H yAwooa C

NEol Kol ouvOetol TuTtol

(typedef, structs, unions)
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= H Cemutpémnel va SwooULE 0TToIddNTTOTE OVOHATIA HaG APETE] O EVAV UTTAPXWV
TuTIO.

”» o«

= [1.x. dev pou apéaelto “int”, “char” KATL.
- Mmopw va ta «Baptiow» pe deutepo ovopa (Peudwvupo) pe tnv typedef.

= [lapadeiypata:

[yF)Eder:“) typedef int Integer; /* Yevdbwvupo tou tUmou int */
typedef char Character; /* Yevdbwvupo tou tumou char */
int n, m;

Integer x;

Character c;

X = n;

c ='a';
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= H C eTUTPETIEL VA OPICOUE EVAV VEQ TUTTO, UE OTTOIA OVOUATId UdG
ApETEI.

= [Tapddelypa: 0w va opiow Tov TUTIO «OEIKTN O€ XApAKTAPA» Kal vd
TOV OVOUdow «pchar.

— To kavw TtdAL pe tnv typedef.

typedef (ll)

typedef char * pchar; /* Néog tUmog, “pchar” */
char c, name[20];
pchar s, t; /* pointer, aAAd xwpig To aotepdki!! */

s = &C;
t = name; /* AnAadri, t = &name[0] */
*s = t[1];
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= Kat o toAuttAokol tuTtot!
= [1.x. 0€Aw va opiow Tov TUTIO intarray, «Ttivakag 10 akepaiwv».

typedef int intarray[10];
intarray A = { 9, 1, 2 };

A[5] = 15;
[TOAUTTAOKOK = [l.x. TUTIOG Ttivaka pE 10 pointers o€ XApaKTHPES
typedef typedef char * pchar; /* Néog tumog, “pchar” */

typedef pchar pcarray[10]; /* Nivokac¢ pe 10 pchar */
pcarray names;

names[@] = "Bill";

names[1] = "Demi";
names[2] = names[©@];
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= AvOélete va opioete Evav veéo TUTIO, aAAA SUOKOAEUEDTE OTO TIWG VA TOV EKPPATETE,
UTIApXEL 0 €ENG ATTAOG Kavovdag:
1. IKe@TEiTE Eva ovopa (T.x. mytype)
2. Oplote pia petaAntnmytype akpifwg omws Ba tnv BéAate
3. TomoBetnote tn Aéén “typedef” umpootd amd tn dnAwon tng HeTaBAnTig.

= [lapddelypa:

- Kavw emte€epyaacia eikdvwy kat yia kabe e xpnaotpotolw éva ttivaka 3 xpwpdtwyv (RGB—red,

Z U V'[av r"' V| 0 green, blue). ©é\w va opiow €vav véo TUTIO TTou va pou Sivel autov Tov Trivaka.
d F 1. OatovTiw “color”.
type S 2. Eivai tivakag 3 akepaiwv, dpa av ntav petapAntni Ba optddtav weg e§ng:

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

= Xpnon:
color ¢ = {50, 50, 50}, pixels[100];

pixels[5][@] = c[@];
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H yAwooa C

AolEG (structs)
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= Otdopégatn C ETUTPETIOUV TOV OPLOUO GUVOETWV TUTIWV HE60UEVWY TIEPAV TWV
Baaotkwy TUTIWV TIOU TIPOTPEPEL N YAWooa

—  MEe 1OV TPOTIO AUTO ETITUYXAVOULLE KAAUTEPN 0pYAVWaon TwV SEOOUEVWV

s TloAAEG popeg BENoUE va Slatnpoupe cuAhoyn aTto TTAnpogopisg yia MIA ovtotnta,
TL.X. pia petaPAntn «epyalopevog» Ba BElape va epTIEPLEXEL KAL TO OVOUA KAL TO
ETIWVULO KAl TNV NALKIa TOU, avti va opiooupe 3 EeXwploTEG LeTaPANTEG.

