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Object-oriented programming
thinking & programming



¢ Eva struct €ival evac Tunog nou opileTal ano Tov
NPOYPANMATIOTH Kal NEPIEXEI NEPIOCTOTEPEC AMO
uia aTtopikec petaBAnTeC (nedia)

¢ KabBe struct
e EXEI OVOMA MOU XPNOIMOMNOIEITal WC OVOUa
TUNou, dnAadn pnopoupe va opiloupE
HETABANTEC TOU TUMOU AUTOU
o MEPIEXEI ATOUIKEC NETABANTEC MVAUING

o N ONAWON TOU oAokAnpwveTal pe ";
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apadeiypa

// oplLopdg
struct myLine ({
float x1, yl, x2, y2;
b // mpoocoxn &dd! Paloupe xaL ";"

// Xpfion
myLine L1, *L2; // émwg¢ "int i, j;"

L1.x1=0; L1.yl=0; // Xwpig piPA deikty
Ll.x2=1; L1.y2=1;

L2->x1=0; L2->yl1l=0; // Me piBA deixrtn
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;

ki

struct Polygon ({
char[30] description;
int koryfes;
float x[max koryfes];
float y[max koryfes];
float area;
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¢ JUVOETEC OVTOTNTEC TOU NMPpAyUaTikoU KOGUOU
(Tou nediou evoc npoBAnuarToc) dev
NnapioTavovTal anAa Kal KaTavonTa PE ATOMIKEC

HETABANTEG PVAKNG

Fpappn —) Ovopa struct

\{ 2nueiol

TeTunuévN T S nueio2

S float
Sl float ¢—1—Mrkog }
Fpappn sapud

( o

int

2npeio <

Tety.onu.1
Tetay.onu.1
TeTy.onu.2
Tetay.onu.2
\ Mrkog
int ¢——— Xpwpua

Media Tou struct
(1516TNTEG)
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¢ Wikipedia: >T1a pabnuarika, ol piyadikoi apiOuoi
€ival Jia ENEKTACN TOU GUVOAOU TwV
NPAyMaTIKwV apiBuwyv PJE TNV Npoobnkn Tou
OTOIXEIOU 1, MOU AEYETAI (PAVTAOTIKN povada, Kai
£XEl TNV 1010TNTA:
i2=-1

¢ KaBe piyadikoc apiBuoc unopei va ypapTei oTn
uoppna+ib,onovua, b eR
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¢ a: NpaypaTiko PEPOC A |
¢ b: (pavTaoTIKO PEPOG bl — =3
¢ ApIBunTIKEC NPAeIC, n.X. |
npocBeon |
|
|
. - P Re

¢ Na nepiocoTEPA, pWTNOTE TO LIGBNLATIKO oac!
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¢ ZnNTOUPEVO: Va KATAOKEUAOOUKE NPOYpaApua rnou
xeipideTal pryadikouc apibuouc, dnAadn:
o MapioTa
o AnpIoupyei
o MpoobeTel kAN (yevika: "xeipileTar™)
o Eppavilel otnv 0Bovn

"Xepilerar;
r1apIoTavel, OnUIoUPYeEl, LETAPAAAEl, gupavicel, oiaypapel,
"kaver 0,11 Lopel va yiver” LIE ToUC LIYadikoug

[evika.: "eyer tnv evBuvn Touc”
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+ Miyadikoi apiBuoi, pe struct
(ox1 object-oriented)

struct complex { double re, im; }; napaoTaocn

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

}

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

void c print(ostream &out, complex c) { eppavion
out << @ re < Vgt Qg oy <ty i cand]

}

int main() {
complex cl c make(3, 4);
complex c2 c make(l, 2);
complex ¢ = ¢ _add(cl, c2);
cprint{cout, cj)y
¢ print(cerr, cj;
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[type] fnamel(pl)
{...} data

[type] fname2(p2)
{...} data

[type] fname3(p3)
{...} data

[type] fname4d(p4)

