHTOB, TJIe N YUCIIO 3HAYAITUX CUMBOJIOB.

B Cu umerorca cpeactBa ONMCAHUSA NEPEUYUCIUMOTO THUIA, IS
ATOTO HCMOJIBb3yeTCsl KIIo4eBOe caoBO enum. [Ipu onucanuum mnepeuuc-
JIMMOTO THIA MOJHOCTBIO 33/1a€TCsl HAOOp €ro 3HAYCHUI:

enum palette{white, black=10, red, green=-1,
blue};

/* white, black, red, green m blue — KOHCTAHTEH

NnepeurcamMMoro Tuna palette */

enum palette color;

/*color - nepemMenHas Tuna palette, el MoxeT OHTH

npucBoeHa Jiobas M3 KOHCTAHT 3TOTO Turia*/

color = white;



HiMeHOBaHUME KOHCTAHT NMEPEUUCIUMOTO TUIIA YHUKAIBHO B TIpeesiax 00-
JJACTH BUAUMOCTH. JlaHHBIE KOHCTAHTBI aCCOLMUPOBAHBI C LIEIBIM TUIIOM
CH ¥ MOTYT HCHIOJIB30BATHCS BE3/IE, TA€ UCIOJIb3YIOTCS KOHCTAHTBI THUIA
int. [To yMon4aHut0, KOHCTAaHTaM MEPEYUCIUMOIO THIA MPUCBAUBAIOTCA
nocienoBatenbubie 3Hauenus (0,1,2, ....). Eciu 11 KOHCTaHTBI yKa3aHo
“=3HadyeHue”, TO €l MPUCBAMBAECTCA ATO 3HAUYCHUE, a CICAYIOIIAs 3a HEU
KOHCTaHTa ToJiyyaeT 3HadueHus Ha | Oonbmie U T.1. Takum oO6pa3oM B
npUMepe KOHCTaHThl MEPEeUrcIuMOro tuma palette umeror cienyromme

3HAYECHUS:
white - 0
black - 10
red - 11
green - -1
blue - 0

B s3bike Cu onpe/iesnieHbl onepamnuy ciaeayonX THIIOB:
1. Apudmernueckue onepauunu (+, -, *, /, %):

yHapHbIe omepaiuu + u - (U3MEHsIET 3HaK CTOSIIEH ClpaBa BEJIU-
YUHBI) UMEIOT 00Jiee BBICOKUU MPUOPUTET, YeM OMHApHBIC Orepa-
WA + | - ;

OuHapHbIE oniepanuu +(ClIokKeHNE) U —(BHIYUTAHUE) UMEIOT OJIUHA-
KOBBIW TPUOPHUTET, HUKE MPUOPUTETA orepanuil *(yMHOXEHHUeE),
/(nenenne) u %(0CTaTOK OT JCICHHS);

omepanus / ¢ omepaHaMu TIEJIBIX TUIIOB BBHITIONHSACTCS C YCEUCHU-
eM JIpOOHOM YacTu;

onepauus % ornpezesieHa TOJIbKO JIJIsl OTIEPaH/I0B EJIbIX TUIIOB;
apupMeTHIECKHe ONEepaIi C OJJMHAKOBBIM MPUOPUTETOM BHITIOJ-
HSIOTCS CJIeBA HANPABO.

2. Jlornueckue onepamyi (!, &&, ||)

pe3yabTatoM yHapHOU onepanuu ! (moruueckoe HE) Oyner 0 mnst
HEHYJICBOTO orepaHaa u | s Hys;

npuopuTeT OuHapHOM onepauun &&(Joruueckoe W) Bole npu-
opurteTa OuHapHOU ornepanuu ||(moruueckoe NJIN).

3. Omneparuu oTHOIICHUSA(<, <=, >, >=, ==, |=)

omepanuu <, <=, >, >= HUMEIT OJIMHAKOBBIN IPUOPUTET, HUKE
MIPUOPUTETA ONIEPALIUN CPABHEHUS HA PABEHCTBO == U |=;
orepalud OTHOILIEHUSI HMMEIOT Oojiee HU3KUUA TPUOPUTET, YEM
apudMeTHIeCKUe ornepainu, Ho 00jee BHICOKHI, YeM JIOTUYECKHUE
onepaiuu && u ||.

4. IloburoBsle onepanui (&, |, *, <<, >>, ~)

BCE MOOUTOBBIE OTMIEPAIIMH MOYKHO IPUMEHSTH TOJIBKO K OlepaHaM
IEJIBIX TUIOB (3HAKOBBIM M 0e33HakoBbIM char, shot, int u long);



® pe3ynbTaT MOPA3PSIAHBIX ONeparuii & M | He COBIAIACT C PE3YJib-
TAaTOM JIOTHYECKHUX omepanuil && u ||, Hanpumep, Ansi X=2 u y=5
pesynbratoM x&y Oynet 0, Torna kak pe3yiabratom x&&y Oyaer 1;
e onepanuu <<(CABUT BJI€BO) U >>(CIBHUI BIIPAaBO) MOT'YT UCIIOJIb30-

BaTbCAd Kak 3(PPEeKTUBHOEC YMHOXEHHE W JIeJIEHWE Ha CTENeHU 2:

X<<n yMHOaeT X Ha 2 B n-0oH CTENEeHHU, a X>>n JACIHUT X Ha 2 B n-

Ol CTENEHH, €CIIM YUCIIO0 HEOTPULIATEIBHOE.

5. Omnepamuu npucBamBaHus (=,+=, -=, *=, /= %=, <<=, >>= &=, |-,
=)
® THUIIOM W 3HAYCHUEM JIFOOOW OTepanuy MPUCBAWBAHUS SIBIISCTCS
THUIl ¥ 3HAYEHUE €€ JIEBOrO OlepaH/ia Moclie 3aBepIICHUsI MPUCBaU-
BaHMUSI.
6. MnkpemenTHas (++) u 1eKpeMeHTHasi(--) onepanuu
® MOryT OBITh Kak MPEe(UKCHBIMH, TaK U MOCTOUKCHBIMH, TaK Ha-
npuMep, ++X yBeIMUHUBaeT X Ha 1 10 TOTO, KaKk ero 3HaueHue Oy-
JE€T UCITI0JIb30BAaHO, a X1+ - IIOCJIE;
® S3TH ONEpalNU MOXHO MPUMEHATHh TOJIBKO K MEPEMEHHBIM: 3aIUCh
++(x+y) He BepHa.
7. YcnoBHasi(TepHapHas) onepanus (?7:)
® B BBIPAKECHUU X?y:Z MEPBBIM BBIYUCISAETCS 3HAYECHHUE BBIPAKECHUS

X, U €CJIM OH HE HYJIb, TO PE3YJIbTaTOM CUUTAETCA 3HAUCHUE BbIPA-

YKEHUs Y, UHaU€ — 3HAYCHHUE BBIPAKCHUS Z.

[Tonnast Tabnuia onepanuil ¢ MpaBUjiaMy UX BBIIIOJIHEHHS NIPUBEICHA B
Ipunoosxcenuu 1.

B BbIpakeHHH MOTYT OBITh HUCIOJIB30BAaHbI OMEPAHIbl PA3IUYHBIX
tunoB. [Ipu Berumciennn 000N OMHAPHOMN Orepanuu HaJ ONepaH/IaMu
Pa3JIMYHBIX THUIOB MPEABAPUTEIBLHO OCYLIECTBIISIETCS ABTOMATHYECKOE
npuBeACHUE K 00BEMITIONIEMY THUITY B COOTBETCTBHH CO CIIEIYIOMIEH CcXe-
MOM:



long double

il

double

float

=

unsigned long

=)

long

=)

=

unsigned char, unsigned short ,::> unsigned int

char, short int

[Ipumeuanue. YntaTh CXeMy CIEAYET CIEIYIOMIUM 00pa30oM: «ECIH OJUH
u3 ornepanaoB umeet tun long double, To Apyroii onepana NpUBOIUTCS K
long double» u T.1. Ocoboro BHMMaHUs TpeOyeT ciayyai, Korja OJuH U3
ornepaHioB umeeT TUN long, a apyroit — unsigned int: ecnu nmpeacrasiie-
HUe Tuna long BKiIIOUaeT Bce 3HaueHMs Tuma unsigned int, To unsigned
int mpuBoAMTCS K long, ecnu ke 3TO HE Tak — 00a OomnepaHjia MPUBOSATCS
K unsigned long (3Ta 0cOOEHHOCTH BBI3BaHA TEM, UTO CTaHAAPT si3bika Cu
HE HAKJIQJIbIBa€T OrPAaHUYECHMI HA MAIIMHHOE MPEJCTaBICHUE MEPEMEH-
HBIX, KpOME TOro, 4YTO MAIIMHHOE MpEJCTaBICHUE NepeMeHHOU long
JOJKHO OBITh HE KOPOUY€ MAIIMHHOTO MPEACTaBICHUS IEPEMEHHOM int).
[Ipn BBIMOTHEHWHW ONEpaliy MPUCBAUBAHUS THUI MPABOW YaCTH MPUBO-
JTUTCS K TUITY JIEBOW, HAIIPUMED:
..1int x;

double y=2.9;

X=2+y;
Tun npasoil yactu — double, a nepemenHOIl X OyAeT NPUCBOCHO 3HAUE-
Hue 4.

Kpome aBroMaTn4eckoro nmpuBeeHus! TUTIOB B BHIPAXKEHUH MOKHO
UCII0JIb30BaTh ONEPALIMIO SIBHOTO IPUBEACHUS THUIIA:

(<Tumn>) <BeHIPaXeHMUE>
[Ipumeuanue. B si3p1ke CH HET TOTHYECKOT0 THIIA, a JIID0OE 3HAUEHUE OT-
JUYHOE OT HYJSl CUATAETCS UCTUHHBIM. BhipakeHue-ycioBre NpUHUMAET
3HaueHwue 1, ecnu oHo uctuHHO u 0, ecu oxxkHo. Hanpumep:

..ilnt c,d;
c=getchar () ;
d=c>='0" && c<="9’";




Ecnu BBeneHHbIN cuMBOI — mudpa, To nepeMerHon d OyaeT npucBoeHO
3HaueHue 1, B npotuBHOM cirydae 0.

Brraucnenue J0ruueckoro BBIPAXXCHUA IMPCKPAMIACTCA KaK TOJIBKO

CTAaHOBUTCA N3BECTHA UCTUHHOCTD WJIX JIOXKHOCTB PC3yJibTaTa.

3agaumu.

1y

2)

3)
4)

S)

6)

7)

8)

9)

Kaxkoe 3HaueHue npumer nepeMeHHas z?
int x=1, y=2, z;
a) zZ=x &y | x && x==y;
b) z=x &y | (x &&Yy);
W3meHsTcs v 3HAYeHUs IEPEMEHHBIX X,y,Z U Kakoe 3HaueHue OyaeT
MPUCBOEHO MepeMeHHoM k?
intx,vy, zk;
x=y=z=1;
k=++x && ++y || ++z;
Kak Oyner BRIUMCIATHCS BBIpaKeHUE Z=X+++y ?
Kaxkoe 3nauenune npumMet nepemerHas k?
int k;
k=~(~0<<2);
OrnpenenuTh 3HAaU€HUE BIPAXKEHUS U TUIT pe3yJIbTarta.
a) -3*4L-6/5;
0) (7+6)%5/2;
Kakue 3HaueHUs] MPUMYT LEIOYUCICHHbIE IEPEMEHHbIE X,Y,Z TMOCIe
BBITIOJIHEHUS CIEAYIOIIHNX ONEePaTOPOB:
x=3; y=3; z=1;
Z+H=x<y?X++;y++;
PeanuzoBath 3hPpexTrBHOEC YMHOKEHUE U JICJICHHE TIEPEMEHHOMN X Ha
16, ucnonib3ys onepanuy Mopas3psAIHOro cABUra (yKazaTb BO3MOXKHBIM
TUIN TIEPEMEHHOW X W JMala30H €€ HadyaJbHbIX 3HAYCHHM ISl KOp-
PEKTHOT'O BBITIOJIHEHUS ONIEpaIiH).
Hcnonb3yst TepHAPHYIO ONEpaIUI0, MPUCBOUTH Z HAUMEHbIIIEE U3 3Ha-
yeHuii a, b u c.
int x;
WNuBeptupoBaTh 3 OUTa MEPEMEHHOM X, HAUMHAs 5-TO, a OCTaJbHBIE
OUTHI OCTAaBUTH 0€3 U3MEHEHMUS.

10) intz;

OOHYNUTH B Z BCE pa3psabl, KpOME 5 MJIaANIMX, a B 3 MJIQAIIUX pa3-
psijax yCTaHOBUTH 1.



TEMA 2. Oneparopsl ynpasJjenusi: if, switch, while, do while, for,
break, continue. Ilpocreiimime ¢QyHkuum BBOAa/BbIBOAA: getchar,
putchar, printf.

[Iporpamma Ha sa3bike Cu cocTouT U3 Habopa (PyHKUMM, OfHA U3
KOTOPBIX SIBJISIETCS TJIABHOM, HA3bIBAETCS MAain M 3aIlyCKAeTCsA CUCTEMOU
nepBol. @yHKIMU COCTOSAT M3 OIEpaTopoB. BeIpakeHUE CTaHOBUTCH
OIIEpaToOpPOM, €CJIM 3a HUM HIET TOYKa C 3amsaTod. Touka c 3amsaTou 3a-
KaH4YMBaeT T00O# OmepaTop, KpoMe cocTaBHOro oneparopa { }' Hampu-
Mep: x=0 omepauus npucBamBaHusA, a Xx=0; omepaTop NPUCBANBAHUI.
Kpome omneparopoB npucsanBanus B s3blke CU IPUCYTCTBYIOT OIIEpaTo-
PBI YIIPaBJICHUS.

Ycnoenwiit onepamop if-else.

VYcnoBHBIN oniepaTop NPUMEHSETCS 1JI MPUHATUS PEUISHUs] B HEKOTOPBIT
MOMEHT BBITIOJIHEHUS TTPOTPAMMBL.

1f (<BelpaxeHMe>) <omnepatopl>[else<onepaTopZ>]
Ecnu BbIpa)k€HME MCTUHHO, TO BBIINOJIHSETCA omneparopl, B MPOTUBHOM
ciydae ornepatop2.HacTh else MOXET OTCYyTCTBOBATb.

if (a>b) z=a; else z=b;
Ecnu B 01HO# U3 BETOK HEOOXOIUMO BBINOJIHUTH HECKOJIBKO OTIEPAaTOPOB,
HCIIOJIb3YETCsl COCTaBHOM omepartop { }.
[Mpumevanue. Ilocme mpaBoit (urypHoit CKOOKM TOYKa C 3amsiToON HE
CTABHUTCSA.
Bo BnokeHnHbIx oneparopax if peiicTByeT mpaBuiio: else Bceraa OTHOCHUT-
¢ K OmwkaiimeMmy He3akpeiToMy omneparopy if. Jis U3MEHeHus 3Toro
MOPsIIKA BBITIOJHEHUS ONIEPATOPOB OOBIYHO MCIOJIB3YIOT COCTABHOW OTe-
patop.
3agaua 1. BeecTy U3 CTaHIApPTHOTO BXOJHOTO MOTOKA OJAWH CHUMBOJI W,
ecJIi 3TO uudpa, To MPUCBOUTH LEJIO0N NepeMeHHON k HylneBoe 3HaueHue,
€CJIM BBEJICHHBIN CUMBOJI OKaXeTcsl OyKBOM a, TO K MPUCBOUTH 3HAUCHHE
OJIMH, BO BCEX OCTAJIbHBIX CIIy4asX MEpEeMEeHHON K MpHCBOUTH 3HAYEHUE
JIBA.

int c,k;
c=getchar () ;
1if(c>="0" && c<="9") k=0;
else if (c=="a’") k=1;
else k=2;

"B Cu ;' He pa3zenseT onepaTophl, KaK B JPYTHX S3bIKAX MPOTrPAMMHPOBAHHMS, HAIPUMED, B
ITackaie, a sBiII€TCS HEOTHEMIIEMOM YACTBIO OIIEPATOpA.

% Bammch if(x==y){...};else{...} mpuBener k omnOKe KOMIMWISALKH (3[ECh ; pACCMATPUBACTCS
KOMITWJISITOPOM Kak ITyCTOHM OIepaTop Iocie ""COKpaIeHHOTro" YCIIOBHOTO, a CJeoBaTeNbHo, i else
HET COOTBEeTCTBYIOIIETO if )
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Iepexntouamensw switch.