- Mia dopn eptAapBdvet pia guAloyr atto avoLoloyev] Tredia (O1amopeTIKMY TUTIWY) TIOU
opadoTrolouvtal e €va LOVO OVOLLA TIOU AVTIOTOLXEL 0TOV VEO TUTIO SEOOUEVWV

Eicaywyn

m O oplopoc uiac HetaBAnTc Tou vEou TUTIOU OEQOUEVWVY CVTIOTOLYEL OTOV OPLOLO [LLAC
TUANOVNC ATIO PeTaBANTEC TIOU AVTIOTOLXOUV LLE TN OELPA TOUG 0T TIEOIA THG OOLIG
TIOU Opioaye.

struct <etik€ta 6opnAc> { struct person {
char firstName[20];
<dnAwoeilg mediwv> char lastName[20];
. char gender;
) int age;
}s
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ANAWOEIG

HETOBANTWYV
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= [lpoooyn otnAeén struct:

—  ApXIKA XpNOLLOTIOLEITAL Yi@ Va 0pigEL TV SOI) KAl TNV ETIKETA/OVOUA TNG KAl
—  XTn OUVEXELA XPNOLLOTIOLETAL Yia va opiget peTtaBAntég autoU Tou TUTIOU SOUAG.
= [lapadelypa:
struct person { /* Opiouog ovouatog & mebdbiwv boung */
char firstName[20];
char lastName[20];
char gender;
int age;
¥

struct person x; /* Opiouog uetaBAntrg tumou struct person */

®  MTopel kaTolog va Kavel kat ta duo oe éva (0x1L KaAd!):
struct person {

}xs
= ApXIKOTIOiNGN HE AYKUAES:

struct person x = {"Stelios", "Balis", 'M', 40};

—  'OTwG KAl 0TOUG TIIVAKEG, UTTOPEL va yivel apyLkoTtoinan povo pexpl katolo medio. Ta emopeva media
apyLKoTolouvTal autdatTa aTo O.
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= [livakag aro SopEg:
struct person people[40];

= Oplopog dopung & padi d6nAwon petaPAntnge:
struct person {

[TIVOIKEG OTTO

OOLEG } people[40];

= ApylkoTtoinon:
struct person people[] = {
{"Stelios", "M", 'M', 40},
{"Kostas", "A", 'M', 50}
¥
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= Xpnon: <6opn>.<nedio>
- X.firstName

- X.age
= []x.
struct person x = {"Stelios", "Balis", 'M', 40};
[1lpOof3aon ot printf("%c", x.gender);

TIEOI HioKG OOMNG X.age ++;

= [lx.
struct person people[40]; /* Mivakoc pe Oopég */

printf("%c", people[3].gender); /* Ztoilxeio 3 */
people[4].age ++; /* Xtolxeio 4 */
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struct person {
char firstName[20];
char lastName[20];
char gender;
int age;

}s

int main() {
struct person x, y;

I_IO(pO(BEIV”O( I strcpy(x.firstName, "rivaldo");
strcpy(x.lastName, "unknown");
X.gender = 'M';
x.age = 37;

y = X; /* Npooggte autd! Avtiypapovratr OAA TA BYTES */
return 0;
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struct person {
char firstName[20];
char lastName[20];
char gender;
int age;

}s

int main() {

struct person x, y;
I_IO(pO(BEIV”O( ” scanf("%s", x.firstName);
scanf("%s", x.lastname);
scanf("%c", &(x.gender));
scanf("%d", &(x.age));

}{:X'
return 0;
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[lpoco¥xn ot

TtedI TTOU
xpnolipottolsite!! (l)
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struct person {
char *firstName;
char *lastName;
char gender;
int age;

}s

int main() {
struct person x, y;

/* Avtil yia mivokeg */

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

}{:X'
return 0;

Eivat oAa OK???
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[lpoco¥xn ot