{...}

data

int gcd(a,

oo data

data
(global)

int read() T

{... data

int read()
{... data }

int main()
{... data

b)
; void print(x)
{.-..  data ¥

Logical sgructural

G e - - o - e e e o o R R e M e R R M R R M R R M M e e M e e e
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Eioaywyn oTo object-orientation

e

Anpioupyia, AiaBeon, MeTaBoAn,
Source code file Aiaypa@n, YAonoinon npagewv

(physical container) .7

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

int c_make() void c_print(x)

{... } {... }

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

elements (functions)

MpoypauuaTIoTIKEG TeXVIKEC 2022
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Elcray(oyn oTO obJect orlentatlon

e e T e e R )

+ KAaoeic: opi{opevec ano Tov xpnoTn 60|Jéq, Ol
OMOIEC MEPIEXOUV
o IdI0TNTEC (NEdiq, fields, attributes)

o ZUUNEPIPOpPA (HEBOdOUC, methods, member
functions)

+ O1 kKAdoeIC €ivat:
o [poypappuaTIoTIKO EPYAAEIO

o EpyaAcio povrehonoinong dedopevwy Kal TNG
OUUNEPIPOPAC TOUC
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¢ Opiopoc Twv dedopevwy ano To Nedio Tou
npoBAnuaroc ("ekpwvnon!")

¢ OpIoPOC ouvapTnNoEWV nou dexovTal we
napapeTpouc Ta 6eO0UEVA NOU OpioTNKAV

¢ Xpnon TWV ouvapTnoOEwV

readComplex (x) polygonArea (p)

printComplex (c) createPolygon (p)
T printPolygon (p)

Kakn npakTikn,
aA\a eniTpeneTal!

typedef complex.. {
typedef polygon..

MpoypauuaTIoTIKEG TeXVIKEC 2022
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+ Data abstraction:
OpIouOC KaBe TUNOU OEDOUEVWY OTO NESIO TOU
npoBANUATOC WC Mia KAAoN, NOU MEPIEXEI
o TNV NEPIYpa®n Twv dcdouevwy [nedid]
e TIC CUVAPTNOEIC Mou Ta XelpifovTtal [peBodoI]
¢ Anuioupyia kai Xpnon avTIKEIJEVWV

class complex class polygon

typedef complex.. typedef polygon..

.
X
polygonArea (p)

readComplex(x)“" * npoooxn!

unapyel aoTepdxi! printPolygon (p)

printComplex (c)

MpoypauuaTIoTIKEG TeXVIKEC 2022 17



Khdogic-opohoyid. 0

-— e

¢ Mn-avTIKEINEVOOTPEPEIC TUMOI: TUNOC -> HETABANTN
e int i [MeraBAnTn TUNOU int]

e Point pl [peraBAntn Tunou Point (struct nou opioTnke
ano Tov NPOoyPaupaTioTn Kal €ival veoc TUnoc)]

¢ KA\aoeic: KAaon -> avrikeipevo (object)

o 'Onwc opifoupe PeTABANTEC EVOC TUMOU,
ONUIoUPYOUE AVTIKEIYEVA LIaC KAQonG nou
nepiexouv dedopeva (nedia, karaoraon) Kal
ouvapTnoeic (HEB0d0oUC, CUHNNEPIPOPa)

¢ Object-oriented programming =
AVTIKEINEVOOTPEPNC NPOYPANHATIONOC

MpoypauuaTIoTIKEG TeXVIKEC 2022 18



Logical

//data visible in class and possibly outside Contalner

[type] varl, [type] var2, ...
[data structl], [data struct2]

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

{ // functionl body

data visible only in functionl

}

Data within the
responsibility

of the logical
container (fields)

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

{ // function2 body

data visible only in function2

Logical structural
elements that do
something:
(funetions methods)

MpoypauuaTIoTIKEG TeXVIKEC 2022
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Eloaywyn

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

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

[type] function2(params)
{loool

{ // function2 body
data visible only in function2

object-orientation

T e e

class myClassName

//data visible in class and possibly outside
[type] vari, [type] var2, ...

