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2OVOETOL TUTOL OEOOUEVOV t

® >vyvd Ta 0E00UEVO EVOC TPOYPAULLOTOC OEV €1Vl OITAL
KATO101 LEPOVOUEVOL aplOUol 1] YopaKTPEGS.

2

® Xperdletar vo Opad0mTo6oVIE TEPLIOGOTEPU
OE0OUEVA OLOPOPETIKOD TOTOL GE (I OVTOTNTA Yl
TNV 1O EDKOATN KOl OTTOO0TIKT] OLOYEIPLOT] TOVG.

[1.x. 3 akEpaieg JETABANTEC TTOU XPNOIUOTIOIOUUE YIa VA
KATAYPAWOUME TN MEPA, TO MAVA KAl TO £TOC UIOG
nUepounviag.
® Mce v Pondeta v cOVOETOV TOT®V 0EO00UEVOV, O
TPOYPOAUUOTIGTNC UTOPEL VO OPIGEL OIKOVS TOV TUTOVC
ue BAcmn Toug VITAPYOVTES TOTOVE OEOOUEVMV.
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Aoun - struct

® H ooun (struct) opodomolel 0£00UEVO, OIOUPOPETIKMV THTMOV 3
G€ 0L LEYOADTEPT KO EVIOLO OVTOTNTA.

® To emuépovg dedouéva g doung ovopdovtal media.

® To uéyebog e doung kabopileton (avtOpaTA) OO TOV
LETOPPACTH, ETCL MGTE VU, VITAPYEL YOPOC Y10, TNV
oo KELOT TILOV TOV TENW®V.

® H pvnun pog dounc 0eGUEVETOL GVVOMKA, MC EVOL KOUUATL,
OUmG Ta TESL OEV KaTaAAUPBAVOLV TTAVTA cLUVEYOUEVEC DECELS
UEGO € 0VTO TO KOUUATL.
NMpoooxn: n atmobrikeuon Twv dedOPEVWY TTOU AVTIOTOIXOUV OTA

dlagpopa 1redia oTn UvKN TS OOUNG YIVETAI ATTO TOV UETAPPACTH
— XWPIG eueic va yVwPiCouuE TIC AETTTOUEPEIEG.
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lstruEP_§§§|
/* ®AAwon nedi *
; — Ovopa TUnou doung

struct xxx :varl ,vard; ——— OvOMaTa PeTapAnTOV

struct xxx !{

_-Z;-35Xbaﬁ\EEBva\t¢\\\\\

} 'va_gl_.'\\

— ovouaTa PeTapANTwv

struct xxxivar2; _—

struct {

} Warl var2;
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struct abc {
char first,mid;

int aem;

};
struct abc v;

v.first="'a';
v.mid='b';

v.aem=5;

v.first

v.mid

V.aem
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Ipoypoppotionog pe struct M

® Avogpopd ota meoia poag petaBAnte struct 6
YIVETOL LEGM TOL TEAEGTY] . TOL ToToDETEITON
OVONESH GTO OVOUO TNG LETAPANTNC TOV
QVTIGTOLYEL TN OOUN KOl TO OVOLLOL TOV TTEOTOV.

® H avdbeon tinov oe petaPAntéc struct yiveral
EITE 6E GLVOAIKO EMITENO OOUNG, OTTMC Y10 KOVOVIKEC
HeTOPANTEC, ElTE O EMIMENO EMUEPOVE TEOTLMV.

Av U0 peTaBANTEC £xouv TOV idIO TUTTO struct T
TOTE PUTTOPEI va Yivel atr’ euBgiag avabeon TN TIUAC
TNG MIAG METABANTAG OTNV AAAN.

