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KAnpovouikotnta

H kAnpovopikotnta €ival €va amo Ta MO IGXUPA XAPAKTNPIOTIKA TOU
avrlkslusvootpacpoug npoypauuatlopou

Eivat o pnxaviopog mou eMTPEMEL OE Hia KAAon va KAnpovopei OAn tn
CUMTTEPLPOPA KAl TIG 1I010TNTEG HiaG AAANG K)\acng

H kAdaon mou KAnpovopei ovopaletal mapaywyn n amoppeoucd KAAon
derived class), evw n KAdon mOU TAPEXEL TRV KANPOVOUIKOTNTA ovopddetal
aclkn KAdaon (base class).

‘Eva amo ta mAEOVEKTNHATA TNG KANPOVOUIKOTNTAG Eival OTI EMTPETEL TNV
EMAVAXPNOIYOTIOINON TOU KwoIKA. Apou ypagei pia Bacikn KAAdon Kat Yivel
eko@alpatwon, ds xpeialetar va tnv §avamelpagoupe. Mmopoupe va tnv
TTPOCAPHUOCOULE vd Aeutoupysl o€ OlAWPOpPEC GUVONKEC.

H emavaxpnoiyomoincn umapXxovtog Kwolka £E0IKOVOHEL XPOVO, XpNHa Kdal
au€avel tTnv aflomortia Tou MPoypPAPHATOG.
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KAnpovopikotnta

Ymootnpilovtal 3 TUmol KANPOVOUIKOTNTAG:

(1) public

Kabe avtikeipgevo piag mapayopevng KAAong €ival aviikeigevo Katl tTnG Baolkng KAdaong.
Avtikeipeva piag Baolkng KAaong Ogv €ival avTIKEIPEVA TNG TAPAYOUEVNG KAAGNG.
Napadeilypa: ‘OAa ta autokivnta givat oxnpata, aAAd v IGXUEL TO AVTIGTPOYO.
EmtpEmeTal n mpoomEAAON TWV HN I0IWTIKWY HEAWY TNS BAGIKAG KAdonG.

H mapayopevn KAAon UmoOpEil va €mMPEPEl AAAAYEC oTa IOIWTIKA HEAN TNG BAGIKAC
KAQong, HECW KANPOVOUOUUEVWY HN I0IWTIKWY HEOOOwWV.

(2) private

Avtiotoixn He Th oxéon ouvOeong (Ba peAetnbei apyotepa).

(3) protected

Xpnoigomoleital omavia.

X
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KAnpovopikotnta

lepapxia KAACEWV
-Apeon Baoikn kAaon: KAnpovopeital an’ euBeiag (1epapxia vog emmedou).

“Eppeon Baoikn kKAdon: KAnpovopeitait o€ 1epapxia OUO N MEPICCOTEPWV
EMMESWV.

-ATTAn KAnpovopikotnta: Mia mapayoudevn KAAon cuvOEETAl UE Hia povo Baocikn
KAdon.

-MoAAanmAn KAnpovopikotnta: Mia mapayopevn KAAon ouvOEeTal HE TMOAAEG
Baclkeg KAQOEIG. Oa MPEMEL va XPNOIHUOTOLEITAl HE TPOCOXN.

P
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lepapxia KAnPOVOUIKOTNTAC

lepapxia kAnpovouikotntag yia HEAN akaonuaikng
KOlvoTntag:

Médog KoiLvétntag

B N

YndAAnAo¢  Enovdactfg| | AmdépoLTog KA poVouIKGTITL
/ \\ Ankﬁ —
Axabqualxog ALoLRNT LKOG Khnpovopikdma
, Am\ —
ALO LKAV AL3&OCKRWV KAnpovoukoTToL
\ / [ToAhamAn —
ALOLKOV-ALOAOCKRWV KANPOVOpIKOTNTOL
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lepapxia KAnPOVOUIKOTNTAC

lepapxia kAnpovouikotntag yla oxnuata:

ZxHpa

/

2-ALao0TdOEWVEXARA

KUkAog¢

Tetpdywvo

Tpiywvo

_ Rl

3-AlOTACEWVZX MO

A

Zpaipa

Kupog

Tetpaedpo
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2XEOEIC «Is - A» Kat «Has - A»

e 2XE0N «Is - A»: UTTOONAWVEL OXEON KANPOVOUIKOTNTAG
o Eva avtikeigyevo piag mapayopevnG KAAong UMOPOUME vaA TO XEIPICTOUHUE KAl WG
AVTIKEIPEVO TNG BAGIKAG KAAONG.

«MNapadsyuya: Avutokivnto, @optnyo, MotooikAEta Is a ‘Oxnua

-O1 1810tnTeC/oupmepipopd TNG KAAong ‘Oxnpa 10XUOUV Kdl yid TIGC KAAOEIG

Autokivnto, ®optnyo, MoTocIKALTA.

«2X€on «Has - A»: umodnAwvel oxéon ocuvOeong
o Eva QVvTIKEIUEVO TEPIEXEL €vA N TEPIOCOTEPA AVTIKEIHEVA AAAWYV KAACEWV WG
HEAN.
«MNapadeiyuya: Avtokivnto has 1 Mnxavn, 1 Tiuovi, 4 MoptegK.T.A.

P
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Baoikn kKAdon Baong Kat mMapayoOUEVEC

e ‘Eva avtikeigevo piag mapayopevng KAAong €ival eva (is a) avtiKeEIPEVO Kal
NG Baoikng KAaong.
- Napadsiypa: eva Tpiywvo givdl £va MEwPETPIKO IXNHA.
e H kAaon Tpiywvo KAnpovouei TNV KAdon MEwPETPIKO IXNHA.
e NewpeTpIKO IXxNua: Baoikn kKAaon (base class)
e Tpiywvo: mapayopevn kKAaon (derived class)

« H Bacikn KAAon avumpoowmeUEl Hid YEVIKOTEPN E€vvola am’ oOtl n
Tapayopevn KAAon (oxEon Yevikeuong/10ikeuong).