//data visible in class and possibly outsid [data structl], [data struct2]

[type] vari, [type] var2, ...

[data structl], [data struct2] [type] functionl(params)
ool

[type] functionl(params)
. { // functionl body

{...}
{ // functionl body data visible only in functioni

data visible only in functioni ¥

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

{ // function2 body

data visible only in function2

¥

[type] function2(params)
i

{ // function2 body
data visible only in function2

MpoypauuaTIoTIKEG TeXVIKEC 2022
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K)\CIGEIC; Kalnpoypauuam e 7

¢ Mexpl onuepa: Eva npoypapgua Pe pia evvola ivai
) |.uc1 KAQon

o [Nepiexel pETABANTEG PVAENG ( )

o [epiexel ouvapTNoElC (HEBOdOUC)

o H exTeAEON EEkivael auTopaTta (main)

¢ To av eva (PEXp! onuePa avTiAnnTo ano Pac)
"npoypappa" pnopei va 10woei we kAaon,
e€apTaral ano To av Ta dedopeva Kai ol
AEITOUPYIEC TOU QVTIOTOIXOUV O€ Wid ovTOoTNTa
ToU "nediou Tou NPOBANUATOC" NouU AUVEI

MpoypauuaTIoTIKEG TeXVIKEC 2022
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¢ MovTelonolouv kanola 0€doPeva Kai Tn
OUUNEPIPOPA TOUC
+ OnoiodnnoTe NPOoypaupa pnopei va Bewpndei w¢

nepiypa®n (uAonoinon) TNG CUNNEPIPOPAC TWV
OedONEVWV TOU

¢ lMpoooxn:

o Mnopoupe va ypawoupe eva "kalo"
NPOyPapa nou va €xel 0Aa Ta noloTIKA
XapakTNPIOTIKA TNC £vvolac "kAaon"

o Mnopoupe va ypawoupe pia "kakn" kAaon nou
va nepiexel "o, va’ vai'.

MpoypauuaTIoTIKEG TeXVIKEC 2022

22



class [6vopa] { ©a enaveNBoupe, oTn oculTNoN NEPI
; KANPOVOUIKOTNTAC
public:

Nedia/pné6odoL opatd evidg Kol €KTOC TG KAAONC

private: // default!
Nedia/pébodoL opatd pdévo péoca otnv KAAOQ

protected:

Nedia/péOodoL opatd péca oTnv KAAON KAL OTLC
KAdoeL¢-nmoLd L&

} s Access public protected private
Same class yes yes yes
Derived classes yes yes no
Outside classes yes no no

MpoypauuaTIoTIKEG TeXVIKEC 2022 23



¢iAocopia (object-oriented)

o aPaipeon dedopevwy / anokpuwn
NANPOPOPIWV

o evOuAakwon (encapsulation) = nedia kai
LEBOOOI HECA OTA AVTIKEIYEVA

e MEPIOCCOTEPA OTNV NOPEIA

+ AkoAouBei napadeiypa
o MavtewTe: piyadikoi apiBuoi

MpoypauuaTIoTIKEG TeXVIKEC 2022
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+ Miyadikoi apiBuoi, pe class (object-oriented)

class complex {
public:
complex (double r = 0.0, double 1 = 0.0);
complex add(complex c);
void print (ostream &out) ;
private:
double re, im;

};

Anpooio kal I0IWTIKO PJEPOC
Media kal pEBodol, KATAOKEUAGTNC

MpoypauuaTIoTIKEG TeXVIKEC 2022 25



- e e = =

.

(class complex ({

public:
complex (double r = 0.0, double 1 = 0.0);
double norm() ;

}; complex.hpp

7

.

