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�����:   

                  �� ����	 �
��
 ������ ��� ������ ��� ����� ����� ������ ����� ���  � !"��#� �$�%"�� &�� �����  '
                 ()� *����� �� (+���� �� ������ ������ "���,� ��-'$ ��$�%"�� �.��� ��% *��/����� ������ "����� 0"	

       1�#�� 2� 0%�"�  �% ��3� ��456�� "�.�+7� 8��              ))�� 1)���  )	 9� ��"��' 0%-� $+�� "���-� $� Email 
 )��� :�5��Team!�/����� ���.- �� �/$���$ .  

  

Reusing Classes:  

        )�� 0�"5��� �� !��.���  � ������ �-�%�OOP        )�� 0�"5��� !"�	' ��-�%�' ��  �%� classes     �)<�-��	 �)��� 
������.  

 1���  	  $%� 7 0�"5��7� !"�	'  %�$)copy - paste  !!(�< ��+��� *��-�� 1���  	 0��  %�$:  
�.  (��+���)composition :( A�6-'objects  �/ !""��� B�$-� *�� class�� . 
C.   �D��$��)inheritance :(  A�6-'class        )�� B�$-�  � ��	$- ����� "�"+ class      �)��� $� ��#)4�� 

9� �4�5. 
E. �.�� �4�5�� 1���  	 �.F� �D��$�� *�
��  '��"+ ��  : G�%6�� ��""��)Polymorphism.( 

  

 ���	
��)composition:(  

������ G�D��� �.�/$� ��.�"�$ ��.� �4�5 �<$ �������� *��/����� G�5 ����D% ��#���� H�< �-�"5���:  
class Door {...} 

class Window {...} 

 

class Car  

{ 

 Door d1, d2; 

 Window w1, w2, w3, w4; 

} 

����� G�	  � "� 7 )init (�-����  �/ *7$����� H�.�.  
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                I)���� 1���  	 �� I4  �/ !""��� I$J4 0�"5����  $%� (��+��� �4�5  � K�-��-objects   �).-� 
!������� I4$� �L���� H�<$ �I4�� M��  �/ :has a.  

G$��� (����- 1����� G�D�#� ���-���:  
Car has a Doors  , Car has a Windows 

  

 �������)inheritance:(  

 0�"5��� !"�	N ���L"$ ���< �#��$ �<$class )��  $% !�%� O#	 0$��$ � class B$-  	 !���	 $< ���$��
 )�� B�$-�  � class �� 9�� M��6� 9-� 2� �9-� �$�$������	  $� !")�"+ *�J4 "�
� "L$ �9J
�F$$ 9��J4 

 !"$+$��� :
�45�� I���� !"�	' O#	 �4��� )�� �� ������class��� .  

������� �� �������:  

•  O	"� ��� I4��  ')base class( O	"�  �7� I4��$ �)sub class.( 

•  ��#% (/$� �D��$�� 0��)extends ( )�� 0�� "��)sub class ( 0��� �.	���' 0D)base class.( 

•  �� �D��$��  %�� 7JavaD��$�� 0$.J�  � 2� ���� "��$ ��  � 7' "$+$� ��� !""����� �. 
����:  

class Food {...} 

 

class Fruit extends Food  

{...} 

������ �������:   

 )��  ')sub class ( )�� (��$�$ G$�� (��+ ���)base class (  ���)���+ �.��' G$4$�� (����� 7 9-%�$
��� 
��-$ �(��$���$ G$���� H�< B�$-� ���� 9�$4$ *������ I#�5� ��-'$ ��:  

a. )base class ( $)sub class ( ��package!"��$ : 
 )�� (����� ������ H�< ��)sub class ( )� �4�5�� (��$���$ G$���� (��+ O�' G$4$��)base class (

 )�� �"	 ��private.  
b. )base class ( $)sub class ( �� ����package!"��$ : 

 )�� (����� 7 ������ H�< ��)sub class (4$��   B�$)-�� *�� ()��$���$ G$���� 7' G$)public ( $
)protected.(  



 E

 ���� ���
 ����)protected(   

 )�� 0$.J� I#�5�protected ��������  ������� ���� :  
a.  )�� PJ- ��package )�� 0$.J� 1��-� protected 0$.J� O#	 friendly������ .  
b.      )�� I#�5� ��"-	 ���packages   $���$ G$����  3�    )�� (��protected         ))#� ��)���� �.��6)�  $)%� 

private     )�� (��$���$ G$����  � $< 1�J��$ �protected )�� ��� �A�-�Q� ���-��� �.��' G$4$�� &$��� 
private�.��' G$4$�� (����� 7  %�$ �.%#�� A�-���  3� . 