[Ipy MHOXECTBEHHOM BETBJIEHHM MPOTPAMMBI HHOTA BMECTO
BJIOKEHHBIX OrepaTopoB if y1o0Hee ucroab30BaTh MEPEKIIOYATENb.
switch (<Bepaxenme>)

case <KOHCTAHTHOe BBpaxeHme 1>: <omnl>...<onN>
[break; ]

case <KOHCTaAHTHOe BepaxeHume M>: <omnl>...<onN>
[break; ]

[default: <oml> . . . <omN>]

[Ipu coBnageHnM 3HAYECHUN BBIPAKEHUS U KOHCTAHTHOTO BBIPAXe-
HUSI OJTHOM W3 BETBEW, BBIMOJHSIIOTCSA ONEPATOPbI 3TOM BeTBU. Onepartop
break BbI3bIBacT HEMEIJICHHBIN BBIXOJ M3 INepekaouarens. Ecnu onepa-
Top break oTcyTcTBYeT B BHIOpaHHOUW BETBH, TO OyAYT BBIIIOJIHEHBI OIle-
paTophbl CAEAYIONIEH BETBU U T.J. 10 TEX IOP, MOKA HE BCTPETUTCSA Olepa-
Top break mim He 3aKOHYATCS BETBU MEPEKIIIOYATENS.

[Tpumeuanune. BerBu case u default moryT ObITH pacmosioXeHBI B
Jr000M TopsnKe, Tpu 3ToM BeTBb default BBIMOMHUTCS, TONBKO B TOM
cily4yae eciii He OyJeT COBNAJCHHUS HU C OJHUM KOHCTAaHTHBIM BhIpake-
HHEM.

Jlanee npuBOAUTCS PELICHUE 3a1a4M | ¢ TOMONIBIO MEPEKITI0YATEIIS.

... 1int c,k;

switch (c=getchar()) {

case ‘0':
case ‘1':
case ‘2':
case ‘3':
case ‘'4':
case ‘5':
case ‘6':
case ‘7':
case ‘8':
case ‘9':
case ‘a’:
default: k=2;

reak;
reak;

NN

=0; b
1; b

}

Onepamopul yukna while u do-while.

B oneparope uukiia ¢ mpeaycioBUeM:
while (<BmlpaxeHmue>) <omnepaTop>
U OIIEpaATOpPE LHUKIIA C ITOCTYCIIOBUEM:
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do <omepaTop> while (<BeEpaxeHue>) ;
TEJIO IIUKJIA BBIMOJHAETCS JO TeX MOp, ITOKA BbIpakeHUE UCTUHHO. Ecnu B
IIUKJIE HEOOXOIMMO BBITIOJHUTH HECKOJIBKO OIEpPaTOPOB, HCIIOIL3YETCS
COCTaBHOU orepaTtop {}.
3agaua 2. I3 ctrangapTHOr0 BXOJHOTO MOTOKA BBECTU CTPOKY U 3alKcaTh
ee B MaccuB str. /[nmuHa ctpoku He npeBsbimaet 80 CUMBOJIOB.
.. int c,1i;
char str([80];
1=0;
while ( (c=getchar())!="\n’) str[i++]=c;
str[i]="\0";

Onepamop yuxaa for.

Omneparop 1ukia for COCTOUT M3 3aroJioBKa U Teja IUKIIA.
for ([<BepaxeHumel>]; [<BrpaxeHMue2>] ; [<BeEpaxeHUe3>])
<omnepaTop>
Orneparop Tena IUKIIA BBINOJHIETCA 0 TEX IMOp, MOKa BbIpa)e-
HUE2 WUCTUHHO. [Ipu OTCYTCTBUM BBIPAXKEHHUE2 CUHUTAETCS WCTUHHBIM.
Bripaxkennel 0ObIYHO COAEPKUT HayajdbHbIE MPUCBAUBAHUS, a BbIpAXKe-
HUE3 - U3MEHEHUE 3HAYEHUs MapaMeTpa UKIa Ha Kaxaou urepanuu. B
ATUX BBIPAXKEHUSIX YacTO HMCIOJB3YIOT omepauuto "," (3amsitas). Aunro-
PUTM BBITIOJTHEHHUS [TUKIIA fOr BRITVISIAUT CIEAYIOMUM 00pa3oM:
< BHpPaxeHuel>;
while (<Brpaxenme?l>) { <onepaTop> <BHpPaxeHue3>; }
Hampumep, 9T0061 00HYTUTH JIEMEHTHI 11EJI0UYNCICHHOTO MACCUBA,
MOKHO MCIOJI30BaTh UK for.
...int m[10], 1i;
for (1=0;1<10;i++) m[1]=0;
B BBIPOKIEHHOM Cily4yae BCE BBIPAXKEHUS U ONEPATOpP Teja LUKIA MOTYT
orcyTcTBOBaTh. Hampumep: for(;;); - 3To O€CKOHEUYHBIN UK.
BxiiroueHne B 3arojIoBOK LHKJIA ITOCTOPOHHMUX BBIYMCIIEHHUM J0-
IIyCTUMO, HO CUUTAETCS IIJIOXUM CTUIIEM ITPOIPAMMUPOBAHHS.
...int m[10], i;
for (i=0;i<10;m[i++]=0) ;
[Ipumeuanue. [lapamerp HMKIA U COCTABIAIOIINE YCIOBHS €TI0 OKOHYA-
HUSI MOTYT U3MEHSTHCS B TEJI€ LMKIA. BBIXOAHOE 3HAYCHHE MapameTrpa
LUKJIA BCET/ia ONPEAEIIEHO.
3angaua 3. Onpenenuts IHHY cTpoku. HyneBoit 0aliT He CUUTATS.
..char s[100];
int len, 1i;
for (1i=0;s[1];1++);
len=1i;
3agaua 4. YaanuTh U3 CTPOKH BCe TTPOOEIIHI.
...char s[100];
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int i, Jj;
for (i=0,3=0;s[1i],;1+t+)
if(s[i]!=" ") s[J++]=s[i];
s[31="\0";
3apaua 5. HapucoBarh ropu30oHTaJbHYIO THCTOIPAaMMYy YacTOThI BXOXK-
JIEHUsI BBEJICHHBIX CHUMBOJIOB. BBecTH MacmTabupoBaHuE MO TOPU3OH-
TaJbHOM OCH TaK, YTOOBI TUCTOrpaMMa ObllIa pa3BEpHyTa Ha BCE OKHO.
#include <stdio.h>
main ()
{ 1int ¢, m[256]={0}, i, J, max;
while ((c=getchar())!="\n") mlc]++;
for (i=1,max=m[0];1<256;1i++)
if (max<m[i1]) max=m[i];
for (i=0;1<256;i++)
1f(m[i]) {
printf (“%c”,1);
for (j=0;3<80*m[1i] /max; J++) putchar (‘*’);
putchar (‘*\n’) ;

}

Onepamopul break u continue.

Omnepatop break; BrI3bIBacT HEMEIJICHHBIM BBIXOJI U3 Teja UKJIA WIH U3
epeKIIFoYaTens switch.

Omneparop continue; BbI3bIBAET HEMEIJIECHHBIA MEPEXOJ K CIIEIYIOIIEH
utepanuu nukia (while, do-while wiu for).

3agaum.
1. #define MAXLEN 256

char strfMAXLENT];
nt 1;

[lycth B CHMBOJIBHBIM MAacCCUB Str 3amucaHa CTPOKa, JJIMHA KOTOpPOHU

Menbiie MAXLEN.

a) PeBepcHpoBaTh CTPOKY, HE HCIOJb3Ys JIOMOJHUTEIbHBIX MAacCH-
BOB.

b) char strl[MAXLEN];
Konuposats cTpoky str B strl.

c) IIpeoOpa3zoBaTh CTPOKY B LIETIOE.

d) Llemoe uwucno, 3amucaHHOoe B NEPEMEHHOW 1, MpeoOpa3oBaTh B
CTpPOKY.

2. BxonHo#l MOTOK COCTOMT M3 CiOB. [[nuHa cioBa He npesbimaer 80
cuMBOJIOB. Pazgenurenu mexay cioBamu: mpoOen, 3amsrtasi, KOHEIl
CTPOKH.

a) Pacneuararb BXOAHOI MOTOK IO OJHOMY CJIOBY B CTPOKE.
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b) Pacneuarats pa3mep camMoi JJIMHHOW CTPOKH.
c) Pacrneuararb camyto JJIMHHYIO CTPOKY.

3. TlocTpouTh BEPTUKAIBHYIO TMCTOTPAMMY YACTOTHI BXOXKIECHUS IPO-
M3BOJIBHBIX CUMBOJIOB BO BBOJHUMYIO M3 CTAaHJAPTHOTO BXOJHOTO IO-
TOKa CTpOKy. ['mcrorpamMmma 1omkHa 3aHUMATh BCE OKHO, T.€. MAcCIlTa-
OupoBaHUE JIOJDKHO OBITH MPOU3BEICHO KaK MO BEPTUKAIM, TaK U 1O

TOPU30HTAIIH.
4. BBecTu CTPOKY M3 CTaHAAPTHOTO BXOJHOI'O MOTOKa B MAacCHUB THIIA
char, ynanuth U3 CTpoku KoMMeHTapuu. (/* . . . */) JlonoJHUTENbHBIC

MaCCHBBI HE MCIIOJIL30BaTh.
5. Hanucarp MalmHHO-HE3aBUCUMYIO MPOTPaMMy, OOHYIISIONIYIO KaXK-
JyI0 YETHYIO IBOUYHYIO SJIMHUILY B YUCJIE TUIA int.
6. HamucaTh MaliMHHO-HE3aBUCUMYIO MPOTPaMMy, TPAHCHIOHUPYIOIIYIO
JIBOMYHBIN KOJI 1IEJIOTO.

TEMA 3. Ilonsatue yka3arensi. Padora ¢ agpecamm. Yka3arejum H
MAaCCHBBI.

OnHolt W3 OTJIWYUTENBHBIX OCOOCHHOCTEHM si3bika Cu sIBISETCS
BO3MOKHOCTh MCIIOJIb30BaHUS B MIPOTpaMMax yKasaTeJeu. YKazaTeliem
SIBIIIETCSL TIEPEMEHHAS, 3HAYEHUE KOTOPOU €CTh eu:[pec3 HEKOTOpO#l 00-
nactu naMiaTi Cu - mporpaMMbl. YKa3aTellb MOXKET CChbUIAThCA Ha Iepe-
MEHHBIE OIPEACIICHHOTO TUIA U QYyHKIIUH.

Hampuwmep:

char c, *p;

rJie C — 9TO NepeMEeHHasi CHMBOJILHOTO THUIIA, & P — 3TO yKa3aTelb Ha 00b-
€KThl CHMBOJILHOTO THIA. YKa3aTelb P MOXKET COJEPKATh aapec JH00ro
00BEKTa CHMBOJILHOTO THUTIA.
VYuapnas omneparusi & - 3TO onepanus B3sSTHS aapeca 00beKTa, Hampu-
Mep: p=&c; a yHapHas ornepanusa * - 3TO onepanuss KOCBEHHOM ajpeca-
Uy (WM packpeITHs ccbliku). Hampumep, oneparop *p=’a’; unTepnpe-
TUPYETCS CIEIYIOMKUM 00pa3oM: 00BEKTY, HA KOTOPBINA CChUIAETCS yKa3a-
TEJb P, NPUCBOUTH 3HAYEHUE, PABHOE KOy CUMBOJIA 'a'.

[Ipu yBenMUeHUM 3HAUYCHUS yKA3aTelsd HAa €JUHUILY Ha CAMOM JIeJie
aZipec yBeJIMUMBaAETC Ha pazmep oObekTa. Hanpumep:

double x=1.5,y=7.1,*dp;

dp=6&x;

dp++;

y="*dp-3;

3 Peup et 06 yc1oBHOM aapecamun B CH-MamnHe. JTa afpecaris MOKeT He COBIAATh C
peanbHOM aapecarueit O3Y DBM.
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Jlis npumepa OyzieM CUMTaTh, YTO MEPEMEHHBIE X U Yy pa3MeUIeHbl B Ma-
MSTH PSAOM (MOAaBIIsAONIEee OOJBIITMHCTBO KOMIIMIATOPOB Pa3MECTUT UX
psAaoM, HO B cTtaHaapte s3bika Cu 3TO HE 3apMKCHPOBAHO), TOTIa MOCIIE
onepanuu dp++, 3HaueHue ykaszarens dp yBenwuutcs Ha sizeof(double) n
OH OyJeT yka3bIBaTh YK€ Ha NMEpeMEHHYI0 y. B ciexyromiem omneparope
NPUCBAaMBAaHUS 3HAUEHHUE MIEPEMEHHON Y YMEHBIINUTCS Ha TPH.

[Ipumeuanue. YHapHbie onepaTopbl * U & UMEIOT 00Jiee BHICOKUMI
IPUOPUTET, YeM apUPMETHUYECKUE ONEpPaTOpPbl, U OJMHAKOBBIN MPUOPU-
TET C YHapHBIMH omneparopamu ++ U -- . Belpaxkenue *p++ uHtepnperu-
pyeTcs CIeAyromuM 00pa3oM: B3sITh 3HAYEHUE 10 a/IPECy, XpaHsIIEeMycs
B yKazarese p, a 3aTeM YBEJIUYHUTh aJ[pec B p Ha pa3Mep 00beKTa, Ha KO-
TOpBIM cchlIaeTcsl ykaszarenab. Omnepauuu * U ++ HUMEIOT OAMHAKOBBIN
IPUOPUTET, HO BBHINOJHAIOTCS crpaBa HaneBo. [loaTtomy cHauana Oynet
BBINOJHEHA NOCT(UKCHAs oniepanust p++, HO IPU ATOM YBEJIUYECHUE 3HAa-
YeHHsl ajpeca OyJeT OTJIOKEHO JI0 OKOHYAHHUS BBIUMCIEHHSI BCETO BbIpaA-
KEHUS. AHAJIOTUYHO, B Clly4ae *--p aJpec B P YMEHBIIUTCS MPEXKIE, YEM
10 3TOMY yKa3aTelo OyAeT MOIy4eHO YMCIO, T.K. 31eCh -- - MpePUKCHAs
orepanus.

B s3pike Cu MOXHO TakKe ONpelesuTh yKa3zaTelb Ha Heolpese-
JICHHBIU TUIL:

void *vp;
Takomy yka3zaTento MOXeT ObITh MPUCBOEH aJpec 00bekTa Jt000ro Tuna
WIN 3Ha4YeHHe Jt000ro ykaszaresns. O0paTHOe HEBEPHO.

int *ip, k;

void vp;

ip=¢&k;

vp=ip; // TlpaBUJILHO
ip=vp; // HenpaBuIbHO

ip=(int*)vp; // HpaBuibHO
Han ykazatenem tumna void* Henb3s BBITIONHSATH ONEpAIdi0O KOCBEHHOU
azpecanuy 0e3 SBHOT'O IMPUBEACHUS THIIA.

k+=* (int*) vp; // TpaBUIILHO
(int*)vp++; // HenpaBUIBHO
((int*)vp) ++; // TpaBUIILHO

Yka3zarenu MCIOJB3YIOTCS Yallle BCero mpHu padoTe ¢ MacCHBAaMH.
NMs MaccuBa €CTh KOHCTAHTHBIM yKa3aTesb, COACPIKAIIUN aapec HyJe-
BOT'O DJIEMEHTA.

double m[10], *dp;
YroOsl mpucBoUTh yKazaTento dp aapec Hayaisa MacCMBa m, MOXHO Ha-
nucath dp=m; wim dp=&m[0]; yTO SKBUBAJICHTHO. YBEIUYCHHUE 3HAUC-
HUS yKa3aTellsd Ha eIUHUIlY TPUBOJUT K CIACAYIOMIEMY AJIEMEHTY MacCH-
Ba.
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dp=m; - anpec m[0]

dp+1 - azgpec m[1l]

dp+i - anpec m[i]

*(dpti) - m[i]

m++; /* ommbka, KOHCTAHTHHM yKas3aTelb

M3MEHSIThL HeJib3a */

3anaual. B BellleCTBEHHOM MacCHBE HAWTH MaKCUMaJIbHOE 3HAUCHHUE.
double m[100], *p, max;

for( p=mt+l,max=*m;p<m+100;p++)
if (max<*p) max=*p;

Ykazarenu MOXKHO IIpUCBAUBAThb, CPABHHUBATH, BBIYUTATh U CKJIAAbIBATb C
OCJIbIMH YU CJIaMU.

3agaua 2. Onpenenuthb JUIMHY CTPOKHU.
char str[100], *p, len;

p=str;
while (*p) pt+;
len=p-str;
3agaua 3. CkonupoBaTh CTPOKY S B t.
char s[100], t[100], *pl, *p2;

pl=s; p2=t;
while ( *p2++=*pl++);

3apaumn.
1. KonkareHupoBaTh CTpOKH (aHaJor (hyHKIHH strcat).

2. CpaBHUTH CTPOKH (aHATOT (QYHKIMH Sstrcmp).

3. IlpucBOuTH NEPEMEHHON €AMHUILY, €CJIM OJIHA CTPOKA COJEPIKUTCA B
KOHIIE IPYyTOW, U HOJIb B IPOTUBHOM CITy4ae.

4. TloMeHATh MECTaMM NEPBBIA OTPULATENBHBIN JIEMEHT BEIIECTBEHHO-
ro MaccuBa ml ¢ mociegHUM MOJOKHUTENBHBIM 3JIEMEHTOM BELIECT-
BEHHOI'0 MaccuBa m?2.