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

}

double complex::norm() {
return sqrt(re * re + i1im * im) ;

~N

} complex.cpp

Towc kal o€ EexwplioTa apxeia!

MpoypauuaTIoTIKEG TeXVIKEC 2022
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| pIO|JO(;|J€905(1)V £VTO(;K)\CIGI”]C;

/Elass complex ({ >
public:
complex (double r = 0.0, double i = 0.0) {
re = r, i1m = 1,
}

double norm() {
return sqrt(re * re + i1im * im) ;

}

17 complex.hpp /

AvaykaoTika oTo id10 apxeio!

¢ YAonoinon: peBodol inline

MpoypauuaTIoTIKEG TeXVIKEC 2022
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Elcavancrro obJect orlentatlo =

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 < "+" << 1m << "1i" << endl;

}

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

}

MpoypauuaTIoTIKEG TeXVIKEC 2022
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4 I-Id)c; O'KE(PTI;IKGHE;;; class complex {
public:

KaBe piyadikog apiBpuoc pnopei S
va ypagTei oTn poper a + 1 b, :> oG i, g
onoua, b € R bi

class complex {
public:

@é)\OUlJE vda OPiCOUIJE H|Y06|KOUC |:> complex (double r, double i) ;

¥

class complex ({
public:

@&eA\oupE va NpooBeToUpE PIyadikoug |:> complex add(complex c) ;

©choupe va ep@avifoupe piyadikouc :> void print (ostream &out) ;

I'Ipovpappaﬂo}-nkéq Texvikéc 2022
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_ Elcraywyno-ro obJect orlentatlon S e

¢ EpyaAcia object-oriented uAonoinong (part I)
o [poodlopIoTEC OpaATOTNTAC

o KaTtaokeuaoTec (constructors)

o KataoTpopeic (destructors)

o MeBodol getter / setter

o DiNec ouvapTnoEIC

o YNep@PopTwOon TeAeoTwV (overloading)

o MegB0OOI const

o 2TATIKG NEDIA Kal uebodol

MpoypauuaTIoTIKEG TeXVIKEC 2022
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_ Eloaywyno-ro obJect orlentatlon S U

¢ EpyaAcia object-oriented uAonoinong (part I)
o [poodlopIoTEC OpaATOTNTAC
o KataokeuaoTteg (constructors)
o KaraoTpoeic (destructors)
o MeBodol getter / setter
o DiNec ouvapTnoEIC
o YNep@PopTwOon TeAeoTwV (overloading)
o MegB0OOI const
o 2TATIKG NEDIA Kal uebodol

MpoypauuaTIoTIKEG TeXVIKEC 2022
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¢ ExTelouvTal autopaTa Pe Tn OnAwon evoc
AVTIKEIUEVOU

¢ Exouv navra To ovoua TnG KAAong
¢ AEN €xouv TUMO

¢ Mnopei va sival NEpIcoOTEPOI TOU £VOC, AAN
NPENEl va £xouv OIAMOPETIKN AiOTa NAPANETPWV
(signature)

MpoypauuaTIoTIKEG TeXVIKEC 2022 32



+ KalouvTal OTav kaTaoTpEPOVTAl TA AVTIKEIUEVA
(anodeopeveTal N PUVAUN TOUC)

+ KaBe kAaon €xel povo evav destructor

class complex {
public:

~complex () {
cout << "a complex number dies... :-("
<< endl;

MpoypauuaTIoTIKEG TeXVIKEC 2022
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int main() {
complex cl(3, 4), c2(1, 2);
complex ¢ = cl + c2;
cout << ¢ << endl;

}

¢ O kataoTpopeac 6a kAnBei TPEIC POPEC yia Td
AVTIKEIPEVA c1, c2 KAl ¢, OTAV TEAEIWOEI N
main .

