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����� $�%�� �� &'� ��%� ()��" �*  � +,- . 
�����

)�* /��  012 �� (��� �� �	
��Procedural   �� /� �� ��! 
3* 
" $�� ) �' 45� (5�5� �� �
��� �* 4��� ��'�

��� �� $�6�� 7���� ��'� �� ���8� . &
����� $�3� ���" �� ��5�  /� �� �� 
" �
���� �� (��*� 
���� 4�9� :
 �� &'� ��%�

;
 5���� 
��2 +2�� +
�'� (���" �� ��5�  /� �� 
" �
�* 
��2 (5��� �� 
�2��� �� /���< &=� �� 0��>� )�* (4�?

 &=� ���� ���� ���� �� 
" )��! �* � �
�� �� ���' 
" ������ (���" �� ��" /� �� 
" )����@��" ������� (/�
�
�A�

��� �� 
�2��� �� :
 /���< . 

 
5��� �� �*���8� � B��C�D2 )�	E
 +��� ���" �� ��F� /� 
� &
����� :
 /���< 
� �� 
" �� �* ��� . �
��� 
� �
  ��

�C�D2�
 ���G �� �� :
 )�*���8� � B� : 

 
 

• �
 B��C�D2 Properties: 5��" �� ��C�� �� �� :
 
" 5��	* B��C  � )� 
<�36� B��C�D2 . 4�9� )���

���H � �I! J�� (/ � (5- (�� J�� 5���� ���� B��C�D2 )�	E
 �� #
� (5
��F� �K� �� �� /�	�� $�� �� )� �� .

� 
� 
" �*������G #
� ���3��
 &�C�D2 /���< &=� 5� ���G �� �� :
 ��C� Property 5��� �� 
�2���. 

• �
 �*���8� Behaviors:  &L�LM �� �*���8� #
� (5��� �� �*���8� )�	E
 +��� (B��C�D2 �� ��1< �� �*

5*� $�6�� 5���� �� �� :
 
" &	
��" .5�" ��F� 5���� �� �� #
� (5
��F� �K� �� �� /�	�� �� ������ &,=C (

���I� �
 5�" .5*� $�6�� 5���� �� �� :
 
" 5��� �� 
��� )��" 
� � 5���� B���� B��C�D2 �� �*���8�. 

 
 B��C�D2 � �
 ���@� 
����� �� �����'� ���� 7���� � �* &
����� �
�'��� 
� 5
�� �� ��� ��� �� �	
�� 
����� )�* /��  ��

���" �
��� �� /� )�*���8� � . N�8��	
��� 
��;���" :
 &
�
5� )��� )� 
����� �
��� ��3D� 5��" . +��� 
��;���" 
�����

5���� 5��� �� 7���� )�	E
 : 

 
 

1. 
��;���" �P< 

2. 
��;���" ���8� $�� �����G� 

3.  S��" )5�� 
�'�)5��� �� 5��� �� )5�� 
�'� /� �� �* S��" 
" �
�* 
	�- /�3* 
") 

4. S��" 

 
&
����� �
�'���  � VG ���" �
�'��� �� �* /� )�*���8� � �* &�C�D2 5
�� �* . �K� �� �� 
��;���" �P< �� 4�9� )���

5
��F� .5��� �� �
  W�� 
� �* &�C�D2 )�	E
 +��� �� #
� : 

 
 



1. &
�P< 5" 

2. $�� 

3. �������2 $�� 

4. �A� ���3� 

5. �5G $�� 

6. &�	�� 

 
 )�* B��A3< 
� Z�;� 
" ���� �
�*���8� )�	E
 �P< �* #��?3*5��� �� 
��;���" . 5���� �� 
��;���" �P< 4�9� )���

5��� 
���� �� �
  )�*���8� : 

 
 

1. S��" &8�
�� 

2. S��" /��� VG 

3. 
��;���" 
� ���� 

4. 
��;���"  � [��2 

 
 
" ���" $�5-� ���8� $�� �� �%�� ) �' ����G 
� &,	� 5
�� (5�5� �
�'��� 
����� :
 7���� B��C�D2 � �*���8� 
E��  � VG

��� ��*��2 \�]�� �%�� )�*���8� � B��C�D2 �
��� � 7���� ) �' ����G ���� �� )5�� &3	- �� . 
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 ���� ��� �� 
����� )�* /��  �� �'�'� $�%�� ��%! �� 
" &'� $ ^ (��� �� �	
�� 
����� 
� _���� `M�,� 
���� )���

�
�� . ��%! #
� �%��  � :
 �* �'��� 
� �
  �� 
" 5���� �� ��� �� �	
�� 
����� )�* /��' � �'�'� /�"�� ($�%��

&2���G ��*��2 : 

 
 

Abstraction 

 /� )�* &
����� �
�'��� � ��	�' +�A=� 
� a��� 5
�� (��	
��� ��� �� B��C 
� �� )� 
����� �
��� ��3D� 
" ���� 

���" . �� �� �b�9� ^�� ���
��" �'��� 
��;���" 
����� ���� . )�* &�C�D2 �P< #
� 5
�� (5
��F� �K� �� �� �P< ��

 � &'�G J�� (/ � (5- (�� J�� (�I! J�� 5���� (5��� 
���� )���	� . ... �� ��" 
� ��	�' �� B��C�D2 #
� ���3� �
� ���

5�" �� c5C a�]�� #�3* ��� �� :
 )�*���8� ���� �� d5
� .$�%��Abstraction   :
 �'��� /��  5
�� �� �� 
�

5���� �����" ��	�' �� e�3�L�	� 
" 5��� f�=b &
����� �
��� �� 5
�� �
�*���8� � B��C�D2 �%�� (&
����� .&L�LM �� 

Abstraction /� #���� 5D- 
" )� 
����� �� �����'� ���� )�*���8� � B��C�D2 �%�� 
" 5��" �� +3< )��A�8 5����  ��

5��" �� ��,< /�  � �
��� . 



 
 

Encapsulation 

5��  �� B���'� �� #���� � 5���I� �� #���� /���8 &IG (5
� ���" )��5
�2 )5
5� #���� 5��" N�8 . /�  B���'�

#���� /5� #��� � /� /5��2�! � g�h�' /��� ���- (&'� ���' �A�2 #���� . �5� �> #���� +2�� 
" )� 
'��G �
� ���

��� #��� #���� �� 5�8� �� c���� )�F
� ���	� )�* B��A3< (5C �� 5C d&'� ���' �5L��3* ��� /5� #��� )��� . ���

5��E�� #��� �� #���� � �5��2�! �� g�h�' �%�� �3� . #���� �5����  � #���� /5� #��� B��A3< ��5�?�G &L�LM ��

&'� �5� /�%�G .B��A3< #
� 
�Encapsulation  �
  �� �� :
 /��� )�* B��A3< ) �' ����G ��5�?�G ) �' /�%�G

5�
�� . 

 
 

Inheritance 

&�� /��� ��Inheritance  &'� ��� �� �	
�� 
����� �� $�%�� #
�� �AC� &i��� �
 . �� $�%�� #
� S�2 �3� 
" ���� 

 5��" j��70 5
� ���" j�� �� ��� �� �	
�� 
����� ��*���  � 5C�� .�� )��������� �b�9� $�%�� #
� ��%� j . ���3�

5�� �5� 5b��� ���� � �5G :
  � �"�2 ��" )�� �� �5� 5b��� )�* /�	�� .5��	* /�	�� #
5b�� ���� � �5G #
� &L�LM �� .

 J�� (�I! J�� 5���� (��� �� m�� 
� ��2 #
5b��  � �� �* ��n
� � B��C�D2 )�	E
 ��� �� 5b��� ���	�� 
" ���� 

�G)���8� )�* ��n
� �2�� �
 &' .5��� �� B��C #�3* 
� ��� ��� �� �	
�� 
����� �� . �� &
����� �3� 
" ���� 

�1" :
 /� )��� 5����� �� (5��" �� �M��>Base   )�*���8� � B��C�D2 ���3� 5� �8 �� 
" 5
��F� �K� �� 5b�� �


��� 5*��2 m�� 
� �� 5b�� �� .(&i��� ��n
� #
��3%�  �5� 
���� )�*5" �6M 
" &'� �5� 
���� )�*5"  � �56� �����'�

5*� �� o*�" �'�	=� B��C 
� �� .��� ��*��2 \�]�� +��" B��C 
� ��n
� #
� ���� �� )5�� )�* o;� �� . 

 
 

Polymorphism 

&'� �5� 
3��� ��;
� 5�! )���� 
� �p�� #
� &qb J�*�8 �� .! ��� �� �	
�� 
����� �� ��� #
� �� ���8�  � �A�2 d��r

5��" �3� �5�G /�  � �=�=C j�� � 5���� +EI� $�%�� .$�%��Polymorphism  �� �3�L�	� 
r���Inheritance  ���� .

)�����
 
� V@' � ���" j�� S�2 �� &i��� $�%�� 5
���  ��� �5��� �3� ���
Polymorphism  5
 ���@� . )��� �*  ��

$�%�� j��Polymorphism  ������ ��-�� )����  � 4�9� :
 . �A�;� )�* ��I" �� ��A�;� )�* /�	�� �� �"�2 ��" ��

5��" �� ��5�  �A�;� )�* o
�� �� �A�;� )�* �%� � .5��	* /�	�� �* #
� ���3� ��� . :
 /���< 
� �� /�	�� �6�
� ��

 �
�E
��� /�	�� � ����
� /�	�� (���! /�	�� � 5b�� �� �%�� 5b�� �
 5�� �5� s�I� /�	�� ��  � 
" 5� �8 7���� /���< 
� ��

5
��F� �K� �� �� 5��� �� /�	�� �1" ./��" &,=C $�� 
� 5�" �� �
��� �� )���8� /�	�� �1" . 
� (/� 5� �8 7���� ���


�E
��� � ���! /��  �� ���! (����
� /��  �� ����
� /�	�� (5��" �3� &,=C B��C :
5�" �� &,=C �
�E
��� /��  �� � .

5�" �� ���q� /� ���8� �
 ��� �� �
��� �56� 5� �8 )�* �� �� (�5� �
��� 5b�� �� �� 
" )���8� &L�LM �� . ��" #
�



��L�	� $�%��Polymorphism  5��� �� . (��� �� �	
�� 
����� )�* /��  ��Polymorphism  �� :
 ���8� ���q� 
�

� �8 7���� ����� �� 
��� /� 5 .B��C 
� �*5�� �
��� :3" �� ��" #
� t��� �' /��  ��virtual  �override   /��"

��� �� $�6�� 5� �8 )�* �1" �� �%�� .#��?3*Polymorphism  :3" ��Interface   �� 
" &'� ) �' ����G +��- �*

" ��*��2 &,=C +��" B��C 
� �* ��n
� #
� ���� �� )5�� )�* o;��� .  

    



 ���� )�* &
����� 5
�� (�
��� �� ��� �� B��C 
� )� 
����� #���� 5D- 
" ����  (����� +,- &3	- �� 
" ��r��3*

���" ) �' 45� 
����� �� �� �����'� .5���F�� ���- �����'� ���� ��	�' �� 
" 5��	* 7���� /�3* �* &
����� #
� . ���

7����  � �����'� � ) �' 45� ���� �
�� ���� $�%�� �� �� 5
�� �6�
� �� d��� 5*��2 
��F! :1 . � �* �1"2 .7���� . 

 
 

1. �1" :5�
�� �� �1" �� ��� �� �M��> 
����� +2�� 
" �� :
  � )� 
��3� . ��I�� �1" $�%�� �� 
E�
� )���

���  �� ��-�� )����  � 4�9� :
 5
�� ���� .� 
��2 :
 &2�' 
� ��3D� 5��" N�85
�� . /� 
� 
" )��! #�b��

5
 �	� 5
��� ��3D� 
" &	
� 
��2 
IL� &��� 5�*��2  ��� . �3� 
� /�3�2�'  � ���%�� � 
�b�� W�> :
 
IL�

5��" �� 
��2 &2�' 
� $�5-� 
IL� )��  � 5�� � 5*� �� . (�
��
vG c�>� (&'� 
��2 )�* o;� ���3� +��� 
IL�

����5%� V
��' ($�3M (
��2�@�� �* o;� �
�' � .5
��� ����2� �� 
IL� :
 wL8 ��� . �
��
vG c�>�  � 5����� �3�

5��" �����'� 
IL� +2�� .5
� �5�I" ��2 /�3�2�' )��� �3� 
" &'� )� 
IL� 4���� e�L�-� �1" . :
 �1"

5��� 
�2�' /� )��  � 7���� 5
�� 
" &	
� &
�����  � 
�b�� 
��3�. 

2. �� : x��' 
� �*  ���
�� �� �A,- 4�9� .5��" 
��2 &2�' 
� $�5-� 5
�� �3� /�3�2�' 
IL� /5�I"  � 5�� .  � 5��

5��" �����'� /�  � 5����� �� �3� � ���� &��E' +��- �3� 
��2 (&2�' B��A3< $�3�� . 
IL� :
 )��  � #��?3*

&2�' /�3�2�' #
5�! /��� �� ���3�2�' .�2�' $�%�� /�3* 4���� e�L�-� �� 
IL� )��  � 
" &'� ���3

&'� �5� 
�2�' . �����'� /�  � 5������ �� 5
 �	� �� �1" )��  � 5
�� (5
��" �
��� �� �1" 
E�
�  � 5�� �3�

5��" .)�P<� +��� 
E�
� �F� (&	�� �����'� +��- ��L�	� B��C 
� �1" &L�LM �� static  o;� �� 
" 5���

� ��*��2 ���� �%�� �� )5�� )�*5 .��" �
��� �� #
5�! �
 :
 (�1" :
 )��  � /��� �� #��?3*. 

 
 �1" �
��� .�
�� ���� �� &2�' � �1" �
��� ��=� �� &'� ��%� (5
5� ���� �� � �1" 
�b�� ��*��� �� 
" 4�M

)5�A" 
3A" 
A�'�� class /��  �� C# &'� �
  B��C 
� ���'� #
� �A" ���2�' .��� �� $�6��:  

 
 

{access-modifier} class {name} 

{ 

} 

 
&3	-modifier -access 5�" �� #���� �� �1" 
� �'��'� \r' . )5" 
�r- �* �
 �1" �
��� 
� $�5-� 
" ����  ��

/��  ��# c ���" #���� �� 5" /� 
� �'��'� \r' ������ �� (���" �� . )�* &3	- �� d&'���� 
! 
� �'��'� \r' ���

y ��� 
�b�� /��  
� �p��G :
 ��6
� /��  
" �����#C :
 �3� )��� (solution  �* 
" �5� ��6
�solution   5���� ��

5��� �p��G #
5�! +��� . �1" #
� 
" ���" Z;I� ������ �� (���" �� �
��� �� �1" :
 )�P<� �
 �1" (4�9� )���

5��� ���'� +��- �p��G )�* &3	- $�5"  � .  �'��'� W�r'5�� �5� �
��� t��� �' /��  �� �
 : 

 
 

1. private: �
 �p��G ��2 +2�� �%�� �5� �
��� 5" 
�r- 
" 5�" �� Z;I� �'��'� \r' #
� Scope  
>����

5���� ���'� +��- .B��C 
� 
" �'1" 4�9� )��� private  +��- �p��G /�3* +2�� �%�� (5��� �5� �
���



�
�* �p��G �
�'  � � ���� ���'� �� 
" solution  
� 
" �'1" )�P<� �
 (��� 5*��;� ���'� +��- �5� �
���

B��C private �� �%�� (5�� �5� �
��� Scope  )�* &�1< #�� 
" �1" /�3* {} ���'� +��- 5��� ��

��� 5�*��2. 

2. public:  �
�' � �p��G )�* &3	- ���3� �� (5���� �5� Z;I� �'��'� \r' #
� �� 
" �
�*5" +��- �* �p��G

��� 5�*��2 ���'�. 

3. internal: �'��'� W�r' internal �'��'� �%�� 
� �* �p��G �
�' � ���� ���'� +��- �p��G /�3* +2�� �%�� (

&��� 5�*��;� .���� )��
  �����" �* �1" )�P<� )��� �'��'� \r' #
�. 

4. protected: $�%��  � 
" ����  �'��'� \r' #
� inheritance ���� �����" ���" �����'� . &i��� &3	- ��

��� ��*��2 ���- �'��� ���� +�D�� 
� �� �'��'� \r' #
�. 

