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Klasa baze dhe e trasheguar

= Trashegimia eshte koncept fundamental ne gjuhét e
orientuara neé objekte

= Lejon mundeésiné e krijimit té klasave té reja, té
bazuara né ata paraprake

= Klasat e reja trashegijne té dhenat dhe fuksionet nga
klasat baze

« Sjellja e klases se re mund te modifikohet permes
funksioneve ekzistuese ose peérmes shtimit té
funksioneve te reja

« Qasje kyge ne kéte rast paraget polymorfizmi né
c’rast sjellja e klasés adaptohet gjate egzekutimit
(at run-time)
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= Egzistojne shumeé shembuj nga jeta reale, si klasa
bazé (base) mund té ridefinohet né jé sére klasash té
derivuara (derived)

Klasa baze dhe e trasheguar

= Shembull:

Shumeékéndéshi mund te ridefinohet né
Katérkeéndeésh, i cili pastaj mund té modifikohet
dhe té paraqet Drejtkéndésh

« Shumekeéndeéshi eshte Katerkendéesh

« Katérkéndéshi éshté Drejtkéndésh
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Klasa baze dhe e trasheguar

=  Shembull:

Base class Derived class

Shape Triangle, Circle,
Rectangle

Bank Account Current, Deposit

Student Undergraduate,
Postgaduate

\ehicle Car, Truck, Bus

Filter |_ow-pass, Band-pass,
High-pass
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Klasa baze dhe e trasheguar

= Shembull: Klasa BankAccount

« Klasa BankAccount permban te dhéenat elementare
pér nje acount banke:

e Account holder Can be accessed from
e Account number

private public member
 Current balance functions of same class
_ protected public member
¢ FUkS|On6t elemental’ei functions of same class

and derived classes

«  Withdraw money _
_ public Anywhere

©Inheritance and Polymorphism, M Spann



Polimorfizmi dhe POO

= Polymorfizmi gjithashtu eshte koncept
fundamental ne gjuhét e orientuara née objekte

» Polymorfizém dtth shume forma

= Ofron sjellje te ndryshme te objekteve nga njé tip I
vetém referent
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Polimorfizmi

i

‘I

= Mundesia e deklarimit te funksioneve si virtuale
eshte element kyc¢ i Polimorfizmit ne C++

= Polimorfizmi: nga Greqishtja
“té pasurit e me tepéer formave té ndryshme”

« Funksioni i njejté mund te thir objekte te ndryshme

« Pérgjigjet mund té jené té ndryshme
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Polimorfizmi

= Shembull: Né lojrat kompjuterike g€ simulojne
levizjet e kafshéve shirytezohen urdheérat ‘1éviz’ per
lloje té ndryshme te kafshéve

= Urdheéri dergohet permes referencées ne klasen
Kafsheé, e cila éeshte klase baze per kafsheé te
ndryshme!

« Ne kete rast, ¢’do tip sillet ndryshe, pasi te kete
pranuar urdherin

* Kjo mundéson zgjerimin dhe mbindértimin e
aplikacionit
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Polimorfizmi

Application

Move

\

animal
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Polimorfizmi

= Polimorfizmi implementohet permes referencées né
objekt

= Keéta refernca mund tju ndahen objekteve té ¢do klase
te trasheguar
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Pointeret ne klasen baze %
=
= Karakteristiké me réndesi e trashégimise eshte se
pointeri neé klaséen e trasheéguar eshte kompaktibil
me pointerin né klasén baze

= Polimorfizmi paraqget art te shirytezimit te ketyre
vecorive pozzitive
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Pointeret ne klasen baze

» Shembulli 1:

#include <iostream>
using namespace std;

—lclass Polygon { Zlint main ()

protected:
int width, height; 1 _
public: Rectangle rect;
= void set _values (int a, int b) T’}ang_e*trgl;
{ width=a; height=h; } Polygon * ppolyl = &rect;
, Polygon * oly2 = &trel;
) YE Ppoly g

ppolyl->set walues (4,5);

Zlclass Rectangle: public Polygon { ppoly2-»>set_values (4,5);

public: cout << rect.area() << .fn.;
- int area() cout << trgl.area() << "\n';
{ return width*height; } } cin.get(); return @;
bs

—-lclass Triangle: public Polygon {
public:
- int areaf()
1 return width*height/2; }

}i
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Anetaret virtuel

= Anetaret virtuel paragesin funksione ge mund té

ridefinohen ne klasén e treshéguar, permes thirjeve
referente

= Syntaksa per nje funksion qe te deklarohet si virtuel
eshte fjala kyqge virtual
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Anetaret virtuel

= Shembulli 2:

#include <iostream:>
using namespace std;

“lclass Polygon { —lint main () {

protected: Rectangle rect;
int width, height; chang- ’
public: Triangle trgl;

= void set_values (int a, int b) Pelygon poly;

1EY, £ = '
[ width=a; height=b; } Polygen * ppolyl = &rect;
: : Polygon * ppoly2 = &trgl;
- virtual int area () -
Polygon * ppoly3 = &poly;

Y { return 8; } ppolyl->set_values (4,5);

ppoly2-:set values (4,5);
ppoly3-:set values (4,5);
cout << ppolyl-rarea() << '\n';
= int area () cout << ppoly2->area() << "\n’;

{ return width * height; } cout << ppoly3->area() << "\n';
b ! cin.get(); return @;

-lclass Rectangle: public Polygon {
public:

-lclass Triangle: public Polygon {
public:
- int area ()
1 return (width * height / 2); }
Is
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Anetaret virtuel

» Shembulli 2:

- Klasa gqé oérmban funksione virtuele, zakonisht éshte e
njohur si klasé polimorfike
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Klasat baze abstrakte

‘I

= Klasat baze abstrakte jané shume te ngjashme me
klasén Polygon té shembullit paraprak

« Atajané klasa g€ mund té€ shfrytézohen vetém si klasa baze,
andaj atyre I'u lejohet g€ té ken€ funksione virtuele té
padefinuara (pure virtual functions)

« Sintaksa percaktohet peérmes shprehjes vijuese =0

= Klasa abstrakte Polygon do té duket si né vijim:

/f abstract class CPolygon
class Polygon {
protected:
int width, height;
public:
void set_walues (int a, int b)
{ width=a; height=b; }
virtual int area () =8;
I3
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Klasat baze abstrakte

‘I

* Funksioni area éshté i padefinuar; andaj pérmban simbolin =0,
gé e bén te jeté i tipit té ashtuquajtur pure virtual. Klasat qé
pérmbajné sé paku njé funksion té ketille quhen klasa bazé
abstrakte

« Tipi vijues i klasés abstrakte Polygon nuk mund té shfrytézohet
peér té deklaruar objekte si:

Polygon mypolygon, /f not working if Polygon is abstract base class

* Por, por mund te shfrytézohet péer krijimin e pointereve, dhe per
shfrytézimin e benificioneve nga vetia e polimorfizmit, si p.sh.:

Polygon # ppolyl;
Polygon * ppoly2;
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Pointeret ne klasen baze

= Shembulli 3:

—1// pure wvirtual members can be called
// from the abstract base class
#include <iostream>
using namespace std;

—-lclass Polygon {

protected: —lint main () {
int width, height; Rectangle rect;
public: Triangle trgl;

- volid set_walues (int a, int b)

Polygon * alyl = Brect:
{ width=a; height=b; } Y8 PPoly ¥

. 1 ) Polygon * ppoly2 = &trgl;
virtual int area() =0; ppolyl-»set values (4,5);

- vold printarea()
{ cout << this->area() << "\n'; ppoly2->set values (4,5);

}; ' ppolyl-:printareal);

! ppoly2->printarea();

lclass Rectangle: public Polygon { cin.get(); return @;
public: ¥

= int area (wvoid)
{ return (width * height); }
¥

—class Triangle: public Polygon {
public:
- int area (void)
{ return (width * height / 2); }

s
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Klasat baze abstrakte

= Shembulli 4:

#include <iostream:

using namespace std; —lint main F} 1
Rectangle rect;
-lclass Polygon { Triangle trgl;
protected: Polygon * ppolyl = &rect;
int width, height; Polygon * ppoly2 = &trgl;
public: ppolyl->set values (4,5);
- vold set_walues (int a, int b) ppoly2-»set_values (4,5);
{ width=a; height=b; } cout << ppolyl-area() << "\n’;
virtual int area (void) =8; cout << ppoly2-rarea() << "\n’;
T cin.get(); return @;
1

-lclass Rectangle: public Polygon {
public:
- int area (void)
1 return (width * height); }
¥

-lclass Triangle: public Polygon {
public:
- int area (wvoid)
1 return (width * height / 2); }
¥
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Klasat baze abstrakte

)

‘I

= Aneétarét virtuel dhe klasat abstrakte jané karakteristika te
polimorfizmit neé C++ dhe paraqesin avansimet e POO

= Ne kéte rast vlene te theksohet, shembujt paraprak
sqgarojne vetém menyren e implementimit, kurse
shfrytézimi real i tyre eéshtée i ndérlidhur me shfrytézimin
dinamik té memorjes

=  Shembulli vijues, ilustron nje rast te tille!
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Pointeret ne klasen baze

= Shembulli 5:

// dynamic allocation and polymorphism
#include <iostream>
using namespace std;

-lclass Polygon { -lint main () {

prz:iciijéhi height; Pc}ygcn * ppolyl = new RE?:angle (4,5);
public: Polygon * Epﬂlyz = new Triangle (4,5);
Polygon (int a, int b) : width(a), height(b) {} ppolyl->printarea();
virtual int area (void) =8; ppoly2-»printarea();
- vold printarea() delete ppolyl;
{ cout << this-zarea() << "‘n'; } delete ppoly2;
+; cin.get(); return 8;
¥

-lclass Rectangle: public Polygon {
public:
Rectangle(int a,int b) : Polygon(a,b) {}
- int area()
1 return width*height; 7}

1s

-lclass Triangle: public Polygon {
public:
Triangle(int a,int b) : Polygon(a,b) {}
- int area()
1 return width*height/2; 7}

1s
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Polimorfizmi

= Programimi i njohur si “Generic programming’ i
referohet shirytezimit te kodit t€ njejte per perfitim te
rezultateve te ndryshme

« Shembull: Algoritmet per kerkim dhe sortim né tipe
te ndryshme te te dhenave
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Polimorfizmi

= Neé shembullin paraprak, lista e kafshéve née kuader te
lojes, mund te zgjerohet edhe me klaseé te reja dhe te
kete te implementuar funksionin e levizjes
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Polimorfizmi

Application

Move

\
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Programimi i Orientuar ne Objekte

= Pyetje eventuale?!
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