 !�� ������ "�# ������ $�% &� ������ ��private   

  $�� �.-� ��%���   �4�5 G   ��� I4���         �.%#�� 2���  ��� O�� 1�� 7 9-� �+�"� �4�5 �<$  7' �.��' G$4$�� 
8�R�� ��.� ��� �.���� ���� (��$��� 1���  	.  

          G$����  $%�  � G4�� ���� I4�� K���- �-% ��'private         ()��$� 1)���  	 �.�� G������$ public  $� 
protected  �% ��' 7' �� !���% !�$�/ B$-��  �  $%� �<"-	 G$���� H�< O�'  �7� G4�  protected.  

'��(��� �������:  

 )��  � ���)sub class ( )�� G$�� (��+ ����)base class( )��� :�5�� �-����  � ���$ �)sub class (
    G�	  	 G$S��)initialization (         A�	"��� ��"+ 2�$�/�� G� ���-���  �� �G$���� H�.�constructor 

     3� ��� ����Java    A�	"���� 0$�� constructor     A�6-' "�+�� ��� object    )��  � class   O��$ � �7� 
    )�� A�	"��� G�Lconstructor    )��� :�5�� class      �	"���� 9�J- ���  � ��% � �7�   )��constructor 

 G�#�� �-�"� ��4�� ������$ �9��,� :�5�� ��J-� O#	�  � �-�$�#��.�� �D��$�� 0#J�� O�'9.  
).   2�  %�$constructorTTO	"���� �Q�   
+.   O	"����default constructor�Q� .  
).   A�	"��� �-"�� $� ����  %�$constructor )�� ��� �5U default constructorTT  
+.          !
$+���� ��#%�� 0�"5��� 1���  	  $%� G���)super (    �6S��� G�	 �.#�	 9�6� ����$ this    �).-� 7' 

*���"5��� !"	 �.�$ ��D��$��� �4�5�:  
�. ��� �-�$� A�	"���:9#%6$ �-���� �� ���#�� G$�  $%�$ ��-����  �/ ���4�  $%� 0�"5��7� ��< :  

super(...); 

C.     ��� (��$�$ G$�� O�' G$4$��:   2�             ()��+  � O#	 �-�J�� �--%�$ ���� I4�� O#	 VW��6S� ��4� �.-�
(��$�$ G$��TT0�"5��7� ��< ���<� ��� � ��� ���-��� !��$�� *��4� ���  

 ��/$� �� 0�"5��7� ��< ���<� �.F�: 
��<7$� :  )�� (��$���$ G$���� O�' G$4$�� "��- ��"-	static ��� "-	 ) 7 �.-� �'  �-�$L PJ-� (/5�
 )��Overriding ����  (��$��� �.� (/5���"����.(  

��.�-�D$ :G�	 "-	 OverridingG�#L "�� �.��6 ��,��$ ..  
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E.       0�"5���  %�� "�"+�� O�' G$4$#�super     !��  � �D%� )super.super... (    �� ������� H�<  %�$
��� �6����� 9��� (� I4 G% �L�	  $%�  � G4��$ �!���� ��� G����.  

&�%�� �������: 

�.  )�� I/� 0� ��')sub class ( 2�member $� method�� O�'  )��  � 9D�$ )base class( �
 )�� 8�� I���� !"�	3� OJ�%� ��-'$methods!������� B$-�� ��< I4$�$ � : ais. 

����:  

 9��� I4 �-�"�  %��Car  �J4�� 9-� ��-  � "��-$ )RallyCar, TownCar(    )� �)--� F��- �
             � !$��  $%� "L I��57� ��-'$ � �J4��  � 2� O�' !"�"+ :
�45 2� I�/-     ")	��� ""�� $� M����

G$�-  � (����- �--� ��% �Y�5�� I
�F$�� 8��� $� !������:  
RallyCar is a Car  , TownCar is a Car 

C.  )�� I�/� ��')sub class (members $� methods   ))��  )� 9D�$ �� O�' )base class( �
!������� B$-�� ��< I4$�$ : alike is. 

