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Xpnuatodotnon

* To mMapov eKMOLOEUTIKO UAKO €xel avarmtuxBel ota mAaiola
Tou ekmatdevtikol £pyou tou dldaokovta.

* To €pyo «Avoikta Akadnuaika Mabnpata oto NaventotnpLo

Awyaiiou» €xeL xpnuatodotnoetl povo tn avadloapopdwaon tou
EKTIOULOEVUTLKOU UALKOU.
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Kowwviko Tapelo) kat armo eBvikolc topouc.
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Xnueoa!

v'Virtual KAnpovopucotta
v'Mixin classes

v Apnonuévot TuToL dedoUEVWV
v'Pure Virtual cuvaptmoelg



Virtual KAnpovouwkotnta

v' H xonjon pag virtual kAdong Paong pag emitoémet
X0NON KOWVWV OLUVAQTNO WV 0QLOMEVWYVY wg virtual ot
Baomn, xwols va OnuovEyel TOAAamAG avtiyoaga.

v Kavovika, o dountne wag kKAaong, aQxkomoLel Hovo
TIG HETAPANTES TNG KAAOTC TOL KAt T1) B&oT) Tov.

v’ Ovvirtual kAdoeis Paong anmoteAovv eEalgeon kabwg

AQXLKOTIOLOUVTAL KL ATIO TNV TeAgvTaio 0Tn oeoa
TTAQAYOULEVT] KAQOT).



Virtual KAnpovopwotnta/l




Virtual KAnpovopwotnta/l

#include <iostream.h>
typedef int HANDS;
enum COLOR { Red, Green, Blue, Yellow, White, Black, Brown } ;
enum BOOL { FALSE, TRUE };
class Animal {
public:
Animal(int);
virtual ~Animal() { cout << "Animal destructor...\n"; }
virtual int GetAge() const { return itsAge; }
virtual void SetAge(int age) { itsAge = age; |
protected:
int itsAge; };

Animal::Animal(int age): itsAge(age) {
cout << "Animal constructor...\n"; }



Virtual KAnpovouwotnta/2

class Horse : virtual public Animal |{
public:
Horse(COLOR color, HANDS height, int age);
virtual ~Horse() { cout << "Horse destructor...\n"; }
virtual void Whinny()const { cout << "Whinny!... "; }
virtual HANDS GetHeight() const { return itsHeight; }
virtual COLOR GetColor() const { return itsColor; }
protected:
HANDS itsHeight;

COLOR itsColor; };

Horse::Horse(COLOR color, HANDS height, int age):
Animal(age), itsColor(color),itsHeight(height)
{

cout << "Horse constructor...\n";

)



Virtual KAnpovouwotnta/3

class Bird : virtual public Animal {
public:
Bird(COLOR color, BOOL migrates, int age);
virtual ~Bird() {cout << "Bird destructor...\n"; }
virtual void Chirp()const { cout << "Chirp... "; }
virtual void Fly()const { cout <<"I can fly! I can fly!I can fly! "; }
virtual COLOR GetColor()const { return itsColor; }
virtual BOOL GetMigration() const { return itsMigration; }
protected:
COLOR itsColor;
BOOL itsMigration; };

Bird::Bird(COLOR color, BOOL migrates, int age):
Animal(age), itsColor(color), itsMigration(migrates) {
cout << "Bird constructor...\n";

)



Virtual KAnpovopwotnta/4

class Pegasus : public Horse, public Bird {
public:

void Chirp()const { Whinny(); }

Pegasus(COLOR, HANDS, BOOL, long, int);

~Pegasus() {cout << "Pegasus destructor...\n";}

virtual long GetNumberBelievers() const

{ return itsNumberBelievers; }

virtual COLOR GetColor()const { return Horse::itsColor; }
private:

long itsNumberBelievers; };

Pegasus::Pegasus(COLOR aColor, HANDS height,BOOL migrates,
long NumBelieve, int age):

Horse(aColor, height,age), Bird(aColor, mi grates ,age),
Ammal(age*z) itsNumberBelievers(NumbBelieve)

{ cout << "Pegasus constructor...\n"; }



Virtual KAnpovouucotnta/s

int main()

{
Pegasus *pPeg = new Pegasus(Red, 5, TRUE, 10, 2);
int age = pPeg->GetAge();
cout << "This pegasus is " << age << " years old.\n";
delete pPeg;

return 0;

}

Animal constructor...

Horse constructor...

Bird constructor...

Pegasus constructor...

This pegasus is 4 years old.
Pegasus destructor...

