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Evotnta 6

ANTIKEIMENOZTPA®HZ MNPOrPAMMATIZMOZ

AIAAZKQN: MNMAPIZ MAZTOPOKQ2TAZ
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MepLexOEVA EVOTNTOG

X

AgikTEC

Asikteg - Suvaplkn dlaxeipion pvApng

AelKTEC Yla avTIKE(peEvVa

Mivakeg OEIKTWY TTPOG AVTIKEIPEVA

O d¢eiktng this

MoAupoplopog (Polymorphism)

KAnon cuvaptioewy tng Bactkng KAdong amd avilkeipyeva tng mapayopuevng
KAdong

AelkTNG TNG MaApAywyNng KAAoNng o€ avtikelpevo NG Baclkng KAaong
KAnon cuvdptnong mapaywyng KAAong

HECW OikTn BaclkNg KAAoNG

10. EwKovikEG ouvaptnoelg (virtual functions)

11. EIKOVIKEG KAl PN EIKOVIKEG CUVAPTNOELC

12. TVNAOIEC EIKOVIKEG CUVAPTNOELG

13. A@NPNHEVEC KAAOELG

14. MeA£TN MEPITTWONG EIKOVIKWY CUVAPTHOEWY

15. EIKOVIKEG ouvapTNoElC amodopunong

16. MeA£Tn MEPIMTWONCG TTOAUHOPPICHOU
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AEIKTEC

O Oegiktng eival pia petaBAntn nmou mepiexel tn OlevBuvon
piac dAAng uetaBAntng.

H xpnon O€IKTwV €ival APKETA OUVNOICHEVN OE APKETEC
YAWOGEC TMPOYPAHUHATIOHOU Omw¢ Kal otnv C++. Av Kal
MOAAEC AEITOUPYIEC HMOpPOUV va uUAomolnbouv Kai He
dAAOUC TPOTIOUG, €V TOUTOIC OE APKETEC TMEPIMMTWOEIC Ol
O€IKTEC Yivovtal €va TPOYPAUUATIOTIKO €£pydaAEio yia
auv€non tng duvaung tTng YAwcsodg mpoypeapHATIGHoU, OTWG
gival KamoleG OOMEC OEOOPEVWY (Ol CUVOEOEUEVEG AIOTEG,
ta duadika 0evopa K.A.m.).

KKKKKKKKK
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AEIKTEC

MepIKEC amo TIC MAEOV GUVNOIGUEVEG XPNOEIG TOUG Eival:

[pooméAaon otoiXeiwy mivaka

«MetaBiBaon oploUATWY OE cUVAPTNON, OTAV N cuvdptnon MPEMEL va aAAAgel
TO APXIKO Oploud

eMetaBiBaon MVAKWY Kal aA@aplOUNTIKWYV € GUVAPTNOCELC

« AMOKTNON HVAHNG ATIO TO CUCTNHA

e Anpioupyia SOpwWYV OEOOUEVWYV OTIWC Ol CUVOEDEHUEVEC AIOTEC

Eav Katd tn onAwon £vog O€iKtn MOUPOUME va PNV €XEL ATTPOGOIOPIOTN TIMN,
TOTE ToV apxikomoloupe oto NULL kat oxi oto 0:

int *my_pointer = NULL;

Tel A
— K&TPIKI:Z\
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AEIKTEC - SUVAMIKN OlaxEipion MVAUNG

Ot Ocikteg Acitoupyouv pe Baon tnv €vvola tng eppecotntag. ‘Evag
OeiKTNG €ival pia PeTaBANTA, oTnVv omoia £XEl ATMOONKEUTEL wG TIHN Hid
dieuBuvon tng pvnung tou umoAoylotn. 2tn 81euBuvon autn avTICTOIXEI
£VA OPIOUEVO TEPIEXOUEVO TNG HVNUNG, TTOU €ivdl N TIUR €VOG OPICHEVOU
dedopevou. TOTe, 0 OEIKTNG AUTOG EXEL BuUvATOTNTA £PUECNG TpooBacng
oTNV TIPN Autou Tou O0£O0UEVOU.

‘Otav xpelalopacte PvApn yid tnv amoBnkeuon TMOAAWV OTOIXEIWVY,
ocuvROWG XPNOIHOTIOIOUHE TIVAKEG. Ot MVAKEG OHWG EXOUV TO HEIOVEKTNHA
OTI TPEMEL Va KaBoploOei To HEYEBOG TOUG Kal HAAIOTA TIPIV TNV EKTEAEDN
TOU TPOYPAUHATOG. 2 TMOAAEG, OHWG, MEPIMTWOEIG OE YVwPI{OUUE TOoN
HVAHN 0d XPEIAOTOUHE EK TWV TPOTEPWV.

H C++ pag mapéxel, PEOW VEWV TEAECTwY, TN Suvatotnta va
OEOUEUGOUHE KAl vd dMOGECUEUGOUHE THNUATA HVAHPNG, TEPAV TWV
HEOOOWYV MOoU £xoupe HAaBel. O1 TeAEOTEG autoi €ival ol new Kal delete.

| TE\J-ITPI /Z\(
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AEIKTEC

#include <cstdlib>
#include <iostream>

using namespace std;

BN Cl\temphtry.exe = —5]
Eiue an 1D: 45678 N
ive a4 name: Papadopoulos
ID: 45678

Mame : Papadopoulos

o]

cin >> ptr->id;

cout << "Give a name:\t"; cin >> ptr->name;

struct person {
intid; char name[20];
b
main() {
struct person *ptr;
ptr =ruct person;
cout << "Give an ID:\t";
cout << "\n\n\tID: " << ptr->id;
cout << "\n\n\tName: " << ptr->name;
delete ptr;
3

theory_6_point_1.cpp

4
I Tﬂ o
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AEIKTEC

H xpnon tou teAeotn new €ivdl Tapopold HE Th Xpnon tTng
ouvaptnong malloc() tng C. H véa mpoo€Eyyion YE TOV new Egivai
KAAUTEPN YIaTi EMOTPEPEL Evav OEIKTN yld TOV KATAAAnAo TUTIO
O0edopevwy, evw o OeiktnG tnG malloc() mpemel va mpoocapHooO«ei
(casting) otov KatdaAAnAo tuTo.

[Mapatnpnon: X& MAAAlOTEPOUC HETAYAWTTIOTEG TG C++, eav Ogv
UTTNPXE ETMAPKNG O1AOEcIUn PvAun yia tn ongioupyia piag veag
HETABANTNG N aVTIKEIYEVOU, otov Oeiktn amodidoeto to NULL.
2tnv mpotumn C++ gav Ogv uTTApXel EmMAPKNG O1aOEGIuUn Yvnun, o
TEAEOTNG Nnew TepUAtilel To MPOypaApHd.

KKKKKKKKK
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AEIKTEC YA AVTIKEIMEVA

P

O1 O€iKTEC, MEPA ATO TOUCG GUVNOEIC TUTTOUG OEOOUEVWY, HTTOPOUV va OEIXVOUV
KAl O€ AVTIKEIHEVA. Av KATA TN OTIyUR TOU YPAPOUHE €va mpoypaupa, O€

yvwpiloupe

mooa avtikeigjeva 6Oa  OnUIoOUPYNOOUME,

TOTE HMOPOUME va

XPNOIUOMOINOOUHPE TOV TeEAeotn new. O new EemoOTpEWPel €vav Oe€iKtn o€ €va
AVWVUHO AVTIKEIHEVO KAl PTTOPOUHE £TOL va ONHIOUPYNCOUHE AVTIKEIPEVA KATA TN

OlAPKELIa EKTEAEONC TOU TTPOYPAUHATOG.

class Person {
private:
int id;
char name[20];
public:
void readData() {
cout << “Awoe KwOIKO:”;

cin >> id;
cout << “Awoe €va ovopa:”;
cin >> name; }

void printData() {

cout << “Kwdikog: “ << id
<< endl;

cout << “Ovopa:
<< endl; }

3

“ << name

KENTPIKHZ
MAKEAONIAZ
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AEIKTEC YA AVTIKEIMEVA

main() {
Person *p;
p = new Person; p—readData(); p—printData();

}

AnAwvetal €vag O€ikTnNG p 0 €va AvTIKEiPevo TUTou Person, pPe Tov TEAECTH hew
OEOPEVUETAL MVAMN YIA TO AVTIKEIPEVO Kal opiletal o OeiKTnG p va O€ixXvel OTO
OUYKEKPIUEVO AVTIKEIYEVO.