[iveTal avTiypagrn oAOKANnpng TNG TTEPIOXNGS TNG
UVAMNG (OEV yiveTal avTiypa@n 1Tedio TTPOC TTEDIO).
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struct date {
int day; /* apLOpédé¢ nupépacg: 1..31 */
int month; /* apiLOpdé¢ phva: 1..12 */
int year; /* apLbpdc étoug */

};

int main(int argc, char *argv[]) {
struct date d1,d2,d3; /* petaPAntég¢ struct date */

dl.day = 25;
dl.month = 12;
dl.year = 2000+5;

d2.day = dl.day;
d2.month = dl.month;
d2.year = dl.year;

d3 = di;
d3.year++;

return (0) ;

}
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2VYKpLon struct
. M

® Aev vtootnpileTal | CLYKPLOT] TV TEPLEYOUEVE)
(ocvuPotov) struct 6€ GLVOMKO ETIMTEOO dOUNG. 8
O AOyoc¢ €ival OTI 0 JETAPPAOTNG OEV UTTOPEI va
YVwpilel TNV onpaoia TTou Oivel O TIPOYPAUMATIOTAS
OTA ETTIPEPOUC TTEDIA TNC DOUNG.
H «mTpo@avrc» auykplion byte TTpog byte ptropei va
OWOEl UN ETMOUUNTA ATTOTEAECUATA.

® O poypALUUATIGTNC TPETEL VOL DAOTIOCEL OIKES
ToV nebOooVC GLYKPLoNG HE PAon TNV «CMNUAGToN
TOV EMUEPOVE TEOLWOV TNG OOUNC.
AvTioTolxia: oUyKpion TTIVAKWY TTOU TTEPIEXOUV
QAQAPIOUNTIKA (TT.X. MEOW TNG CUVAPTNONG

strcmp).
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struct date {
int day; 9
int month;
int year;

};

int datecmp (struct date dl, struct date d2) {
if (dl.year<d2.year) { return(-1); }
else if (dl.year>d2.year) { return(l); }
else if (dl.month<d2.month) { return(-1); }
else if (dl.month>d2.month) { return(l); }
else if (dl.day<d2.day) { return(-1); }
else if (dl.day>d2.day) { return(l); }
else return(0) ;
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MMivakeg améd struct w

® Onm¢ kot yio Tovg factkovc THTOVS 0E00UEVMYV,
LTTOPEL VoL OPIGTOVV TVaKeEG a0 struct. 10
AEOPEVETAI £VOC CUVEXOMEVOG XWPOG OTNV UVNUN
yla TNV ammoBnkeuon AWV TwV OTOIXEIWV TOU TTiVAKA.
® H npocPoomn ot ctovyeio Tov mivaka yivetal
aKpPoC e Tov 1010 TPOTO, ONANON TPOGOIOPIGUOC
0¢onc tov otorygiov GToV Tvaka —UEGH 6T
ETLTPETTA OP10L.

ATTO TN oTIyun TTou Ba TTPOCdIoPIOTEN Eva
OUYKEKPIMEVO OTOIXEIO TOU TTivaKka, TTpOCaon ota
EMMINEPOUC TTEDIA TOU struct YIVETAI KAVOVIKA HECW
TOU TEAEOTN] .
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dleubuvaon NEPIEXOMEVA

struct s {
char a,b;

I
aee a [ O ] _______
struct s al[3];

al0].a
al0].a="a"'; al0].b
al0] . .b='b"';

all] =
all].a='c'; all]l.a [~
all].b="d"'; all].b
al2] .a="'e'; a[2] p-—-
al2].b="1t";

al2].a

al2].b
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Ileoia bits

® > 1o media pog ooung mwov opiCovial ¢ int pumopel w
TPOUPETIKA VOL OPLGTOVV T, bits Tov ypetdovton yia
TNV amoONKELGT TOV TILOV — OV PLGIKA UTOPEL V
TEPLOPIGTEL TO MEDIO TIULDV TOVG EK TMOV TPOTEPMV.