- Napadsiyua:
e Base class: 'Oxnpa
- Autokivnto, ®optnyo, Bapka, ModnAaro, ...
« Derived class: Autokivnto
- To autokivnto €ival gia €101Kn Katnyopia oxXxnUAtTwy

— X
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Mapadeiypata KANPOVOUIKOTNTAG

Base class Derived classes
Xnoudaoth¢ Metantuy LakOG
Npontux LakdC
ZxApa KUxAoG
Tpiywvo
OpOoyavio
Ad&ve Lo doLTnTLKO

KoaTaVOAWT LKO
ZTEYOOT LKO

Yn&AAnAog [IAfpouc AnacxOAnorng
Mep1kA¢ AnaocxdoAnong

Noyoap Laopd¢g 'OYeng
TapLeuvtnpiou

B T
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BacIKEC KAl MAPAYOUEVEC KAAOEILG

Tumog KAnpovouikotntag public

Opiletal pe TNV EVIOAN:

class TwoDimensionalShape : public Shape

H mpooméAaon tTwv IOIWTIKWY HEAWY TNG BAclKNg KAAdong Oev Umopei va yivelr am’
guBeiag, mMapoAad autd TA IOIWTIKA HMEAN KAnpovopouvtdl Kdl HUMOPOUHUE vd Td

XEIPIOTOUHE HECW TWV |
Ta Onpocia Kal TPooTATEUHEVA

PIAIEG BUVAPTNOEIC OEV KAnpPOVOpoUVTal.

IOIWTIKWY KANPOVOUOUMEVWY HEOOSWY.
UEAN NG Baolkng KAAong KAnpovopouvtal Kal givat

gxq%n an’ euBeiag| mpoomEAaon Toug (HE XPNon TOU OvOopatog Ttou HpEAouc). Ot

> Zuvaprﬁoelg nmov oJnAwvovrtal

H ysraB/\nrﬁ-yéAog autng ™ng Karnyopiag
pmopei va mpooneAaocO¢si ano auvaprnaeu;—
HEAN HEoa otnv Ok TNG KAAon n o€
omolaonNmotTe KAdOn mNOU KANPOVOUEi TN
Olkn T™N¢ KAaon. Aev umopei va
npooneAacOei ano ouvvaptnoeic £éw am’
QUTEG TIC KAJOEIG.

oto public
Tunua piac kKAdong He TO npobeua frlend

aAAa opilovrat onw¢ Ol Kavovu(eg
OUVAPTIOEIG EKTOC TNG KAAONG, Xwpic TO
class_name ::, kal npoone)\auvouv Ta

I0IWTIKd ps:/\n TWV AVTIKEIUEVWV TNG K/\aong
Kata ouvémesia O€ amoteAoUv ouvapTNOEIG-

HEAD.

P
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DiAleC ouvapTNOEIC

#include <iostream>
using namespace std;
class Rectangle

{

private:
int width, height;

public:
Rectangle()
{}
Rectangle (int X, int y) : width(x), height(y)
{}
int area()
{

return width * height;
3
e
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DiAleC ouvapTNOEIC

friend Rectangle duplicate (const Rectangle &param);
}: // t€Nog TNC KAAong Rectangle
Rectangle duplicate(const Rectangle &param)
{
Rectangle res;
res.width = param.width*2;
res.height = param.height*2;
return res;
} // oplopog TG PiAlag cuvaptnong xwpi¢ cuvOson Pe TNV KAAon
main () {
Rectangle foo;
Rectangle bar (2, 3);
foo = duplicate (bar);
cout << foo.area() << endl;

}

A
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DiAleg KAAOEIC

Mapopola Pe TIG PIAIEC ouvapTNOEIG, Hia PiAla KAaon £xel HEAN pE TpooBaon o€
IOIWTIKA N MPOCTATEUMEVA HEAN £TEPNG KAAONG:
#include <iostream>
using namespace std;
class Square;
class Rectangle
{
private:
int width, height;
public:
int area ()

{
}

return (width * height);

X
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DiAleC KAAOEIC

void convert (Square a);
}; // t€MNog TnG KAAong Rectangle
class Square

{
friend class Rectangle;
private:
int side;
public:
Square (int a) : side(a)
{

}; // T€AoG TG KAAoNGg Square
void Rectangle::convert (Square a)

{
}

— X

width = a.side; height = a.side;
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DiAleg KAAOEIC

main () {

Rectangle rect;

Square sqr (4);

rect.convert(sqr);

cout << rect.area();
}
2€ auto to mapadelyya n KAaon Rectangle sival ¢iAla KAdon tng KAdaong Square,
EMTPEMOVIAC OTIC ocuvaptnoelg HEAn tng Rectangle va éxouv mpooBaon ota
IOIWTIKA Kal MpootateUdeva PEAN tng Square. H Rectangle €xel mpooBaon otn
nuetaBANTN-pEAOG Square::side, n omoia TEPLYPAPEL TNV MAEUPA TOU TETPAYWVOU.

A&ilel va onuelwOEil OTI oTNV APXN TOU TTPOYPAHUHUATOC UTTAPXEL KEVR ONAWGN TNG
kKAaong Square. H OnAwon e€ivalt amapaitntn O10tt n KAdon Rectangle
Xpnolgomolei tn Square (w¢ MAPAUETPO OTO HEAOG convert) kKalt n Square
xpnotipotmolei tn Rectangle (dnAwvovtdg tnv wg @iAla).