Bird destructor...

Horse destructor...

Animal destructor...



ANAwoT) kAaoewv Y virtual

KA OOVOULKOTNTA

VT va daopaAicovue otLot
TIAQOYOUEVEG KAQATELS DLATNQOVV €V
LOVO AVTLYQAPO KOLVWV OLVAQTNTEWV
TWV KAaoewv Baong, ONAwvovue Tig
KAQOELS PAONG (WS TAQAYOUEVES ATIO LK
virtual PBaon.




[ToAAatAT) KAnpovouuotnta

v’ Xonowomowmote [ToAAamAr) KAnpovouwkotnta otav
uila kAaon xoelaletal CLVAQTIOELS KAL OTOLXElt ATtO
TLEQLOOOTEQEG TNG LA KAGOTG.

v Ymaoxovv compilers mov dev vrtootnollovv TV
TTOAAATIAT] KAT)QOVOULKOTNTA.

v' Mn xonotpomoteltat TOAAXTIAT) KANQOVOULKOTNTA
Otarv de xpelaletal 1 0tav oag KAAUTITEL 1) ATTAT)
KAT)QOVOULKOTNTA YIXTL avEAaveL TNV MOAVTTAOKOTITA

TOV TIQOYQAMUUATOG
v’ Apgxwcomowmote tn virtual kAaon Bdong and v
TeAgvTaia OTNV LEQAQX LA TTAQAYOEVT KAGOT).



Mixins classes

v H Mixin class mpoo0étet AettovgykoTnTa eV dev
oo eteL TTOAAQ dedopeva.

v Ot mixin classes mpootiBevtal oe pia magoaryopevn
KkAaon pe public kAngovouwkotnra.

v AmoteAoVv oLUPBPBACHO peTa&V aTANG Kat
TTOAAATIATIC KANQOVOUIKOTNTAG.

v H dtapooa toug amo tig dAAec kAdoelg etvat 0Tt
TLEQLEXOLV eAdxLoTax 1) KaeBOAov dedopéva.



A@nonuevot tumot dedopuevwv/1

#include <iostream.h>
enum BOOL { FALSE, TRUE };

class Shape

{

public:
Shape(){}
~Shape()i}
virtual long GetArea() { return -1; }
virtual long GetPerim() { return -1; }
virtual void Draw/() {}

private:

};



A@nonuevotr TUToL dedoueEVwWV/2

class Circle : public Shape

{

public:
Circle(int radius):itsRadius(radius){}
~Circle(){}

long GetArea() { return 3 * itsRadius * itsRadius; }
long GetPerim() { return 9 * itsRadius; }
void Draw();
private:
int itsRadius;
int itsCircumference;
%
void Circle::Draw()

{

cout << "Circle drawing routine here!\n";

)



A@nonuevol oot dedouevwv/3

class Rectangle : public Shape {
public:
Rectangle(int len, int width):
itsLength(len), itsWidth(width){}
~Rectangle(){}
virtual long GetArea() { return itsLength * itsWidth; }
virtual long GetPerim() {return 2*itsLength + 2*itsWidth; }
virtual int GetLength() { return itsLength; }
virtual int GetWidth() { return itsWidth; }
virtual void Draw();
private:
int itsWidth;  intitsLength; };
void Rectangle::Draw() {
for (int i = 0; i<itsLength; i++) {
for (intj = 0; j<itsWidth; j++) cout<<"x";
cout<<"\n"; }



A@nonuevotl Tumot dedouevwv/4

class Square : public Rectangle {
public:
Square(int len);
Square(int len, int width);
~Square(){}
long GetPerim() {return 4 * GetLength();}
7
Square::Square(int len): Rectangle(len,len)
U
Square::Square(int len, int width): Rectangle(len,width)
{
if (GetLength() != GetWidth())
cout << "Error, not a square... a Rectangle??\n";

)



A@nonuevol oot dedouevwv/5

int main() |

int choice;

BOOL {Quit = FALSE;

Shape * sp;

while (1) {
cout << "(1)Circle (2)Rectangle (3)Square (0)Quit: ";
cin >> choice;
switch (choice) {

case 1: sp =new Circle(5); break;

case 2: sp = new Rectangle(4,6); break;

case 3: sp = new Square(d); break;

default: fQuit = TRUE; break; }
if (fQuit)

break;

sp->Draw();
cout<<"\n"; }
return 0; }



A@nonuevot TuTtoL 0edouEVWV/
£E£000C

(1)Circle (2)Rectangle (3)Square (0)Quit: 3
X X X X X X
X X X X X X
X X X X X X
X X X X X X

