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main() N

d

h

AmaprOuntikoi tomor osoousvav (enumerated)

#include <stdio.h>

// TPOGOLOPIGUOC TOTTOV enum
enum week days {Sun, Mon, Tue, Wed, Thu, Fri, Sat};

HEA

week_days dayl,day2; //opiopog petofAntov
dayl=Mon; //amdo00m TIuNg
day2=Thu; //amdooomn TNg

int diff=day2-dayl; //extelel apOuntikn axepoimv

printf( “Days between =%d\n”,diff ); <

if (dayl<day2) //umopel vo KAvEL GUYKPIGELC
printf( “dayl1 is followed by day2\n” );

Amotéiecuo=3
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»Eocmtepikd, 0 YEIPIGUOS TOV TOTOV 0EOO0UEVOV enum YIVETOL GV
vo Ntov oKEpaor (YU oUTO KOl HTOPOVV VO EKETEAEGOOVV
oPLOUNTIKES KOl GUYKPLTIKES TPACELS UE GVTOVGS). XTO TPMOTO OVONO,
otveron 1 Tipn 0 (Sun 67T0 TPONYOLUEVO TTAPAOELYLA), GTO ETOUEVO 1)
Tyun 1 (Mon 610 Tponyovuevo Tapdostynd) K.0.K.

»Av 0¢éhovpe vo Cekiva n apiOunon omd dAlov aKEPALO, OTAMG
EVEPYOVUE OGS EENC:

enum week days {Sun=30, Mon, Tue, Wed, Thu, Fri, Sat};
omote N apidunon Eexva oo to 30.

»QoT1000, av Oécete .. dayl=5 ko o0¢ 0foere m.y. dayl=Sun 1
Mon, o petayrottiotns 0o pyaier pipvopo c@aipatoc.
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»Me TOvV TOTO enum PTOPOVUE VA OPIGOVUE TIS AOYIKES TINES TNG
aryeppog Boole true kon false og €éng:

enum boolean {False, True};

onote n False =0 kou n True=1. 'Etol umopovug, ot cuvéyelo vo.
oploovue hoolean pnetaPintéc

» EVOALOKTIKGA TO TOPOTAVE ETLTEAOVVTOL UE YPNOT TNG APOTAONG
define tov npoemelepyaoct:

#define False 0
#define True 1
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Ov petofPintéc amapOunTikov TOTOL TOPOVGLALOVY TO
LELOVEKTN IO OTL OEV UTOPOVY VA YPNGLUOTON 000V GUEGU OTIS
CUVOPTNGELS  €16000vV—eE000V  (scanf(), printf()). O
CUVUPTNGELS OUVTEC TUTAOVOUV TOV OKEPULO OGTOV OTOLO
OVTIGTOLYEL TO SVUPBOMKO Ovopa.

Xt C amorteitol vo coumeptin@Oel otov opiopno petafaintnc
aropOunTikov TOmov N ALEn enum, m.oy. enum week days
dayl,day2;. Xtn C++ n Aé€n enum 0V VUL OTOPOLTNTY KOt M
onloon yivetor week days dayl,day2;, ommg axkpipog
opileTal £vag Paoikog TVmog dgoousvov, m.y. int varl.
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H 2éény kig1oi typedef

Me ™ A& KAewol fypedef amooOlO0VTOL VEQ OVOUOTO GE TUTOVS
0EOOUEVOV:

typedef <tomog> <ovopo>;
H onjloon

typedef float real number;
kKoOwota t0o Ovopo real number ocvvovopo tTov float. O TVTOC
real number pmopst wAéov vo ypnowpmomon el 0mOS axkprpog
ypnonomorettal o Tomog fleat, us ™y orapopa oti o real number Oa
EIVAL EVEPYOS OTTOKAEICTIKA HEGO GTO TIPOYPOUUA. TTOV ONUIOVPYEITAL.

‘Me Vv fypedef 6 ONUIOVPYOVVTOL VEOL TUTTOL, OTTAG aALACOVV OL
eTikéTes. Il.y. n 0nioon

real number numl, num?2;
ONAOVEL TIS HETUPANTES KIvTHS VT00L0GTOANS numl Kol num?2.
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Aouég (structures)

MmopoOpne vo OROOOTOMGOVUE OEOOUEVE YPTCLULOTOLMVTUS
MIVOKEC,

(Q6T060, TO OGTOLYELD TOV TIVAKOV TPETEL VO ELVUL OAD. TOV
1010V TVTTOV.