— X
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DiAleg KAAOEIC

Acev umapxetl apgolBaidotnta otnv £vvola tTnG @iAlag KAAong, Kabwg To molog
givat @iAlo¢ mpo¢ molov Kabopiletali pnta Kai Oev UMOVVOEital: XTO
mapadetyya n KAaon Rectangle Bswpeital @iAla tng KAdong Square, aAAd n
Square O0t¢ Oewpeitat @iAla amo tn Rectangle. Kata ouveEnela, ol
ouvaptnoeig-HEAN TNG KAdong Rectangle pmopouv va €xouv mpooBaon ota
IOIWTIKA Kal TPOOTATEUHEVA MEAN TNG Square aAAd OXi TOUPTAALV.
E€umakouetal OtTI o€ mepimTwon mou n Square OnAwOei iAla KAdon TG
Rectangle, ATOKTA ™ OXETIKN mpocBaon.

H 1010tnta twv piAlwyv cuvaptRoewy Kal KAdoewyv Oev gival petaBiBaoiun: H

@iAla KAdon piag KAaong @iAlag mpog tpitn 0t Oswpeital @iAia mPOC TNV
TpiTn, EKTOC Kl av oploBei pnta.

— X
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BacIKEC KAl MAPAYOUEVEC KAAOEILG

[MpoomEAACH MPOOTATEVUONEVWY HEAWY HEAwWYV: EvOiaueco emimedo
mpootaciag oedopevwy petaéu public kat private.

-H mpoomeAaon Twv MPOCTATEUOHUEVWY HEAWYV Eival EQPIKTH OE:
«MEAN TG Bacikng KAAong
«DiAlec cuvaptnoElg TNG Baoikng KAAong
e MEAN TNG TAPAYOHEVNS KAAONG
« DIAIEC CUVAPTNOEIC TNG MAPAYOHEVNG KAAONC

/\
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|610TNTEC MPOOTATEVOUEVWY HETABANTWY - HEAWYV

P

MAcovekTnuarta:
«O1 MapayopeVEG KAQOEIG HTTOPOUYV va aAAA€ouy TIG TIHEG TwV mediwy anm’ gubsiag.

«YTapxel HiKpn BeATiwon TG Taxutntag Kabwg amogeuyetal N KARon tTwv HEOOdwV
set/get.

MelovekTnparta:
«Aev Mpoo@EpovTal yia EAEYXO EYKUPOTNTAG TIHWV, KAOWG N mapayopevn KAdAon
HTTOPEiL va OWGCEL UN-EMITPENTN TIMN.
«Anpioupyia oxecswv €aptnong:

-O1 pgBodol TNG Mapayopevng KAdong €ivatl mo moavov twpa va e€aptwvtal amo
TNV UAomoinon tng Bacikng KAdong.

-Eav aAAa€er n uAomoinon tTNG BAGIKAGC KAAdONG MWOPEI va XPEIAOCTEL va
TPOTOTMOINCOUNE Kal TNV Tapayopevn KAdon.

KENTPIKHZ |\
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KAnpovouikotnta

class Account

{

protected:

float balance;
public:

Account()

{
}
Account(float balance1)

{
}

balance = 0;

balance = balance1;

2
=
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KAnpovouikotnta

void withdraw(float money)

{

}

if (money <= balance) balance = balance - money;
else
cout << “To mooo avaAnyng umepBaivel to tpExov!” << endl;

void deposit(float money)

{

}

balance += money;

float getBalance()

{

}

return balance;

}; // téhoc Tng KAdong account

—m X
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KAnpovouikotnta

“class Accinter : public Account

{
public:

void

{

3
5
main()

{

interest()

balance += balance*0.1;

Accinter aft;

cout << “Tpéxov Mool Aoyaplacpou a1l = “ << a1l.getBalance() << endl;
al.deposit(100);

cout << “TpExov mMoco Aoyaplacpou al = “ << al.getBalance() << endl;
al.interest();

cout << “TpExov mMoco Aoyaplacpou al = “ << al.getBalance() << endl;

}

4
I Tﬂ o
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KAnpovopikotnta

2710 nponyouusvo napadsiyya opilovrai 0vo kAaosig, n Account kat n Accinter.
H mpotaon
class Acclinter : public Account

kaBopilel Tn oxeon tn¢ KAnpovouikotntag. H Acclnter givat n mapaywyn kAaon
Kat kAnpovopei 0A&¢ Tig duvarotnteg tng¢ Baoikng kAaong Account.

2tn main() onuioupyouue £va avtiKeiuevo tn¢ KAaong Accinter:
Accinter a1;

210 avrtikeiyevo Oivetat apxikn twn 0, av Kal OEv UMAPXEl ouvaptnon
gykatraotaon¢ otnv kAaon Accinter. ‘Orav 0Oev wumapxet ocuvaptnon
gyKaraoraong¢ otnv mapaywyn KAdon, Xpnoluomolgitat 1n ouvaptnon
gykatraotraonc ano tn Baoikn kAaon.

P
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KAnpovopikotnta

KENT

°* To avtikeipyevo a1l tng KAdaong Acclnter xpnolpgomolsl TIG
ouvaptnosig deposit() kal getBalance() tng kAaong Account.
Kata tov 010 tTpomo, Otav O METAYAWTTIOTNG Ot BpPIioKEl
KAmola ouvaptnon otnv mapdaywyn KAdon - onAadn tnv
KAdon otnv omoia to al €ival pEAog - avalnta tn ocuvaptnon
autn otn Baolkni KAdon.

e To dedopevo balance otnv KAaon Account €xel ONAwOei wg
protected. Auto onuaivel ott to O£0OMEVO HTOPEL VA
mpoomeEAACOEl amo ouvaptNOEIG-HEAN HECA otnv OIKN Tou
KAdon N o€ omoladNTmOTE KAAGN TMOU KANPOVOUEI Th OIKI TOU
kKAaon. Aev pmopei va mpoomeAAcOel amd ocuvaptNoelC £Ew
am’ autEG TIGC KAAOEIG, OTTwG .X. N main().