5. internal protected: &3	- 5���3* protected 
" 5� 5*��2 ���� \�]�� &i��� &3	- �� ��� �'��'� #
� (

)�* �'��'�  � �L��A� internal � protected 5��� ��. 

 
 � 5��modifier-access )5�A" 
3A" �� (class  )5�A" 
3A"  � 5�� � �
��� �� �1" :
 �
��� 5D- 
" ��
�� �� 

class &3	- ��name  ���" �� Z;I� �� �1" $�� .�5<�- ��'� �� 
I�3* 5
�� �1" $��PascalCase   )��v� $��

��� .�
��� )��v� $�� ���� �� �� : 

 
 

1. camelCase: ��v� $�� ���� #
� ��4�� 
3A"  � ��H ��� 
���� |��� 0��M �� 5
�� 
3A" �* )�5��� ��"���" () .

5����: newEmployee (sampleDictionary. 

2. PascalCase: 5���� (��� 
���� |��� 0��M �� 5
�� 
3A" �* )�5��� ��"���" ()��v� $�� ���� #
� ��: 

SampleDictionary (NewEmployee 

 
1" :
 �
��� ��3D� (4�M$�� �� �Person  ���" �
��� . ���� )�*���8� � B��C�D2 �1" #
� 
� )5�� )�* &3	- ��

��" ��*��2 
8�]� �� �K� .��6�G �� �p��G $�� )�� �� (�1" �
��� )���Solution Explorer  ���" :�A" &'�� ��� �� (


�
�� &3	-  � �5� �*�} )���  � �... Class ���" �� S�;��� �� : 

 



 


3"� )�� � ���" ����Add  ���" �� :�A" .

Person ��� �� 
8�]� �� �p��G 
� : 

 

��6�G �� �� �K� ���� �1" $�� (
�
�� #
� S�;���  � 5��Add New Item  
3"� )�� � ���" ����

���" �� ���� �� .$�� �� )5
5� +
�8 (��" #
� $�6��  � 5��cs .Person

 
 

��6�G �� �� �K� ���� �1" $�� (
�
�� #
� S�;���  � 5��

$�� �6�
� ��Person  ���" �� ���� ��

 



5� 5*��2 ���� o
�3� �
  B��C 
� �K� ���� +
�8 B�
��=� (���" :�A" ����� : 

 

Resharper  �
��" &,=C . #
� 
" ����C ��

��6�G �� (5
�� �� /� +2�� �1" �
��� 

��� �� ���� o
�3� �
  )��� ��E�
� �� : 

 

Person 5� 5*��2 ���� o
�3� �
  B��C 
� �K� ���� +
�8 B�
��=� (���" :�A" �����

$�� 
� )����� ������ (�� ��� 
<�36� #
� )�*����� �8��� &3	- ��Resharper 

5D- 
" )� �p��G &	�8�" (5
5� �1" �
��� )��� (5���� ���" ~D� �� ����� ��6�G �� (5
�� �� /� +2�� �1" �
���

)�*5�A" � ���" S�;���Insert +Alt 5�*� ��I8 �� .��� �� ���� o
�3� �
  )��� ��E�
� ��

 
 

 
 

+
�8 )�� �� ���s c.Person

 

 
 


�E� :$�� 
� )����� ������ (�� ��� 
<�36� #
� )�*����� �8��� &3	- ��

5D- 
" )� �p��G &	�8�" (5
5� �1" �
��� )��� (5���� ���" ~D� �� �����

Solution Explorer )�*5�A" � ���" S�;���

 



 

��� �� 
8�]� �3� �p��G 
� �1" � �5� �5�'�G �3�  � �1" $�� (�5� �*�} )���  � �1" 
�
�� S�;���  � 5�� . 

using System; 

using System.Collections 

using System.Linq; 

using System.Text; 

using System.Threading 

 

namespace CSharpOOP 

{ 

    class Person 

    {  

��� �� 
8�]� �3� �p��G 
� �1" � �5� �5�'�G �3�  � �1" $�� (�5� �*�} )���  � �1" 
�
�� S�;���  � 5��

�
��� �5� 
8�]� +
�8 B�
��=� x��' : 

Collections.Generic;

Threading.Tasks;

 
 

��� �� 
8�]� �3� �p��G 
� �1" � �5� �5�'�G �3�  � �1" $�� (�5� �*�} )���  � �1" 
�
�� S�;���  � 5��

 
 
��
��� �5� 
8�]� +
�8 B�
��=� x��'

 
 



    } 

} 

 
&3	-using  �� 
" &'� �
�* �1" �����'� 
� _����namespace  5�� �5� �
��� �F
� )�*namespace .  )��� �*

 �' /��  �� �� ��2 )�*5" )�����" f�=b  � 5����� �� �3� &L�LM �� (5���F�� ���- �����'� ���� �p��G )�*5" )5�� 
�'�


A�'�� t���namespace  5��" )5�� ��	L� .�1" (^�� 5" �� (4�9� )���Person �� (namespace   �
$�� )�P8 

CSharpOOP &'� �5� �
��� . � �5� ��6
� �p��G $�� ��'� �� N�8 o�G $�� )�P8 (5��" �� ��6
� )� �p��G 
" ���� 

5� 5�*��2 �
��� $�� )�P8 #
� +2�� �3� )�*5" $�3� . &� B�� �� N�8 o�G B��C 
� 
" �
�* �1" 
�A" #��?3*

$�� )�P8 �� (5�� �5� �
���System  �� ���-5�� .&L�LM ��System   B�� �� ����� )�* �1" 
�A" )��� 

�G $�� )�P8

5��� �� &� . ��"���" 
A�'�� ) �'�5� #
� 
" ��" �
��� 
<�36� �
  $�� )�P8 :
 $�� )�P8 �* )��� /��� �� #��?3* .

��� �� $�6�� .$�� )�P8 )��� (4�9� )���CSharpOOP  <�36� �
  $�� )�P8 :
 ��*��2 ��$�� �� 
DataTools  

���" �
��� : 

 
 

namespace CSharpOOP.DataTools 

{ 

} 

 
�1" 5" 
�Person  �
����� .$�� )�P8 (5" 
���� ��CSharpOOP  �1" /� +2�� 
" �5� Z;I�Person   �
���

&'� �5� .�1" #
� (5��" &-� ���modifier -access ���5� .�%�� )��� 
" �
�*5"modifier -access  �5I� Z;I�

N�8 o�G B��C 
� (5���private  5��� �� 
�8�� �K� �� . 
A�'�� �1" �
���  � 5�� {} �5� Z;I� �1" ���5=�

5��� �� 
���� /� +2�� �1" 
� _���� )�*5" 
" &'� . 

 
�
5� ���� ���' �1" :
 �
��� ���� �� �� (�6�
� �� S�2 . � 5
�� (5�� 
AM�� �� �
 �	� �� :
 �1" #
� )�� . ���2�'

&'� �
  B��C 
� �� �
��� �A" : 

 
 

{class-name} {object-name} = new {class-name}(); 

 
&3	- ��name-class 4�9� )��� (���" �� Z;I� �� �1" $�� (Person  &3	- �� �name-object  ���� �� $�� (

���" �� Z;I� �� �K� .&L�LM ��name -object 5�" �� ����� �� �� 
� 
" &'� ��q�� :
 . �
 S�	��� &�1<  � 5�� =

��*� $�6�� �� �� &2�' B��A3< 5
�� .)5�A" 
3A" 
A�'��new   �� � �
��� 5
5� �� :
 &2�' 
� ��3D� 
" ��
�� ��

��	
�� �� �� �
 �	� �� /� )��  � ��*��2 �� 
" �'1" $�� /� 4�L� . 5��" &-� 4�L� �� �1" $�� #����  � 5�� 
"

)5�A" 
3A"new   5
�� ()5� 5�*��2 
���� �r2 $�q�G �� B��D�
� ��H �� (��� 
���� e�3�M . /��� �� (^�� B�=�]�� ��

��� �� $�6�� 
AM�� �� �� �� &2�' B��A3< &�� : 

 
  



1.  ��� �� )��5%F� /� +2�� �� 
" )��q�� �
���) B��A3<  � +,- B����'�S�	���). 

2.  
>���� ��q�� +2�� /� /��� ���- � �� &2�')S�	��� B��A3<  � 5�� B����'�). 

 
�1" )��  � 4�MPerson  ���" �� ��6
� �� :
 .5�� 5"Main  +
�8 ��cs .Program 5�*� ���q� �
  B��C 
� �� : 

 
 

using System; 

using System.Collections.Generic; 

using System.Linq; 

using System.Text; 

using System.Threading.Tasks; 

 

namespace CSharpOOP 

{ 

    class Program 

    { 

        static void Main(string[] args) 

        { 

            Person person = new Person(); 

        } 

    } 

} 

 
5� $�6�� �� &2�' B��A3< (^�� 5" 
A�'�� . ��r��3* )��  � B����� )�* $�� �� �� #
5�! ������ �� �� (����� 1,- 
"

���" ��6
� �1" :
 : 

 
 

Person person1 = new Person(); 

Person person2 = new Person(); 

Person person3 = new Person(); 

 
�1" (5��" &-�Program  +
�8 ��cs .Program $�� )�P8 +2�� ���CSharpOOP  ���� ���- . +
�8 �� 5����� �� �3�

&8�� 5�*��2 ���- $�� )�P8 /�3* �� �*5" 
�A" 
" ���� #
5� (5���� 
���� $��3* $�� )�P8 B����� )�* . 
" ����C ��



 )�P8 /� B�
��=�  � 
" ��	�b (5���� ��

 

CSharpOOP ��� �5� �
��� : 

namespace CSharpOOP.Entities

{ 

    class Person 

    { 

    } 

} 

�1" )��  � 5
��� ��3D�Person   5
�� (5
 �	� ��

)�* �1" $�� )�P8 ��
  (5��" Z;I� �� &2�' $�F�* ��� �� $�� )�P8 +��" ����Program  �Person   �F
�

CSharpOOP.Entities.Person person  

�1" �Person   ���
 (5��� �� /�	E


$�� )�P8 �� ���CSharpOOP   �
���

 

Entities 

$�� )�P8 $��CSharpOOP   5�A" /�  � VG � 5��" �
�� �� . )�P8 /� B�
��=�  � 
" ��	�b (5���� ��

5� 5*��2 ���� o
�3� �3� )� : 

+
�8 �� �� 5" (5��" N�8 ���cs.Person $�� �� )�F
� $�� )�P8 �� (Entities .CSharpOOP

Entities 

+
�8 �� �3� 
" ����  (&b�M #
� ��cs .Program 5�� �Main  (�1" )��  � 5
��� ��3D�

)�* �1" $�� )�P8 ��
  (5��" Z;I� �� &2�' $�F�* ��� �� $�� )�P8 +��" ����

Person person = new CSharpOOP.Entities

 ���� )� 
�E� �6�
� �� ���)�* �1" $�� )�P8 )�5��� /�! (����Program  �1" �


<�36� �
 CSharpOOP  �1" � ���� ���-Program  $�� )�P8 �� ���

���
 $�� )�P8 4�� &3	- #����  � /��� �� (�5�CSharpOOP  ��" )�����2 : 

Entities.Person person = new Entities

5�� �� �3�Main  $�� )�P8 $��

�� $��5� 5*��2 ���� o
�3� �3� )�

  

 
 

+
�8 �� �� 5" (5��" N�8 ���

 
 

 
+
�8 �� �3� 
" ����  (&b�M #
� ��

)�* �1" $�� )�P8 ��
  (5��" Z;I� �� &2�' $�F�* ��� �� $�� )�P8 +��" ����

5��	�� /�	E
 : 

 
 

Entities.Person();

 
 ���� )� 
�E� �6�
� �� ���

$�� )�P8Entities  
<�36� �
 

���
 $�� )�P8 4�� &3	- #����  � /��� �� (�5�

 
 

new Entities.Person();



 
5� ��*��2 
���� �r2 $�q�G �� (��	
��� �� ��6
� )��� �� $�� )�P8 ��� (5��" &-� . +��" ���� 
" ���� ���� �*�� ���

���'�  � ��E�
� )��� (��	
��� �� �1"using  5� ����� /� 
� ��� ^�� �� 
" ���" �� �����'� .���'�using   )�*5" 
�A"

5�" �� ���'� +��- )��� $�� )�P8 +2�� �� $�� )�P8 :
 +2�� .&3	- �� &	�8�" (^�� 4�9� )���using  +
�8 

cs.Program��	
��� �� �
  ���'� ( : 

 
 

using CSharpOOP.Entities; 

 
*��;� �� &2�' $�F�* $�� )�P8 ���� #���� 
� ) ��� �F
� (^�� ���'� #���� ����� 5 .���'�  � �����'� �F
� 
��3� 

using�1" B����'�  � �����'� (Console  �
��" ��" ��
  /� �� +,- )�* &3	- �� 
" 5��� �� .�1"Console  

$�� )�P8 +2��System  �5� �
��� 5��� �� &� B�� )�* �1" 
�A" 

�G $�� )�P8 
" .+
�8 )�5��� �� 
E�
� +�b5� ��� 

cs .Program���'�; using System �1" $�� �%�� &	�8�" (&'� �5� 
����Console   
� ) ��� � ��	
��� ��

B��C 
� /� +��" ���� #����Console .System 5��� �3� . 

 
5��" �
��� �� �1" #
5�! +
�8 :
 +2�� 5����� �� �3� .+
�8 �� (4�9� )���cs .Program  5" $�3��  � 5�� 5����� ��

�1"cs.ogramPr �1" �
��� 
� $�5-� (Person  5�
�3� : 

 
 

using System; 

using System.Collections.Generic; 

using System.Linq; 

using System.Text; 

using System.Threading.Tasks; 

using CSharpOOP.Entities; 

 

namespace CSharpOOP 

{ 

    class Program 

    { 

        static void Main(string[] args) 

        { 

            Entities.Person person = new Entities.Person(); 

        } 

    } 



 

    class Person 

    { 

         

    } 

} 

 
� ��3D� 
" )� �p��G )��� ~'��� ���2�' �� 5
��F� �K� �� 
����5� +
�8 :
 (�1" �* )��� &'� ��%� ��� 5
��� /� $�6��

5��� �� �p��G +2�� �* +
�8 )5�� 
��G &�A��- ( . �� (4�9� )���

 (���" :�A" &'�� �p��G )�� �� (��E�
� )���

 5����� �� 
" ��� �� 
8�]� �3� �p��G 
� )5
5� 
��G ��E�
� ��

 +2�� �p��G )�� ��Solution  

5��" S�;��� 5
5� 
��G /���8� )��� �� . 

 ��6
� 5
5� +
�8 :
 
��G /� +2�� 5����� �� (�1" ��6
� )��� �A,- +M��� ���E� � /� S�;��� �� (
��G �
���  � VG

Car 5��" �
��� /� +2�� . ��E�
�  � 5��

using System; 

using System.Collections

 
� ��3D� 
" )� �p��G )��� ~'��� ���2�' �� 5
��F� �K� �� 
����5� +
�8 :
 (�1" �* )��� &'� ��%� ���

�� ����� )�* &�A��-  � �F
� �E
Solution Explorer 5��� �� �p��G +2�� �* +
�8 )5�� 
��G &�A��- (

5�*� ���- 
��G :
 +2�� �� 
����� )�* &
����� 
� _���� )�* �1" 5����� . (���" :�A" &'�� �p��G )�� �� (��E�
� )���

New Folder  5��" S�;��� �� . 5����� �� 
" ��� �� 
8�]� �3� �p��G 
� )5
5� 
��G ��E�
� ��

5��" S�;��� ���;b� $�� :
 /� )��� : 

  

Resharper  )�* 5�A" /�  �� (5���� ���" ~D� ��Insert +Alt


�
�� �5� �*�}New Folder  5��" S�;��� 5
5� 
��G /���8� )��� ��

 ��6
� 5
5� +
�8 :
 
��G /� +2�� 5����� �� (�1" ��6
� )��� �A,- +M��� ���E� � /� S�;��� �� (
��G �
���  � VG

$�� �� )� 
��G (4�9� )���Entities  $�� �� �'1" � ���" �
��� �p��G +2�� Car

��� 5*��2 �
  B��C 
� �3� +
�8 B�
��=� : 

Collections.Generic; 

 
 
� ��3D� 
" )� �p��G )��� ~'��� ���2�' �� 5
��F� �K� �� 
����5� +
�8 :
 (�1" �* )��� &'� ��%� ���

��� ��M . 