¢ To id10 kal €dw (yiaTi;)

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

}

MpoypauuaTIoTIKEG TeXVIKEC 2022
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_ Elcraywyno-ro obJect orlentatlon S e

¢ EpyaAcia object-oriented uAonoinong (part I)
o [poodlopIoTEC OpaATOTNTAC

o KaTtaokeuaoTec (constructors)

o KataoTpopeic (destructors)

o M£Bo0OOI getter / setter

o DiNec ouvapTnoEIC

o YNep@PopTwOon TeAeoTwV (overloading)

o MegB0OOI const

o 2TATIKG NEDIA Kal uebodol

MpoypauuaTIoTIKEG TeXVIKEC 2022
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Good practice

Getters/Setters



_KaAn npakrikn: peBodol getters / setters

Ly s

¢ H opatotTnTa TwV peEAwV Piac kKAaonc ano £Ew
NPENEl va €ival n eVvTeEAwC anapaitnTn:

o OpIopOC avTikeEIuevwy (constructors)

o Anodoon/avayvwaon TIHwV og/ano nedia
(setters/getters)

o YNNPEOIEC TNC KAAONC NPOC Ta £EW

¢ Me Baon auta (yevikn "ypapun™):
o 'OAa Ta peAn piac kAaonc dnAwvovTal private
o Mebodol getters, setters kal unnpeoiec
dnAwvovTal public

MpoypauuaTIoTIKEG TeXVIKEC 2022 37



_KaAn npakTikn: getters

= == - — R

¢ Mia pebodoc "getter" emoTpePel:

o TNV TIMN €vOC NEDIOU N £VA AVTIKEIPUEVO TOU
TUNOU TOU nediou

o To anoTeAeopa evoc unoAoyiopou (private
LEBOOOU TNC KAAONC) NOU EKTEAEITAI EVTOC

+ KaAn 10¢a:
uia peBoodoc getter AEN npenel va spgavidel
output oTnv 0Bovn

MpoypappaTIoTIKEG TexVIKEG 2022 38



¢ Mia pebodoc "setter":

e 2UVNOBWC €ival TUNOU void, EKTOC av NPENEl va
ENIOTPEYEI TO ANOTEAEOUA TNG EKTEAEONC TNC

o AIVEI TIC TINEC NOU OEXETAI WC NAPAUETPOUC,
oTa avtioToixa nedia TG KAaong

o [poKaAei TNV eKTEAEON OAWV TWV HEBODWV
nou unoAoyidouv TIUEC eEapTnUEVWY NESIWV
(av unapyouv), woTe OAa Ta nedia va £XouV
OWOTEC (=0UVENEIC) TIUEC

MpoypauuaTIoTIKEG TeXVIKEC 2022
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line myline(0,0,1,1);

class line myline.calclen() ;
float x1,yl1l,x2,y2,1len

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

myline.x1 = -1; // move the

float calclen() myline.yl = -1; // one end
I cout << myline.len; // 1.4142

// (ERROR!)

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

H gu0Uvn TNG CUVENEIAE TOV TIHWV TWV NESIWV TOU AVTIKEIHEVOU,
AVvNKEl OTOV XPNOTN TOU: Kakn 10€a!l
MpoypappaTIoTIKEG TexVIKEG 2022 40



Mapadeiyya getters

S e - S e

class line

float x1,yl,x2,y2,1len line myl:l.ne (0101111) ’

line(float X1,Y1,X2,Y2) { cout << myline.len; // 1.4142
x1 = X1; yl = Y1;

x2 = X2; y2 = Y2,
calclen() ;

} myline.setX1l (-1);

myline.setY1l (-1) ;

fl:ilt:;‘l:’fl(fhat X1) { cout << myline.len; // 2.8284

cout << myline.x1l << "\n";
float calclen()

t

private public

cout << myline.yl << "\n";

