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typedef (I)

** H C emutpenel vo. SwWOOUUE omotadNMOTE OVOUXOIO LUOIC PETEL OE
EVayV UIapXwV TUTO.

H n  «u

s M.x. d&v pou apéoel to “int”, “char” KA.
» Mnopw va ta «Badticw» pe dsutepo ovopa (Pevdwvupo) pe tnv typedef.

s Moapadelyparta:
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 (Il)

¢ H C emutpEnel va oploou e Evav vEo TUMO, UE OTTOLA. OVOUTIT LUOG
OPECEL.

s Moapadeypa: OEAw va oplow ToV TUTIO «OELKTN OE XAPAKTHPA» 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 aotepakt!! */

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

¢ Ka o moAumAokol tumot!
s M.x. B€Aw va oplow tov Ttumo intarray, «mnivakac 10 akepailwvy.

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

pcarray names,

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

Parallel Processing Group
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Yuvtayn yla typedef

s Av O€Aete va oploete Evav VEO TUTIO, AAAA SUCKOAEVEDTE OTO MTWE VOL TOV
EKPPAOCETE, UTIAPXEL O £ENC ATTAOC KOVOVALC:
1. Xkedrteite Eva ovopua (r.x. mytype)
2. Oplote pla petaBAntn mytype akplpwg onwg Ba tnv OgAate
3. TomoBetnote tn Aé€n “typedef” umpootd amnd tn dnAwon tng LetafAnTAC.

s MNoapadeyua:

»  Kavw enefepyaoio IKOVWV Kal yia KABe TiiEeA xpnoLpomolw eva mivaka 3
xpwpatwv (RGB —red, green, blue). O€Aw va opiocw €vav VEO TUTO TTOU VA LLOU
Sivel autov tov mivaka.

1. Oartovnw “color”.

2.  Elvaimivakog 3 akepaiwv, apa av Atav petaBAntr 8a oplotav we €EAC:
int color[3];

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

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

/

* OL6opég otn C eMITPEMOUV TOV OPLOUO MEpAV TWV
Baolkwv TUTIWV TTOU TIPOoPEPEL N YAwooa
» MEe ToV TPOTIO QUTO ETUTUYXAVOULE KAAUTEPN OpyaAvwon Twv SeSopEvwy

s MoM\EC popéc BEAou e va StatnpoUpe ouAhoyn amo mAnpodopies yio MIA
ovtotnTa, TU.X. Hia LeETaBANTA «EpyalOpeVOC» Ba BEAQUE VO EUTTEPLEXEL KOL TO
OVOUO KOLL TO ETIWVUHO KOl TNV NALKLOL Tou, avti va oplooupe 3 EEXWPLOTEC
petaBAntec.

» Mua doun meplAapPavel pa cuAdoyn amno
Ttou opadomolouvTal PE €va LOVO OVOUO TTOU QVTLOTOLXEL OTOV VEO TUTIO SES0UEVWVY

0 TOU VEOU TUTIou HeSOUEVWV
TIOU QVTLOTOLYOUV UE TN OELPA TOUC
TIOU OpiloapE.

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

/7

s [lpoooxn otn Aé€n struct:
> ApXLKA XpNnOLULOTIOLELTOL YA Vet 0pigEL TRV SOMA KOL TNV ETIKETA/OVOpA TNG KOl
» 2Tn GUVEXELA XpNOLUOTIOLELTAL yia va opiogl peTaBAntég autou tou TUToU Soung.
< MNoapadeypa:
struct person { /* Opiouoc¢ ovouatoc & mebdiwv bdounc */
char firstName[20];
char lastName[20];
char gender;
int age;
}s
struct person x; /* Opiouoc¢ uetabAntn¢ tumou struct person */
s Mrmopel kamolog va KAavel kat ta Suo og €va (0L KaAo!):
struct person {

} X
< ApXIKOTOLNGN HE AYKUAEG:
struct person x = {"XtéAilog", "Mméncg", 'M', 40};
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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 dounc & pall SnAwon petaBAntic:
struct person {

} people[40];

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

, L , , struct person {
¢ Xpnon: <ovopa SopAC>.<HEAOC> B A Ol
> X.firstName char lastName[20];
char gender;
> X.age int age;
¥
s M.x.

struct person x = {"XtéAilog", "Mmnénc", 'M', 40};
printf("%c", x.gender);

X.age ++;
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Noapadeypa

struct person {
char firstName[20];

char lastName[20];
char gender;
int age;

}s

int main() {
struct person x, vy,;

strcpy(x.firstName, "rivaldo");
strcpy(x.lastName, "unknown");

X.gender = 'M';

xX.age = 37;

y = X; /* Npooé&te autd! Avtiypadovtar OAA */
return 9;
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typedef yia eukoAia

s MmnopoUlE va XpNOLUOTIOLNCOUHE TNV typedef wote KAVOUE TIC SNAWOELC

LOC ArtAOUOTEPEG, TT.X.
struct person_s {
char firstName[20];
char lastName[20];
char gender;

int age; STUA T(POYPOAUUOTIGHOU:
¥ To struct KoL To GVopa Tou TUTIoU amd
typedef struct person_s person_t; T0 typedef npémnel va cuvSéovtal pe
OUOTNUATLKO TPOTIO () aKOpa Kot
OUVWVUO).

int main() {
person_t p; 2uvnong toktikr / ocupBaon:

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

return 0; Typdef: Person, person_t
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2uvOuaouoc 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;
} }

Parallel Processing Group
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EupwAevpevec SoUEC