�� ����� )�* &�A��-  � �F
� �E


5�*� ���- 
��G :
 +2�� �� 
����� )�* &
����� 
� _���� )�* �1" 5�����

&3	-  �Add  
�
��New Folder 

5��" S�;��� ���;b� $�� :
 /� )���

 

 
 

����� 
" ����C ��Resharper 

Explorer )���  � 
�
�� �5� �*�}

 ��6
� 5
5� +
�8 :
 
��G /� +2�� 5����� �� (�1" ��6
� )��� �A,- +M��� ���E� � /� S�;��� �� (
��G �
���  � VG

5��" .$�� �� )� 
��G (4�9� )���

��� 5*��2 �
  B��C 
� �3� +
�8 B�
��=�

 
 



using System.Linq; 

using System.Text; 

using System.Threading.Tasks; 

 

namespace CSharpOOP.Entities 

{ 

    public class Car 

    { 

          

    } 

} 

 

�
 $�� )�P8 
" 5��" 
��� 
�E� :
 
�namespace  �1"Car  ��"��2 B��C 
�Entities .CSharpOOP  S�;���


��G +2�� �1" ��
  (&'� �5�Entities  �p��G �� 
"CSharpOOP  �5� 
8�]� ���� ���- . +2�� �3� 
" ����C ��

 /� +2�� � ���" 
8�]� )5
5� 
��G (
��G :
 S�;��� 
��G /� $�� �� ���,� $�� )�P8 ���� (5��" 
8�]� �1" :


5� 5*��2 . )5�� 
�'� $�� )�*�P8 
A�'�� �� ��2 )�*5" 5
��� 5D- 
" ����  (5���� 
���� �K� 5� 5
�� 
" )5�� 
�E� VG

�2�' ��M )��� ��� (&	�� ��E�
� 
� )��,�� (5��" ��6
� 
��G �%�� )��� /�E�^�5M (5��" �� 
�C�� ��E�
� �p��G �K� � ��

��� . 

 

���'� ($�� )�*�P8 (�� (�1" ��*��� �� (t��� �' y ��� )�'  � &3	- #
� ��using   +2�� �* +
�8 )5�� 
��G �

�
5� ���� �p��G . 
A�'�� �%��  � �����'� ���� � �* �1" )��� ���8� � &�C�D2 �
��� ��=� �� y ��� )5�� &3	- ��

' 7����5� ��*��2 ���� �5� 
�2� .  

    



 /�E�� � �5� $�6�� 5A�8 +2��  � ��L�	� B��C 
� ��5L� #�8�� � ��5L� S�	��� B��A3< (���" �� �
��� 5A�8 :
 
" ����

���5� ���� �* B��A3< #
� )�� �� ����K� 
��� g�* $�6�� .���� ���� ��� �� (+EI� #
� �8� )��� : 

 
 

1.  )��� �*5��  � �����'�5A�8  � ��5L� #�8�� � /��" &'. 

2.  � �����'� Property �* 

 
)�*5�� �� 5��	* ���� ���� /��  �� 
" )���8�get  �set  5���� �
���� �* �1" �� . �� #���� � /5���2 B��A3< �*5�� #
�

5�*� �� $�6�� �� )��� �� �*5A�8 .���  �� t��� �' /��   � �b�9� .�1"Person   �K� �� ��5
��F� : 

 
  

public class Person 

{ 

    public string FirstName; 

    public string LastName; 

} 

 
 �� �� �%�� ��5L� �
 ���" �*� ��5L� �� �*5A�8 ��L�	� B��C 
� �
 �' �� �1" #
�  � �� :
 
" ����  �� (�1" #
�

�����2 .r' 5
�� �5��� (�*5A�8 
� �'��'� 4���" )��� ���
� �� �*5A�8 �'��'� \private  �
5� ���q� . �P< :
 
" ���� 


" �1"  

 

� �� 5��	* �*5A�8 �6�
� ��private  ��� 5*��2 ���'� +��- �1" /�3* +2�� �%�� �P< /� (��*� �� ���q� . #�b�� )���

�1" ($5-Person  ��*� �� ���q� �
  B��C 
� �� : 

 
  

public class Person 

{ 

    private string firstName; 

    private string lastName; 

} 

 

� �*5A�8 
" ����  (5��" &-� �*5A�8 )��v� $�� 
�private  �5<�- ��'� �� )��v� $�� (5���" ���q�camelCase   $�6��

��� �� .)�*5A�8 
�A" )��� �5<�- #
�private  5�" �� �EM �* �1" . ��" #
� 
� ����b� 
�,b� 4�C� &
�<� )��� ��� (&	��

�	
�� 5"  

 



���" )���G 5<��- #
�  � &'� ��%� .)�*5A�8 $�� )�5��� �* V
�� 
�����  � �P��private   ��"���"  �_ 5��" �� �����'� .

�*5A�8 )��v� $�� �� 5��" ��' ��� (5��� �� ���;b� e1��" a�]�� #
�public  �private  5
�� +
�- B���� . 

 
 ����*� $�6�� �� 5A�8 �*� ��5L� � /5���2 B��A3< (�1"  � [��2 �� ������� 5
�� )5�� $5- .  � 
" ����� 4�� y�� ��

)�*5��get  �set  ���" �� �����'� ��E�
� )��� .�1"Person  ��*� �� ���q� �
  B��C 
� �� : 

 
 

public class Person 

{ 

    private string firstName; 

    private string lastName; 

 

    public string GetFirstName() 

    { 

        return firstName;             

    } 

 

    public void SetFirstName(string value) 

    { 

        firstName = value; 

    } 

 

    public string GetLastName() 

    { 

        return lastName; 

    } 

 

    public void SetLastName(string value) 

    { 

        lastName = value; 

    } 

} 



5��" �� �5*�I� �� : 

 

 5�� �� #
� 
A�'�� �1"  � [��2 �� �� �*5A�8 #���� � /5���2 B��A3< ������ �� 4�M��*� $�6�� : 

var person = new Person

 

person.SetFirstName("Hossein

person.SetLastName("Ahmadi

 

Console.WriteLine(person
person.GetLastName());

Console.ReadLine(); 

 5��" N�8 �
 5��" 0vM �1"  � ��

 ��" #
� )��� (��� 
�	� 5
�� #���� �'��'� �1" /����  � � ��� $�6�� �1" ��2 +2�� �� �%�� 5
�� #���� B��A3<

 )��� #���� B��A3< �
  4�9� ��5A�8firstName   
�

public class Person 

�1"  � )� �� )��� �5� ���� o
�3� &	�b (�
  �
�D� ��Person  5��" �� �5*�I� ��

 5�� �� #
� 
A�'�� �1"  � [��2 �� �� �*5A�8 #���� � /5���2 B��A3< ������ �� 4�M

new Person(); 

Hossein"); 

Ahmadi"); 

person.GetFirstName() + " " + 
; 

 ��E�
� )��� (5��� ��5���2 �%�� 5
�� 5A�8 :
 (5��" N�8 4�Mo;� &	�8�"Set   5��" N�8 �
 5��" 0vM �1"  � ��

 ��" #
� )��� (��� 
�	� 5
�� #���� �'��'� �1" /����  � � ��� $�6�� �1" ��2 +2�� �� �%�� 5
�� #���� B��A3<


� �� �K� ���� 5A�8 )���private  ��*� ���q� . )��� #���� B��A3< �
  4�9� ��

5A�8 � �5� �
���lastName  ���5� #���� &�A��- : 

 
�1"  � )� �� )��� �5� ���� o
�3� &	�b (�
  �
�D� ��

 

 
 

 5�� �� #
� 
A�'�� �1"  � [��2 �� �� �*5A�8 #���� � /5���2 B��A3< ������ �� 4�M

 
 

 
 ��E�
� )��� (5��� ��5���2 �%�� 5
�� 5A�8 :
 (5��" N�8 4�M

 ��" #
� )��� (��� 
�	� 5
�� #���� �'��'� �1" /����  � � ��� $�6�� �1" ��2 +2�� �� �%�� 5
�� #���� B��A3<


" &	�8�"  

 
5�� �'��'�Set  
� �� �K� ���� 5A�8 )���

B��Cprivate  5A�8 � �5� �
���

 
 



{ 

    private string firstName; 

    private string lastName; 

 

    public string GetFirstName() 

    { 

        return firstName;             

    } 

 

    private void SetFirstName(string value) 

    { 

        firstName = value; 

    } 

 

    public string GetLastName() 

    { 

        return lastName; 

    } 

} 

 

 

 � �����'� Property �* 

 

�����'� /� � ��� $�6�� �� 4���" #
� /��� �� )�F
� B��C 
� t��� �' /��  �� ���  �Property  5���� �� �* . ���2�'

�A"property  5��� �� �
  B��C 
� �* : 

 
 

{access-modifier} {data-type} {property-name} 

{ 

    [access-modifier] get 

    { 



        // body for get value 

    } 

    [access-modifier] set 

    { 

        // body for set value 

    } 

} 

 
���2�' )�* &3	-  � :
 �* �'��� ��� :Property  

 
 

1. access-modifier: 
� �'��'� \r' Property 5�" �� #���� ��. Property  \r' 5���� �� 5A�8 5���� ���

5��� 
���� �'��'�. 

2. data-type: a�� Property  � �E
 
" Data Type  �5� 
���� ��'� B��C 
� 
" �'1" �
 &� B�� )�*

5���. 

3. property-name: $�� Property)��v� $�� )��� ( Property �5<�-  � 
I�3* �* PascalCase  (5��" �����'�


I�3* (���5� ������ �'��'� \r' PascalCase 5��" �
���. 

4. 
�5� get: 5�� 4���� e�L�-� (
�5� #
� Get �
��" �
��� �A,- &3	- �� 
" &	
� .
�5� +2�� �3� get  �*

��'���5L� �3� 
" ����  � ���" +3< 5�� :
 5���� 
�5� #
� &L�LM �� (5�	
��� 5����� �� �� )� Property  ��

 5����2 ��)���'� �� t�! )��� e19� 

 
) WriteLine
�5�get  ��� �� ���� .
�5� 5��" &-�get  ���'� �� �� )��5L� 5
�� e�3�Mreturn  5����� �� . #
� #��?3*

���� �� 
�5�)���� 5modifier -access 5�" �� Z;I� �� ��5L� /5���2 �'��'� \r' ���
 (5��� . \r' 
" ����C ��

�� �'��'�  

 
N�8 o�G B��C 
� 5��E� Z;I�public  ��� �� 
�8�� �K� �� . 

 

1. 
�5� set: 5�� 4���� e�L�-� (
�5� #
� Set &'� �A,- 4�9� �� .+2�� �� )��5L� �3� 
" ����  Property  �� &'


�5� (5��" set ��� �� ���� .
�5� +2�� set $�� 
� ���� ���� �]�8 o�G ������G value  �5� &' ��5L� 
"

+2�� Property ���- /� +2�� 

 

�5� +2��  � /� 
� 5����� �� �3� � 
�8��set  5���� 
���� �'��'� .
�5� )��� /��� �� #��?3*set   �� �'��'� \r'

��" Z;I� .��C ��N�8 o�G B��C 
� 5��E� Z;I� �� �'��'� \r' 
" ��public  ��� �� 
�8�� �K� �� . 

 
�1" 4�9� 
�Person  �
��� �� �� .)�*5�� 
A�'�� �� 
" �
�* B��A3< �
��� ��3D�Get  �Set  �� �� �
��� $�6�� 



Property ���" ) �' ����G �* .�1"Person  5�*� ���q� �
  B��C 
� �� : 

 
 

public class Person 

{ 

    private string firstName; 

    private string lastName; 

 

    public string FirstName 

    { 

        get { return firstName; } 

        set { firstName = value; } 

    } 

 

    public string LastName 

    { 

        get { return lastName; } 

        set { lastName = value; } 

    } 

} 

 
�� (^�� 5" ��Property  )�* $�� ��FirstName  �LastName   )�*5A�8  � #���� � /5���2 B��A3< 
" �
��" �
���

5�*� �� $�6�� �� 
>���� .�1" )��� �5� ���� o
�3� )�P<� 
6���Person  �
 
��3�  � �����'� $�F�*Instance  �� /� 

�5*�I� �
  �
�D� ��  

 
5��" �� : 

 



 

var person = new Person

 

person.FirstName = "Hossein

person.LastName = "Ahmadi

 

Console.WriteLine(person

Console.ReadKey(); 


�5� (���" �� &'set  &�C�2 
� _����FirstName  

5A�8 +2�� �� &'� �1"  � �����'� $�F�* �� �5� &' ��5L� /�3* 
" 

 
� ������G #
� d&'� �5� �
��� �6"

Property  &'� . +2�� 
" ����  #��?3*

Property  ��� �� ���� .&L�LM �� 

 [��2 � ���� 4���" B��A3< 
" ��� ��,�� :
 5����


�5� )��� �� )5" �* 5����� �� �3� (&	�� �%�� )���get  �
set  

5�*� ���q� �
  B��C 
� �� : 

new Person(); 

Hossein"; 

Ahmadi"; 

person.FirstName + " " + person.LastName

��5L� 
" ����  (^�� 5" ��Hossein  5A�8 +2�� ��FirstName  
�5� (���" �� &'

��5L� �� 
�5� #
� �� 
" ��� �� ����value  5A�8 +2�� �� &'� �1"  � �����'� $�F�* �� �5� &' ��5L� /�3* 
"

  
� �*&'� B��C #�3* .������G 5�'�@� 5
��value   
� ������G #
� d&'� �5� �
��� �6"


�5� )��� N�8 o�G B��Cset  +2�� �5� &' ��5L� �5���� 
F� 
" ���� ����Property 

LastName  
�5� (�����2 �� ��get  
� _���� /�3*Property 

5��	* �* �1"  � �5��" �����'� � �*5A�8 /��� �r'�� �* . [��2 � ���� 4���" B��A3< 
" ��� ��,�� :
 5����

� 5�" �� 4���" �� ��,��  �  

5*� �� $�6�� �� ��,�� �� /� /��� ���- � ^�" #�8�� �
 ^�" /��� +
�=� B��A3< . 