12

® O petoppaotG UTOPEL VoL EKUETOAAEVTEL QLT TNV
TANPOPOPTIN Y10l VO GUUTIEGEL TOL OEOOUEVH, TNG OOUNC.
AUTO OV €ival ATTaPAITNTO VA YiVEl, KOl O KABE
TTEPITITWAN N HEBODOOG CUUTTIEGNG ECAPTATAI ATTO TOV
UETA@PAOTN — TTIBavo TTPOLRANUA acupPaToTnTOC.
® H xwotkomoinon kot epunveio Twv medimv bits givat
OTOKAELGTIKN LTTOOEGT TOL TPOYPUULUOTIOTY).
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struct date {
unsigned int day;
unsigned int month;
unsigned int year;

};

13

struct compact date {
unsigned int day:5; /* 31 diLapopeTLREQ TLpéQ */
unsigned int month:4; /* 12 diLapopeTLREQ TLpéQ */
unsigned int year; /* dev undpxe. nepLoplopdc*/

};
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Evooeig - union !:

® H évoon (union) opodomolel 0£00UEVA OLUPOPETIKDOV TUMM®V 14
Y10, TNV Ao KELOT TOV OTOIMV OEGUEVETAL KOLVOS YOPOS OTN
pvnun.

To péyeBoc TNC Evwoncg kaBopiletal £TO1 WOTE VA UTTOPEI va
aTTOBNKEUTEI TO HEYOAUTEPO TTEDIO TNC.

® O mwpoypauuatiotig eivar vrevbOvVvVOC Yo TNV COGTNH YPNON
TOV TEPLEYOUEVOV UG EVOGOTC KAOMDC 0V LVITAPYEL TPOTOS VA
OLTIOTMOEL 1] EYKVLPOTNTA TOV TIUDOV TOV TEOIWV (TT.). GE TLO
meolo £yve N tedevtaia avabeon TIUNg).

2UVNOwg, n Evwaon XPNOIMOTIOIEITAI O€ CUVOUACHO UE TNV OOMN —
Eva 1Tedio TNG OoNNG KaBopilel TO TTWC XPNOIUOTTOIEITAI N EVWOn
ava TTACA XPOVIKI OTIYUH.
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union abc {
char a;
short int b;
int c;

};

union abc v;

v.a

v.b

Xpnotog A. Aviovémoviog
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dleubuvaon NEPIEXOMEVA

union abc {

char a;
short int b;
int c;
};
o v.a L
union abc v;
v.b T
v.a='a'; v.c
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dleubuvaon NEPIEXOMEVA

union abc {
char a;
short int b;
int c;

};

V.a T

v.b T

v.a='a'; v.c

union abc v;

v.b=0x6162;
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dleubuvaon NEPIEXOMEVA

union abc {
char a;
short int b;
int c;

};

v.a T

v.b T

v.a='a'; v.c

union abc v;

v.b=0x6162;

v.c=256;
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dleubuvaon NEPIEXOMEVA

union abc {
char a;
short int b;
int c;

};

v.a [
v.b [

v.a='a'; v.c

union abc v;

v.b=0x6162;

v.c=256;

v.a=0x01;
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/* dopf mou amoOnkevel TLph oe popen int {4 float */

struct val {

int vtype; /* 04 1 av LtoxGeL val.i ) val.f */ 20
union {
int i; /* n T.pf oe popel int */
float £; /* n t.pf oe popeny float */
} val;
}i

void inc_value (struct val v) {
switch (v.vtype) {
case 0: { /* JoUAeye pe v.val.i */ }
case 1: { /* JoUAeye pe v.val.f */ }
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AnaplOuncsig - enum w

® Me v enum avtioToLilovTon SLUdOYIKEC OKEPULEC TIUEC OE
OVOLLOTOL, YOPIC VO EVOLOPEPEL (OTOPaiTTO) 1 TIUN TOV
otvetanl 6to Kdbe dvopua.
XPNOIJOTTIOIEITAI O€ TTEPITITWOEIC TTOU WIa JETABANTA YTTOPEI Va
AGBEI TTEPIOPIOUEVEC TIMEG, 1I0iWG OTaV DV £XEl TTAIEl POAO N
«ATTOAUTN» TIMA TNG METABANTNAC.

21

® To ovouora avtiotoryilovtol o€ SLod0YIKES TIUEC TOV
ALEAVOLY LE TNV GEPA OV £Yovv 000&l Ta ovouata.

® H opiBunon apyilet omd to 0 eKTOC Ko oV y1d, KATolo dvoua
TPOGOLOPIGTEL GUYKEKPIUEVT TIUN TTOL OOMYEL OE
OLOPOPETIKES TIUEC Y10l TOL OVOUOTOL TN amopifunongc.

