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Meplexopevo AlaAeénc 8

* AopEc (Structures)
e Avamnapdaotaon otn Mvnun, AnAwoelg & Tumotl Aopwv, Apxlkomoinon
e EudwAevpevec Aopecg & Mivakec
e Aciktec 0 AOUEC, AOUEC WC OPLOUATO CUVAPTACEWYV KOL TLUEC ETILOTPOPNC
* Mapadelypata: ZUykplon, sameFamily, addToFamily
* Aopueg, sizeof kal Ogpata EvBuypapponc Mviung

* Evwoeig (Unions)
e Avanopaotaon otn Mviun, AnAwoelg & Apxlkomoinon

e AntaplOuntoi Tunotw Aedopévwy (Enumerations)
e Avanoapaoctaon otn Mviun, AnAwoelg & Apylkomoinon

University of Cyprus
Dr. Andreas Aristidou a.aristidou@ieee.org



Aopec (Structures)

glval pLot cUAAOYN Ao HLOL 1 TIEPLOCOTEPEC LETAPANTEC, TLOOVWC
SLapopETIKWV TUNWV TTOU OO OTIOLOUVTOLL LLE EVOL OVOUOL YIOL EUKOAOTEPO

XELPLOUO.
e OLLoLoTNTEC pLog dounc sival SLadpopETIKEC Optopdc Sopwv yivetat pe tn ouvtaln:
QIO QLUTEC EVOC TtivoKaL. struct name
, , . , {
. '!'a GTOLXEL(')L utaq’ douncg (u€An) bev amnatteital va SIAGOE LG TES oV
gXouv tov dLo tuTo. };
* Ta MEAN pLac Soung €xouv ovoparta. lNa va Mapadetypa:
/ / / / / struct Person {
ETUAECOULE EVOL CUYKEKPLUEVO HENOG, aTAQ char  firstName[15];
SNAWVOULE TO OVOUA TOU Kal OxL tn B€on tou. char  lastName[15];
char gender;
e |Savikn yia tnv amoBnkevaon plag cuAAoyng . int  age;

QO CUOXETLOMEVA oToLXELla SedOUEVWV.
University of Cyprus
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Aopec (Avartapaotaon otn Mvnun)

2000

e Mua Soun avamapilotatal 0 CUVEXOUEVEC OLEUBUVOELC

2001

LLVALNG, OTIWG KOl OL TIIVOLKEC. \ number
2002
struct { 2003 )
int number; 2004 )
char name[NAME LEN+1]; : \ name
int on hand; 2029 |

AN

} partl, part2;

2030

2031

To partl, part2 opilel 2 petaBAnTteg Tng ev AOyw SOUNG. \on_hand

2032

2033

8
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Aopec (AnAwon & Tumnotl Aopwv)

* H A&En struct ELGOLVSL N 6n)\w0n HLOG Gounq Mrmopel va akoAouBeital (mpoatpeTikd) amod KAOL0 OVOUA, TIOU
amnokaAeital eTikéta doung kol “ovopatilel” to €ido¢ tng SounC. M.x., struct Person { ... }

* O petaBAnteg mou katovoudlovtal péca otn doun ovoudlovtal uéAn n nedia., m.x., int age;
* M 6nAwon struct opilel €va tumo. MNa va SnAwooupe petaANTEC N mivakeg TUTOU Soung ypAadOoUE:

struct Person x;
struct Person people[40];

e EvaAAQKTIKA purtopoU e emiong va napaleipoupe to ovopa tng Sopng aAAd va eplypapou e ta LEAN TNG:
struct {
char firstName[1l5];
char lastName[15];
char gender;
int age;
} x, people[40];
ROV N—
University of Cyprus
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Aopec (AnAwon & Tumnotl Aopwv)

* Kabe doun avimpoowrneVeL Eva

VEO OKOTIO.

* Onolwadnmnote ovopata SnAwvovtal

yLOL QLUTO TO OKOTIO HEV

ouykpouovtol He AAAa ovopata

oTo 6lo poypappa.

