Ewoaywyn otov Ilpoypoppatiopd Suvaptrioelg, epfédreta ko avadpopn

EAAHNIKH AHMOKPATIA

IAPY®EN TO 1837

Tupo IIAnpogopikng ko TnAemukowvovidv  «  Ewcaywyn otov Ilpoypoppatiopod

ITepreyopeva

Kepalaio 4: Zuvaptnoelg, epfédera ko avadpopn
Aopn) evog TPOYPAHHATOS C = ZOVOPTACELS « v v v v v v v v e e e e e e e e e e e e e
SovapTNon OPONG GE QOVON « « « v v v v o e e e e e e e e e e
JUVAPTNOT) VTOAOYLOHOU TTAPAYOVTLIKOD .« . v v o v v v e e e e e e e e e e e e e e e
Eppédera ko xpovog Lowng HETOPANTAOV « . . o oo v v it
YTTOAOYLGHOG TTAPAYOVTLIKOD HE CLVOOPOMT] « « v v o o o o e e e e e e e e e e e e e e e e
Metatpoméc peta€d dekadikdv Kot SLAdIKOV aplOpdvy . . . . . . L

0T U R W R =

KepdAlato 4: Yvvaptnoelg, epfédera kot avadpoun

Aopn evog mpoypappatog C — Xuvaptnoelg

+ Mia ovvaptnon C eivar évo cUTOVOHO, TAKETUPLOUEVO TUNHA TPOYPAUHUATOS TTOV PEPEL
oe mépag pioe Sadikacion 1) omolo €xel copelg mpodiaypapég elco6dov ko e€6dov Ko
OLYKEKPLHEVO OVOLAL.

o Juvifwg, kwOKoTOlOVHE o€ Pl ouvvaptnon évav aAyoplBpo mov mpodKelTaLl v
XPTCLLOTIOL|COVHE GTO TPOYPOUHIA HOG OUPKETEG POPES 1) EKTLHOVHE OTL ELvoL YEVIKOTEPNG
XPNOLHOTN TG Kot Bor prtopoioe va povel XPrioLHOG KOl GE TTPOYPOpOTa TOL B ypapovpe
OTO pHEAAOV.

o2& YeVIKEG YPOHIEG, ELVOL KA TIPOKTLKY VO Ypapoupe Tpoypappata C mov arotelodvtal
otd TTOAAEG KOl PLKPEG CLVAPTIOELG, TAPA OTTO ALYEC KOl PEYAAEC.

o Axppog pla amod Tig cvvaptnoelg evog mpoypappatog C mpémel vo xel To Gvopa main.
Eivou n ocuvéptnon amo tnv omoia Oa Eexiviioet 1) eKTEAEST) TOL TTPOYPAUHATOG.

+ Oplopdg cvvaptnong:

(TO1OC) {OVOHAY ({TUTLKEG TTALPAPETPOLY)
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{
}

« i@ TOV Oplopd k&Be ocvvaptnong OSniwvovpe To {(OVOPA) TTOL £€XEL KOL, HECQK OE
TapeVOEGELG, TOL OVOPOTA KOl TOVG TOITOVG TTOL €XOUV OL, AeYOHEVEG, {TUTTLKEG TTOLPAUETPOL,
eQ’ OGOV LITAPYOLV.

dnAwoelg kot eVTOAES)

« O tumkéc TopapeTpol piog cuvvaptnong eivor petoPAntég, otig omoleg divovton
OUYKEKPLHEVES TULES KATA TNV KANOT TNG GUVAPTNGTG KAL OL OTOLES XPNOLHOTOLOVVTOL
pHEG 6TO GOHA TNG cLVAPTNOTG (dNAdoelg kot evTOAEg)) Y va emitevyBel 0 oTOXOG TNG
GLVAPTNOTG.

« To cwpa piog ocuvaptnong mepikdeieton péoa oe { ko }.