** OL SopEc pumopet va gival evBeteg, SnAadn va pwAtalovtol n
lia Leoa otnv AAAn, dSnuoupywvtac 1o TToOAUTTAOKEC SOUEC:

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

s

Parallel Processing Group
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EupwAevpevec dSopec — mapadeypo

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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Npaé&eic/Aettoupyiec os SOUEC

** Erutpentec npagelc/Aetovpyiec o pia Soun sival:
» n avtypadn tnge
» n amnodoon TWWAC o' AUtV w¢ cUVOAO
» n e€aywyn tng dtevBuvonc tne pe &
» N MPOOTIEAACN TWV LEAWV TNG

¢ Emutpemnovral
» <struct> = <struct> (avtiypadovtol ta navra)
» &<struct> (6elktnC otO YWPO IOV AItOBNKeVETAL TO Struct)
» <struct>.nmedio

** O dopgc dev prmopouv va cuykptlBouv, SnA. dev emLTpENETAL:
» <struct> == <struct>

Parallel Processing Group
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Mpadéelc oe dSopec

** MetapAntec Tumou dounc punopoulv va petoipactolv we
oplopaTa 0€ CUVAPTNOELC OTIWCG ETILONC KalL va erilotpadouv
WG QTIOTEAECLOTO OUVAPTAOEWV

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); /* Népaocpa pe tipn (copy) */
return 9;
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AopeC Kot OELKTEC

*** MNapadetyupa deiktn og doun
struct person p;
struct person *pp;

** NOMLUEC eKDPAOELC:

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

¢ OLekdpaoelc turov (*pp) . firstName amattovv navra
nopeVOEDELC

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

Parallel Processing Group
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Napadeypa - Metapfifaon pe Tipun

#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 - Metafipaon pe avadopa

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

Mo peyalec Sopég, n petafifoon
e SeLKTN glvall yeviKQ
QTIOTEAEOUATIKOTEPN, EMLONG
XpeLaletal otav xpelaletal va
KAVOUE TEPAOA HE avadopda.

}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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Nopadeypa 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 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;
}
| Parallel Processing Group 22
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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 + HL1KPOU 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); /* Malloc */

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);

23
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Noapadeypa 3 (2/2)

/* Zuvexeia */

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(&x);

return 0;
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Noapadeypa — 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 doittntwv-pabuwv */
scanf("%d%d", &class[i].AM, &class[i].grade);

print_student_details(class, n);
calculate_stats(class, n);
return 0;
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Noapadelypa — 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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YuvBeto mapadeypa

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 otolxeio 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);

C D 345.670000

Parallel Processing Group
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loodUvopEC EKPPACELC OTO TPONYOUEVO TTOPAOELY LD

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

4

L)

» Yrniapyouv dUo cuvoAa LoodUvapwyv 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° guvolo:
» printf("%s\n", people[1l].gname.first);
» printf("%s\n", me.gname.first);
» printf("%s\n", (*(p+l)).gname.first);

L)

L)

L)
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Avadopeg (mpog idlou Ttumou doun)

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

s

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

s

- 30
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Avodopec

¢ Enionc smutpenetal (KUKALKA avodopa)
struct s1 {

Iy
. 31
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Noapadeypa — avadopec / Suvapukn Alota (1/3)

YTov TeAeutaio KOUPO mpEMeL
navta to “next” va eival oo pe
NULL wote va Bplokoupe mou
TEAELWVEL N AloTal.

( malloc a struct)

next j_

head ( malloc another struct and

have “next” point to it )

head

32
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Noapadeypa — 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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Noapadeypa — avadopec / Suvapukn Alota (3/3)

int main()

{
listnode_t *node, *head = NULL; /* head: pointer to start of List (empty now) */
int n;

printf("How many numbers? ");

scanf("%d", &n); /* This should be positive.. */

for (; n > 0; n--) {
node = (listnode t *) malloc(sizeof(listnode t)); /* Malloc 1 node (struct) */
if (node == NULL) return (1);

scanf("%d", &node->value); /* Read & store number */
if (head == NULL) { /* Empty Llist */
node->next = NULL; /* No more nodes after this one */
head = node; /* The only node in the List */
}
else { /* Non-empty Llist; insert new node */
node->next = head; /* It will be inserted in the beginning */
head = node; /* Head now points to the new node */
}
}
find _sum(head); /* Call by passing the starting node of the List */
return (0);
}

Parallel Processing Group
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Evwoelc (Unions)

¢ OL evWOoEeLC elval pa 8K epimtwon «Sopwv» oL OTIOLEG
ETUTPETOUV VO KAVOU LLE OLKOVOULOL OTN KUVAMN.

» e avtiBeon pe ta structs, dgv amodnkevovtatl OAa ta nedia alld
povo éva ano auvta!!

*» MNa opadeypa, eva npoypappa SEXeTOL we lcodo gvav int
N évav double (avaloya PE TO TL EMIAEVEL O XpPNOTNCG) — OXL KoLl
T Vo padi. Nwe to amobnkevoupe aVTO;

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);

}
“ 36
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EVWwoeLc

s Mo évwon amnoteAeital amod pia cuAAoyn MeSiwv €K TwV OMoLwV To
TIPOYPOLUA LOC UTTOPEL VAl ETUAEEEL Eval arto OAa KABe dopa.

s Ta otoyeia/media pag Evwong potpalovrat Tov idLo Ywpeo
uvAung!!

% 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);
}

37
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Napadelypa — 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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Napadelypa — 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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