5. M3MeHUTh 3HaK y BCEX OTPULATEIBHBIX 3JIEMEHTOB BEIECTBEHHOIO
MaccuBa X.

6. Omnpenennutb, y CKOJBKMX 3JEMEHTOB LEJIOYHCIEHHOTO MaccuBa X
paBHbIE coceau(MPeablAyIIMi U MOCICIYIONUNA 3JIEMEHTHI). 3anucaTth
OTBET B IIEPEMEHHYIO N.

7. IlpoBepuTh Ha PaBEHCTBO CTPOKH S1 M S2 MPHU yCIOBHH, YTO MPOOEIBI
HE YYUTBIBAIOTCS.

8. OmnwucaHsbl 2 CTPOKH:
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char s[255], t[10];

[ToxpcuuTarh KOIWYECTBO BXOXKJICHUM CTPOKH t B CTPOKY S, OTBET 3a-
nycath B MEPEMEHHYIO count, a IEpEeMEHHON last mMpUCBOUTH MHJIEKC
HayaJia [OCJIETHErO BXOXKICHHUS.

9. Omnucanbl 2 CTPOKHU:
char s[200], t[200];

Bce undpsl cTpoku s 3amucaTh B HA4allo CTPOKH t, @ OCTaJbHbIE CUM-
BOJIbI — B KOHEI (B JTI000M MOPSIKE).

10.YopsinouuTh BEMIECTBEHHBIM MAacCCUB X MO HEYOBIBAHUIO, UCIIOIB3YS
METOJI COPTUPOBKHU BBIOOPOM (HAMTH MaKCHUMAaJIbHBIA 3JIEMEHT MacCH-
Ba U NEPECTABUTh €r0 C MOCIECIHUM 3JIEMEHTOM; 3aT€M IPUMEHHUTH
ATOT 7K€ METOJI KO BCEM 3JIEMEHTAM, KPOME TIOCIIETHETO).

11. YropsimounTh BEIIeCTBEHHBI MACCUB X MO HEYOBIBAHUIO, UCIIONB3YS
METOJI COPTUPOBKHM 0OMeHOM ("'MeTo my3bIpbKa') (TociieI0BaTeIbHO
CpaBHMBATh Mapbl COCEAHUX ANEMEHTOB: X1 ¢ x2, X2 ¢ X3 u T.1., U ec-
JU  TEPBbIN 3JIEMEHT Mapbl OO0JibIllE BTOPOTO, TO MEPECTABISATh UX —
HaUOOJBIINHI SJIEMEHT OKAXKETCSl B KOHIIE MacCUBa; 3aT€M IMPUMEHUTD
ATOT K€ METOJI KO BCEM 3JIEMEHTaM, KPOME MOCIIEAHETO).

12.Y1nopsiiounTh BEMIECTBEHHBIM MAcCCHUB X MO HEYOBIBAHUIO, UCIIOIb3YS
METOJ COPTUPOBKH BCTaBKaMu (MyCTh MEPBbIC K 3JIEMEHTOB yKe yIIo-
psAIOYEHBI MO HeyObIBaHMIO; B3SITh (k+1)-bIii 3JIEMEHT U pa3MECTUTh
ero Mexay nepBeIMU k, HE Hapy1as opsI0K).

TEMA 4. llousitue pynknun. Oneparop return. Ilousitue npororu-
na pyHkuuu. MexaHusm nepexadyu napamMmeTrpos.

B cranmapre ANSI C npencraBneHo aBa crioco0a OMUCAHUS U OTIpeieIie-
HUs (DYHKIMH, Tak Ha3bIBacMble «HOBas» (BBEJACHHAs CTaHIAApTOM) U
«cTapas» (UcrHoJib3yemas 0 IPUHATUS CTaHAapTa) HOTALUH.
CornacHO HOBOW HOTalMM OMpeJeieHue 00l (yHKIIMU UMEeT cle-
OYIOIINI BUJ:
[<Tun pe3’ynabTaTa>]<uMsa QYHKUMM> ( [COMCOK HapaMeTpOoB])
{ [mexmnapauun]

[onlepaTopH]
}
CornacHo cTtapoit HOoTauMu (QYHKIUS OMpENENsieTcsl ClenyomuM obpa-

30M:
[<Tun pesynabTaTa>]<uMa QYHKUMMK> ( [COMCOK MMEeH IapaM. ])
[onMCcaHKe napaMeTpoB]
{ [mexmnapauun]
[onlepaTopH]

B sToMm cityyae B KpyriibIX CKOOKax mociie MMEHU (DYHKIIUU Tepe-
YUCIISIIOTCS UMEHA MapaMeTpoB, a UX TUIIbI 33JIal0TCs TIEpe]l MepBOM OT-
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KpbIBatomeid purypaoir ckoOkoil. DyHKIHMS MOXKET BO3BpaIiaTh OJHO
3HAYEHHE, TUI KOTOPOI'O YKa3bIBae€TCs B 3ar0JIOBKE, a CAMO 3HAYCHHE 3a-
JTAeTCs BBIPAKEHUEM B orniepaTtope return:

return <BBPaAXeHUE>;

OmnepaTop return BO3BpaIlaeT ynpaBieHHE BbI3BaBIICH QyHKINH.

Ecnu Bo3BpamniaemMoe 3HaY€HUE UMEET TUI Int, TO TUI PE3YJIbTaTa MOXKHO
He yKa3biBaTh. OYHKIMS MOXKET U HE BO3BpallaTh 3HAYEHHE, TOT/Ia BME-
CTO THUIIA pe3yJibTaTa ciaeayeT nucath void.

B crangapt Cu ObL10 100aBJIEHO CPEICTBO KOHTPOJIS 32 COOTBET-

cTBUEM (aKTHUECKUX MapamMeTpoB B BbhI30BE (PYHKIUU €€ (HOopMabHBIM
napameTpaMm. B Hauanme mporpammuoro ¢aina, Kak MpaBHIIO, JJIsS BCEX
byHKUMNA, KpoMe main, 3a7al0Tcsi NPOTOTHIbLI. CHHTAKCUYECKH MPOTO-
THUI TOBTOPSET 3aroioBok ¢yHkuuu. [Ipu oTcyTcTBUM npoToTHNa PyHK-
LMY, €CIIA B BBIPAXKEHUU BCTPETHIIOCH UMS, HUT'JIE PAHEE HE OINHCAHHOE,
32 KOTOPBIM ClIeAyeT OTKpbIBarollasi CKoOKa, TAKOE MUMsI CUUTACTCS UMe-
HeM (PyHKIMH, BO3Bpallaroliei 3Hauenrue tuna int. [Ipu HecooTBeTCTBUM
TUIIOB (POPMAJIBHBIX M (PAaKTUYECKUX NapamMeTPOB aBTOMATHYECKOE MpPH-
BEJICHHE THUIIOB HE OCYIIECTBISAETCS, YTO MPUBOAUT K OMIMOOUYHOMY pe-
3yJbTaTy. A MpU HATUYUKM TPOTOTHNA (YHKIMHU BCE MPUBEACHUS TUIIOB
OCYUIECTBIISIIOTCA aBTOMaThyecku. CoriacoBaHHOCTh MMEH MapaMeTpoB
B POTOTHUIIE U B ONpeieSieHnU (PYHKIIMU HE TpeOyeTcs, MOTyT ObITh yKa-
3aHbBI TOJILKO TUIIBI TAPAMETPOB O€3 UMEH.
B ciyuae crapoit HoTanuu B MpOTOTUTIE (PYHKIIMU MapaMeTphl HE YKa3bl-
BaIOTCSI, U KOMITUJISITOP HE MOKET OOHAPYKUTh OMIMOOK MPU HECOOTBET-
CTBUHU KOJINYECTBA (POPMaTBHBIX U (PaKTHUECKUX MapaMeTpOB UIW UX TH-
noB. [Ipumep omucanus u omnpezaeneHuss PyHKIIMA B HOBOM M B CTapou
HOTALMSIX:

/*npoToTun */ /*npoToTun */
int f (char) ; int f£();
/* onpenesedue */ /* onpenesenue */
int f(char c) int f(e)
{ char c;

/*..Tejjo byHKUMNM..*/ {
} /*..Tejio OYHKLMN..* /

}
HOBasi HOTAIUs cTapas HOTaIus

ApryMeHTbl (QyHKUIMHM nepefarorcs no ‘“3HadyeHuro”. Eciaum apry-
MEHTOM SIBIISIETCS UMsI MaccuBa, TO (YHKIMH MEpPEJaeTCcsl KOMUs aapeca
Hayaja 3TOr0 MaccHBa, a caM MaccuB He konupyercs. Henb3s nepenats
LEJIMKOM caM MaccuB (DYHKIIMHU U TaKUM 00pa3oM:

int arr[10];
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f(*arr) ;
B atoMm ciiydae ¢pynknus f momydnt B kadecTBe (aKTHUECKOTO 3HAYCHUS
apryMeHTa 3HaueHHE HYJIEBOTO DJIEMEHTAa MAaCCHUBa.

3agaual. Hanucate QyHKIMIO, CYMMHUPYIOUTYIO J1Ba BEIIECTBEHHBIX 3HA-
YeHUs B JIByX BapHaHTaX: CyMMa — BO3BpallaeMoe 3HaueHue (QyHKIHUH U

cymMma — napameTp QyHKIuu.

double suml (double,double);/* npoToTum
byHKUMM suml*/

void sum2 (double,double,double*); /* mpoToTun
byHxuMM sum2*/
main ()
{ double al=2.5, u;
int a2=3;
u=suml (al,a2);
printf (“u=%f\n”,u); /* u=5.5 */
sum?2 (al, a2, &u) ;
printf (“u=%f\n”,u); /* u=5.5 */
}
double suml (double x,double vy)
{ return x+y; }
void sumZ2 (double x,double y,double *z)
{ *z=x+y; }
3agaya 2. Hanucarh (QyHKIHIO CYMMHPOBAHHS JABYX IIEIOYUCICHHBIX
BEKTOPOB.

void sum vec (int*,int*,int*,int);
main ()
{ int m1[20],m2[20],m3[2071,1;

sum vec (ml,m2,m3,20);
for (i=0;1<20;i++)
printf ("m3[%d]=%d\n”,i,m3[i]);
}
void sum vec (int x[],int *y,int z[],int k)
{ int 1i;
for (1=0;i<k; i++)
*ztt=x[1]+y[i]; /*z[il=x[il+y[i]l;*/
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Crcok ¢GopMallbHBIX TapamMeTpoB (YHKIUUA MOXKET OBITh Iepe-
MEHHOU JJIMHBI — B 3TOM CJy4ae OH 3aKaH4YuBaeTcs , ...” U JOJDKEH CO-
JepKaTth XOTs Obl OAMH HMMEHOBaHHBIA mnapametp. I[lpumepom Takoi
dynkun sBisgercs GyHKIus nedatu printf, onncannas B stdio.h:

int printf (const char *format, ..);

Jlist paboThI ¢ mapaMeTpaMu, KOJIMYECTBO U TUIT KOTOPBIX 3apaHee
HE M3BECTHBI, UCMOJIb3YETCS MEXaHU3M MaKpOCOB U3 (haiiyia cTaHIapTHOU
oubnuorekn <stdarg.h>. B tene QpyHKUMU 3aBOAUTCS MEpEeMEHHas TUIa
va_ list — ykasareiab Ha OYEPEIHON HEMMEHOBAaHHLIN aprymenT. Jloc-
TyIl K HSUMEHOBaHHBIM [1apaMETPaM 4epe3 NEPEMEHHYIO Thma va list
BO3MOKEH TOJBKO IOCae OOpalieHHs K Makpocy va start. Makpoc
va_ start momydJaer aBa ImapaMeTpa - MEPEMEHHYIO THIA va list m
MOCJIEIHNI UMEHOBAHHBIN napameTp QYHKIMH U UHUIIMAIU3UPYET Tepe-
MEHHYIO THIa va 1list Tak, 4ToObl OHA yKa3blBaja Ha IEPBbI HEHMe-
HOBaHHBIU [Tapamerp:

int f(pl, p2, ...)

{

va list parg;

va start(parg, p2);/* p2 - nocjuenHuu
MMEHOBAHHEINM NapameTp oyHkumm £ */
int 1 = va arg(parg, int);

va end (parqg) ;

}

Hanee, kaxjaoe oOpallieHue K Makpocy va arg BbLIAET O4epel-
HOU MapaMeTp U MepeIBUTraeT yKas3areab (IEpEMEHHYI0 Tuna va_ list)
Ha cienyromui mapamerp. K Makpocy va arg oOpamarorcsa ¢ AByMs
napaMeTpamMu — IEPEMEHHOM Thma va list, NPOMHHULUAIM3UPOBAH-
HOM ¢ IMOMOILIBI0 va start, ¥ UMEHEM TUIla BO3BPAIAEMOro IapaMer-
pa. Makpoc va end HyKeH A KOPPEKTHOIO 3aBEpIIEHHs PadOThI €
IIEPEMEHHON THIa va_list.

[TockonbKy (DyHKIMH HE W3BECTHBI HU THUIIBI NEPEIABAEMBIX HE-
MMEHOBAHHBIX ITapaMETPOB, HU UX KOJWUYECTBO, TO JUI KOPPEKTHOM pa-
O0TBI C TAKMMU MapaMeTpamMu MOKET UCIOJIb30BAThCS pa3jinyHas 10MoJI-
HUTeNbHas uHpopManus. Hanpumep, kak B ciiydae QpyHkiuu printf,
napamerp format MOJHOCTBIO ONPENETSAET THUMBI U YUCIO MOCIENYIO-
mux napameTpoB. pyroii cnoco0d — nepenaBath yepe3 GUKCUPOBAHHBIN
IapaMeTp KOJNYECTBO HEMMEHOBAHHBIX ITAPaMETPOB.

[Ipumep: Hanucats QpyHKIMIO, BO3BPALIAONIYI0 MAaKCUMAJIbHBIA U3 TO-
JYYEeHHBIX €10 (PaKTHYECKUX MapaMeTpoB (Tura unsigned int).
#include <stdio.h>

#include <stdarg.h>
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unsigned int unsgn max (unsigned int count, ...);
/* UMCJIO HEeMMEHOBAHHEIX [IapaMeTpOB IIepemaeTcs
yepes rnapamMeTp count M He YyUMTHBAETCS IIPU I10-—
MCKe MakKkcuMyMa. */
main ()
{
printf (“‘max = %d\n”,
unsgn max (3, 10, 20, 30));
}
unsigned int unsgn max (unsigned int count, ...)
{
va list ap;
unsigned int res = 0, cur;
int 1i;
va start (ap, count);
for (i=1; i<=count; i++)
if(res < (cur = va arg(ap,uinsigend int)))
res = cur;
va end(ap);
return res;

3ajgaun.
1. Jlan MaccuB, cojiepKaliuil 3aJaHHOE KOJIMYECTBO BEIIECTBEHHBIX UH-

cesn. Hammcars (yHKIMIO, BO3BPAIAIONLYI0 MAKCUMAIbHOE 3HAYCHUE
ATOr0 MacCHBa.

2. JlaHBI LIEJTOYMUCIEHHbIE MACCUBBL X U Y , coaepxkamue 1o 20 3j1emMeH-
ToB. Hanucath (pyHKIMIO, KOTOpasi BO3BpaIllaeT 3HAYEHHUE U.

20 15
2
E X;",npu E x;y, >0
— ) i=l i=1

U_ 20 )
§:yi,uﬂaue

i=10

3. Hanwmcarp ananor ¢pyHKuuH strstr , KoTopasi BO3BpalllaeT yKa3aTeilb Ha
MEpBOE BXOXKJICHUE OJHON CTPOKH B JPYTyIO M HYJIEBOM yKa3arTellb B
NpPOTHUBHOM ciydae. Mcmonb3yss QyHKIUIO strstr, HAUTH TOCIIEIHEE
BXOKJICHUE CTPOKH “end” BO BBEJIEHHOU CTpoke. Pacneuarats cumMBo-
JIbI, KOTOPBIE CIEAYIOT 32 3TUM BXOXKJCHHUEM.

4. Hammcath (QYHKIIHIO, yHOPSJIOYUBAIONIYIO BEIISCTBCHHBIM MAaCCHB.
Yucno 3J1eMEHTOB MacCUBa M caM MAacCHUB IepeaaTh B KaueCTBE IMapa-
METpPOB.
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5. Hammcarp ¢ynkmuro getletter(), unrtaromyo onHy JIUTEpy U3 CTaH-
JApTHOTO BBOJIA C MOMOIIBIO getchar() M BO3Bpalarollyo BBEICHHYO
JUTEPY, €CIU 3TO OOJIbIlIasi UM Majas JaTUHCKas OykBa, U —1 B mpo-
TUBHOM CITy4ae.

6. Onucath (QPyHKIHIO, ONPEACIAIONIYI0, CKOJbKO 3JIEMEHTOB BEIECT-
BEHHOT'0 MaccuBa X U3 N AJIEMEHTOB PaBHBI YUCTTY Y.

7. Hamwmcarb ¢yHkuuto, kotropoid nepenatorcs 2 100-351eMeHTHBIX Belle-
CTBEHHBIX MAacCHUBa, ONPEEISIONIYI0, COCTABJICHBI JIU 3TU 2 MaccuBa
W3 OJHUX U TEX K€ Yucesa 0e3 ydeTa Mopsjaka UX CJIEeIOBaHUS, HO C
y4eTOM MOBTOpstouxcs yucen(pyHkius Bo3Bpaiaer 1 B ciayyae mo-
JIOKUTEIBLHOTO OTBETA).