����:  

   �-�"�  %��class O	"�    ���U )Vehicle (          �J4)�� 9)-� 1�6)-  � "��-$)Car (  $)Bus (    � 2� �
       I4�� :
�45 (��+� (���� !"�"+�� I$J4��Vehicle        !"$)+$� ��� !"�"+ :
�45 M#�� �.-%�$ 

G$�- �<"-	 ��� ��:  
Car is like a Vehicle   ,  Bus is like a Vehicle 

Overriding:  

      � "-	 (��$��� 8�� ��-� I#�5� "L              �.J���� !"�	' O�' ��/-� ��� ���� �� 9�#	 *-�% ��  	  �7� O�' G���-7
      )� I��� �� ��<$ Y�5� !��)Overriding( 9� G��- 2��� (������ �Override PJ- 9�  $%� Signature 

             2� ���R� $� !"��
  $"� 2� ������ ��� �� "$+$��� �#4�� (�����arguments     �� ���R� 2� �"� ��'$ �  )�� 
Signature    ��#���� ������� �Overload            ))�� ��#�	 �+�� ��-�� �0�7� PJ-�  �����  �7� I4#� ��4�$ 
Override������ ��� �� "$+$��� (����� .  

                    O�' G$4$�� 2�$�/��  � ��� �*��#���� 8�� �.�� "�
� ��-'$ ���#% ��� (���  	  �7� (��� ��-� I#�5� 7 "L
�  �/ ��� (��� ��#%#� ��-�D�� ��.��� �< H�<$ �  �7� (��)super* (G�D��� �F-�)I.*(  

                 O�' !"$���� �
��
� ���4-�� PJ- "�	� �--%�$ �D��$�� 0�<�J�  � 9�#	 (����- �� 9�� &�6- ����	 �7�D� (/-�
����F- �.��6  � $�#� �-��� ���� ��%���� ��"+ ��-� �.-� 9�#D�� 0.�$ (+����:  

  
  



 [

������)I:(  
public class Student 

{ 

 private String name; 

 protected int birthDate; 

  

 public Student(String name, int birthDate){ 

  this.name = name; 

  this.birthDate = birthDate; 

  System.out.println("Student Name : " + name); 

 } 

  

 public void doExam(){ 

  System.out.println("Student " + name + " do exam.."); 

 } 

  

 public String getName(){ 

  return this.name; 

 } 

} 

 

public class ItStudent extends Student 

{ 

 private String exam; 

 

 public ItStudent(String name, int birthDate, String exam){ 

  super(name, birthDate); 

  this.exam = exam; 

 } 

  

 public void doExam(){ 

  super.doExam(); 

  System.out.println("ItStudent name: " + getName()); 

  System.out.println("ItStudent birthDate: " + birthDate); 

  System.out.println("exam name: " + exam); 

 } 

 

 public static void main (String[] args){ 

  ItStudent stu = new ItStudent("Salem", 1985, "programming"); 

  stu.doExam(); 

 } 

} 

$< 1����� K��-���� \�5:  
Student Name : Salem 

Student Salem do exam.. 

ItStudent name: Salem 

ItStudent birthDate: 1985 

exam name: programming 

��� G�D��� P�"-�G�4J�:  
•   ���#���� 1���  	 ��� I4�� �-���  �7� I4�� �-�� A�	"��� F��-super  G)�	 H�$"� O�$� 2���$ 

initialization���  � �D$�$��� G$���� (��+� . 
•   (���doExam()       I���� "�	�  �7� I4�� �� )Override (  (���doExam()      ���� I4)�� �)� 

� (���  �/ ��� (��� A�	"��� F��-$ �6S��� 1���  	  �7super. 



 ]

•     ��4�5 O�' !�6��� G$4$�� (���� 0�  �7� I4��  � F��-name �.-� private  ���� I4)�� �� 
     (����� A�	"��7 ��/� ��-'$getName()         �)4�5�� O�' !�6��� G$4$�� B����� ��-�� �birthDate 

 B$-�� *��protected.  