University of Cyprus

struct {
int number;
char name [NAME LEN+1];
int on hand;

} partl, part?;

struct {
char name [NAME LEN+1];
int number;
char sex;

} employeel, employee?2;

Dr. Andreas Aristidou

Mo mapddelypa, ot akoAouBec SNAWOCELC Urtopouv va
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Aopec (Apxworoinon)

e Ap)xkomoinon pioac petaBAntig n nivaka tumov oA yivetal amodidovtag TIHEC oTa LEAN TNC.

* Mo dnAwon dopnc pnopel va meplAapBavel kat apyLlkomnoinon:

struct {
int number;
char name [NAME LEN+1];
int on hand;

} partl = {528, "Disk drive", 10},
part2 = {914, "Printer cable", 5};

* To partl peTA TNV OpXLKOTIOLNON:
number
name

on hand

University of Cyprus

528

Disk drive

10
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Napadeiypa

Aopec (Apxworoinon)

PERSON x = {"Avdpéag", "Avdpéou", 'M', 43};

PERSON people[] =

{"Avdpéag", "Avdpéou", 'M', 43,
"Mapia", "Tewpytou", 'F', 38,
"Xpiotog", "XapoAdpnoug", 'M', 14
};

N (xkaAUtepa)

PERSON people[] = {{"Avdpéacg", "Avdpéou", 'M',643},
{"Mapia", "I'ewpyiouv", 'F', 38},
{"Xptotog", "XapoaAdpnoug", 'M', 14}};

* HmnpooBaon og éva TUAMO TOU Tiivaka YIVETOL e TN Xprion subscripting:
print part (inventory([i]);

* MpoboBaon oe €va pélog péoa o pLa Sopn part amnattel cuvduaopod subscripting kat Tnv emloyr Tou HEAOUC:
inventory[i] .number = 883;

* HmnpooBacn og E&vav LOVO XapaKTnpa :
inventory[i] .name[0] = "\O0';

&
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Aopec (Apxworoinon)

e Ol apXLKOTIOLNOELC 0€ SOUEC EXOUV TOUC LOLOUC KAVOVEC LE EKELVOUC YL TWV TILVAKWV.

* Mua apxLkomtoinon Umopetl va €xeL Alyotepa LEAN Ao autd TN Sounc.
e OAa ta "evarmopeivavta" peAn maiipvouv 0 we apXLKA TLUN.

H apylkomoinon tou partl armo To MPonyoUUEVO TIapAdELY UL
{528, "Disk drive", 10}
KaBe tipun pmopel va xapoktnploTtel amo To Ovopa Tou HEAOUC TNG:
{ .number = 528, .name = "Disk drive", .on_hand = 10}
Ot tLpec dev xpelaletal vo torntobetolvtal e TV dla ogpad mou avadEpovtal otn doun.

{.on hand = 10, .number = 528, "Disk drive"}

E6w o petayAwttiotng unoBetet mwg to "Disk drive" apyikomolei To pEAog tou akohouBel to
number otn doun.

'O)\gt TOL LEAN TIOU TO TPOYPOLUHOL TIPOETOLUOOLAG OTIOTUYXAVEL VA OPXLKOTIOLOEL Opi{ovTall
un&éEv.
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AeLTovpylec o€ OOUEC

* Avadopa o€ HEANOC LLac SOUNC YivETAL LECW TNEC KATAOKEUNC:
ovopo_ doung.puéAog

n.x.1l, printf("Part number: $d\n", partl.number);
printf ("Part name: %s\n", partl.name);
printf ("Quantity on hand: %d\n", partl.on hand);

T.X. 2, scanf ("%d", &x.age);
if (x.age > 40)
printf ("Age: %d \n", x.age);

m.X.3, partl.number = 258;
/* changes partl's part number */
partl.on hand++;
/* increments partl's quantity on hand */
‘sa‘[ University of Cyprus
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AeLTovpylec o€ OOUEC

nx.4, scanf("%d", &partl.on hand);

O teAe0TNC . TTPONyEitaL TOU TEAEDTN &, OMOTE TO & UTtoAoyileL Tn StevBuvon NG
partl.on hand.

m.x. 5  HAaAAn kOpla Asttoupyiao Soung ival n ekxwpnon:
part2 = partl;

To amotéAeopa autng tng dnAwong eival n aviypadn tou partl.number oto part2.number,
To partl.name oto part2.name, KTA.

