
 �

 
  
  
  
  
  

�����:   

        ���� ��	 
����
� ������ ��
� �
����
� ��)13/11/2005 (         ��� ������ ��� ������ ����  !	�� "#��
"�
���� ��� $!� �%�&'��
 (� )��� ( �*
 +,�
�
�.  

  

Abstract classes and methods:  

�
��
� )�.�
� /
�#
:  
��	�:  

class Shape 

{ 

 void draw() {} 

} 

 

class Circle extends Shape 

{ 

 void draw() { 

  System.out.println("Circle"); 

 } 

} 

 

class Rectangle extends Shape 

{ 

 void draw() { 

  System.out.println("Rectangle"); 

 } 

} 

 

public class Main 

{ 

 public static void main(String[] args) { 

  Shape[] s = {new Circle(), new Rectangle()}; 

  s[0].draw(); 

  s[1].draw(); 

 } 

} 
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� �� @�A# draw   57!
 Shape    �BC�� 
	D ,��� ��     57
� �� +Shape      �BC�� 
	D 57 1��* ��� 
 �#2
� ���#� 
��
� �*� �� �#�6�4� 5	� @�A#� +1&�#�� �	�  �
�;�  ��4� )	�;� 1�6	@� �
�� 57 �� ��#��

 ��  2�67�Shape �%	2 �#B��� Circle � Rectangle.  
 E;## �
 �##� F�4 ��� 9�#�4#object�  57
� �Shape G�;#H �A7� $#B� (� +����� object1#� .  

   �#
 "����Java             �'����
�  �!�
�  2��I� :
*� +�� 57 ��� �
�� ,��� 5	
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� �*� �� ���� +,���
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B�overriding       1
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 �� �4�      �
� �#B#�	 *� +����� ,�compiler     �4� 5	
B� �� )implementation (      ��� 5	
B�� �#
 J�4	� 1

 1#� $3��)return type, method name, arguments(    ,����
� $�!� �
�;��� �A�
� �*� F��#4� +

draw 57!
 object:  
abstract void draw(); 

 =� �K� F��4
� )�.�
� �2 �#@� ( ����class��	  =abstract method ���	 �� L�	 ��	3�#� abstract 

class 5
B�� +Java �
� abstract class )�B# �� ���	 ( �
�� 57 1#K� object �*� F��#4� +1#� 
 57
� $!� ��%6�
�Shape:  

abstract class Shape 

{ 

 abstract void draw(); 

} 

 
�� �����abstract method:  

�. ��� �4� 5	
B� '��	 ( =� ,abstract method. 

<. 5	
B� '��	 (  abstract method M�#
� �� private   )��� ����	 ( 1#� overriding  ��!
 
private method ��� +abstract method �%
 )�B#
 "��� override. 

 
�� �����abstract class:  

�.  G�;#� ���	 (object
�
� �2 ���� ��	��
� 1��&�2 �I2 �
��
��� +1#�  �
��  .�polymorphism. 

<.  �
� =���	 �� �
�;	 (abstract class $!� abstract method  5�7 =� G����� �
��� ��
� +
 $!� =���abstract method �
� �I2 compiler 57
� )B� $!� 9�
��
� 
��	 abstract. 

N.  �
� =���	 �� ���	abstract class 
	D ,���� $!� abstract%
 ���	 �
��
��� + ���	� +,��� �4� �
 G�#��� �2 �%���8�4� )�� �� �
;���overriding�%	!� . 

O.  �
� =���	 �� ���	 ���abstract class �%���#� 5!�8�� )�3� $!�. 

P.  �
� =���	 �� ���	abstract class ,����� )�3� $!� static �
� �4� �� $���4� class. 
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Q.  �
� ��%6�
 �%� 
8R ���8�4� :�#�abstract:  
        M�#
� �� 1B���� ,	�� ��67 5
�� ���#�static            +
�.�� ( ,����
� S*� ,	��� �� 57
� �*� 
�� ���	 

     �
� ,���
� �� ����static       �
� �4� �� ���� $���4	 class     G�;#H ���� A2 +object       ��
� �*�� ��� 
class ���� 5
B	 �*
 +����� )abstract.(  

Abstract classes and inheritance:  

 �
� �� F�;# ���#�abstract class �
� �#
��	 �	
�	8 �#	�
 �I2 compiler   (�� +������K� ��	3�
� $!� 
  �	�#
� ����4compile-time error���� :  

�.  �
� ,	�� 5	
B� �	B# ��abstract methods ��(� 57
� �2 )overriding.( 

<.     �
� �#
��	42 (��compiler       ���	� ��(� 57
� )B� $!� abstract        1�#� �
��	 ����#� �
��
��� +
�*��� +�	3��4
� �	
�	8
� /6# �	6�!
 ���	4.. 

