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MNepiypappa TNG UANCG nNou 6a KaAupOE

= O1 douec orn C
* AnAwon
* [MpooneAaon

* Ekxwpnon TIHWV

" A€ikTEC 0 OOMEC

https://commons.wikimedia.org/

= 'EvBeTeC dOUEC
= Media bit
" EVWOEIC
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1aTi OOUEC;

= 3TN kabnuepivn pac (wn unapxouv dedopeva nou
ouoxeTifovTal JETAEU TOUC.

= [lapadeiypa: Oedopeva yia €va poiTnTn
* Qvouatenwvupo (oupBoAooelpd)
* ApIBuoc MnTpwou (cUuPBoAOCEIpA 1N AKEPAIOC)
* EEaunvo onoudwv (akepaia TIKN)
* BaOuoi oe pabnuarta (nivakac 0ekadikwyv apiBpwv)

EQw £xoupe Pia OUAAOYN OTOIXEIWV Ta onoia agopouyv oTovV idIo
poITNTN Nou ouwc otn C avanapioravtal e d1APOPETIKOUC
TUNOUC JEDONEVWV.

= Mexpl TWPa aPIEPWVAME Yia KABE OTOIXEIO evav TUNO
0eOONEVWV.

= >1n C OJWG UNopoUpE va ONMUIOUPYNOOUNE Kal cUVOETOUG
TUNoucg dedopevwV. AUTO UAONOIEITAl JE TIC OOUEG.
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O1 dopec otn C

= H douEC eival ouvBeTO!l TUMNOI OEQOUEVWY MOU ANoTEAOUVTAl Adno NOAAEC
O1aPOPETIKOU TUNOU OXETICOPEVEC HETABANTEC.

= [IpokeITal yia AOYIKEC evOTNTEC nMou opidovTal and Tov NpoypapuUaTIioTH.

= [1a Tn dnAwaon piag doung Xpnoiponolsital n OeopueupeVn AEEN struct
(structure).

" H yevikn pop@pn dNAwong/opiopou piag doung
EXEl WG €ENC:

Eite N aTnv apxn,

struct [ovouaoia_dounc] { €iTe N | 0TO TEAOG
, , , HNopouv va Aginouv.
<TUMNOC> ovolaola_leAouc _1;

'OxI OMWG va Aginouv kal Ta duo padi

<TUNOC> ovouaaoia lEAouc 2; .
6 paota_p </ TauToxpovda.

<TUnoG¢> ovouaoia_peioucg _N; MMopEi
va €ival n idia os

P ’ A ! . q v
F [ueraBAntn n Aiora perapAntwv], SIAPOPETIKEC BOLIEC.
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Napadeiyuata dNAwonc douwv

struct Edw opileTal anAd pia dopn (npoTuno).
int ; Aev dnuioupyeital yeraBAnTn.

int Mia petaBAnTn Tunou date pnopei va
i dnuIoupynBei (ONAwBEI) PeETENEITA OTO
NPOYPAUMa WG €ENG:

struct date birthday:;

struct AnAwon (kal dnuioupyia) TWV PNETARBANTOV
int : (start, end) TUnou date, TauTOXpPOVA ME TOV
int OpIOKO TN OONNG. ApyOTEPA OTO NMPOypaAPMa,
HNopoUPe av BEAOUPE va ONAWGCOUNE Kal AAAN
MeTaBANTA TUNouU date w¢ €ENG:
struct date birthday;

int
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Kal aAAa napadeiyyata dnAwonc OouwvV

struct person {
char fname [15];
char Iname [20];
char address [25];
char tel[15];
int age;

} friend, customer;

struct student {
int id;
char name [30];
int semester;
float mark;

} stud _rec[100];

Aopn WE ovopaacia

person
struct {
MeAN (nedia) !nt day;
TNC SOUAC int month;
int year;
MeTaBANTEC } start_d, finish_d;

TUNOU person

Edw dnAwvovTal aueoa ol
HMETABANTEG start d kal finish d.
'OMWC dev PNOPoOUHE va
ONAWOOUPE AAAN peTaBANTA
iOlou TUMOU OTN CUVEXEIQ TOU
npoypauuaToc.