O teAeotn ¢ = umopeil va xpnotpomolnBet povo pe dopéc oupuBartwyv tunwy (m.x., Suo SoOUEC TTou
dnAwBnkav padl).

OL TeAEOTEC, KoL dev pumopouv va xpnotpornotnbouv o SopEC.
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Aopec (AnAwon & Tumotl Aopwv)

struct {

char firstName[1l5];

char  lastName[15]; ZUVIOTWHEVOGS TPOTTOo¢ ARAWONG AOMNG

Egir ggreugler ' ka1 Opiopou Aopfc yia To EMA232
} x, people[40]; typedef struct {
T char firstName[15];
to pe ~ char lastName[15] ;
struct person ({ char gender;

char firstName[1l5]; int age;

char lastName[15]; } PERSON;

char gender; . ’

int age; structure tag

PERSON x, people[40];

struct person x, people[40];
KO L J

typedef struct person PERSON;
PERSON x, people[40];

{, 4,
A
N\
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Aopec (AnAwon & Tumotl Aopwv)

* OAec oL bopuecg mou €xouv dnAwBOeL OTL €xouv TUMO struct part
elval cUUBATEC HETAEL TOUC:

struct part partl = {528, "Disk drive", 10};
struct part part?Z;

part?Z2 = partl;
/* legal; both parts have the same type */

&
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Aopec (AnAwon & Tumotl Aopwv)

e Q¢ evaAAaKTLKA AUon ylo TNV KNPUEN LG ETLKETAC SOUNG, UITOPOULLE
Val XPNOLUOTIOLNCOUE To typede f yla va oploeTe €va TUTTO.

* Evac opLopoc evoc TUTou UE To ovoua Part:

typedef struct {
int number;
char name[NAME LEN+1];
int on hand;

} Part;

 Part umopel va xpnotpomotnBet pe tov idLo Tpomo omwe oL
EVOWIOATWHEVOL TUTTOL:

Part partl, part2;
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Structures and Functions

AOLEC KOl ZUVAPTNOELC

e Emitpemnteg mpaelc o po Soun eivat:
e naviypadn tneg N anddoon THAC o aUTAV oav cUVoAo, N e§aywyn TnS StevBuvoNC TNnC,
KOlL N T(POOTIEAQLON TWV LEAWV TNC.
¢ MetafAntec Tumtou SOUAC UITopoUV VO MEPOALCTOUV WC OPLOMATA OE CUVAPTHOELG OTIWCE
gTionc kat vo emotpadolv we AMOTEAECUOTO CUVOPTACEWV

* NMapadelyua:
PERSON inc age (PERSON x) {
x.age += 1; [Mépaopa dia TINAC!

return x;

} (TO X avTIypA@ETAlI OAOKANPO YECQA OTN
ouvapTtnon)

PERSON x1, x2;

x2 = inc_age (x1) ; (apyodtepa Ba doupe TTwg TTepvIoUVTal

OopEG dla diguBuvong)

University of Cyprus
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Structures and Functions

AOLEC KOl ZUVAPTNOELC

* Mot cuvaptnon HE Eva oplopo Sounc:

vold print part(struct part p)
{

printf ("Part number: %$d\n", p.number);

printf ("Part name: $%$s\n", p.name);

printf ("Quantity on hand: %d\n", p.on hand);
}

* Eva kdAeopa tngprint part:
print part (partl);

University of Cyprus
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Structures and Functions

AOLEC KOl ZUVAPTNOELC

* Mo cuvapTNON IOV ETLOTPEDEL pLla SopN part:

struct part build part(int number,
const char *name,

int on hand)

struct part p;

p.number = number;
strcpy (p.name, name) ;
p.on hand = on hand;

return p;

}
* M kAfjon tngbuild part:

partl = build part (528, "Disk drive", 10);

University of Cyprus
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Aoknon Katavonong

e Aopec AEN pmopouv val cuyKkpLlOouv:
r.X. N ekppaon x1 == x2 AEN eival eykupn.