�
��� 
� ) ��� e�3�M (�*Field  
�5� )��� �� )5" �* 5����� �� �3� (&	�� �%�� )���

 
 

5�� 5" 
���� ��Main  5�*� ���q� �
  B��C 
� ��

 
 

LastName); 

 
��5L� 
" ����  (^�� 5" ��

��5L� �� 
�5� #
� �� 
" ��� �� ����

firstName �� ���-  

 
��*� .)���LastName  


�5� )��� N�8 o�G B��C

���'� WriteLine  

 
��5L�FirstName  �
LastName 

Property 5��	* �* �1"  � �5��" �����'� � �*5A�8 /��� �r'�� �*

� 5�" �� 4���" �� ��,��  �

 
5*� �� $�6�� �� ��,�� �� /� /��� ���- � ^�" #�8�� �
 ^�" /��� +
�=� B��A3<

 
#���� )���Property  �
��� 
� ) ��� e�3�M (�*



5�	
��� .�1" 
� ��*��2 �� (4�9� )���Person  :
Property  5����� �� �� Z;� +��" $�� 
" ���" �
��� . #
� $��

�� &�C�2 FullName  

 
�
��v� �� : 

 
 

public class Person 

{ 

    private string firstName; 

    private string lastName; 

 

    public string FirstName 

    { 

        get { return firstName; } 

        set { firstName = value; } 

    } 

 

    public string LastName 

    { 

        get { return lastName; } 

        set { lastName = value; } 

    } 

 

    public string FullName 

    { 

        get { return FirstName + " " + LastName; } 

    } 

} 

 
5" 4�MMain   � � ���� ���q� �
  B��C 
� /��� �� �� �A,- &3	-Property  ���" �����'� �
��" �
��� 
" )5
5� : 

 
 

var person = new Person(); 

 



person.FirstName = "Hossein

person.LastName = "Ahmadi

 

Console.WriteLine(person

Console.ReadKey(); 


�5� �%�� &�C�2 #
� 5���� ���" &-� ��� (���" ��get   � ���� ��

 � �,�"�� )��� �%��firstName  �lastName   �� ��

 

5���5� ��Only -Read ��
�� �� . #��?3*

)�* 
�5�  � :
 �* )���get  �set   �'��'� \r' ���

 ��E�
� )��� (5��� 
���� #���� &�A��- �1" ��2 +2�� �%��
�5� &	�8�"set   
� ��

public string FirstName

{ 

    get { return firstName

    private set { firstName 

} 

 

Hossein"; 

Ahmadi"; 

person.FullName); 

Person  &�C�2 �FullName  
�5� �%�� &�C�2 #
� 5���� ���" &-� ��� (���" ��

������� /� )��� �� .
" &'� /� ��� #
� +�b�FullName   � �,�"�� )��� �%��

 

FullName  �
�� �� 
���� �r2 $�q�G �� (�
�
�� . 

get  5���5� ��Only -Write  
" �
�%�� �
�5�set  5���5� ��

��2 �� ��1< ������ �� ����� �* e1,- 
" ��r��3*Property  )�* 
�5�  � :
 �* )���

  

FirstName   ��E�
� )��� (5��� 
���� #���� &�A��- �1" ��2 +2�� �%��

���" �
��� : 

public string FirstName 

return firstName; } 

firstName = value; } 

 
�1" 
� ������ �*�F�Person 


�5�set  ������� /� )��� ��

5����F�� .
" ����C ��  

 
+2�� )��5L� ��*��;�FullName 

 

 
 

Property 
�5� 
" �
�*get 

��2 �� ��1< ������ �� ����� �* e1,- 
" ��r��3*

���" Z;I� .4�9� )��� 

 
&�C�2 ��*��;��FirstName 

B��Cprivate  ���" �
���

 
  

 



Automatic Properties 

 

 (B�-�� �*��Property  4���" �� 5A�8 :
 #���� � /5���2 B��A3< �%�� ���" �� �
��� 
"5�" �� .�1" (4�9� )��� 

Person 5
��F� �K� �� �� : 

 
 

public class Person 

{ 

    private string firstName; 

 

    public string FirstName 

    { 

        get { return firstName; } 

        set { firstName = value; } 

    } 

} 

 
 
� /��� �� �� ^�� &�C�D2 
� _���� 5"&��� ��� �
  +E� : 

 
 

public class Person 

{ 

    public string FirstName { get; set; } 

} 

 

�5� � ���" �
��� �5� 
���� &�C�2 )��� 5A�8 

 ��"��2 B��C 
� (^�� 5" +
�@��"  � 5�� �A
�@��"get  �set   
� �� /�

5	
�� �� ��"��2 B��C .)�* &
��  �Property -Auto �6M �*  B��A3< 
� �'��'� 4���" &�A��- 
�,b� � ��3" 5"

#���� � /5���2 )�*Property  5��� �� �* .&�C�2 
" ��*� �� ���q� )��� �� ^�� 4�9�FirstName   +2�� �%��

5��� #���� +��- �1" : 

 
 

public class Person 

{ 

    public string FirstName { get; private set; } 



} 

 

 #
� 
� � 
" ����  (5���� 
���� 
��� 
�E�Property -Auto 5
�� e�3�M (5��" �� �����'� �*get  �set   �� (5�	
��� ��

��" 5�*��2 &8�
�� �r2 $�q�G B��D�
� ��H . 
;	� �� +EI� #
� 
�,b�6 &'� �5� 0�>�� t��� �' /��  . 

   



	E
 )��M �1" #
� (5��" �� �
��� �� �'1" �3� 
" ���� 5��� �� �*5�� /�3* �
 �*���8� )�	E
 � B��C�D2 )� .

5��" �� �����'� ��  � � ���" �*� ��5L� �� B��C�D2 (�� ��6
�  � 5�� �3� . �*� ��5L� )��� �F
� ��� #
5�! ���

���� ���� �1" 
�b�� ) �' ����� � B��C�D2 .���" �� �'��� �� �A�;� y�� �� &3	- #
� �� �� : 

 
 

1.  ��5L��
 �� 
�b�� �*� Object Initialization 

2. �
 �* �5� �'  � �����'� Constructors 

 

 

:3" �� 
�b�� �*� ��5L� Object Initialization 

 

5��" Z;I� �� /� )�*5A�8 � B��C�D2 �
��L� 5����� �� (5��" �� �� :
 ��6
� 
� $�5-� 
" ����  �3� (y�� #
� �� .

�1"Person  F� �K� �� ��5
�� : 

 
 

public class Person 

{ 

    public string FirstName; 

    public string LastName; 

} 

 
5��" �� �*� ��5L� �� /� B��C�D2 � 
�2�' �1"  � �� :
 �3� (N�8 o�G B��C 
� : 

 
 

var person = new Person(); 

person.FirstName = "Hossein"; 

person.LastName = "Ahmadi"; 

 
 #����  � VG &	�8�" (&	
� ���' ��" �� 
�b�� �*� ��5L� ()&3	- �� �1" $��  � 5��new   )�* &�1< #�� {}

���" Z;I� �� B��C�D2 �
��L� : 

 
 

var person = new Person() 



{ 

    FirstName = "Hossein", 

    LastName = "Ahmadi" 

}; 

 
�
��L� ��" #
� ��FirstName  �LastName  ��1" �Person  5� 5�*��2 
�b�� �*� ��5L� .  � (&b�M #
� �� 5����� ��

 #���� ()5��" �K�8�C : 

 
 

var person = new Person 

{ 

    FirstName = "Hossein", 

    LastName = "Ahmadi" 

}; 

 
 � &��� 5�*��;� �� �1" )�*5�� /�  �5C &�A��- 
�b�� �*� ��5L� $�F�* �� (5��" &-� B��C�D2 (�*5A�8 5����� �� �%��

5��" �*� ��5L� �� 5� ��*��2 ���� /� �� )5�� )�* &3	- �� 
" �F
� )�P<� �2�� � . 

 

 

�
 �* �5� �' Constructors 

 


3A"  � 5�� �1" $�� #����  � 5�� (���" �� �
��� �� )� �� 
" ����  (5���� ���" &-� ���new    � () (���" �� �����'�

5
��� 5�� :
 /�  �5C 
� ��3D� 
" ����  
��I� . $�6�� �* �1" /��" ��6
� )��� t��� �' 
" &	
� 
'��G (��E�
� +�b�

5*� �� .�
 �5� �' $�� �� ��3	- t��� �' (5��" �� ��6
� �1" :
  � )� �� �3� 
" ���� Constructor   /� )��� ��

5�  �� �5C �1" . �� 5�� :
 �5� �' #
� ��� �� 
���� )5" /� +2�� � 5��� ������G �� �
 ������G /�5� 5���� �� 
" 5���

��� ���� �� ��6
� $�F�* �� ��*��2 �� 
" .���" �� �'��� �� �* �5� �' ���' 4�9� :
 �� .�1"Person   �K� �� ��

�
��L� 
" ���" �� �
��� �5� �' :
 �1" #
� )��� (5
��F�FirstName  �ame LastN  � 
�8�� )���� /���< 
� ��

5�" �� �*� ��5L� �� 
>���� B��C�D2 : 

 
 

public class Person 

{ 

    public Person(string firstName, string lastName) 

    { 



        this.FirstName = firstName; 

        this.LastName = lastName; 

    } 

 

    public string FirstName { get; set; } 

    public string LastName { get; set; } 

} 

 
�1" )��� �5��' &3	- (^�� 5" ��Person  &'� �5� �
��� ������G �� �� . \r' �5��� (5��" &-� �5� �' �
��� ���� 
�

� (�* �5� �' )��� 
" �5� 
���� �1" $�� V@' (�5� Z;I� �5� �' 
� �'��'� (5��� �1" $�� 4���� 5
�� e�L�-� $�� #


�5� �' 
�5� �* /�  � 5�� � �K� ���� )�*������G V@' .5���5� ��I� �� ��5L� �* �5� �' 5��" &-� . �5� 
��� B�=�]�� ��

��" /��� �
  B��C 
� �� �5� �' �A" ���2�' /��� �� : 

 
 

{access-modifier} {class-name}([parameters]) 

{ 

    // constructor body 

} 

 
)5�A" 
3A" 
� (^�� �5� �' 
�5� �� #��?3*this  5��" &-� .)5�A" 
3A"this   �5� 
�2�' �1" )�� 
" )��� �� 
�

5�" �� ����� &'� . /� +2�� � 5��  �� �5C �� ���8� :
 
" ����  (5
� 
�2�' �1" :
 )��  � �� �* �� �3� 5��" N�8

 
3A"  � ���8�)5�A"this   (5��" �� �����'�this &'� �5� ��  �5C /� �� ���8� 
" 5�" �� ����� )� �� /�3* 
� . #
� ��

)5�A" 
3A" ��� �5� �'this  �5� ��  �5C /� )��� �5� �' 
" 5�" �� ����� )� �� 
� . 

 
'�� �5� �' 
� �� �K� ���� �
��L� (�� ��6
� $�F�* /��� �� �5� �' �
���  � VG��" 4� : 

 
 

var person = new Person("Hossein", "Ahmadi"); 

 
)�* &�C�D2 (^�� 5" )���� ��FirstName  �LastName  5� 5�*��2 �*� ��5L� (�� ��6
� $�F�* . :
 
� 5
�� ���

F
� (5��" �� �
��� �1" :
 )��� ������G ���3* 
� )� �5� �' �3� 
" ����  (&��� 
��� �6�
� �� 
�E�  � 5����� �3� �

5
 �	� �� �5� �' �� ������G 4�'�� /�5� �1" .�
 N�8 o�G �5� �' $�� 
� )� �5� �' ���� $5< (a�]�� #
� +�b� 

Default Constructor 5��� �� .���� �3� )���� /���< 
� �� )������G g�* 
" &	
� �5� �' (N�8 o�G �5� �' . ���� 

1" :
 )��� )� �5� �' �3� 
"o�G B��C 
� �1" /� (5
� ���E� �
��� �Default Constrcutor   �5� �
��� o
���

&'� . �5� �' )��� ������G 4�'�� /�5� �1" /�  � 5�*��2 �� ��� (5
��" �1" )��� �5� �' :
 ��6
� 
� $�5-� 
" ����  ���



	
��� �1" /� )��� ��'� B��C 
� �� N�8 o�G �5� �' 5
�� (5
 �	� ��5� : 

 
 

public class Person 

{ 

    public Person() 

    { 

    } 

 

    public Person(string firstName, string lastName) 

    { 

        this.FirstName = firstName; 

        this.LastName = lastName; 

    } 

 

    public string FirstName { get; set; } 

    public string LastName { get; set; } 

} 

 
 wL8 �5� �' :
 5*��2 �� 
" 5
� �� o�G ��b�M (4�9� )��� (5��" Z;I� �� �* �5� �' 
� �'��'� \r' 5����� �� �3�

 �� :
 5�*��2 �� (���8� :
 +2�� e19� (y��2 +2�� �1" :
  � �3� ���
 (5��� ���'� �� �1" /�3* +2��

5
 �	� ." #
� )����� �K� 5� �5� �' �'��'� \r' 5����� �� (��private  5��" �
��� .4�9� )��� : 

 
 

public class Person 

{ 

    public Person() 

    { 

    } 

 

    private Person(string firstName, string lastName) 

    { 

        this.FirstName = firstName; 



        this.LastName = lastName; 

    } 

 

    public Person CreateObject(string firstName) 

    { 

        return new Person(firstName, null); 

    } 

 

    public string FirstName { get; set; } 

    public string LastName { get; set; } 

} 

 
 �
 5�� :
 (^�� 5" ��$�� �� �
��" �
��� �1" )��� ���8�. CreateObject �1" ��2 )��  � �� :
 ���8� #
� 

Person 5�� 
� �b�'�� ������G � � �' ��CreateObject  5�" �� 4�'�� �5� �' 
� �� . ������ �3� �F
� (��  � [��2 ���

��" �����'� ���� �� )���� /���< 
� �� ������G �� 
" )� �5� �'  ��'��'� \r' �� �5� �' #
� ��
  (�private   �
���

&'� �5� . 

 
5����� �� �* �5� �' (�*5�� 5���3*overload  �� �5� �' 5�! ���
 (5���� 
����signature  B����� )�* . (4�9� )���

�1"Person  ��*� �� ���q� �
  B��C 
� �� : 

 
 

public class Person 

{ 

    public Person() 

    { 

    } 

 

    public Person(string firstName) 

    { 

        this.FirstName = firstName; 

    } 

 

    public Person(string firstName, string lastName) 

    { 



        this.FirstName = firstName; 

        this.LastName = lastName; 

    } 

 

    public string FirstName { get; set; } 

    public string LastName { get; set; } 

} 

 
��� �� ��  �5C ������G �� �� ���� � 
�8�� ������G :
 �b�� 
" �
��" �
��� �1" )��� �5� �' �� �6�
� �� . 

 

 

�
 �* �5� �' ���6�  Constrcutor Chaining 

 


��� �5� �' #
5�! �3� 
" ���� 5��" �����'� �F
� �5� �' �� �5� �' :
 +2�� �5� 
���� )�* 5"  � 5����� �� (5 . )���

&�A��-  � ��E�
�constructor chaining  ��� �� �����'� . (������ �5� �' 
' �A,- 5" �� (��*� �� 
���� 4�9� :
 ��

�%�� 
" )� �5� �' (N�8 o�G �5� �'FirstName  � �5� �' � &8�� �� ��
" )FirstName  �LastName   /���< 
� ��

&8�� �� ������G .��" �����'� �*� ��5L� &%� $�' �5� �'  � /��� �� ($�� �5� �' �� . B��C 
� �� ^�� 5" (��" #
� )���

��*� �� ���q� �
  : 

 
 

public class Person 

{ 

    public Person() 

    { 

    } 

 

    public Person(string firstName) : this(firstName,null) 

    { 

    } 

 

    public Person(string firstName, string lastName) 

    { 



        this.FirstName = firstName; 

        this.LastName = lastName; 

    } 

 

    public string FirstName { get; set; } 

    public string LastName { get; set; } 

} 

 
&'� ���" ���q� �
  B��C 
� �� $�� �5� �' : 

 
 

public Person(string firstName) : this(firstName,null) 

{ 

} 

 
 &�1<  � VG �����G #�	�  � 5�� (5��" &-� :)5�A" 
3A"  �this   �5� �' (y�� #
� �� (�
� ���" �����'� 5�� :
 5����

 (4�� ������G /���< 
� � �5� ��  �5C �1"firstName ��5L� $�� ������G /���< � ���" 4�'�� �� �5� �
��� �5� �' �� 
" 

null �
� ���" 4�'�� �� .&�A��-constrcutor chaining  :3" 
����� �� 
���� _�r2 ��5�� o*�" �� ( �� �� 
� )��
 

5�" . 

 
�  �5C �* �5� �' ��2  � ��H �
�� �1" +2��  � 5�� B��C 
� �� �5� �' 5���� �3� 
" 5���� 
���� 
��� 
�E� #
� 
� .

5�	
��� �5� �' +2�� �� )5" �* 5����� �� �3� (5��� �3� �����'� B��C�D2 �*� ��5L� )��� �%�� �* �5� �' #��?3* . 

 

 

�5� )�* a���
 $�� / Anonymous Types 

 

 
���" ��6
� �1" �
��� /�5� )� �� �� 5�*� �� �� /�E�� #
� �� 
� ($�� /�5� )�* a�� . +��� 5���� �� �%�� �� #
�

&��� ��*��;� �� /� )��� ���8� �
��� &�A��- � 5��� B��C�D2 . 
' 
" �
� ���" ��6
� $�� /�5� �� :
 �
  4�9� ��

$�� �� &�C�D2FirstName  �LastName  �Age  ���� : 

 
 

var anonymous = new 

{ 



    FirstName = "Hossein", 

    LastName = "Ahmadi", 

    Age = 29 

}; 

 

Console.WriteLine(anonymous.FirstName + " " + anonymous.LastName); 

 

)5�A" 
3A"  � 5�� &	�8�" (5��" �� �5*�I� 5" �� 
" ��r��3*new  B��A3< x��' 
� 
C�81�Object Initialization  

&	�� �1" $�� #���� 
� ) ��� � �
��� . 