8. Hamucarp ¢yHKuHMI0, KOTOpas 3a 1 IpOCMOTpP IUKIUYECKUA CABUTAET
MOJTYYEHHBIN BEIIECTBEHHBIM MaccuB Ha 20 mo3unuid BJieBO ((PyHKIIHS
JUTsl pabOTHI OJHKHA MCTIOIB30BAaTh BCTIOMOTaTEIbHBIA MAaCCHUB).

9. Hammcarp QpyHKIMIO, BEIUUCTSIONIYIO N-0€ unciao dudonauyu (n>=0)
0 TIPaBUITY:

F(n) = 1, mpu n=0 nnm n=1
(M= F(n-1) + F(n-2), n>=2

TEMA 5. O6mas crpykrypa nporpaMmMHoro ¢aiiga. Odnactu Buan-
MOCTH M CylIecTBOBaHMsA nepeMeHHbIX. [Ipenpoueccop.

[IporpaMmma MOXeET pa3meniaTbCs Kak B OJHOM, TaK U B HECKOJIb-
Kux (paitnax, comepkarb OJIHY WM HECKOJIBKO (DYHKIIMM, OJJHA U3 KOTO-
pPBIX CUMTAETCs TOJIOBHOW (main), ¢ He€ HAYMHAETCS BBIIIOJIHEHUE MPO-
rpammbl. OmpesenieHne KakI0i (YHKIIMKA pa3MEeNIaeTcsi MOJHOCTHIO B
onHOM (aitsie, HO (aitn MOXKET co/iepKaTh HECKOJIBKO OINPECICHUI pa3-
JUYHBIX QYHKLIUH.

B cooTBeTCTBUM CO CTPYKTYpOMl MPOrpamMMbl MEPEMEHHBIE MOTYT
o0nagaTh CIEIyOUIMMU KaYeCTBAMH:

® BHIMMOCTH NepeMeHHOM (00/1aCTh BUAMMOCTH);
® CylIeCTBOBaHMeE NepeMeHHOoMH (00J1aCTh CyleCTBOBAHUSA).

OO6nacThb BUAMMOCTH TEPEMEHHOW ONpeNessieT TEKCTOBOE IPO-
CTPAHCTBO MPOrpaMMbl (OHO HE 00s3aTEIbHO HENPEPBIBHO), U3 JIFOOOU
TOYKM KOTOPOI'O JIOCTYIHA JaHHas NEpeMEHHas C JaHHbIM uMeHeMm. C
TOYKHU 3PEHUS BUAMMOCTH MOKHO BBIJECJIHTH CIEIYIOLIME IPYIIIbI Nepe-
MEHHBIX:

e BUAMMBIE B IIpe/eax OJI0KOB,

e BUAMMBIC B IIpeenax Qaiina,

® BHJIMMBIE B IIPe/IeNax NPOrpaMMBbl.
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JlJi IepeMeHHBIX, ONPEIEICHHBIX BHYTPU (DYHKIIMU B HayaJe JIto-
Ooro O10Ka, 00JIaCThIO BUJIMMOCTH SBJISIETCSI BECh 3TOT OJoK. B ciyuae
BJIOKEHHBIX OJIOKOB MEPEMEHHbBIE, ONPEIEIECHHbIE BHYTPH BJIOKEHHOIO
0JI0Ka, “TIepeKpbhIBAIOT NEPEMEHHBbIE C TAKHMMH € MMEHAMH, Olpeje-
JeHHbIe B oOBbeMimiomeM OJoke (M Tak A 000 CTENeHH BIOKEHHO-
ctu). Hanpumep:

main ()
{ int x = 1;
1f (x>0)
{ int x = 2;
printf (“x = %d\n”, ++x); /*BEHIBOOUT: X = 3 */
}
printf (“x = %d\n”, x); /*BHBOIMT: X = 1 */

}
[lepemennsie, omnpenenceHHble BHYTpH (QYHKIHH, “TEepeKphiBatoT’ ¢op-
MaJIbHBIE TAPAMETPBI C TEMH K€ HMEHAMH
int £ (int f)
{
int £ = 1;

[Tepemennsle, onpeeneHHbIe BHE OJIOKOB, TOCTYIHBI C TOYKH OII-
penenenus 1o koHma ¢aitna. Ecnmu Ha Takyro mepeMeHHYI0 HYKHO CO-
claThCsA JI0 TOTO, KaK OHA ONpEJeNICHa, JIOKHO OBITh €€ OINHUCAHHE CO
criennpruKaTOpoM extern, HaIpuUMep:
int x;
main ()

{

extern int vy;

x =y = 10;

printf (“x=%d, y=%d\n”,x,vy); /* x=10, y=10 */
}

int y;

B ¢aiine BHe GyHKIMI HE MOXKET BCTPEUaThCsl HECKOIBKO ONpeie-
JIEHUH NTEPEMEHHBIX (BO3MOKHO, Pa3HBIX TUIIOB) C OJHUM H TEM XK€ HMeE-

HEM:
int x;

* Criezyer 3aMeTHTB, 9TO B PHBEICHHOM HIDKE IPHMEPE KOJUTH3HH MeHH (yHKImH f ¢ HMe-
HeM (hOpMAITLHOTO MMapaMeTpa Wik ¢ repeMeHHoH f, onpeneneHHoN BHYTpU (GyHKIMU, HE OyIeT u3-3a
pasznuyust 001acTeit BUTUMOCTH.
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main ()

}

float x;/* ommbBka: HOBTOPHOE omNpenejieHue x */

VYkazanue static, npyMeHEHHOE K MEPEMEHHON WM (PyHKUHUHU, OT-
paHHYHBACT 06IACT MX BHAMMOCTH KOHIIOM (aiina’.

Ecnu wucnonb3dyemas nepeMeHHas ompeneieHa B JPyroM Ipo-
rpaMMHOM (aiiie, OHa Tak)Ke JIOJDKHA ObITh OINKCaHa co creruduKaTo-
pom extern. [Ipu TakoM onucaHUU MEPEMEHHBIX aMsATh HE OTBOJIUTCS, a
TOJIBKO JIEKJIApUPYETCS TUIT IEPEMEHHOM.

[Tpumeuanue. [lepemennsie, onpeaesieHHbIE BHYTpU 0JI0Ka, Kak U
dbopmanbHbIe TapaMeTpbl GyHKIUN "TMIepeKphIBalOT" MEPEMEHHbBIE C TEMU
K€ UMEHaMU, BUJUMBIE B Ipeenax (aiisia u B mpejenax mporpaMmel.

OO0acTh CYIIECTBOBAHMS MEPEMEHHON — 3TO MHOXKECTBO BCEX TO-
YEeK MPOTrpamMMBbl, MPH NPUXOAE YIPABICHUS HA KOTOpPHIE MEPEMEHHAas
CYILIECTBYET, T.€. Il HEE BbIJIeNIeHAa aMsITh. C 3TOM TOUYKH 3pEHUS MOXK-
HO BBIJICIIUTH JIBE TPYNIIbI IEPEMEHHBIX:

1. CtaTuyeckue nepeMeHHbIE

[IepemeHHbIE, SBISIOMIMECS CTATUYECKUMH, CYIIECTBYIOT Ha BCEM
NPOTSHKEHUU pabOThI MporpaMmbl. [1aMsTh MO 3TH TIepeMEHHBIE BhIJC-
JAETCA HA JTale pPEeNaKTUPOBAHMS BHEIIHUX CBS3€A M 3arpy3K Ipo-
rpaMMbl, TOTJIa € IMPOUCXOAUT U WHUIMAIIA3AMUS CTAaTUYECKUX IEpe-
MEHHBIX (CJIEAYET OTMETUTh, YTO CTATUUYECKHE MEPEMEHHBIC M0 YMOJIua-
HUI0 MHULHAIM3UPYIOTCS HyseM). [IpaBuiia ompejeneHus cTaTUYeCKUX
MIEPEMEHHBIX PA3JIMYarOTCS B 3aBUCUMOCTH OT KOHKPETHOTO MECTa Ipo-
rpaMMbl, B KOTOPOM 3TO ONPEIEIICHUE BCTPETUIIOCH. sl omnpeneneHus
CTaTUYECKON IMEPEMEHHOM, JIOKAJIM30BaHHOW B OJIOKE, HCIOJIb3yeTCs
KJIFOUEBOE CJIOBO static, Hampumep:

int max; /*craTuueckasa nepeMeHHasd BHe Ojoka*/

int f(int param)

{

static int min; /* cTaTtuueckas nepemeHHad,
ompenesieHHasd BHYTpM OJjioka */

}

OCHOBHBIM CBOMCTBOM CTAaTHYECKUX MEPEMEHHBIX, OMPEICIICHHBIX
BHYTpH OJIOKa, SIBJISIETCS COXpaHEHUE MX 3HAYEHHM MPHU BBIXOJE U3 0JI0-
ka. Harmpumep:

> 311ech BOBHMKAET HEKask TEPMHHOJIOTMYECKas MyTaHHIA, MOCKOJIBbKY, KaK OyeT paccKa3aHo
HIDKE, KITFIOUEBOE CIIOBO static MCIOMBb3YeTCst IS OTPECTICHHs] CTATUYECKUX MMEPEMEHHbIX, & B JAHHOM
KOHTEKCTE C IMOMOIIBIO Static 3a1at0TCs TPAHUIIBI 00JIACTH BUAUMOCTH.
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#include <stdio.h>

. . B pe3yJIbTaTe HAIlEYaTaeTCs:
void print a();

main () a =1
{ int 1i; a = 2
for (1i=0; 1i<5; 1i++) a = 3
print a(); a =4

a =5

void print a()
{
static int a = 1;
printf (Ya = $d\n”, a+t++);

Bce IMCPCMCHHBIC, OIIPCACICHHBIC BHC (bYHKHHfI, SABJIAIOTCA CTAaTHU-
YCCKHUMU.

2. ABTOMaTHYECKHE TIEPEMECHHBIC

ABTOMaTHYECKUMHU MEPEMEHHBIMU SIBJISIIOTCS BCE MIEPEMEHHBIE OII-
peneneHHbIe BHYTpHU 0J10Ka (PYHKIIMK) B HE SBIISIONIAECS CTATHYSCKUMU.
ABTOMaTHYECKHE TIEPEMEHHBIC CYIIECTBYIOT Ha MPOTSHKCHHH PaOOTHI
0JioKa, B KOTOPOM OHH ONPECIICHBI, BKJIIOUasi OJIO0KHU, BIOKCHHBIC B J1aH-
HbII. Beienenue naMatu moj aBTOMaTHUYECKUE MEPEMEHHbBIE U UX HHU-
Uanu3anus OCyIIECTBIICTCS KaX bl pa3 MpHU BXOJi€ B OJIOK (Ha4aJIbHOE
3HAQYCHHUE MO YMOJIYAHMIO JJISI aBTOMAaTHYECKUX NIEPEMEHHBIX HE OIpe/e-
JICHO).

finclude <stdio.h> B pe3yJIbTaTe HAIlCUaTaeTCs:
void print a();

main ()

{ int 1i; =

for (i=0; 1i<5; 1i++)
print a();

v v Y Yo
Il
el el

void print a()
{
int a = 1;
printf (Ya = $d\n”, a++);

HpI/I BBIXOJC M3 O10Ka IHaMsATb, BBIACIICHHAA 110 aBTOMATHYCCKHC
IMCPCMCHHEIC, OCBO60)K,Z[&€TC§I. Takum 06p330M, ABTOMAaTH4YCCKHC IICPC-
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MEHHBIE ABJISIOTCS O0see d3(PEeKTUBHBIM CPEICTBOM MpH paboTe ¢ mamsi-
THIO, UEM CTaTUYECKUE nepeMeHnbie. OIHaKo, Ha/I0 YUUTHIBATh TOT akKT,
YTO WHUIMAIN3AINS aBTOMATHYCCKUX MEPEMEHHBIX, (PaKTHUECKH, YKBH-
BaJICHTHA TPUCBAMBAHUIO 3HAYCHUA U TPEeOyeT OIMpeaesIeHHBIX BPEMEH-
HBIX 3aTpaT Ha WUCIIOJTHEHHWE 3TOTO Koja. B KadecTBe CpeacTB ONMTHMHU3a-
i Cu TIporpamMm IpeaiaracTcsi BO3MOKHOCTh HCITOJIB30BAaHUS TaK Ha-
3BIBAEMBIX PETUCTPOBBIX MEPEMEHHBIX. DTO IOCTUTAETCS 3a CYET UCIIOJIb-
30BaHMs KBajgu(uUKaTopa register B ONpeIeICHUN MMEPEMEHHBIX, YTO yKa-
3pIBACT KOMIIJIATOPY, YTO MAHHYIO TMEPEMEHHYIO B IEIAX YCKOPEHUS
IpOrpaMMbl IMEET CMBICIT Pa3MECTUTh Ha PErucTpax, OAHAKO KOMITHIIS-
TOp MOXET MPOUTHOPHPOBATH ATO yka3zaHue. Kpanmdukarop register mo-
KET MPUMEHATHCS TOJIBKO K aBTOMATHUYECKUM TIEPEMEHHBIM B (popMalib-
HBIM TlapameTpam ¢yHkimi. HezaBucumo ot Toro, Oblia i nepeMeHHasl,
omucaHHasi ¢ KBalu(HUKaTOpoM register, NEUCTBUTENLHO pa3MeleHa Ha
pErucTpax WM HET, JUIsl Hee He ONPECNICHO MOHATHE afpeca (T.e. He Ofl-
pezneneHa onepanus &).

int f£(int a) {

int 1i;
4 a=2 register int r;
azpec BO3Bpara r = a-—;:
y if(r) {
coOXpaueHrHblll fp return f(r);
%
( )< COXpAHEHHble peucmpbl }
R return r;
auto nmepeMeHHas 1 )
auto mepeMeHHad r
(ecnm ee He yHaJIoCh v main () {
> pa3MECTUTh Ha PETUCTPax)
a=1 int b = £(2);
aJpec BO3Bpara }
COXpaueHHbll fp
< COXpaHeHHble pecucmpol
auto nmepemMeHHas i (*) — crexkoBBId Kamp «—
auto nepeMeHHas r HCIIPCPBIBHAA O6HaCTI) IHaMsATHU
(ecnu ee He ynanock CTeKa, HCIoyb3yeMasi (yHKIHeH
\ pa3MecTUTh Ha PEerucTpax) JUJ1s1 CBOeM paboThI

fp (frame pointer) — yka3aremb
CTEKOBOTO Kajpa

Puc.1
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OOBIYHO aBTOMATHUYECKUE MEPEMEHHBIC, KaK U (opMabHbIEC Mapa-
MeTpbl (PYHKLIMH, peaqu3yroTcsl ¢ UCHOJIb30BaHuEM creka. [lapamerpam
(yHKUIMHA OTBOJUTCA NMAMATh B CTEKE, B KOTOPYIO KOMUPYIOTCS (paKTHYe-
ckue 3HaueHus. [lo okoHuanum paboThl QPyHKIKMK MaMITh OCBOOOXKIaeT-
csi. PaccMoTpuM cocTosiHME CTeKa Ha MpUMEpe PEeKypCUBHOW (YyHKIIUU
(cm. Puc.1). B npumepe kaxapiii pa3 npu BbizoBe ¢pyHKuuu f B cTeke oT-
BOAMUTCS MECTO I MapaMmeTpa a U aBTOMAaTHYECKON NepeMeHHOH 1, a
TaK)Ke JIJI1 aBTOMAaTUYECKOM MEPEMEHHOM T B cllydae, eclii €€ He yJanoch
pa3MeCTUTh Ha pPEerucrpax. 3aMeTHUM, UYTO IPU PEKYPCUBHOM BBHI30BE
¢ysukuu f emie pa3 BbLAENSETCS MaMsITh B CTEKE MOJ] aBTOMAaTHYECKHE
IEpPEMEHHbIE M MapaMeTpbl HOBOro BbI30Ba. IIpu BbIXoae M3 QyHKIUU
BBIJICJICHHAS B CTEKE MTaMsATh OCBOOOXKAAETCS.

Mpenpoueccop®. CranmapTHas cxema TpaHCHnud CH-IIPOrpaMMbI CO-
CTOUT U3 JIByX 3TaloOB: MIPENpPOLECCUPOBAHNE U COOCTBEHHO KOMITMJIS-
nus. IIpenponeccop BBINOIHSAET MAKPONOOCMAHOBKY, YCAO8HYIO KOMNU-
JAYUIO, NOOKIIOYeHUe Qaitlios U TEM CaMbIM (POPMHUPYET TEKCT MpoTrpam-
MBI, IOCTYIIAXOLIUI Ha BXOJ KOMIIWISTOPY.