$�,��:  

       )��  �  	 �-D"�� "L �-%class   �� Java    2$�� 7 Destructor         �-����  � ��%$ ��-"�� 9�-�-  � �-�#	 ��-'$ 
                     )�7�  )� ��A"�  %�$ O	"���  � �+� 0"�.��  3� �GJ���  �7� O��$ O#	�� ���  � O	"��� �D��$�� ��

            �)� ��� ���� G$�� G�	 O#	 ���-��  $%� "L  �7� G$�� G�	  � M��$ �O#	�� ��� O�' GJ���  G$)�� O-�
�7$�  �7� G$�� 0".�$ �7$� ���.  

Name hiding:  

 )�� �� (��� �-�"�  � 8�J-�)base class (   ^�)- !")	 9�)Overload(     !")�"+ �5�)- G)��� �)-�L$ �
)Overload ( )�� �� (����� ��<  �)sub class:(  

   �R� ��C++            %�$ ���� (��$� ��R�  �7� I4�� �� I����� (����� Java   7      ��4� ��-'$ (��$��� H�< �J5�
 �����+ !��$�� ^�- �.-,%$ (��$��� H�< (��+)Overloading ( �7� I4�� ��.  

����:  
class A 

{ 

 void func(int i){  

System.out.println("int func " + i); 

} 

 void func(double d){ 

System.out.println("double func " + d); 

} 

} 

 

class B extends A 

{ 

void func(char c){  

System.out.println("char func " + c); 

} 

} 

 �� (����-Java�#� ��% (��$��� H�<  � (��� 2� A�	"��� :  
public static void main (String[] args){ 

 B b = new B(); 

b.func(1); 

b.func(3.7); 

b.func('d'); 

} 

 $%�� \�5��:  
int func 1 

double func 3.7 

char func d 

  



 _

Polymorphism:  

                     !�)� 9)����% !"�)	' 9�#	 ��$�$ ������ 9��% "L 2��� "$%��  � !"�J��7� O#	 K������ "	��� �D��$��  � �-�#	
              �)��� *�)L���� �� O#+�� �D��$�� �	$�  %�$ ��D��$#� Y��%�� !
���� �< H�< *��� ������� ��  %�$ �Y�5�

 �� ����A�/	� ��$�� 0�.��  )#� �Dclasses.  
 )�� �L�	  ���/�  �������  ��L�	 M�-<)base class ( )���)sub classes (��<:  

- .Upcasting:  

     )��  � ������ �-�%�class         )�� B�$-�  � B$- $< ��-'  �7� class           )� 9)�� G������ (����- �--3� ��� ���� 
��� ��<  � �4�5 ���� 9-� �$F-�.  

����:  
class Fruit 

{ 

 void eat(){ 

  System.out.println("Eat Fruit"); 

} 

} 

 

class Apple extends Fruit 

{ 

 void eat (){ 

 System.out.println("Eat Apple"); 

} 

} 

 

class Banana extends Fruit 

{ 

 void eat (){ 

 System.out.println("Eat Banana"); 

} 

} 

      I4��  $% !�%� �/�� 1����� G�D��� ��                �J4)�� O)#%  � F)��-$ ���� I4)��  � �4�5 ����  �7� 
Apple, Banana (����� I����  �"��� eat() B�$-�  � B$- 2�  � F��-� ����-� �F- �.+$� �-�#%� ��3� �

                   G% �� G%�� ����� I���� !"�	' 0$.J� ��,� M��� �5` B$-  � I#�5� G%�� ����� *-�%  '$ �G%S� �.%�J��
�-���  � A)Override(G%�� �J4 ��  $%��6� �����+ A�-���$ ���  %�$ �.  