Onote, g onuovpyovus MEIKTOYX t10movg 0coousvov;
Me ™y xpijen twv oouwv.
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Opicuoc:

Mia ooun eivar uia cviioyn UETAPANTOV, N OTTOLO
ATOONKEVETAL KOl TTAPOVGIALETAL (VG HIA AOYIKH
ovToTHTO.

*Ta uéAN piog ooung UmopovV Vo, aVIIKOUV GTOVG
Bacucovg tomovg 1nt, char, float, double, propovv va
etval ivakeg 1 okoun Kt GAAEC OOUEC.

*O1 00UEC HAG ETTPETOVY VO ONUOVPYNGOVUE TOVG
OLKOVC LOC TUTTOVG.

[0 va opioBodv petafAnteEc TOMOL OOUNG TPETEL
TpOTO Vo 0plodEel ) ooun).
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Hapaosryua: Erniycipnon nwinens avtoKmvytwy

Téooepa media
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stock]|
stock]|

stock

stock]|

F F 1 F F
\ J \ J \ J \ J

make: Mercedes| model: SL500 | price: 87655 |avail: 4
make: Mercedes| model: SLK320| price: 46159 | avail: 2
make: BMW model: M3 price: 54250 | avail: 4
make: Audi model: A4 price: 57750 |avail: 0

Kad0¢ meoto £xer Tiun) 010.Q0PETIKOV TOTTOV:

make: amwaplOunTIKOg TVTOS 0EOOUEVOV

model: TivoKog YopaKTpOV

price: apOpog Kivntis vrodrectoing (float)

avail: aképarog (integer)
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Opicuocg véov tomov

enum {Mercedes, BMW, Audi} carmakeT;

struct stockT {
carmakeT make;
char model|5];
float price;
int avail;

}s

struct:
*Onaoo petofintov.

‘Emtpéner Ty opadomoinon
OTOLYELMV OLUPOPETIKOV TUTOV.

*H typedef ypnowwonorcitat yio
TN ONULOVPYLE VEOV TUTTOV
0EOOUEVOV.
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enum {Mercedes, BMW, Audi} carmakeT;

~ \

struct stockT {

}s

carmakeT make;
char model|5];
float price;

int avail;

OpLopog vEOL TUTOV OEOOUEVV.
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enum {Mercedes, BMW, Audi} carmakeT;

o \
struct stockT {
carmakeT make; tvor pio. oopt)
char model[5): ne (’wo,ua stock”{“.’ To 6v0u0’z
UTOPEL VO YPOPEL Kol 0ECLA
float price; TG struct.

int avail;

}s

T ywo tomoc (type)



lMpoypauuariouoc |

enum {Mercedes, BMW, Audi} carmakeT;

struct stockT

}s

carmakeT make)
char model|5];
float price;

int avail;

IIpocoyn oto ;

H doun givar cviloyn TETOLOV
aplOpov

- OAOL TPETEL VAL £YOVV TUTTO KL
ovopa, Omm¢ KA0e aiin petapfint,
- OAMO OVTES ELVUL DITOUETOPINTES
NEGO 6TOV TUTTO ‘stockT’
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enum { Mercedes, BMW, Audi } carmakeT;

struct stockT {
carmakeT make;
char model|5];
float price;
int avail;

}s

void main () {

H stockT evepyel wg tomog
0E00UEVMIV, OKPIP DS OTIWIS 01
char, int, float, x.A.7.

Animoaue pia uetofinty
tomov stockT, ovouazi mycar,
Kdl Evay TiVaKao, oToLyEImY
tomov stockT, ovouarti
inventory).

/

stockT mycar, inventory[40];



lMpoypauuariouoc |

Aouég, amoooan apyikwv Tiu@y

enum {Mercedes, BMW, Audi} carmakeT;

struct stockT §

carmakeT make;
char model|5];
float price;

int avail;

XPNONOTOLEITOL 0 TEAECTNG
dot ywo va mpoomerlacOovv Ta
uéAn (‘members’ N ‘fields’) tng
oop|c.

35

void main () {

stockT mycar, inventory[40];

mycar.make = Mercedes;

mycar.price = 87655;
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void main () {
int counters;
stockT mycar;

O tomog ocoopsvov etvar ATA®OPETIKOX ano ™ petapfint!
Mmopel va 000t Tiun) ot petafint) mycar.