©a npenel va enavaAdpoupe Tnv

Mivakag dopwv ' :
nEPIypa@n TnG doung.

TUNou student
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Avagopa/npoonelacn o€ YeEAN TWV OOUWV

= [Ipenel va kabopileTal To ovoua TG METABANTAC TNGC dOMNG, KABwC
Kal ToO Ovopa Tou heEAoug. XwpidovTal YE Hia TEAEIQ:

ovouaoia_oounc.ovouaoia_EAOUG;

= Ekxwpnon TIHWV: struct stud {
student.id = 4345; int id;
strcpy(student.name, "MANOLIS"); char name [30];
student.semester=>5; int semester;

student.mark =67.8; float mark;
} student, pupil;

Aopn MéEAOC

= AivovTac TINEC anO TO MANKTPOAOYIO:
printf("Student's ID:"); scanf("%d",&student.id);
printf("Student's name:"),; gets(student.name);

printf("Student's semester:"); scanf("%d",&student.semester);
printf("Student's mark:"); scanf("%f", &student .mark),

=  AAAaQ kal: pupil=student; //H pupil nepiexel Ta idia pe tnv student.
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[Mpoypauua Kataxwpionc TIMWV O OONN

Anuioupyia piag doung oTn
ornoia divouuE TIMEC anod To
#include <stdio.h> AANKTPOAOYIO
main() { Edw n doun dnAwveTal

struct student{ e&w anod To NPoypaupa Kat

char name[50]; EXEI KABOAIKN euPeAEIa.

int id; #include <stdio.h>
float mark; struct student {

} SD; char name[50];
int id;

float mark;

printf("Enter student info:\n");

printf("Enter name:"); scanf("%s", SD.name);
printf("Enter id: "); scanf("%d", &SD.id); b
printf("Enter mark:"); scanf("%f", &SD.mark); main()

printf("\nDisplaying Information\n"); {

printf("Name: %s\n", SD.name); struct student SD;

orintf("ID: %d\n", SD.id); printf("Enter student info\n");

printf("Mark: %.2f\n", SD.mark);
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Napadeiyuata kataxwpionc TIHwV

struct stud student ;

struct stud {
int id;
char name [30]; student.id=1;

float mark; strcpy(student.name, "Nikolaou");
b student.mark = 86.5;

struct stud student = {15, "Athanasakis", 80.5};

struct stud student ;

printf("Student's ID:"); scanf("%d", &student.id);
printf("Student's name:"); scanf("%s",student.name);
printf("Student's mark:"); scanf("%f", &student.mark);
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Meyeboc piac dounc

'Otav dnAwveTal yia HetaBAnTn TUnou douNng, o compiler deopeuel
TNV avTioToIXN KVAMN.

To peyebocg TNG dopnc o€ Bytes unoAoyileTal and Ta NeEyEON TwvV
neAwv TNG OOUNC Ta onoia eEapTwvTal ano Tov compiler.

[1a va €xeTe TNV duvaTOTNTA VA PETAPEPETE TOV KWOIKA 0AC OF
O1apopETIKA NePIBAAAOVTA, €ival aOPAAECTEPO VA XPNOIUOMOIEITE
TOV TEAEOTN sizeof yia va eEakpIBwVETE To HeyeBoC piag dounc:

length= sizeof(struct student),

> & 01apOopETIKA nepiBaillovTta (AsIToupyika cuoTnuaTa, compilers,
hardware) Ta peyebn aAAadlouv.

To unkoc TnG pvnunc (os Bytes) nou deopevueTal yia pia dopn €ivail
TOUuAQXIOTOV i00 HJE TO aBpoiopa TNG MVAMNG Nou OeOUEUEl KABE

HEAOG TNG dOWNG.
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[1o10 €ival To anoTeAEouq;

To npoypapua 6a Tunwaoel:
Length of struct student:60
Length of name in s:50
Length of id in s:4
Length of mark in s:4

'ONWC TO ABpoIoHA TWV PEYEOWV TWV
HEAWV TNG dONNG €ivail:
}.’ 50+4+4 =58
main() {

struct student s: Kai oxl §0 onwg OIVEI N NPWTN OEIpA TOU
anoTEAEONATOC.

