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Object-oriented pregramming
thinking & programming
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0 Eva struct eival pia doun dedopevwy nou opileral
ano TOV NPOYPAUUATIOTN KAl HECA TOU NEPIEXEI
eNIUEPOUC ouaTaTika aToixeia (nedia)

1 TO OVOUA TOU CUNNEPIPEPETAI WC OVOUa
TUNou, dnAadn pnopoupe va opiloupE
LETABANTEC TOU TUMOU AUTOU

1 NEPIEXEI ATOMIKEC METABANTEC N Kal aAAa struct

1 N ONAwaon Tou oAokAnpwveTal pe ;"

/4
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Tapadeiypa

// opLopéde
struct myLine {
float x1, yl, x2, y2;
I%s // mpoooxy &dd! Pp&loupe rat ";"

// Xpfion
myLine L1, *L2; i 85 ) o () AR o € i L R

L1.x1=0; L1.yl1l=0; // Xwpig¢ pipA deikty
L1l.x2=1; L1.y2=1;

L2->x1=0; L2->yl1=0; // Me pipA deikty
L2->x2=1; L2->y2=1;
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struct Person {
char[20] firstName, lastName;
int birthDate, birthMonth, birthYear;
char[10] height;
float weight;
char[20] colorOfEyes;

};

struct Polygon ({
char[30] description;
int koryfes;
float x[max koryfes];
float y[max koryfes];
float area;

};
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0 2UvOeTEC OVTOTNTEC (EVVOIEC) TOU NpaypaTikou
KOOMou Ogv napioTavovTal anAa kar karavonTd

UE ATOMIKEC HETAPBANTEC PUVNHNG

Fpappn ——5 Ovopa struct

Tnueio T e S e e R Snueio
- 4 \{ 2nueiol
€ VNS y
TTUHU, 1 ; float ZHHE'OZ
AR 3 float ¢——Mnkog
Fpauuni A/)(p(ldl-ld
’
int
_;; igj\}%nn“ﬁ 1 1 Media Tou struct
i r o10TNTE
float he ) e (1816TNTEQG)
Tetay.onu.2

| Mrkog
int —1—Xpwua
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0 Wikipedia: 2ta paBnuarika, ol piyadikoi apiOuoi
€ival Jia ENEKTAOTN TOU GUVOAOU TwV
NPAyHATIKWV apiBuwv PJE TNV NPpoodnkn Tou
OTOIXEIOU 1, MOU AEYETAI (pAVTACTIKN povada, Kai
£XEl TNV 1010TNTA:

i2=-1

0 KaBe piyadikoc apiBuoc unopei va ypagpTel oTn
uoppna +1ib, onoua, b e R
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O
0
O

a: NpayuaTIKO PEPOC A

b: @avTaoTikd PEPOC P IR
ApIBUNTIKEC NPAEEIC, N.X. |
npooBeon |

b I

S - » Re
a a
b

[1a NEPIOOOTEPQ, PWTNOTE TO LaBnuartiko oac!
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0 ZNTOUPEVO: VA KATAOKEUAOOUNE Npoypappa nou

xelpileral piyadikouc apibuouc, dnAadn:

» MapioTa

1 AnpIoupyeEi

1 MpooBeTel kKA (yevika: "xelpilerar™)
» Epgavilel otnv 06ovn

"Xeipicerar”:

complex

-re : double
-im : double

+complex(double, double)
+complex(c : const complex&)
+complex()

+~complex()

+add(c : complex) : complex
+print{out : ostream&) : void
+printN(out : ostream&) : void
+norm() : double

+Re() : double

+Im() : double
+setim(double) : void
+setRe(double) : void

+=(y : const complex&) : complex&
+>{c : complex) : bool

r1apIoTavel, onuIoupyel, LeraBaAlel, gupavilel, dlaypdpel,
Kal YEVIKd "Kavel O,Ti LUMOPEl va yivel" e ToUC Lilyadikoug

H kAdon "exer Tnv evBuvn" TwWV OEOOLIEVWY MOV MEPIEXE!
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0 Miyadikol apiBuol, Pe struct
(ox1 object-oriented)

struct complex { double re, im; }; | napdoracn

complex c make (double r, double i) { &nuioupyia
complex result;
result.re = r;, result.im = 1;
return result;

}

complex c add(complex cl, complex c2) { npooBeon
return c make(cl.re + c2.re,
cl.im + c2.im) ;
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0 Miyadikoi apibuoi pe struct (ouvexela)

void c print (ostream &out, complex c) {

out <K c.re < "+" K<L ¢c.im <K< "1" <KL endl;

} EUPAvion

int main() {
complex cl c make (3, 4);
complex c2 c make(1l, 2);
complex ¢ = c _add(cl, c2);
c_print(cout, c);
Y Pl iCarr =R.cis
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[type] fnamel(pl)

e dat
{ ) ; 2° my_gcd.cpp O B 8 S o B LR
data .
{... data ¥

int read() T

{... data }

void print(x)
[type] fname2(p2) {--+  data ¥

foool data

int read() Logical s ucturgl
{... data } s (functions)

