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typedef (1)

s H C emutpenel va Swoou e omotadNmoTe ovouaoio oG PECEL OE
Evayv unapywv Turo.

H /A

s M.x. 8ev pov apéoel to “int”, “char” KA.
» Mnopw va ta «Badtiow» pe devtepo ovopa (Peuvdwvupo) pe tnv typedef.

s Mopadelypara:
typedef int Integer; /* Yevdbwvupo tou tumou int */
typedef char Character; /* Yeuvbwvupo tou tumou char */
int n, m;
Integer x;
Character c;
X = n;

c = 'a';
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typedef (ll)

** H C emutpenel vo. oploou e Evav VEO TUMO, UE OTOLA. OVOL OO LOC
OPECEL.

s Mapadeypa: OEAwW va oplow TOV TUTIO «SELKTN O€ XOPAKTAPO» KOL VOl
TOV ovopaow «pchar».
» To Kavw TaAL pe tnv typedef.

typedef char * pchar; /* N€oc¢ tumoc, “pchar” */
char c, name[20];

pchar s, t; /* pointer, aAAd xwpilg to aotepaki!! */

s = &C;
t = name; /* AnAadri, t = &name[0O] */
*s = t[1];
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MoAuTmAoka typedef

+* Ka o moAUmAokot Turmot!
s M.x. B€Aw va oplow Ttov tumo intarray, «mivakac 10 akepalwvy.

typedef int intarray[10];
intarray A = { 0, 1, 2 };
A[5] = 15;
s M.x. Tunoc nivaka pe 10 pointers og XPAKTAPEC
typedef char * pchar; /* Néoc tumoc, “pchar” */
typedef pchar pcarray[10]; /* Nivakac pe 10 pchar */

pcarray names,

names[@] = "Bill";
names[1] = "Demi";
names[2] = names[O];

Parallel Processing Group
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Yuvtayn yla typedef

s Av O€\ete va oploete €vav VEO TUTIO, AAAA SUOKOAEVUEOTE OTO WG VAL TOV
EKPPAOCETE, UTIAPYXEL O £ENC ATTAOC KAVOVOG:
1. Xkedteite €va ovopa (r.x. mytype)
2. Oplote pla uetaBAnt mytype akplpwg onwg Ba tnv Bélate
3. TomoBetnote tn Aé€n “typedef” unpootd amnd tn dnAwon tng petafAntAc.

s MNopadeyua:

»  Kavw enefepyaocia elkOvwy Kat yLo KABe TiEel xpnotpomnoww éva niivaka 3
xpwpadtwv (RGB —red, green, blue). OéAw va opiocw €vav VEO TUTIO TTOU VAL LLOU
Sivel autov tov mivaka.

1. Oartovnw “color”.

2.  Elvaimivakog 3 akepaiwyv, apa av Atav petaBAntri 6a opllotav we ENC:
int color[3];

3.  OMokAnpwon pe typedef:
typedef int color[3];

s Xpnon:
color ¢ = {50, 50, 50}, pixels[100];
pixels[5][0@] = c[@];
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H yAwooo C

MYY502



Elcaywyn

/

% OL6ouég otn C emLTpEMOUV TOV OPLOUO MEPAV TWV
Baolkwv TUTIWV TIOU TIPooPEPEL N YAwooa
» MEe TOoV TPOTIO QUTO ETTUYXAVOULE KAAUTEPN OpyAVWON TwV SeS0UEVWV

s MoAAEC dpopéc BeAoupe va Satnpoupe cuAloyn amo tAnpodopiec yio MIA
ovtotnta, T.Y. hia petaBAntni «epyalopevoc» Ba BEAQUE va EUTTEPLEXEL KOL TO
OVOUO KoL TO EMWVUO Kal TNV NALKia Tou, avti va oplooupe 3 EeXwPLOTEC
pnetapPAnTec.

» Mua doun meplAapPavel pa cuAdoyr) amno
Ttou opadomolouvTal HE Eva LOVO OVOUO TTOU QVTLOTOLXEL OTOV VEO TUTIO SESOUEVWY

o 0 TOU VEOU TUTtou 6edoUEVWV
TIOU QVTLOTOLXOUV LIE TN OELPA TOUG
TIOU OpiloapE.