  



�
 &i��� �
��� Inheritance /��  �� /� ) �' ����G � C# 

 

 )�	E
 /��� m�� 
� ���� 
� &i��� ($��� \�]�� /��'�� &�52 ��� �� �	
�� 
����� `=,� 
�5L� �� 
" ��r��3*

 B��C�D2&'� 5b��  � 5� �8 
A�'�� ���8� � . �� &L�LM �� (���" �� &i���  � &,=C 
" ����  (��� �� �	
�� 
����� ��

���" Z;I� 5b�� �1" :
 (�'1" :
 )��� ��*��2 . ����C 
� (���� )���	� )�*�����" ��� �� �	
�� 
����� �� &i���


�� 
����� �� &�A��- #
�� )����� � #
�� �AC� 
"��� �� ���� $�� ��� �� �	 .5��" 
��� �
  
�E� 
� a���  � +,- : 

 
�1" 
" ���� A  �1" 5b�� /���< 
�B  �1" ���
 (��� �� �8���B  �1" 5� �8A  �1" ��
�� �� (5��� ��B    �

�1"A  &'� �5� s�I� .��" ��*��2 �����'� ���E� 
� �5� s�I� �p��  � ���� #
� 4�> �� . 

 
 ���
�� �� ���� �* �1" �� &i���  � �����'� �A" ���� �� �5��� .$�� �� �
��� �'1" 5��" N�8 :A  

 
 

public class A 

{ 

         

} 

 
$�� �� ���" �
��� �'1" �
��� ��3D� 4�MB  �1"  � 
"A  �1" )�*���8� � B��C�D2 ���3� ���
 (&'� �5� s�I� 

A ��� �� m�� 
� �� .E�
� )����1" ��B  ���" �� �
��� �
  B��C 
� �� : 

 
 

public class B : A 

{ 

} 

 
�1" (^�� ���'� 
A�'��A  �1" 5b�� �1" /���< 
�B  5� 5*��2 
�8�� �K� �� . &i���  � �����'� )�
���  � �E
 �����

 �5� �
��� 5b�� �1" �� 
" &'� �
�*5"  � �56� �����'� (��� �� �	
�� 
����� ��&'� .�1" 5" (^�� 4�9� ��A  

$�� �� ���C�D2 1Item � 2Item ���" �� �
��� : 

 
 

public class A 

{ 

    public string Item1 { get; set; } 

    public string Item2 { get; set; } 



} 

 
�1" 
E�
� +�b� 
�B  �1"  �A  )�* &�C�D2  � ������ �� (&'� �5� s�I� 1Item � 2Item �1" )���B  

���" �����'� : 

 
 

B obj = new B(); 

obj.Item1 = "Hossein Ahmadi"; 

obj.Item2 = "ITPro.ir"; 

 
$�� �� ���" �� �
��� ���' �1" (4�M C. �1"  � ��� �1" #
� A ��� �� s�I�:  

 
 

public class C : A 

{ 

} 

 
�1"  � )� �� 
" ���� C  B��C�D2 
" ����,�� (�
 �	� 1temI � 2Item �1" �� #
� )���C   �� (5���� ���� ���

�1" �� ��,E
 �%�� �� B��C�D2 #
� �� &L�LMA  )�* �1" )��� �*5" #
�  � &i��� &�A��- �� � �
��" �
���B  �C  

�
��" �����'� e��56� .� � B��C�D2 )���� 
E�
� �� ��1< (��� �� s�I� 5b�� �1" :
 :
 �'1" 
" ����  )�*���8

��" �
��� 5
5� )�*���8� � B��C�D2 5� �8 �1" )��� /��� �� (5��� �� 5b�� )�* �1" .�1"C   �
��� ^�� �� 
" ��

��*� �� ���q� �
  B��C 
� �
��" : 

 
 

public class C : A 

{ 

    public string Item3 { get; set; } 

} 

 
�1" )��  � )� �� �� 
" ����  4�MC  )�* &�C�D2 �� ��1< �
 �	� 1Item � 2Item �1" �� 
"A   �5� �
���

$�� ��� )�F
� &�C�D2 
� (5�� 3Item �1" �� 
"C  &��� ��*��2 �'��'� �5� �
��� : 

 
  

var instanceOfC = new C(); 



instanceOfC.Item1 = "Hossein Ahmadi"; 

instanceOfC.Item2 = "ITPro.ir"; 

instanceOfC.Item3 = "C# Course"; 

 
�1" 
" ����  ���
 (5��� �� ��2�� B��C 
� (t��� �' /��  �� &i��� C �1"  � A �1" /��� �� 5� s�I� D  ��

�1"  � 
" &��� C &'� �5� s�I�:  

 
 

public class D : C 

{ 

    public string Item4 { get; set; } 

} 

 
�1" (^�� 4�9� ��D  ��C�D2 �� ��1<�1" BA  �1" �C  ��� �� +��� ��� �� y��2 
� _���� B��C�D2 . ��

5��" �� �5*�I� 4�9� #
� �� �� &i��� ���6�  &L�LM .+��� �%�� �* �1" (^�� )�* 4�9� ��Property   
" ����  (5����

 �� m�� 
� ��� �� ���8� /� 5� �8 )�* �1" (5��" �� �
��� ���8� :
 �'1" )��� �3�5��� : 

 
 

public class A 

{ 

    public string Item1 { get; set; } 

    public string Item2 { get; set; } 

     

    public void PrintItem1() 

    { 

        Console.WriteLine(Item1); 

    } 

} 

 
�1"  � )� �� 4�MD  ���8� � �
 �' �� 1PrintItem ���  �� �5C �� : 

 
 



var obj = new D(); 

d.PrintItem1(); 

 
�1" 
" �
5
� �A,- )�* &3	- ��D  �1"  �C  �1" ��2 � &'� �5� s�I�C  �1"  �. A  � B��C�D2 
�A" VG

�1" )�*���8�A  5��	* ���'� +��- &i��� �� #�
�G W�r' )��� . 

 

 

)5�A" 
3A" base 

 

 
)5�A" 
3A" ���� �� (�A,- )�* &3	- ��this    � 
" 5�" �� ����� )� �� 
� )5�A" 
3A" #
� 
" ����� � �
��� \�]��

�5� 
�2�' �1" )�� .$�� �� ���� ���� )�F
� )5�A" 
3A"base  ���� 5b�� �1" 
� ����� 
" .�1" (4�9� )���B   
� ��

��*� �� ���q� �
  B���C : 

 
 

public class B : A 

{ 

    public void PrintParentItems() 

    { 

        Console.WriteLine(base.Item1 + " " + base.Item2); 

    } 

} 

 
)5�A" 
3A" (^�� 4�9� ��base  5�" �� ����� 5b�� )�P<� 
�A" 
� .)5�A" 
3A"  � �3� 
" ���� base   �1" +2��

 �1" )�P<� � �5� ���� o
�3� �3� 
� 5b�� �1" )�P<� �%�� (5��" �� �����'�5��� �3� ���� o
�3� �3� 
� 5� �8 . ��


3A" �F
� )�*�����" �� )5�� )�* &3	-base  �
�� �� ���� . 

 

 

5b�� �1" 
� �5� s�I� )�* �1" +
5,� 

 

)5�A" 
3A"  � �
 5��" Z;I� �� �1" /� a�� 5
�� 5
 �' �� )� �� (�1" :
 )��  � �3� 
" ���� var   �����'�

5��" : 



 
 

B obj = new B(); 

 
 ��2 )�� 
� �� ��q�� a�� (�1" /� )��  � �� �
��� $�F�* /��� �� (5��� �5� s�I� �� :
  � �'1" 
" ���� 

��� ���- ���� �1" (�1" .�1" )��  � �� :
 �� �
  4�9� �� (4�9� )���C  �
 �' �� : 

 
 

A obj = new C(); 

 
��q�� a�� 
" 5��" &-�obj  �  � ��a�A  a��  � )� �� ��� (���8�� �K� ��C  ���;
� /� +2�� . 
" &'� /� ��� #
� +�b�

�1"C  �1"  �A  �1" 
� +
5,� +��- �<�� 
� � �5� s�I�A  5��� �� . 
" ����  (5���� 
���� 
��� 
�E� #
� 
� ���

�' ��  � �����'� $�F�* (�
��� �� �K� �� 5b�� �1" a��  � �� ��q�� a�� +��- �
�* �
�*���8� � B��C�D2 �%�� (�5� 
�2

5�� �5� �
��� 5b�� �1" �� 
" 5��	* �����'� .
" �>�2 #
� 
� (5��� �3� \�=C �
  5" (4�9� /���< 
� 3Item  +2��

�1"C  
� �%�� �� � �5� �
��� 1Item � 2Item +2�� 
"A  �
��� �'��'� 5�� �5� �
��� . 

 
 

A instanceOfC = new C(); 

instanceOfC.Item3 = "C# Course"; 

 
`=,� (5b�� �1" ���� a��  � �����'� )�*�����" #
��3%�  � �E
Polymorphism   �� )5�� )�* o;� �� 
" 5��� ��

5� ��*��2 ���� ��I�� $�%�� #
� . 

 

 

�1" Object 

 

$�� 
� ���� ���� �'1" (&� B�� 
��;���" ��Object  �� �
 . 
� 
" �
�%�� 
! (�* �1" � ���� )�* a�� 
�A" (&� B�� ��

�1"  � (5���� ���� &� B�� 
��;���" �� 
" �
�%�� 
! � ��	
�� �� ��'� B��Cobject   �1" �� 
� (5�� �5� s�I�

�
� ���" Z;I� �� 5b�� �1" �%�� )��� 
" �
�* .�� �1" �%�� )��� 
" �
�* �1" ��M 
2�� �*  �� (�5� Z;I� 5b

�1" 
� &i��� ���6�  �AC�object  ��� �� ��2 .�1" 
" ��
�� �� B��C #
� 
� VGobject  )��� )� 

�G �1" (

5��� �� &� B�� )�* �1" 
�A" .�1" )��� �*���8� )�	E
Object   ���'� �� �* �1" ���3� �� 
" 5�� �5� �
���

�* �1" 
�A" ��
  (5��	* �1"  �object  5�� �5� s�I� .5���� �� �
  W�� 
� �*���8� #
� : 

 
 

1. Equals: ��2 �
 5��	* ����� �F
5E
 �� �� �� 
" 5�" �� �'��� ���8� #
�. 



2. GetHashCode: 5��� �� �5� ��6
� �� 
'��� 
" 5����� ���� �� )�5< ���8� #
�. 

3. GetType: �
 a�� Type 5����F�� �� �� �� . #
�o;� �� �� 5�� Reflection ��" ��*��2 �'��� ��I��. 

4. ToString:  
� 
" 5����F�� �� �� �� /� �� w,��� )� 
��� (5��  �� �5C �� :
 )��� �� ���8� #
� 
" ���� 

N�8 o�G B��C Type Name 5����F�� �� �� �1" /� a�� $�� �
 .o;� �� Polymorphism  5�� #
� ��

5
�� �� ���� ��I��. 

 
&8�� �K� �� ��q�� )��� �1" ��2 )�� 
� �� 5b�� ���� a�� (�� :
 /��" �
��� /��  ����� : 

 
 

object number = 12; 

object name = "Hossein Ahmadi"; 

object instance = new A(); 

 

 �� /��� �� �� )��5L� �* (5��� 
! ��q�� ��5L� 5�" �3� �-�8 5��" �� �5*�I� 
" ��r��3*a��  � ��q��object   ���2�

��" .���" ���� �* �� �� &i��� `=,�  � ����5L� �
��" ��' &3	- #
� �� .$�%�� �'��� �� �� &i��� `=� )5�� o;� �� 

Polymorphism ��� ��*��2 
���� . 

  



 (����� 
�5L� &3	- �� 
" ��r��3*Polymorphism 
����� :
 ���8� �56� �
��� &�A��- )���� 
� )�* �1" �� &

5��� �� 5� �8Polymorphism . &'� ) �' ����G +��- y�� 
' 
� t��� �' /��  �� : 

 
 

1. )�* 5��  � �����'� virtual � override 5� �8 )�* �1" �� �%�� /��" 

2. )�*���8�  � �����'� abstract 5b�� �1" �� 

3. &�A��-  � �����'� interface �* 

 
�� 4�� &b�M (&3	- #
� �� )�*5��  � �����'� ���
 ($�' � $�� &b�M � ���" �� �'���abstract  �interface   �� �� �*

��� ��*��2 \�]�� )5�� )�* o;� . 

 

 

)�*5�� virtual 

 

) �' ����G )�* y��  � �E
 ����� 
" ��r��3*Polymorphism  )�*5��  � �����'�virtual  �override   �%�� /��"

� 5� �8 �1" ��&' ./���< �� �
��� )� 

�G �1" ���" N�8 (4�9� )���Shape  $�� �� )���8� /� �� 
"Draw   �
���

�
��" .���8�Draw  ���� �5%< �� �� �� ��'�� 
��}� . �� t�! 4�	�" ��6�G �� �� ����G �*5�� �� �%�� (�* 4�9� #
� ��

�'�� 
��}� �*5�� #
�  � :
 �* ��-�� w�=� �� ��� (���"&��� 5�*��2 �5%< �� �� �� � .�1" ����� 
" ��r��3* 

Shape ���8�Draw  5�" �� �
��� �� .�1"  � 
" )� 7���� ���3� #�� �� ���8� #
�Shape   j��I� 5��� �� s�I�

&'� .�1" �5��� ��Shape  ���" �� �
��� �
  B��C 
� �� : 

 
 

public class Shape 

{ 

    public void Draw() 

    { 

        Console.WriteLine("Drawing the shape!"); 

    } 

} 

 
���" �
��� �� 5� �8 )�* �1" 5
�� ^�M .)�* $�� 
� �1" 
' ��Rectangle  (Triangle �Circle   ��'�� 
��}� 
"

�1"  � 
' �* 
" ���" �� �
��� 5���� �5%< �� �� ��
�� � `A9� (+�r�	�Shape   �5� s�I�5�� : 

 
 



public class Rectangle : Shape 

{ 

         

} 

 

public class Triangle : Shape 

{ 

         

} 

 

public class Circle : Shape 

{ 

         

} 

 
5�� +��� (�
��" �
��� ^�� �� 
" �'1" 
' �*Draw  ���
 

�G �1" �� 5�� #
� ��
  (5��	*Shape   �5� �
���

&'� .  � 4�M5�� � 
�2�' )� �� (:
 �*Draw  ���  �� �5C �� : 

 
 

var rect = new Rectangle(); 

var tri = new Triangle(); 

var circ = new Circle(); 

 

rect.Draw(); 

tri.Draw(); 

circ.Draw(); 

 

Console.ReadKey(); 

 
5��� �� �
  B��C 
� ^�� B����'� ����2 : 

 
 

Drawing the shape! 



Drawing the shape! 

Drawing the shape! 

 
&'� �5I� 5�b�� �� �K�5� ����2 ��� .5��� 
���� �� ��2 
� _���� ���8� �1" �* ��*��2 �� �� .���8� 
" &'� &'�� 

Draw ��*� ���q� 5� �8 )�* �1" )��� �� ���8� #
� ������� 5
�� ��� (�5� �
��� 

�G �1" �� .�1" �� 5
�� ��E�
� )��� 

��*� ���q� ��*��2 �� �� ���8� $5" 
" ���" Z;I� 

�G .a��  � �� �K� ���� ���8� &	�8�" (��E�
� )���virtual   �
���

���" .)�P<�virtual  ���" �
��� �� �%�� �56� 5� �8 �1" �� �� 5�*� �� �� � ��� #
� �� 
� .5�� ��E�
� )���Draw   ��

�1"Shape  ��q� �
  B��C 
� ����*� �� � : 

 
 

public virtual void Draw() 

{ 

    Console.WriteLine("Drawing the shape!"); 

} 

 
)5�A" 
3A" (5��" &-�virtual  ��� �� 
���� 5�� ��I� �� a��  � +,- .���8� 5� �8 �1" �� 5
�� ^�MDraw   e��56� ��

���" �
��� .a��  � 
" )5�� 5
�� ��E�
� )���virtual  �� &'� �5� �
���override  ���" .���8� �5���Draw   )��� ��

�1"Rectangle  ��*� �� ���q� .�1" 5"Rectangle  5�*� ���q� �
  B��C 
� �� : 

 
 

public class Rectangle : Shape 

{ 

    public override void Draw() 

    { 

        Console.WriteLine("Drawing rectangle!"); 

    } 

} 

 
5�" �� ���q� �
  B��C 
� ����2 5" �56� )���� �� ^�M : 

 
 

Drawing rectangle! 