[type] fname3(p3)
ool data

int main()
{... data }

[type] fname4d(p4)
{...} data
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Anpioupyia, AiaBean, MeTaBoAn,
Source code file Aiaypagry, YAonoinan npagewv
(physical container) 7
Euluvn

my complex.cpp |uleieiakeieieieieiee S e M s PO T o TS O o P e u iy

int c_add(a, b)
{... }

int c_make() void c_print(x)

{... } {... }

int main() _
{... } Logical structural

elements (functions)
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e el

0 KAaoeic: opi{OJEVEC ano ToV XpnoTn OOUEC
NPoyPANKATOC, O OMOIEC NEPIEXOUV

1 Id10TNTEC (OpoAoyia: nedia, fields, attributes)

1 2upnepipopd (opoAoyia: pebodouc, methods,
member functions)

0 O1 KAAoEIC €ival:
1 [MpoypappaTioTIKO EPYAAEIo

» EpyaAcio povredonoinong dedopevwy Kal TnG
OUMNEPIPOPAC AUTWV
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0 Oplopoc Twv OsdOPEVWY ano To nedio Tou
npoBAnuaToc ("ekpwvnon!")

0 OpICUOC oUVAPTNOEWVY NMOU OEXOVTAl WG
napaueTpouc Ta OedopEeva Nou opiocTNKav

0 Xpnon Twv cuvapTnoswy

readComplex (x) polygonArea (p)
printComplex (c) createPolygon (p) functions
T printPolygon (p)
Kakn npakTikn,
aAAa eniTpeneTal’
typedef complex.. { data
typedef polygon..
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0 Data abstraction:
OpIoPOG KaBe TUNOU OdOPEVWY OTO NEDIO TOU

NPOoPBANUATOC WC Mia KAGoN, NOU NEPIEXE!

1 TNV NEPIypaPn Twv Osdouevwy [nedia]

1 TIC OUVAPTNOEIC Nou Ta Xelpidovtal [peBodol]
0 Anuioupyia Kai Xpnon avTIKEINEVWV

class polygon

class complex

typedef complex.. typedef polygon..

.
X
polygonArea (p)

readComplex (x) 4 * npoooyH! :
undapyel aoTepdxi! printPolygon (p)

printComplex (c)
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ool e ool Yol [a ein a e hn A n a e in nE i n 8

0 Mn-avTIKEINEVOOTPEPEIC TUMOI: TUNOG -> HETABANTN
o int i [MeraBAnT TUNOU int]

n Point pl [peraBAnm TUnou Point (struct nou opioTnke
ano ToV NPOYPAPKATIOTH Kal €ival Veog TUNOC)]

0 KAaoeic: KAaon -> avrikeigevo (object)

1 'Onwg opiloupe PETABANTEC EVOC TUMOU,
ONUIOUPYOUNE AVTIKEIPEVA LA KAQoNC nou
nepiexouv Oedopéva (nedia, karaoraon) Kai
ouvapTnoEIC (HEBOOOUG, cuHNEPIPOPA)

0 Object-oriented programming =
AVTIKEIMEVOOTPEPNC NPOYPAUUATIONOC
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Logical

//data visible in class and possibly outside Contalner
[type] varl, [type] var2, ...
[data structl], [data struct2]

Data within the
)Etyp(;] functionl(params) responsibility
of the logical

{ // functionl body container (fields)

data visible only in functionl

|
|
|
I
|
|
|
I
|
|
|
I
|
|
|
I
|
} I
|
I
|
|
|
I
|
|
|
I
1
|
|
I
|
|

Etyp;] function2(params) Logical structural

elements that do
{ // function2 body something:
data visible only in function2 (fuﬂeti'eﬂ's methods)
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my_ oOO0_program.cpp T TS TS T T T T T T T T T T T T T T T T T ST T T T T T s T T s T T e e e

e e ———————————

Eloaywyn 010 o

class myClassName

//data visible in class and possibly outside
[type] varl, [type] var2, ...
[data structl], [data struct2]

[type] functioni(params)
{...}

{ // functionl body
data visible only in functioni

}

[type] function2(params)
{...}

{ // function2 body
data visible only in function2

Sy S |

bject-orientati

b

Source code file (physical container)

//data visible in class and possibly outsid
[type] varl, [type] var2, ...
[data structl], [data struct2]

[type] functionl(params)
{...}
{ // functionl body
data visible only in functionl

}

//data visible in class and possibly outside
[type] varl, [type] var2, ...
[data structl], [data struct2]

[type] functionl(params)
{...}
{ // functionl body
data visible only in functionl
}

[type] function2(params)
{+ae}

{ // function2 body
data visible only in function2

[type] function2(params)
{+ae}

{ // function2 body
data visible only in function2

e e ————
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0 Mexpl onuepa: eva npoypappa "ue pia evvoia"
gival pia kAaon (uno npodnoBsoeic), dIOTI:
eplexel HETABANTEC HVAUNG (Nedia)
Tepiexel ouvapTNoEIC (ULEBOdOUC)
ekTEAEON Eekivasl autopaTa (main)

O

O

O

>nUEIwonN:

To av &va "npoypappa” (Onwe To EEPOUE MEXPI TWPA) UMOPE
va BewpnBei napopolo pe kKAaon, e€aptartal ano To av Td
dedopEVa Kal 01 AEITOUPYIEC TOU avTIOTOIXOUV O€ dia ovToTNTA
evoc "nediou npoPAnuaToc” nou diaxeipideTal
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0 MovTelonolouv kanola dedopeva kal Tn
OUMNEPIPOPA TOUC

0 OnolodnnoTE NPOYpAua unopei va Bewpndsi we
nepiypa®n (uAonoinon) TNS CUPNEPIPOPAC TWV
OeOONEVWV TOU

0 MNpoooxn:

» Mnopoupe va ypayoupe £va "kalo"
NPOYPAPa Nou va €XEl OAA Ta MOIOTIKA
XapakTNPIOTIKA TNC £vvoidc "kAaon"

» Mnopoupe va ypayoupue uia "kakn" kAaon nou
va nepiexel "o, va’ vai".
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class [évoupa] { ©a enavéABoupe, oTn oulnTNON NEPI
: KANPOVOMIKOTNTAC
public:

Nedia/péOodoL opatd €vidC KAl €KTOC TNG KAAOYC

private: // default!
Nedia/pébodoL opatd pévo péca otnv KAAKOY

protected:

Nedia/péOodoL opatd péoca oTnv KAAON KAL OTLC
KAXoeL¢-ntaLd L&

} - Access public protected private
Same class yes yes yes
Derived classes yes yes no
Outside classes yes no no
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¢piNocopia (object-oriented)

1 apaipeon dedoPEVWY / anokpuyn
NANPOPOPIWV

1 evBuhakwaon (encapsulation) = nedia kai
LuEBOOOI HECA OTA AVTIKEIUEVA

1 MEPIOCCOTEPA GTNV MOPEId

0 AkoAouBsi napadeiyua
s MavTewTe: piyadikoi apioyoi
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0 Miyadikoi apiBuoi, pe class (object-oriented)

class complex {
public:

complex (double r = 0.0, double i = 0.0);

complex add(complex c);

void print (ostream &out) ;
private:

double re, im;

};

Anpooio kal I0IWTIKO PJEPOC
Media kal pEBodOoI, KATAOKEUAOTNC

MpoypappaTioTIKEG TexvikeS 2026

complex
-re : double
-im : double
+complex(double, double)
+complex(c : const complex&)
+complex()
+~complex()

+add(c : complex) : complex
+print{out : ostream&) : void
+printN{out : ostream&) : void
+norm() : double

+Re() : double

+Im() : double

+setIm(double) : void
+setRe(double) : void

+=(y : const complex&) : complex&
+>(c : complex) : bool
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\&

(class complex ({

public:
complex (double r = 0.0, double i = 0.0);
double norm() ;

W complex.hpp

7

.

complex: :complex (double r, double 1) ({ A

re. = r:;:‘im =1~

}

double complex::norm() {
return sqrt(re * re + im * im) ;

} complex.cpp

Towc ka1 og EexwpioTa apxeia!
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/Elass complex ({ )

public:
complex (double r = 0.0, double i = 0.0) {
re =nhy SImE=hd.;

}

double norm() {
return sqrt(re * re + im * im) ;

}

\}’ complex.hpp /

AvaykaoTika oTo 1010 apxeio!

0 YAonoinon: peBodol inline
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_Eioaywyn oTo object-orientation

complex: :complex (double r, double 1) {
re = r; im = 1i;

}

complex complex::add(complex c) {
return complex(re + c.re, im + c.im);

}

void complex: :print (ostream &out) {
out <K re < "+" <K< im << "i" << endl;

}

int main() {
complex cl(3, 4), c2(1, 2);
complex ¢ = cl.add(c2) ;
c.print (cout) ;

}

MpoypappaTioTIKEG TexvikeS 2026

85



_Eioaywyn oTo object-orientation

[ I-Id)q O'KE(PTT']KCIHE;;; class complex {
public:

KaBe piyadikoc apibuoc pnopei e
va ypa@Tei oTn popprya + 1 b, :> double re, im;
dnoua, b € R bi

class complex {
' : ' public:
OeAoupe va oplloupE HIyadikoug |:> complex (double r, double i) ;

e

class complex ({
public:

©&cA\oupE va NpooBETOUNE PIYadIkoug :> complex add(complex c);

@&eNoupe va epgavifoupe piyadikoug :> void print(ostream &out) ;

MpOoyPAPMATIOTIKEG Tsx:tn'Kéq 2026

86



EIOCIYCOYI’]GTO obJect orlentatlon i i

0 Epyaleia object-oriented uhonoinonc (part I)
» MpoodioploTEC 0paATOTNTAC

» KataokeuaoTec (constructors)

» KataoTpopeic (destructors)

MeBodol getter / setter

1 DIAEC ouvapTnOEIC

1 Ynep@opTwon TeAeoTwv (overloading)

1 M€Bodoi const

1 2TaTika nedia kal pebodol

[=]
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EIOCIYCOYI’]GTO obJect orlentatlon i i