[IporpammHbIil (aiin MOXKET coaepkaTh AMPEKTUBBI MPENpOLeC-
copy. /upekTuBam npenpoueccopy npeamecTByer 3Hak #. Hanpumep:

#include <stdio.h> /* nopkJioueHue dania */
#define a “max=%d\n” /* MakpomnomcraHoBka */
int x=15;

max (int) ;

main ()

{ int vy, u;
scanf (“sd”, &y) ;
u=max (y) ;
printf (a,u);

}

max (int £f)

{ int k;
k=(x>f) ?x:L;
return k;

Bxarouenue daitnos. Ha mecto nupektussl #include npemnporieccop mno-
CTaBJISIET COJIEPKUMOE YKa3aHHOTO B Hel (aitna. [lopsaok moucka mon-
KitouaeMoro (aiina 3aBucut ot peanuzanmu Cu. Ecim nms ¢aiina 3a-
KiItoueHo B < >, To B UNIX—cucremax oH HIIETCS B CTaHIAPTHOM KaTa-
Jore nojkirovYaeMbix Qaiinos /usr/include, kak HampuMep B ciydae:

 Mbl He paccMaTpuBaeM OCOOEHHOCTH ()YHKIHOHMPOBAHHS KOHKPETHBIX TPAHCIATOPOB, a
OIMChIBaeM HauboJiee 4acTo UCIIOJIb3yeMble BO3MOXKHOCTH IPENPOLIECCOpa.
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#include <stdio.h>
Ecnm ke ums ykazaHo B ““ ”, TO MpENpolLeccop paccMaTpUBAET €ro Kak
OTHOCHUTEJIbHBIM MyTh OT MECTOHAXOXJEHHUs TOro (ailia, B KOTOpPOM
BcTpeTmics #include wiu, ecnu uMs HaUMHAETCS C “‘/” — KaK aOCOFOTHBIN
IyTh OT KOpH:A. Hanpumep:

#include “myfile.h”

#include “/usr/stuff/myfile.h”

Bxrouaembie Qaiiiael, B CBOIO OdYepeab, MOTYT cojaepxkarh #include-
JTUPEKTUBBI.
MakponoacTaHOBKa.
#define mMa HOACTaBJIAEMBI TEKCT
Hauunas ot mecra mosiBnenust #define m 1o xoHmna daiina, Be3ae, Iie
BCTpeuaeTcs uMs, ykazanHoe B #define, BMecTo Hero mpenporieccop mo-
CTaBJIICT 3aJaHHBIA TEKCT (KpoMe cllydaeB, KOrja HMs BCTpeUYaeTcs
BHYTPH TEKCTa B KaBBIUKAX).
[Ipumepst:
#define NUMBER 10
#define DOUBLED NUMBER NUMBER*2 /*B #define-
ONpemesyIeHrNY MOXHO MCIOJIb30BaTh ©Oojiee paHHue
onpenesenus’ */
#define PrintHello printf (“Hello, \
world”); /* “W\” wucnonb3yercsd OJd IPOIOJIKEHMUS
ompenesyieHrs Ha cJenywlei cTpoke */
MoXHO ompeneNuTh MaKpOIIOJACTAHOBKY C IapaMeTpaMH, YTO I10-
3BOJISICT M3MEHATH IMOJCTABISCMBIH TEKCT B 3aBUCHUMOCTH OT (haKTHYe-
CKHX IapaMmeTpoB. Hampumep:

#fdefine SQR(x) ((x)*(x))
#define Print (x) printf (#x “ = %d\n”, x)
/* uMsa bopMasIbHOTO IapameTpa, BCcTpeTuBmeeca B 7,

He 3BamMeHgeTcda Ha OGakTUUeCKuM napamMeTp, HO eCciu
nepen mMeHeM GopMaJIbHOTO IIapamMeTpa cTouT #, TO B
MakpopacuupeHun #uMa QopMasIbHOTO MapamMeTpa Oyner
3aMEeHEeHO Ha CTPOKYy “(QaKTUMUeCKMM napamerp”, mnocle
yero B HalleM [IpMMepe CTPOKM KOHKATeHupyioTca */
main ()

{

int n = 4;
Print (n) ; /* BHIBOOMUT Ha edarb: n = 4 */
Print (SQR(n)); /* SQR(n) = 16 */

7an 3TOM B TEeKCT nporpammel BMecTo DOUBLED NUMBER nomcrasmuTca 10*2, a
He 20
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/* crenmyomye »OBa NpYMepa IOEMOHCTPUPYIT HeOoOXOoIum-—
MOCTB CKOOOK B onpemejeHur SQR(x) njaa obecneueHMd
HYXHOTO IMOPpAOKa BHUMCIJIEHUM */

Print (SQR(n+2)) ; /* SOR(n+2) = 36 */

Print (256/SQR(n)); /* 256/SQR(n) = 16 */
}
Omneparop ## N03BOJSAET «CKIEUBATHY apTyYMEHTBHl B MaKpPOIOJCTAHOBKE,
Hanpumep: #define bond(left, right) left##right
Takum oOpazom mia  bond (name, 123)0yaeT CreHEpUPOBAHO
namel?23
[pumeuanue. [loBTopHsblil #define nnst Toro *xe MMeHU sBISETCS OUINO-
KOW, €CJIM MOJICTABJISIEMBIE TEKCThI HE COBIAIAIOT C TOYHOCTBIO 0 pa3ze-
JSIOLIUX MPOOEIbHBIX CUMBOJIOB. [Ipenporieccopy MOXKHO 1aTh YKa3aHUE
«3a0BIThY» ONPEJEICHHOE UM C TTIOMOIIbIO TUPEKTUBBI

#undef wnmsa

(ecrii UM He OBUIO paHee OMpeIeTICHO, OMMOKN HE TPOU30MICT)
YcnoBHag koMnuisauus. JIpyrou npumep MCnoJib30BaHus Mpenpoueccopa
— yIpaBJIeHHE BBIOOPOYHBIM BKIIOUEHUEM TOT'O WJIM MHOTO TEKCTa B MPO-
rpaMMy B 3aBUCHUMOCTH OT BBIYMCIISIEMOIO Ha 3Talle MPENpoIecCUpOBa-
HUS YCJIOBUSL.
1f-IMpeKTUBa BHPAaXEHUE WM UIOSHTUOMKATOP

[{#elif Bripaxenue}
#else

cee ]
#endif
rae 1 f-oupexkTMBa — 3TO:

#1f KOHCTaHTHOE BHEPaXeHUE

(BBIYMCIINTH BBIPAXXEHHUE W €CIIM TOJYYHJIOCh HEHYJIEBOE 3HAaueHHE, TO
BKJIFOUHUTH BECh TEKCT J0 CTPOKH else-aupeKTuBbl win #endif)

#ifdef mma /* 1, eciam uMma yxe onpemejeHo */
#ifndef mma /*1, ecau mMmMa He OBIJIO omNpenejyieHO */
Hampumep, Bo m3bexkanne mOBTOpHOTO BKiItoueHws Qaitma "myfile.h"
ero o) OPMIISIOT CIICTYIOIIUM 00pa3oM:
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#ifndef MYFILE #if !defined (MYFILE)
#define MYFILE #define MYFILE
..COIEPXUMOE — ..COIEPXUMOE
MMOIKJIIOUAEMOT O MOOKJIIUAEMOT O
banna... banna...
fendif fendif
“myfile.h” “myfile.h”

TEMA 6. Ununuaau3auus OAHOMEPHbIX MaccMBOB. MaccCHBBI yKa-
3aTejiell M HMX MHULIUAIU3ALMA. APryMeHTbl KOMAHJAHOH CTPOKH.
Ykasareau Ha PyHKUMH.

[Ipy wHULMATU3alMd MACCUBOB HWHULMAIM3UPYIOUIME 3HAYCHUS
3aKJIIOYAIOTCA B (PUTYpHBIE CKOOKH U, €CJIM MX HE XBaTaeT, TO OCTABIINM-
cs DJIeMEHTaM IIPUCBauBalOTCs HyJieBble 3HaUeHus. Hampumep:

int m1[5]={0,1,2,3}, m2[10]={0};

[Tocnenuuii snemMeHT MaccuBa ml W Bce dJIEMEHTHI MaccuBa m2 OyayT
obnynensl. Ecnu pazmep MaccuBa He ykazaH, TO OH OIPEACIISIETCS MO KO-
JUYECTBY MHULIMAIU3UPYIOIIUX 3HAUCHUH.

MaccuB Tuna char (cTpoka) MOXET ObITh HNPOMHULUATIUZUPOBAH
JBYMs ClIOCOOaMU:

char strl[ 1={ ‘a’,’'b’,’c’,"\0’};

char str2[ ]="abc”;

[Tox cTpokwu strl u str2 6ymer orBeneHo mo 4 Gaira. CTpoka str2 Oyaet
aBTOMAaTHYECKH JIOTIOJIHCHA HYJIEBBIM OaTOM.

[Ipy yHULMATU3alMKA YKa3aTelsd Ha CTPOKY, B HETO 3alMChIBACTCS
aJpec KOHCTAHTHOM CTPOKHU, JIEMEHTHI KOTOPOW U3MEHSTh HEIb3SL.

char *p="abc”;

*p="A"; /* HempaBunbHO */

*str2="A’; /* TpaBUIbHO */

S3pik Cu MO3BOJISIET MHUIMATM3UPOBATH MACCHUB YKa3aTelie, Ha-
npuMep:

char *mas([]={“for”,”while”,”do”,”return”,NULL};
DJjieMEeHTaM1 MacCUBa mas SIBJISIFOTCS aJIpeca CTPOKOBBIX KOHCTAHT.

mas [1] —aapec 1-oif cTpokH ( ajpec e€ HyJIeBOro CUMBOJIA ).

mas [1]+7 —aapec j-ro CUMBOJIA 1-O0i CTPOKHU.
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3agaua 1. Hamucars QyHKIMIO, KOTOPOI B Ka4eCTBE apryMeHTa Iepena-
€TCSl MacCUB yKa3zaTelell Ha CTPOKHM (IpH3HAK KOHLA - HYJIEBOM yKaza-
Tenb). Pacneuarars nocneHui CUMBOJI KaKJI0M CTPOKHU.
void fp(char *s[])/* void fp(char **s)
TOXIECTBEeHHO */
{ int 1i=0;
while(s[1] !=NULL) {
printf (“%c\n”,
*(s[i]+ strlen(s[1])-1));
i++;

}
3agaua 2. Hammucars ¢parMeHT mporpaMmebl, pa3MENIaronifnil B JUHAMU-
YECKOW MaMsITH BBOJUMBIE M3 CTAHIAPTHOIO BXOJHOTO IMOTOKA BEIIECT-
BEHHbIC uKcia. KoandecTBO BBOAUMBIX YUCENT BBOJUTCS MEPBBIM.
... int k,1i;

double *p;

scanf (“%$d”, &k) ;

p= (double*)malloc (k*sizeof (double)) ;

for (i=0;i<k;i++) scanf (“%$1f”,p+1i);
3amaua 3. BeecTu cTpoKy M3 CTaHAAPTHOTO BXOJAHOTO MOTOKA JJIMHOM HE

0oJiee cTa CUMBOJIOB M pa3MECTHUTh €€ B TUHAMHYECKON TTaMsITH.
... char str[100], *p;
if (gets(str) !'=NULL) {
p=(char*)malloc(strlen(str)+1);
strcpy (p, str) ;

B onepannoHHoON cucTteMe UMEETCS BO3MOKHOCTh INEpENABATh ap-
TYMEHTBI 3allyCKaeMOM MpOrpaMMe IMpPH MOMOIIA KOMAaHIHOW CTPOKH.
Crangapt ANSI C onpenensier ToyibKo 2 apryMeHTa pyHKuuu main():

main (int argc, char *argvl[])

B nepBom (argc) mepenaeTcss KOJIUYECTBO apryMEHTOB KOMaHJIHOU CTPO-
KM, BO BTOpOM (argv) — aJpec MaccuBa YyKaszaTelell Ha CTpPOKH-
aprymenTsl. [lo cornamenunto argv[0] Bcerna coaepx’uT ajapec CTPOKH, B
KOTOPOM 3alMCcaHO UMs BbI3BAaHHOM mporpaMmel. [losTomy ecnu arge pa-
BEH |, TO B KOMaHJAHOW CTPOKE MOCJI€ UMEHHU ITPOrpaMMbl HUKAKHUX apry-
MEHTOB HeT. Kpome Toro, Bcerga BBIIOJHSAETCS — COTJIALLEHUE
argv[argc]=NULL.
Crannmapt POSIX.1 onmpenenser Tpetuii aprymenT QyHkiuu main():
main (int argc, char *argv[], char *envp[])
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MaccuB envp[] COEpKUT yKa3aTelau Ha NEPEMEHHbIE OKPYKEHUSs, Tiepe-
naBaemble nporpamMme. Kaxnas nepeMeHHast — cTpoka BUJa

MS IIE€PEeMEeHHOM = 3HaueHMe [IepeMeHHON
POSIX.1 Takxke peKOMEHAYET MOCTYIl K OKPY>KEHHIO U3 IPOrpaMMBbl Ye-
pe3 MI00aNbHYIO MEPEMEHHYI0 environ:

extern char **environ;

B si3pike Cu MOKHO ompeensaTh yka3aTean Ha (QYHKIIUU, KOTOPhIC
HUYEM HE OTJUYAIOTCS OT OOBIYHBIX yKa3aTesiel. YKkazaTesb Ha (QYHKIUIO
MOXHO TPUCBaWBaTh, pa3MeIlaTh B MacCHUBE, MepeiaBaTh B (PYHKIUIO B
KadecTBe napamerpa. Hanpumep:

double (*fp) (double);
fp — 910 yKazarenb Ha QYHKIIMIO ¢ OJHUM MapameTpom Tuma double, Bo3-
BpamarIny 3HaueHue tumna double. Teneps ykazatento fp MoxeT OBITH
MPUCBOEH ajpec 000N PYHKIMU, UMEIOIIEH TaKo# ke MPOTOTHI, TOCIIe
Yero ero MO>KHO OyJIeT UCII0JIb30BaTh HApaBHE C UMEHEM (YHKIIUU.

double x=1.57,y;

fp=sin;
y=fp(x); /* y=sin(x) - SKBUBAJEHTHO */
3agauya 1. Hanmncate nporpammy Beuucisionyo y=f(x), rae umsa QyHk-
uu(sin, cos, eXp WiM sqrt) U ee MmapaMmeTp 3a/Jar0TCsi B KaueCTBE apry-
MEHTOB KOMaH/JIHOM CTPOKH.
#include<stdio.h>
#include<string.h>
#include<math.h>
typedef double (*tf) (double);
main (int argc,char * argvl[])
{ char *str[4]={“sin”,”cos”,”exp”,”sqrt”};
tf m[4]={sin,cos,exp,sqrt};
double x;
int i;
for (i=0;1<4;i++)
if(!strcmp(argv[l],str[i])) break;
if (i==4) |
printf (“Msa oyHKLUMM 3amaHo HeBepHO\Nn”) ;
return(-1);
}
x=atof (argv[2]);
printf (“&s(%$f)=%f\n”,str[i], x, m[i] (x));
}
[Tpu nepenaue QyHKIMM B KauecTBE MapameTpa €€ UMs TPAKTyeTCs Kak
azipec ATo (PyHKIMHU, TOITOMY OIepaTop & Mepe HUM He HyXKeH (Takxke
KaK & ObUI HE HYKEH Ilepe]] HIMEHEM MAacCUBa).
Hanpumep:
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volid sort (void *vector|[],

int (*comp) (void*, wvoid*));

/*OYHKLUMSA COPTUPOBKM IOJydaeT QYHKIINMIO

CpaBHEHMS B KauecTBe napameTrpa */

int complen (char *, char *);
int lexcomp (char *, char *);
main ()

{

int lexorder;
char * strings/|];

/* sanosHeHme strings */
sort ((void **)strings,

(int (*) (void*,void*)) (lexorder?lexcomp:complen)) ;
/* aBHBE NPeobpasz30BaHMUSA HYXHH IJIS [IPOBEPKU KOMIIM-—
JISTOPOM COIJIACOBAHHOCTM TUIIOB */

}

3agaun.

1.