Agv &yer vonua va 000gl Tiun ot stockT.
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main () {
int counter;
stockT mycars;

@kT.mo@Mercedes;

YDPAAMA! stockT cival TOTog 0€00UEVOV.
Mn ovyyéete Tov TOIO ocdouévamy (data type)
OV OPLOUTE NE TN OOUN) KON TIS UETOPANTES
(variables) Tétowov TOTTOV.



lMpoypauuariouoc |

enum {Mercedes, BMW, Audi} carmakeT;

struct stockT {

carmakeT make; Mmopette va ONAMGETE
char model[S]; MIVOKO TOTTOV O0UNG.
float price; XpNopomTonjeTe TOV
int avail; teheotn] dot Yo va
3 npoonehdoete KGAOE medio.
main () {

stockT inventoyy[40];
inventory[l].make = Mercedes;
inventory[1].avail = 2;
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H oapyikomoinon ooung mov meprioufaver ar@opOuntiko
UELOG TTUPOVGLACETAUL AKOAOVOMG:

struct addressT §
char name|20]; char city[15]; char street|[12];
int number; int zip code;
3
struct addressT addrl1={“Demis”, “Serres”, “Rodou”,23,62124};
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Agtrovpyieg oouwv

O Aertovpyleg OV HTOPOVY va EKTEALEGOOVY 6€ pia ooun tvon:
»AvdOeon petofintov tov iowv Ttovmov. Eav addressl ko
address2 sivar 0v0 petapintés tomov ooung addrT, pe v
avaleon

addressl=address2
To péAN TS addressl amOKTOUV TIS TIHES TOV AVTIGTOLY OV UEADMV
)¢ address2.

»H owev0vven piog petopfintig Tomov ooung pmwopei vo ovoreOel
o¢ ¢va osikTn (pointer).

» Xpnon tov terestn] sizeof. H evroin

sizeof(struct address1)
emoTpiPEl TOov 0plBuod TV bytes mov oamortovvTOLl Yo TNV
amoOnkevon ot pviun piog petaPintig Tomov ooung addrT.
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Hapaosiyua: EvOcan oouawv (struct within struct)

struct personT {
char name[16];
char address|[12];
char tel[10];
struct dateT birthdate;

struct dateT hiredate;

}s

Méoa oty ooun person vmapyovy ot oouss birthdate xar hiredate
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O1 oouéc birthdate kot hiredate Eyovv tqy axoiovln uopoen:
struct dateT {

int day;

int month;

int year;

char mon name|4];

}s

H avagpopa oto £T05 Yévvnong YIVETAL UE TRV EKYPPACH:

bemp.birthdate.year
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Hapaoeryua: Ilivakes oouwmv
Iivaxag ooung: struct addressT addr|[10];

H 07000061 apy ki TIUNS 611 0011 0KOAOVOEL TO YEVIKO KAVOVY,
apyiKomoinonc. 'Etol, Yo TNV aptKomoincn TV TPLOV TPOTEOV
otolsimv Tov mwiveko addr &yovue TNV oKo0AovOn onilmon
aPYLKOTOINOoNG:

struct addressT addr[10]={
{“Demis”, “Serres”, “Rodou”, 23, 2321049118},
{“Nikos”, “Athens”, “Kalymnou”, 459, 2105496783},
{“Kiki”, “Herakleion”, “Kritis”, 21, 2810953013},

}s
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o TNV ava@opa 6Te HEAN TOV GTOLYELMV TOV TIVUKA
axoiovOgitar n wpoavig covtacn. Etol, 1 ékgpaon

addr|[0].name > Ovopa TS TPOTIGS 01EVOVVONC

addr|1].city » TOAN TNGS 0EVTEPNS 01EV0VVON S

Xt C oamorteitor vo cvopumepin@Ost otov opioud ooung 1
ogougvopuevn AEEN struct, m.y. struct addressT addr[10]. Xtn
C++ n deopucvpévn AéEn oev sivar amapaitntn, m.y. addressT
addr[10], ommg akpipmg opileTar £vog akEparog, m.y. int varl.
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Ilpocoyn: Av opilope pia ooun Y®PLS TOV TITAO TOV TPOGOLOPLGTI
NG, ONACOT] GVTL VO 0PLGOVUE
struct rectangleT {

} rectl;

opiape

struct { ATOVGLACEL 0 TPOGOLOPLOTNAS
L, / rectangleT

} rectl;