0 Epyaleia object-oriented uhonoinonc (part I)
» MpoodioploTEC 0paATOTNTAC
» KataokeuaoTeg (constructors)
» KaraoTpoeic (destructors)
1 Me€Bodol getter / setter
1 DIAEC ouvapTnOEIC
1 Ynep@opTwon TeAeoTwv (overloading)
1 M€Bodoi const
1 2TaTika nedia kal pebodol
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0 EktehouvTal autopaTa Pe Tn ONAWaON €vOC
AVTIKEIJEVOU

0 Exouv navra 1o ovopa Tng KAAonc
0 AEN gxouv TUMO

0 Mnopei va €ival NEPICCOTEPOI TOU EVOC, aAAC
MPENEI va £XOUV dIAPOPETIKN AiOTa NAPAPETPWV
(signature)
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0 KaAouvTtal oTav KataoTpePovTal Ta AVTIKEIPEVA
(anodeopeveTal N UVAUN TOUC)

0 KaBe kAaon exel povo evav destructor

class complex {
public:

~complex () {
cout << "a complex number dies... :—-("
<< endl;
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int main() {
complex cl(3, 4), c2(1, 2);
complex ¢ = cl + c2;
cout << ¢ << endl;

}

0 O kataoTpopeac Ba kKANBei TPEIC POPEC yIa TaA
AVTIKEILEVA c1, c2 KAl ¢, OTAV TEAEIWOEI N
main .

0 To idio kal €dw (yiaTi;)

int main() {
complex cl(3, 4), c2(1, 2);
cout << ¢l + c2 << endl;

}

MpoypappaTioTIKEG TexvikeS 2026
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EIOCIYCOYI’]GTO obJect orlentatlon i i

0 Epyaleia object-oriented uhonoinonc (part I)
» MpoodioploTEC 0paATOTNTAC

» KataokeuaoTec (constructors)

» KataoTpopeic (destructors)

MeOodo1 getter / setter

1 DIAEC ouvapTnOEIC

1 Ynep@opTwon TeAeoTwv (overloading)

1 M€Bodoi const

1 2TaTika nedia kal pebodol

[=]
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Good practice

Getters/Setters
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0 H opatoTnTa Twv pHEAWV HIAg KAAong ano £Ew
NPENEl va €ival n evreAwc anapaitnTn:

1 OpIouoC avTikelpevwy (constructors)

» Anodoon/avayvwaon TIHwV og/ano nedida
(setters/getters)

» Ynnpeoiec TnNC KAAoNG Npoc Ta £EW

0 Me Baon auta (yevikn "ypapun™):
s 'OAa Ta peAn piac kAaonc dnAwvovTal private

1 MeBodol getters, setters kal unnpeoiec
dnAwvovTal public

MpoypappaTioTIKEG TexvikeS 2026
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0 Mia peBodoc "getter" enioTpePel:

s Tnv TIUN €vo¢ Nediou N Eva AvTIKEIJEVO TOU
TUNOU TOU nediou

1 To anoTeAeopa evog unoAoyiouou (private
LuEBOOOU TNC KAAONC) NOU EKTEAEITAI EVTOC

0 KaAn 10€a:
uia pebodoc getter AEN npenel va spgavidel
output otnv 0Bovn
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0 Mia pebodoc "setter":

1 2uvnOwc¢ €ival TUNou void, EKTOC av NPEMEl va
ENIOTPEWYEI TO ANMOTEAEOUA TNG EKTEAECNC TNC

1 AIVEl TIC TINEC NOU JEXETAl WC NAPAUETPOUC,
oTa avTioToixa nedia TN KAaong

1 [MpokaAel TNV ekTEAECN OAWV TWV PHEBOOWV
nou unoAoyi{ouv TIUEC EEAPTNHEVWV NEDIWV
(av unapyouv), woTe oAa Ta nedia va £xouv
OWwOTEC (=0UVENEIC) TIUEC
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line myline(0,0,1,1);

class line myline.calclen() ;

float x1,yl,x2,y2,1en

cout << myline.len; // 1.4142
line(float X1,Y1,X2,Y2)

myline.x1 = -1; // move the

S myline.yl = -1; // one end
I cout << myline.len; // 1.4142

// (ERROR!)

public
myline.calclen() ;
cout << myline.len; // 2.8284

H guOUvn TNG OUVENEIAC TWV TIHOV TWV NESINV TOU AVTIKEIHEVOU,
CaVIAKEI OTOV XPNOTHN TOU: Kakn 10€a!
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Napdadelypa getters / setters

e

class line

float x1,yl,x2,y2,1len line myllne(0,0,l,l);

line(float X1,Y1,X2,Y2) { cout << myline.len; // 1.4142
x1 = X1; yl = Y1;
x2 = X2; y2 = ¥Y2;
calclen() ;
} myline.setX1l(-1);
myline.set¥Y1l (-1);
float setXl(float X1) { cout << myline.len; // 2.8284
x1l = X1;
calclen(); }
cout << myline.x1l << "\n";
fkmtcakﬂa“)t cout << myline.yl << "\n";