MNa va avapepOoUpe oTIC GUVAPTNCEIG-HEAN TOU AVTIKEIHEVOU XPNOILUOTOIOUHE TOV
TeAeotn mMpoomEAAonG HEAOUG -> (TEAeoTNG BEAOUG).

Kata tn Ofopeucn HVNHPNG €VOC  AVTIKEIMEVOU HUTOPEL  va
XxpnolpgomoinOsei dountNg HE opiopatd, OMwC AKPIBWC YyiveTal Kal
otn ouvnOn ONnAwon AVTIKEIHEVOU Xwpei¢ Ouvapikn O€EcpEUon
puvApnG. M.x. yia dopntn MyClass(int x, int y) piag kAaong MyClass:
MyClass *myPointer;

myPointer = new MyClass(4, -17);

— X
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Mivakeg OEIKTWY MPOC AVTIKEIMEVA

'Otav oc €va mpoypappa OnuIoUpyoUUsE MOAAd avTiKEipeva, gival mo gVEAIKTO
avti va tonofetnooups Ta idla Ta avTIKEIUEVa oTov mivaka, va Xpnolonoljocoupe
£vayv mivaka OEIKTWV MPo¢ autd:

class Person {
private:
intid; char name[20];
public:
void readData() {
cout << “Awoe KWOIKO:”; cin >> id;
cout << “Awoe €va ovoua:”; cin >> name;
}
void printData() {
cout << “Kwodikog: “ << id << endl;
cout << “Ovopa: “ << name << endl;
}
5
T ¢
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Mivakeg OEIKTWYV TTPOC AVTIKEIMNEVA

main()
{
Person *perspin[100];
inti=0, j;
char choice;
do
{

perspin[i] = new Person;
perspin[i] —readData();
i++;
cout << “More?”;
cin >> choice;
}  while (choice == ‘y’);
for (j=0; j<i; j++) perspin[j] —printData();
3

— X
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O dsiktn¢ this

Ol ouvaptnoelG-UEAN KAOE AVTIKEIYEVOU €XOUV TpooBaon o€ €vav «aopato»
deiktn mou ovopaletal this. 'Etol kabe ocuvaptnon-gEAOG HTTOPEL VA aVAKAAUWYEL
tn O1EUOBuvon TOU AVTIKEIYEVOU OTO omoio avnkel. EmmAgov o Oeiktng this
HTTOPEL va Xpnolpgomoin0ei onmwg Kabe aAAog O€IKTNG Yid KATIOI0 AVTIKEIHEVO Kal
ETOl pmopei va mpoomeAdcel OeOOHEVA OTO AVTIKEIUEVO TIOU AVAPEPETAL.
BEBala, yia AOyoucg euKoAiag ocuvnOwc n avagopd ota 0sSoPEVA auTa Yivetal
aueoca, mapaAsimovrag tov Ociktn this. Mia mo mpaktikn xpnon tou this
TPOKUTITEL OTAV Hid oUVAPTNON-HEAOG EVOC AVTIKEIMEVOU OEAEL va EMOTPEWEL
TO AVTIKEIPMEVO TTOU TNV EXEl KAAEOEL.

[EVIKA UTTOPOUHE Vd IGXUPIOTOUHE 0TI, Yia AOYOUG KAtavonong, £ival cwoto va
yivetal n xpnon tou Osiktn this. Na AOyoug OpwG OIKOVOMIAG €ival TPOTIHOTEPO
va mapaAsimeTal Kal n avagopd ota O0e00HEVA TOU AVTIKEIMEVOU va Yivetal
dpeoa.

e
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O dsiktng this

To mapakdtw mapadslypa O€ixXvel MwE UMOPEL va Yivel n xpnon tou this:
#include <iostream>
class Employee {

private:
float mikta; int categ;
public:
Employee() {
this—mikta = 0;
this—categ = 0;
}
Employee(float mikta0, int categ0)
{
this—mikta = miktaO;
this—categ = categO;
}

4
I Tﬂ ]
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O dsiktng this

b

4
T 4
KETPIK:D:\.

MAKEAONIAZ

void showAddress() {
cout << "The address of the object is " << this << end|;
}
float calcTax() {
float foros;
if (this—categ == 1) foros = this—mikta * 0.15;
else foros = this—mikta * 0.3;
return foros;
}
float calcSalary() {
float misthos;
misthos = this—mikta - this—calcTax();
return misthos;
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O dsiktng this

main()

{
Employee emp(1000,1);

emp.showAddress();
cout << "The salary is: " << emp.calcSalary() << endl;
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MoAupop@iopog (Polymorphism)

Avagpepetal  otn  duvatotnta va ouvoualoupe TOAAd
TMEPIEXOUEVA OE £vA OVOHA ouvdpPTnong HECW TOU HNXAVIGHOU
TNG OUVAMIKNG ouvOeong. EMopEVWwg MOAUHOPPIGHOC, OUVAMIKN
OUVOECN Kdl EIKOVIKEC OUVAPTNOEIC €ival OUCIAOTIKA
EKPAVOEIC TNG 110lag €vvolag, oOmw¢ 6Oa avaAucoupue
aKoAouOwcg.

PAmatteital n umapén giag lepapxiag KAACEwv.

>XPNOILOTIOIOUME AVTIKEIMEVA TTOU AVAKOUV otnv i0la lEpapxida
KAQOEWYV WG va Ntav oAda avrikeigeva tng Bacikng KAaong.

SEMITPEMEL TNV ATTOTEAECUATIKN EMEKTACN TWV MPOYPAHUHATWY,
Kabwg VEEC KAACEIC MTTOPOUV €UKOAA va mpooteOouv Kal va
UTTOOTOUV eMEEEPYAcia OTTWC KAl Ol UTTAPXOUOCEG.

_ T

KENTPIKHZ
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KAnon cuvaptnoswyv tn¢ Baoikng KAAaong amo
AVTIKEIMEVA TN TTAPAYOHEVNC KAAONG

Ymapxouv TPEIG OIAPOPETIKOI TPOTOL XEIPIOHOU TwV OEIKTWV OEF
AVTIKEIPEVA Hiag lEpapXiag KAACEWV:
PAEIKTNG BAoIKNG KAAoNG O€ AVTIKEIPEVO TNG Baoikng KAAong
PAEIKTNG mMapAywyng KAACNG CE AVTIKEIHEVO TNG TMAPAYWYNG
KAAQong
PAeikTNG BACIKNG KAAONG OE AVTIKEIMEVO TNG TAPAYWYNG
KAdong
H KAnon ocuvaptnoswyv e€aptatal amo tnv KAdon tou O€iKTn Kal
d0ev e€aptatal AMO TO AVTIKEIHEVO OTO OmMoio OEiXVEL O OEIKTNG.
Auto pmopei va aAAa€el pE TN XPNoON TWV  EIKOVIKWYV
OUVAPTNOEWV.
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KAnon cuvaptnoswy tng Bacikng KAaong amo
AVTIKEIPHEVA TNC MAPAYOHEVNC KAAONG

#include <cstdlib>
#include <iostream>
#include <iomanip>

using namespace std;

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

const double my_pi=3.14159; int getX();
. void setY(int y);
Elass Point int getY():
private: void print(); // EKTL'JT’IU)Gn
int x; // Tetunpévn // onuelou
inty; // Tetaypévn }; // Téhog g kAdong Point
T :;\( theory_6_polym_1.cpp

KKKKKKK
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KAnon cuvaptnoswyv tn¢ Baoikng KAaong amo

AVTIKEIMEVA TNC TTAPAYOHEVNS KAAONG

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

{3

void Point :: setX(int xValue) {
X = xValue;

3

int Point :: getX() {
return x;

} Aounrn¢ tn¢ Point

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

3

int Point :: getY() {
returny;