#include <stdio.h>
struct student{
int id;
char name[50];
float mark;

int length;
length = sizeof (struct student);

printf("Length of struct student:%d\n", length);
printf("Length of name in s:%d\n", sizeof(s.name));
printf("Length of id in s:%d\n", sizeof(s.id));
printf("Length of mark in s:%d\n", sizeof(s.mark));
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ANAWOEIC OEIKTWV NPOC OOUEC

= 'Evacg deikTng o€ hia doun OnNAwWVETAl Pe
Tov 010 akpIBwC TPONO ONwWC O€
onoladnnoTe aAAo TUMo.

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

" H npoonelacn o€ NEAOC TNG OOMNG HECW struct stud {

: : . _ int id; AnAwon
Q€EIKTN YIVETAI JE 2 TPOMOUC: char name[20]; SeikTn OF
(*studptr).mark =5.3; ) oAl Elrs O0HI
studptr->mark =5.3;

main() {
" H au&non kaTta 1 evoc deiktn o€ dopn, Ba struct stud student, *studptr;
au&noel Tn TIYN Tou JE&ikTn 000 TO HEYEDOC student.id=4352;

TNG doung os Bytes. strcpy(student.name, “Vassilakis");
student.mark = 75.6;
studptr= &student;
id name mark printf("\nDisplaying Information\n");
student | 4352 Vassilakis Kostas 75.6 printf("Name:%s\n", student.name);
printf("ID:%d\n", studptr->id);
printf("Mark:%.2f\n", (*studptr).mark);

AlevBOvoelg: 40000 40004 40024

studptr | 40000

AlevBuven: 60000
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AOJEC KAl OUVAPTNOEIC

H peTaBifaon Twv JEAwV Piag dounc o€ ouvapTnon Yiveral JE Tov
i010 TPOMNO ONWC KE onolovdNnoTe TUNO OEOOUEVWY.

Mnopoupue va JeTaBiBacoupe oAOKANPN TN doun o€ Kanoid
ouvapTnon oav Tunikn napapeTpo n opiopa (kAnon). Me auto Tov
Tpono petapifalovral OAa Ta PeAn TNG ocuvapTnonc.

H petaBipaon pnopei va €ival kar’ a&ia (dev yivovtal aAAayec ano
TN ouvapTnon ota PEAN TN douNG) N kar’ avapopda (av BEAouUpE v’
aAAQEOUUE TIC TIMEC TWV HEAWV TNG OOUNC).

Mia cuvapTnon KNOPEI va ENICTPEWYE! YIa JETABANTH TUNOU OOUNC.

H dnAwon piac JeTaBANTNC TUNou dopnc, e€Ew ano kabe ocuvapTnon
(kaBoAIkn peTaBAnTn) €ival gia KaAn NpakTikn, kabwc dgv eival

avaykn va Petapipaleral o cuvapTnoEIC.

MeTaBANTEC OOPWV PUnopouv va dNAwvovTdl Kal Tonikd.
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MeTaBifaon dounc o ocuvaptnon kat’ a&ia

Ermtiotpédel Sopn

struct student read_student ()

{

H#include <stdio.h>

struct. stu.dent{ struct student student2;

int id; printf("Student's ID:");

char name([30]; scanf("%d", &student2.id);

float mark; printf("Student's name:");

|5 scanf("%s", student2.name);
printf("Student's mark:");

struct student read_student(); scanf("%f", &student2.mark);
void print_s (struct student ) ; return (student2);
main() }

{

void print_s (struct student student2)
struct student studentl; {

Stl.ldentl = read_student(); printf( "ID is: %d\n", student2.id);
print_s (studentl); printf( "name is: %s\n", student2.name);
printf( "mark is: %.2f\n", student2.mark);
}
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MeTaBifaon dounc o€ ocuvapTnon KaTt' avagopd

#include <stdio.h>
struct student{
int id;
char name[30];
float mark;
%
void read_student(struct student *);
void print_s (struct student ) ;
main()
{
struct student studentl;
read_student(&studentl);
print_s (studentl);

Agiktnc o€
doun

void read_student(struct student *student2)
{
printf("Student's ID:");
scanf("%d", &student2->id);
printf("Student's name:");
scanf("%s", student2->name);
printf("Student's mark:");
scanf("%f", &student2->mark);

}

void print_s (struct student student2) {
printf( "ID is: %d\n", student2.id);
printf( "name is: %s\n", student2.name);
printf( "mark is: %.2f\n", student2.mark);

}
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'EvOeTEC DOMEC

= Mia dopn UNopEi va gival JeEAOC o€ pia aAAn dopun.