® Mo evoAlokTiky AOon gival va, 0ptoTovV amd TOV
TPOypaUUaTIoT!) 6Ttobepéc uécm define.
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enum boolean {false, true};
enum boolean b=true;

if (b) { .. }
if ('b) { .. }

enum weekdays {Mon=1, Tue,Wed, Thu,Fri,Sat,Sun};

enum weekdays d;

for (d=Mon; d<=Sun; d++) {

Xpiotog A. Avtevomoviog
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Meye0og avrikelnévoy - sizeof !:

® H cuviptnon sizeof emotpépel 10 uéyebog oe
bytes mov kataAauPdvel n petaPAnTi 1 0 TOTOG
OEOOUEVMOV TTOV OIVOLUE GOV TTOPALETPO.
Agv eTICTPEPEI aTTOPAITATA TNV i0IA TIMA YIA

OIAPOPETIKOUG HETAPPAOTEG N OINPOPETIKES
OPXITEKTOVIKEG ETTECEPYAOTWV!
MTTOopEi va uloBeTOUVTAI DIAPOPETIKEC TTPOCEYYIOEIC YIa TAV

déopeuon UvAUNG dOPWY struct KAl union [/KaAl va
OIaPEPEI TO HEYEBOC TWV BACIKWY TUTTWV.

23

® Me 10 sizeof umopodv va op1oOoOV ToPaUETPIKES
EKQPPACELS MG TPOC TO uEYEDOC TV oMMV (cLVOETWOV
KOl L) TTOV YPTNGLUOTOLEL TO TPOYPOLLLLAL.
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#include <stdio.h>

struct entry ({ 24
char used; /* 1 undé xphoyn, 0 eAelbepo */
char name[64]; /* évopa w¢ aA@apLOpntTLrS */
char phone[64]; /* tnAépwvo WG aA@apLOpPnTLKRS */

};

int main(int argc, char *argv[]) {
struct entry e;

printf ("size of struct entry is %d\n",sizeof (struct entry));
printf ("size of variable e is %d\n",sizeof (e));

return (0) ;

Xp1notog A. AVT®VOTOVA0G Tuqpo Hiektpordyov Mnyovikov kot Miyovikov
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H ypniion tn¢ typedef

® Me v typedef dnrlaovovial copfoikd ovopata yio
TUTTOVC TTOL KOTOOKEVALEL O TPOYPOUUUOTIOTNG.

25

® To cLVTOKTIKO Elvoll TAVOUOLOTLTO LLE TOV TPOTO TOV
onAmvovtol petafPantéc, Ploviac 10 TpocoOopiGUO
typedef otV apyn g ONA®GNC
To Gvopa 1Tou agopd n dNAwaonN €ival To OVoua ToU VEOU
TUTTOU.
® Xpnowonotovue v typede f kvping yia vo
OLELKOADVOLUE TNV OVOYVOGIUOTITO TOV KOOIKA.

® H typedef umopel va ypnoomrombel kot yio tnv
(CLVTOKTIKT) «OTOKPLYT TNG VAOTOINGNG EVOS TUTTOV
OEOOUEVMV

‘ETO1 WOTE O TTPOYPAPMATIOTHC VA XPNOIMOTIOIEI AVTIKEIUEVA
€VOC TUTTOU TNV UAOTTOINON TOU OTTOioU OgV YVWPICEl
(atTapaitnTa).
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int a;

int *b;

typedef int *IntPtr;
IntPtr c;

a = 10;

b = &a;

*b = 11;

c = b;

*c = 12;

/s
/s
/s
/s

petapfAnty int */

petapfAnty deirtng oe int */

tono¢ deixktng oe int */

petapfAnty IntPtr */

Xpiotog A. Avtevomoviog
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struct date {
int day;
int month;
int year;

};

typedef struct date DateT;

struct date dl;

DateT d2;

dl.day = 30;
dl.month = 11;
dl.year = 2006;

d2 = dl;
d2.day++;
d2 .month++;

/* tUno¢ struct date */

/* tUnoc¢ DateT */
/* petaBAnt struct date */

/* petafAnt DateT */

Xpnotog A.
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AEIKTES GE OOUES OEOOUEVMV w

® H évvola tov oeiktn epapuoletal ko o€ GOVOETOVS TUTOUC 28

Mia peTaBANTA PTTOPEI Va 0PIOTEI WG OEIKTNG O struct N
O€iKTNG O€ union.