}

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

}

ANTIKEIMENOZTPA®HZ NMPOIrPAMMATIZMOZ - TMHMA MHXANIKQN NMAHPO®OPIKHZ TE

23



KAnon cuvaptnoswy tng Bacikng KAaong amo
AVTIKEIPHEVA TNC MAPAYOHEVNC KAAONG

class Circle : public Point » Kinpovouei tqv 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
. // YmoAoyilel To eyBadov

3, // TérogT Enavampoodiopiopds tTng cuvaprnong print

KKKKKKK
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KAnon cuvaptnoswy tng Bacikng KAaong amo
AVTIKEIPHEVA TNC MAPAYOHEVNC KAAONG

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

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

1

void Circle::setRadius(double radiusValue)

{
if (radiusValue < 0.0) radius = 0.0;

else radius = radiusValue;

3 ; ; ,
double Circle::getRadius() dopnrijc  wys Circle,  dmov
APYIKOTTOL0VVTAL KOl 01 KAHPOVO-
{ . Hovueves petafintéc amo Ty Point.
return radius;
3
e A

KKKKKKK
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KAnon cuvaptnoswyv tn¢ Baoikng KAaong amo
AVTIKEIMEVA TNC TTAPAYOHEVNS KAAONG

double Circle::getDiameter() {

return 2 * getRadius();
}

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

Ex véov opiouos tns ovvaptnyong
print, @ote va extomOveTol Kai 1
AKTIVA TOV KUKA0U.

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

@rcle::print()j

cout << "Center ="
Point::print();

cout << "; Radius =" << getRad
—

— A

KENTPIKHZ
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KAnon cuvaptnoswyv tn¢ Baoikng KAaong amo
AVTIKEIMEVA TNC TTAPAYOHEVNS KAAONG

main()
{
Point point(30,50), *pointPtr; // Aciktng Bacikng KAaong
Circle circle(120,89,2.7), *circlePtr; // Asiktng mapaywyng
/] KAGong
cout << fixed << setprecision( 2 );
cout << "Print point and circle objects:" << "\nPoint: ";
point.print();
cout << "\nCircle: ";
circle.print();
pointPtr = &point;
cout << "\n\nCalling print with base-class pointer to "
<< "\nbase-class object invokes base-class print "
<< "function:\n";
pointPtr — print();

w4
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KAnon cuvaptnoswyv tn¢ Baoikng KAaong amo
AVTIKEIMEVA TNC TTAPAYOHEVNS KAAONG

circlePtr = &circle;

cout << "\n\nCalling print with derived-class pointer to "
<< "\nderived-class object invokes derived-class "
<< "print function:\n";

circlePtr — print();

pointPtr = &circle;

cout << "\n\nCalling print with base-class pointer to "
<< "derived-class object\ninvokes base-class print "
<< "function on that derived-class object:\n";

pointPtr — print();

KKKKKKKK
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KAnon cuvaptnoswy tng Bacikng KAaong amo
AVTIKEIPHEVA TNC MAPAYOHEVNC KAAONG

X Chtempitheory_b_polym_l.exe | = || (=] ||ﬁ|
rint point and circle objects:

oint: [3@,. 581

ircle: Center = [12d,. 89]1:; Radius = 2.78 |

alling print with base—class pointer to

ase—class obhject invokesz base-class print function:
[3a. 581

Calling print with derived-class pointer to

derived—class ohject invokesz derived-claszs print function:
Center = [126,. 891; Radius = 2.78

Calling print with base—class pointer to derived-class ohbhject
invokes bhase—class print function on that derived-class ohject:
[1268. 8721

u
i | m | b

‘Evag Oeiktng tnG BACIKNG KAAONG MTOPEL va Xpnolpomolnoei
HOVO Yla mpocBacn otd PEAN €VOC AVTIKEIPHEVOU TNG MAPAYWYNG
KAdong mou £€xXouv KAnpovounOei amo tn Bacikn KAdon.

— m 4
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AgIKTNC TNC MAPAYWYNE KAACNC GE AVTIKEIMEVO TNG
Baolkng KAaong

2TO TpPOoNyoupevo mapadeilypa e€idape Oeiktn TNG BAGIKNG KAAong Oe€
AvTIKEIPEVO TNG mapaywyng KAaong (Circle “is a” Point).

Eav xpnoigomoinOei 0€iktNg mapaywyng KAAong o€ AVTIKEIPEVO TNG BACIKNG
kAdaong 0a mpokuyel oaAipa petayAwttiong (Point is not a Circle). H kAdon
Circle d1aB¢tel 1010TnTEG/AciTOUpYieC TOU Oev OlaBstel n kKAaon Point (m.x.
setRadius).

MmopoUpe va KAVOUPE Hetatpomn Ttumou (casting) otn JOievbuvon Tou
AVTIKEIHEVOU TNG Baolkng KAAong o€ O€iktn mapaywyng KAaong: Ovopadletatl
downcasting Kali EMTPEMEL TNV TPOOMEAACNH AEITOUPYIKOTNTAG TNG
MaApAYWYNG KAAONG (AETTTOPEPELEG OE ETTOPEVEC OLAPAVELEG).

(
— B X
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AgIKTNG TNC MAPAYWYNE KAAONC OE AVTIKEIUEVO TNG
Baolkng KAaong

main()

{
Point point(30, 50);
Circle *circlePtr;

<circlePtr = &point;>

maini()

i
Point point (30, S50);
Circle *circlePtr = 0O;

E 'xtemp"-.thenry E_polurn_ 2. cpp I furction ikt main(]*

_po
C:stempitheory B_palym_ 2. cpp @Jnversion from “Point™' ko ‘E@

theory_6_polym_2.cpp

KKKKKKKK
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KAnon cuvdaptnong mapaywyng KAdong
HEOW OEIKTN BAoIKNg KAAONG

O OeiktnGg BaciknNg KAAONG MMOPEi HEV va OEIXVEL OE AVTIKEIMEVO TNG TMAPAYWYNG
KAdong aAAa pmopei va KAAEoel povo Tig peEBOdoug tng Bacikng kAaonG. H kKAnon
HEOOSWYV TNG Mapaywyng KAaong ouviotd Aadog, kabwc ot pEBodol auteg dev opilovral
otn Baocikn KAaon. O tumog 6e00UEVWY £VOG OeikTn MPoodiopilel T HEOOGOUG UTTOPOUHE
vVa KAAEGOULE.
main() {

Point *pointPtr;

Circle circle( 120, 89, 2.7 );

pointPtr = &circle;

int X = pointPtr — getX();

int y = pointPtr — getY();

pointPtr — setX( 10 );

pointPtr — setY( 10 );

pointPtr — print();

theory 6 _polym_3.cpp

T ¢
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KAnon cuvaptnong mapaywyng KAAaong
HEOW OEIKTN BAGIKNG KAAONG

double radius = pointPtr->getRadius();

pointPtr — setRadius( 33.33 );

double diameter = pointPtr — getDiameter();

double circumference = pointPtr — getCircumference();
double area = pointPtr — getArea();

int y = pointPtr -> get¥();

} pointPtr -> setX( 10 );

pointPtr -> set¥( 10 );

pointPtr —-> print();

double radius = pointPtr->getRadius():;
poiTEPtr -> setRadius( 33 ) ;

eeeeeeee I d]]] Compile Log I Qﬁ Debug | @ Find Resultz I Cloze I
| Meszage

C:\empitheory B _polyrn_3.cpp Ih function “int rain(]"
C:\tempitheary_B_palym_3.cpp 'clasz Paint' haz no member named 'getRadius’
C:Memphtheary B_palym_3.cpp clazs Point' haz no member named 'setR adius’
C:\empitheory B_polyrn_3.cpp 'class Point' hag no member named "getDiarneter’
C:empitheary B_palyr_3.cpp ‘clasz Paint' haz no member named 'getCircumference’
C:Memphtheary B_palym_3.cpp lazz Point' haz no member named 'getérea’

theory_6_polym_3.cpp

"
| IEILPIKI:‘Z\
MAKEAONIAT ANTIKEIMENOZTPA®HZ NMPOIMPAMMATIZMOZ - TMHMA MHXANIKQN NMAHPO®OPIKHZ TE 33



Eikovikeg ouvaptnoelg (virtual functions)

O kavovag €ival o tumog tou Osiktn va Kabopilel t1 pEBodol pmopouv va KAnBouv. Oi
EIKOVIKEG CUVAPTNOEIG HTTOPOUYV va ToV AaAAAEOUV, WOTE TO AVTIKEIPEVO (Kal OXl 0 O€IKTNG)
va kaBopilel T pEBodol pmopouv va KAnBouv, €10l WOTE PHEOW €VOG OEIKTN TNG BAGCIKAG
KAAdoNG va KaAouvtal GUVAPTNGEIG-HEAN TWV TAPAYWYWY KAAGEWY.