Brectu Habop cnoB. CiioB He Oonee 20-tu. Paznenurenu mexmy cio-
BaMHU: IpoOe, 3amsATas, KOHell CTPOKH. J{JuHa cjioBa HE MpEeBbIIIAET
20 cumBOOB. Pa3zmMecTuTh cioBa B TUHAMUYECKOW MaMsITH (JIMIIIHETO
MeCTa HE 3aHMMaTh) U cPOPMHUPOBATH MACCUB yKa3aTellel Ha CJIOBa.
Hcnonp30BaTh B KauecTBE MpU3HAKA KOHIIA MAacCHUBa HYJIEBOHM yKa3a-
teas NULL. Ynopsgounts cioBa B HeyObIBaroiieMm mnopsijiake. Pacme-
4yaTaTh CJI0BA, KAKI0€ HAa OTAEIBHOMN CTPOKE.
Hamucate ¢yHKIMHA, KOTOPHIM B KauecTBE NapameTpa Iepenaercs
MAacCHUB yKa3aTesjend Ha CTpoKH. [[pu3Hak KOHIa — HYJIEBOM yKa3aTelb.
a) Hamwmcats QyHKIMIO, KOTOpask pacreyaThIBaeT MEPBhIE TPU CHMBO-
J1a U3 KOXKJI0U CTPOKH.
b) Hammcats ¢hyHKIIHIO, KOTOpas IeYaTaeT CaMylo JJTMHHYIO CTPOKY.
c) Hamucate QyHkumio, kotopas medyaraeT CTPOKH, BKIIOYAIOIINE B
ce0st cTpoky “begin”.
Bectu nHabop crpok. KonuuectBo crpok He Oonee 15-tu. [nuna ka-
KIOU CTPOKM HE JoJpkHa npesplmiath 80 cumBoioB. llox kaxayro
BBEJICHHYIO CTPOKY 3ape3epBHpPOBATH B IMHAMHUYECKOW MaMSATU MECTO
NOJ] pEAJIbHYIO €€ JIMHY, CKOIUPOBATh TyJla CTPOKY U 3aIlUCATh aJpec
B MaccuB ykaszatened . IIpu3Hak KOoHIIa B MaccHBE yKazareleh —
NULL( nyneBo# ykasarenb). Hanmucars (pyHKIIMIO, KOTOPO# Iepena-
€TCsl B KaUeCTBE NapaMeTpa MacCUB yKa3aTeleil, a BhIXOJHOE 3Haye-
HUE — aJipec caMoi 0oJbIIoi (JIeKcuKorpaguiecku) cTpoku. Vcmnonb-
3ysl 3TOT aJipec, pacreyaTaTb CaMmyko OOJIBbIIYIO CTPOKY.
PacnedaraTth Bce apryMeHTbl KOMaHJHON CTpOKU ( 0€3 UMEHU BBI3bI-
BaeMOM IPOrpPaAMMBI ).
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5. Ecnm cpenu mapaMeTpoB KOMaHAHOM CTPOKH, €CTh CTPOKH, COLEPHKa-
e “end” Goyee 0HOTO pasa, TO pacreyaTraTb CUMBOJIBI 3THX CTPOK,
HaXOJISIIIIMECS TTOCIIE BTOPOTo BXOxkAeHUs “end”.

6. Haneuarats Tabnuiy 3HaueHuit GyHKIUN Ha oTpe3ke [a,b] ¢ marom h.
Nms ¢pynkuuu( sin, cos, tan, log, fabs, sqrt wim exp), a,b u h BBecTn
KaK MapaMeTpbl KOMaHJIHOW cTpoku. BhI30B QyHKIUN peann3oBath
yepe3 MacCuB yKa3zaresield Ha (DyHKIIMH.

7. Hanucatpe ¢yHKuuio BeluMcieHHus uHTerpana f(x) Ha oTpeske [a,b]
METOJIOM IPSIMOYTOJIbHUKOB. f(X) — mo0as GyHKIMs, HHTETrpUpyeMas
Ha 3a7aHHOM oTpe3ke. DyHkuuo f(x) mepenaBarh uepe3 mnapamerp-
yKazarelb Ha (QyHKIIHIO.

8. IMonmyunth monbckyro uHBepcHyI0 3amuch ([TOJIM3) BepakeHus, co-
nepsxamiero mudpst 0,1, . . . 9, ckoOku U apudMeTUIeCKre ONepaIuu:
* / _|_ _

0. BI;-ILII/ICJ'II/ITL 3HaYeHue BbipaxeHus no ero [I0OJIN3’y.

10.BBectn B KadecTBe apryMeHTa KOMAaHIAHOM CTPOKHM IPOU3BOJIBHOE
CKOOOYHOE BBIpAXKEHUE, cojlepkallee yucia (Lejble U BEIIEeCTBEH-
HBIC), 3HaKU apudmermueckux omeparuii ( +, -, *, /) u cTanmapTHBIC
GyHKIMM U3 MaTEeMaTUYECKOM OMOIMOTeKU. BblpakeHne MOXKeT co-
nepkath napamerp X, TOr/Aa U TOJBKO TOTAA JOKEH OBbITh Ipeny-
CMOTPEH BBOJ| KOHKPETHOI'O 3HaY€HUs. BBIUUCIUTD 3TO BhIpAXKEHUE U
pe3yibTaT BBIBECTH Ha Ie4aTh. B KauecTBE YCIOKHEHUS 3aJa4yu
[pPEeAJIaraeTcsi BBECTU KOHTPOJIb MPABUILHOCTU BBEJICHHOTO BbIpaXe-
HUS WIN HE OTPAHUYMBATH YKCIIO IapaMETPOB.

l1.Hanucars nporpammy, MedaTaroulyr0 MMEHAa M 3HAYECHHS BCEX MeEpe-
MEHHBIX OKpPY>KECHHUS.

TEMA 7. MHoromepHble MacCUBbI U NX uHMIuagdu3anus. Ilepenaua
MHOTOMEPHbIX MACCMBOB B KauecTBe nmapamMerpos GpyHkuuMu. YKasa-
TeJib HA MaccuB. UHTepnipeTanms CJI0KHBIX Jekjgapanuii. Oneparop
typedef.

B s3p1ke Cu MaccuB NpeacTaBiisieT co00il COBOKYIHOCTh 3JIEMEH-
TOB OJIHOTO M Toro e tuna. [Ipu onpeneneHnn mMaccuBa yKa3bIBaeTCs
THUII BJIEMEHTOB U UX KOJMYECTBO B KBaJpAaTHBIX CKOOKax. MaccuB MOx-
HO KOHCTPYUPOBAaTh U3 OOBEKTOB apU(METUYECKOr0 THUIIA, yKazaTeleH,
CTPYKTYp U OOBEIMHEHUH, a TakKe NPYTUX MacCUBOB(TEHEpUPYs MPHU
ATOM MHOTOMEpHBIE MaccuBbl). Hanpumep, int m[3][4]; - 3TO omnpenere-
HUE MacCuBa U3 TPEX 3JIEMEHTOB, KaXKAbId 3JIEMEHT KOTOPOTO B CBOIO
odepellb ABISETCS MACCUBOM, COCTOSIIIMM M3 YETHIPEX LIETIOYUCIEHHBIX
O0OBEKTOB.
B o0wem ciydae gexnapariusi MacCBa UMEET BU/I:

T D, rae D umeer Buj

D1 [<KOHCTAHTHOE BHpPAaXeHMe LeJIOT0 TUIla>] .
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AmnanornyHo onpenensiercst D1 u 1.1.

JlocTyn K 3JieMeHTaM MacCHBOB OCYIIECTBIIETCS Yepe3 UHACKCH-
poBaHue, Hanpumep: m(i][j], rae 1 — HOMEp CTPOKH, a ] — HOMEP CTOJIOIIA.
Omnepanust unaexkcupoBanusi E1[E2] onpenenena kak *(E1+E2), cneno-
BaresibHO m[1][j] ToxknecTBeHHO *(*(m+1)+)).

MaccuBbl XpaHsTCs IOCTPOYHO, T.€. B 001LIeM BUJE ObICTpEE BCETO
M3MEHSETCS CaAMbIM IIPABbIA UHIEKC.

Nuunmanu3zaiyss MHOTOMEPHBIX MAaCCUBOB OCYILIECTBIISIETCS aHAJIO-
TMYHO OJJHOMEPHBIM MaccuBaM. Hampumep:

int m[(3]1[4]={{1,2,3,4},{5,0,7,8},{9,10,11,12}};
Ecnu mHULManu3upyonmx 3Ha4eHW MEHbIe, YeM yKa3aHHas pa3Mmep-
HOCTb, TO COOTBETCTBYIOIIMM 3JIEMEHTAM MPUCBAUBAIOTCS HYJIEBbIE 3HA-
yeHus. Hanpumep:

int w[3][3]={{1,2,3},{4,5}};

Onementsl: W[1][2], w[2][0], w[2][1], W[2][2] npuMyT HyJeBbIe 3HaUE-
HUSL.

JI1si MHOTOMEpPHBIX MacCHUBOB IyCTOM MOET OBITh TOJIBKO MepBast
Pa3MEPHOCTh, peaIbHOE 3HAYEHUE KOTOPO ONpeIesieTCsl IO KOJIMYECTBY
MHULMAIM3UPYIOMUX 3HaueHnil. Hanpumep, ecnu B Bbllie TPUBEICHHOM
npuMepe OIMYCTUTh YUCIO CTPOK, TO TOT/a OyJIeT ompejaelieHa MaTpuila
2x3.

Ha npumepe nByMepHOro MEIOYHCIEHHOIO MacCHMBa m pPaccMoOT-
pUM NOHATHE YKa3aTess Ha MacCUB.

int *pl;

int (*p2) [4];
pl — 910 yKazaTenb Ha OOBEKT IEIOTO TUIA, €My MOXET OBITh MPUCBOCH
aapec moboro smeMeHTa matpuiibl m. Hampumep, aapec 0-ro snemenTa
1-0#t CTPOKM MOXHO MPUCBOUTH TPEMS IKBUBAJICHTHBIMU CITIOCOOAMH:

pl=&m[1][0]; pl=m[1l]; pl=*(m+l);

p2 — 3TO yKa3aTeslb Ha MAaCCUB U3 YEThIPEX IEJIOUYUCICHHBIX 3JIEMEHTOB U
€My MOXET OBITh IPUCBOCH aJIpeEC JIFOOOW CTPOKH MATPHUIIBI, HATIPUMED:

p2=m+1;
CoOTBETCTBEHHO, omeparop pl++; BBI3BIBACT MEPEXOJ K CIEIYIOMIEMY
3JEMEHTY 1-0M CTpOKM, a omeparop p2++; BbI3BIBAECT MEPEXOJ K Clie-
nytolen crpoke Matpuilsl. Torma *pl=6, a **p2=9.

m m[i]  mfi][j]
| |— - 1| 2]|3]4

e d ) 6 7 8
= 9 | 10| 11 | 12

[Ipn mepemade JBYMEpHOIO MaccHBa B KauecTBE mapameTpa (QyHKIHUH
BO3MOJKHO TPY BapHaHTa 3aIllMCH 3aroJIoBKa (PYHKITUH:
1) £(int mas[3]1[4]);
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2) f(int mas[][4]);:

3) £(int (*p) [4]);
Bce Tpu BapmaHTa 3KBHBAJIEHTHBI U MO3BOJSIOT IMOJIb30BaThCA BHYTPHU
GyHKIIUM KaK WHIACKCHOM 3alUChI0, TAK M YKA3aTEIISIMU.

3agaua 1. Hanucate QyHKIUIO, KOTOpasi BBIUMCISET U PACIIEUATHIBAET
CyMMY 3JIEMEHTOB Ka)KJI0TO CTOJIOIA BEIIECTBEHHONW MaTpUIIbl 5XO.
void sum(double (*p) [6])
{ int 1,37
double s, (*pp) [6];
for (i=0;1i<6;1++) {
pp=p;
for(3j=0,s=0.0; J<5; J++) {
st=* (*pp+ti);
pp++;
}
printf (“$£f\n”,s);

}

WHTtepnperanyisi CIOXKHBIX Jekiapainuii. B nexnapamnusix 0ObIYHO
UCIOJIb3yeTCsl UMA (MACHTU(PUKATOP) U OAUH U3 MOAU(PUKATOPOB *, [ | 1
( ), mpuyeM paszpeliaercs UCIoIb30BaTh 0o0Jiee OTHOr0 MOAU(UKATOPA B
OJTHOM Jnekjyapaiuu . Jas pacKpbITHS 3TUX JeKJapaluil NPUMEHSIOTCS
cienyrolye npaBuia:

1. YUem Onmxe MoauuUKaTOp CTOUT K UAECHTU(DUKATOPY, TEM BHIIIE €0
IPUOPUTET.

2. Tlpuopwurer () u [ ] BbIlIE, YEM MPUOPUTET *.

3. IIpuopuTter NoBBIIIAETCS 3aKIIOYEHUEM B CKOOKH ().

[Ipumepsr:
1) MaccuBsl 1 ykaszarenu

int matrix[10][10]; | matrix — MaccMB MAaCCHBOB THIA int

char **argv; argv — yKasaTeJlb Ha yKa3aTelb Ha char

int (*ip) [10]; 1p — yka3arenb Ha MaccuB u3 10 snemen-
TOB TUNA int

int *ip[10]; ip - 10-31eMeHTHBIM MaccuB yka3aTenen
Ha int

int *ipp[3][4]; 1pp - 3-3J€MEHTHBI MacCUB yKazaresei
Ha 4-3JIEeMEHTHBIA MacCUB THMA int

int (*ipp) [3]1[4]; ipp — ykaszarenb Ha 3-3JIEMEHTHBIM Mac-
CUB, KaXJIblil 3JIEMEHT KOTOporo - 4-

¥ B a10ii TeMe paccMaTpHBaeTCs He CTPOTHii CHHTAKCHC JIeKIapaliuii, a criocob pa3odpaThes B
TOM, KaK MOHUMATh JEKJIapUPyeMOe HMsl.
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| | DJICMEHTHBI MACCUB THUIIA Int

2) OyHKIMM U yKa3aTEeNH

int *f(); f — ¢ysknus, Bo3Bpamiaromas ykasa-
TEJb Ha int

int (*pf) (); pf — ykazatenp Ha (QyHKIIHIO, BO3Bpa-
HIAIOMIYIO int

char (*(*x())[1) (); X — (YHKIIMS, BO3BpaIaroIias ykKasa-

TeJIb HA MAacCHUB yKazarejed Ha (PyHK-
1110, BO3Bpallarolyto char

char (*(*x[3]) ())[5]; |x — maccuB u3 3 ykaszareneil Ha (yHK-
IIUI0, BO3BpAlIAIONIyI0 YKa3aTellb Ha
MAacCHUB U3 5 3j1eMeHTOB Tulia char

JIist ynopouieHust MpOYTeHHs CIOXKHBIX JIeKJIapalui, a Takxke s
MMEHOBAHUs, TUIIAM JaHHBIX MOXHO 3aJ1aBaTh HOBbIE MMEHA C MOMOIIIbIO
oreparopa typedef9. Hanpumep:

typedef double (*PFD) ()
onpenensier tun PFD kak “ykazarens Ha (yHKIHMIO, BO3BpAIIAIONLYIO
double”; typedef He co3maer HOBBIN THUII, a ACKIAPUPYET HOBOE UMS YiKE
CYILLECTBYIOILIErO THUIIA.

1
3agaun’’,
1. JlaHo MHOECTBO TOYEK Ha IUIOCKOCTH, 3aJlaHHBIX KOOPAWMHATAMU

(x,y). Hanucatp (yHKIMIO, BO3BPAILAIONIYI0 MUHUMAJIBHOE PacCTOs-
HUE MEXIY JBYMS TOUKaMHU.

2. Hamucarp (QyHkiuo 00paboTku BemiecTBeHHOM Matpuiibl (50x20).
OyHKIUS TOJDKHA HAXOJUTh CTPOKY, COAEpX ALyl HauboJibliee Ko-
JUYECTBO OTPHUIATENBHBIX JIEMEHTOB U pacleyaThlBaTh BCE HJIEMEH-
Thl 3TOM CTPOKHU. Ecam TakuxX CTpOK HECKOJBKO, TO Ie4araTh BCE Ta-
KH€ CTPOKHU.

3. Hanucatb (pyHKIHIO, OCYIIECTBISIONIYI0 YMHOKEHUE JIBYX MAaTpHII
nopsiaka MxN n NxK.

4. Yto OymeT BBIBEIICHO Ha MeYaTh?
int a[3][3]={{1,2,3},{4,5,6},{7.,8,9}};
int *pa[3]={a[0],a[1],a[2]};

? Crnenmpukaius s3plka HE OYEHb UETKO BBIIEISET KIACC CHHTAKCHUECKOH KOHCTPYKIIHH
typedef, MBI OCTaHOBHMCS Ha TEPMHHE «OIIEPaTOP»

' 3anaum Ne4 u Ne5 B3siThI M3 mepBoro w3nanus kuuru b.Kepuuran, JI.Puruu «SI3bIK mpo-
rpammupoBaHus Cu»
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int *p=a[0];
main()
{inti;

for(i=0;1<3;i++)

printf(“%d %d %d %d %d\n”,a[i][2-1],*a[i],*(*(a+i)+i),*pa[i],p[i]);
b

5. Uto OyneT BBIBEICHO HA MeYatTh?

char *c[[={“ENTER”,”"NEW”,”POINT”,”FIRST”};

char **cp[]={ct3,c+2,c+1,c};

char ***cpp=cp;

main()

{ printf(““%s”,**++cpp);
printf(“%s”,*--*++cpp+3);
printf(* %s”,*cpp[-2]+3);
printf(“%s\n”,cpp[-1][-1]+1);

TEMA 8. Ctpykrypbl, 00bea1uHeHUs1, OUTOBBIEe MOJjsi. Ilporpammu-
pOBaHMe TUHAMHYECKUX CTPYKTYP AAHHBIX.