* Aoknon 1: Na ypagete ouvaptnon n ornola naipvel SU0 MAPAUETPOUG TUTIOU
struct PERSON kait Tic ouykpivel emiotpedovtac TRUE gav eival ta idLa atopa.

/* Epyacia 1 */ // function prototype
4define NAMESIZE 15 int samePerson (PERSON, PERSON) ;
typedef struct {

char firstName[NAMESIZE];

char lastName [NAMESIZE];

char gender;

int age;

} PERSON;
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Aoknon Katavonong

#define NAMESIZE 15
typedef struct {

char firstName [NAMESIZE];
char lastName [NAMESIZE];
char gender;

int age;

} PERSON;
int samePerson (PERSON, PERSON); // function prototype

int samePerson (PERSON x , PERSON y) {

return( (strcmp(x.firstName, y.firstName) == 0) &&
(strcmp (x.lastName, y.lastName) == 0) &&
(x.gender == y.gender) &&

(x.age == y.age))

int main() {

PERSON perl = {"Marios", "Michael", 'M', 24};
PERSON per2 = {"Antonis", "Charalambous", 'M', 22};

if (samePerson (perl,perl)) printf ("Same Persons");
else printf ("Different Persons");
return 0;
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Nested Structures

EudwAevpeveg AopEC

Aopég punopel va eivat aAAnAévdeteg, 5nAadn va pwAtalovion (epdpwAevovtal) n pla HEca otnv aAAn,
dnuLoupywvTac 1o OAUTIAOKEG OOUEC:

struct Person { typedef struct {
char firstName[l5]; char firstName[1l5];
int age; int age;
}s } PERSON;
struct family { typedef struct {
struct Person father; PERSON father;
struct Person mother; y PERSON mother;
int numofchild; int numofchildren;
struct Person children[5]; PERSON children([5];
}s n } FAMILY;
int main(void) { ; int main(void) {
struct Person x, y, Z; (KaAUTEPQ) PERSON %, Vv, 2;
struct family fml; FAMILY fml;
fml.numofchild = 2; fml.numofchildren = 2;
strcpy (fml.father.firstName, "Joe"); strcpy (fml.father.firstName, "Joe");
strcpy(fml.children[0O].firstName, "Mary"); strcpy (fml.children[0].firstName, "Mary");

&
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Nested Structures

EpdwAevpevec AopEC

typedef struct {
char firstName[l5];
char lastName[1l5];
char gender;

int main(void) {
POSITION programmer, secretaries[10];

int age; , ,
. strcpy (programmer.title, "Software Engineer");
} PERSON; programmer.salary = 2500; /*per month */
strcpy (programmer.employee.firstName, "Joe");

typedef struct { strcpy (programmer.employee.lastName, "Hacker");

char title[30];

int salary; strcpy (secretaries[0] .employee.firstName, "Jane");

PERSON employee; }

} POSITION;

&
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Pointer to Structures

Aelktec o€ AOUEC

* MrmopoUpe emiong va xpnotpomnoloou e Selktec oe SOUEC.

* Acgiktng oe Aop — mapadsiypa SHAwonG:
struct Person p, *pp; 5§ PERSON p, *pp;

n LetaBAntn pp eivat deiktng mpog pa Sopn tumovu Person .

* EtoLpmopoupe va ypaoupe
PP = &p;
printf ("3s", (*pp) .firstName) ;

Omou *pp elvat n doun mou deixvetal ano tov deiktn, evw (*pp) . firstName €ival 1o MpwTo
niebio tn¢ dopnc.