EIKOVIKA €ival pia ouvdptnon mou otnv mMPaypatikotnta Oev UTTApXEl, aAAd spgaviletal
WG MPAYHATIKN GE OPICHEVA THAHATA £VOG Mpoypapuatog. Mia tétola cuvdaptnon Oa nrav
XPNOIYN av €ixape €va mMANOOC AVTIKEIPHEVWY Ao OlAPOPETIKEG KAAOEIG Kal OEAapE va ta
TOMOOETNOGOUPE OAd o€ pia AioTa, WOTE va EKTEAECOUHE KATOIA CUYKEKPIPEVN AElTOUpYia
XPNOIPOTOIWVTAG TNV idla KANRon cuvaptnong.

class A {

public:
id display() {

cout << "Base class.";

b

theory 6 _vf_1.cpp

T ¢
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EIKOVIKEC ouvAPTNOELG

class Par1 : publicA {
public:
void display() {
cout << "1st derived class.";

}
b

class Par2 : publicA {
public:
void display() {
cout << "2 derived class.";
3
5

A

KENTPIKHZ
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ElKOVIKEC cUVAPTNOEIC

main( )

{
Par1 p1;
Par2 p2;

A*ptr; 1=t derived class. i
ptr = &p1; Z2nd derived class.
b

ptr—display(); 4 i b

ptr = &p2;

ptr—display();
3

# | Chtemptheory 6_vf_1.exe | ]

H Bacikn kAdon A kat ot 6uo mapaywyeg tng A, Par1 kat Par2 e€xouv pia
ouvaptncn HE TO id10 ovopa display(). Ot cuvaprnoeng npoone)\auvovral HE
xpnon OEIKTwWV. Oa TTPEMEL va onMEIWOEi OTI otn Baocikn KAdon YMPooTd amo To
ONAWTIKO TNG cuvdptnong £xel mpooteOei n deopeupevn AEEN virtual.

| -[EV!TPIKF:;\(
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EIKOVIKEC ouvapPTNOELC

E€ aitiag autng tTng mpooONKnG, otav eKTEAEiTAl N mpotaon
ptr—display();

KaAgital n ouvaptnon TNg mapdywyng KAAdong, evw av mapaAsimotav n A£En
virtual 6a kaAeito n ouvaptnon display() tTng Bacikng kKAaenc. AnAadn otav pia
ouvaptnon onAwoOei virtual o petayAwTtTIoTAG EMAEYEL TN ouvdptnon HE Baon
TO TMEPIEXOUEVO TOU OEIKTN KAl OXI TOV TUTIO TOU OEIKTN, AKOUN KI AV N €IKOVIKN
ouvaptnon xpnouponowirm €UUECA, KAAOUPEVN OTOV oplopé piag
K)\npovopoupsvng cuvaptnonc. Autn n pseodog Kaeoplopou piag s|Kov1Kng
ouvaptnong mou Oa xpnowgomoinBei eivar yvwotn w¢ OUVAMIKA N
Kabuotepnpevn ouvdeon (dynamic/late binding).

Mia KAdon TOU TEPIEXEl EIKOVIKEG OCUVAPTNOEIC KAAEITAlL KAl TOAUHOP@IKN
KAdon.

_TF_/\(
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ElKOVIKEC cUVAPTNOEIC

‘Otav 0 OPICHOC HIaC EIKOVIKNG ouvaptnong aAAalel peoa o€ pia mapaywyn
KAAon, TOTE AvVAWEPETAl OTL O OPICHOG cuvaptnong utepBaivetal (overridden).
2tn BiBAoypawia NG C++ Yyivetral OlAXWPICHOC HETAEU TwV oOpiwyv
EMAvVATPOCOIOPICHOG Kal uTrEpBaon.

Kat ot 6uo opol avagepovtdl otnv aAAayn Tou opiodou Hiag ocuvaptnong HEoaA
O€ Hia mapaywyn KAdaon. Av n cuvaptnon €ivai pgia €IKOVIKN cuvdptnon, autn
N evépyela KaAeitat umepBaon. Av n ouvaptnon O&v €ival Mia €EIKOVIKNA
ouvaptnon, KdaAsitali emavampoodloployos. Ot OUO AUTEG TEPIMTWOEIG
avtipetwmilovral SIAWOPETIKA AMO TOV HETAYAWTTIOTN.

H €IKOVIKEG GUVAPTNOEIG KANPOVOHOUVTAl, EMOHEVWG BEWpPOUVTAl EIKOVIKEG KAl
O€E EMOPEVO EMMEGO KANPOVOUIKOTNTAG.

e
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E\KOVIKEC CUVAPTNOEIC

Kavoveg yia tn Xpnon €IKOVIKWY CUVAPTNCEWYV:

(a) Mia elkoviKn ouvaptnon MPEMEL va €ival HEAOG Hiag KAAoNG Kal vad pnv €ivat
OTATIKN.

(B) KaBe «£kdoon>» TNG EIKOVIKNG CUVAPTNONG OTIC TAPAYWYECG KAACEIG TTPETEL
va €Xel 1o 010 «amoTUNwHa» HE EKEIVO TNG Baolkng KAaong, onAadn mpEMeL va
gival Tou 610U TUTTIOU Kal va €Xel ToV i0lo aplOuo Kat TUTTO MAPAPETPWY.

(Y) O1 elKoVIKEG ouvaptnoelg KAnpovopouvtal: YmoOEtoupge ot n kAaon BC
OwaBf<tel pia sikovikn ocuvaptnon vf() kat n DC mapayetal amo tnv kKAaon BC.
Na pia kAaocn DC_to_DC, n omoia mapayetat amo tnv kKAaon DC, n cuvaptnon
vf() Oewpeital €IKOVIKA TApd TO YEYOVOG OTl HEca otnv KAdon DC dev €xel
ONAwOEI WG EIKOVIKN HECW TOU MPoodloploTiKou virtual.

(0) Aev emtpenetal o€ Hia ouvaptnon OOUNONG vd E€ival €IKOVIKN, EVW Ol
OUVAPTNOELG amodOpNonG HmopouVv va OnAwOouv wg €IKOVIKEG (Oa eéstaotei otn
OUVEXEIQ).

— T <
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ElKOVIKEC cUVAPTNOEIC

Mote xpnolgomoleital hia EIKOVIKN cuvaptnon:

Eival (pavepo 0TI Ol EIKOVIKEG OCUVAPTNOEIG £XOUV TAEOVEKTAHATA Kal Yy’ AUTOoV
Tov AOYyo otn Java OAEG Ol CUVAPTNOEIG €ival EIKOVIKEG. QOTOOO UTMAPXEL Evd
HEYAAO AEITOUPYIKO KOOTOG HETATPEMOVTAG Hid oUuvAPTNON OE EIKOVIKN, £MEION
£TC1 XPNOILOTIOIEITAL TEPICCOTEPN HVNHN KAl TO TPOYPAHHA EKTEAEITAL O apyd
amo 000 Oa eKTeAEITO €av n cuvaptnon 6€V NTAV EIKOVIKN.

AuTtn €ival n aitia mou ot oxedlacteC TNG C++ €0woaAv CTOV MPOYPAPHATIOTH TOV
EAEYX0 va amo@aocilel TTOIEC CUVAPTNOEIC HEAN Eival EIKOVIKEG KAl TOLEG OXI.
2TNV MEPITTWON TOU N TAaxXutnta €ivdl cnNUAVTIKOG apdyovtag, TOTE N Xpnon
EIKOVIKWY CUVAPTNOEWY MPEMEL Vd YIVETAL JE PEIOW.

