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Epyaotnpwo 110

Inheritance

Aoknon 1 (inheritance basics)

Na &npLoupynoete To mapakatw poypoppa Lab10E1 kal oe auto va npooBeoete pia kKAdon Circle

Tiou Ba mepLEXEL
MeTtaBANTEG pPéEAN

e double radius
MeBoboug

e void set_radius(double d) —B&teL Tiun otnv petafAntr HEAOG

e double get_radius() const — emiotpédel TNV TN TG LETABANTAG LEAOUC

e double get_area() const — emiotpedel TV emidpavela Tou KUKAOU

e double get_perimeter() const — emotpEPeL TNV TEPIUETPO TOU KUKAOU

o unepPOpTWON Tou TeEAEOTN ££060U OMou Ba TUTWVEL OTL lval KUKAOG KoL TNV TUUA TNG
OKTLVaG

Noa SoKIpHACETE TNV KAAGN TIOU SNULOUPYNOATE E TNV TOPAKATW mMain

int main()

{
Circle c1;
cl.set_radius(5);

cout << cl;
cout << "Epifaneia "<<cl.get_area()<<endl;
cout << "Perimetros " << cl.get_perimeter() << endl;

}

Jtnv ouvéxela Ba Snuloupynooupe pia kKhaon Cylinder mou mapadyetat amno tv khdon Circle. O
KWSOLKAC TNG €lval o MopaKATW:

————— Apxeilo Cylinder.h
#include "Circle.h"
#include<iostream>
using namespace std;
class Cylinder :

public Circle
{
public:

void set_height(double h);

double get_height() const;

double calc_volume();

friend ostream &operator<<(ostream &out, const Cylinder &it);
private:

double height;

s

—————— Apxetlo Cylinder.cpp
#include "pch.h"

#include "Cylinder.h"

void Cylinder::set_height(double h)

@OuAiadio Epyaociag

el 1




Mav. Aut. Makedoviag — T, MnxavoAoywv Mnxavikwv Epyaotrplo Npoypappatiopog HY

{
height = h;
}
double Cylinder::get_height() const
{
return height;
}
double Cylinder::calc_volume()
{
return 3.14*this->get_radius()*this->get_radius()*height;
¥
ostream & operator<<(ostream & out, const Cylinder & it)
{
out << "I am a Cylinder\n";
out << "Radius:" << it.get_radius() << " Height:" << it.get_height()<<endl;
return out;
}
---- Apxeilo main
int main()
{
Circle c1;
cl.set_radius(5);
Cylinder c2;
c2.set_radius(5);
c2.set_height(6);
cout << cl;
cout << "Epifaneia "<<cl.get_area()<<endl;
cout << "Perimetros " << cl.get_perimeter() << endl;
cout << c2;
cout << "Epifaneia " << c2.get_area() << endl;
cout << "Perimetros " << c2.get_perimeter() << endl;
cout << "Ogkos " << c2.calc_volume() << endl;
}

No aImavTnoeTE OTIG MOPAKATW EPWTNOELG:

1. MNoleg eival ot SUo KAAGCELG TTOU SnULoupyoU e oTo POYpappa pog; Mola sival ta objects Twv
KAQOEWV QUTWV;

2. MrmopoUpe va moU e OTL £XOUV KATTOLA OXECN TO €2 KAl To cl;

3. AnAwvoupe houmov pla kAaon (derived, child) mou Baoiletal os pio GAAn kAdaon (base, parent)
KOLL TLEPLEXEL KOL LEPLKA ETULMPOCOETO oTOLXELD. ITO MapAdeLya pag moLla ival n base kat mola
elvaw n derived class;

4. Me molov tpomo opiloupe otnv C++ otL pia class B yivetal derived amo pio dAAN A;

5. Moéoa emutAéov member variables kat methods €xelL n class cylinder;

Mapatnpoupe otLn calc_volume av kot eivat peBodog yla va £xeL mpdoBacn otnv HeToPANTA-UENOG
radius ypnotuornolei tnv uEBodo get_radius. No TpOYLLATOTIOLNOETE TIG TAPAKATW OAAAYES

1. Tpomnomoleiote Tov 0plopo tN¢ calc_volume OMwG MapaKkATw:

double Cylinder::calc_volume()

{
}

return PI * radius * radius * height;
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1. Mnopel va ekteAeoTtel To MPoOypappa; Tt cUMIEPACHO ByAleTe OXETIKA LE TNV TPOcRach otnv
private member variable radius;