. . struct person {
struct <Et}KEta Gouﬂq> { char firstNanel2el;
<dnAwoelg mediwv> char lastName[20];
}s char gender;
int age;
‘_ Parallel Processing Group }-; 7
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AnAwoelc petafAntwv

/7

s [Mpoooxn otn A&én struct:
»  ApXKA XpnoLlUoTmoLeltal yia vol oplogL TNV Sopr) Kol TV eTKETA/Ovopa TG Kall
» YTn OUVEXELO XPNOLLOTIOLELTOL Yia VoL oplogl METAPBANTEG aLUTOU TOU TUTIOU SOUNC.
s Mapadeypa:
struct person { /* Opiouoc¢ ovouatoc & mediwv bdounc */
char firstName[20];
char lastName[20];
char gender;
int age;
}s
struct person x; /* Opiouoc¢ usetabAntnc¢ tumou struct person */
s Mmopel kamolo¢ va Kavel kat to SUo o€ eva (OxL KaAo!):
struct person {

}X;...

/7

s Ap)Komoinon Ke ayKUAEG:
struct person x = {"XtéAilog", "Mméng", 'M', 40};

» Onwc KoL 0TOUC TIVAKEC, UMOPEL vl YIVEL apyLKoTioinon Lovo pExPL Karmolo nedio. Ta
gMopeva nedla apyLkomotlovvtal avtoparta oto 0.
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Mivakec oo SOUEC

struct person {
char firstName[20];
char lastName[20];
char gender;

struct person people[40]; int age;

¥

s Mivakag oo dopec:

s Oplopoc dounc & palt SnAwon petaBANTAC:
struct person {

} people[40];

s Apxlkomoinon:
struct person people[] = {
{"ZtéAloc", "M", 'M', 40},
{"Kwotac", "A", 'M', 50}
}s
‘_ Parallel Processing Group 9
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MpooBaon ota media pioc Sounc

 Xpnon: <éoun>.<nedio>
» X.firstName
> X.age

}s

struct person {

char firstName[20];
char lastName[20];
char gender;

int age;

o M.x.

struct person x = {"XtéAilog", "Mmnénc", 'M', 40};

printf("%c", x.gender);

X.age ++;
s M.x.
struct person people[40]; /* Mivakag pe dopgc */

printf("%c", people[3].gender); /* Xtoilxeio 3 */

people[4].age ++; /* Ztoixeio 4 */

‘ Parallel Processing Group
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Napadeypa |

struct person {
char firstName[20];
char lastName[20];
char gender;
int age;

}s

int main() {
struct person x, y;

strcpy(x.firstName, "rivaldo");
strcpy(x.lastName, "unknown");
X.gender = 'M';

x.age = 37;

y = X; /* MpooéEte autd! Avtiypdadovtalr OANA TA BYTES */
return 0;
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Nopadeypa li

struct person {
char firstName[20];
char lastName[20];
char gender;
int age;

}s

int main() {
struct person x, y;

scanf("%s", x.firstName);
scanf("%s", x.lastname);
scanf("%c", &(x.gender));
scanf("%d", &(x.age));

}{:X'
return 0;
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Mpoocoyxn ota nedia mov xpnotpornoteite!! (1)

struct person {
char *firstName; /* Avtl yia mivakeg */

char *lastName;
char gender;
int age;

}s

int main() {
struct person x, y;

scanf("%s", x.firstName);
scanf("%s", x.lastname);
scanf("%c", &(x.gender));
scanf("%d", &(x.age));

}{:X'
return 0;

Etval oOAa OK???
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Mpoocoyxn ota nedia mov xpnotpornoteite!! (1)

struct person {
char *firstName; /* Avtl yia mivakeg */
char *lastName;
char gender;
int age;

}s

int main() {
struct person x, y;

x.firstname = (char *) malloc(20); /* Should check for NULL... */
x.lastname = (char *) malloc(20); /* Should check for NULL... */
scanf("%s", x.firstName);
scanf("%s", x.lastname);
scanf("%c", &(x.gender));
scanf("%d", &(x.age));