TtedI TTOU
xpnolipottolsite!! (l)

PARALLEL
PROCESSING
GROUP

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

){:X‘
return 0;

MYY502 - NMPOrPAMMATIZMOZ LYZTHMATQN

(char *) malloc(20); /* Should check for NULL... */

QuIZ

Tiyilvetal oto TEAOG pE
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= MTopouUpe va xpnotpotolooupe tnv typedef wote kAvoupe Tig SnNAwWOEeLg

LaG aTtAOUCTEPEG, TL.X.
struct person_s {
char firstName[20];
char lastName[20];
char gender;

tYPEd ef YIX int age; T TUA TTPOYPAHHATICHOU:
cEUKO )\I'(X }s To struct kat to évopa Tou TUTIOU aTio To
typedef struct person_s person_t; typedef pémetl va ouvdéovtal pe
OUOTNHATIKO TPOTIO (1 akOpa Kat
OUVWVULO).

int main() {
person_t p; YuvnOng taktikn / ouuPaon:
p.age = 12; Struct: person ] person_s

return @; Typedef: Person j person_t
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2 UVOUOIOOG

struct pe typedef
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Oplopog struct kat tuttou pad:

typedef struct person_s {
char firstName[20];
char lastName[20];
char gender;
int age;
} person_t;

int main() {
person_t p;
p.age = 12;
return 0;

Kt dAAn (kakn) ekdoOXM: UN-0Vouatiouévo
struct

typedef struct {
char firstName[20];
char lastName[20];
char gender;
int age;
} person_t;

int main() {
person_t p;
p.age = 12;
return 0;
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EM@WAEUEVEG

OOLEG
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= Ot dopég putopei va eivat évbetec, onAadn va pwAtalovtal n
Hia H€oa otnV AAAn, ONULOUPYWVTAG TTLO TIOAUTIAOKEG OOUEG:

struct family {
struct person father;
struct person mother;
int numofchildren;

struct person children[5];

s
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struct family {
struct person father;
struct person mother;

int numofchildren;
struct person children[5];
}s

EM@WAEUEVEG

: int main() {
OOLEG struct person x, y, z;

TIOPAOEIYUX struct family fml;

fml.numofchildren = 2;
strcpy(fml.father.firstName, "Joe");
strcpy(fml.children[@].firstName, "Marry");
return 0;
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[1p&Eeic/AsiITtoupyi

€C O€ OOLEG
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» Emitpentteg mpadeig/Aeitoupyieg o pia dopn givat:
- naviypaen tng
— namodoon TIUNAG 6" AUTAV WG UVOAO
— neaywyn tng dtevbuvongtng pe &
— N TIPOOTIEAQCN TWV LEAWV TNG

= ETtitpEmovtal
— <struct>=<struct> (avtiypaovtaltd Tavta)
- &<struct> (beikTNG 0TO XWpPO Tou amobnkeUeTal To struct)
— <struct>.mtedio

= O dopég bev ptropouv va cuykptBouv, SnA. dev sTutpETeTat:

— <struct> == <struct>

MYY502 - NMPOrPAMMATIZMOZ LYZTHMATQN
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[1p&Eelc o€ OOUEG
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= MetafAntég TUmou doung uttopouv va petafifactolv wg opiopata os

OUVAPTAOELG OTIWG ETTIONG KAL VA ETIIOTPAPOUV WG ATIOTEAETUATA
OUVAPTAOEWY

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); /* Népoaopa pe tipn (copy) */
return 0;
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AOLEG KO OEIKTEG
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= [Tapadeypa deiktn og doun
struct person p;
struct person *pp;

= NOUIUEG EKPPATELG:

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

= Otekppaoeigtutou (¥pp) . firstName amaitouv mavia
TtapevOEoelg

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

MYY502 - NMPOrPAMMATIZMOZ LYZTHMATQN
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[lopaOEIyHO -