2. Aokwdote oto class Circle to private va to kdvete protected. Mmopel Twpa va EKTEAECTEL TO
TPOYPOUQL;

BAZIKEZ ENNOIEZ THZ AZKHZHZ

Nw¢ SnAwvw otnv C++ otL ia class B yivetal derived ano pia class A;

Mot member variables £xeL n napandvw class B;

Z€ nola otolyeia Tou A £xeL mpocfacn n B;

MNota eiva n Asttovpyia Tou protected qualifier;

Aoknon 2 (constructors - destructors)
Eloayete toug mapakatw default constructors kat toug destructors:

Circle::Circle(): radius(@)

{
cout << "Constructor Circle Default\n";
}
Circle::~Circle()
{
cout << "Destroying Circle\n";
}
Cylinder::Cylinder() : height(@)
{
cout << "Constructor Cylinder Default\n";
}
Cylinder::~Cylinder()
{
cout << "Destroying Cylinder\n";
}

Na QmavtroETe OTIG MOPOKATW EPWTHOELG;
1. Me nola oglpa kaAouvtal ol constructors yla To object cyll;
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2. Me nola oslpd kaAouvtal ot destructors yia to object cyll;
3. Jav yeviko cupnépaopa Byaloupe otL
a. otav ot £vav constructor plag derived kAdong 6ev kahoUpe Tov base tote KaAeital
QUTOMOTA O .......
b. Otuconstructors kat destructors tng base class ...... kAnpovopouvtat otnv derived

Elodyete kal toug mapakdtw non default constructors

Circle::Circle(double r) : radius(r)
{
}

Cylinder::Cylinder(double r, double h): Circle(r), height(h)
{
}

Na QmavtroETe OTLG MOPOKATW EPWTHOELG:
1. Me nolov Tpomo kahoUpEe Tov constructor tng base class péoa amno tov constructor tng derived;

Na TPy LOTOTIOL GETE TLG OPOKATW AANAYEG
1. Tpormormoleiote Tov KWWK TNE Main £T0L wWote va dnutoupyolvrtal ta objects ¢l kat cyll pe Tig
(6LeC TIHEG oTIc member variables ywpig 6w TNV Xprion Twv methods set.

Aoknon 3 (Redefinition of methods)

MéxpL Twpa OTNV AOKNON KAVOUE pla Pikpn mapatumia. Otav éva Cylinder object kaAoloe tnv
calc_area tote auth ekteAoUOE TOV KWK TTOU NTav oplopévog péoca otnv Circle class kat otnv ouoia
enéotpede to pPado tou kUKAoL TG piag Baong.

Mpokelpévou va dlopbwooupe autd to Adbog mpooBétou e otnv Cylinder class tnv pébodo calc_area
LLE TOV MAPAKATW KWOLKAL.

double Cylinder::get_area()
{

cout << "Area for cylinder\n";
return (this->get_perimeter()*(radius*height));

}

ATLOVTIOTE OTIC EPWTNOELG:
a) MrmnopouUpe va éxoupe pia method e to 1610 6vopa T6o0 otnv Base 600 Kat otnv derived class;
b) Avvai nwg katahaPaivel n C++ mola method Ba kaAéoel;

MPOZOXH! Agv eival n mpwtn ¢opd mou PAénoupe methods pe to (610 6voua, To elyape SeL Kat
oTNV TEXVLIKN Tou overloading. Mmopeite va avadEpete TG Baoikég SladopEg avapueoa oto method
overloading kat method redefinition;

MmopoUpe Tov mapanavw kwdika tng calc_area ywa tnv Cylinder class va tov KAvoupe akopa TLo
€€unvo. Av okedToUpE KAAO N eMLPAVELX EVOS KWVOU LoouTal e SU0 PopEC TNV emipavela TnG BAcng
ouv TNV TAeuplkn emidavela. Emopévwg, pmopoUue otnv calc_area tng Cylinder class va
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xpnotpomnowjooupe tnv calc_area tng Circle pag kot autn meplypddel Tnv emipavela tng Baong.