Drawing the shape! 

Drawing the shape! 



)5�A" 
3A" #����  � 5�� (5��" �� �
�� 
� a���override  5�A" /�  � 

5��� �� ���� o
�3� �3� )��� 5��	* /5� : 

)�* 5�A" � �5� �1"Insert +Alt  ��I8 ��


�
�� S�;��� � ��� #
� s
�>  � (��� �� ���� o
�3� �3� )���Overriding  

��� �� ���� o
�3� �3� 
� /5� : 

�1" +2�� �3� 
" ���� Rectangle  )5�A" 
3A" #����  � 5�� (5��" �� �
�� 
� a���

+��- 
" �
�*5��  � ��	�brride ove 5��� �� ���� o
�3� �3� )��� 5��	* /5�

 

����� 
" ����C �� #��?3*Resharper  ���� (5���� ���" ~D� ��scope  )�* 5�A" � �5� �1"

Generate  
�
�� S�;��� � ��� #
� s
�>  � (��� �� ���� o
�3� �3� )���

+��- )�P<� ���3�  � ��	�boverride  ��� �� ���� o
�3� �3� 
� /5�

 

 
�1" +2�� �3� 
" ���� 

space +��- 
" �
�*5��  � ��	�b

 

 
 

����� 
" ����C �� #��?3*

)��� ��E�
� �� (5�*�Generate 

members +��- )�P<� ���3�  � ��	�b

  

 
 



 

override  ��� �� . #
� �����" #
��3%�

 �� 
! (5���� 
���� 
��� 
�E� :
 
�

&'� �
  B��C 
� 
" ��� �� [�� ��"��2 B��C 
� �3� )��� )5" ($�� y�� �� 
! (5��" : 

public override void Draw

{ 

    base.Draw(); 

} 

5�� ����2��8 �� (��� �� 
���� N�8 o�G B��C 
� 
" ^�� 5"Draw  

 5" ��2  ��� ��'� �� 5
�� �3� 
" ��� �� ����2��8 ���8�  � 

�G �1" 
;	� (�5�

5�A" /��� ��I8 � �K� ���� �P< S�;���  � 5��Finish  �3� )��� �K� ���� 5��override 

� �� ��n
� #
5�! 5
��� ��3D� �3� 
" &'� ����  (��n
��* �override  5��" . �� 
! (5���� 
���� 
��� 
�E� :
 
�

override  &'� �
  B��C 
� 
" ��� �� [�� ��"��2 B��C 
� �3� )��� )5" ($�� y�� �� 
! (5��"

public override void Draw() 

)5�A" 
3A" �� +,- &3	- ��base  �� (5
5� ���� 5�� ����2��8 �� (��� �� 
���� N�8 o�G B��C 
� 
" ^�� 5"

/� +2�� 5�� 
" )� ��  �override   5" ��2  ��� ��'� �� 5
�� �3� 
" ��� �� ����2��8 ���8�  � 

�G �1" 
;	� (�5�

override  5�	
��� �5� . 

 
 

5�A" /��� ��I8 � �K� ���� �P< S�;���  � 5��

� �� ��n
� #
5�! 5
��� ��3D� �3� 
" &'� ����  (��n
�

�� 5�� 4�� y��override 

 
 

 
)5�A" 
3A" �� +,- &3	- ��

/� +2�� 5�� 
" )� ��  �

���8� )��� �� �K� ����override 

 



)�* �1"Triangle  �Circle  
� ��� �� ��*� �� ���q� �
  B��C : 

 
 

public class Triangle : Shape 

{ 

    public override void Draw() 

    { 

        Console.WriteLine("Draw triangle!"); 

    }         

} 

 

public class Circle : Shape 

{ 

    public override void Draw() 

    { 

        Console.WriteLine("Draw circle!"); 

    }         

} 

 
5��� �
  B��C 
� 5
�� ����2 (
����� )����  � 5�� : 

 
 

Drawing rectangle! 

Drawing triangle! 

Drawing circle! 

 
  � 5
�� ��! (������ �1" �* �� �� �*5�� 
" �� d&	�! ��E�
� +�b� 
" 5
��� o�G /�I
��� 4��' #
� /��'��  � �A�2 5
��

"� 

�G �1override   � �����'� &�C�2 #
��3%� d�
��" �� �����'� �%�� /��"Polymorphism   �1"  � �����'�

&'�*��" )��� �5G .����� 
���� 7����  � )� 

��� ��*��;�� 5��" N�8 (��%� j�� )��� . �1" 
' �� (5���� �� 
" ��r��3*

-  � /��E� �����'� B��C �� � �
��� �A�;����" �
��� 

��� :
 �* �1"  � :
 �* )��� 5
�� &i��� &�A�� . &�A��- �� ���

��� ���- /� +2�� �� 5� �8 7���� � ��" �
��� 

�G �1" a��  � 

��� :
 /��� �� &i��� : 

 
  

Shape[] shapes = new Shape[5]; 



shapes[0] = new Circle(); 

shapes[1] = new Triangle(); 

shapes[2] = new Circle(); 

shapes[3] = new Rectangle(); 

shapes[4] = new Triangle(); 

 

foreach (var shape in shapes) 

    shape.Draw(); 

 

Console.ReadKey(); 

 
��� �� ���� o
�3� 
� �
  ����2 ^�� 5" )���� �� : 

 
 

Drawing circle! 

Drawing triangle! 

Drawing circle! 

Drawing rectangle! 

Drawing triangle! 

 
���
 

�G �1" �� 
E�
� ��Shape   /�5� �8 a��  � )� �� )� 

���  � 
��2 �* �� ��� (���8�� �K� �� 

��� a�� /���< 
� ��

�1"Shape  +�b� 
� � �
��� ���-override  ���8� /��"Draw  5�� ����2��8 (�5� s�I� )�* �1" ��Draw   ��

��� ��'���� �� $�6�� ������ 5� �8 )�* �1" �� 
" ��
 . 

 
�
 �56� �
���override  5��� �3� �*5�� /�3* �
 �*���8� 
� ��5=� �%�� /��" .�
 B��C�D2 �3�Property   ��� �� �*

a��  � 5����� ��virtual  5��" �
��� .$�� �� �� �'1" 4�9� )���Human   
� &�C�D2 
' )���� 
" 5��" N�8)�* $�� 

FirstName �LastName  �FullSpecification  5��� �� : 

 
 

public class Human 

{ 

    public string FirstName { get; set; } 

    public string LastName { get; set; } 



 

    public string FullSpecification 

    { 

        get { return FirstName + " " + LastName; } 

    } 

} 

 
&�C�2 (^�� �1" ��FullSpecification  5����F�� �� �� +��" $�� .$�� �� ���" �� �
��� )5� �8 �1" ^�M 

Employee �1"  � 
" 5����" �
Human  $�� �� 5
5� &�C�2 � &'� �5� s�I�JobPosition   
� �Aq� &��-�� �


 /����" �� 
8�]� : 

 
 

public class Employee : Human 

{ 

    public string JobPosition { get; set; } 

} 

 
)��  � )� �� 
" ����C ��Employee  &�C�2 � �
 �	�FullSpecification   �� �������2 $�� � $�� (���" t�! �� /�

��� �� t�! ����2 �� . �� ��1< &�C�2 #
� ��*��2 �� ���5�" t�! ����2 �� ��� �� �� �Aq� &��-�� (+��" $�� . )���

�1" �� 
" &	�8�" ��E�
�Human  &�C�2FullSpecification  B��C 
� ��virtual   5� �8 �1" �� � ���" �
���

o;� �56�get  ���" �
��� �� /� : 

 
 

public class Human 

{ 

    public string FirstName { get; set; } 

    public string LastName { get; set; } 

 

    public virtual string FullSpecification 

    { 

        get { return FirstName + " " + LastName; } 

    } 

} 



 

public class Employee : Human 

{ 

    public string JobPosition { get; set; } 

 

    public override string FullSpecification 

    { 

        get { return base.FullSpecification + " with job position: " 
+ JobPosition; } 

    } 

} 

 
�1" ��Employee  o;� 
�get  5��" 
��� : 

 
 

get { return base.FullSpecification + " with job position: " + 

JobPosition; } 

 

  � (&3	- #
� ��)5�A" 
3A"base  ��5L� #�8�� )���FullSpecification  &'� �5� �����'� . �� +��" $�� &�C�2 #
�

������F�� �� � ���" �� 
8�]� �� Z;� �Aq� &��-�� /� )�%��� 
� �� � 5����F�� �� �� )��� . 

 

&�A��-Polymorphism  �*�� �A�2 � ���� �F�� �G ���	� oL� ��� �� �	
�� 
����� ��  )���E� )�*5" #����  �

5*� �� o*�" �'�	=� B��C 
� �� �3� 
����� 5" �6M � ���" )����A�. 

  



$�%�� �� y ��� �A,- &3	- ��polymorphism  �
5� ���� .)�* �1" �� �
��� 5D- 
���� ��abstract  �sealed  

�
�� ���� ." Z;I�  � 5�� (���" �� )� 
����� #���� 
� a��� 
" ����  )�* �1" �M��> � 
����� )�* &
����� /��

��" �]� �* �1"  � �����'� )��� �* &
��5=� )�	E
 5
�� (
>���� . 5
�,� �1" #
� 
" �
��� )� 

�G �1" (4�9� )���

 �
� 
���� �'1" �
 5��� 
���� ���� �� ��6
� &�A��- 5� �8 )�* �1"  � 5
�� �%�� � ���F� ���- �����'� ���� � ��� 5
�,� �

��� ���� �1" /� )��  � 5� �8 �1" ��6
� . 
���� )�*5"  � )���8� (�3� ��� �� 
" ��-��� �� ��D;� �* &�A��- #
�

 �����" 5��" �� �I��� &����
� )�� �� �* V
�� 
����� �
�'  � �����'� )��� �� )5" �
 5��" �� �����'� �3� w'�� �5�

5���� .#
� )��� +M ��� )�* �1"  � �����'� w
���abstract  )�* �1" �sealed  5��� �� . 

 
 

7�P<� � �* �1" abstract 

 

�1" � +,- o;� 
�Shape  �
��� 
�2�' �* /� )��  � 5� �8 �1" 
' 
" �
��F�� �� : 

 
 

public class Shape 

{ 

    public void Draw() 

    { 

        Console.WriteLine("Drawing the shape!"); 

    } 

} 

 

public class Rectangle : Shape 

{ 

          

} 

  

public class Triangle : Shape 

{ 

          

} 

  

public class Circle : Shape 



{ 

          

} 

 5� �8 )�* �1"  � 5
�� 5" +2�� �%�� � 
���5� )�����" �� )��� �
�%�� 
� )��  � 5
�,� ���
 (��" �����'�

abstract  ���" �
��� : 

public abstract class Shape

{ 

    public virtual void Draw

    { 

        Console.WriteLine

    } 

} 

5� ��*��2 
���� �r2 $�q�G �� ���" ��6
� �� :
 : 

 

Draw  �1" �� ��Shape  B��C 
� 

 )�* &�A��-  � �E
 
� �*5�� �
��� (t��� �' /�� 

 � 5��� �� �
5� ���� /� �� 
�b�� )�* &3	- �� 
"

�1" 
" ����C �� (5��� �� s�I�abstract  

override  5��" .�1" 4�9� )���Shape  

public abstract class Shape

{ 

    public abstract void Draw

 5� �8 )�* �1"  � 5
�� 5" +2�� �%�� � 
���5� )�����" �� )��� �
�%�� 
�

��� ��6
� �� .�1" &	�8�" ��E�
� )���Shape  a��  � ��abstract 

public abstract class Shape 

public virtual void Draw() 

WriteLine("Drawing the shape!"); 

�1" )��  � ��*�Shape  5� ��*��2 
���� �r2 $�q�G �� ���" ��6
� �� :


abstract  5�� +,- &3	- �� (��� �3� ��2 �� #�3* 
�Draw 

�� /� 5� �8 )�* �1" �� � ���" �
���override  �
��" . )�* &�A��-  � �E


5��� �� .)�*5��abstract  +��� �%��signature   � 5��� �� �
5� ���� /� �� 
�b�� )�* &3	- �� 
"

�1" :
  � 
" �
�* �1" ���3� /� �� ��1< (���5� 
�5�abstract  �1" 
" ����C �� (5��� �� s�I�

abstract  �� &�C�2 �
 ���8� /� e�3�M 5
�� (5��� 
����override 

��*� �� ���q� �
  B��C 
� �� : 

public abstract class Shape 

public abstract void Draw(); 

 
�1"Shape   5� �8 )�* �1"  � 5
�� 5" +2�� �%�� � 
���5� )�����" �� )��� �
�%�� 
�

�1"Shape  ��� ��6
� ��

 
 

 
�;� ��� 4�M�1" )��  � ��*�

 

 
 

)�* �1" �����" ���abstract 

virtual �� /� 5� �8 )�* �1" �� � ���" �
���

B��Cabstract  5��� ��

�1" :
  � 
" �
�* �1" ���3� /� �� ��1< (���5� 
�5�

 � ���C�2 �
 ���8� a��abstract 

��*� �� ���q� �
  B��C 
� ��

 
 



} 

�1"  � )5� �8 �1" ��� 4�MShape  

5� ��*��2 
���� �r2 $�q�G �� B��D�
� ��H �� : 

 

)�P<� ) �' ����G )���abstract   
�

)�* 5�A" � ���� ���- �1" $�� )�� �� �� �3� /�E� ��E�� )���Enter +Alt ��*� �� ��I8 �� .

 

)�P<� �� ���" �� S�;��� ��abstract  ����G 5��� ) �' .

public class Rectangle 

{ 

    public override void Draw

    { 

        throw new NotImplementedException

    } 

5�� (5��" �� �5*�I� 
" ��r��3*Draw   )� 
�5� � �5� �
��� �%�����5� .�1"  � )5� �8 �1" ��� 4�M

Draw  /� +2��Override  ��� .5� ��*��2 
���� �r2 $�q�G �� B��D�
� ��H ��

5�� ��'� B��C 
� ������ ��Draw  &�A��-  � �
 ���" �
��� ��Resharper  )�P<� ) �' ����G )���

���" �����'� .)�* 5�A" � ���� ���- �1" $�� )�� �� �� �3� /�E� ��E�� )���

Action Context  ��� �� ���� o
�3� : 


�
�� (�5� �*�} )���  �Implement missing members  )�P<� �� ���" �� S�;��� ��

Rectangle  ��� 5*��2 �
  B��C 
� : 

public class Rectangle : Shape 

public override void Draw() 

throw new NotImplementedException(); 

 
5�� (5��" �� �5*�I� 
" ��r��3*

5�� 5
�� ��� s�I�Draw 

  

 
 

5�� ��'� B��C 
� ������ ��

 ��"��2 B��C���" �����'�

$�� �� �
��� ��" #
� ��Action Context 

 

 
 


�
�� (�5� �*�} )���  �

�1" 5" ��E�
�  � 5��Rectangle 

 
  



} 

�
 �*��9�'� $�� �� t��� �' /��  )�* ��n
�  � �E
 

5�� +2�� �� �K� ���� 5" 4�MDraw  ��	
�� �� : 

public class Rectangle 

{ 

    public override void Draw

    { 

        Console.WriteLine

    } 

} 

abstract  ��2 &�A��-  � 5����� �� �1" 

)�* 5�A" � ���� �1" �
��� 4�� )�%��� 
� �� �3� /�E� (��E�
� )���+. Alt 5�*� ��I8 �� .

 

abstract   ����G �1" �� 5�� �5� �
���

)�*5�� 
" B���� #
� �� (5*� �� $�6��abstract  )� 
�5�  ��� (5���5�

 �'��'� 5� �8 �1" �� �%�� 
� /��� ��

5��	* �
��� +��- . 