. I'Ipocoxn N MPOTEPALOTNTA TOU TeAeoT HEAoUC SoUng, ., elval ueyaAutepn amno autn tou
TeAeoTn EppEONC avadopdgc, '*'.
* Emopévwe ol mapevBeoelg oto (*pp) . £irstName eival anapaitnted.
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Pointer to Structures

Aelktec og AopeC & ZUVOPTNOELG

* A€iKTEC Yo SOUEC XPNOLUOTIOLOUVTOL TOGO CUXVA TIOU TIOLPEXETOL O TILO KATW EVAAAAKTLKOC
oUMBoALOMOC WC cuvTopoypadia:
(*p) .n€drog_doung = pP->pédog_bdonng
* Népoaopa Napapsetpwy Ata Avadopac: 2e epimtwaon mou Béloupe pia ouvaptnon va aAAAageL ta
TLEPLEXOUEVA LLiaG SOUNC, TIEPVALE WC TTAPALETPO OTN ouvaptnon To deiktn TG SOUAG AUTNG
*  Onw¢ akpLBwe epyalopaotayv Kol o€ AAAeC Sopeg Sedopévwy, TLX., :
PERSON p, *pp=&p;

initPerson (&p); initPerson (pp) ; /* KAfon ouvdaptnong */

void initPerson (PERSON *p) {
strcpy( p—->firstName, "Avdpeoag") ;
strcpy( p->lastName, "Avdpéou") ;
p->gender = 'M';
p->age = 43;

-> arrow operator

}

&
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Napadsiypa
#include<stdio.h>

struct dog

{
char name[10];
char breed[10];
int age;
char color[10];

int main ()
struct dog my dog = {"tyke", "Bulldog", 5, "white"};

struct dog *ptr dog;
ptr dog = &my dog;

printf ("Dog's name: %$s\n", ptr dog->name) ;
printf ("Dog's breed: %s\n", ptr dog->breed);
printf ("Dog's age: %d\n", ptr dog->age);
printf ("Dog's color: %s\n", ptr dog->color);

// changing the name of dog from tyke to jack
strcpy (ptr dog->name, "jack");

// increasing age of dog by 1 year
ptr dog->age++;

printf ("Dog's new name is: %s\n", ptr dog->name);
printf ("Dog's age is: %d\n", ptr dog->age);

// signal to operating system program ran fine
return O;

}
University of Cyprus

Expected Output:

Dog's
Dog's
Dog's
Dog's

After

Dog's
Dog's

name: tyke
breed: Bulldog
age: 5

color: white

changes

new name is: jack
age 1is: 6
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Aoknon Katavononc 2

* Aoknon 2: Na ypayete ouvaptnon n omnola maipvel we dedopevo eLlcodou pLa
olKoyEvela (tumov struct Family) kat éva atopo (tumou struct Person), kot av To
atopo dev aviKel NN ota aLdLA TG OLKOYEVELAC TOTE TO MPOCOETEL.

#include <stdio.h> typedef struct {
#include <stdbool.h> char firstName [NAMESIZE];
#include <stdlib.h> char lastName [NAMESIZE];
#include <string.h> char gender;

int age;
#define NAMESIZE 15 } PERSON;

#define CHILDSIZE 5
typedef struct {

PERSON father;

PERSON mother;

int numofchildren;

PERSON children[CHILDSIZE];
} FAMILY;

int addToFamily (FAMILY *, PERSON) ;
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int main () {
FAMILY fml;
PERSON perl = {"Marios", "Michael", 'M', 24};

AGKncn KaTaVénGnq 2 fml.numofchildren = 0;

addToFamily (&fml ,perl) ;

int addToFamily (FAMILY *fml, PERSON per) { J
if (fml == NULL) return EXIT FAILURE;
if (fml->numofchildren == CHILDSIZE) {
printf ("Children Array is full!"); return EXIT FAILURE;