  
 ����)Object:(  

 �
� ,	�� �� ��3�4� �#
�*classes �2 Java 57
� ��  3�;� Object�� ���A�7� $�4	 �� �*�� +:  
)The singly rooted hierarchy(  

       �
� �*� �2 ������
� ,����
� ��class    ,��� �
           G������ �3�#�
� �� ���	 �	��  	�#B� �
��8� �%#�
� +��.��
 )�class �%#�  7�8
� 1�84# $!� )Overriding(,����
� S*� TB� �� �#� �!��#4� +:  
• toString() :�!	 ��� 57 =� �2 16	
B� �	B#� +��3�4� �#B� 
�: 

public String toString() {...} 

• finalize() :+��3�4� �#B� 
� ���	��!	 ��� 57 =� �2 16	
B� �	B#� : 
public void finalize() {...} 

• equals() :                ��  #
�3�
� �� *� +M�#
� /6# �� �	�
D �	�  #
�3�
� 13	
� �� ,	��4# =*
� ,���
� ���
  	!�B
� F	
� (==)�!	 ��� 16	
B� ��B	� +"�
;V�  #
�3� �� ��#�: 

public boolean equals(Object obj) {...} 

        �4�4�� 57
� �� ��*
� $
� F
��	 �CObject       �2 �
�� 57 
.�� �� Java     12
B� �
 �*��!2 Java  $!� 
 1#�abstract>>  

   )B6� �
Java            1�	2 ���	 �C �*� �� 57
� �*� �2 ,����
� ,	�� 5	
B� ����� $!� 9�
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��� ( ��
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Interfaces:  

 �
�� 1	�; ��%6� ��abstract class1#� ���	
�� 
.�� �%#�
� .  
 �2abstract class 
	D ,���� 5	
B� ,	��4# �#� abstract  M��# =� �� )�3� 5	
B� ,	��4# �#� ��� +

)A8 �� �#
 J��	4 �� �*�� +�#� 
	W� 
��� ��
:  

 
�� �����Interfaces:  

�.  �
� �� )�3# �� ���	Interface �� �
��� class 7�8 "�67���� ��
� . 

<.  �
� 5
B#Interface �
� 5
B# ��� class  �!�
� )����4�� ��
� )class (  �!�
��)interface.( 

N.  �
� �2 ���class : �
� ���� �� ���	Interface�	��#
� ��� �� : 

a. public : �
� ,	�� �2 X
�packages �%
 )�B# ���#� import. 

b. age accesspack : �
� /6# �2 (� X
� (package. 

O. ,	�� �
� �2 ,����
� Interface �� )abstract methods ( �%
 ���	 ( =�Body ���	 ( =� +
 =�implementation �
� �2 ,��� =� Interface. 

P.      �
� �2 ,��� =�Interface    ����� �� public    �
� �� +compiler     16	
B� �� :B#�	 private  �� 
protected 1�2
� �
 $��� )package access (Y	42 1#K�� )Z��Bpublic  1�#� :
* ��  ���
�� +

    �
� �2 ,��Interface             F�3�� ��
� 5�67
� ,	�� �� ���# ��# �
��
��� +G�#��� ,	�� 133�	
 
 �
�Interface �
� ,���� )� �%B	�� F3�� ����� Interface. 

Q.      �
� �2 )�3�
� ,	��Interface    ���� ����� static  � final � public8K� �%#� =� +  �
�� �%��	C *
          �
� �4�� F!B�� �%#� ��� ��
		W�� J�4� (� �����Interface         T
�D )� �2 �%#�  84# ���	 (� 

 �
� F3�� ��
� 5�67
� ��Interface. 

[.  )�B
 ����� 
��� "#� ��#�� + 	&����� ���	C *8K� ( )�3�
� S*�)initialization ()�3�
� ,	��
. 