QuiZ
y = X TL yiveton oto TEAOG
return 0; HLE TO y?7?7?
}
I Parallel Processing Group 14
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typedef yia eukoAia

s* MmnopoUlE va XpnOoLULoTIoLooULE TNV typedef wote KAvouue TI¢ SNAWOELG

oG aTTAOUOTEPEG, TL.X.
struct person_s {
char firstName[20];
char lastName[20];
char gender;

int age; STUA T(POYPOAUUOTIGHOU:
¥ To struct Kot To Gvopa Tou TUTIoU amd
typedef struct person_s person_t; 0 typedef npémnel va cuvSéovtal pe
OUOTNUOTLKO TPOTIO (1 aKOpa Kot
OUVWVUO).

int main() {
person_t p; 2uvnong taktikr / cupPaon:

p.age = 12; Struct: person 1} person_s

return 0; Typdef: Person, person_t
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2uvduaopoc struct pe typedef

Oplopog struct kat toTou padi: Kt aAAn (kakn) ekdoxn: un-ovouartiouevo struct
typedef struct person_s { typedef struct {
char firstName[20]; char firstName[20];
char lastName[20]; char lastName[20];
char gender; char gender;
int age; int age;
} person_t; } person_t;
int main() { int main() {
person_t p; person_t p;
p.age = 12; p.age = 12;
return 0; return 0;
} }
- 16
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EupwAevpevec Sopeg

** OL bopéc pmnopel va eival evietec, SnAadn va dwAtalovtal n
Lo peoa otnv AAAn, dSnuoupywvtog mio oAUTTIAOKEC SOUEC:

struct family {
struct person father;
struct person mother;
int numofchildren;
struct person children[5];

s

Parallel Processing Group
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EupwAevpevec dopec — nopadeypo

struct family {

struct person father;

struct person mother;

int numofchildren;

struct person children[5];
}s

int main() {
struct person x, y, z;
struct family fml;

fml.numofchildren = 2;
strcpy(fml.father.firstName, "Joe");

strcpy(fml.children[@].firstName, "Marry");
return 0;

‘ Parallel Processing Group 18

| UNIVERSITY OF IOANNINA MYY502 -- MpoypaupaTioNog ZuoTnUATwyV



Mpaéeic/Aettovpyiec oe SopEC

** Erutpentec mpaéeilg/Aettovpyiec og pia Soun lvo:
» n avtypadn tng
» n amnodoon TWNE ' authV ws cUVOAO
» n e€aywyn T StevBUVONC TNG HE &
» N MPOOTIEANON TWV HEAWV TNG

¢ Emutpenovral
» <struct> = <struct> (avtiypadovtol ta navia)
» &<struct> (6elktnGc oTO YWPO IOV AItOBNKeVETAL TO Struct)
» <struct>.medio

% O Sopgc dev prmopouv va cuykplBouv, dnA. dev emiTtpEnETaAL:
> <struct> == <struct>

Parallel Processing Group

‘_ 19

| UNIVERSITY OF IOANNINA MYY502 -- MpoypapuaTioNog ZuoTNHATWY



Mpadéelc oe Sopec

*** MetapAnteg Tumou SoUNC Umopouv va petafLBaoctolv we
oplopaTO OE€ CUVOPTNOELC OTIWC ETILONC KOlL VO ETILOTPAdOUV
WG OTIOTEAECOTO CUVAPTNOEWVY

struct person inc_age(struct person x) {
xX.age += 1;
return Xx;

int main() {
struct person x1, x2;
x1l.age = 45;
x2 = inc_age(x1); /* Népacpa pe tiun (copy) */
return 9;

20
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AopEeC Kot OELKTEC

** Mapadeypa deiktn os doun
struct person p;
struct person *pp;

% NOULEC ekKDPAOELC:

pp = &p;
printf("%s", (*pp).firstName);

¢ OLekdppaoelg tumou (*pp) . firstName amattovv navra
MOPEVOEODELC

** EvaAaktikd: pp->firstName, 6nAadn
(*pp). = pp->

Parallel Processing Group
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Napadeypa - Metapfipaon pHe Tun

#include <stdio.h>
struct person {
char firstName[20];
char lastName[20];
char gender;
int age;