X\
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KAnpovopikotnta

[livaka¢ mpoomeAaoiuotrntac
(n mapaywyn kKAaon napaystai ye onpootia npooBaon)

Mé€An Baoikng | NMpoomeAdaocipa | MpooneAaocipa | NpoomeAdacipa

KAAaong amo tn OIKNn amo tTnv amo

NG KAAon mapaywyn avTIKEIPEVa

KAdon £€w aAmo tnv

KAdon

public val val val
protected val val OXl
private val OXl1 OXl

KKKKKKKKKK
MMMMMMMMM

ANTIKEIMENOZTPA®HZ NPOIrPAMMATIZMOZ

- TMHMA MHXANIKQN NAHPO®OPIKHZ TE
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KAnpovopikotnta

Oa mpEMEL va TOVIGOEL 0TI N KANPOVOUIKOTNTA OEV AEITOUPYEI
avtictpo@a. H Baoclkn KAdon Og&v  KANPOVOHEL TIC

OUVATOTNTEG TNG MAPAYWYNS KAAoNG.
Na mapadeypa, eav OnAwocoude otn main()
Account a2;

TO JVTIKEIHEVO aAUTO HMWOPEL vA XPNOIYOMOINCEL TIG
ouvaptNoEelG-HEAN TNG OIKNG TOUu KAAong, aAAa Oev UMOpEl,
yla mapadelypd, va XpnoIJOMOINCEL TN ouvdptnon interest()
NG KAaong Acclnter.

/\
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KAnpovouikotnta

MNapadeiyua: (1) YAomoinon xwpig xpnon protected petaBAntwv-peAwyv
class rectangle
{
private:
float side_a, side_b;
public:
float area() {
return side_a * side_b;
}
void show() {
cout << side_a << “x” << side_b << endl;
}
void set_sides(float a, float b) {
side_a = a; side_b =b;
}
}; // T€Aog tnG Baolkng KAdaong rectangle
theory 5 inheritence_1.cpp
— Tel =

KENTPIKHZ
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KAnpovouikotnta

class box : public rectangle

{

private:

float side_c;

public:

float volume()

{ Emeidn o1 usrafAntéc — péAn eivai
return side_ - IOIWTIKES, N Aammoppéouca kAaon O&v

} Exel mpooBaon oOE AUTEC, OTTOTE

void set_side_c(float ¢) KaAsgitar n ouvdprnon area yia va

{ OUVEIOQEPEI OTOV UTTOAOYIONO TOU
side_c =c; Ooykou.

3

}; // téAog NG mapaywyng KAdaong box

J
T
KENTPIKI—Q
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KAnpovouikotnta

main() {
rectangle a;
box b;
a.set_sides(10,20);
cout << “Rectangle a: ” << endl;
a.show;
cout << “Area of rectangle a =
b.set_sides(20,20);
b.set_side_c(10);
cout << “Volume of box b = ” << b.volume() << endl;
cout << “Area of rectangle included in box b = ” << b.area();

”

<< a.area() << endl;

E | Ch\temphtry.exe (|| |
Ectangie a:s "
Bx2A —
rea of rectangle a = 248 LM

olume of hox h = 4808
rea of rectangle included in hox b = 488

4 | m | b

— T X
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KAnpovouikotnta

"(2) YAomoinon pe xpnon protected peTaBANTWV-HEAWY
class rectangle {
protected:
float side_a, side_b;
public:

}; // T€NoG TNG KAAGong rectangle
class box : public rectangle

{

private:
float side_c;
public:

float volume()
return - e_c;
}

}; // téAog Tng mapaywyng KAdong box
e
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KAnpovouikotnta

Zuvaptnoeig oounong tn¢ mapdywyng KAdong
210 MPONYOUUEVO TIPOYpAppd, €AV BEANCOUUE va amoSwWOOUUE APXIKA TIUR OTO AVTIKEIPEVO al g
mapaywyng KAaong auto 0t¢ Oa eival €QIKTO, ylATI EVw O HETAYAWTTIOTNG XPNOIHOTOIEL pia
cuvaptnon 66punong amé tn Bacikn KAdon otav gival xwpig opiopata, 6ev PTOPEL va To KAVEL yid
OUVAPTNOELG UE opiopata. Ma va To METUXOUHE AUTO, TPETIEL VA YPAWOUHE CUVAPTACELG GOUNGNG
yld ThV mapaywyn KAaon.

class Acclnter : public Account

{
public:

Accinter() : Account()

i
i

void interest()

{
}

balance += balance*0.1;
5

w4
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KAnpovopikotnta

Omote TWPA UMOPOUHE vd ONHIOUPYNOOUHE AVTIKEIHEVA TNG TAPAYwWYNG
KAdoNG KAl vd Ta amo0wOoOUHE APXIKEC TIHEG:

main()

{
}

‘Otav dnuIoupYOUHE avTIKEIMEVA 6TN main(), TOTe KaAouvtal ol avaAoyeg
ouvaptnoelg OOUNoNG Yia va amodwoouV apXIKEG TIMEGC. Mg Tn OnAwon

Acclnter a1;

Accinter a1, a2(100);

EKTEAEITAL N TPOTAGH
Acclnter() : Account()

OToU n ocuvaptnon 60UNoNg Acclinter() KaAei Tnv avucrmxn ouvaptnon
oopnong Account() yia Tnv apXIKOmoinon TOU AVTIKEIMEVOU.

P
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KAnpovopikotnta

Mapopoia, pe tn 6nAwon
Accinter a2(100);

EKTEAEITAL N TpOTAGH

Accinter(float bal) : Account(bal)
omou KaAeitat n ouvaptnon oounon¢ Acclnter() pe €va
oplopga. Autn HE TN OEIpAd TNG KAAEL TNV dAvtiotoixn
ouvaptnon Account() pe €va opiopa Kai tng petraBiBadlel to
oploud, yid va amodoBei w¢ apxiKn TIPN OTO AVTIKEIHYEVO.