CtpykTypa — 3TO TUN JAHHBIX, TO3BOJISIIONINI CIPYNIUPOBATH HE-
CKOJIBKO TI€PEMEHHBIX (BO3MOKHO Pa3IMYHOIO THUIMA) MOJ OJAHUM HMe-

HeM. B oOmiem ciyyae JeKJIapauus CTPYKTYPbl UMEECT CIEAYIOIIMNA BU:
struct [<Ter CTPYKTyph>] {<COMCOK OekJlapaluMl IoJIen>};

Hamnpumep, nis 3amanusi KOMIUIEKCHBIX EPEMEHHBIX YIOOHO MCIOJIB30-

BaTb CTPYKTYPY:
struct point { int x;
int vy;

}oa,b;

B nannom mpuMepe nepeMeHHbIE a U b onpeesieHbl cpa3y 3a JieKiapaiu-
el CTPYKTYpBI, HO T.K. CTPYKTYpa UMEET Ter point, IEpEMEHHbIE MOKHO
OIPEICINTh U UHAYE:

struct point c,d, *p;

Hanpumep, ucnonssys typedef npu neknapanuu CTpyKTYpbl, 3a1a-
eTCsl €€ HOBOE UMS:

typedef struct point { int x; int vy; } sp;
Ternepp THIT Sp — 3TO CHHOHUM THIIA Struct point, ¥ clieIyromue onpese-
JICHHS IEPEMEHHOU Z S5KBUBAJICHTHBI:

struct point z;

sp z;
CTpyKTypbl MOTYT OBITh TPOMHUIIMATIU3UPOBAHBI CIIUCKOM KOHCTaHTHBIX
3HAYCHUU:
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struct point k={3,5};
JlocTynl K TOJSIM CTPYKTYPbl OCYIIECTBIISIETCS C IMOMOIIBIO ONepanuu
«TOYKay: C.X, C.y, €CIIU K€ OMNpEe/IeJICH yKa3aTeldb Ha CTPYKTYpy, TO HC-
noJsib3yercs onepauus ->. Hanpumep:

p=&c;

p->x=2; /* (*p).xX - BKBUBAJIEHTHO */
CTpyKTYypbl MOTYT OBITh BIIOKEHHBIMHU:

struct stud {
char fio[l5];/* dammnmsa crTymeHTa*/
struct data { int year;

int mon;

int day;
}od; /* maTa poxmeHmus */
int m([3]; /* OLEeHKM B ceccumo */

}i
[Tpu Takoil BIOXEHHOW AeKIapaluu CTPYKTyp, THH struct stud u struct
data ©MEIOT OTMHAKOBYIO 00JIACTh NCUCTBUS.

B Cu pazpemaercs npucBauBaTh U KONUPOBATH CTPYKTYPHI, YTO
MO3BOJIAET MEpeIaBaTh UX B (PYHKIIUIO B Ka4eCTBE apryMeHTa U mepesa-
BaTh U3 (YHKIIMU B KaUe€CTBE BO3BPAI[A€MOIr0 3HAUYEHUS, HO CTPYKTYPHI
HEJb3s cpaBHUBATh. Hanpumep:

struct stud s={“Ivanov”, {1980,6,30},{5,3,4}};
struct data ss;
ss=s.d; /*ss.year=1980; ss.mon=6; ss.day=30;*/
if(ss==s.d) {..} /* omumbxa */
3agaua 1. Hammucars yHkuro, nmapamerpaMu KOTOPOM SIBISIOTCST Mac-
CUB aHKET CTyJeHTOB (struct stud) u ux xonuuectBo. OyHKIMS eyaTaer

(dbaMUITUU OTIIMYHUKOB U JaThl POKICHUS.
void f (struct stud g[],int n)
{ int 1i;
for (i=0;i<n;i++) {
if(g[i] .m[0]==5 && g[i].m[1]==5 && g[i].m[2]==5)
printf (“%s %d.%d.%d\n”,
gli].fio,gl[i].d.day,g[i].d.mon,g[i].d.year)

CTpyKTyphl MOTYT COAEpKaThb IOJs - yKazaTeld Ha TaKue xKe
CTPYKTYpbl. DTO CBOWMCTBO CTPYKTYP HUCIIOJB3YETCSI MPU MPOrPAMMUPO-
BaHUMU JIMHAMUYECKHX CTPYKTYp JAHHBIX (CTEK, OYepeidb, CIHCOK, Jepe-
BO), KOTOpbIe OyAyT paccMOTpeHbl HMXe. CTPYyKTYyphl TaKKe MOTYT CO-
JIEpKaTh IOJIT — yKas3areiad Ha €Ie HE ONPEACIICHHBbIE CTPYKTYpPBI, YTO
MO3BOJISET OMMCBHIBATH CTPYKTYPBI, CChUIAXOIIHMECS APYr Ha Apyra, Ha-
IpUMeED:

struct sl {
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struct s2 *ps2;
I

struct s2 {

struct sl *psl;

I

[TpuBeneHHBIE BBIILIE ONPEACIICHNUs KOPPEKTHBI, T.K. pa3Mmep obiiac-
TU NaMATH, PE3EPBUPYEMON O 000N yKa3aTellb, BCErJa U3BECTEH IS
KOHKPETHOM MallMHHON peanmszanuu CH.

PaccMoTpuM noznpoOHee pa3melleHne CTPYKTYpbl B MaMATH I'eHe-
paTopoM Koja. 371eCh BO3HHMKAIOT JIBE MpPOOJIEMbl — COOCTBEHHO pa3Me-
HIeHHE 00BEKTa TUIA «CTPYKTYpa» B MaMSATH U pa3MEIlEHUE HJIEMEHTOB
CTPYKTYpBI B 00JIACTH MaMsITH, BbIAEIEHHON MOJ 3TOT 00BEKT. Aspec, ¢
KOTOPOTO Pa3MeIaeTcsi caMa CTPYKTypa, Ha3bIBaeTCs 0A308bIM a0pecoMm,
a aJipec NEeMEeHTa CTPYKTYpbl OTHOCUTEIBHO €€ 6a30BOro ajapeca Hazbl-
BaeTCA cMmeweHuemM. 3aMeTUM, YTO Ka)KIblil THI JaHHBIX TPAHCIUPYETCS
B OIpe/eJICHHbI MalIUHHBIA TUI (Hampumep, “0alT”, “cioBo”, “IBOM-
HO€ CJIOBO’’), KOTOPOMY COOTBETCTBYET HEKOTOPOE IPABUIIO BHIPABHUBA-
Hus. PaccmoTpuM apxutekTypy ¢ OalTOBOIl aapecanueid U MpaBUIIaMH
pa3MelleHHts], COrJIaCHO KOTOPBIM CJIOBO pacroJjiaraeTcsi, HaunHasi ¢ Oaiira
C aJpecoM, KpaTHBIM 2, a JBOMHOE CJIOBO — HauMHas ¢ Oaiita ¢ agpecom,
KpaTHbIM 4. B paziInyHbIX peanu3anusax A3blKa MPUMEHSIIOTCS pa3IndHbIe
HOJIXO/IbI K OIPENETICHUI0 0a30BOr0 aapeca CTPYKTYPbl. ITO MOXKET ObITh
BBIDABHUBAHHE 110 THUITY NEPBOTO 3JIEMEHTA CTPYKTYpPbl WIH IO MaKCH-
MaJbHO JUIMHHOMY MAaIIMHHOMY TuIly W T.I. CMEIIEHHsI 3JIEMEHTOB
CTPYKTYPBI 3aBUCST OT X TUIOB, IPEACTABICHUS UX TUIIOB Ha KOHKpET-
HOM apXUTEKType WU IMPaBUJ BBIPABHUBAHHUS, [MOATOMY IIPU TPAHCIALUN
CTPYKTYP MOT'YT OCTaBAThCSI IIPOITYCKM.

struct { 0 o) 4 6 g
char c;

short snl;
short sn2; —— N S — N — —
long 1n; C snl sn2 1n

Cuutaem, 4To moj nepemMeHHyro Tumna char Beinensercs 1 Oaiit, nox
nepeMeHHyro tumna short — cioBo (2 6aiiTa), a oA MEPEeMEHHYIO THIIA
long — nBoitHOE cioBO(4 OaiiTa).

O0bveauHeHne (union) — 3TO TUM JaHHBIX, MO3BOJISIONINN XpaHUTh pa3-
HOPOJHBIC JaHHBIE (IIOJIsI) B OJHOM M TOM ke oOsnactu namsTi. CUHTaK-
CUC 00BEIMHEHUN aHAJIOTHYEH CHHTAKCUCY CTPYKTYp. DakTuuecku, o0b-
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€IMHEHUE — 3TO CTPYKTYypa, BCE MOJsI KOTOPOM MMEIOT HYJIEBOE CMelle-
HUE OTHOCHUTEIBHO ee 0a30BOro ajpeca, a pasMep BbIICIECHHON 00sacTu
naMsITH TO3BOJIIET Pa3MECTUThCS B HEH camomy OosbiioMy moito. [Ipu
BBIPAaBHUBAHUU YYMUTHIBACTCS TPeOOBAHME IS MAKCUMAJIbHO JIMHHOTO
MAIIMHHOTO THUIIA, UCTIOIb3yEeMOT0 sl IPECTaBICHHUS MOJIe 00beauHe-
HUSI, T.€. €CJIM OJIHO T10JIe MOKHO pa3MEeCTUTh, HAUYMHasl ¢ ajjpeca JIBOIHO-
ro CJIOBa, a BTOpoe — ¢ ajpeca OaiiTa, TO KOMIMIISATOP CIEIYET MEPBOMY
TpeOOBAHMIO.

union { 0 2
char c;
short sn;
long 1n; C

B Cu ectb cpenctBo mpsAMOro JI0CTyma K rpyImmam Moapsl UAYIINX
OuTOB. BHYTpH HEKOTOPOU 3aBUCAIICH OT peaau3aluu eAUHUIIBI TaMATH
(«cmoBe») OMpenenstoTCs UMEHOBAHHBIE MOJIsA, K KOTOPBIM MOXKHO OCY-
LIECTBIISAITh MPSAMOM JOCTYII IO UMEHHU. 11071 onpeaenatoTcs npu nmoMoIu
ONPENEIICHNUS] CTPYKTYPBbI, B KOTOPOM YKa3bIBA€TCS UMS IOJI U €ro pas-
Mep, Hapumep:

struct {

unsigned int flagl: 1
unsigned int flag2: 1
unsigned int codel: 8
unsigned int codel: 8

} flags;

[Tose MokeT uMeTh TUI int, unsigned int WM signed int wu
UHTEPIPETUPYETCS KaK O0BEKT IEJIOYMUCICHHOTO THMA C 3aJaHHBIM YHC-
jgoMm OutoB. OT peanuzaiuu si3blKka 3aBUCUT, pacCMaTpUBACTCS JIM TOJIE
THUIIA int KaK 3HAKOBOE.

JI71 IprCBOEHUS MOJISIM 3HAYECHUN UCIIOJIB3YETCS TOT K€ CUHTAK-
CHC, 4TO U JJI DJIEMEHTOB CTPYKTYD:

flags.flagl = 1;

flags.codel = 5;

[Tox onucanHyt0 TakuM 00pa3oM MEPEMEHHYIO0 OTBOAUTCS 00JaCTh
MaMsATA Pa3MeEPOM B CJIOBO. Eciau cymMapHbIil pa3mep BCeX MOJIEH Mpe-
BBICUT pa3Mep CJIOBa, TO OTBOJUTCS 2 COCEIHUX CJIOBA MaMATH, PUYEM
II0JIE HE MOXKET MEPEKPHIBATh TPAHUILY MEXKAY HUMHU, U KOMIIWISATOD aB-
TOMATUYECKH CIBUTAET I0JIe, YTOOBI OHO OBLJIO BBIPOBHEHO IO TPAHUIIC
cjioBa (B 3TOM cily4yae B TIEPBOM CJIOBE OCTAETCsl OE€3bIMSIHHOE ITyCTOE Me-

/*1-mmpuHa nojas*/
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cTo). B mpuBeneHHOM mpUMepe MpHU yCIOBUU, YTO MAIIMHHOE CIIOBO 3a-
HUMaeT 16 OUTOB, MAMSTH PACTIPEIEIUTCS CIETYIOIIIM 00pa3oMm:

rnepBoe CJIOBO BTOpPOE CJIOBO
SISSEESNNNEEEEEEEEEENEENEEEEEEE
T T csgél cégéZ
flagl

%lagZ

[Tone nnuHbl 0 6€3 UMEHM yKa3bIBa€T HA TO, YTO OCTABIIMECS B
CJIOBE pa3psabl HY)KHO MPOMYCTUTh U HAYaTh pa3MEIICHUE CIEAYIOIIHNX
10JIEN C HayaJla CJIEeIyIOIIEro CIIoBa.

Kak yxe ObUIO 3amMedeHO paHee, IPU IMPOrpaMMHPOBAHUU JUHA-
MUYECKUX CTPYKTYpP JaHHBIX (CTEK, Ouepelb, CIUCOK, AEPEBO) MCIOIb-
3YHOTCSl CTPYKTYPBI, COAEPKAIINE MOJISL - YKa3aTeIu HA TaKUE Ke CTPYK-
TYPBL.
3agaua 2. BBect CTpOKYy CUMBOJIOB M3 CTAHJAPTHOTIO BXOJHOTO MOTOKA
U pacredararh €¢ B 00OpaTHOM MOPSIIKE, TIOCTPOUB MPH 3TOM B JTUHAMU-
YECKOM MaMSTH CTEK.

int g;

struct st { char c;

struct st *s;

} *p,*n;

p=n=NULL;

while ((g=getchar())!="\n") {
/* mocTpoeHnue crTerka */
n=(struct st*)malloc(sizeof (struct st));
n->c=qg; n->s=p;
p=n;

}

while (n!=NULL) { /* neuaTb CTpoOku */
printf (“%c”,n->c);
n=n->s;

}

3ajgaun.
1. Jlana ctpoka cuMBoJIOB. HammcaTh (GyHKIHMIO CO371aHUSI OMHAPHOTO

nepeBa (PEKypCHBHBIM M HEPEKYPCHBHBIM BapHaHTBI). Y3IIbI JepeBa
UMEIOT CIEAYIOIIYIO0 CTPYKTYPY:
struct tree { char c;
int n;
struct tree* left;
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struct tree* right;
s

I7I€ C CHMBOJI BXOJHOM CTPOKH, @ N YUCJIO BXOKIEHUN TaHHOTO CUMBOJIA

BO BXOJHYIO CTpoKy. [Ipum mocTpoeHMH nepeBa B KadyecTBE KJIKO4Ya HC-

N0JI30BaTh KOJ CUMBOJIA.

2. Hanucats pekypcuBHYIO (DYHKIMIO MOJICYETA KOJMYECTBA Y3JOB JIe-

peBa.

Hanucate pekypcuBHYIO (YHKIHIO ONPEAEIICHNS BBICOTHI IEpEBa.

4. HanucaTth peKkypcHBHYIO (DYHKIMIO N€YaTH Y3JIOB JiepeBa B yObIBaro-
1IEM TOPSIAKE.

5. Hamwmcarb QpyHKIMIO NeYaTH y3JI0B JIepeBa Mo cl0siM ( peKYpPCUBHBIN U
HEPEKYpPCHUBHBIN BapUAHTHI).

6. BBectu Habop cnoB. Paznenurenu mexmy cioBaMu: mpoOed, 3amnsiTasi,
TOYKa C 3aIsATOM, KOHeEl CTpOKU. IIpu3HaK KOHIIa TEKCTa - TOYKA.
JlnuHa Kaxaoro cioBa HE JoJDKHA mpeBbimaTh 20 cumBosioB. Cdop-
MHUPOBATh ABOMYHOE JIEPEBO, KAXKABIA y3€J KOTOPOTO COAEpKan Obl
yKa3aTellb Ha CJIOBO M YHCIIO BXOKJIEHUM 3TOr0 CJIOBA BO BXOJAHOM I10-
ToK. KilFouoM npu noctpoeHnu iepeBa JOJIKHO SBIATHCS CaMO CIIOBO.
[lo okoHuaHuu (opMHUpPOBaHMS JIepeBa pacredararb cjioBa B YObI-
BAaIOILIEM MOPSAKE, B BO3PACTAIOLIEM MOPSIIKE U 0 YPOBHSIM.

W

TEMA 9. ®aiinbl. Buoauoreunsie pyHKIUM AJs1 padoThl ¢ daiiamu.

SA3pik CH mpeocTaBiisieT MPOrpaMMUCTY IIUPOKUE BO3MOXKHOCTH
no paboTe ¢ mpou3BOJbHBIMU (aitiamu. JlroOol daiin npeapapuTeIbHO
JOJIKEH ObITh OTKPHBIT. J1J1g 3TOTO Mcnonb3yercs pyHkius fopen:

FILE* fopen(char* name, char* mode);

OyHKIMS MMOTyYaeT B Ka4eCTBE apryMEHTOB BHeITHee uMs daiiia
(name) u pexkxum goctymna (mode), a Bo3Bpaiiaer (haiaoBblil yKa3aTenb,
UCTIONb3yeMbId B JalibHElIIeM ais paboTsl ¢ Qaitnom. OyHKIHUS BO3-
BpalllaeT HYJIEBOW yKa3aTellb, €Ciiu (Daily1 He MOXKET OBITh OTKPHIT MO Ka-
KHUM JIM0O MPUYMHAM.

