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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. dev pou apéoel to “int”, “char” KA.
» Mnopw va ta «Badtiow» pe devtepo ovoua (Peuvdwvupo) pe tnv typedef.

s Mapadeiypata:
typedef int Integer; /* Yevdbwvupo tou tumou int */
typedef char Character; /* peuvbwvupo tou tumou char */
int n, m;
Integer x;
Character c;
X = n;
c = 'a';
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typedef (ll)

s H C emutpenel vo. oploov e Evav VEO TUMO, UE OTOLA OVOU OO oG
OPEOCEL.

s Mopadeypa: OEAw vo oplow tov TUTIO «OEIKTN O YapaKTpa» Kol val
TOV ovouaow «pchar».
» To Kavw TaAL pe tnv typedef.

typedef char * pchar; /* NEoc tumoc, “pchar” */
char c, name[20];

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

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

+* Kal o moAumAokot tumot!
s M.x. B€Aw va oplow tov turmo intarray, «mivakac 10 akepaiwvy.

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

pcarray names,

names[@] = "Bill";
names[1] = "Demi";
names[2] = names[0];

Parallel Processing Group

‘_ 4

| UNIVERSITY OF IOANNINA MYY502 -- MpoypapuaTioNog ZuoTNHATWY



Yuvtayn yla typedef

s Av O€)\ete va oploete €vav VEO TUTO, AAAG SUOKOAEVUECTE OTO TTWE VO TOV
EKPPAOCETE, UTIAPXEL O £ENC ATTAOC KOVOVALC:
1. Xkedteite €va ovopa (r.x. mytype)
2. Oplote pla uetaBAnt mytype akplpwg onwg Oa tnv Bélate
3. TomoBetnote tn Aé€n “typedef” unpootd amnd tn dnAwon tng petafAntnic.

s Noapadeyua:

»  Kavw enefepyaoio elLkOVWV Kal yla KABe TN xpnoLuomolw eva ivaka 3
xpwpdtwv (RGB —red, green, blue). @éAw va opiow €vav véo TUTIO TIOU VA LoV
Sivel autov tov mivaka.

1. Oartovnw “color”.

2.  Elvaimivakog 3 akepaiwyv, apa av Atav petaBAntn 6a opl{otav we ENC:
int color[3];

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

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

/

% OL6oueg otn C emLTPEMOUV TOV OPLOUO TEPAV TWV
Baolkwyv TUTIWV OV TIPOooPEPEL N YAwooa
» MEe TOoV TPOTIO QUTO ETTUYXAVOULE KAAUTEPN OpyAVWON TwV SeS0UEVWV

s MoM\EC popéc BEAou e va Statnpoupe cuAAoyr) amno mAnpodopiec yia MIA
ovtoTNTAa, LY. Ko peTaBANTA «EpyalOpevocy Ba BEAALLE VOl EUTTEPLEXEL KOL TO
OVOUO KOL TO EMWVUMO KL TNV NALKLQ Tou, avti va oplooupe 3 EEXWPLOTEC
petapAntec.

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

o 0 TOU VEOU TUTIoU Sebopévwy
TIOU QVTLOTOLXOUV LIE TN OELPA TOUG
TIOU OpiloapE.

. . struct person {
struct <£t}KEtG Gouﬂq> { Char farsENane 2ol
<dnAwoelg medlwv> char lastName[20];
}s char gender;
int age;
‘_ Parallel Processing Group }; 7
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AnAwoelc petafAntwv

/7

s [poooxn 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.
< Moapadetypa:
struct person { /* Opiouoc¢ ovouatoc & mediwv bdounc */
char firstName[20];
char lastName[20];
char gender;
int age;
}s
struct person x; /* Opiouoc¢ upsetabAntnc¢ tumou struct person */
s Mrnopel kamolog va Kavel kal ta SUo og €va (0L KaAo!):
struct person {

}X;...

/7

s ApYXLKOTIOLNGN ME OYKUAEG:
struct person x = {"XtéAilog", "Mmeéng", '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 Mivakog amnod SouEC:

s Oplopoc dopnc & palt SnAwon petaBAntnc:
struct person {

} people[40];

s Apxlkomoinon:
struct person people[] = {
{"ZtéAroc", "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

&

struct person {

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

int age;

s M.x.

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

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

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

printf("%c", people[3].gender); /* Ztoixeio 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; /* MNpooéEte autd! Avtiypdadovtalr ONA 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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I

Mpoocoyxn ota nedia mov xpnotpornoteite!! (1)

struct person {
char *firstName;
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;

Parallel Processing Group
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/* Avtil yia mivokeg */

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

struct person {
char *firstName; /* Avtil yia mivokeg */
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));

QulZ
y = X; TLyivetoat oto TEAOC
return 0; LE TO y??7?
}
I Parallel Processing Group 14
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typedef yia eukoAia

s MmnopoUlE va XpNOLUOTIOLINCOUHE TNV typedef wote KAVOUUE TIC SNAWOELC

LLOLC ATTAOUOTEPEG, TL.X.
struct person_s {
char firstName[20];
char lastName[20];
char gender;

int age; 3TUA T(POYPAUUOTIGHOU:
¥ 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 / cvuPaon:

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

return 0; Typdef: Person, person_t

[ 15

‘ Parallel Processing Group
| UNIVERSITY OF IOANNINA MYY502 -- MpoypdupaTIoONOG ZUOTNHATWV



2uvouaopocg struct pe typedef

Oplopog struct kat toTou padi: Kt dAANn (kakn) ekdoxn: un-ovouatiouevo 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 Sopéc pumopetl va eivat evietec, SnAadn va dwAialovtal n
Lo peoa otnv AAAn, dSnuoupywvtag 1o TToAUTTAOKEC 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];
¥

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;
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Mpaéeic/Aettovpyiec oe SoEC

** Erutpentec mpageic/Aettovpyiec o pia Soun sival:
» n avtypadn tng
» n amnodoon TWNE ' authV ws cUVOAO
» n e€aywyn T StevBUVONC TNG HE &
» 1 TPOOTIEAQLON TWV MEAWV TNC

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

** O Sopec dev prmopouv va cuykplOouv, SnA. dev emLTpENETAL:
» <struct> == <struct>

Parallel Processing Group

‘_ 19

| UNIVERSITY OF IOANNINA MYY502 -- MpoypapuaTioNog ZuoTNHATWY



Mpadéelc oe Sopec

*** MetafAnteg Tumou Sounc umopouv va petaBLBaoctolv wg
oplopaTa 0€ CUVAPTNOELC OTIWCG ETILONC KalL va ertLotpadouv
WG ATIOTEAECOTO OUVAPTHOEWVY

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

int main() {
struct person x1, x2;
x1l.age = 45;
x2 = inc_age(x1); /* Népaopa pe tipn (copy) */
return 0;

20
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AopEeC Kot OELKTEC

** Mapadetyupa deiktn oe doun
struct person p;
struct person *pp;

** NOopLpeC ekdpAoELC:

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

¢ OLekdppaoelc turou (*pp) . firstName amattovv nmavra
oPeVOEDELC

** 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 tiufg */

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

return 0;

Para}iel Processing Group
| UNIVERSITY OF IOANNINA
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Napadewypa - MetaPipaon pe avadopad

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

Mo peyalec Sopéc, 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 avadopd */
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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Nopadeypa 2 — SopEC 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 Xx;

}

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)

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

struct name{
char *fname;
char *1name;
int letters; /* NMAARBOG YPOUUATWY EMWVUMOU + HLKPOU ovopatog */

}s

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

printf("First name ? ");

fgets(temp, 80, stdin); /* AldBoopa */
pst->fname = (char *) malloc(strlen(temp) + 1); /* D€opguon pvAunc*/
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)

/* Zuvéxela */

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 Xx;

getinfo(&x);

computeLen(&x);

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

return 0;
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Nopadelypa — mivakec ko Sopec (1/2)

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

typedef struct student { /* 0a duAdpe BabBpoAoyieg 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 doltntwv-pabuwv */
scanf("%d%d", &class[i].AM, &class[i].grade);

print_student_details(class, n);
calculate _stats(class, n);
return 0;

: 28
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Noapadetypa — mivakec ko Sopec (2/2)

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

for (i = @; 1 < 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 otolxeilo 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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loodUvapEC EKPPACELC OTO TIPONYOUUEVO TOPAdELY DL

/* struct An8rwpos people[2] = { {{"A", "B"}, 123.4},
{{"C", "D"}, 345.67} };
struct An8rwpos *p, me;
p = &people[0];
me = *(p+1);
*/

4

L)

» Yridpxouv dUo cuvola LoodUVAUWY EKPPACEWV

L)

4

L)

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

L)

L)

L)
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Avadopeg (mpog idLou tumou doun)

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

s

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

s

- 33
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Avodopec

** Enionc emutpenetal (KUKALKA avodopa)
struct s1 {

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

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

( malloc a struct)

next j_

head ( malloc another struct and

have “next” point toit)

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 */ hend
/* The only node in the Llist */ e data
next —1
/* Non-empty List; 1insert new node */
/* Inserted in the beginning */ head data data

node->next = head;
head = node;
¥
}
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 eVWOELC elval pLa l8LKN epimtwon «Sopwv» oL OTIoLEG
ETUTPETOUV VO KAVOULLE OLKOVOULLOL OTN VA MN.

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

* MNa nopadeypa, eva npoypappa SEXeToL we elcodo gvav int
N évav double (avaAoya pe To TL EMAEYEL O XpNOTNG) — OXL Kall
o SUo padl. Nwc to amobnkeVovpe AUTO;

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

}
“ 39
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Evwoelc

* Mo évwon amoteAeitol amo po cuAloyn edlwv €K TwV omolwv To
TIPOYPOLUA HOC MTTOPEL VAl eTUAEEEL Eval arto OAa KABe dopa.

s Ta otoyeia/media pag Evwong potpalovral Tov idlo xwpo
uvAung!!

s Xelplopog oav va elvat 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);
}
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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;
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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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