private public

H guOUvn TNG OUVENEIAC TWV TIHOV TWV NESINV TOU AVTIKEIHEVOU,
avhkel oTnv kAaon!
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e T

class line

float x1,y1l,x2,y2,1len line myline(o’o’l’l);
line (£loat X1,Y1,X2,Y2) { cout << myline.LEN(); // 1.4142
x1 = X1; yl = Y1;
x2 = X2; y2 = ¥Y2;
calclen() ;
} myline.setX1l (-1);
void setXl (float X1) { myline.setY¥l (-1);
x1 = X1; cout << myline.LEN(); // 2.8284

calclen(); }
// same for setYl...
cout << myline.X1() << "\n";

float X1() { cout << myline.Y1 () << "\n";

return x1; }

return yl; }

H gu60vn TNG CUVENEIAC TOV TIHOV TWV

// same for X2,Y2,len... . L . :
nedi®WV TOU AQVTIKEINEVOU AVNKEI oTNV KACIO'I]!

float calclen() MpoypapuaTIOTIKEC TeXVIKEG 2026 99



EIOCIYCOYI’]GTO obJect orlentatlon i i

0 Epyaleia object-oriented uhonoinonc (part I)
» MpoodioploTEC 0paATOTNTAC

» KataokeuaoTec (constructors)

» KataoTpopeic (destructors)

MeBodol getter / setter

1 DIAEC ouvapTnNOEIC

1 Ynep@opTwon TeAeoTwv (overloading)

1 M€Bodoi const

1 2TaTika nedia kal pebodol

[=]

MpoypapuaTIOTIKEC TeXVIKEG 2026 100



0 Mia ouvaptnon n kAaon B, nou dnAwvetar wg
"(IAN" TNC KAAonG A, €xel Npoofacn o€ 0Aa Ta
ueAN TNG A, ave€apTnTa ano TNV opdToTNTA TOUC

class Line {

private: // private is the default!
float x1, yl1l, x2, y2, length;
public:

Line (float X1, float Y1, float X2, float Y2) {
x1=X1; yl=Y1; x2=X2; y2=Y2;
length=sqrt (pow (x1-x2,2) +pow (yl-y2,2)) ;

}
void print() { cout << length << endl; }

};
float hypot(Line L) {

return sqrt(pow(L.x1-L.x2,2)+pow(L.yl-L.y2,2)); // ERROR!
}
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class Line {

private: // private is the default!
float x1, yl, x2, y2, length;
public:

Line(float X1, float Y1, float X2, float Y2) {
x1=X1; yl=Y1,;, x2=X2; y2=Y2;
length=sqrt (pow (x1-x2,2) +pow(yl-y2,2)) ;

}

Line(float X1, float Y1, float X2, float Y2)
x1(X1), y1(Y1l), x2(X2), y2(Y2)

{ length=sqgrt (pow(x1-x2,2)+pow(yl-y2,2));

}

void print() { cout << length << endl; }

friend float hypot(Line) ;

b

float hypot(Line L) {
return sqrt(pow(L.x1-L.x2,2)+pow(L.yl-L.y2,2)); // OK!
}
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0 O1 TEAEOTEC e OUO TEAOUPEVA UNOPOUV Va
uAonoinBouv e dUO TPOMOUC

0 #1: wg peBodoI TNS KAAONC

class complex {
public:

complex operator+ (const complex &y) {
return complex(re + y.re, im + y.im);

}

|
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0 O1 TEAEOTEC e OUO TEAOUPEVA UNOPOUV Va
uAonoinBouv e dUO TPOMOUC

0 #2: w¢ PINEC oOUVAPTNOEIC

class complex ({
public:

friend complex operator+ (const complex é&x,
const complex &y) {
return complex(x.re + y.re, x.im + y.im);

}

|
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EIOCIYCOYI’]GTO obJect orlentatlon i i

0 Epyaleia object-oriented uhonoinonc (part I)
» MpoodioploTEC 0paATOTNTAC

» KataokeuaoTec (constructors)

» KataoTpopeic (destructors)

MeBodol getter / setter

1 DIAEC ouvapTnOEIC

1 Ynep@opTtwon TeheoTwv (overloading)

1 M€Bodoi const

1 2TaTika nedia kal pebodol

[=]
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Yn ep(popTwonTs)\eoToov Kear i ar ey

0 Operator overloading
» Anodoon Tnc dIKNG Jac eMOUPNTNC
oUPNEPIPOPAC O TeEAEOTEC (+, -, /, ...) EVTOC N
EKTOC KAAOEWV
1 OI TEAeOTEC Unopouv va npoypauuaridovral va

AEITOUPYOUV O€ AVTIKEIMEVA Kal va KAVOUV
aQUTO NOouU BEAOUE EPEIC

0 Mpoooxn 0TOUC GUVEIPUOUC PE Ta HadbnuaTika!

Overloadable operators
+ - % / =< > 4= —= *= [= K< D> K<LK= DOd>= == = <= >= ++
- % &1 | ~ & "= |=8&8& || =[] () , ->* -> new
delete new|[] delete]]
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YNEPPOPTWON TEAEOTWV

type operator sign (parameters)
{ /* o Kéétxag\nnyaivst edn. ..*/ }

O TEAEDTNG
UTTOXPEWTIKF SETUEUPEVN AEEN TUTTOG TEAOUMPEVWV

TUTTOG TTOU B0 ETTICTPEPEI O TEAEQTAGC

\/ Vv v

complex operator + (myvector v)