Mavtwce Oa mpenel va onuUelwOEl OTI N 1010TNTA TWV EIKOVIKWYV OUVAPTIOEWYV

EMUTPENMEL OE £va MPOYPAUHA va KAAECElI ouvVaAPTIOEIC IOV OEV Upioctavral Kav
TNV wpa mou o KWOolkag petayAwrtrilstat.

1y X
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E\KOVIKEC CUVAPTNOEIC

MNapdadelypd: Xpnon €EIKOVIKWY OCUVAPTNCEWV Yld va TMPooTeAAcOei pe eviaio tpomo

(emavaAnmtikn mpotacn) MANOOC AVTIKEIMEVWY TIOU TPOEPXOVTAL aAMO OlAWOPETIKEG
TAPAYWYEG KAAOELG TNG i01ag Bacikng KAdong.
#include <iostream>

using namespace std;

class polygon {

protected:

public:

b

— T <

MAKEAONIAZ

float width,height;

void set(float a, float b) {
width = a; height = b;
}

virtual void show() {
cout << "Polygon" << endl;
3

theory 6 _vf 2.cpp
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ElKOVIKEC OUVAPTNOELC

class rectangle : public polygon {

public:
rectangle(float p, float y)
{
set(p,y);
3
float area()
{
return(width * height);
}
void show()
{
cout << "Rectangle:\t" << width << " x " << height << end|;
}
5
— IEIITPIK:{/‘Z)\(.
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ElKOVIKEC OUVAPTNOELC

class triangle : public polygon {

public:
triangle(float p, float y)
{
set(p,y);
}
float area()
{
return(width * height / 2);
3
void show()
{
cout << "Triangle:\t" << width << " x " << height << endl;
3
¥
IETPIK:I/j\(
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E\KOVIKEC CUVAPTNOEIC

main()

{

int i;

rectangle r1(2,2),r2(4,6),r3(5,8);

triangle t1(4,2),t2(5,5);
polygon *poly_ptr[5];
poly_ptr[0]=&r1;
poly_ptr[1]=&t1;
poly_ptr[2]=&r3;
poly_ptr[3]=&t2;
poly_ptr[4]=&r2;
for (i=0;i<5;i++)
poly_ptr[i] -> show();

— =

Me xprion gIKovikwv ouvapTnOEWV

X Chtemphtry.exe

Rectangle: 2 » 2 -~
Triangle: 4 x 2 —
Rectangle: L x 8 L4
Triangle: L x5
Rectangle: 4 x b

4 | m | b

e e |

Xwpic xpnon EIKOVIKWV oUuvapTioswv

F

E | Chtemp\try.exe

Polygon
Polygon
Polygon |
Polygon
Polygon

i | m k
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EIKOVIKEC Kal PN EIKOVIKEC OCUVAPTINOELC

Ol Un €IKOVIKEC CGUVAPTNOEIC £MAUOVTAl KATA TO oTtAdlo TNG HETAYAWTTIONG,
onAadn n Oieubuvon tou KwolKa tTng ouvdptnong mou 0a kKAnOesi kKabictatal
YVWOTN 0To 6tddlo TNG HETayAwTtTtionG. O YnXaviopog autog KaAsital oTatikn
ouvdeon (static binding). AvtiOeta ol EIKOVIKEG GUVAPTNOEIC XPNGIHOTOIOUV TOV
HNXAVIOHO TNG OUVAMIKAG oUVOEoNnG, oUHPWVA HE TOV OT0I0 Ol EIKOVIKEG
OUVAPTNOELIC EMAUOVTAL KATA TNV EKTEAECN TOU MPOYPAHUHATOG.

AuUTOG €ival o AOyOog yid TOV OToi0 HE TN XpNon €vog O€iKtn TnG Baoikng KAaong
UTTOPOUHE vA KAAECOUME HOVO TIC OUVAPTNOEIG-HEAN TNG BaAcikng KAAong,
aKOHN Kl otayv o O€iKTNG OEIXVEL OE AVIIKEIPEVA TTAPAYWYWYV KAACEWV.

‘Otav petayAwrtrtiletal €va mMpoypappd, o HeTAyAwTttiotng 0 yvwpilel T Oa
MEPLEXEL Evag OEIKTNG TNG BAolKng KAAong, amAd yvwpilel Tov TUTIO TOU Kdl TOV
OUVOEEl OTATIKA HE TIC OlEUOUVOEIC TwWV OUVAPTNOEWV-HEAWY TNG BACIKNG
KAAQONG oTNV omoid avnkel.

| -[E\J-ITPIKI:Z\(
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EIKOVIKEC Kal PN EIKOVIKEC OCUVAPTINOELC

‘Otav pia ouvaptnon OnAwOei wg €1KoviKn, n 6leUOuvon TG cuvapPTNONG TOU
0a kKAnOei Kabopiletal KATA TOV XPOVO EKTEAEONG TOU MPOYPAHUHATOC Kdal
avadoya HE TNV TMAPAYwyn KAAON TOU AVTIKEIMEVOU OTO OToio OEiXVEl O
O€iKTNG.

O petayAwttiotng tng C++ OnMIOUpPYEL €vav mivaka, mou ovopaletal v-table,
yla Kafe KAAon mMou MEPIEXEL E0TW Kal pia €1IKOVIKN cuvaptnon. Kabe evag amo
AUTOUG TOUG TMVAKEG MEPLEXEL TIG OIEVUOUVOEIC TWV EIKOVIKWY GUVAPTACEWY TNG
kKAdong. Emiong o petayAwttiotng dnuioupyei €va O€iktn (v-pointer) amo Kabe
AVTIKEIPEVO TNG KAAoNG MPOG ToV Tivaka v-table.

Avaloya AoImov HJE TOV TUTO TOU AVTIKEIUEVOU OTO OTMoio OiXVel Evag OEIiKTNG
TNG BAcIKNG KAAong, KAatda Tto otddlo TNG EKTEAECNG TOU TPOYPAMMATOG,
akoAouBwvtag tov O€iktn v-pointer mpog tov avrtiotoixo v-table tng kKAdong,
evromietart n OlevBuvon Kal EMOMEVWG 0 KwOIKAG TNG cuvdptnong mou Oa
KANOEi.

| -[EENITPIKI:Z\(
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'VNOLEC EIKOVIKEC GUVAPTNOELG

2TO MPonyoupevo mapdadelyya n KAaon polygon XpnoIHOTIOIEITAl ATTOKAEIOTIKA
w¢ Baclikn KAAon, Xwpi¢ va mapayel 0IKA tng avrtikeiyeva. Kata cuvemela Ogv
EXEL VONUA Ol EIKOVIKEC CUVAPTNOEIC TNG VA £XOUV KWOIKA, YIATIi autog Oev
TMPOKEITAlL TMOTE va XpnotgomoinOei. MNa to AGyo auto sloayetal n €vvold TNG
YVNOIaG €1KOVIKNG cuvaptnong (pure virtual function), n omoia dnAwvetal pe
TNV akoAouOn yevikn ouvtaén:

virtual data_type function_name(parameters,...) = 0;

EmMOMEVWC N YVNOId EIKOVIKN) O©UvdAPTINON €ivdl Mia KaAavovikn EIKOVIKNA
ouvaptnon Xwpei¢ opw¢ cwpa. H avadeon tou Pndevog €ival o TPOMOG HE TOV
OTTOI0 O METAYAWTTIOTNG avTIAauBavetal OTI Mia E€IKOVIKA ouvaptnon e€ival
yvnola.