/\
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KAnpovouikotnta

Zuvaptnoeic 0ounong tng mapdywyng kKAdong
otav n teAgvtaia £xet OIKEG TNG HETABANTEG-UEAN

Enekteivovtag To mponyoupEVo TPOYpapHd, OEwpoUHE OTI N Tapaywyn KAAon £XEL Tn Hop®n:

class Accinter : public Account

{

private:
float interest_rate;

public:
Acclnter(float bal, float int ,rate) : Accou ),interest_rat
{}
void interest()
{

balance += balance * interest_rate;

}

b

— IEEJTPIK;;:\(
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KAnpovopikotnta

main()

{ ooy
Accinter a1(100,0.1);

cout << "Current balance a1 =" << a1.getBalance() << endl;

a1.deposit(100);
CO < "Current balance a1 =" << a1.getBalance() << endl;

b

cout << "lCurrent balance a1 =" << a1.getBalan
} 5| CA\temp\tny\try.exe /A\ = |- = ||ﬁ|

00 + 100 urrent hbalance al =.1686 ~
I E - & == =1 u = O = ZHH —_
> | M
! urrent balance al @ .
200 + (200 * 0.1) < | i | ]

_ Rl
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KAnpovopikotnta

YTEPPOPTWON CUVAPTNOCEWV-HEAWY

e Mia mapaywyn KAQAon HMOPOUHE VA YPAWOUME CUVAPTNOEIG-HEAN
TTOU £XOUV TO i010 OVOMd JE KATOIEG CUVAPTAOELG TNG BAGIKAG KAAoNG.

2to mapadsiyya mou e€etaloupe, ot ouvaptnoelg deposit() Kai
withdraw() d€xovtal wg OpIoHA £va XPNHATIKO MOCGO Kdl TO MPOCOETOUV I TO
agaipouv avtiotolXxd amo TO TPEXOV MOCO Tou Aoyaplacpou. Aev g€staletal
OHWG N MEPIMTWON KATA TNV Omoid TO TMOCO TOU TEPVA wC Oplopa e€ival
apvntiko. ©a pmopouoce BEBala o EAeyxog autog va mpootedei kateuBeiav oTIC
ouvaptnoelg otn Baoikn KAdon. MNa va pnv «aAAOlWOOUHE>» OUWE TOV KwOLIKa
TNG Baclkng KAAong, Oa TOMOOETNOOUNE TOV €AEYXO AUTO OTNV MAPAYWYN
KAdon:

e
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KAnpovouikotnta

class Acclnter : public Account

{
public:
Acclnter() : Account()
{3
Accinter(float bal) : Account(bal)
{3
void interest() {
balance += balance*0.1;
}
void deposit(float money) {
if (money>0) Account::deposit(money);
else cout << “To mooo O¢gv €ival £€yKupo.”;
}
void withdraw(float money) {
if (money>0) Account::withdraw(money);
else cout << “To mooo O¢gv €ival £yKupo.”;
}
5
el A

KENTPIKHZ
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KAnpovouikotnta

main()

{

Acclnter af;

al.deposit(100);

cout << “TpExov Mooo Aoyaplacpou a1 = “ << al.getBalance();
a1.deposit(-10);

cout << “Tpexov mooo Aoyaplacpou a1 = “ << al.getBalance();
a1.withdraw(50);

cout << “Tpexov mMooo Aoyaplacpou a1 = “ << al.getBalance();
al.withdraw(-5);

cout << “Tpexov mooo Aoyaplacpou a1 = “ << al.getBalance();

TEl %;(
I
KENTPIKHZ
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KAnpovopikotnta

‘Otav eKteA€ital n mpotacn
al.deposit(100);

KaAeital n ouvaptnon deposit(), tTnv omoia o petayAwTttiotng avalntd otnv
mapaywyn KAdon, tn Bpiokel Kal tnv eKteAel. EKel yivetal o EAeyxog €av TO
oplopa gival OETIKO TOOO Kal EPOCOV €ivdl EKTEAEITAL N TPOTAGCH

Account::deposit(money);
omou KaAegitat n ouvaptnon deposit() t™nG BACGIKAG KAAoNg KAl TNG
petaBiBaletal To MOGO WG OPICHA.

Kati avaAoyo I1oxuel Kal yia tn ouvaptnon withdraw(). Tevika
HMTTOPOUME VA MOUME OTI OTav UMAPXEL N idla cuvaptnon otn BAclikn Kdl otnv
mapaywyn KAAon, TOTE €KTEAEITAlL N ouvdPTNONn OTNV mMapaywyn KAdaon (yua
AVTIKEIPEVA TNG Mapaywyng kKAaong). Emiong, va Tovicoude OTI yia va YiVEl n
KAnon twv ocuvaptnoewv deposit() kat withdraw() tng Bacikng kKAaong peca
amo TIC AVTICTOIXEG CUVAPTNOEIS TNG MAPAywyns KAAoNnG, XpnolpomolEital o
teAeoTnG Olakpiong epBEAslacg ::, aAAiwcg ol ocuvaptnoslc 6a kaAoucav Tov
£0QUTO TOUC Kdal auto Oa odnyoucs To MPOYpPAUHUA GE ATTOTUXId.

_ T
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KAnpovopikotnta

e TEl

2uvOoudacopol TPooTEAACNG

Ymapxouv TOAAEG SUVATOTNTEG TPOCTEAACNG. XTO TPOYPAUUA  TTOU
aKoAouOei pmopoupe va OoUpE O1AWYOoPoUC cUVOUACHOUC TPOCTTEAACNCG,
Yld Vad KATAVONOOUME Tmolol ouvouacpol €eival €ykupol Kat Oa
AglToupynoouv:

#include <iostream.h>

class A // Baolkn KAdon
{
private:
int privdataA;
protected:
int protdataA;
public:
int pubdataA;
¥
A

KENTPIKHZ |\
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KAnpovouikotnta

e

YuvOUaGHOl TPOGTIEAACNC

class B : public A // kAdon mou mapayestat dnuoocta

{
public:

void funct()