H gu0Uvn TNG CUVENEIAE TOV TIHWV TWV NESIWV TOU AVTIKEIPHEVOU,
avnkel oTnv kAaon!
MpoypauuaTIoTIKEG TeXVIKEC 2022 41



apaéslypa getters / setters :

class line

float x1,yl,x2,y2,1en line myl:l.ne (0101111) ’

e T cout << myline.LEN(),; // 1.4142
x1 = X1; yl = Y1;
x2 = X2; y2 = Y¥Y2;
calclen() ;

} myline.setX1l (-1);

void setXl (float X1) { myline.setY¥Yl (-1);
x1 = X1; cout << myline.LEN(); // 2.8284
calclen(); }

setter
// same for setYl...

cout << myline.X1() << "\n";

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

return x1; }
return yl; }

H guBuvn TNC CUVENEIAG TWV TIHWV TOV

// same for X2,Y2,len... 5 : A :
nediwvV Tou AQVTIKEIHEVOU AVNKEI oTRV KACIO'I]!

sl Gl ) MpoypauuaTIoTIKEG TeXVIKEC 2022 42



_ Elcraywyno-ro obJect orlentatlon S e

¢ EpyaAcia object-oriented uAonoinong (part I)
o [poodlopIoTEC OpaATOTNTAC

o KaTtaokeuaoTec (constructors)

o KataoTpopeic (destructors)

o MeBodol getter / setter

o DiNec ouvapTnoEIC

o YNep@PopTwOon TeAeoTwV (overloading)

o MegB0OOI const

o 2TATIKG NEDIA Kal uebodol

MpoypauuaTIoTIKEG TeXVIKEC 2022
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¢ Mia ouvaptnon N khaon B, nou dnAwveTar wg
"(IAN" TNC KAAonc A, £xel npoofacn o€ OAa Ta
LEAN TNG A, aveEapTnTa ano TNV OpdTOTNTA TOUC

class Line {

private: // private is the default!
float x1, yl1, x2, y2, length;
public:

Line(float X1, float Y1, float X2, float Y2) {
x1=X1; yl=Y1; x2=X2; y2=Y2;
length=sqgrt (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));

}

MpoypauuaTIoTIKEG TeXVIKEC 2022
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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(¥2)

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

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

}
friend float hypot (Line) ;

|-

float hYPOt(Llne L) { MpoypappaTIoTIKEG TexVIKEG 2022
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¢ O1 TeAeoTeC Pe OUO TEAOUUEVA UNMOPOUYV Vda
uAonoinBouv pe GUo TPOMOUC

¢ #1: wc peBodol TNC KAAong

class complex {
public:

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

}

7
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¢ O1 TeAeoTeC Pe OUO TEAOUUEVA UNMOPOUYV Vda
uAonoinBouv pe GUo TPOMOUC

¢ #2: wC PIAEC OUVAPTNOEIC

class complex ({
public:

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

}

5
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* Yneppoptwon (overloading) TeAeoTwv: + Kai <<

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;

-
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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) {
out <<:¢c . re << "#+" << '¢c.im << 31"
return out;

}

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

}
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+ Kai oTic duo nepINTWOEIC N Xpnon &ivai idia:
cl + c2

¢ 2TnV NepinTwon #1 To avTiKeiyevo el €ival auTto
yla TO onoio KaAsital n peBodocg kal To ¢2 €ival n
NApAUETPOC

¢ 2TnV NepinTwon #2 kal Ta dUo avTIKEIPeva Eival
napaueTpol (NPOKEITAl YIa ouvapTnon, ox! Yid
1EB0OO)
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‘MéeBodol kal QiAeg ouvaptnoelg  (iv)

¢ O TEAEOTNC EKTUNWONG OUWG UMOPEI VA
uAonoinBsi povo w¢ piAn cuvaptnon (yiati;)

class complex {
public:

friend ostream& operator<<(ostream &out,
const complex &x) {
out /<€ X re &< ikl gt <K
return out;
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ant £0)y 4

int f(int x)

e

}

voaid Tibool x;: int Vot v}
int f(const complex &c) { ... }

]