— T <
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N'VIOLIEC EIKOVIKEC CUVAPTNOEILG

Me Baon ta mapamavw, n KAaon polygon TOU TPONYOUMEVOU
mapadEiyHATOG GUVTACGOETAl WG AKOAOUBWG:

class polygon {

protected:
float width,height;

public:
void set(float a, float b) {

width = a; height = b;

}
virtual void show() = 0;

5 -

- IE!M ;/j-\( theory 6 _vf 3.cpp
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'VNOLEC EIKOVIKEC GUVAPTNOELG

main() {

int i; " T
rectangle r1(2,2),r2(4,6),r3(5,8); =i c—— S
triangle t1(4,2),t2(5,5); cctangle: 5 %8 Areacdn |
polygon *poly_ptr[5]; rlangler,  §X% fQreafas
poly_ptr[0]=&r1; Il
poly_ptr[1]=&t1; « | I / ;

poly_ptr[2]=&r3;

poly_ptr[3]=&t2;

poly_ptr[4]=&r2;

for (i=0;i<5;i++) {
poly_ptr[i]->show

();
cout << "\tArea=" << poly_ptr[i]->area() << endl;
3

}

_ Rl
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A@npPnHEVEC KAQOEILG

sMia KAGon mTOU TWEPIEXEL TOUAAXIOTOV Hid YVNOIAd €EIKOVIKN ouvdptnon
ovopaletal a@npnuevn kKAaon (abstract class). Mia a@npnpevn KAAon HmopeEi
va xpnoigomoinOei amoKAEIOTIKA w¢ Bacikn KAdon yia tTnv mapaywyn aAAwv
KAGoswv. Aev pmopouv va OnpioupynOouv avTtiKEIidevA MIAG a@npnuUEVNG
KAdong Kabwc 0ev umapxel MANPNG oplodoc KAaonc. Mia agnpnuévn KAdon
EXEL HEPIKO OPIOHO KAAoNG, OIOTI UTTOPEL va TEPIEXEL WG HEAN OCUVAPTNOEIC TTOU
O€V €ival YVNOIEC EIKOVIKEC OUVAPTNOELC.

«Eav mapaxOsei pia kKAaon amo a@nenpEVn KAAon, n mapayopevn KAAon eivat
Kat n i0ia aenpnUeEvn, E€KTOC €AV ypaAwouv OPICHOL Yid OAEC TIC
KANPOVOUOUMEVEGC YVNOIEC €EIKOVIKEC OUVAPTNOEIC Kal mapaAAnAa Oev
£10ax0oUV VEEC YVNOIEC EIKOVIKEG OUVAPTNOELC.

P
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MEAETN TMEPITITWONG EIKOVIKWY CUVAPTNOEWYV

2tnpl{OPEVOL OE MPONYOUHEVO Mapadelypa lEpapxiag KAnpovopikotntag (Point,
Circle, Cylinder), Oswpoupe ot n apxikn Baolkn kKAaon e€ivait n Shape.
Mapatifevtal ol AsIToupyieC TNG KAOE KAAong:

#include <iostream>
#include <string> // C++ standard string class
#include <iomanip>
#include <vector>
using namespace std;
class Shape {
public:

virtual double getArea() {

return 0.0;

} theory 6 _case_study 1.cpp
Tel A
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virtual double getVolume()

{

return 0.0;

virtual string getName() = 0; // emotpEYel To Ovopa tng Shape
irtual void print() = 0; /] € ¢ Tng Shape
}; // t€Aog tng KAAong Shape

class Point : public Shape

{

private:
int x;
inty;

w4
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public:

Point(int xValue, int yValue) {
X = xValue;
y = yValue;

h

void setX(int xValue) {
X = xValue;

3

int getX() const {
return Xx;

3

void setY(int yValue) {
y = yValue;

KKKKKKKK
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int getY()
{

return y;

}
Ctring getName() >

return "Point";

“voidpritg
{

cout << ' << getX() << ", " << getY() << '];

KKKKKKKK
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class Circle : public Point
{
private:
double radius;
public:
Circle( int xValue, int yValue, double radiusValue )
: Point( xValue, yValue ) // call base-class constructor
{

setRadius(radiusValue);

}

void setRadius(double radiusValue) {
radius = ( radiusValue < 0.0 ? 0.0 : radiusValue );

}
double getRadius() {

return radius;

X
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double getDiameter() {
return 2 * getRadius();
3
double getCircumference() {
return 3.14159 * getDiameter();
3
double getArea() {
return 3.14159 * getRadius() * getRadius();
3
// unspBaon NG leOVlKng ouvaptnong getName:
/ [ D q

STPE 10 ovopa tng Circle
strmg getName() {

e,
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// unEpBaacn g £IKOVIKAG ouvaptnong print:
void print()

cout << "center is ";
Point::print(); // kAnon tng cuvaptnong print tng Point
cout << "; radius is " << getRadius();

}
}; // téAog tng kKAdong Circle

class Cylinder : public Circle

{

private:
double height;

4
I Tﬂ o
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public:
Cylinder(int xValue, int yValue, double radiusValue, double
heightValue) : Circle(xValue, yValue, radiusValue)
{

setHeight(heightValue);

}
void setHeight(double heightValue)

{
height = ( heightValue < 0.0 ? 0.0 : heightValue );

}
double getHeight()

{

return height;

}

T
_— KETPIKI-/IZ\»

MAKEAONIAZ ANTIKEIMENOZTPA®HZ NMPOIrPAMMATIZMOZ - TMHMA MHXANIKQN NMAHPO®OPIKHZ TE

58
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// urEpBaon NG £LIKOVIKNG ocuvaptnong getArea:
// emotpeetal to epBadov tng Cylinder
double Cylinder::getArea()
{

return 2 * Circle::getArea() + getCircumference()

* getHeight();

3
// urépBaon TNg £lKOVIKNG ouvaptnong getVolume:
/] emotpeetatl o oykog tng Cylinder
double Cylinder::getVolume()

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

}

X
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virtual string getName() {
return "Cylinder";

}

virtual void print() {
Circle::print(); // emavaxpnoipgomoinon Kwolkda
cout << "; height is " << getHeight();
}
}; // t€Mog tng Cylinder
// KANoN €LKOVIKWY CUVAPTNOEWY PECW OEIKTN oTn Baclkn KAAon
/] pe xpnon Ouvapikng cuvoeong (tlooduvapn PE TNV EMOPEVN cuvaptnon)
void virtualViaPointer(Shape *baseClassPtr) {
cout << baseClassPtr->getName() << ": ";
baseClassPtr->print();
cout << "\narea is " << baseClassPtr->getArea()
<< "\nvolume is " << baseClassPtr->getVolume() << "\n\n";
}

_ Rl
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/1 KANON €IKOVIKWY CUVAPTNCEWY KAT avagopd tng
/] Baolkng KAaong pe xprion OUVApIKng ouvoeong
// (\coduvapn PE TNV TPONYOUHEVN cuvdptnon)
void virtualViaReference(Shape &baseClassRef) {

cout << baseClassRef.getName() << ": ";

baseClassRef.print();

cout << "\narea is " << baseClassRef.getArea()

<< "\nvolume is " << baseClassRef.getVolume() << "\n\n";

}
main() {
inti,j;
cout << fixed << setprecision(2);
Point point( 7, 11 );
Circle circle( 22, 8, 3.5);
Cylinder cylinder( 10, 10, 3.3, 10);
— X
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cout << point.getName() << ": "; // otatikn cuvoeon
point.print(); // otatikn ouvoeon
cout << \n';

cout << circle.getName() << ": "; // otatikn cuvoeon
circle.print(); // otatikn ouvdeon
cout << \n';

cout << cylinder.getName() << ": "; // otatikn cuvoeon
cylinder.print(); // otatikn ocuvdeon
cout << "\n\n";

vector < Shape * > shapeVector(3);

// o shapeVector[0] 0cixvel 0 AVTIKEIPYEVO TNC TTAPAYOHEVNG
// kAdong Point

shapeVector[ 0 ] = &point;

// o shapeVector[1] 0cixvel O AQVTIKEIPUEVO TNC TTAPAYOHEVNG
/1 kAaong Circle

shapeVector[ 1 ] = &circle;