// f£find if x belongs to family
for (int 1=0,; i<fml->numofchildren; i++) {

if ((strcmp (fml->children[i] .firstName, per.firstName) == 0) &&
(strcmp (fml->children[i] .lastName, per.lastName) == 0) &&
(fml->children[i] .gender == per.gender) &&
(fml->children[i] .age == per.age) )
{ printf ("Already Family Member!"); return EXIT FAILURE; }

strcpy (fml->children[fml->numofchildren] .firstName, per.firstName);
strcpy (fml->children[fml->numofchildren].lastName, per.lastName) ;
fml->children[fml->numofchildren] .gender = per.gender;
fml->children[fml->numofchildren] .age = per.age;
(fml->numofchildren) ++;

return EXIT SUCCESS;

}

University of Cyprus

Dr. Andreas Aristidou a.aristidou@ieee.org



Aopec, sizeof kal Ogpata Evbuypapponc MvANg

To NpoBAnua

typedef struct {

int ID; // 4B
char state[3]; // 3B
int salary; // 4B

} EMPLOYEE;
sizeof (EMPLOYEE)=12 avti 11 o€ pia 4-byte aligned pviun!

e AuTO oupPaivel emeldn ta dedopéva eivat evBuypappLopeva o 4B kat to state €xet 1
byte padding

. I'pnvopééspn MpocBoaon ota dsdopéva © (nmpotiuntéa pEBodog) alld ZnataAsital
Mviun

&
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Aopec, sizeof kal Ogpata Evbuypapponc MvANg

* O petayAwrttiotiic npocBetel padding (keva bytes) oe Sopec yua va
Bplokovtal og SlevuBUvoeLlc TTOANATIAACLEC HLoC Baolknc povadac, T.x.,
2B,4B,8B

* To padding 6ev eival opato oe petafAnTeC, oUTE Kol Hog EVOXAEL aAAd
kataAoppavel xwpo!

e O Aoyoc UTapENG Tou €ivol OTL ETILTPETEL 0TO A.2. VO AVAKTA YPNYOopPOTEPQ
dedopéva amod tnv pvaun (m.x., 4 bytes ava kUkAo avti 1 byte ava KUkAo)

e QQotooo anattel ywpo nov propei va MHN umtdpyet

* TL.X., OE TEPLITTWONC OTIOU N MV KN €lval TTOAU MEPLOPLOMEVN (TT.X., OF

LLLKPOETIEEEPYAOTEC) N €AV BEAOUE VO XWPECOVE TTOAAQ dEdoEvVa oTn HVvAMN, (TT.X.,
£val LLEYAAO EVPETHPLO)
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Aopec, sizeof kal Ogpata Evbuypapponc MvANg

Noapadeypa Oplopa tou GCC povo
typedef struct {

int ID; // 4B

char state[3]; // 3B

int salery; // 4B
} __attribute  ((__packed )) EMPLOYEE;

sizeof (EMPLOYEE) enotpédel 11 o pa 4-byte aligned pviun!
* AuTO oupPaivel emeldn ta dedopeva yivovtal pack (cupmtuocoovtal) xwpig emMmpoobeto

padding

* Ap orspn I'Ipoc aor] ® oAld Aev ZnataAeitor MvApn © (xpnoylomoteiton otav Hog
evoLladEpel o xwpoc!)

MNeploocotepa: http://gcc.gnu.org/onlinedocs/gcc/Type-Attributes.html

&
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http://gcc.gnu.org/onlinedocs/gcc/Type-Attributes.html

Evwoelc (Unions)

Mo évwon (union), amoteAeital amo eva n meplocotepa edla, |LE EVOEXOUEVWC
SLadpopPETLKO TUTTO, AAAQ KaTaAapuBavel xwpo ioco Hovo HE To peyaAutepo nedio.

struct {
int 1i;
double d;
} s;

union ({
int 1i;
double d;
}ou;

e H Baowkn dtadopd pe T Soun, ival OTL 0 LETAYAWTTLOTHC SEOUEVEL
OLPKETO XWPO LLOVO YLa TO HEYOAUTEPO OO ta redia.