 

 

5�� 
�5� +2�� ��"��2 B��C 
� 
" )5"Draw   
� _���� 
�8�� ���-�
 �*��9�'� $�� �� t��� �' /��  )�* ��n
�  � �E


�
�� �� ���� /� �� )5�� )�* o;� �� 
" 5��� �� .5�� +2�� �� �K� ���� 5" 4�M

public class Rectangle : Shape 

public override void Draw() 

WriteLine("Drawing rectangle!"); 

Resharper  7�P<� ��"��2 ) �' ����G )��� (5
��5� ~D� ��abstract 

5��" �����'� .)�* 5�A" � ���� �1" �
��� 4�� )�%��� 
� �� �3� /�E� (��E�
� )���

��� �� ���� o
�3� �
  B��C 
� : 

Implement abstract class Shape  a��  � 
" )� 7�P<�abstract 

)�*5�� �� �%��I� ��" e�L�-� &�A��- #
�virtual  )�*5�� 
" B���� #
� �� (5*� �� $�6��

)5�A" 
3A" 
A�'�� 
" 5���� 
���� )� 
�5� 5����� ��base   �'��'� 5� �8 �1" �� �%�� 
� /��� ��

7�P<� 
" 5��" 
��� #��?3*abstract  )�* �1" +2�� �%��abstract  5��	* �
��� +��-

  

 
5�� 
�5� +2�� ��"��2 B��C 
� 
" )5"

Exceptions �
�� �� ���� /� �� )5�� )�* o;� �� 
" 5��� ��

 
 

 

" ����C ��Resharper 

Visual Studio 5��" �����'�

 �
������ �� ���� o
�3� �
  B��C 
�

 

 
 


�
�� S�;��� ��Implement abstract class Shape 

5��� �� ) �' . 

 
)�*5�� �� �%��I� ��" e�L�-� &�A��- #
�

7�P<�virtual  )5�A" 
3A" 
A�'�� 
" 5���� 
���� )� 
�5� 5����� ��

&��� .7�P<� 
" 5��" 
��� #��?3*

  

7�P<� � �* �1" sealed



 �1" �C  �1"  �B  5��� s�I� .

5�" )�� m�� �� �1"  � 5����� )�F
� �1" ���
 . )���

public class A 

{ 

         

} 

 

public sealed class B 

{ 

         

} 

��� s�I� �1" #
�  � 5���� �3� )�F
� �1" g�* 
" ���� #
5� (�5� �
��� . ��

&'� 5�� :
 /��" .�1"Shape  �Rectangle  

ovverride  5�� /��Draw   
���5� ��

public abstract class Shape

{ 

    public virtual void Draw

    { 

&��� &i��� ���6�  /��� �� 
" .�1" ���
B  �1"  �A  

���" �r- �1" :
 �� �� &i��� ���6�  ��*��;� 5��" N�8 ��� .5�" )�� m�� �� �1"  � 5����� )�F
� �1" ���


a��  � �� �K� ���� �1" &	�8�" ��E�
�sealed  ��" �
��� : 

public sealed class B : A 

a��  �sealed  ��� s�I� �1" #
�  � 5���� �3� )�F
� �1" g�* 
" ���� #
5� (�5� �
���

�1"  �B  �
��" &8�
�� �r2 $�q�G � �5� s�I� : 

 

)5�A" 
3A" )�*�����"sealed   � )����A�override  &'� 5�� :
 /��"

�1"  � �'1" ��� ��*��;��Rectangle  &�A��- 5� s�I�ovverride 

Draw  a��  � ��sealed  ���" �
��� : 

ct class Shape 

public virtual void Draw() 

 ����� &i��� &3	- ��&��� &i��� ���6�  /��� �� 
"

���" �r- �1" :
 �� �� &i��� ���6�  ��*��;� 5��" N�8 ���

a��  � �� �K� ���� �1" &	�8�" ��E�
�

 
 

 
�1" ^�� 5" ��B  a��  �

�1" (�
  �
�D�C  �1"  �

 

 
 

  � �F
� �E
)5�A" 
3A" )�*�����"

������ 4�9� �� .�1"  � �'1" ��� ��*��;��

5��� .5�� &	�8�"Draw 

 
 



        Console.WriteLine("Drawing the shape!"); 

    } 

} 

 

public class Rectangle : Shape 

{ 

    public sealed override void Draw() 

    { 

        Console.WriteLine("Drawing rectangle!"); 

    } 

} 

 

 ��r��3*5�� (5��" �� �5*�I� ^�� 5" �� 
"Draw  �1" ��Rectangle  a��  �sealed  �5� �
��� . �'1" ��� ^�M

�1" �� /� � ���" �
���Rectangle  5�� �56� �
��� &�A��- 5� �8 �1" �� (���" s�I�Draw  &��� ��*��;� �� . 

  



)5�A" B�3A" �� +,- &3	- ��abstract  �sealed   �����
5� . B�E� �2�� $��� ��3D� 5�� &3	- � &3	- #
� ��

o;�  � 
" �A�3E� �	
�� 
����� $5� y ��� /��'�� &�52 �� �5��� ��� �� . 5�*��2 ���� �%�� �� o;� #
� �� 
" )�����

&'� �
  W�� 
� 5� : 

 
 

1. " �� �* �5� �'�5G � 5� �8 )�* �1 

2. �'��'� \r' protected 

3. )5�A" 
3A" �� �*5�� /��" ��;� new 

4. )�*5A�8 Readonly 

 

 

�5G � 5� �8 )�* �1" �� 
* �5� �' 

 

�
5� ���� �* �1" �� �* /� �����" � �5� �' $�%�� �� y ��� �A,- )�* &3	- �� . �1" �� �* �5� �' ���� �� 
�E� 5�!

���� 5� �8 )�* ���" �� �'��� �� �%�� o;� #
� �� 
" ���� . �5� �
��� �
  B��C 
� 
" �
��� )� 

�G �1" 5��" N�8

&'� : 

 
 

public class Human 

{ 

    public Human(string firstName, string lastName) 

    { 

        FirstName = firstName; 

        LastName = lastName; 

    } 

 

    public string FirstName { get; set; } 

    public string LastName { get; set; } 

} 

 
�1" 
���� ��Employee  ���" �� �
��� �
  B��C 
� �� : 

 
 



public class Employee 

{ 

             

} 

5��� �� 

�G �1" �� N�8 . �>�2 
� ���

5�" �3� &8�
�� )���� /���< 
� )������G g�* 
" &'� )� �5� �' (N�8 o�G �5� �' 5���� 
���� : 

 

 )��� )� �5� �' ) �' ����G $�� y�� � 5b�� �1" �� N�8 o�G �5� �' �
��� �E
 (���� ���� ��� �� +EI� #
� �8� )���

5�" �� 4�'�� 5b�� �1" �5� �' 
� � 
�8�� �� 5b�� �1" )���  ��� ���� )�* ������G . )�* o;�  � ���

�
 �* �5� �' ���6�  $�� 
� �
5� ���� �5� �' �� �9=,� �� (5���� 
���� �>�2 
� �A,-. Constructor Chaining  4�9� ��

�  �5C �� 5b�� �1" �5� �' ��� (��" ��� .�1"Employee   
� ��

public class Employee 

{ 

    public Employee(string firstName
base(firstName, lastName

    { 

    } 

} 

public class Employee : Human 

 o�G �5� �' ���� $5< �* /� +�b� (5� 5*��2 �r2 a�-� 
� �6�� ^�� 5" ���5��� �� 

�G �1" �� N�8

5�" �3� &8�
�� )���� /���< 
� )������G g�* 
" &'� )� �5� �' (N�8 o�G �5� �' 5���� 
����

 )��� )� �5� �' ) �' ����G $�� y�� � 5b�� �1" �� N�8 o�G �5� �' �
��� �E
 (���� ���� ��� �� +EI� #
� �8� )���

5�" �� 4�'�� 5b�� �1" �5� �' 
� � 
�8�� �� 5b�� �1" )���  ��� ���� )�* ������G

�
 �* �5� �' ���6�  $�� 
� �
5� ���� �5� �' �� �9=,� �� (5���� 
���� �>�2 
� �A,-

Constructor Chaining  ��'��  �5C �� 5b�� �1" �5� �' ��� (��" ���

��*� �� ���q� �
  B��C : 

public class Employee : Human 

string firstName, string lastName) : 
lastName) 

 
 o�G �5� �' ���� $5< �* /� +�b� (5� 5*��2 �r2 a�-� 
� �6�� ^�� 5" ���

5�" �3� &8�
�� )���� /���< 
� )������G g�* 
" &'� )� �5� �' (N�8 o�G �5� �' 5���� 
����

 

 
 

 )��� )� �5� �' ) �' ����G $�� y�� � 5b�� �1" �� N�8 o�G �5� �' �
��� �E
 (���� ���� ��� �� +EI� #
� �8� )���


" 5� �8 �1" 5�" �� 4�'�� 5b�� �1" �5� �' 
� � 
�8�� �� 5b�� �1" )���  ��� ���� )�* ������G

�
 �* �5� �' ���6�  $�� 
� �
5� ���� �5� �' �� �9=,� �� (5���� 
���� �>�2 
� �A,-

&�A��-  � 5
�� (^��Constructor Chaining 

��*� �� ���q� �
  B��C

 
  

) : 



 
� �� �5� �' (5��" �� �5*�I� 
" ��r��3* �5� �' 
� )���� /���< 
� �� �*������G #
� )�� �* � 5�" �� &8�
�� ������G �

5�" �� 4�'�� 5b�� �1" .
3A"base  5�" �� ����� 5b�� �1" �� �5� �
��� �5� �' 
� �6�
� �� . 5��" N�8 4�M

$�� 
� )5
5� &�C�D2JobPosition  �1" 
�Employee  D2 #
� ��*��;�� � �
��" 
8�]� �5� �' s
�>  � &�C�

��� �*� ��5L� .�1" 5" &	�8�"Employee  ��*� ���q� �
  B��C 
� �� : 

 
 

public class Employee : Human 

{ 

    public string JobPosition { get; set; } 

 

    public Employee(string firstName, string lastName, string 
jobPosition) : base(firstName, lastName) 

    { 

        JobPosition = jobPosition; 

    } 

} 

 
$�� 
� ���' ������G (5��" �� �5*�I� 
" ��r��3*jobPosition   5� �8 �1" �5� �' +2�� � �
��" 
8�]� �5� �' 
�

&�C�D2JobPosition  �
��L� ��� (�
��" �*� ��5L� ��firstName  �lastName   �� 5� 4�'�� 5b�� �1" �5� �' 
�

B��C�D2 �*� ��5L� )��� )���FirstName  �LastName  ���" �����'� 5b�� �1" 5"  � . 

 

 

�'��'� \r' protected 

 

� �
��" &,=C �A�;� �'��'� W�r' ���� �� �A,- )�* o;� ��  :
 5�" �� Z;I� �'��'� \r' �* 
" �����

5���� 
���� �'��'� 
�����  � �=r' 
! �� �1" )�P<� �
 �1" .$�� 
� 5��� �-�� �'��'� \r' :
protected   
"

&��� &i��� $�%�� �'��� 
�  ��� .5
��F� �K� �� �� �
  )�* �1" : 

 
 

public class A 

{ 

    private int id; 

} 



 

public class B : A 

{ 

             

} 

B��C 
� 5A�8 #
� ��
  (��� 5*��;� ���'� +��- 

 

5A�8 �
��� +M ��� :
id  
� B��C 

B��C 
�internal  �1" ����C ��B   /� 
�

5A�8 ��*��;� 
" ����C �� ���id   �1" �� �%��

protected  ���" �
��� . &�A��- ��" #
� ��

��*� �� ���q� �
  B��C 
� �� : 

public class A 

{ 

    protected int id; 

} 

�1" 
" ����C �� (^�� &b�M ��A   
�

�1"  � � �
 �	� �'1" �5� �
���A   (���" s�I�

�1" 
" )� �p��G /�3* +2�� 
" �
�* �1"  � �%��A   ���� ����

�1" �� 
"A  �1"  � [��2 (�5� �
���B  B��C 
� 5A�8 #
� ��
  (��� 5*��;� ���'� +��-

&'� �5� �
��� : 

�1" 5� �8 
"A  5��� �3� ���'� �� 5A�8 #
� (5��� �� .5A�8 �
��� +M ��� :


&'� .5A�8 /��" �
��� B��C �� 5��" &-� 
�,b�id  B��C 
�

�1" �
��� +=� 
" &��� 5*��2 �'��'�A  �B  5��� �p��G :
 �� .5A�8 ��*��;� 
" ����C �� ���

A  �� (5��� ���'� ��5A�8 �'��'� \r' 5
id  ��protected 

�1"  � ��B  &��� ��*��2 .�1"A  ��*� �� ���q� �
  B��C 
� ��

 

 � �����'� ~�"�� � ���� ���� ��� �F
� &b�M :
protected  �internal  &'� .�1" 
" ����C �� (^�� &b�M ��

�1" 
" )� �p��G  � [��2 �� � 5��� �5� �
���A  �1"  � � �
 �	� �'1" �5� �
���

&��� ��*��2 �'��'� .5A�8 
E�
� )���id  �1" 
" )� �p��G /�3* +2�� 
" �
�* �1"  � �%��

 
5A�8 (^�� 5" ��id  �1" �� 
"

private &'� �5� �
���

 

 
 

�1" �� ��MB  �1" 5� �8 
"

public �
internal  &'�

�1" �
��� +=� 
" &��� 5*��2 �'��'�

�1" ��2 � 5� �8 )�*A 

5A�8 
� �'��'�id  �1"  � ��

 
 

 
 � �����'� ~�"�� � ���� ���� ��� �F
� &b�M :


B��Cpublic  �1" 
" )� �p��G  � [��2 �� � 5��� �5� �
���

5A�8 
�id  &��� ��*��2 �'��'�



�1" � 5�� �5� �
���A  a��  � �� /� �'��'� (5��� �'��'� +��- 5�� �5� s�I�protected internal   �� �
���

���" : 

 
 

public class A 

{ 

    protected internal int id; 

} 

 
/��� �� 
" 5��" &-�protected internal  B��C 
� ��internal protected   g�* � &��� ��� �%�� ��EA3< �� ������

���5� ���� . 

 
*�� �p��G 
� 
" &'� )�* �p��G (�p��G  � [��2 �'��'�  � ��K�� (^�� B�=�]�� ��Reference   � ��K�� (5��� �� ���� 

Reference 5��� �� �p��G :
 �� ����� )�*5"  � �����'� /��� .�
��� y�� )5�� )�* o;� ��Solution   
" �
�*

  � o��� 5���� �p��G :
Reference  ��" ��*��2 �'��� �� �* 
� �%�� /��� . 

 

 

)5�A" 
3A" 
A�'�� 7�P<� ) �' ��;� new 

 

o;� ��polymorphism  y��override  ����� �� B��C�D2 � �*5�� /��" .  � �1" �P< :
 
" ���� ���� ��b�M

a��virtual   )�P< 5� �8 �1" �� ��� (�5I� �
���&'� �5� �
��� �5G �1" )�P<�  � �E
 $��3* . 
��� �
  4�9� 
�

5��" : 

 
 

public class A 

{ 

    public void PrintMessage() 

    { 

        Console.WriteLine("From class A"); 

    } 

} 

 

public class B : A 

{ 



    public void PrintMessage

    { 

        Console.WriteLi

    } 

} 

 

  � &'� ��%� 5� �8 �1" �� 5�� ) �' ��;� )��� 
" 5*� �� ��r2� �3� 
� �A
�@��" 
" 5��" �� �5*�I� ^�� �
�D� ��

��*� �� ���q� �
  B��C 
� �� : 

public class B : A 

{ 

    public new void PrintMessage

    { 

        Console.WriteLine

    } 

}  

)5�A" 
3A" 
" 5��" &-�new  �� e1��"override   /��"

override  �1" �� 5�� /��"B  $�q�G 

public void PrintMessage() 

WriteLine("From class B"); 

 

  � &'� ��%� 5� �8 �1" �� 5�� ) �' ��;� )��� 
" 5*� �� ��r2� �3� 
� �A
�@��" 
" 5��" �� �5*�I� ^�� �
�D� ��

5��" �����'� .5��PrintMessage  �1" ��B  ��*� �� ���q� �
  B��C 
� ��

public new void PrintMessage() 

WriteLine("From class B"); 

5*� �3� �3� 
� )��r2� �F
� �A
�@��" ( .)5�A" 
3A" 
" 5��" &-�

$�q�G �
  5"m Class A Fro B��C �� ��� (5�" �� t�! ��override 

5� �� t�! : 

 
5��" &-� �
  �
�D� 
� : 

 

 
 

  � &'� ��%� 5� �8 �1" �� 5�� ) �' ��;� )��� 
" 5*� �� ��r2� �3� 
� �A
�@��" 
" 5��" �� �5*�I� ^�� �
�D� ��

)5�A" 
3A"new  5��" �����'�

 
 

 
)5�A" 
3A" ��new 5*� �3� �3� 
� )��r2� �F
� �A
�@��" (

���� B���� �*5�� .$�q�G �
  5"

From class B 5� �� t�!