® [IpocPaocn ota wedia TOV AVTIKEWEVOVY TOTTOL Struct Kot
union pEG® HETAPANTNG OEIKTN EMLTVYYAVETOL LEGHD TOV
TEAEGTN —>

® 'Evog wivakog omd avtikeipeva struct /union Bempeiton
oto0EPOC OEIKTNG GTO TPMTO GTOLYELO TOV TTIVOK, KO EVOG
OeiktNn¢c o€ struct/union umopel va Bewpndel mwgn
apyN €VOG TETOL0V VKA.

® Ioyvovv o1 TapoTPNOELS TOV £YOVV YIVEL YL OEIKTEC GE

BacukoOg Tomovg: un eleyyouevn tpdcacn uvnune,
aplOUNTIKEC TPACELS UE OEIKTEC KA.
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struct date {
int day,month,year;

};

struct date d[2];
datePtrT dp;

5[0].

day = 1;
d[0] .month = 1;
d[0] .year = 2007;
d[1] = 4d[0];
d[1l] .day = 31;
dp = d;

dp->year++;

(*dp) .month = 12;
dp++;

dp->year++;

(*dp) .year++;

typedef struct date *datePtrT;

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

dp is address of d[0] */
d[0] .year is 2008 */
d[0] .month is 12 */

dp is address of d[1l] */
d[1l] .year is 2008 */
d[1l] .year is 2009 */

Xpiotog A. Avtevomoviog
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IHopevOeon
(Baomn ocoopévmv ne TveKo

0.7T0 OOUEQ) @
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o

IHpopinua N

® Zntovuevo: emBupovUE VO O10YEIPIGTOVLE TO!
TEPLEYOUEVA TNG TNAEPMOVIKNC Loc atlévtag, pue Paon
AELTOVPYIEC TPOGONKNG, ATOUAKPVVGTC KOt
avoCnInonG.

® [Ipocéyyion

opifoupe dopn KAtaAAnAn yia Tnv ogadoTroinon Twv OEO0UEVWY
TTOU AVNKOUV O€ UIa «EI0aYWYnN»

KPATAME Ta OEDOUEVA OE TTiIVOKA ATTO OOMEC

® O1 Aettovpyieg mpémel va, vVAOTOIN OOV GOUP®VOL LE
Bdon Tic eo@TEPIKES ovuPacElS dlayELPLoNS TOV
GTOLYEI®V TOV TTIVOKOL.
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EAle00gpa Kol vo yp1non oyl

® [Ipénel va yiveton KatdAANAn dayeipion TV «umd ypnony /
«eAeVDepOV» GTOTYEIMV, GE GLVOLAGUO UE TIC TPAEELC
TPOGONKNG, AmouAKPLVGNGC, OVaLlTNONG.

® [Ipocéyyion A: dAa ta vo ypnon (ko dpa O Ta eElebBepal
otoyela) Ppiockovial oe cuveYOuEVeS BEGELS TOL TivaKa Kol
VTTAPYEL LETAPANTN TOV VTTOOEIKVVEL TO GTUELO LAY MPLOUOV
(emOuevo eAeVOEPO GTOLYELD).