« Mia ocuvvéaptnon pmopel va emotpéPel kAol T oTO OVOUA TNG, 1 omoia vou
xpnowomownBel atd v ovvaptnon mov tnv kK&iece. O (tOTMOG) TNG TUNG TOL
EMOTPEPEL Piot CLUVAPTNOT) SlVETaL HITPOCTE ATTO TO OVOHA TNG, GTOV OPLOHO TNG.

« Av dev opiletou TOTOG EMLOTPOPTIG YLoL pHict cLUVAPTNOT), Bewpeitat OTL emoTPEPeL int.

o Av dev evilapepOpaoTe Vo EMOTPEYEL Pidt GLVAPTNOT KATTOLL TLUT, TTPETEL VAL OPLlOL}LE
Ot emioTpé@el void, Tov “ kevod” TOO. AKOPX KoL v £YOUHE OpioEL piot cLVAPTNON VoL
EMOTPEPEL KATTOLO TOTTO, OXL void, dev elval TEAKA LTTOYXPEWTIKO VX TO KAVEL, KOL OV
TO K&vel, dev elval LITOXPEWTLKO YLOL TNV KOAODOX GUVAPTNGT VO XPT|CLLOTOLCEL TNV
ETLOTPEPOWEVT) TIUT.

« H emotpopn Tnig omd ocvvaptnorn yivetor pe TNV €vToAn return {TopioTact).
YmoAoyileTon 1 TN 7OV €XEL 1) {TAPACTACT)), EMLOTPEPETAL KOLL T GUVAPTIOT] TEPUATICEL.
Me pio arAr) evToAr) return teppatilel Ywpig vo emioTpagel K&IToLo TIpn.

+ H ovvaptnon main propet v opietan

1. eite YwpIg TUTMLKES TOPOPETPOVG

2. eite pe 00 TAPAPETPOLG CUYKEKPLUEVWVY TOTTWV, HEC® TMV 0TOLWV prtopel vor yvopilel
N main ov to TPOYPUppPX eKTEAEGONKE e OPIOPAT GTN) YPOPUT EVTOANG KOL, 0LV VarL,
pe mola. Ilepiocotepa, yu' avtd to Bépa, apyodtepa.

« H main emotpéper Tipr tOmov int, 1 omolo eivar dwabéowun oto mepifdriov Tov
AELTOLPYLKOD GUGTAHATOG ATTd TO 0nolo ekTeAécOnke To mTpoypappa. TeAlkd, 0 ATOADTOG
0WoTOG TPOTOG YL Vo OPICOLHE TN CUVAPTNOT Main YWPIS TLTIKEG TAPAPETPOVG, TOV
omoio Ba vioBetricovpe atd ed® ko TEPa, eivan o e€NG (To void vodnAwvel TNV EAAeLY
TUTILKOV TTUPOHETPWOV):

int main(void)

« Emiong, mavto B mpémel v emoTpEPOLpE Pt T TEPUATIOHOD OO TH) main, pe Tnv
eVTOAN return (Tumikd o 0, oe TEPIMTWOT EMLTLYOVG TEPUATIGHOD TOV TPOYPAUHATOG).
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« O petaylwttiotng astotel TPy TNV KAon piag cuvaptnong va yvopilelt Tovg TOToug
TWV TUTKOV TUPUHETPWY TNG KOL TOV TOTTO TNG EMLOTPEPOHEVNG TIUNG. ZUVETAG, 1) TTPETTEL
VO TTPOTYELTAL O OPLOPOG HIaG GLVAPTNONG oTd TNV KANGT TNG, 1), OV EMETAL, VO €XEL
nponynBel amAadg ploe mpoavayyehio TG cvvaptnong (TOTOG EMLOTPEPOHEVNG TLUNG,
OVOHX KOl TOTTOL TUTTILK®V TTOPAHETPWV), TO AEYOHEVO TPWTOTLIO TNG CLVAPTNOTNG.

« Ilepiocotepa yix cvvaptioels, otig topaypagpoug §4.1 ko §4.2 tov [KR].