{

int a;
a = privdataA; // Aabog: pn mpoomeAAGIUO
a = protdataA; // owoto
a = pubdataA; // owoto

}

¥

KENTPIKHZ
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KAnpovouikotnta

YuvOUaGHOl TPOGTIEAACNC

class C : private A // KAdon Tou TTapaystat IOWTIKA

{
public:

void funct()

{

int a;

a = privdataA; // AdBog: pn mpoomeAAGIHO
a = protdataA; // owoTto
a = pubdataA; // owoto

}
3

A
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KAnpovouikotnta

YuvOUaGHOl TPOGTIEAACNC

class D : protected A // KAdon TTouU TApAYETAL TTPOCTATEUHEVA

{
public:

void funct()

{

int a;

a = privdataA; // AdBoc: pn mpoomeAAsIO
a = protdataA; // owoto
a = pubdataA; // owoto

}
b

A
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KAnpovopikotnta

MpoodioploTiko mpocBaong KAnpovopouvtal amo tnv
KANPOVOULKOTNTAG MEAn Bacikic KAGong mapdaywyn KAdon wg ...
public public onuoocia
public private I0IWTIKA XWpiG mpocBacn
public protected TMPOOTATEVHEVA
private public I0IWTIKA
private private I0IWTIKA Xwpic mpocBaon
private protected 1I0IWTIKA
protected public TPOCTATEUHEVA
protected private I0IWTIKA XWwpiG mpocBaon
protected protected TMPOCTATEUUEVA

T ¢
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KAnpovopikotnta

2uvouacopol TPoomeAAoN(g

210 Mpoypapua opiletal pia Baoikn KAdon A omou onAwvovTtal I0IwTIKA,
TMPOCTATEUHNEVA Kal Onpoola dsdopeva. Emiong pe Baon tnv KAnpovopilkotntd,
opifovtal Tpelg Mapaywyeg kAaceig: H B mou mapayetat dnpooia, n C mou
mapayetal 1I01wTIKA Kat n D mou mapayetal mpootTaTEUHEVA.

Eidape mpiv 0TI Ol CUVAPTAGEIG-UEAN TwV TTAPAYWYWV KAAGEWY UTTOPOUY
vd TMPOCGTEAAGOUV TPOCTATEVUHEVA Kal dnpoota dedopeva tng Bacikng KAdong.
Emiong, avtikeipeva tng mapaywyng KAaong O£V UTOPOUV vd TPOCTEAACOUV
TMPOCTATEUHMEVA Kal I0IWTIKA O£00HEVA TNG Baolkng KAaong.

~ AvtiKeigeva TG mMApdywyng KAAong UMOPouvV vd TPOCTEAdCOUV
onpoola Ogdopeva tNG Bacikng KAAong, LOVOV €(OCOV N KAAon mapayetal
onpoota (m.x. n B).
Avtikeipeva mapaywyng KAdong mou mapdayetat 1I61wTikd (m.X. n C) dev
UTTOPOUV va MPOCTEAAGOUY oute Onpocia dsdopeva TtnG Bacikng KAdaong.

, _Av 6¢ dwooupe kamolov kaboplotn mpoomEAAong Otav OnNUIOUPYOULE
Hla KAaon, utotifetal ot elval I0IwTIKOG (private).

— X

KENTPIKHZ
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AAAayn mpooodiopiopou mpooBaong

MNa va aAAaxBei o mpoodlopiopdg mpooBacng yia Kamoto pEAog tng Bacikng KAaong (m.x.
Hia ouvaptnon), Oa mpEmel va yivel n akéAoubn mpocsONKN otnv mapaywyn KAdon:

class rectangle {
private:
float side_a, side_b;

public:
float area() {
return side_a * side_b;
h
void show() {
cout << side_a << side_b << endl;
3
void set_sides(float a, float b) {
side_a = a; side_b = b;
h
5
w4
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AAAayn mpooodiopiopou mpooBaong

H aAAayn mpoodlopicpoU YiveTdl HEGa amo Ty ma
class box : public rectangle

{

private:

float side_¢;
using rectangle :: arD\b
public:

float volume()

{
return area() side_c;
3
void set_sides(float c)
{
side_c =c¢;
}
5
e
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Emimeda KAnpovouikotTntag

Mia kKAaon pmopei va mapax0ei amo pia aAAn KAdon, n omoid
Kat n idla €ival mapaywyn.

class A

i
class B : public A

i
class C : public B

{}

/\
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MeA€tn mepimtwong: lepapxia KANPOVOUIKOTNTAG
TPIWV EMTEOWV

2nMeio -> KukAog -> KuAtvdépog

2nuEio
o ZgUYOG CUVTETAYHEVWYV X-Y 3
KUkAog

e ZeUYOC GUVTETAYHEVWYV X-Y

o AkTtiva
KuAwvdpocg
o ZeUYOC GUVTETAYHEVWYV X-Y
e AkTtiva
* Yyog

/\
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MeA€Tn mepimtwong: lepapxia KANPOVOUIKOTNTAG
TPIWV EMTTEOWYV

#include <cstdlib>
#include <iostream>
#include <iomanip>
using namespace std;

const double my_pi=3.14159;

class Point

public:
Point(int Xx,int y);
void setX(int x);
int getX();
void setY(int y);

{ int getY();
private: void print(); // ektumwon
int x; // Tetunpévn // onpeiou
inty; // Tetaypevn }; // T€Aog tng KAAdong Point
theory 5_hier_inh_1.cpp
_wm X

/\
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MeA€tn mepimtwong: lepapxia KANPOVOUIKOTNTAG

TPIWV EMMESWV

glas Circle : public Point — | KAnpovouei tnv Point.

private:
double radius; // Aktiva tou KUKAou
public:
Circle(int = 0,int = 0, double radius = 0.0);
void setRadius(double radius);
double getRadius();
double getDiameter(); // YmoAoyilel Tn SIAPETPO
double getCircumference(); // YmoAoyilel Tnv mEPUPEPELA
double getArea(); / / YroAoyilel o epBadov
void print(); // Ektumwon avtikelpévou kKAaong Circle
}; // T€Aog tng kKAaonc Circle