MeTtoBi3oon He
TN
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#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 tipg */
printf("%s %s %d\n", q.firstName, q.lastName, q.age);
return 0;
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[lopaOEIyHO -

MeTtoBi3oon He
VOPpopA
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#include <stdio.h> Ma peyaieg dopgg, n petafifaon
struct person { e deiktn gival yevika
char firstName[20]; ATIOTEAECUATIKOTEPN, ETIIONG
char lastName[20]; xpetaletat dtav xpeldletatl va

char gender; : ) :
. KAVOULLE TtEpACHA HE avapopda.
int age; 2 pacpap pop

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 avadopda */
printf("%s %s %d\n", q.firstName, q.lastName, q.age);
return 0;

MYY502 - NMPOrPAMMATIZMOZ LYZTHMATQN
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$./a.out
#include <stdio.h>

struct person { C:11 A:1e

char name[20];
int age;

}s

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

[Noap&oslyuo | }

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 0;
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#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;
[Map&delyuo 2 — J
OOMEG KOl OEIKTEG VOiS_j:ggaff_f;cr‘(struct person *x) {
¥

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

struct name{
char *fname;
char *1name;
int letters; /* NAABOG YPOUUATWY EMWVUMUOU + HLKPOU ovopatog */

}s

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

[Napadelypo 3

(]/2) printf("First name ? ");

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

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

printf("Last name ? ");

fgets(temp, 80, stdin);

pst->lname = (char *) malloc(strlen(temp) + 1));
if (pst->fname == NULL) exit(1);
strcpy(pst->1name, temp);
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[Napadelypo 3

(2/2)
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/* 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 x;

getinfo(&x);

computelLen(&x);

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

return 0;

MYY502 - NMPOrPAMMATIZMOZ LYZTHMATQN
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[lapaOEIypO —

TUVOIKEG KOl OOUEG
(1/2)
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#include <stdio.h>
#include <string.h>
#include <stdlib.h>

typedef struct student { /* 0a duAdue PBaBuoAoyieg padOntwv */
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[l]); /* EKTEAEON TOU TPOYPAUUATOG UE opilopata */

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

for (i = 0; i < n; i++) /* AldBaocpa n dpoltntwv-PBabuwv */
scanf("%d%d", &class[i].AM, &class[i].grade);

print_student details(class, n);

calculate stats(class, n);
return 0;

MYY502 - NMPOrPAMMATIZMOZ LYZTHMATQN
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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);
> }
[TopaOEIYUO —
s s void print_student_details(Student class[], int studNo) {
TUVOIKEG KOl OOIEG int i;
(2/2) 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);
}
}
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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]; /* Agixvel oto O otolxeio tou people */

me = *(p+1); /* = p[1] (to mpwto otoixeio 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[1l].gname.first, ./a.out
ZUVGETO people[1].gname.last, people[1l].income); $ /
printf("%s %s %f \n", A B 123.400000

me.gname.first, me.gname.last, me.income);
printf("%s %s %f \n\n", (*(p+1)).gname.first,
(*(p+1)).gname.last, (*(p+1l)).income);

TIOPAOEIYU

C D 345.670000

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

p[1].income = 0.0; C D 345.670000

printf("%s %s %f \n", people[1l].gname.first,
people[1].gname.last, people[l].income);
printf("%s %s %f \n\n", X Y 0.000000

me.gname.first, me.gname.last, me.income);

} C D 345.670000
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/* struct An8rwpos people[2] = { {{"A", "B"}, 123.4},
{{"c", "D}, 345.67} };
struct An8rwpos *p, me;

p = &people[O];

me = *(p+1);
*/
looOUVaUEG
EI((Ppé(G Elg OTO = YTtdpyouv 0o ouvola 1ooSuvapwy eKPpAcEwY
T{PONYOUUEVO = 1°gUvolo:
T[O(p(’xaelvpa - printf("%s\n", p->gname.first);
- printf("%s\n", people[@].gname.first);
- printf("%s\n", (*p).gname.first);
= 2°gUvolo:
- printf("%s\n", me.gname.first);
- printf("%s\n", people[1l].gname.first);
- printf("%s\n", (*(p+1l)).gname.first);
I PARALLEL
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H yAwooa C