[/ 2
// 3
(]

¢ Ao@Epovy oto TANO0C Kol TOVE TUTTOVE TOV

TOPAUETPDV

£();

f(42) ;
flitrue; 17):;
complex 1i(0,
£(1);
£(42.0) ;

)7

/]1
/]2
/] 3

/] 4
/] 4 wari/
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int . f£lant sy {05 L2

¢ AnayopeueTal va npooTedEl N NapakaTw, Nou
dlapePEl ano TNV 2 UOvo aTov TUMno

ENICTPOPNC

bool f(int y) { ... }

¢ JUUnNEPAcPa: NOAUNAOKOC UNXAVIOUOC

¢ MEPINAEKETAl AOYW TWV QUTOUATWV
LUETATpONWV (Coercions)

¢ Va XpnoIJonoleiTal He PpeIdw

MpoypauuaTIoTIKEG TeXVIKEC 2022

53



[pIv NPOXWPNOOUUE

Mapadeiyua



¢ Eva N-diaoTarto diavuopa napioTaveral Je evav
puovodlaoTaTo nivaka Pe N-oToixeia

¢ ZnTeiTal
o Na dnuioupyoupe diavuouara
o Na diapBaloupue Ta oToIXEIQ TOUC AMO TO
NANKTPOAOYIO
o Na eu@avifoupe Ta oTOIXEIQ TOUC OTNV 060VN
o Na noAAanAaocialoupe diavuopa Pe apiOuo
o Na npooBeToupe diavuopaTa PHETAEU TOUC
¢ MNapadeiypa (N=3)
« A=(2, 4, 5), B=(3, 1, 0), A*2=(4, 8, 10),
A+B=(5, S, 5) MpoypapHamoTikéc Texvikéc 2022 55



¢ 2uvapTnon nou OEXETAl WC NApAUETPO Nivaka pe N
OTOIXEIA Kal Tov YeUilel ue dedoPEVa ano To
nANKTPOAOYIO [readvector]

>UvapTnNon Nou OEXETAl WC NAPAUETPO Evav Nivaka
ue N oToIxeia kal Tov EKTUNWVEI OTNV 06ovn

[ printvector]

2UvapTNoN Nou OEXETAl WC NAPANETPOUC EvaV
uovodiaoTaTto nivaka Pe N oToixeia kal evav apibuo,
kal noAAanAacialel OAa Ta OTOIXEIA TOU Mivaka PE TOV
apiBuo auto [multvector]

>UvapTnon nou OEXETAl WC NAPANETPOUC OUO MIVAKEC
ue N oToixeia kal NpoCoBETEl Eva NPoC eva Ta GTOIXEIA
Tou OEUTEPOU OE€ AuTa Tou npwTou [addvector]
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2x£dia0n XWPIG TN XpNOoN KAAOEWV

floatx tbl e e float *tbl/
int n
float *tbl | printvector
int n
float xtbl . nulVector floatx tbl
float x int n

float *xtbll

addVector float *xtbll

int n float xtbl2

main()
floatx 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) ({
int i;
for (i=0; i<N-1; i++) cout<<<tbl[i]<", ";

cout<<tbl[i];
}
// MULTIPLY VECTOR
void mulVector (float *tbl,
for (int i=0; i<N;
}
// ADD VECTOR
void addVector (float *tbll,
n) {
for (int i=0; i<N; i++)
tbll[i] += tbl2[i];

int n,

float £f) {
i++) tbl[i] *=

float *tbl2,

int main() {

float *p = new(nothrow) float[N];
if ('p) {

exit(1l);
}

float *p2 =
float a;

new float[N];