\.      5
B# �� ���	 (object  �
� ��  Interface       �
��  .�
�
� �2 ��8�4� ��#�� polymorphism +
 �
� �� �
	 =*
� 57
� �� )�3#�Interface 1#K� ) �
� F3�	Interface.( 

].      �
� ��  .�
�
� ���Interface     �!
  %��;�  3	
�� class      �!�
� )����4�� ��
� )extends (  �!�
��
)implements.( 

�������� �	�����:  

  �
 �� T
6#
  �#	class      B���
� �2 
���� )Professor(             ��� �
�	 �� L�	 �*
 �
�� �� 
����
� �*� �� +
 57
�)Scientist( 57
� �� �
	 �� L�	 �*
  B���
� �2 5@�� 1#� ��� +)Employee.(  

•   �2C++            ��
 +"C�
� /6# �2 �	67
� �� �
# �� ,	��4# �#� Java        .�
�
� 
7��� ����� �*%� J�4� ( 
��� LK��32 �.  
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•                   +���(� �#� L
��� ���	4 ���#� +G��^� �	�  �
�;� ,���� �� )�3� ���� �#� J��� :
* ��  ���
�
>)�
� ��2 ��	6��  ��� ���B��
�  .�
�
� �
�2 ��
�  

•  �
� ��%6� F	
� �� ��� )�
�Interface �!
 J�4	 *� +���B��
�  .�
�
� )��;� ������ )�	 =*
� class 
   ����� F3�	 �K� �
� �� 1�#� 
	DInterfaces       ��!�
� ��B� ���B	�� �%&���4� ,��� F	
� �� :
*� 

)implements (          ��  .�
�
� �##���I� �� =� +�%#	�  	��� )7��2 ,���class       ���� F�	3��� ����� 
Interfaces.  

•  �
� ,���� ,	�� 5	
B� ����� �� ��( ,��
��Interface�%&�#�� )� �2 .  
•     �
� �� ����Interfaces    =��� ( implementation        �
� )��;� X
# �!2 ,��� =� C++   �
� �2 

Java���#4 �� �*�� 1)	!C �B� ���	� . 

•      �
� ��  3	3�
� ��&�6
�Interface     )��  	#���� ��)Upcasting (  �)Downcasting (    ���� $�
�
 !.��� )A8 �� �
�6
� S*� J���4� +���� 57 $
� �32 /	
� ��	�� ���#�. 

��	�:  
interface CanEat { 

void eat(); 

} 

 

interface CanStudy { 

void study(); 

} 

 

interface CanWalk { 

 void walk(); 

} 

 

class Person 

{ 

public void walk() { System.out.println("Person can walk"); } 

} 

 

class Student extends Person implements CanEat, CanStudy, CanWalk 

{ 

public void eat() { System.out.println("Student can eat"); } 

public void study() { System.out.println("Student can study"); } 

} 

 

public class Main 

{ 

public static void main(String[] args) { 

  Student s = new Student(); 

  s.eat(); 

  s.study(); 

  s.walk(); 

 } 

} 

F��4
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�#
:  
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•  �
� �� @�A#methods �
� ��� Interfaces �%
 /	
 )method body.( 

•     5
B� �%#� ���)public (        :
*� �%2
B# �
 �
� $�� �B	�� )�;�*           ��!� ,��# ��
 ��
� $�� =�
public�%!�C .* 

•     57
� �� �
Student            ��
� �� �%.
� ��
� ,����
� ,	�� 5	
B� �B	 �
 Interfaces     ��
� �I�2 +
compiler9��	4 ! 

•     ,���
�  .�
� ��)walk() (     L�� 57
� L�� ��)Person (       �
� ��
 "
�#� 16	
B� ����� �� "#D�
compiler      ,���
� 
���� 1#� *� walk()      57
� �2 5
̀Y� 1#K�� Student       ��� ,#�	 ( �*� ��
� +

 )��override ,���!
 walk() 57
� ��� Student. 

llisionsName co:  

 ��� �� T
6#
Interfaces>)7�	4 =*
� �� +,����
� /6# �2 �� )�3�
� /6# �2 "�
�;�   
a  �2C++  	!�B
� F	
� �� (� "�%��;��
� S*� �	� '		��
� ,	��4# �
� L
��� �#	�
 9�#	 ��� .(::)  
a  �2 ���Java�	�
�� �	� '	�#2 : 

�.   )�3�
� �2 L
��� :      ����� )�3�
� S*� �� ���static       ��� )�3�
� S*� L!� L
��� ���� �#� ���	2 
 �
� �4�Interface�
;��� . 