Oa Tpoékvmte N neTofAntn rectl ToOL GLYKEKPLUEVOV TUTOV UAAC O
TOOg 0¢ 00 pmopovoe vo Cavaypnorpomon el ywoti 0 Qo giye
ovopo. Xg mTEPITTMON EK VEOL YPNGLUOTOINGNS OOUNS TNS HOPPNS
¢ rectl, Oa émpeme va OEcovue €K véov:

struct {

} rect2;
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Hapaocyua: EvOean oouwv Kat mivakKes oou@v

#include <stdio.h>

struct addressT {
char name|40];
char street|[15];
int number;
int zip code;
char city[15];

3

struct addressT addr1={"John Doe","Telou Agra",10,62124,"Serres"};
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struct addressT addr[10]={
{"John Doe","Telou Agra",10,62124," Serres"},
{""Mitos Doe","Dilou",26,62124," Serres"},

}s

struct dayT {
int date; int month; int year;

}s

struct personT {
struct addressT addr; struct dayT birthday;

}s

struct personT p={
{"Mitsos Doe","Dilou",26,61124,"Serres"},
{28,1,794,

3
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void main()
d
printf( "struct address\n");

printf( "' %s\n%s\n%d\n%d\n%s\n" ,addr1.name,addr1.street,
addrl.number,addrl.zip code,addrl.city );

printf( "struct person\n"');

printf( " %s\n%s\n%d\n%d\n%s\n" ,p.addr.name,p.addr.street,
p.addr.number,p.addr.zip code,p.addr.city );

printf( " %d-%d-%d\n" ,p.birthday.date,p.birthday.month,
p.birthday.year );

printf( "Pinakas\n" );
printf( " %s\n%s\n",addr[0].name,addr|[1].name );

printf( "%c\n",addr[1].name[0] );
} // T€h0g NG main
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2Y0AAGUOS THYALOD KWOIKO.:

struct addressT {
char name|40];
char street[15];
int number;
int zip code;
char city[15];

3

ANA®on Tov TUTOV oOgoopEvev ooune addressT. H véa oopun
nepriaufaver To péAn name, street, number, zip Kot city.

struct addressT addr1={"John Doe'","Telou Agra',10,62124," Serres'};

Aniovetor n petofinty tomov oounc addressT pe ovopo addrl ko
OTOOLOOVTUL OPYLKES TINES OTO LEAN TG,
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struct addressT addr|[10]={
{"John Doe","Telou Agra",10,62124,"Serres"},
{"Mitos Doe","Dilou",26,62124,"Serres"},

}s

Aniovetonr €vog mivokag pe ovopo addr, o omotog £xer 10 otoysiao
TOmov oounc addressT, Kor apylKOTOLOOVTUL TG OVO TPAOTOE GTOLYELN

TOV TTIVUKOJ.

struct dayT {
int date;
int month;
int year;

}s

AnAovetar o Tvmog ocoopusvov oounc dayT pe uéhn date, month, year.
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struct personT {
struct addressT addr;
struct dayT birthday;

}s

AnAi@veton 0 TOToC ocoopEvey personT pe pnéin addr ko birthday, ta
omola €val Kot avtd oopés Tty addressT ko dayT, avrictovya.

struct personT p={
{"Mitsos Doe","Dilou",26,62124,"Serres"},
{28,1,794,

$5

Ani@vetor N petafintn) p ©g TVmov ooung personT Kol amwootoovTon
OPYKES TNES ota uEAn ™S Qo 7mpémer va mpoogyfel moOS o
OPYLKOTOMGELS KAOE HEAOVS TG OOUNC TEPIKAELOVTUL OE AYKLOTPO.
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printf( " %d-%d-%d\n" ,p.birthday.date,p.birthday.month,p.birthday.year );

IIpocéEte TNV ava@opd ota puéln £vlet@v dop@v. XPNoLUOTOLELTOL O
teleotnC dot () yopic mepropiond oto Pabog ExkOsonc.

printf( "' %s\n%s\n",addr[0].name,addr[1].name );

Kion ¢ printf yio EKTOTMON TOV TPAOTOV KAl OEVTEPOV GTOLYELOV
ToV mwivaka addr.

printf( " %c\n",addr[1].name|[0] );

Kion ¢ printf yio EKTOTOON TOV TPOTOV YOPUKTHPA TOV REAOVS
name Tov 0EVTEPOV GTOLYELOV TOV TivaKa addr.
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Hapaoeryua.