* JUVENMWC pla evwon amoBnkevel ava niaca otypn MONO €va amno

To tebla.

e O npoypappatiotic (LEow emUTAEOV HeTAPANTNC) TTPETEL VAL

Bupadrtal molo.

e Edv al\aéeLto u. 1 xavetoLto u.d Kal aviiotpoda

University of Cyprus
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Evwoelc (MNapadetypa)

#define INT TYPE 1

S ei i N E R e Snuaia (flag) TTou XpnoipoTToIEiTal yia va BuudTal To
struct item { / TTPOYPAPMA TI €XEI ATTOBNKEUTEI HECO GTO union.
int type;
union { Hint: Union types were specifically not included in Java, due to the
int ival; security and type-safety issues they caused in C, and because Java has
double dval; safer and more expressive ways to code instance-level polymorphism.
} info; Scala does provide something approximating union types, with case classes.

struct item x;

Edbappoyec: MNa e€olkovounon

if (x.type == INT TYPE)

printf ("value of info = %d\n”, x.info.ival); LVAUNG aAAA Kuplwg yla dnuiloupyia
if (x.type == REAL TYPE) ' ' '
printf ("value of info = %1f\n", x.info.dval); AVAHELKTWY SOH(L)V SESOHEV(DV
University of Cyprus
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ArntaplOuntol Turtot (Enumerations)

o ArtaplOpntoc Tumocg (Enumeration): optlel petaBAnNTEC TwV OTOLWV N TLUA
MopEl va opiletal, petaéL alAwy, amo eva tpocdLopLoUEVO OUVOAO
otaBepwv

* M1.x., eldo¢ kapTac ov eneAeEe 0 XpNoTNG
typedef enum {CLUBS, DIAMONDS, HEARTS, SPADES} CARD;
CARD s = CLUBS; /* s eival topa 0 (CLUBS) */
CARD s = 10; /* # OK, oAAN& smixkivduvo */
* MapatnpnoeLg

* Opola ouvtaén He struct katunion

 To s eivalotnv oucia petafAntn akepatou tUToU Kat ta CLUBS, DIAMONDS, HEARTS,
Kol SPADES €ival cUBOALKA ovopaTa Yo TIG akEpaLeG TLUEG O, 1, 2, kall 3.
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enum dept
{RESEARCH = 20,
PRODUCTION = 10,
SALES = 25};

AnaplOuntol Turol (Mapadeyua)

Oplopoc "otaBepwv" evog amaplOuntou tunou
#include <stdio.h>

typedef enum ({ nAEOVEKTﬁ porca:
ggﬁg&m a) Ae xpelaletal va Swooupe 4 Eexwplota define
HEARTS, b) AnAwvoupe pnta (otov mpoypappatiotrn) ott to CARD
SPADES Ba mpEmeL va Taipvel HOVo auTeG TG 4 TIpEG (0-3), eav

} CARD;

Kot 6ev auto SeV EAEYXETAL OTTO TOV UETAYAWTTLOTH).

int main (void) {

CARD s;

s = CLUBS; /* s
printf ("$d\n", s);
s++; /*
printf ("$d\n", s);
s = SPADES; /* s
printf ("$d\n", s);
return 0O;

0 (CLUBS) */

1 (DIAMONDS) */

6
Il

3 (SPADES) */

&
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AnaplOuntol Turol (Mapadeyua)

* Ot ArtapBuntot Tutol elvat Ldavikot yLa Tov tpoodLopLopo Tou
TeAevutaiov pEAouUC pac Evwonc mou nnpe tun.

e 2tn doun Number, UmopoUHE Vo KAVOULLE TOo LEAOC kind oav
anaplOunto Tumno avii ywa int:

typedef struct {
enum {INT KIND, DOUBLE KIND} kind;
union {
int 1i;
double d;
bou;
} Number;

University of Cyprus
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