X
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// o shapeVector[2] OcixVel G€ AVTIKEIPEVO TNG TTAPAYOHUEVNC
/| kAaong cylinder
shapeVector[ 2 ] = &cylinder;
// xpnon Guvaplkng cuvoeong
cout << "\nVirtual function calls made off
<< "base-class pointers:\n\n";
for (i=0;i<shapeVector.size();i++)
virtualViaPointer( shapeVector[ i ] );
cout < "\nVirtual function calls made off
<< "base-class references:\n\n";
for (j=0;j<shapeVector.size();j++)
virtualViaReference( *shapeVector[ j ]);

X
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| CAtemphtry.exe == [é]
oint: [7. 111 "
ircle: center is [22. 8]1; radius i= 3.58 —
ylinder: center is [1@, 1@1; radius is 3.3@; height is 10.9@ H

irtual function calls made off base—class pointers:

oint: [7,. 111
rea is H.6A
olume is B.88

ircle: center is [22. B1; radius iz 3.58
rea is J8.48
olume iz B.88

ylinder: center iz [18, 181; radius is 3.368; height iz 10.8A
rea is 275.77
olume i= 342_.12

irtual function calls made off bhase-—class references:

oint: [7,. 111
area is B.88
volume iz B.80

Circle: center is [22,. 81; radius is 3.58
area is JH .48
volume iz B.80

Cylinder: center is [18, 181; radiws is 3.38; height iz 18.808
area iz 275.77
volume iz 342_.12

' m b
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ElkoVIKEC cuvapTNOEIC ATTOOOUNONG

X

« Ztnv TEPITTWON TOU xpnclponmeital 6leth Bacikng K)\acng o€
AVTIKEIPEVO TNG TTAPAYOHEVNG KAAONG, €AV KATAGTPEYOUHE TO AVTIKEIPEVO PE
tnv delete n cupmepipopa Oa sival ampocsdlopioTn.

Q)¢ AuUon Oivovtal Ol EIKOVIKEG OUVAPTNOEl amodopnong (virtual
destructors): AnAwvetal n ocuvaptnon amodopnong tTng Bacikng KAAong wg
EIKOVIKN, omote otav KaAeital n delete kaAeital Kat n KatdAAnAn cuvaptnon
amodopnong.

«’OTav KATACTPEWOUHE €vdA AVTIKEIMEVO MIAC MAPAYOHUEVNC KAAONG MpwTd
EKTEAEITAlL n ouvdaptnon amodopnong TnNG MaApAywyng KAAong Kal HETA
eEKTEAEITAL N cuvaptnon amodopnong tTng Bacikng KAAaong.
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MegAETN MEPITTTWONC TOAUHOPPIOUOU

e Mpoypappa pioGodociag, OMOU YIVETAL XPNON EIKOVIKWY

OUVAPTNOEWY KAl TOAUHOPWYIGHOU.

o MpoBAnua: 4 €idn epyalopevwy, ol omoiol dapeiBovtal o€

eBoopadiaia Baon
o Salaried (p1000¢g, ave€aptnta amo TI§ WPEC EPYACIAC)
e Hourly (umrepwpisg [>40 wpec] + 50% to wpopicd10)
« Commission (TOCOOTO €M TWV MWANCEWYV)

« Base-plus-commission (Baciko¢ pic00¢ + MOCOOCTO E£mi

TWV TWANCEWY)

Deitel & Deitel: C++ Programming
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Bacikn kKAdon: Employee, n omoia gival yviola €IKOVIKR cuvaptnon.
MNapayopeveg kKAAacelg amo tnv Employee:
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// Baolxf kA&on Employee

#ifndef EMPLOYEE H

#define EMPLOYEE H

#include <string> // C++ mpdtumn kAdorn string
using std::string;

class Employee {

public:
Employee (string &, string &, string &);

void setFirstName (string &) ;
string getFirstName () ;

void setLastName (string &) ;
string getLastName () ;

void setSocialSecurityNumber (string & );
string getSocialSecurityNumber () ;
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// H yvioiLa €LKOVLKH ouvdptnon rab®Lotd& tnv Employee BaocLKf KAAOT
virtual double earnings() = 0; // yvioLa &LKOV LKA
virtual void print(); // eLrOV LKA

private:
string firstName;

string lastName;
string socialSecurityNumber:;

};

#endif // EMPLOYEE H
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// employee.cpp

// Opiopol TV ouvaptAcewv-peAdV Tn¢ PacLKAG¢ KA&ong¢ Employee

// ZHMEIQZH: Aev nopéxovial oplLopoi yLa YVAOLEG €LKOVLKEG OUVAPTHOELC
#include <iostream>

using std: :cout;
using std::endl;

#include "employee.h" // OpiLopdc 1n¢ KA&ong Employee

// Zuvépinon ddépnong
Employee: :Employee (string &first, string &last,
string &SSN )
firstName( first ),
lastName( last ),
socialSecurityNumber ( SSN )

// &degiLo ocdpa ouvdptnong
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// Eniotpépetal to Svopa
string Employee: :getFirstName ()
{

return firstName;

// Eniotpépetal 1O €m@VUpO
string Employee: :getLastName ()
{

return lastName;

// Eniotpépetal o apLOpd¢ KOLVVLKRAG aopdAiong
string Employee: :getSocialSecurityNumber ()
{

return socialSecurityNumber;

void Employee: :setFirstName (string &first)

{

firstName = first;
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void Employee: :setLastName (string &last)

{

lastName = last;

void Employee: :setSocialSecurityNumber (string &number)

{
socialSecurityNumber = number;

void Employee: :print () <

{

cout << getFirstName() << ' ' << getLastName
<< "\nsocial security number: "
<< getSocialSecurityNumber () << endl;
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// salaried.h
// H xAdon SalariedEmployee class amoppéel and tnv Employee.
#ifndef SALARIED H
#define SALARIED H
#include "employee.h"
class SalariedEmployee : public Employee ({
public:

SalariedEmployee (string &, string &,

string &, double = 0.0 );

void setWeeklySalary( double );
double getWeeklySalary() ;

virtual double earnings();
virtual void print();

private:
double weeklySalary;

};

#endif
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// salaried.cpp

// Opiopoi twv ocuvaptfioewv-pélog¢ T1¢ KA&on¢ SalariedEmployee
#include <iostream>

using std: :cout;

#include "salaried.h"

// Zuvépinorn déunon¢ tn¢ KAdonce SalariedEmployee
SalariedEmployee: :SalariedEmployee (string &fir]

string &last, string &socialSecuri
double salary )
: Employee( first, last, socialSecurityNumb|

setWeeklySalary( salary );

void SalariedEmployee: :setWeeklySalary( double salary )

{
weeklySalary = salary < 0.0 ? 0.0 : salary;
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double SalariedEmployee: :earnings ()

{
return getWeeklySalary() ;

double SalariedEmployee: :getWeeklySalary ()
{

return weeklySalary;

void SalariedEmployee: :print()
{
cout << "\nsalaried employee: ";
Employee: :print(); // enavayprnoipomoinon xod LKA

ANTIKEIMENOZTPA®HZ NMPOIMPAMMATIZMOZ - TMHMA MHXANIKQN NMAHPO®OPIKHZ TE

75



)
T 4
KEILPIKQ

MAKEAONIAZ

© O0O~N OO B~ WN -

=
o

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

// hourly.h

#ifndef HOURLY H
#define HOURLY H

#include "employee.h"
class HourlyEmployee : public Employee ({
public:

HourlyEmployee( string &, string &,

string &, double = 0.0, double = 0.0 );

void setWage( double );
double getWage() const;

void setHours( double );
double getHours() ;

virtual double earnings() ;
virtual void print();

private:

double wage; // npeponpiocdio
double hours; // epdopadiaio wpdpLo

};

#endif
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// hourly.cpp
// Opiopoi twv ocuvapthoewv-péAog¢ Tn¢ KAGong HourlyEmployee
#include <iostream>

using std: :cout;

#include "hourly.h"

© 0 N b WDN P

// Zuvédptnon dépnong tng KAdong HourlyEmployee

=
o

HourlyEmployee: :HourlyEmployee( string &first,

=
=

string &last, string &socialSecurityNumber,
double hourlyWage, double hoursWorked )
: Employee( first, last, socialSecurityNumber )

e~ o
a b~ w N
——

setWage ( hourlyWage ) ;