)�.�:  
interface A { int i = 2; } 

interface B { int i = 7; } 

  L��# �� �^� �##��	:) A.i( � )B.i.(  

<. ,����
� �2 L
��� : '	��� �#��Java �
� ���8�4� �
�6� Interface���B��
�  .�
�
� )�� : 

�  /
�#
�1
A8 �� 
��2�� J��#� �
��
� )�.�
:  
��	�:  

interface I1 { int f(); } 

interface I2 { int f(); } 

 

class A 

{ 

public int f() { return 1; } 

} 

 

class B extends A implements I1, I2 

{ 

public int f() { return 2; } 

} 

 �
� �� )� �2 ,���
� ���� 
�
�� @�A#Interface) I1, I2 ( 57
� �2�A>L
��� ���	 �
� +  
            �2 ���� ���	 L
���
� �� +L
��� =� )7�	 �
  3	3�
� �2C++    )�� �#� )override ( ,���!


       1
� L� �� 
.�� �2 �����
�)implementation (          ��
� '�	�	 ��
 �
���
��� +L� )� �2  6!�8�
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compiler    #� =� +,����
� �	� 1   ( 	     ��^� �� L� =� $
� �!B !7��4 G1    �	!B� )super (   ����	 ���#�
,���
� �4� /6# G��^� ,	�� X�
!!  
       �
� ��%6� $
� )�3�#(� �#� ���Interface       A�� ,�����
� �I2 )implementation(    �� =� +  ��
�

Interface       33�	4 =*
� 57
� 
���I� (� ��%� (   �%         5
�B�
� ,���
� �4� /6# )��	 ,��� 5	
B� $!�
��3# �
� +�%	2 �� ,���
� �*� G����4�� �A7�  �
�Interface.  

�����: ���� �� f() 57
� �2 B �
� ,	�� b��� $�
� �32 ����� �
� Interfaces +�%33�	 ��
� 
 )�;
� �� G����4� =� ���)super.f() (  ��
� �2 5
B�
� ,���
� �#B	 ��#�)base class (  ��	��
�

 57!
B ��
7� * 57
� �� ��73�
�A.*  

#4� �
�  	!�B� ��	3
� ��  	!�B
� S*� )� ��  	�%#
� �2 5�%
� �� )	!C �B� Xpolymorphism.  

� )�.�
� �*�  
�� �^� /
�#
:  
��	�:  

interface I1 { int f(int i); } 

interface I2 { int f(); } 

 

class B implements I1, I2 

{ 

public int f() { return 0; } 

public int f(int i) { return 1; } // overloaded 

} 

      �� @�A# F��4
� )�.�
� �2)signature (    �
� �	� 5!�8� ,���
�Interfaces ��
��� ��# �
��
��� 
 $�4	 �*�� ��%#� )� 5	
B� ����H)overload.(  

�  ��� X
8�  
�� �#	�
:  
��	�:  

interface I1 { int f(); } 

interface I2 { void f(); } 

 

class B implements I1, I2 {} 

 �
� 9��	4 F��4
� )�.�
� �2compiler 57
� �#� ��%�B� �� �	B���
� '	��  3	
� ���� ( *� +B.  
  
.�� �
�7
� J���
  :          57
� �2 �	B���
� �� )� 5	
B� �#��� �##� T
�6#
B     �#	��
 J�7	4 ���#� +

 �
� /6#� �4(� /6# ��%
 ��B���arguments �
�� (� ��6!�8	 (� return type    �
�� S*��� +
 )�B
  3����)overload ( �
� F	
� �� �	B���
return type   �� ��3�4�� ��#
�* �C� +Java ( 

:
*� J�4�.  
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inheritanceInterface and :  

   =� ���	Interface         �
� �� ��� =� �� �
� �� Interfaces         F�	
� ��� ��	�;  ��4�� :
*� 
8�� 
  �	!B�
�)extends(
*� �
��
� )�.�
� �2 ��� ::  

��	�:  
interface A { 

int a();  

} 

 

interface B { 

int b(); 

} 

 

interface C extends A, B { 

int c(); 