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

addVector (p, p2, N);
. printVector (p, N);

return 0;
int }
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¢ Oplopoc piac kKhAaonc myvector nou nepIEXE!
o 'Evav povodiaotaoTo nivaka pe N oToixeia [vector]
o Mebodo avayvwonc ano To NANKTPOAOYIO
o MeB0OO ekTUNWONC OTNV 0B0VN

o MEB0OO NoOU dEXETAI WC NAPAPETPO Evav apiBuo
kal noAAanAaacialel oAa Ta OTOIXEId TOU
dlavUouaTOoC JE QUTOV

o MEB0OO NOU OEXETAI WC NAPAPETPO Eva vector Kal
NPOOBETEI Eva NPOC £va Ta OTOIXEIQ TOU OTA
OTOIXEIA TOU Nivaka TnG KAaong
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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); vi.print();
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class Vector {
float* elements;
int E;
public:
Vector (int) ;
void read() ;
void print() ;
friend void readVector (float*, int);
friend void printVector (float*, int);

Y

Vector: :Vector (int n) {

E = n;

elements = new floatl[E];

for (int 1=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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¢ Mg xprion unepeopT®Wong
¢ KolvOc KaTaokeuaoTnG

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

}
n 1ooduvapa:

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

H TeAeuTaia popen diaxwpilel TNV apxikonoinon
TwV NeOIWV TOU AVTIKEIEVOU anoO AAAEC EVTOAEC.
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¢ Default constructor
complex() { re = im = 0; }

n 1coduvaya:
complex(): re(0), im(0) {}

KaTaokeuaoTnc Xwpic NapaPeTpouc, KaAsiTal
auToONaTa OTAV EXOUUE Mn.X.

complex c;

Av 0gv opIoTei GANOC KATAOKEUAOTNC VIa Wia
kAaon, n C++ opilel autoparta evav default
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¢ Copy constructor

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

}

n 1ooduvaya:

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

KaAeiTal autopaTa oTav XOULE Mn.X.

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

o Av 0ev opioTel yia pia khaon, n C++ opicel
auTopaTa evav copy constructor nou
avTiypaPel Eva-eva Ta nedia TOU AVTIKEINEVOU

o AUTO OtV €ival navra 1o embuunTd  Y/ari;
(6a To oulnTnooupE o€ Aiyo OTO NAPAdEIYUA
LUE weight KdI totalWeight)
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+ KataokeuaoTnc nou enITPENEl AUTOUATN
LUETATPOMM TUMOU
complex (double r) { re = r; im = 0;

N Ic0dUvaa:
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; // Avapopad oro ToEYOV
avTiKEUEVO!

}

KaAeiTal aqutopaTa oTav £XOULE M.X.

cl=rcde

Av Oev opioTei yia pia khaon, n C++ opilel autouaTa
evav TEAEOTN avabeonc Nou avTiypaPel eva-eva Td
nedia TOU AVTIKEIUEVOU
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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;

yi
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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 &ivar AaBoc:
constantlyFatPanda.setWeight (730) ;

// AAAa ovoruyac kar auro eivar AaBoc:
cout << constantlyFatPanda.getWeight ()
<< endl;
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class Person {
public:
Person (double w) : weight(w) {}

double getWeight )[const]{

return weight; Avt N 1EB0VOG
} umopel va KaAeiton

void setWeight (double w) ({ Yo otadepd

weight = w; (const)
} S ] OVTIKEIUEVOL

private:
double weight;

yi

Avtn oyt
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int main() {
Person me (75) ;

cout << me.getWeight() << endl;
me.setWeight (76) ;

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

const Person constantlyFatPanda (630) ;

// Auro eéakolouBei va eivar AaBoc:
constantlyFatPanda.setWeight (730) ;

// AAa rwpa auto eivar oworo:
cout << constantlyFatPanda.getWeight ()
<< endl;
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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() {
cout << x.getWeight()

<< endl

<< x.getTotalWeight ()
<< endl;

Person *z = new Person(85) ;

»1165

cout << Person: :getTotalWeight()
<< endl;

delete z;
cout << y.getTotalWeight ()

» 250

<< endl;
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