" 3e QuTn TN NEPINTWON KAAgiTal EvOeTn doun

‘EvBetn doun
‘EvBetn doun e e

struct person {
char fname [15];
char Iname [20];
char address [25];

struct student {
int id;
struct person {
char fname [15];
char Iname [20];
char address [25];

struct student {
int id;
stuct person sperson;

char tel [15];
int age;

int semester;
float mark;
} stud_rec;

char tel [15];
int age;
} sperson;
int semester;
float mark;

gets(stud_rec.sperson.fname); } stud_rec;

H avagopa/npoonelacn peAwv €vOeTng doung
YivVeETal ano Tn eEwTepikn OouN:

stud_rec.sperson.age=20;

16
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[Mpoypauua Ue eVOETEC OOUEC

#include <stdio.h> EniSetén mpoypdppatoc nou
XPNOLUOoTIOLEL EvOeTEC SOUEC.

struct student {
int id;

struct person {
char Iname[20
char tel [15]; Soun
int age;

} sperson;
int semester;
float mark;

} stud_rec = {4356, {"Vassilakis","2810-379803",25}, 5, 7.8};

main() {
printf("\nStudent ID : %d", stud_rec.id);
printf("\nStudent Name : %s", stud_rec.sperson.Ilname);
printf("\nStudent Mark : %.2f", stud_rec.mark);

K. BaoiAdkng, ZxoAn Mnxavikwv, EAAnviké Meooyeiako avenioTnio
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[Mpoypauua ue diaxeipion nivaka Oouwv

#include <stdio.h>
#define N 5
struct student {
intid;
char name[30];

Entibelén mpoypappatog mou

XPNOLUOTIOLEL TTivaKa SOUWV:
AvaBeon Tlpwyv ota tedia Tou
niivaka dSopwv

float mark; : : ; ’
}: Mivakag Gopwv EKTUTIWON TIEPLEXOUEVWV TWV
MANEIE HEAWV Ttivaka Sopwv

struct student SD[N];

int i;

printf("Enter data for students:\n");

for(i=0;i<N;++i) { printf("\n Displaying data of students:\n");
printf("Enter ID for %d student:", i+1); for(i=0;i<N;++i) {
scanf("%d", &SD[i].id); printf("ID: %.d\n", SD[i].id);
printf("Enter name: "); printf("Name: "); puts(SD[i].name);
scanf("%s", SD[i].name); printf("Mark: %.1f\n\n",SD[i].mark);
printf("Enter mark: ");
scanf("%f", &SDJi].mark);
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[Media bit

= >71nv C unapxel n duvaTtoTnTa va XEIPIOTOUME TA PeEAN Miag OOMNG
oav bits.

" 'Eva nedio (MEAOC) bit pnopei v anoTteAeital and 1 N nepioooTEpPA
bits.

= Xpnoiun duvatoTnTa yia €€oikovounon KUVAMNG Kal yia
NPOYPAMMATIONO «XaunAouU» €ninedou.

= OpIoPOC pEAOUC bit:
<Tunoc¢> <ovouaoia_peAouc>: <ueyeboc>;
= O TUNOC Npenel va €ival int n unsigned.
= To peyebog kabopilel To NANBOC TwV bits.
To peyebog evoc pelouc bit struct type_byte {

e€aptaTal ano Tov compiler. unsigned first:1
>uvnBwc ol compilers unsigned mid:6;

unsigned last:1;

Aev

unooTtnpifovTal

npoonabouv Vv’ anobnkeuoouv
£va PJeAoC bit oTo pIKpOTEPO
duvaTov Xwpo.

nivakeg ano bits.