} 

 

class ss implements C 

{ 

public int a() {} 

public int b() {} 

public int c() {} 

} 

 �
� �	�  .�
�
�  CA� �� @�A#Interfaces ,���� "!B� A, B �2 ������ C   =� �I�2 �
���
��� +class 
 �
� F3�	4Interface) C (��B	�� �%6	
B� �	B	 �� L�	.  

polymorphismInterface and :  

             �
� �� *� +���B��
�  .�
�
� ��%6�
  	3	3�
� ��&�6
� ���� �#�  3	3�
� �2Interface       L���8�  �%��� ��V�� 
     ��
��� +�%!.�� ��
� 5�67
� �	�  �
�;�      �
� ���%6� ���8�4� ���	 �
)Upcasting (  �)Downcasting (

5�67
� S*� ,�.  
 �� �(�.� b
�#4Interface �
� �2 �AB2 ������ Java $���� )Comparable:(  

 �� �!B# ��#)Operator overloading ( �2 M�#��Java �	�
D  #
�3�
  3	
� ���	� ���	 ( �
��
��� +
   �B�
� "�	!�B
� F	
� ��  ���) >  +< (         "�
;V�  #
�3� ����� ��  #
�3�
� S*� �� *�)references(    ���( �*
 +

���  ���� F	
� �� T�
D��  #
�3� ��, ,���
� ��� �� )compareTo().(  
         ,���  ���� �#	!� �� �A�
� �*� �� 9�#�4#compareTo()   )�
 class         �3	
�
� S*%� 
48# �##�
� +��� $!� 

      ��
� "�'�	� ,	��polymorphism           G�;�#� ��� �*�� ��� )��2��� +Interface   ,����
� =���� 
compareTo()  #
�3�!
  !��3
� 5�67
� ,	�� )B��� +*Compare Able * �
� S*� F3��Interface 

 e&�78 �� �	6�4# �
��
��� �
�polymorphism.  

 ��8�4#4 5	� X
#� ��	!�� �(�.� *8K#
 �
�Interface) Comparable (1	2:  
��  2�67�
 '
2  	&�
��  ���� �	
# �##� T
6#
.  



 ]

 ���	4 1#� =� +"�2�67�
� ���#� �� ��# )�
  7�8 '
2  	&�
��  ����
 ��
��� ��#  	&�
�H�  ��
�
� �2
�	B� ��# ��  2�67� '
6� e�8� �%#� )� "�	&�
�H� �� )&�� ��� �#	�
.  

 T�2
� )�
� �*� ).� �� :
�# �#��7� �##� T
�6	1���
�  	�
D  ��
�
� �2 ����� ���2
.  
         �
� "�	#3� �� �	6�4# �� L�	 �##� =�polymorphism          M��#� �� M�# =� '
6� ��3� �����  	&�
��  ����
 

"�2�67�
�.  
 ��  #���  #	� *8K#
N�%	!�  !.��� ,	�� F��#� 5�67 :  

 57
�)Integer( 57
�� )String ( 57
��)Person (�!	 ��� 5
B�
�:  
 

 

class Person 

{ 

 private String name; 

 . 

 . 

 . 

} 

             3��4
� M��#�� ��� ��  2�67� ,� )��B�� �� '
6
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����	 �� )��Object     ��!B# ��� ��� 
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public void sort(Object[] x) {} 
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x[i].compareTo(x[i+1]); 
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class Person implements Comparable 

{ 

 private String name; 

 

 public int compareTo(Object o) { 

  String myName = this.name; 

  String anotherName = ((Person)o).name; 

  return myName.compareTo(anotherName); 

} 

} 
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� �� @�A:  
     	&�
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� $
� 1
Person*     5�7 =�  	&�
�H� $
� ��8�4�
� )8�� �*�

 
	DPerson 
%@	42 Exception ���3
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          ,��� F	
� �� �	�4(� �	� �#
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B�
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� )��:  

public void sort(Comparable[] x) { 

 x[i].compareTo(x[i+1]);  // now I can compare between the array elements 

} 

    � )8� �� T
2 $!��     2�67� ��� ,���
Object     )�B# �� �##��	2 )Casting (   ��#
� ��Object   ��#
� $
� 
Comparable�!	 ��� :  

public void sort(Object[] x) { 

 ((Comparable)x[i]).compareTo(x[i+1]); 

} 
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Grouping constants:  

     �
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