{}
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0 Av eva TeEAEOTNC opilETal EKTOC KAAONC
s O1I napaueTpol €ival Ta TEAOUPEVA
» AnaiTeiTal TOUAayIoToV Hia NapaPeTpoc

n complex operator+ (complex a, int b)

0 Av gvac TeheoTnc opileTal JEoa o€ pia kKAaon

1 To NPWTO TEAOUPEVO €ival UNOXPEWTIKA TO
QVTIKEIJEVO TNC KAAONC (*this)

» Aev anaiTeital napaueTpoC OTOV OPICHO
(yiaTi;)

n complex operator+(int b)
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0 YneppopTtwaon (overloading) TeAeoTwv: + Kal <<

class complex {
public:
complex (double r = 0.0, double 1 = 0.0);
friend complex operator+ (complex cl,
complex c2);
friend ostreamé& operator<<(ostream &out,
complex c) ;
private:
double re, im;

¥4
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complex operator+ (complex cl, complex c2) {
return complex(cl.re + c2.re,
cl.im + c2.im) ;

}

ostream& operator<<(ostream &out,
complex c) {
OB S C e A o e O T G R i -
return out;

}

int main() {
complex cl(3, 4), c2(1, 2);
complex ¢ = cl + c2;
cout << ¢ << endl;

}
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0 Kai oTic dUo nepINTWOEIC N Xpnon eivai idia:
cl + c2

0 2Tnv nepintwon #1 1o avTikeiyevo ¢l €ival auTo
yla TO onoio KaAsiTal n peBodoc kal To ¢2 €ival n
NapaPeTPoC

0 2TNV nEpinTwon #2 kal Ta OUo avTIKEiYeva ival
napaueTpol (NPOKEITAl yia ouvapTnon, ox! yid
1EB0O0)

MpoypapuaTIOTIKEC TeXVIKEG 2026 5T



0 O TEAEOTNC EKTUNWONG OUWGE UMOPEI Va
uAonoinBsi povo w¢ giAn ouvaptnon (yiaTi;)

class complex {
public:

friend ostream& operator<<(ostream &out,

const complex &x) {

O S o e G e e e e AT G e X
return out;
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PRt FE)e [0 se Sok // 1

5 o oA (6 0 i ) B ke A // 2
VoL A E (DD O X N B oY) s il s o) |

int f(const complex &c) { ... } // 4

0 Alapepouv 0To NANBOC Kal TOuC TUMOUC TWV

NApAUETOWV .
PAMETP av 3ev UNAPYE N 2;

B4V /] 1 //1

£(42) ; /] 2 /] 4

f (true, 17); /] 3 /] 3
complex i(0, 1);

£(i) ; /] 4 /] 4
£(42.0) ; [/l 2 yati; [/ 4 wati/
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IRty Fan tose)e (P ) // 2

0 AnayopeueTal va npooTeOel N NapakaTw, nou
dlaPePEl ano TNV 2 JOVO oToV TUMO
ENIOTPOPNC

bool f(int y) { ... }

0 2UPnNEPAcua: NoAUNAOKOC UNXaviouoc

0 NEPINAEKETAI AOYW TWV AQUTOUATWYV
ueTaTponwv (coercions)

0 va XpnolyonoleiTal Je PeIdw
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[pIv NPOXWPNOOUUE

MNapadeiyua
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0 Eva N-diaoTaTto diavuopa napioTaveral Pe Evav
uovodiaoTaTo nivaka pe N-oToixeia

0 ZnTeiTal

» Na dnuioupyoupe diavuopaTa

» Na diaBaloupe Ta oTOIXEIQ TOUC ANO TO
NANKTPOAOYIO

» Na spgpavifoupe Ta aTolxeia Touc oTnv 0Bovn

» Na noAAanAacialoupe diavuoua Pe apiBuo

» Na npooBeToupe diavuouaTa PETAEU TOUC

0 Mapadeypa (N=3)
» A=(2, 4, 5), B=(3, 1, 0), A*2=(4, 8, 10),
A+B=(5, 5, 5)
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>uvapTnon nou dexeTal wC NapaueTpo nivaka pe N
OTOIXEIa Kal Tov YeUilel ue dedopeva ano 1o
nANKTpPoAoyIo [readvector]

>UvapTnon Nou OEXETAl WEC NAPANETPO Evav Nivakda
ue N oToIxeia kal Tov EKTUNWVEI 0TnV 0Bovn

[ printvector]

>UvapTNoN Nou OEXETAl WC NAPANETPOUC EvaV
uovodiaoTaTo nivaka pe N oToixeia kal evav apiépo,
kal noAAanAaoialel oAa Ta GTOIXEIa TOU Nivaka PE Tov
apiBuo auto [multvector]