‘Exoupe opwg duo mpoBAnuata

a) mwgOa kaAéooupe Lo pEBodo peoa amnod pia pebodo; Nou Bpioketal To object mou xpelaldopoote
yla va KaAEoOU e TV PEB0So;

H AUon Bploketal oto yeyovog OtL kKaBe nEB0doG Tou KaAeltal EXEL HLa «KKPUUUEVN» TIOPAUETPO
pe to object to omoio tnv KGAeos. AUTA N MAPAUETPOC YiveTal pe KARon pe avoadopa (dnhadn
eivat pointer) kat éxeL to ovopa this. Emopévwe, pe this->method pnopolpe va kaAécoupe omola
HEB0SO BENouE amo To object ou TNV KAAEOE.

b) NA&AL dpwg €xoupe to MPOPANUA OtL 0 Kwdikag this->calc_area() kohetl tnv péBodo calc_area tng
kAd&ong Cylinder (6nAadr Ttov eautd tng). Nwg pmopoupe va KAAESoULE TNV PEB0SO TNC base class
Circle;

H AUon Bploketal otnv xpron tou scope operator (::). Av kavoupe kAnon object.method(), tote
KaAettat n pEBodog tng KAGong otnv omoia avrkel to avtikeipevo (Cylinder). Me tnv xprion OLwg Tou
i umopoUupe va KaAéooupe tnv péBodo tou Base class (Circle). Emopévwe n KARon Umopel va yivel
this->Circle::calc_area()

Aoknon 4 (Late binding)

A¢ uTtOB£00UIE OTL £XOUE ULO CUVAPTNON paint TIou aipvel oav MapdApeTpo Eva object tng KAGONG
Circle kal péoa oe autr kaAeital n calc_area method. MpooB£ote TV cUVAPTNON LE TOV TOPAKATW
0pLoUO (tnv SNAwon cuPMANPWOTE TNV HovoL oag)

void paint(Circle x)

{

cout << "I will paint " << x.get_area() << " square meters\n";
}
Emiong avtlkataoTthoTe TNV main Pe ToV KWSLKA TToU MEPLYPAPETAL TAPAKATW:
int main()
{

Circle c1(1);

cout << "Circle cl1 has:\n";

cout << "area: " << cl.calc_area() << endl << endl;

Cylinder cyli(1,2);

cout << "Cylinder cyll has:\n";

cout << "area: " << cylil.calc_area() << endl;

cout << "calling paint\n";

paint(cl);

paint(cyll);

return 0;
¥

ATLOVTIOTE OTIC EPWTNOELG:

a) Twatl Aettoupyel n evtoAn paint(cyll); AdoU n cuvaptnon paint AauBavel cav oplopata Yovo
object tng Circle class kat epeic tng divoupe oplopa Cylinder class;

b) ‘Exetl Stadopd to amotéAdeopa kAron tng cl kaitng cyll;

Enopévwe cupmnepaivoupe otL éva Derived class object elval 0TnNV oUGLO KOL EVA .......ceceeeeveviereeennnes Kol
propoUpe va to tonoBetricoupe otnv B€on tou. Aev LoxUEL OpwG To avtibeto!
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MPOyLOTOTOLELOTE TIC TAPAKATW AAAAYEC:
1) MpocBéote tnv AéEn virtual mpwv amd tnv dnAwon tng calc_area method otnv Circle class. Tt
napatnpeite;

Aoknon 5
Na dnuloupynoete pla edappoyr yla €va TAvenoTtiuLlo. Autod €xel Students mou ywpilovtal oe
Undergraduate kat Graduate. Na kaBe ¢otnti Ba unapyel id (int) kat name (string). Twpa o kKAaBs
Undergraduate Ba €xel éva vector grades mou Ba €xeL Toug BaBuoug o akepaioug and to 1 péExpL To
10. Ztoug undergraduate oto vector oL BaBuoi Ba anobnkevovral pe A-D (chars). H avtiotoiyxion 6a
yivetal wg €€ng A(10-9) B(8-7) C(6-5) D (6Aa ta umoAouta). No SnuloupynoeTe:
1) Mia péBodo set_grade mou Ba maipvel oplopa aképato kot Ba 1o amobnkelel KATAAMNAA o€
KaBe doutntn
2) Mio péBodo get_av mou Ba smiotpédel To péco dpo tou dottntn (mpoooxn Kat ot Postgraduate
Ba ermuotpédouv double, n avtiotoiylon sivat A=10, B=8, C=6, D=4)
3) Na unepdpoptwoeTe ToV TEAEDTH < TToU eAéyxel SU0 doltnTEG 600 adopd TOV HEGO OPO.
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