 A�-��� (��+  � ���)Apple, Banana ( �.%�� ���.-�� �� �<)Fruit ( ��<  � �.�� G����- 7 ����#� �G%S�
T0���� �$F-���  

     I4 �-�"�  � 8�J-�)Man (            ��)� ��%-  � G��� G.� �9%�$J�� G%� (��� 9�� ��%-  � "��-     9)#5"  $)%� (
Apple 9#5" �5U$ Banana���D$ ..  



 a

     )�� 0$.J� ��,� �-<Upcasting               H�)< ()��+� �%��6��� �J4�� (� G������ 1���  	 �#%6��� H�< �-� G��� 
    �.-� �<$ I$J4��)�.%��(       I4�� (� G������ 9-� 2� �Fruit) (        9)
�-�� (��+  �� �%��6��� �J4�� GD�� 2���

��$ (��� I���� 1���  	!�%J�� �/$� ������ G�D���$ �I$J4�� H�< G%� ":  
����:  

class Man 

{ 

 void eatFruit (Fruit f){ 

  f.eat(); 

} 

 

public static void main (String[] args){ 

 Man m = new Man(); 

m.eatFruit(new Apple()); 

m.eatFruit(new Banana()); 

} 

} 

��� K��-���� \�5  $%�  � (L$�- ����T1��  
Eat Apple 

Eat Banana 

G�#���� (� G�D��� ��< �� !"�"+�� �<�$F�� ""�-�:  
./��: �-��� I�%  object B$-��  � Apple O�' method �5,� object B$-��  � Fruit ��%�� G�S���$ T

 G+�  � )��object B$-��  � Banana..  
G�#���� :'   �6S���  )f (    O#	 �6S� ��4�object  B$-��  �  Apple         9-� O#	 9��' �F-� G�
� 7 9-%�$Fruit 

            �� ������� (��$���$ G$���� (� 7' G������ (����� 7 9-� 2�Fruit $ �        ()��$�$ G$)�� (��+  � ���Fruit 
 �� ����� !"$+$�Apple 2�  �  �/-� �--3� � )#� 0�"5���object B$-��  � Apple �$F-���  � Fruit 

G%�6� 2� ����  �.  

0.�����:               )�� (��� �-�	"��� ��"-	  %�$ �O�$�� ���-�� �� �#%6� 7 9-� �-�J��eat()      B$-��  � �6S�  � Fruit 
 (����� \�5 �-� �.F I�%eat() )� :�5�� AppleT  
 )�� 0$.J� 9�6� !�%J��virtual �� C++ )#�  �% ��� �method �� C++ ����5 :  

•  ��"�	  $%�  � ��') *���virtual :(<"-	 )�� O	"��� �method���� �4�5�� .  
•   $%�  � $�virtual : )�� O	"��� �<"-	method �7�� �4�5�� .  
 ��Java )�� (��+ methods B$-��  � virtualG���� �� A���� 8�� ���� ��<$ �.  

    )�� �	$�  �%�Upcasting            ����� B����� ��"-	 K������ O#	 �����  � ��D%�� ���$� B����� 9-� ��   (� G�
   A�-��� (��+)   0.-�� �%��6��� ������� �� (            I)���� O�' ��/,� !
���� H�< 7$� �--� G�5�� ���� 1���  	

method     I4�� �� !"�"+ Man              )�� "$+$ (�  %�$ ���	$�+� O�' "�"+ 9%�$� B$- I�/�  � *"�� ��#% 
Upcasting I4��  � ���#�� ���L�  � Man  � *"
 ��.� 9�#	 G"	�  �$  I4#� A�-��Fruit.  



 b

��1�2�:  

�.  (��� 2� ����� (����- 7 �--� F��-eat() )�� A�-D� O	"���� )compile time ( A�-D� ��< ""�� ��-'$
 K��-���� ��J-�)Run-time ( �� (��$��� A�	"��� G�+� �� ��<$Java ��%���-�" A�	"��� 9-� O#	 I-4� 

O	"�$) :Late Binding$�  Dynamic Binding  $�Run-time Binding.( 

C.  �� (��$��� (��+Java )�� (��$��� �"	 ������� �������� O	"��� )static ( )�� $)final( G��� 7 �.-� �' �
 )��Overriding��"���� !�/����� �� !�%J�� H�< �/$-�$ �P���� �� . 

E. Overriding private methods:  
$<$  $+������ 9�� (�� ���5 �+��� ^� M�-< )�� I���� !"�	' private methods  0$).J�  � �' �

 ������ !"�	'I) Overriding (              O)-�� 7 9-� 2� � �7� I4��  � K����#� &����� 0���� O#	  $%� ��-'
             )��  � �#%6���  %� ���4� 9��' G$4$�� (����� 7 (��� I���� !"�	Ncompiler     !"�	' O#	 8���� 7 

 )�� I����private method �<�����$ �method K
��- �.F� "L �.
�	"��� "-	 ��� � �7� �� !"�"+ 
��L$�� ���.  