Yuvaptnon VPwong o€ dSvvoun

/* File: powers.c */
#include <stdio.h>

#define MAXM 4 /* Maximum base of powers to compute */
#define MAXN 6 /* Maximum exponent */
int power(int, int); /* Prototype of power */

int main(void)
{ int m, n, p;

for (m=2 ; m <= MAXM ; m++) /* Start from base 2 */
for (n=2 ; n <= MAXN ; n++) { /* Start from exponent 2 */
p = power(m,n); /* Call power function */
printf("%dA%d = %d\n", m, n, p);
¥
return 0;

int power(int base, int n)

{ int p;
for (p=1 ; n >0 ; n--) /* base”n equals to */
p *= base; /* base * base * ... * base (n times) */
return p; /* Return result */
¥

% gcc -o powers powers.c
% ./powers

282 = 4
23 = 8

284 = 16
2A5 = 32
216 = 64
382 = 9

383 = 27
374 = 81
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3A5 = 243

376 = 729
472 = 16
473 = 64
474 = 256
475 = 1024
476 = 4096

%

YuvapTno”n VITOAOYLGHOD TAPAYOVTIKOD

/* File: factorial.c */
#include <stdio.h>

#define MAXN 12 /* Compute factorials up to MAXN */
int factorial(int n) /* No prototype needed */
{ int f;
for (f=1 ; n >0 ; n--) /* Initialize factorial to 1 */
f *= n; /* Multiply into factorial n, n-1, ..., 1 */
return f; /* Return result */
b

int main(void)
{ int n; /* For all n from 1 to MAXN */
for (n=1 ; n <= MAXN ; n++) /* Call function and */
printf("%2d! = %d\n", n, factorial(n)); /* print result */
return 0;

}

% gcc -o factorial factorial.c
% ./factorial

1" =1

2! =2

3 =6

4! = 24

5! =120

6! = 720

7! = 5040
8! = 40320
9! = 362880

10! = 3628800
11! = 39916800
121 = 479001600
%
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Eppérera xar xpovog Lwng petafAntov

O petaPAntég mov opilovtot péoca oe pio cuvapTnon AEyovtal avTOpaTeg 1) Tomikég. O
AOYOG elval 0TL oL peTaPANTEC aUTEG £XOUV TepLlopLlopéVT) epPédera kol X povo (wng. Ioxvouvy
HOVO PECK 6T CLVAPTNOT) TTOL £X0LV 0pLobel Kot Yo 660 ¥pOVo ekTedeiton 1) cLVAPTNOT).

Ext0g amd Tig avtopateg petofAntég, pmopovpe va opicovpe o éva mpoypappoe C
ko eEwteplcég 1) kobBohikég petafAntéc. Ov petaPAntég auvtég opilovron OGS KoL OL
QUTOHOLTEG (e TOV TOTTO TOVG, TO OVOPA TOLG Kot pe favr] apxLKomoinot Tovg), HOvo ov
opilovtou ¢€w amd cLUVAPTHOELS, 6TO LOLO emimedo pe UTEG.

O eEwtepuicég PeTafAnTég éxovv TO TPOTEPHA OTL eival opatég amd k&be cvvaptnon,
HITopoLV dNAadn va Xpnoyorotnfody 6Ta COUATH TV GCUVAPTHCEWY, KoL dloTnpodvTaL
Kka®’ OAn TN SLdpkela TNG EKTEAEGTG TOL TTPOYPAUHATOGS.

Méow tov efotepikov petafAntov, pmopel vo  emitevyBel  emucowvovio  petakd
CLVOPTNOEWOV XWPLG var XPeLAleTol OedOPEVO TTOL KATTOLOL GUVAPTIOT] TIPETEL VAL TTEPATEL
o€ KoLt &AL VoL TO KAVEL QUTO PEG TTOPUHETPWOV.