K. BaoiAdkng, ZxoAn Mnxavikwv, EAAnviké Meooyeiako avenioTnio
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[Mpoypauua e xpnon Towv nediwv bits

#include <stdio.h> : :
#include <stdlib.h> EAEyXOC ekTUNWTN.
ttinclude <time.h> KaBe nedio bit exel kanoia evoeiEn 0 n 1.

struct p_status { Ta 0 kal 1 napayovTail Tuxaia Je xpnon
unsigned Lowlnk :1; //1Llowink, 0 OK NS ouvaptnong rand().

unsigned Paperlam :1; // 1 PaperJam, 0 OK oX- ' :
EANEYXOC YIVETAI JUE TO TEAEOTN ?
unsigned EmptyTrayA :1; //1 Tray A empty, 0 OK YXOG Y H d

unsigned EmptyTrayB :1; // 1 Tray B empty, 0 OK
unsigned NeedService : 1; // 1 needs service, 0 OK
unsigned JobsinQueue : 1; // 1 there are waiting jobs, 0 no job ExkTOC TwV stdio.h kai stdlib.h,
unsigned Printing :1;  //1 printing now, O not printing xpeialeral kai n time.h
unsigned A4 A3  :1; //1A4isseton, A3isseton
Y
main(){
struct p_status P; printf("Printer status:\n");
int length; P.LowlInk ? printf("- Ink status LOW!\n"): printf("- Ink status: OK\n");
srand(time(NULL)); P.PaperJam ? printf("- Paper Jam!\n"):printf("- No Paper Jam\n");
P.Lowlnk = rand()%2; P.EmptyTrayA ? printf("- Tray A: OK\n"): printf("- Tray A empty!\n");
P.Paperlam = rand()%2; P.EmptyTrayB ? printf("- Tray B: OK\n"): printf("- Tray B empty!\n");
P.EmptyTrayA= rand()%?2; P.NeedService ? printf("- Printer needs service\n") : printf("- No service yet\n");
P.EmptyTrayB=rand()%2; P.JobsInQueue ? printf("- There are waiting jobs\n") : printf("- No job in queue\n");
P.NeedService = rand()%2; P.Printing ? printf("- Printing job now\n") : printf("- Waiting for job!\n");
P.JobsInQueue =rand()%2; P.A4_ A3 ? printf("- A4 format on\n") : printf("- A3 format on!\n");

P.Printing = rand()%2; length = sizeof (struct p_status); '
P.A4 A3 =rand()%2; printf("\nLength of struc p_status:%d\n", length); To P%YEG'OC ™G
oung
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Evwaoeic (unions)

" Mia eévwon (union) €ival eva KOPPATI JVAUNG To onoio poipalovTal
O1a(POPETIKEC HETABANTEC, akOua kal d1apopPETIKOU TUMOU.

= H popepn nou opileTal eival napopola Je autn TnG OOUNC:
union [ovopaocia _evwonc] {
TUMOC ovouaoia_ueAouc _1;
TUMOC ovouaoia_peAouc 2;
TUNOC ovouaoia_peAouc _N;
} [Aiora ueraBAntwv];

" To pyeyebog TNC PHVNUNG MIag evwonc €ival oTaBepO Kal apKeTA
HMEYAAO VYIa va Xwpa To HEYAAUTEPO PEAOC TNG EVWONC.

= Kabe gpopa xpnoiponoigital 1 yovo PEAOC TNC Evwongc.