=
(]

setHours ( hoursWorked ) ;

NN B 2
B O © o~
-

void HourlyEmployee: :setWage( double wageAmount )
{

N N
w N

wage = wageAmount < 0.0 ? 0.0 : wageAmount;

N N
(Sl
-
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void HourlyEmployee: :setHours( double hoursWorked )

{

hours = ( hoursWorked >= 0.0 && hoursWorked <= 168.0 ) ?
hoursWorked : 0.0;

double HourlyEmployee: :getHours ()

{

return hours;

double HourlyEmployee: :getWage ()

{

return wage;
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double HourlyEmployee: :earnings ()

{

if ( hours <= 40 ) // dev undpyouv unepwpieg
return wage * hours;

else // n vnepwpia apeipetar 150% tou npepopiocdiou
return 40 * wage + ( hours - 40 ) * wage * 1.5;

void HourlyEmployee: :print ()

{

cout << "\nhourly employee: ";
Employee: :print(); // enavaypnoipomoinon KO LKA
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// commission.h

#ifndef COMMISSION H
#define COMMISSION H

#include "employee.h"

class CommissionEmployee : public Employee {

public:
CommissionEmployee (string &, s ng

void setGrossSales( double ) ;
double getGrossSales();

virtual double earnings() ;
virtual void print();

private:

double grossSales; // epdonpadiaiog tlipog
double commissionRate; // mocooctd mpopfifeLag

};

#endif
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1 // commission.cpp
2 // Opiopol twv ouvaptHoewv-péAo¢ Tn¢ KAdong CommissionEmployee
3  #include <iostream>
4
5 using std::cout;
6
7  #include "commission.h"
8
9 // Zuvaptnon dépnong tng KAdong CommissionEmployee
10 CommissionEmployee: :CommissionEmployee (string &first,
11 string &last, string &socialSecurityNumber,
12 double grossWeeklySales, double percent )
13 : Employee( first, last, socialSecurityNumber )
14 {
15 setGrossSales ( grossWeeklySales ) ;
16 setCommissionRate ( percent ) ;
17
18 1}
19
20
21 double CommissionEmployee: :getCommissionRate ()
22 {
23 return commissionRate;
24
25 1}
) <
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double CommissionEmployee: :getGrossSales ()

{

return grossSales;

Y /7

void CommissionEmployee: :setGrossSales( double sales )

{

grossSales = sales < 0.0 ? 0.0 : sales;

void CommissionEmployee: :setCommissionRate( double rate )

{

commissionRate = ( rate > 0.0 && rate < 1.0 ) ? rate : 0.0;
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double CommissionEmployee: :earnings ()

{

return getCommissionRate () * getGrossSales() ;

void CommissionEmployee: :print()

{

cout << "\ncommission employee: ";
Employee: :print(); // enavaypnoipomoinon kod LKA
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// baseplus.h

// H xAdon BasePlusCommissionEmployee amnoppéetl and tnv kKAdon Emplo
#ifndef BASEPLUS H

#define BASEPLUS H

#include "commission.h"
class BasePlusCommissionEmployee : public CommissionEmployee {
public:

BasePlusCommissionEmployee (string &, string &,

string &, double = 0.0, double = 0.0, double = 0.0 );

void setBaseSalary( double ) ;
double getBaseSalary (),

virtual double earnings() ;

virtual void print();
private:

double baseSalary; // PoaociLxdg ePdopadLaioc pLoOdE
};
#endif

ANTIKEIMENOZTPA®HZ NMPOIMPAMMATIZMOZ - TMHMA MHXANIKQN NMAHPO®OPIKHZ TE 84



A
Tl =R
KENTPIKHZ \
MAKEAONIAZ

© 00 NOoO O WN P

NN NNMNNONNNNRE RRERRRRRPR
N R WNREP OO 0N OMNWNIEREO

// baseplus.cpp
// Opiopoi twv ocuvaptioewv-pélog¢ T1¢ KA&ong BasePlusCommissionEmployee
#include <iostream>

using std::cout;

#include "baseplus.h"

// Zuvéptnon dépnong yia tnv KAGon BasePlusCommissionEmployee
BasePlusCommissionEmployee: :BasePlusCommissionEmployee (
string &first, string &last,
const string &socialSecurityNumber,
double grossSalesAmount, double rate,
double baseSalaryAmount )
CommissionEmployee( first, last, socialSecurityNumber,
grossSalesAmount, rate )

setBaseSalary( baseSalaryAmount ) ;

void BasePlusCommissionEmployee: :setBaseSalary( double salary )

{
baseSalary = salary < 0.0 ? 0.0 : salary;
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double BasePlusCommissionEmployee: :getBaseSalary ()

{

return baseSalary;

double BasePlusCommissionEmployee: :earnings ()

{

return getBaseSalary () + CommissionEmployee: :earnings() ;

void BasePlusCommissionEmployee: :print ()

{

cout << "\nbase-salaried commission employee: ";

Employee: :print(); // emoavoaxpnoipomoinon KOd LKA
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// £igl0_33.cpp
// Iepapxia 1n¢ xAdong Employee
#include <iostream>

using std::cout;
using std::endl;
using std::fixed;

© 0 N O OB WN B

#include <iomanip>

el
(N )

using std::setprecision;

el -
w N

#include <vector>

el
[S2 BN

using std::vector;

ol
~N o

#include <typeinfo>

el
©

#include "employee.h" // Booilxf xAdon Employee

N
o

#include "salaried.h" // KAdon SalariedEmployee

N
=

#include "commission.h" // KAdon CommissionEmployee

N
N

#include "baseplus.h" // KAdon BasePlusCommissionEmployee

N
w

#include "hourly.h" // KAédon HourlyEmployee

N
~

'y
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25 int main()

26 {

27

28 cout << fixed << setprecision( 2 );

29

30

31 vector < Employee * > employees( 4 );

32

33

34 employees[ 0 ] = new SalariedEmployee( "John", "Smith",
35 "111-11-1111", 800.00 );

36 employees[ 1 ] = new CommissionEmployee( "Sue", "Jones'",
37 "222-22-2222", 10000, .06 );

38 employees[ 2 ] = new BasePlusCommissionEmployee( "Bob",
39 "Lewis", "333-33-3333", 300, 5000, .04 );

40 employees[ 3 ] = new HourlyEmployee( "Karen", "Price'",
41 "444-44-4444", 16.75, 40 );

42
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for ( int i = 0; i < employees.size(); i++ ) {

employees[ i ]->print();

BasePlusCommissionEmployee *commissionPtr =
dynamic_cast < BasePlusCommissionEmployee * >
( employees[ i ] ),

if ( commissionPtr != 0 ) {
cout << "old base salary: $"
<< commissionPtr->getBaseSalary() << endl;
commissionPtr->setBaseSalary (
1.10 * commissionPtr->getBaseSalary() )
cout << "new base salary with 10% increase is: $"
<< commissionPtr->getBaseSalary() << endl;

cout << "earned $" << employees[ i ]->earnings() << endl;
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// aneleubépwon pvARnNG
for ( int j = 0; j < employees.size(); j++ ) {

cout << "\ndeleting object of "
<< typeid( *employees|[ j ] ) .name();

delete employees[ j 1;

cout << endl;

return 0O;

} // térog¢ 1nc main

A

KENTPIKHZ
MAKEAONIAZ

ANTIKEIMENOZTPA®HZ NMPOIMPAMMATIZMOZ - TMHMA MHXANIKQN NMAHPO®OPIKHZ TE

90



MegAETN MEPITTTWONC TOAUHOPPIOUOU

salaried employee: John Smith
social security number: 111-11-1111
earned $800.00

commission employee: Sue Jones
social security number: 222-22-2222
earned $600.00

base-salaried commission employee: Bob Lewis
social security number: 333-33-3333

old base salary: $300.00

new base salary with 10% increase is: $330.00
earned $530.00

hourly employee: Karen Price
social security number: 444-44-4444
earned $670.00

deleting object of class SalariedEmployee

deleting object of class CommissionEmployee
deleting object of class BasePlusCommissionEmployee
deleting object of class HourlyEmployee
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