[Ipu 3anycke Cu-nporpammbl OnepaloHHas CUCTEMa BCerja oOT-
KpBIBAET TPU CTAHJAPTHBIX (paiiyia: BXOJHOM (€EMy COOTBETCTBYET (haiiio-
BB ykazarenb stdin), BeixogHO#l (stdout) u daiin ommbok (stderr).
OO65r1uHO stdin cooTHeceH ¢ KiaBuatypoi, stdout u stderr ¢ sxkpaHom.

@DailoBbI yKa3aTellb CChbUIaeTCAa Ha CTpykTypy tmna FILE, co-
JIEPIKalyI0 CIEeYIONY0 HH(pOopMaIio o (aiiie:
typedef struct {

int cnt; /* KOJNMUECTBO OCTAaBUMXCS JUTEep */
char *ptr; /* nosuumsa clenyoler JUTEeps */
char *base; /* ampec Bybepa */

int flag; /* pexuMm pmocTymna */
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int fd; /* meckpunTop oGamnma */
} FILE;
[Ipu oTkpeITHH daiina peXUM JOCTyNa MOXKET NPUHUMATh Cle-
JYIOIE 3HAYEHUS:

“r’ - (pails1 OTKpBIBAETCS TOJABKO ISl YTEHUS;

“w” - (hbails1 co3gaeTcs TOJIBKO JJISl 3allMCH, TIPU 3TOM, €CJIU OH YXKe
CYHIECTBOBAJI, €r0 COAEPKUMOE TEPSIETCS;

“a” - (haiin co3gaeTcs Ui OTKPHIBACTCS JJIs 3allUCH B KOHeIl (aiinia;

“r+” - (haii OTKpBIBACTCS M1l YTCHUS U JIJIS 3aITUCH;

“w+” | - dain co3gaeTcs ISl YTSHUs U JUIS 3aIlUCH, TIPH 3TOM, €CJIU OH
YK€ CYIIECTBOBAJI, €r0 COJIEPKUMOE TEPSIETCS;

“at” | - (baiin co3gaeTcs WM OTKPBIBACTCS I YTEHUS U JUIS 3aIliCH B
KoHell (aiina

[Tocne okoHyaHus pabOThI aiiia JOJKEH ObITh 3aKPHIT C TOMOIIBIO
¢byukiuu fclose, mpu 3Tom ocBoOokAaroTCs Bce Oydepa. Eciu nporpam-
Ma 3aBeplIaeTCsl HOPMAJIbHO, BCE OTKPBITHIE (Daillibl aBTOMAaTUYECKH 3a-
KPBIBAIOTCSI CHCTEMOM.

[Ipu pabore c (aitlamu CyIIECTBYIOT pasziudusi, OMpeaelsieMble
HabopoM (yHKIIMH, UCIIOIB3YEeMBIX JJIsI BBOJIa/BBIBOIA JaHHBIX. B dacT-
HOCTH, MOXHO BBIJICITUTH (POPMATUPOBAHHBIN BBOA — (DYHKIIHS

int fscanf (FILE *f,const char *format, . . .)
YUTAET TEKCTOBBIC JAHHBIC U3 BXOJHOTO MOTOKA, TPEOOPA30OBHIBAET UX B
COOTBETCTBHUH CO CIieNU(PUKAIUIMHE, CONECPKAIMMMMHUCS B (hopMaTe U Mpu-
CBaMBaeT MO TMOPSIKY apryMeHTaM, KaXKIbld W3 KOTOPBIX JTOJDKEH OBITh
ykazareneM. OOpaTHble ACHCTBUS MPOU3BOIUT (POPMATUPOBAHHBIA BBI-
BOJ
int fprintf(FILE *f,const char *format, . . .),
KOTOpBIN TpeoOpa3yeT apryMeHThl B TEKCTOBBIA BHUJ B COOTBETCTBUH C
dbopmaTtom (format) u muIIET B BEIXOJHOM MOTOK.

Oco0o crnenyeT paccMOTpeTh padoTy ¢ (aitamu, coaepx anumMu
TEKCTOBYI0 HH(]OpMaIiuio, pazoutyro Ha cTpoku. s 3ammcu B (aiin
TEKCTOBOM MH(pOpMaIIUK UCTIONB3YIOTCS (QyHKIMU - fputc u fputs, a s
yTeHus - fgetc u fgets.

[Ipumeyanue. /Jlo cux mop Mbl pacCMaTPUBAIM CTPOKY, KaK IOCIIE-
JIOBATEIPHOCTh CHMBOJIOB, OKAaHYHMBAIOIIYIOCS HYJIEBBIM OaiitoM-\0’.
Ctpoka ke B TeKCTOBOM (haiiyie 3aKaHIYMBACTCSI CIIEUATLHBIM CUMBOJIOM
—\n’ ¥ HE COIEPKUT HYJIEBOTO OaiiTa.

Hanpuwmep:
FILE *fp;
if((fp=fopen(“a.a”,”w”)) !=NULL)

fputs (“str”, £fp) ;

B nannom ¢parmente cozmaetcs aitn “a.a” U B HETO 3aNMCHIBACT-
cs cTpoka “str”. Cnemyer 3aMeTuTh, uTo QyHKIMs fputs mumer B daiin
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CHUMBOJIBI CTPOKH 10 HyJieBoro Oaiita. CTpoka MOXET W HE COJEpIKaTh
cuMBojia ‘\n’, U Torma ciemnyroumii fputs “npuKIeUT”’ 3aMUCHIBAEMYIO
CTpOKy Kk mpeapiaymieit. Hanpumep, nocne fputs(“ing\n”,fp) B daiine Oy-
JIET 3alMcaHa CTpoka “‘string” ¢ ‘\n’ Ha KOHIIE.

3amaua 1. Ilepenucars HawanmbHble CTpoKU (HE Oonee 10-Tm) w3
TEKCTOBOTO (paiina “aaa” B koHel (¢aina “bbb”. JliuHa cTpoku HE Tpe-
BhbiaeT 80 cuMBOJIOB (BKIIOYas ‘\n’).
main ()
{ FILE *f1,*f2;

char s[81];

int 1=0;

if((fl=fopen(“aaa”,”r”))==NULL) exit(1l);

if ((f2=fopen (“bbb”,”a”))==NULL) exit (1) ;

while (fgets(s,81,fl) !=NULL && 1i<10) {
i++;

fputs (s, £2);
}
fclose (fl); fclose(f2);

}
Ciienyetr NOMHUTB, YTO

char *fgets(char *s,int n,FILE *f);
yuTaer He Oosee n-1 1uTep B MaccuB S, IpeKpalias YTeHUE, eClIu BCTpe-
Tics ‘\n’, KOTOpBIA BKJIOYaeTcss B MaccuB. B t00oM ciiyyae maccuB
JOTIOJHSAETCSL HyJeBbIM OaliTom. Ecnu B pemieHuun 3agaun 1 3aMeHUTH
BTOpOM mapameTp mpu BbizoBe ¢yHkimu fgets Ha 80, To cTpoku OyayT
MEPEeNUCHIBATHCS 0€3 MCKAKEHUS, HO UX KOJMYECTBO MOXKET OKa3aThCs
MEHBIIIE JIECATH, €CIId B UCXOAHOM (haijie OKaKyTCsl CTPOKHA MaKCUMallb-
HOW JIJIMHBL.
[Tpumeuanue. /{11 TEKCTOBBIX (hailIOB MCMOIb30BaHNE QYHKIIUU

int feof (FILE *f)
UMeeT HEKOTOpbie ocoOeHHoCcTH. Ecnu npu urennu u3 GpailioBoro moToxa
f mocturnyTt koHen (aita, TO BO3BpallaeTCs HEHYJEBOE 3HAUCHUE, B
MPOTUBHOM CJly4yae BO3Bpaiaercs Hoib. [Ipu 3TOM, eciu He mpeAnpuHu-
Majach MOMbITKA IPOYUTATh MH(MOPMAILMIO 3a KOHLIOM (aitna, To QyHK-
s feof He OyAeT CUTHATM3UPOBATH O TOM, UTO JOCTUTHYT KOHeIl (paitna.
Hampumep, 4To0bl CKOMUPOBaTh COlEpKUMOE OfHOro daiina B Apyrou
MOKHO OBLJIO ObI MPOU3BECTH CIEAYIOIINE IeUCTBUS:

FILE f1,£f2;

char str([80];

while (! feof (f1)) {
fgets(str,80,fl);
fputs(str, £2);

45



}

Ho torna nmocnenusis ctpoka ucxoaHoro ¢aina Oyer nepenucana
JTBAXK]TBI.

B sa3pike Cu mpenyCMOTpEH TakKe, TaK HAa3bIBAEMBIM NpPAMOMN
BBO/I-BBIBOJI, OCYIIIECTBIISIEMBIH ¢ moMoIIbIo hyHKkmii: fread u fwrite.
OyHKIUSA
size t fread(void *p,size t size,size t nobj,

FILE *f)
YUTAET M3 BXOJHOTO MOTOKA B MAacCHB p Nnobj 0OBEKTOB pa3MepoM Size
0e30 Bcsikoro npeodpazoBaHusi. OyHKIMS BO3BPAILIAET KOJUYECTBO MPO-
YUTAHHBIX OOBEKTOB U HOJIb, €CJIU McUepriaH (aii.
OO6patHas el pyHKIUS:
size t fwrite(void *p,size t size,size t nobj,
FILE *f)
MUIIET B BBIXOAHOW MOTOK M3 MaccuBa p nobj 0OBEKTOB pa3MepoM size B
HenmpeoOpa3oBaHHOM BHjie. Bo3Bpammaer KOJIMYECTBO 3aMHMCAaHHBIX 00b-
eKTOB, KOTOPOE B CIy4yae OUIMOKH MEHbIIIE nobj.
3amaya 2. B Hemyctom (aiine ¢ umeHeMm “sss” B HempeoOpazoBaH-
HOM(OMHAapHOM) BHJI€ 3alucaHbl BemiecTBeHHbIe yucia (double). Tlome-
HATH MECTaMH TEPBOE MAKCUMAJIbHOE YHUCIO C TOCISTHUM MHUHHUMAIIb-
HBIM.
main ()
{ FILE *f;
double max,min, a;
long max p,min p;
if ((f=fopen(“sss”,”r+”))==NULL) exit (1)
fread(&a, sizeof (double),1,f);
max=min=a;
max p=min p=0;
while (fread(&a,sizeof (double),1,f)) {
if (a>max) {
max=a;
max p=ftell (f)-sizeof (double);
}
if (a<=min) {
min=a;
min p= ftell (f)-sizeof (double);

}

fseek (f,min p, SEEK SET);

fwrite (&max, sizeof (double), 1, f);
fseek (f,max p,SEEK SET);
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fwrite (&min, sizeof (double), 1, f);
fclose (f) ;

[Tpu pabote ¢ OgHOPOIHBIMU OMHAPHBIMH (aillaMy 4acTO BO3HH-
KaeT 3ajjauya ONpeAeNiCHUs] KOJIWYeCcTBa OOBEKTOB, 3alMCaHHBIX B (paii.
Hamnpumep, mycts B GuHapHOM (aitsie 3anucansl yucia tuna long double.

Jlnia onpeneneHusl KOTUYIECTBA ITHX YKCEN JOCTATOYHO MOCTABHUTH
yKa3arellb Ha KoHel (aiina:

FILE *f;

long pos,n;

fseek (£,0L, SEEK END) ;
¢ nomotnbio pyukiuu ftell onmpeaenuTs HOMep TEKyIeH MO3uIUK (HyMe-
panusi HAYMHAETCS C HyJIs):

pos=ftell (f);

Y Pa3AeNIUTh €0 Ha pa3Mep 00beKTa:

n=pos/sizeof (long double);

3agaum.

1. Hanucatpe GyHKIUIO COPTUPOBKH (haiiyia, COAEpKAIIEro 4Yuciaa THUIla
long, 3anucannbie B (aityn ¢ momotibio GyHKIMU fwrite, HE UCTIONB3YS
JIOTIOJIHUTENBHBIX (paiioB. Mcnonb3ys 3Ty QPyHKIHIO OTCOPTUPOBAThH
nBa (¢aiiiga U CIUTh UX B OJIUH YIOPSAIOUYCHHBIN ¢aiin. Pesynbrar 3a-
NYcaTh B EPBBIN (hail.

2. VuBeptupoBath (Qaiti, coiaepkaluid yuciaa Tumna int, He MCMOJIb3Ys
JOTIOJTHUTENBHBIX (haiiiioB.

a) Hanucate QyHkiuio nms 3anucu B ¢aiiin aHkeT ctyaeHToB. Kaxnas
aHKeTa €CTh CTPYKTYpa:
struct anketa { char fio[20];
struct { int day, month, year; } data;
short m[3];
3
B KoTtopoi none fio — pamunus crynenta, noje data — nata poxze-
HUS, a M0JIE M — OLICHKU, MOJIYYEHHBIE CTYJICHTOM B MOCIEIHIOI CEC-
CHIO.
b) Hamucate dyHnkiuio, kotopas u3 ¢aiiaa aHKeT CTyJACHTOB yajseT
BCEX “IBOUYHUKOB’.

3. OcrtaBuTh B (pailiie TOIBKO CTPOKH, COJAEpKAIIMe HEKOTOPYIO MOI-
ctpoky. ms daiina u moacTpoky 3ajaBaTh B BUJE MapaMeTPOB KO-
MaHJITHOU CTPOKH.
a)/l;inHa CTPOK HE MPEBBIIIAET 255 CUMBOJIOB.

0) JlnMHa CTpOK HE OrpaHUYEHA.
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VY nanuth u3 (aiina Bce CTPOKU IITUHOMN OoJiee MATHUAECCITH CUMBOJIOB.
Jlnuaa ctpok He orpanuveHa. Mms daiina 3agaeTcss B KOMaHIHOM
CTPOKE.

[TpeoOpa3zoBats (aiis, ycekast CTpoKH 10 SO-TH CHMBOJIOB.
YnopsaouuTh TEKCTOBBIN (ailnl (JeKcuKorpaduyecku CpaBHUTH CTPO-
KM, JUIMHA CTPOKH He Oosiee 80-TH CUMBOJIOB), UCIIOJIb3YsI OJIUH U3 Me-
TOJOB BHEIIHEW COPTUPOBKH.

Hamucats dyHkuto-ynakoBuuk ¢aiinoB. Koabl cHMBOJIOB JieKaT B
muanazoHe or 0 mo 127. IlocnenoBaTelbHOCTL U3 N OAMHAKOBEIX
CHUMBOJIOB 3aMEHSETCS Ha OalT co 3HaUeHHEM —n U 0alT, coJlep Kalluii
KOJl cuMBoJ1a. PaccMoTpeTs ABa BapuaHTa: a) n<=127; b) n — moboe.
Hanucate pyHKkIMo-pacnakoBuivK (haiaos, cM. 3aaa4y 8.

3amenuTs B ¢aiiie Bce “begin” Ha ‘{‘ ,a “end” Ha ‘}’.
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IIpunoxkenne 1. [IpuoputeTsl H NOPAAOK BHIYUCIEHHUS 0NIEPATOPOB.

O6osHaueHUe Onepauns [Mopsimok
BBITIOJTHCHHUSI
() BBI30B (DYHKITHH CneBa HampaBo
[ ] WHJICKCHOE BBIPAKCHUE
-> OIepaly AOCTYyIA K MOJISIM 3aIru-
cen
! noruueckoe “HE” Cnpagsa Haj1eBo
~ nopaspsigHoe “HE”
++ - VHKPEMEHTHAasT W JEKPEMEHTHas
onepanuu
- YHapHbIA MUHYC
(Twm) NPUBEICHNUE K THITY
* KOCBEHHAsI aJipecarius
& B3sITHE aJpeca
sizeof NOJTy4eHHUE pa3zMepa 00beKTa
* / YMHOXKEHHE, ETICHHE, Cnesa HampaBo
% OCTaTOK OT JCJICHHUSI
+ - CJIO’)KE€HUE, BBIUYUTAHHE CneBa HanpaBo
<< >> [Opas3psAHbIE CIBUTH CrnieBa HampaBo
< <= ollepary OTHOILIICHUS CrneBa HampaBo
> >=
= I= OIepalyy OTHOUICHHUS CreBa HanpaBo
& nopaszpsaHoe “HN” CiieBa HammpaBo
A Nopa3psIIHOE uckioyaroiee | CrieBa HarpaBo
“NIIN”
I nopazpsaxoe “NJIN” CrnieBa HampaBo
&& jgoruyeckoe “M1” CiieBa HanpaBo
| | jorudeckoe “UJIN” CrneBa HampaBo
? TE€PHAPHBIN ONEPATOP Cuopasa Haj1eBO
+= -
*= / = %=
<<= >>= orepaluy MpucBanuBaHUs CnpagBa HajieBO
&= A= |=

omnepalus 3ansirtas

CrnieBa HampaBo

[TpuoputeT onepanuii yObIBaeT CBEpXy BHU3.
Onepanuu U3 0OJHOM TYEHKH TaOIHIIBI UMEIOT OAMHAKOBBINA MPUOPHUTET.
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