— X
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MeA£Tn mepimtwong: lepapxia KANPOVOUIKOTNTAC
TPIWV EMMESWV

class @ublic Circle N
private:

double height; // 'Ywocg tou KuAivdpou
public:
Cylinder(int = 0,int = 0,double = 0.0, double = 0.0);
void setHeight(double height);
double getHeight();
double getArea(); // YmoAoyilel to euBadov
double getVolume(); // YmoAoyilel Tov OYKO
void print();
}: // T€Aog tng kKAaong Cylinder

MMMMMM 1Az ANTIKEIMENOZTPA®HZ NMPOrPAMMATIZMOZ - TMHMA MHXANIKQN NMAHPO®OPIKHZ TE 6



MeA£Tn mepimtwong: lepapxia KANPOVOUIKOTNTAC

TPIWV EMMEOWYV

@int(int xValue,int yValue) : x(xValue), y(yValue)

ﬁiﬁ&é@ ANTIKEIMENOZTPA®HE MPOMPAMMATIEMOZL - TMHMA MHXANIKQN NMAHPO®OPIKHE TE
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void Point :: setX(int xValue){
X = xValue;

}

int Point :: getX() {
return x;

}

void Point :: setY(int yValue){
y = yValue;

}

int Point :: getY() {
returny;

}

void Point :: print() {
cout << ['<<x<<", "<<y<<']y

}

«
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MeA€tn mepimtwong: lepapxia KANPOVOUIKOTNTAG
TPIWV EMMESWV

Circle::Circle(int xValue,int yValue,double radiusValue) :
Point(xValue,yValue)
{

setRadius(radiusValue); // n aAAwg o Kwdkag tng setRadius

}

void Circle::setRadius(double radiusValue)

{
if (radiusValue < 0.0) radius = 0.0;

else radius = radiusValue;

3
double Circle::getRadius()

{

return radius;
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MeA£Tn mepimtwong: lepapxia KANPOVOUIKOTNTAC
TPIWV EMMEOWYV

double Circle::getDiameter() {

return 2 * getRadius();
}

double Circle::getCircumference() {
return my_pi * getDiameter();
3

Ex véou OpPICUOC Tn¢
ouvaprnong print, wore va
EKTUTTWVETAI KAl 1 AKTiva TOU

double Circle::getArea() {
return my_pi * getRadius() * getRadius();

KUKAOU.

3
@cle::priﬁ

Point::print();
cout << "; Radius =" << getRadius();

NAKEATTS ANTIKEIMENOZTPA®HE MPOMPAMMATIEMOZL - TMHMA MHXANIKQN NMAHPO®OPIKHE TE
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MeA€tn mepimtwong: lepapxia KANPOVOUIKOTNTAG

TPIWV EMMECWV

Cylinder::Cylinder(int xValue, int yValue, double radiusValue,
heightValue ) : Circle( xValue, yValue, radiusValue )

{
setHeight( heightValue );

}

double

void Cylinder::setHeight(double heightValue)

{
if (heightValue < 0.0) height = 0.0;

else height = heightValue;

}
double Cylinder::getHeight()

{

return height;

NAKEATTS ANTIKEIMENOZTPA®HE MPOMPAMMATIEMOZL - TMHMA MHXANIKQN NMAHPO®OPIKHE TE
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MeA€Tn mepimtwong: lepapxia KAnPOVOUIKOTNTAC
TPIWV EMMEOWV

}

double Cylinder::getArea()
{
return 2 * Circle::getArea() + getCircumference() * getHeight();

double Cylinder::getVolume()

{
return Circle::getArea() * getHeight();

<)LOL/Cyjnder::print

{

Circle::print();
cout << "; Height = " << getHeight();

w4

Ex véou OPICUOC N¢
ouvaprnons getArea, wore va
umroAoyilsral mAéov 1o gufadov
TOU KUAivopou.

Ex véou OpPICUOC N¢g
ouvaprnong print, wore va
EKTUTTWVETAI KAl TO UWOS TOU
KUAivopou.
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MeA€Tn mepimTwonG: lepapxia KAnPOVOUIKOTNTAC

TPIWV EMTEOWYV

main()

{

Cylinder cylinder( 12, 23, 2.5, 5.7 );

KaAouvrai ol Eupeoca
KANPOVO-LIOULEVEG
ouvaptnoEslG-UEAN 14719

cout << “Initial cylinder’s parameters\n”;
cout << "M-mmmmmmmmmmee e \n"*

cylinder.setX(4); // NEa TETUNUEVN
cylinder.setY(8); // NEa TeTAyHEVN

Point.

cout << "\tX-coordinate is " << cylinder.getX()
<< "\n\tY-coordinate is " << cylinder.getY(
<< "\n\tRadius is " << cylinder.getRadius()
<< "\n\tHeight is " << cylinder.getHeight();

cylinder.setRadius(5.5); // Nea aktiva
— cylinder.setHeight(10.0); // Nfo Upoc—

KaAgitat n aueca kAnpovo-
HOUUEVN ouvaptnon-HEAOG
tn¢ Circle.