}s

void initPerson(struct person p) {
strcpy(p.firstName, "xxxxx");
strcpy(p.lastName, "yyyyy");
p.gender = 'M'; p.age = 40;

}

int main() {
struct person q;
g.age = 0;
strcpy(q.firstName, "");
strcpy(q.lastName, "");
initPerson(q); /* Me tipfg */

printf("%s %s %d\n", q.firstName, g.lastName, qg.age);

return 0;

Para}fel Processing Group
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Napadewypa - MetaPipaon pe avadopad

#include <stdio.h>
struct person {
char firstName[20];
char lastName[20];
char gender;
int age;

MNa peyalec Sopég, n petafifaon
e SelkTn €lva yeviKa
QTOTEAEOUATIKOTEPN, ETLONG
XpeLaletal otav xpelaletal va
KAVOUE EPpAOHA e avadopad.

}s

void initPerson(struct person *p) {
strcpy(p->firstName, "xxxxx");
strcpy(p->lastName, "yyyyy");
p->gender = 'M'; p->age = 40;
}

int main() {
struct person q;
g.age = 0;
strcpy(q.firstName, "");
strcpy(g.lastName, "");

initPerson(&q); /* Me avadopda */
printf("%s %s %d\n", q.firstName, g.lastName, qg.age);
return 0;
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Noapadeypa 1

#include <stdio.h> $./a.out

struct person { C:11 A:10
char name[20]; : :

int age;

s

struct person inc_age(struct person x) {
X.age += 1;
return Xx;

}

int main() {
struct person a = {"Me", 10};
struct person c;

c = inc_age(a);
printf("C:%d A:%d\n", c.age, a.age);
return 9;
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Noapadeypa 2 — SoMEC Kal SeLKTEC

#include <stdio.h> $./a.out
#include <string.h>
struct person { C:11 A:10 B:21
char name[20];
int age;
}s

struct person inc_age(struct person x) {
X.age += 1;
return x;

}

void inc_age ptr(struct person *x) {
X->age += 1;

}

int main() {
struct person a = {"XXX", 10}, b = {"YYY", 20}, c;

c = inc_age(a);
inc_age_ ptr(&b);
printf("C:%d A:%d B:%d \n", c.age, a.age, b.age);
return 0;
}
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Noapadeypa 3 (1/2)

#tinclude <stdio.h>
#include <string.h>
#include <stdlib.h>

struct name{
char *fname;
char *1name;
int letters; /* NMARBOG YPOUUATWY EMWVUMOU + HLKPOU ovopotog */

}s

void getinfo(struct name *pst) {
char temp[81];

printf("First name ? ");

fgets(temp, 80, stdin); /* AldBoopa */
pst->fname = (char *) malloc(strlen(temp) + 1); /* A€opeuon pvAung*/
if (pst->fname == NULL) exit(1);

strcpy(pst->fname, temp); /* Avtiypodn */

printf("Last name ? ");

fgets(temp, 80, stdin);

pst->lname = (char *) malloc(strlen(temp) + 1));
if (pst->fname == NULL) exit(1);
strcpy(pst->1name, temp);

26
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Noapadeypa 3 (2/2)

/* Zuveéxeia */

void computelLen(struct name *pst) {
pst->letters = strlen(pst->fname) + strlen(pst->lname);

void cleanup(struct name *pst) {
free(pst->fname);
free(pst->1lname);

int main() {
struct name x;

getinfo(&x);

computeLen(&x);

printf(" %s %s %d\n", x.fname, x.lname, x.letters);
cleanup(8&x);

return 0;
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Nopadetypa — mivakec kot Sopec (1/2)

#include <stdio.h>
#include <string.h>
#include <stdlib.h>

typedef struct student { /* 0a duAdpe BaBpoAoyieg padntwv */
int AM;
int grade;
} Student;

void calculate_stats(Student class[], int studNo);
void print_student details(Student class[], int studNo);

int main(int argc, char *argv[]) {
Student *class;
int i, n;

n = atoi(argv[1]); /* EKTEA€on TOU MpoypAppaTOg UE opilopata */

class = (Student *) malloc(n*sizeof(Student));

for (i = 0; 1 < n; i++) /* AildBoopa n doitntwv-pabuwv */
scanf("%d%d", &class[i].AM, &class[i].grade);

print_student_details(class, n);
calculate_stats(class, n);
return 0;