1) Na onuwovpynOst o mwivekag directory[40], o omoiog Oa
aVTIoTOLYEL 6€ TPoommKY atlévta. Kads otoryeio Tov directory
O0a amotelel petafpintn tomov ooung personT, n omola Oa &xer

HEAN:
) Aopn idT pe: a) to ovopatem@vopo Kot ) oopn addressT
1E TN 01EV0VVGY TOV KUTAYEYPOUUEVOD.

i1) Aopn teleT pe to TmAépmva (oTta0gpo, Kivnto) Ko fax Tov
KOTOYEYPOUUEVOD.

iii) Aopnp emT pg to TpoocwmTkO email Ko aVTO TGS EPyOoLOg
TOV KOTOYEYPOUUEVOV.

2) Na ypa@st n main, péoo oty omoia Oa yivetor avayvoon Kot
EKTVTTMOT 0OV0 oTOLYELOV TOV directory.
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20n@ovo. ue TNy vrodson o tomog personT wepriapfaver

MC pnEAN pHeTuPANTES MOV ELVOL OMOKAEIGTIKG TUTOL OOUNS.
EmnpocOeta o tomog idT mepriopPaver éva péhog mov sival
TOov oopNS (addressT). Kata cvvénera, 1 0NA®GN TOV TOTOV
ogoouEvMV Oa mpémer va yivel ue tnv akoiovdn cepa:

struct addressT {

3
struct idT { H struct teleT { 'H struct emT {

}s }s }s

struct personT {

}s
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E@ocov oev mpocoropilovtol enakpfmdc Ta TEPLEYOUEVA TOV TVTOV

addressT, avta emA£yovTol KOTA TO 00OKOUV:
struct addressT {

char street name[40];

int street numbers;

char city[40];

int zip code;

}s

Eivolr mpotiuntéo or tnAs@ovikoi apiOpol vo oNA@OVOVTOL ©G
oreoplOunTikd ywrti oamoteiovv  10-ynerovg 1N 14-ynqerovg
aképaovs. Katd cvvémera o tomog teleT pumopet va £xer tn popoen:
struct teleT {§

char wr no[15]; // ota0gpo TWAéQp@vo

char cell no[15]; // xivnTo ™MAEQ@VO

char fax no[15];

¥ s
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2UVOAIK@A 0 KOOWKAS etval 0 ak0rov0og:

#include <stdio.h>

struct addressT

{
char street name[40];
int street number;
char city|[40];
int zip_code;

}s

struct idT

{
char name|20];
char surname[40];
struct addressT addr;

}s
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struct teleT

{

char wr_no|[15];
char cell no[15];
char fax no[15];

}s

struct emT

{
char em_work|[40];
char em_ home[40];

3 s

struct personT

{
struct idT ident;
struct teleT tel;
struct emT email;

¥s
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main() {
struct personT directory[40];
int 13

for (i=0;i<=1;i++) {

printf( "\nRecord %d:",i+1);

printf( "\n\tName: "); scanf( " %s" directory|i].ident.name );

printf( "\n\tSurname: "); scanf( "%s",directory|i].ident.surname );
printf( "\n\tStreet name: ");

scanf( " %s" ,directory|i].ident.addr.street name );

printf( "\n\tStreet number: ");

scanf( "%d" ,&directory|i].ident.addr.street number );

printf( "\n\tCity: "); scanf( " %s" directory|i].ident.addr.city );
printf( "\n\tZip code: "); scanf( "%d",&directory[i].ident.addr.zip code );
printf( "\n\tTelephone: "); scanf( "%s",directoryli].tel.wr _no );

printf( "\n\tCell telephone: "); scanf( " %s" directory]|i].tel.cell no );
printf( "\n\tFax: "); scanf( " %s" directory]i].tel.fax no );

printf( "\n\tE-mail (work): "); scanf( "%s" ,directory|i].email.em_ work );
printf( "\n\tE-mail (home): "); scanf( " %s" ,directory|i].email.em home );

} /] 1éhog ¢ for \

} // 1é\og TG main
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)

ATOTEALCNOTO: oo =

s

Record 1:
Mame: John

Surname: Doe

m

Street name: Magnesias

Street number: 17

City: Serres

Zip code: 62124

Telephone: +3823210849380

Cell telephone: 6999999999

Fax: 2321849128

Email Cwork?: john_doeBteicm.gr
E-mail ‘home?: johnBmail.gr

Record 2:
Mame: Joanna

Surname: Doe

Street name: Hnioxouw

Street number: 127

City: Athens

Fip code: 13242

Telephone: 2182222222

Cell telephone: +386778999997

Fax: 2182222221

E-mail <work>: joanna_doel@mywork.gr

Email thome>: jofmail.gwr
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