P
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MeA£Tn mepimtwong: lepapxia KANPOVOUIKOTNTAC
TPIWV EMMEOWYV

cout << "\N\N-=======mmmmcmcmcmc e \n";

cout << "The new cylinder's parameters are:\n\t";
cylinder.print(); -
cout << fixed << setprecision(2);
cout << "\n\n\tDiameter is " << cylinder.getDiameter();

cout << "\n\tCircumference is " << cylinder.getCircumference();
cout << "\n\tArea is " << cylinder.getArea();

cout << "\n\tVolume is " << cylinder.getVolume();

} X Chtempitheory_5_hier_inh_l.exe EI E

Initial cylinder’s parameters

R—cooprdinate iz 12 []
Y—coordinate iz 23

Radius is 2.5

Height is 5.7

The new cylinder’s parameters are:
Center = [4. 81; Radius = 5.5; Height = 18

Diameter iz 11.88
Circumference is 34.56
Area is 535.64

Uolume iz 958.33

ol
=
KE!TPIKHZ
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[MoAAamAn KAnpovouikotnta

Mia KAaon ymopei va mapaxOei amo MEPICCOTEPEC AMO Hia KAACELG.

class A

{}

class B

i
class C : public A, public B

{}

Avwtepw opilovtal 6Uo Bacikeg KAAoEIG, ol A Kal B, kKal pia tpitn KAdon
n C, n omoia mapayestal Kat amo tnv A Kat amo tnv B.

X
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[MoAAamAn KAnpovouikotnta

Mia kAdaon uymopei va OnpiouynOei HECW KANPOVOUIKOTNTAG dTO
TMEPICCOTEPEG TNG MHiag BacikeEG KAAoEIG, OlaXwPI{OHEVEG HE KOopupa (,)
OoTovV KataAoyo Ttwv Baoclkwv KAaceswv. [Na mapadeiypa, €av Eva
mpoypappa O1Edete pia kAaon Output yia ektumwon otnv obovn Kai
emoOupovucape 0Uo kAdocelg Rectangle kai Triangle va kAnpovopouv ta
HEAN t™NG pali pe ekeiva piag ta&éng Polygon, tote Oa ypagape tov
akoAouBo KwoIKa:

#include <iostream>

using namespace std;

class Polygon

{

protected:
int width, height;

P

KENTPIKHZ
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[MoAAamAn KAnpovouikotnta

public:
Polygon (int a, int b) : width(a), height(b)
{}
}; /1 T€Nog TG KAaong Polygon
class Output
{
public:
static void print (int i);
}; // T€Aog tnG KAaong Output
void Output :: print (int i)
{
cout << i << endl;
3
e ¢

MAKEAGHIAS ANTIKEIMENOZTPA®HZ MPOrPAMMATIEMOX

- TMHMA MHXANIKQN NMAHPO®OPIKHZ TE

66



[MoAAamAn KAnpovouikotnta

class Rectangle : public Polygon, public Output

{
public:
Rectangle (int a, int b) : Polygon(a,b)
{}
int area ()
{

return width*height;

}
1 // T€NOC TNC KAAaong Rectangle
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[MoAAamAn KAnpovouikotnta

class Triangle : public Polygon, public Output
{

public:
Triangle (int a, int b) : Polygon(a,b)
{}
int area ()
{
return width*height/2;
}

1 // T€NoC Tng KAaoncg Triangle

KKKKKKKK
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[MoAAamAn KAnpovouikotnta

main()
{
Rectangle rect (4,5);
Triangle trgl (4,5);
cout << endl << “The area of rect = ”;
rect.print(rect.area());
cout << endl << “The area of trgl = ”;
Triangle :: print(trgl.area());
} # | C\temp\Projectl.exe ||| B | ]
The area of rect = 28 |i|
The area of trgl = 18
€ | il | - theory_5 mul_inh.cpp
X
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MepiektikOTNTA

H kAnpovouikotnta pag Oivel tTn OUvVATOTNTA VA OPICOUME Hia OXEoN
avapeoa o€ duo KAAoelg A kat B. Mia dAAn oxéon Tou pmopei va opioBel
KAA€ital TMEPIEKTIKOTNTA. AKOAOUOWC E£XOUME TNV TMEPIMTWON OTOU €vd
AavVTIKEINEVO TNG KAdong B mepiexetal yEca otnv KAdon A.

class B

{
3

class A

{

B b;

— X
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MepiektikOTNTA

#include <cstdlib>
#include <iostream>

using namespace std;

class Borrow
{
private:
char studname[20];
char bdate[10];
public:
Borrow()
{
strcpy(studname, " ");
strcpy(bdate, " ");

} theory 5 aggreg_1l.cpp
7
AT ANTIKEIMENOZTPA®HE MPOMPAMMATIEMOZL - TMHMA MHXANIKQN NMAHPO®OPIKHE TE

71



MepiektikOTNTA

Borrow(char studname1[], char bdate1[]) {
strcpy(studname, studname1);
strcpy(bdate, bdate1);

3

void readData() {
cout << "Give student name:";
cin >> studname;
cout << "Give date:";
cin >> bdate;

3

void printData() {
cout << "Student name: " << studname << endl;
cout << "Date borrowed: " << bdate << endl;

b

— T A
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MepiektikOTNTA

class Book
{
private:
int number; char title[30];
Borrow b;
public:
Book() {
number = 0;
strcpy(title," ");
}
Book(int numberQ0, char title0[], Borrow b0)
{
number = numberO;
strcpy(title, title0);
b = b0;
}
— = X
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MepiektikOTNTA

3
_ Rl

KENTPIKHZ
MAKEAONIAZ

void readData()

{
cout << "Give book nhumber:";
cin >> number;
cout << "Give book title:";
cin >> title;
b.readData();
3
void printData()
{
cout << "Book number: " << number << endl;
cout << "Book title: " << title << endl;
b.printData();
3
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MepiektikOTNTA

main()

Book bk1(1445, "C++ Programming”, Borrow("SPANOS",
"13/12/13")), bk2;

bk 'prlntData()’ :| Chtemnpitheory 5_aggreg lexe | = || B ||sis|
cout << endl; unﬁ num?er Ei‘lﬂlg
. ook title ++ Programming —
bkz‘readData()’ tudent name: SPANOS |_|
cout << end[; ate horrowed: 13,1213
bkz‘prlntData(); ive book numbher:23
ive bhook title:PROGRAMMING
} ive student name :HONTOS

ive date:1-1-20811

Book number: 23

Book title: PROGRAMMING
Student name: KONTOS
Date bhorrowed: 112811

4| L} | F
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