28

Parallel Processing Group

| UNIVERSITY OF IOANNINA MYY502 -- MpoypauuaTiouog ZuoTnUATWV



Nopadetypa — mivakec ko Sopec (2/2)

void calculate stats(Student class[], int studNo) {
int i;
int max = 0;

for (i = @; i < studNo; i++) {
if (class[i].grade > max)
max = class[i].grade;

}
printf("MAX GRADE = %d\n", max);

}

void print_student_details(Student class[], int studNo) {
int i;

printf("AA \t AM \t GRADE\n");

for (i = @; 1 < studNo; i++) {
printf("%d \t %d \t %d\n", i, class[i].AM, class[i].grade);
}

Parallel Processing Group
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2UvOeTO napadelypa

struct Name { char first[20]; char last[20]; };
struct An8rwpos { struct Name gname; float income; }

int main() {
struct An8rwpos people[2] = { {{"A", "B"}, 123.4}, {{"C", "D"}, 345.67} };
struct An8rwpos *p, me;

p = &people[0]; /* Ageixvel oto O otoilxeio tou people */
me = *(p+1); /* = p[1] (to mpwto otolxeio tou p) */
printf("%s %s %f \n\n", /* A B 123.400000 */
p->gname.first, p->gname.last, p->income);
printf("%s %s %f \n", people[1].gname.first, $./a.out
people[1l].gname.last, people[1l].income); A B 123.400000
printf("%s %s %f \n",
me.gname.first, me.gname.last, me.income);
printf("%s %s %f \n\n", (*(p+1l)).gname.first, C D 345 .670000
(*(p+1)).gname.last, (*(p+1l)).income);

345.670000
strcpy(p[1].gname.first, "X"); C D 345.670000
strcpy(p[1].gname.last, "Y");
p[1].income = 0.0;

0.000000

printf("%s %s %f \n", people[l].gname.first,
people[1l].gname.last, people[1l].income);
printf("%s %s %f \n\n",
me.gname.first, me.gname.last, me.income);

( ; 30

C D 345.670000
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loodUvopEeC EKPPACELC OTO TIPONYOUUEVO MOPAdELY DL

/* struct An8rwpos people[2] = { {{"A", "B"}, 123.4},
{{"C", "D"}, 345.67} };
struct An8rwpos *p, me;
p = &people[O];
me = *(p+1);
*/

4

L)

» Yridpxouv dUo cuvola LooSUVAUWY EKOPACEWV

L)

4

L)

» 1° gUvolo:
» printf("%s\n", p->gname.first);
» printf("%s\n", people[@].gname.first);
» printf("%s\n", (*p).gname.first);
» 2° gUvoAo:
» printf("%s\n", me.gname.first);
» printf("%s\n", people[1l].gname.first);
» printf("%s\n", (*(p+l)).gname.first);

L)

L)

L)
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Avadopeg (mpog idLou tumou doun)

% Agv eTUTPEMETOL
struct Employee {
char name[20];
int age;
struct Employee manager;

s

¢ Emutpeneto
struct Employee {
char name[20];
int age;
struct Employee *manager;

s

- 33
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Avodopec

*** Enionc emutpemnetal (KUKALKA avodopa)
struct s1 {

Iy
- 34
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Nopadeypa — avadopec / Suvapikn Alota (1/3)

Ytov TeAeutaio KOUPO mpEMEeL
navta to “next” va eival (oo pe
NULL wote va Bplokoupe mou
TeEAELWVEL N AloTa.