����: 
public class PrivateOverride  

{ 

 private void f() { 

  System.out.println("private f()"); 

 } 

  

 public static void main(String[] args) { 

  PrivateOverride po = new Derived(); 

  po.f(); 

 } 

} 

 

class Derived extends PrivateOverride  

{ 

 public void f() { 

  System.out.println("public f()"); 

 } 

} 

  \�5��  $%�  � (L$�-� G�#L G�L �-��� �� ��� :  
public f() 

  $< K��-���� ��.� ������� \�5��  %�$:  
private f() 

X.      �	$- �D��$#�  � ������ �-�%�     )�� �����  '$ �Upcasting    )� �D��$��  $%� ��"-	 ������ �<���D ��S� 
   G$�� B$-��)is-a(                   I)���� "��� ��-'$ �9���  	 9D�$ �� O�' (��� $� G�� 2�  �7� I4�� I�/� 7 �' �

        )��  $%� ������ H�< �� ���� (��$���Upcasting        � A�-��� (��+ O#	 9��"5���  %��$ ����R#� �7���  8R



 �c

     )�� B$-  	 �F-��object        ��$ *�J4�� (��+ �� M��6� A�-��� (��+  � �-     *��$#�� 2� ������ �+��� 
��� O#	 �6S��� M� 9���� ��� �D%� A�-���  	 ����/'. 

[.       �-�D�� B$-��  � �D��$�� *-�% ��' ���)is-like ( )��  3�Upcasting    ���)� 7 9)-� �' �K��)���� "��� 
  �$� (��+ ��S��                  �)���% �)������ H�< *-�% ��3� ���� ��� (� �.-� M��6� �� ���� ��-'$ � �7� G$��$ (�

��-�D�� ��-���� O�' ��/-�� 7'$ ��.�  �% K��-���� G���  :Downcasting. 

].  �.J���� "����� (��$��� M$#�A��`� �-�$�  �/ �A�-��� ��: 
��`� G�D��� ���� P�"-�:  

class Fruit 

{ 

 void eat() {} 

 Fruit () { 

  System.out.println("Fruit() before eat()"); 

  eat(); 

  System.out.println("Fruit() after eat()"); 

 } 

} 

 

class Apple extends Fruit 

{ 

 private int color = 1; 

 Apple (int c) { 

  color = c; 

  System.out.println("Apple.Apple(), color = " + color); 

 } 

 void eat() { 

  System.out.println("Apple.eat(), color = " + color); 

 } 

 

 public static void main(String[] args) { 

  Apple c = new Apple(5); 

 } 

} 

!$�5 !$�5 ��J-��� (���-�:  
   �-��	 ��"-	object    I4��  � Apple     )�� A�	"��� G�L$ constructor  �9� :�5��      O	"���  � "�7  �% 

constructor       !�/����� �� �-�J�� ��% ��� X      O�' ��J-��� G��-� ��� �constructor   ��� )Fruit (  ()��$
O�$�� !������)   :Fruit () before eat().(  

    (����� �	"��� �<"��eat()     "L 9-� ���$ �   9� G�	)override (   I4�� ��Apple      (��)� O	"��)��eat() 
 I4#�Apple ���L (��� 2���$  $#��) color( � !�� ���3 &��
 &� �3�
� �����color   

 (���$ ��� �-�� ��J-� �<"�� (�����)Fruit () after eat().(  
 ������ ����$ 9� :�5�� �-���� O�' G��-� 0D  �$[ )#� color(��� �������$ �) :Apple.Apple(), color 

= 5.(  
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 ��

< 1����� K��-���� \�5  '$:  
Fruit() before eat() 

Apple.eat(), color = 0 

Fruit() after eat() 

Apple.Apple(), color = 5 

 F��- ���L  �color ��"-	 TT�����  %�$ �(L$��� ��� O#	 �J4�� 2$��� *-�% ��� �-��  � (��   
 0� ����� ���L  %�color)�� 2$���  �!�6��� ������ H�< 9� �-"-�� �--� ���#	  9J���� "�� )initialization(T  

      � �-< ���.�� !�%J��constructor        )�� �J-�  � G�L G��� ��� )initialization (  ���$ � �7� I4�� G$���
 ��.J���� "�+�� ���J4 ��
�"��� ����L O��� I$J4�� �� G$����  � ���L  � �-F�7color *-�% c P��$ �.  