AVOPOPEG O OOMEG
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AVOPOPEG (TTPOG

I0I0U TUTTOU OOUN)

PARALLEL
PROCESSING
GROUP

= Aev eTuTPETIETAL:
struct Employee {
char name[20];
int age;
struct Employee manager;

s

= Emitpémnetat:
struct Employee {
char name[20];
int age;
struct Employee *manager;

s

MYY502 - NMPOrPAMMATIZMOZ LYZTHMATQN
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AVO(POPEG
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= Emtiong emitpemnetal (KUKALKA avagpopd):
struct sl {

MYY502 - NMPOrPAMMATIZMOZ LYZTHMATQN
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[lapaOEIypO —
xvVapopsg /

OUVOIHIKN AioTX
(1/3)
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head ——]
= (NULL)
head
( malloc a struct)

next j_
he
ad (malloc another struct and
have “next” point toit)
head
next j
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[lapaOEIypO —
xvVapopsg /

OUVOIHIKN AioTX
(2/3)
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#tinclude <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 lList */
¥

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 = 0;

while (node != NULL) { /* Traverse the Llist 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);

MYY502 - NMPOrPAMMATIZMOZ LYZTHMATQN
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[lapaOEIypO —
xvVapopsg /

OUVOIHIKN AioTX
(3/3)
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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 */
head 1 (NULL)

if (head == NULL) { /* Empty Llist */

node->next = NULL; /* No more nodes after this one */ head l
head = node; /* The only node in the List */

}
else { /* Non-empty List; insert new node */ head
node->next = head; /* 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);
}
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= OLevoelg eival pLa E1OLKN TIEPITITWO N «OOUWV» Ol OTIOIEG
ETIITPETIOUV VA KAVOULLE OLKOVOLLia 0T VA UN.
— ZXeavtiBeon pe ta structs, §ev amodnkevovtal 6Aa ta tedia aAla
povo éva amo auta!!
= [la tapddelypa, Eva tpoypappa dSEXeTAL ws £i0000 Evav int
A évav double (avaloya pe to Tt eTiAéyEL 0 XpAROTNG) — OXL Kal
Ta 6Uo padi. MNwg to armofnkevoupe auto;

Evwoeig (Unions)

int main() { /* AmAR Avon: 2 petoPAnteEg */
int ival;
float fval;
char choice;
scanf("%c", &choice);
if (c == '"i") scanf("%d", &ival);
if (c == 'f') scanf("%f", &fval);
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= Mia évwon amoteAsital atmo pia cUAAoyH TEESIWVY EK TWV OTIOIWY TO
TIPOYPAUUA pHag PTtopel va eTTIAESEL Eva aTto 0Aa kaBe popa.

= Taotowxeia/media piag evwong potpadovtal tov ido xwpo pvnpng!!

= Xelplopodg oav va sivat structs.

typedef union trick {
. int ival;
vao'ag 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 (¢ == 'f') scanf("%f", &value.fval);
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[lapaOEIypO —

Evwoeig
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#define INT _TYPE 1
#define REAL_TYPE 2
struct item {
int type;
union {
int ival;
float fval;
} value;

}s

int main() {
struct item x;

x.type = INT_TYPE;
x.value.ival = 4;

$./a.out
4 0.000000
1188741376 28000.500000

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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#define INT TYPE 1 $./a.out
#define REAL_TYPE 2

struct item { 4

value

int type;
union {
int ival;
float fval;
} value;

}s
[ToXpAOEIVUO — void print_item(struct item x) {
- if (x.type == INT_TYPE)
EV(A)O'Elg 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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