21
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Napadeiypa dNAwonc union

union stype { ' : '
short ID; H evwon nepiexel 3 aToixeia:

char C[2]; 1 TUnou short (ID)

double MARK; 1 Tunou char (o nivakag C, 3 xapakTnpwv)
} sample; Kal

1 Tunou double (MARK)
union stype samplel;

C[O] C[1] C[2] o TUnoc¢ short kataAappavel 2 Bytes,
\ | o char 1 Byte kail o double 8 Bytes.
! MéyeBoc Tn¢ union: 8 Bytes

;

|
MARK

22
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[Mpoypauua JUE EVwOn

Eudavilel tnv Suadikn avamapaotacn
TOU Yapaktipa ou divetal amno to
TIANKTPOAOYLO

#include <stdio.h> main(){
#include <stdlib.h> int length;
struct a_byte { printf("Press any key...");
unsigned bO : keyl.ch = getchar();
unsigned b1l : printf("\nInternal representation is:");
unsigned b2 : keyl.char_b.b7 ? printf("1 ") : printf("0 ");
unsigned b3 : keyl.char_b.b6 ? printf("1 ") : printf("0 ");
unsigned b4 : keyl.char_b.b5 ? printf("1 ") : printf("0 ");
unsigned b5 : keyl.char_b.b4 ? printf("1 ") : printf("0 ");
unsigned b6 : keyl.char_b.b3 ? printf("1 ") : printf("0 ");
")
")
)

N . A ]

A ]

A ]

A ]

A ]

P RPRPPRPRPRPRPRPPR

. .

unsigned b7 : keyl.char_b.b2 ? printf("1 ") : printf("0 ");

}; keyl.char_b.b1 ? printf("1 ") : printf("0 "

union key_t { keyl.char_b.bO ? printf("1 ") : printf("0 "
char ch; length = sizeof (union key _t);

struct a_byte char_b; printf("\nLength of union key1:%d\n", length);

} keyl;

’

’

To peyebog TNG Evwong

K. BaoiAdkng, ZxoAn Mnxavikwv, EAAnviké Meooyeiako avenioTnio



H typedef

= Me TN A€EN typdef pnopoupe otn C va dNAWVOUME €va oUVWVULO OE
Kanolo unapyovrta Tuno 0edouEVWY.

" JUvTaén:

typedef naAaio_ovoua veo_ovoua;

= [lapdadeiypua:

typedef int akeraios;
=" H typedef dcv npokalAei anevepyornoinon Tou NAaAAaiou ovoudaTo .

= MnopouUpe va dnMIoUPYNCOUME MOAAA CUVWVUNA YIa €va TUNO
d0edoNEVWY Nou NON unapxel (dev dnuioupyoUue veo!).

= Mag enITpENEl TNV EUKOAN METATPOMNN TWV NPOYPANUATWY, OTAV
auTa PETaPEPOVTAl 0 AAAa NepIBAAAoOvVTa HE JIAPOPETIKA HEYEDN
TUNWV OEQOUEVWV.

= Eniong, dnUIoupyoUUE N0 KATavonTa npoypauuard.
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Npoypauua ue typedef

#include <stdio.h>

typedef struct complex { . BéTeL 2 SOl
float real; POCOETEL 2 ULYAOLKOUG

float imag;

} migadikos;

complex add(complex n1,complex n2);

int main(){
migadikos C1, C2, NC;
printf("1st complex number - real part: ");
scanf("%f",&C1.real);
printf("1st complex number - imaginary: ");
scanf("%f",&C1.imag);
printf("\n2nd complex number - real part: "); {
scanf("%f",&C2.real); complex temp;
printf("2nd complex number - imaginary: "); temp.real=nl.real+n2.real;
scanf("%f",&CZ.imag); temp.imag=n1.imag+n2.imag;
NC=add(C1, C2); return(temp);
printf("\nSum=%.1f+%.1fi",NC.real,NC.imag);

}

complex add(complex n1, complex n2)
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AOJEC MOU avagepovTal OTOV EAUTO TOUC

= Aegv pnopei pia dopn v’
ava@epeTal 0ToV €aUTO TNG,
d10TI duvnTIKa Oa eixape
ANEIPEC EVOETEC DOUEC
(compiler error)

= H quto-ava@opa oMW €ival
duvaTn, av auTn YiveTal ano
d€ikTn otn doun.

struct person {
shoit ID;
char C[2},
struct person ahead;

struct person {
short ID;
char C[2];
struct person *dhead;

5
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[NepioooTepNn €€aoKNON

" AUOTE TN O€IpAd TWV ACKNOEWV MOU
£XOUV avapTnOei oTo JIKTUAKO TOMO
TOU pabnuaroc.
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