( malloc a struct)

next j_

head ( malloc another struct and

have “next” point to it )

head

35
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Napadeypa — avadopec / Suvapukn Alota (2/3)

#include <stdio.h>
#include <stdlib.h>

struct listnode { /* Define our simple struct */
int value; /* We store our data (a number) here */
struct listnode *next; /* Pointer to the next node in the list */
¥

typedef struct listnode listnode t; /* for simplicity & clarity */

/* Calculate the sum of all numbers in the Llist */
void find sum(listnode_t *node)

{

int sum = ©;

while (node != NULL) { /* Traverse the List till its end */
sum += node->value; /* Value of current node */
node = node->next; /* Point to the next node */

}

printf("sum of numbers = %d\n", sum);

}

Parallel Processing Group
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Napadeypa — avadopec / Suvapukn Alota (3/3)

int main()

{

listnode_t *node, *head = NULL;

int n;

printf("How many numbers? ");

scanf("%d", &n);
for (; n > 0; n--) {

node = (listnode_t *) malloc(sizeof(listnode_t));

/* This should be positive.. */

if (node == NULL) return (1);

if (head == NULL) {
node->next = NULL;
head = node;

}

else {

/* head: pointer to start of List (empty now) */

/* Malloc 1 node (struct) */

scanf("%d", &node->value); /* Read & store number */
/* Empty List */ head ———3 \uLL)
/* No more nodes after this one */ ead
/* The only node in the Llist */ ea data
next —1
/* Non-empty List; 1insert new node */
/* Inserted in the beginning */ head data data

node->next = head;
head = node;
by
}
find _sum(head);
return (0);

}

‘ Parallel Processing Group
| UNIVERSITY OF IOANNINA

/* Head now points to the new node */ next

next j

/* Call by passing the starting node of the List */
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Evwoelc (Unions)

¢ OL EVWOELG elval pLa eOLIKA epimTtwon «SopwV» oL OTIOLEC
ETUTPETOUV VOl KAVOULE OLKOVOLLLOL TN VA UN.

» Je avtiBeon pe ta structs, 6gv anoOnkevovtal OAa ta nedia aAAd
HOvo €va amo auvta!!

*» MNa opadeypa, va npoypappa SEXeTOL W eloodo vav int
N évav double (avaAoya pe To TL EMAEYEL O XpNOTNG) — OXL Kall
ta Vo padi. Mwce to amodnkevoupue AUTO;

int main() { /* AmAR Avon: 2 petoPfAntéc */
int ival;
float fval;
char choice;
scanf("%c", &choice);
if (c == "'"1i"') scanf("%d", &ival);
if (c == 'f') scanf("%f", &fval);

}
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Evwoelc

s Mo évwon amoteAeiton anod po cuAAoyn medlwv €K TwvV Omoilwv To
TPOYPOLA HOC UITopEel va eTUAEEEL Eva aTto OAa KABe popa.

s Ta otoyeia/media plac Evwonc potpadovrol tov idto xwpo
uvAung!!

% Xelplopog oav va eival structs.

typedef union trick {
int ival;
float fval;

} trick;

int main() {
trick value; /* sizeof(value): 4 bytes, not 8 bytes! */
char choice;
scanf("%c", &choice);

if (c == '"i') scanf("%d", &value.ival);
if (c == 'f') scanf("%f", &value.fval);
}

40
‘ Parallel Processing Group

| UNIVERSITY OF IOANNINA MYY502 -- MpoypapuaTioNog ZuoTNHATWY



Napadeypa — Evwoelc

#define INT TYPE 1 $./a.out

#define REAL_TYPE 2

struct item { 4 ©.000000
int type; 1188741376 28000.500000
union {

int ival;
float fval;
} value;

s

int main() {
struct item x;

x.type = INT_TYPE;

x.value.ival = 4;

printf("%d %f\n", x.value.ival, x.value.fval);
X.type = REAL_TYPE;

X.value.fval = 28000.5;

printf("%d %f\n", x.value.ival, x.value.fval);
return 0;

41

‘ Parallel Processing Group

| UNIVERSITY OF IOANNINA MYY502 -- MpoypaupaTioNog ZuoTnUATwyV



Napadeypa — Evwoelc

#define INT_TYPE 1 $./a.out
#define REAL_TYPE 2
struct item { value = 4
int type;
union {
int ival;
float fval;
} value;

s

void print_item(struct item x) {
if (x.type == INT_TYPE)
printf("value = %d\n", x.value.ival);
if (x.type == REAL_TYPE)
printf("value = %f\n", x.value.fval);

}

int main() {
struct item x = {INT_TYPE, { 4 }};
print_item(x);
return 0;
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