>UvapTnNon Nou OEXETAl WEC NAPANETPOUC OUO MIVAKEC
ue N oToIxeia kal NpoCOETEl Eva NPoC eva Ta OTOIXEIA
Tou OEUTEPOU OE€ AuTa Tou nNpwTou [addvector]
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: WPIG TN XPNan KAdoEwv

* *
float™* tbl readVector float *tbl S
int n
*
float *tbl printVector
int n
float *tbl *
oat *tb N mulVector float* tbl
float x intn
£ *
float *tbl1 S addVector float *tbl1l S

int n float *tbl2

main()

float* vectorl, a;

readVector(vectorl, N); cin>>a;
mulVector(vectorl, N, a); printVector(vectorl,N);
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const int N = 2;

// READ VECTOR
void readVector (float *tbl, int n) {
for (int i=0; i<n; i++) {
cout<<"Element "<<i<<": "; cin>>tbl[i];
}

}
// PRINT VECTOR

void printVector (float *tbl, int n) {
SN €S
for (i=0; i<N-1; i++) cout<<tbl[i]l<", ";
cout<<tbl[i];
}
// MULTIPLY VECTOR
void mulVector (float *tbl, int n, float £f) {
for (int i=0; i<N; i++) tbl[i] *= €£;
}
// ADD VECTOR
void addVector(float *tbll, float *tbl2,
int n) {
for (int i=0; i<N; i++) tbll[i] += tbl2[i];

int main() {

float *p = new(nothrow) float[N];
T £ MY Pl

exit(1l);
}

float *p2 = new float[N];
float a;

readVector (p, N);
readVector (p2, N);
cout<<"A:";cin>>a;
mulVector (p,N,a) ;
printVector (p, N);

addVector (p, p2, N);
printVector (p, N);
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0 OpIoPOC PIac KAGoNC myvector rnou NepIEXE
» 'Evav povodiaoTaoTo nivaka pe N oToixeia [vector]
» M€Bodo avayvwonc ano To NANKTPOAOYIO
1 M€B000 ekTUNWONC OTNV 080VN

1 M€B0dO Nou dexXETAl WC NAPAUETPO Evav apiBuo
kal noAAanAaocialel oAa Ta oToIXEIa TOU
dlavuouaToC JE QUTOV

1 M€B0dO Nou dEXETAl WC NAPANETPO €va vector Kal
NPOCOETEI Eva NPOC £va TA OTOIXEIA TOU OTA
OTOIXEId TOU Nivaka TnG KAAonC
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class Vector

float elements[N]

read()

print()

multiply(float a)

add(Vector Q)

main()

Vector v1(N), v2(N); float a;

vl.read(); cin>>a; vl.multiply(a); vl.print();
v2.read (); v2.read();

vl.add(v2); vl.print();
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B e

class Vector {
float* elements;
int E;
public:
Vector (int) ;
void read() ;
void print();
friend void readVector (float*, int);
friend void printVector (float*, int);

};

Vector: :Vector (int n) {

E = n;

elements = new floatl[E];

for (int i=0;i<E;i++) elements[i]=0;
}
void Vector: :read() {

readVector (this->elements, E);

}

void Vector: :print () ({
printVector (this->elements, E);

}
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NepioooTepol kataokeuaores (i)

0 Me xprion uneppoOPTWONG
0 Kolvoc KaTaokeuaoTnq

complex (double r, double 1) {
re =r; im = 1i;

}
n Icoduvaua:

complex (double r, double 1):
re(r), im(i) {}

H TeAeuTaia popn diaxwpilel TRV apxikonoinon
TWV NESIWV TOU AVTIKEIMEVOU arno AANEC EVTOAEC.
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0 Default constructor
complex() { re = im = 0; }

N Ic0duvaua:
complex(): re(0), im(0) {}

KaTaokeuaoTng Xwpic NapapeTpouc, KaAsiTal
QUTONATA OTAV EXOUME M.X.

complex c;

Av dev opIoTei AANOC KATAOKEUAOTNC YIa pia
kAaon, n C++ opilel autopaTa evav default
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0 Copy constructor

complex (const complex &c) ({
re = c.re; im = c.im;

}

n 1coduvaua:

complex (const complex &c):
re(c.re), im(c.im) {}

KaAeiTal autopaTa oTav XOULE n.X.

complex cl (c);
complex c2 = c;
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0 Copy constructor

» Av Ogv oploTei yia pia kAaon, n C++ opicel
auTOPATa £vav copy constructor nou
avTIiypaPEl Eva-£va Ta nedia TOU AVTIKEIPEVOU

» AuTO dgv €ival navra To eMNBuPNTO viari;

(6a To oulnTnooupE o€ Aiyo GTO NAPAdEIYUA
UE weight KAl totalWeight)
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0 KaTaokeuaoTng nou ENITPENElI AUTOUATN
LETATPOMM TUMOU
complex (double r) { re = r; im = 0;

n 1coduvaua:
complex (double r): re(r), im(0) {}

KaAeiTal autopaTa oTav XOUlE Mn.X.

complex cl(5);
complex c2 = 5;

void £ (const complex &c);
£(5);
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const complex& operator=(const complex &y) {
re = y.re;
im = y.im;
return *this; // Avapopd oro TpEYoV avTikejuevo!