To mAeovékTnpo ov mpocépouv oL eEwTeplikég petaPAntég pmopel vo petatparel oe
HELOVEKTNHO, av dev yprnoomolovvTal pe @eldw. IIpoypdppata mov xpnoiporolovv
evpéwg efwteplkég petofAnTég pmopel va eivor oAb dvocovayvooto kot dVoKOAX
ocvvtnpnowe. Eriong, cuvaptroelg mov Pacilovtal oe eEwtepikég petafAntég dev eivan

Yevikig xpriong.

Av éva mpoypoppo eivar dtomocpévo oe TOAAG apyeior ko BéAovpe vor éxoupe pio
e€wTeplkn PeTAPANTI TTOL VoL elval 0paTr) oTd TIG CLVAPTICELS G€ OAQ TaL apyela, TOTE
npénel o€ akPLPAG EVa opxelo VoL DDCOVHE TOV OPLOHO TNG HETAPANTAGC, YLa TopASELYpoL
int sp;

eve oe kabéva ad To dAAa apyela mpémel va k&voupe pior SnAwon g petofAntic,
TPOTACGOVTOG TOV TPOCILOPLETH extern, yLo TopASeLypo

extern int sp;

OvolaoTIKA, 0 HETAYAWTTIOTNG Seopevel pvipn Yo pio eEwtepikr] petafAntn otav Set
TOV 0pLopO TNG (YU aUTO TTPEmeL va LILAPXEL AVLTOG AKPLPADG pia POPX) KL EVIHEPDOVETOL
yloo Tov TOmo piog petafAntng otav det pio dnAwon tng pe extern (Buunbeite ot av
Evor TPOYPOpHa elvorl SIOTAGHEVO Ge TOAAR apyela, Ta apxelar avTd petory AwtTilovtol
Eexwplotd).

Av B¢hovpe 1 epPérela piog eEwtepikng petafAntng va eivan povo To apyeio 6To omoio
opiletar ko vor pnv cuvyyéetal pe kamolo eEwteplkn) petofAntn pe to idto dvope, oA
o€ Ao apyxelo, pTopovpe vo TPOoTAEOULE TOL OPLOROV TNG TOV TPOCOLOPLoTH static, yio
TopadeLypo

static double sum;
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« O mpocdiopiotig static propel va epappocBei kat oe petafAntég mov opilovral péow oe
oLVapPTNOT), OpWG pe AAAN onpacio. H epPfédeia piag tomkng petafAntrg mov éxet oproel
oav static péoa oe ouvapTnoN, elval 1) cLVAPTNGT QLTH, AAAA 1 peTaPAnTn dev eivor
ouTOpaTn. Atatnpeiton, OTWG KoL 1 TN TNG, KoL HETA TOV TEPUATIOHO TNG CLVAPTNOTG.
Y& VEX KAT|OT) TNG CLVAPTNONG, 1) LETOPANTI £XEL TNV T TOL T PE PETA TNV TTPOTYOOHEVT]
KAfon.

« Mn apyicomonpéveg e€wtepikég petafAntég Bewpotvron 6tL éxovv T 0.
« Mn opyLKOTTONUEVES AVTOHATEG PETOPANTEG EXOLY ATTPOCILOPLOTES TLUEC.
+ Ot TumKéG TOPAPETPOL PiaG GLUVAPTNONG Elvol AVTOPATEG HETAPANTES YO TH GLVAPTNOT.

+ Ovavutoparteg petafAntég oe pio cuvaptnomn Propovv va opilovtal, ektdg otd To eminedo
TOL COUATOG TNG CLVAPTNOTNG, KOL GE TLO EGWTEPLKA HITAOK EVTOADV (Yio Tapddetypo oto
owpa piog evtodfjgwhile). Av vdpyouvv ToAastAol opiopol yix to idLo dvopa petaAnTrg
o€ dupopa PITAok, péca o€ Kabéva ot auTA Lo DEL O OPLOHOG TTOL £YLVE G AUTO, 1), OV
dev LTLapXEL, AVTOG TTOL £YLVE GTO APECWG TTLO eEWTEPLKO TOV, 1), AV SV LITAPYEL, GTO TLO
eEwTepLKo, K.0.K.