(1)Circle (2)Rectangle (3)Square (0)Quit:2
X X X X X
X X X X X
X X X X X
X X X X X
X X X X X

(1)Circle (2)Rectangle (3)Square (0)Quit:0



Pure Virtual cvuvaptnoels

v Mua virtual ovuvdoptnon yivetat pure virtual otav
aQxkomotettat oo 0.

virtual void Draw() = 0;
v KaBe kAaon pe pia 1) mepioootepeg Pure Virtual
OLVAQTNOELS aTtoTeEAEL APNENUEVT] KAXOT)
v’ Agv UTIOQOUUE VA ONULOVQYT)OOVHE AVTIKELUEVO
aPnENUEVNG KAGoNG
v’ Elvat vtoxoewtikd va ogtoovpe tig Pure Virtual
ouvaETNoelS oe Kabe magayouevn kAaon



Pure Virtual cvuvaptnoels

class Shape

{

public:
Shape(){}
~Shape(){} . .
virtual long GetArea() = 0; )((1))((;|r)((:l)((e )EZ)RectangIe (3)Square (0)Quit: 2
virtual long GetPerim()= 0; X X X X X X
virtual void Draw() = 0; X X X X X X

private: X X X X X X

¥
(1)Circle (2)Rectangle (3)Square (0)Quit: 3
X X X X X
X X X X X
X X X X X
X X X X X
X X X X X

(1)Circle (2)Rectangle (3)Square (0)Quit: O



Pure Virtual ovvaptnoeic/1

#include <iostream.h>
enum BOOL { FALSE, TRUE };
class Shape
{
public:
Shape()(}

~Shape()i}
virtual long GetArea() = 0;

virtual long GetPerim()= 0;
virtual void Draw() = 0;
private:
Iy
void Shape::Draw()
{

cout << "Abstract drawing mechanism!\n";

)



Pure Virtual ovvaptnoeic/2

class Circle : public Shape |{
public:
Circle(int radius):itsRadius(radius){}
~Circle(){}
long GetArea() { return 3 * itsRadius * itsRadius; }
long GetPerim() { return 9 * itsRadius; }
void Draw();
private:
int itsRadius;
int itsCircumference;
Iy
void Circle::Draw/()

{

cout << "Circle drawing routine here!\n";
Shape::Draw();
}



Pure Virtual ovuvaptnoeic/3

class Rectangle : public Shape {
public:
Rectangle(int len, int width):
itsLength(len), itsWidth(width){}
~Rectangle(){}
long GetArea() { return itsLength * itsWidth; }
long GetPerim() {return 2*itsLength + 2*itsWidth; }
virtual int GetLength() { return itsLength; }
virtual int GetWidth() { return itsWidth; }
void Draw();
private:
int itsWidth; intitsLength; };
void Rectangle::Draw() {
for (int i =0; i<itsLength; i++) |
for (intj = 0; j<itsWidth; j++) cout<<"x";
cout<<"\n"; }
Shape::Draw(); |}



Pure Virtual ovuvaptnoeic/4

class Square : public Rectangle {
public:
Square(int len);
Square(int len, int width);
~Square(){}
long GetPerim() {return 4 * GetLength();}
7
Square::Square(int len):  Rectangle(len,len)
U
Square::Square(int len, int width): Rectangle(len,width)
{
if (GetLength() != GetWidth())
cout << "Error, not a square... a Rectangle??\n";

)



Pure Virtual ovuvaptnoeig/s

int main() |
int choice;
BOOL {fQuit = FALSE;
Shape * sp;
while (1) {
cout << "(1)Circle (2)Rectangle (3)Square (0)Quit: ";
cin >> choice;
switch (choice) {
case 1: sp =nnew Circle(5); break;
case 2: sp = new Rectangle(4,6); break;
case 3: sp =new Square (5);  break;
default: fQuit = TRUE; break; }
if (fQuit) break;
sp->Draw();
cout<<"\n"; }
return 0;

)



Pure Virtual ovuvaptnoeic/EE0dog

(1)Circle (2)Rectangle (3)Square (0)Quit: 2
X X X X X X

X X X X X X

X X X X X X

X X X X X X

Abstract drawing mechanism!

(1)Circle (2)Rectangle (3)Square (0)Quit: 3
X X X X X

X X X X X

X X X X X

X X X X X

X X X X X

Abstract drawing mechanism!

(1)Circle (2)Rectangle (3)Square (0)Quit: O