 )�� ��< GD�bug6%�� ��4 �����  I�4��� ��< GD� (L$�-  �$ �0��� �� O#	 ���� A�6 G%  � "���- �--� I
 )�� �� (��� 2� A�	"��� 0"�� �4-� ��� ��-�$�#�constructor 9� G���  � (L$�� )override (A�-��� ��.  

4 .Downcasting:  

    ������� ��-���� ��)Upcasting (       � H�< �� ��� �A��`� O�' A�-���  � "�4- �-%    � �' �P$)%�� ����)� ��-���
��� B$-  � �6S��� 9��' ��6� 2���  �7� B$- ����� �-�#	.  

G�D� G�5  � !�%J�� �/$-�:  
 �-�"�  � 8�J-�class 9��� Shape ������� G�%6�� 9-� 1�6-  � "��-$ �Rectangle, Circle..   

         0���� (��� �� �.��� (� I$J4�� H�< M��6�draw()   � �.-� 7'           !�
�")��  � �' �.4)
�45 8)�� �� I#�5
��/�	$ �7$� G������� 2$�� ��-�� ���L I4- 2$���..  

           d6--  � "��-$ ������� I$J4�� 0"5��� ��$�� K��-�� 2"�  %��Array      ��$����� G�%6�� (��+ �.�� (/- 
�6�6�� O#	.  

     G�#L G�L �-�#�� �� ���)Upcasting ( )��  � K�-��-Array$%�  � �+�  ��-��  �  Shape   0)D  )�$ 
      )� ��' �+���� ��� �<S#�-Rectangle    )� $� Circle           H�)< ()��+ 9�� 0��- "��$ (��� 0�"5���  %��$ �

�.-� �' I$J4��I���� "��� �����+ 0���� (��� .  
Shape[] sa = {new Circle(), new Rectangle()}; 

      B�+���� �-"�� $� ����  %�$object   9-��� ) "��  %��$  ��D� �D��D�� !�
� (      �)4�5�� *��#���� 8�� 9�#	 2�+-$
 I4���CircleT  

   )�� (��+objects         B$-��  � *��6S� �.��' ��6� ��$J4��� �� Shape       ))�� (+��)�,� I�%� �object 
Circle �6S���  � ShapeT  

 ��#��� �-< 0$�-�casting ��-��  � Shape ��-�� O�' CircleD��� �� ��% ������ 0��$ ������ G�:  
Shape sh = new Circle(); 

Circle c = (Circle)sh; 

 )�� �-�+���� �--� F��-object B$-  � Circle �� H�-�/$$ reference9	$- PJ-  � .  
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 �C

������� PJ-� ���$" *��� ��#����  %�..  

    )�� O�' "�-�Array            � �G�%6��  � B�$-� !"	 2$�� ����$ �G�#L G�L �.-	 �-D"�� ����       � O#	 �-�"�� 2��� �
 O�' ��6� ��$J4���  � ��D� (����� �4-���object B$-��  � CircleTT  

     2$��  �% 9-� �$4�object    B$-��  � Rectangle    G��� �-�L$ �casting    ��-�� O�' Circle   �-�"� K�-�� �
 )� I��� ��)Exception ( A�-D� �"�� ,�5 $<$Run-time.  

     )�� ��#�	  � K�-��-Downcasting   )�� �� G����  �% ��% ���$" �-�U *��� Upcasting "+$-  � �-�#	$ �
 B$- ����� �.��5  � (����- ��L�� )��object G�	 G�L casting.  

 �< !
$+�� ��#% M�-<)instanceof ( B$- ������ �.��"5���  %��object������% �� :  
if (i instanceof Circle) 

)�� B$- :�� ��#�	  ' object O	"� run-time type identification) RTTI (<$� #4)J� � �)�  
                   0�)��#� *L$�� �-J���  � $+�,� G�J� 0�  '$ 9��6� �$�%"�� 0$��  � $+�,� �����% �6���� ����� �� (+����

��.��� H�.�..  
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