® [Ipocéyyion B: kdBe otoryeio £xel Eva emmAéov medio LECW
TOV OTTO10V GMNUEIMVETOL KATA TOGO TO GTOLYELO lval VIO
ypNon 1M ereLOEPO.

o

32

® H npocéyyion A emtayvvel thv aveljTnon Vo N TpocEyyion

B amo@edyel evieAm TNV avIypopt) 0E00UEVEOV KOTA TNV
OTTORLAKPUVOT).
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IIpocéyyion A

ENOMEVO OTOIXEIO

Npo¢ anobnkeuon
5/ VEWV dedopEVWV
anopakpuvaon l npoconkn

<
<

<
<

v

OTOIXEIa UNO Xpnon eAeUOepa oToIXEID
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void phonebook 1nit();
/* apXlkomolel TLQ KABOALKECQ PeETAPRANTEC
N/xol douéc dedouévwv ToUu mpoypdhuuatoc */

int phonebook find(const char name[], char phonel[]);

/* OéxeTal OOV HPOTN TUPAUETPEO &VA AAQAP LOUNT LKO OSVOUX KO L
anobnkeUel otnv deUTeEPN TAPAUETPO TO AVIICTOLXO TINAEQPWVO,
entotpépoviac 1 via emttuyxiloa ot 0 yvioa amotuxila */

void phonebook rmv(const char namel]);
/* OéxeTAl OOV HUPAUETEO EVva GAeUPLOUNTLKO Ovoud Kol
"amouaxkpUve " Tnv aviioTtolxn eyypoen, ov uvndpyxel */

int phonebook add(const char name[], const char phonel]);
/* emixelpel va gLodyel Pl VEX gyypapn pe To OVOU KAl
TNAEPWVO TIOU OlvovIial ooV NoUPAUETEOLl, KOl €ILOTPEPEL
1 via emituxia, 0 vioa amotuxioa AOYVW €AAeLYnNC XQPOU
Kol —1 via avT lRaT&oToon undpxouoog eYypeaenc */

int main(int argc, char *argvl([]);
/* dL&dAoyoC ue TO Xpnotn */

%
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phonebook init();

do {
printf ("1. Add\n"); printf("2. Remove\n"); 36

printf ("3. Find\n"); printf("4. Exit\n");
printf ("> "),; scanf("%sd", &sel);
switch (sel) {

case 1: {

int main(int argc, char *argv[]) {
int sel,res; char name[64],phone[64]; !I

printf ("name & phone:"); scanf("%$63s %63s",name, phone);
res=phonebook add (name, phone); printf ("res=%d\n",res);
break;

}

case 2: {

printf ("name:"); scanf ("$63s",name) ;
phonebook rmv (name) ;
break;

}

case 3: {
printf ("name:"); scanf("%$63s",name);

res=phonebook find (name, phone); printf ("res=%d\n", res);
if (res) { printf ("phone: %s\n",phone); }
break;

}
}

while (sel!=4);
Tuqpo Hiektpordyov Mnyovikov kot Miyovikov
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#include <stdio.h>
#include <string.h> 37

#define N 100

struct entry {
char used; /* 1 und xpnon, 0 gAeUbBepo */
char name[64]; /* 6voua wCg oAeuPLOUNTLKO */
char phone[64]; /* TnAéPwVvo ©C GA@APLOUNTLKSO */
i

type struct entry entry T;
entry T entries|[N];
void phonebook init() ({

int 1i;
for (1=0; 1<N; 1i++) { entries[i].used=0; }
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int internal find(const char name[])
int 1i;
for (1=0;

(1<N) &&

return (i) ;

int pos;

pos=internal find(name);
if (pos==N) { return(0); }

void phonebook rmv(const char name[])
int pos;

pos=internal find(name);
if (pos<N) {
entries[pos] .used=0;

}

(('entries[i] .used)
(strcmp (entries[i] .name, name))) ;

{

else { strcpy(phone,entries[pos] .phone);

{

int phonebook find(const char name[], char phone[]) ({

return (1) ;

}

Xpiotog A. Avtevomoviog
22/11/2017
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int phonebook add(const char name[], const char phone[])
int pos;
pos=internal find(name); 39
1f (pos<N) {
strcpy (entries[pos] .phone, phone) ;
return(-1); /* replace */
}
for (pos=0; (pos<N) && (entries[pos].used); pos++);
1f (pos==N) {
return(0); /* no free space */
}
strcpy (entries[pos] .name, name) ;
strcpy(entries[pos] .phone, phone) ;
entries[pos] .used=1;
return(l); /* done */
}
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