« Av vmapyel cUYKPOLGT) OVOPATOS PeTal piag e€wTeplng HeTaPANTAG Kol PG RLTOHATNG
pHéoa o Eva HITAOK, LoYUEL 1) AUTOPOLTT).

« Hopaderypa:
int count;

float vy;

double myfun(int y)

{ 1int 1i;
while (...... ) {
int 1, j
for (....... ) {
int count;
}
}
}

[Toteg petaPAntég toybovv mov;

« Otav petaylottiletar éva mpoypoppo, SeopeEVETAL O OUTOLTOVHEVOG XDPOS YL VL
QLA xBoUV OAeg oL e€wtepikég PeTAPANTEG TOL TPOYPAPHATOS (CAAR KOl OL TOTLKEG
petoPAntég mov €xovv dnAwbel cav static péoa oe ocvvaprtioelg). O x®OPOg avTdg
elval Twv otatik®v (kaboAkdv) dedopévev kal eival €K TOV TPOTEPWV YVOOTOG
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KoL OECHEVHEVOG HECO OTO EKTEAECLHO TTPOYPAPHA KOL XVTLOTOLXEL GTO YWpo Tov O
KotoAn@Oel otn pvrpn 6tay @optwdel To TPOYPOoppX Yo var exTeAecDe.

« O autopateg petaPAntéc plag ocvvaptnong, akplpog emeldn éXovv mePLOPLGHEVO XPOVO
{wng, £xouv éva dLoupopeTikd TPOTO PUAAENG, HEoW TNG, AeYOHEVNC, oToifag.

« H otoifa yx éva mpoypoppo eivor pioe dopry tomov LIFO (Last In First Out), dnAadn
HTTOPOUHE var elodyoupe dtadoykd otolxein 6° avthiv, dAA& av Bélovpe va eEarydryoupe
Kérolo, Oa e€oyBel avtod mov elonxON TLO TPdTYPATA.

o Otav xadeiton pict cuvapPTNoT, 0 EAEYXOG HETAPEPETAL G QUTHV, OAAX TPV opyiceL
n ektéleorn Tng, Oeopedetol YDOPOg otn oToifa ylor TIG XULTOPOTEG HeTaAPANTEG TNG
(ovpmepAapPAVOpHEVOV KL TV TUTKOV TOPOHETPWOV TNG). AV 1 oLVEPTNON oLTH
KOAEGEL GTO OO TNG GAAN cuvaptnot, akolovBeital iy idia Sadikacia.

« Otav teppartilel pice cuvaptnom, emoTpéPel, v XpeldleTot, KATOLX T GTI CLVAPTNON
OV TNV kdAece kou elevBepdvetal o xOpog otn otoifa mov eiye kpoatnbel yio to
neplpaAdov (avtopateg petaAnTEG) TG CLVAPTNONG.

¢ O unyaviopog @OAaENG TOV QLTOPATOV HETAPANTOV TV cLVAPTHoEWV o1 oTtoifa
ETLTPETEL TN XPTOT) PG TOAD LoXVPNG TPOYPAPLATIOTIKNG dLVATOTNTAG, TNG AVAdPOUNS
(recursion).

« Mia cvvaptnon eivar avadpoptkn otav kadel tov eavtd g Adyw tng otoifag, dev
vrtapyel kivduvog oOyyvong pe TiG HETAPANTEG TNG OLVAPTNONG KoL TG TWEG TOUG,
a@ob oe k&be kArjon dnpovpyeiton véo meptPpdriov otn otoifa yio Tig peTafAnTég TG
OUYKEKPLUEVG EVEPYOTTOLNGTG.

o duoikd, Tpémel 1) avadpopLkn) kAo plog cuvaptnong va yivetor vmd cuvOnk, yotl

aAALOG 1) EKTEAEGT) TOVL TTPOYPAppATOG Sev Ol pIropovoe var Yivel e TemepacPéVo TPOTO.

o oo ekwtepikég ko avtdpateg petofAntéc, aAAd ko yix tnv avadpopr], deite Tig
opaypapouvg §4.3, §4.4 wou §4.6 éwg §4.10 Tov [KR].