}
KaAeiTal autouaTa oTav £XOULE M.X.

S =2

Av Oev opioTei yia pia khaon, n C++ opilel autouaTa
evav TEAEOTN avabeonc Nou avTiypagpel eva-eva Td
nedia TOu AvTIKEIJEVOU
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EIOCIYCOYI’]GTO obJect orlentatlon i i

0 Epyaleia object-oriented uhonoinonc (part I)
» MpoodioploTEC 0paATOTNTAC

» KataokeuaoTec (constructors)

» KataoTpopeic (destructors)

MeBodol getter / setter

1 DIAEC ouvapTnOEIC

1 Ynep@opTwon TeAeoTwv (overloading)

» MeBodoi const

1 2TaTika nedia kal pebodol

[=]
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0 Aev emiTpeneTal va alAa&ouv TIPeC oTa nedia TNC
KAQONC TOUC

0 KaAn npakTikn yia anopuyn opaAudatwy oTav €€
apxnc (=kaTta Tn oxediaon TNS KAAonc)
yvwpiloupe OTI pia pebodoc dev BeEAoupE va
ueTapalel TINEC NediwV

0 AvTiKeipeva const
1 Tigec nediwv nou dev aAAaldouv ano TIC APXIKEC
s Mnopouv va kaAegouv povo const peBodouc
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class Person {
public:
Person (double w) : weight(w) {}

double getWeight () ({
return weight;

}

void setWeight (double w) {
weight = w;

}

private:
double weight;

T
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int main() {
Person me (75) ;

cout << me.getWeight () << endl;

me .setWeight (76) ;

cout << me.getWeight () << endl;

const Person constantlyFatPanda (630) ;

// To napakdrw &ivar AdBog:
constantlyFatPanda.setWeight (730) ;

// AAda duoTuyawc kar auto eivar AaBoc (yiari;):
cout << constantlyFatPanda.getWeight ()
<< endl;
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class Person {
public:
Person (double w) : weight(w) {}

double getWeight )[const]{

return weight; Avt n uéBoodog
} uropel va koeiton
void setWeight (double w) { 22222$§pd
} o AVTIKELLEVQL
private:

double weight;
};

Avtn oy!
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int main() {
Person me (75) ;

cout << me.getWeight () << endl;

me .setWeight (76) ;

cout << me.getWeight () << endl;

const Person constantlyFatPanda (630) ;

// Auto géakolouBei va sivar AdBoc:
constantlyFatPanda.setWeight (730) ;

// AMa twpa auro eivar owoTo:
cout << constantlyFatPanda.getWeight ()
<< endl;
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EIOCIYCOYI’]GTO obJect orlentatlon i i

0 Epyaleia object-oriented uhonoinonc (part I)
» MpoodioploTEC 0paATOTNTAC

» KataokeuaoTec (constructors)

» KataoTpopeic (destructors)

MeBodol getter / setter

1 DIAEC ouvapTnOEIC

1 Ynep@opTwon TeAeoTwv (overloading)

1 M€Bodoi const

1 2TaTika nedia kail pebodol

[=]
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0 Xwpic static:

1 Me Tn dnuioupyia KAbe avTIKEIUEVOU
avTiypagovTal oTn JVAUN OAa Ta PEAN Tou
0 Static nedia:

O

OAa Ta avTikeipeva "poipalovral” 1o id10
avTiypago Tou nediou

Mp&nel va apyxikonoinBouv npiv Tn dnuioupyia
AVTIKEIMEVWV PE XpNon ToU TEAEOTN euBeAeIac (::)
Mnopei va xpnoiuonoinouv Kai Xwpic
avTikeigeva: className::staticMemberName

Movo static peBodol pnopouv va Ta peraBalouv

MpoypapuaTIOTIKEC TeXVIKEG 2026 136



0 OAa Ta avTikeigeva TnS kAaonc poipalovral Tnv
101a ekdoxn (avTiypa®o) yiac static peBodou
1 Mnopei va kahei povo aAAec static pedodouc
» Mnopei va petaBalel Tipeg static nediwv

1 Mnopei va kAnBei xwpic dnuioupyia
avTikelpevou: className::staticMethodName()
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class Person {
public:
Person (double w) ;
~Person () ;

double getWeight() ;
[static]double getTotalWeight () ;

private:

double weight;
[static]double totalWeight;

};

double Person: :totalWeight = 0.0;
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Person: : Person (double w) : weight (w) {
totalWeight += weight;

}

Person: :~Person () {
totalWeight -= weight;

}

double Person::getWeight() ({
return weight;

}

double Person::getTotalWeight () ({
return totalWeight;

}
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int main() {
Person x(65), y(lOO);’////,,/,,//» 65
cout << x.getWeight()
<< endl
<< x.getTotalWeight () » 165

<< endl;
Person *z = new Person(85) ;

cout << Person: :getTotalWeight () »1 250
<< endl;

delete z;

cout << y.getTotalWeight () > 165
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