Y1oAoylopog TaparyovTikol pe avadpoun

#include <stdio.h>
#define MAXN 12

int recfact(int);

int main(void)
{ int n;
for (n=0 ; n <= MAXN ; n++)
printf("%2d! = %d\n", n, recfact(n));
return O;
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b

int recfact(int n)

{ if (!n) /* If n ==0 */
return 1; /* 0l =1 %/
else
return n*recfact(n-1); /¥ nl = n* (n-1)! */
}

% gcc -o recfact recfact.c
% ./recfact

0! =1

1" =1

2! =2

3 =6

41 = 24

5! =120

6! = 720

7! = 5040
8! = 40320
9! = 362880

10! = 3628800
11! = 39916800
12! = 479001600
%

Metatpomég petad dekadikmv kot Svadikmv apiOpnv

/* File: convdecbin.c */
#include <stdio.h>
#define ERROR -1 /* Return value for illegal character */

int getinteger(int base)
{ char ch; /* No need to declare ch as int - no EOF handling */

int val = 0; /* Initialize return value */
while ((ch = getchar()) != "\n") /* Read up to new line */
if (ch >= '0" &% ch <= '0'+base-1) /* Legal character? */
val = base*val + (ch-'0"); /* Update return value */
else
return ERROR; /* Illegal character read */

return val; /* Everything OK - Return value of number read */

int main(void)
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{ int n, digs[32], ind = O;
printf("Please, give a binary number: ");
n = getinteger(2); /* Read binary number */
if (n == ERROR) {
printf("Sorry, illegal character\n"); return 1; }
else /* Print decimal value of number */
printf("Decimal equivalent is: %d\n", n);
printf("Please, give a decimal number: ");
n = getinteger(10); /* Read decimal number */
if (n == ERROR) {
printf("Sorry, illegal character\n"); return 1; }

else { /* Convert number to binary digits */
while (n) { /* Repeat until number equals to 0 */
digs[ind++] = n%2; /* New digit is number mod 2 */
n=n/2; /* New number is number/2 */
¥
printf("Binary equivalent is: ")
while (ind--) /* Print digits in reverse order */

printf("%d", digs[ind]);
printf("\n");
}
return 0;

}

% gcc -o convdecbin convdecbin.c
% ./convdecbin
Please, give a binary number: 1000100101111010001001001

Decimal equivalent is: 18019401
Please, give a decimal number: 18019401
Binary equivalent is: 1000100101111010001001001

% ./convdecbin
Please, give a binary number: 10011101

Decimal equivalent is: 157
Please, give a decimal number: 65535
Binary equivalent is: 1111111111111

%

« Av Bewpoloape 0TL 1) cLVAPTNON getinteger elval YEVIKNG XPNOLHOTNTAC, TL akpLPOg Oo
¢mpeme v Palovpe 6° éva mnyaio apyeio getinteger.c xal TL 6 éva apyeio emike@aAidog
getinteger.h, OOTE VO XPTOLLOTOLOVHE T CUVAPTNOT) QLUTH] KOl G AN TTPOYPAHPAT;

« Kou éva poPAnpo:

H axoAovBia Fibonacci opileton wg e€ng:

ag =10

9/10



Eloaywyn otov Ilpoypoppatiopod Suvaptrioelg, epfédreta ko avadpopn

a1:1
Q, =0, 1+ a, 5, YN 2>2

Cpayite pdypoppo C mov va viohoyilet, yia dedopévo k, tov (k + 1)-06td 6po ay, NG
akoAlovBiag Fibonacci. YAomoinote Vo StopopeTicég ekdoXEC TOL TPOYPAUHATOC, pic
xwpig avadpopn ko pio pe avadpopr). Exete va oxoldoete kit
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