 
 



A obj = new B(); 

obj.PrintMessage(); 

 
)5�A" 
3A" #����� � #����new   
" &'� #
� )��� �%�� ��r2� #
� (5�" �3� ��6
� �1" B��A3< � ���� 5��� �� )���q�

*�,��� �3���� $�6�� �3� �*��� �� ��" #
� � 5��E� �
��� 5b�� �1" )�P<� �� $��3* )�P< 5� �8 )�* �1" �� e� . 

 

 

)�*5A�8 readonly 

 

)�*5A�8readonly   ��5L� /�E�� �3� �5� �'  � [��2 � ��" �*� ��5L� �� �%�� /��� �� �5� �' �� �%�� 
" 5��	* �
�*5A�8

 5�*��;� �� �* /� �*���" �����'� �%�� ��5L�  � /��� �� �%�� � &��� : 

 
 

public class A 

{ 

    private readonly int value; 

 

    public A(int value) 

    { 

        this.value = value; 

    } 

} 

 
5A�8 ^�� �1" ��value  a��  �readonly   �5� �'  � [��2 �
�� 
" ����C �� (&'� �5� �
����3�value   ��5L� ��

5� 5�*��2 
���� �r2 $�q�G �� 5��" �*� : 

 



 
      



�
��� interface �* 

 

&L�LM ��interface   ) �' ����G &�A��- � 5�*� �� �� w,��� )�*5�� � B��C�D2  � )� 
<�36� �
��� /�E�� �� 
� (�*

�
 �* �1" ��struct  5���� �� �* . � �����'� ��interface   (�*#
5�!  � ��n
� #
5�! ) �' ����G &�A��- �3�interface  

�
 �1" :
 �� �� �A�;�struct  &��� 5�*��2 . ���,��IG �� �1" 5�!  � )�� m�� &�A��- N�8 o�G B��C 
� �* �1"

 � 5
�� ��" #
� ) �' 
�,� )��� � 5��" �3�interface  ��" �����'� �* .�
��� �A" ���2�' �� �5��� ��interface   �� ����

�
�� : 

 
 

{access-modifier} interface {name} 

{ 

    {members} 

} 

 
 

1. &3	- �� access-modifier 
� �'��'� \r' 
" interface ���" �� Z;I� ��. 

2. &3	- �� name$�� ( interface ��� �� Z;I� .)��v� $�� )��� )���5���'� (5���� 
���� 
��� 
�E� #
� 
� 

interface $�� )�5��� �� 
" B��C #
� 
� (���� ���� �* interface ��"���" &'� ��%� I � �* �1" �� ���F� ���- 

interface 5��� ��6� �F
5E
  � �* .4�9� )���: IPerson �
 IDatabaseManager. 

3. &3	- �� member)�P<� 5
�� ( interface  o;� #
� �� 
" 5��" &-� (���" �
��� ��/��� �� 
� �P<� )��� 

access-modifier  #��?3* � ��� 
���� 7�P<�  � �A" �
��� 5
�� �%�� (�*5�� )��� )� 
�5� 
� � ��" Z;I�

:
 )��� �5� �
��� )�P<� interface �'��'� \r' N�8 o�G B��C 
� �F3* public &��� 5�*��2. 

 
��*� �� 
���� ���' 4�9� :
 �� .:
 �
  5" 
��3� ��interface  $�� ��INamed  $�� 
� B��C�D2 :
 
" �
��" �
��� 

Name $�� �� 5�� :
 �PrintName  &'� �5� �
��� /� �� : 

 
 

public interface INamed 

{ 

    string Name { get; set; } 

 

    void PrintName(); 

} 



 
 )��� 
� �'��'� \r' (5��" �� �5*�I� ^�� 5" �� 
" ��r��3* �� 5�� #��?3* (5�� )��� 
� � �5� Z;I� &�C�D2

)��M wL8 � 
���5� 
�5�signature  5��� �� .#
�  � �� �
��� 5D- 
���� ��interface  ���" �����'� . � �����'� 

interface ���" Z;I� &i��� �� 5� �8 �1" :
 )��� �� �5G �1" ��*��2 �� 
" &'� ��b�M 5���� e�L�-� : 

 
 

public class Car : INamed 

{ 

         

} 

 
��" 5�*��2 &8�
�� �r2 $�q�G ^�� 5" #���� �� ��� .��
 interface   �� ) �' ����G 5
�� � ���� �A" �
��� )��M �%��


" �'1"interface  ��� $�6�� ���� m�� 
� �� : 

 
 

public class Car : INamed 

{ 

    public string Name { get; set; } 

    public void PrintName() 

    { 

        Console.WriteLine(Name); 

    } 

} 

 
��"��2 ) �' ����G )���interface 
" ����C �� (Resharper   (�1" $�� )�� �� �3� /�E� /��� �� 5���� ���" ~D� ��

)�*5�A" /��I8Enter +Alt 
�
�� S�;��� �Implement missing members   B��C 
� �1" ) �' ����G B��A3<


" ����C �� � ��� �� $�6�� �3� )��� ��"��2Resharper  $�� )�� �� #�8� �� (5��,� ~D�interface   �1" +��L� ��

)�*5�A" /��I8 �+. Ctrl 5�*� $�6�� 5����� �� �� ) �' ����G B��A3<. (�
��� $�6�� �� �1" ) �' ����G B��A3< �6�
� ��

� ��� � 5
�� 
��F! � ���� �� )��� �
�* ��n
� 
! ) �' ����G #
interface   
� �� &i��� &3	- B�=�]�� ��� d���" �����'�

  � 
��3� :
 #�2�' )��� /��� �� (5��" �� )�� m�� )�F
� �1"  � (�1" :
 
" ����  ����� (5���� 
���� �>�2

��" �����'� �5G ���� a��  � (�1" .��� #
����� �� (�interface   � ������ �� �� &L�LM �� (5�" �� c5C �* �* 

interface ���" �����'� �K� ���� �� ��6
� )��� : 

 
 

INamed namedInstance = new Car(); 



 
 � 
" ����  (5���� 
���� 
��� 
�E� :
 
� 5
�� ���interface   
� 5����� �� �%�� 5��" �� �����'� �� &2�' )��� �
�P<�

�� 
" 5���� 
���� �'��'� �1"  �interface  5�� �5� �
���.)�* &�A��-  � �F
� �E
interface  �� 
" ��r��3* (

/�E�� (5� 
��� o;� #
� )�5���Inheritance -Multiple 5��� �� . �1" :
  � 5����� �� �%�� �3� (N�8 o�G ��> 
�

)�� m�� /�E�� � 5��" )�� m�� &� B�� �� ���5� ���� �1" 5�!  � . � /��� �� +EI� #
� �8� )���interface   �*

��" �����'� .5�! $�� 5����� �� �3� ���
interface  5�	
��� �1" $�� +��L� �� �� .:
 (4�9� )���interface   �� 5
5�

$��INotify  ���" �� �
��� : 

 
 

public interface INotify 

{ 

    void Notify(); 

} 

 
�1" �� ������ �� 4�MCar �� ��1< (INamed   �INotify  ���" �����'� ��� : 

 
 

public class Car : INamed, INotify 

{ 

    public string Name { get; set; } 

    public void PrintName() 

    { 

        Console.WriteLine(Name); 

    } 

 

    public void Notify() 

    { 

        Console.WriteLine("Notify me via Email!"); 

    } 

} 

 

 

) �' ����G interface B��C 
� �* implicite � explicit 

 



) �' ����Ginterface   (��� �� $�6�� B��C �� 
� �* �1" �� �*implicite �. explicit  #
� �� y�� �� #
� B����

�P< $�� )�5��� �� 
" &'�interface  $�� (�1" ��interface   ��"���" ���3* 
� .���F�� ���- . ����G (+,- )�* &3	- ��

y�� ��'� �� �* ) �'implicit  y�� �� &3	- #
� �� � 5� $�6��explicit  �
�� �� ���� . �� 5��" N�8 4�9� )���

��*��2INotify  B��C 
� ��explicit  ���G �
  5" (���" ) �' ����G5*� �� /�I� �� y�� #
� �� ) �' � : 

 
 

public class Car : INamed, INotify 

{ 

    public string Name { get; set; } 

    public void PrintName() 

    { 

        Console.WriteLine(Name); 

    } 

 

    void INotify.Notify() 

    { 

        Console.WriteLine("Notify me via Email!"); 

    } 

} 

 
5�� )��� (5��" &-� ^�� 5" �� ���Notify  B��C 
� �� �P< :
 �3� 
" ����  (&'� �5I� Z;I� �'��'� \r' g�* 

explicit 5��" Z;I� /� )��� 5
�,� �'��'� \r' g�* (5��" �� ) �' ����G .B��C 
� 
" �
�P<� #��?3*Explicit  

C �� �%�� 5��� �� ) �' ����G$�� �� 
" 5��	* ���'� +��- ����interface  ��� 
�2�' �� �%�� )��  � . 5" �� ���


5�� 
� �3� �
 Notify  &��� 5�*��;� �'��'� : 

 
 

Car carInstance = new Car(); 

carInstance.Notify(); 

 
5� 5*��2 �r2 $�q�G 
� �6�� ^�� 5" .��� �� ���� +EI� /�5� �
  5" ��� : 

 
 

INotify notifyInstance = new Car(); 

notifyInstance.Notify(); 



 
) �' ����G )�*�����" #
��3%�  � �E
explicit 5�! ) �' ����G /�E�� (interface  &'� �1" :
 �� $�� �* )�P<� �� !

�� 5��" N�8 a�]�� /5� ����� )���Interface  $�� �� �
��� )�IEmailNotify  1>� B��A3< 
" 
A�'�� 
� �� ���'� a

� +�3
�interface  $�� �� �
��� )�F
�ISMSNotify  5*� �� $�6�� :���G 
A�'�� �� ���'� a1>� B��A3< 
" . )�� �*

#
�interface  $�� �� 5���� )5�� �* :Notify  

 
 

public interface IEmailNotify 

{ 

    void Notify(); 

} 

 

public interface ISMSNotify 

{ 

    void Notify(); 

} 

 
�1" 4�MCar  ��*� �� ���q� �
  B��C 
� �� : 

 
 

public class Car : INamed, IEmailNotify, ISMSNotify 

{ 

    public string Name { get; set; } 

    public void PrintName() 

    { 

        Console.WriteLine(Name); 

    } 

 

    void IEmailNotify.Notify() 

    { 

        Console.WriteLine("Notify via Email!"); 

    } 

 

    void ISMSNotify.Notify() 



    { 

        Console.WriteLine("Notify via SMS!"); 

    } 

} 

 
5�� )��� ) �' ����G �� ^�� 5"Notify  ���� .)��� �E
IEmailNotify  )��� �E
 �otify ISMSN  a�� ��'� �� 
"

5� 5*��2 ����2��8 
>���� 5�� (�� )��� �����'� ���� ���� .5�� �� �� �
  5" 
���� ��Main  ��	
�� �� : 

 
 

var car = new Car(); 

 

ISMSNotify smsNotify = car; 

smsNotify.Notify(); 

IEmailNotify emailNotify = car; 

emailNotify.Notify(); 

 

)���� �� ����2 �5��� (^�� 5"Notify via SMS  V@' �Notify via Email  5� 5*��2 t�! ����2 �� . �� ��

a��  � �� :
 &L�LMCar  a��  � )��q�� +2�� �� /� ��,E
 � �
��" ��6
�ISMSNotify   �� $�� ��� � �
��� ���-

$�� �� )��q��. IEmailNotify 5�� ����2��8 B��A3<Notify  2 B��C 
� 5*��2 $�6�� ��q�� a�� ��'� �� ��"��

5�.
� _���� `M�,�interface  5��� �� ����	� ���	� .)�*�����" #
��3%�  � �E
interface  ) �' ����GIoC  �
 

Inversion of Control �DI  �
Dependency Injection  5��� �� �* 
����� ��   

    



 
����� �� �r2  ���   �
vG �� S����� )��� &
�
5� �* 
����� �� ��'�� 
� �� �*�r2 
" &'� �}�� V
�� 
����� :
 � &'�

5*� o
�3� ����" 
� ~'��� ���q�G (�r2  ��� /��  � ���" .�*�r2 
� (t��� �' /��  ��Exception  5�
�� �� ��9�'� �
 .

5�� 
�'� �� �� �*�r2 )����@��" )�* 
����� �� : 

 
 

1. �
 )�=� )�*�r2 Syntax Errors:  /��  e^�3�� � �5� ��6
� B����'� ��,��� #���� +�b� 
� �*�r2 #
�

5��	* �8� +��- 
����� +
�@��". 

2. �
 �Lr�� )�*�r2 Logical Errors:  �� ���'� :
 ��,��� ���� �
 B��A3< :
 ��,��� $�6�� +�b� 
� �*�r2 #
�

5��8� �� c���� ���� /�� . 

 
 &
�
5� )��� �� �"�3� #
��I��5
��F� �K� �� �� �
  5" a��� )��� (&'�*�r2 $�� 
�'� )�� (�*�r2 : 

 
 

var firstNumber = int.Parse(Console.ReadLine()); 

var secondNumber = int.Parse(Console.ReadLine()); 

 

Console.WriteLine(firstNumber/secondNumber); 

 
 +C�M � �5���2 )����  � �� �5< �� (^�� 5" $�� �5< ��5L� 5��" N�8 ��� (5�" �� t�! ����2 �� �� �5< �� #
� ��	L�

)�r2 $�q�G �� ($�� )���� /���< 
� ��C �5< ���� B��C �� � ���5� ���� ��C �5< �� ��5<� ��	L� /�E�� (��� ���� ��C 

DivideByZero �
�� �� 
���� .4���" $����E�  � &	
�� �� (+EI� #�
� �8� )���eption Exc ���" �����'� �* . ��

���2�' �� ($����E� #
� t��� �' /�� catch ..try ��� �� $�6�� : 

 
 

try 

{ 

    // place your code here 

} 

catch([ExceptionType]) 

{ 

} 

catch([ExceptionType]) 

{ 

} 

finally 



{ 

} 

 
 +2�� 5
�� �� ���� ���� /� �� �r2 a�-� 4�3�M� 
" 5"  � ��3	-
�5�try   �� �r2 a�-� B��C �� (��" #
� �� (5�	
���


�5� +2�� 
" )5"try  &3	- (�5� 
����catch  ��� �� ���� .&3	- )���� ��=� ���catch   �� d&'� B��C 
! 
�

$�� �� �'1" ��C �� ��	L� )�r2 )��� (4�9� )��� (�5� �
��� �1" :
 (�r2 a�� �* )��� (
��;���" 

Exception DivideByZero
3A" �� �A�;� )�* �r2 �� w,��� )�* �1" ���3� e1" (���� ����Exception   $�3�

5���� �
�* �1" (5��� ��InvalidOperationException  �
StackOverlowException   � �1" #
� ���3� (

$�� �� )� 

�G �1"SystemException  �1" ��2 
" 5�� �5� s�I�SysteException  �1"  �Exception  

�1" &L�LM �� (&'� �5� s�I�Exception  5��� �� ��	�' )�*�r2 
�A" )��� )� 

�G �1" . ��'� �� �3� 4�M

$�� (5
��� �� /� &
�
5� 5D- 
" �
�r2 a��Data Type  +��L� �� �� /�catch   5
��� ��3D� ��� (4�9� )��� (5�	
�� ��

�� ��	L� )�r2 ���2�' (5��" &
�
5� �� ��Ccatch ..try ��� �� 
���� �
  B��C 
� : 

 
 

try 

{ 

 

} 

catch (DivideByZeroException) 

{                 

} 

 

�5� (5*� �� ��	�' �� ��C �� ��	L� )�r2 
" ����C ��catch   �
  B��C 
� �� y ��� )�5��� 5" (5� 5*��2 ����

��*� �� ���q� : 

 
 

try 

{ 

    var firstNumber = int.Parse(Console.ReadLine()); 

    var secondNumber = int.Parse(Console.ReadLine()); 

 

    Console.WriteLine(firstNumber / secondNumber); 

} 

catch (DivideByZeroException) 

{ 



    Console.WriteLine("Second number must be greater than zero!"); 

} 

 

Console.ReadKey(); 

 
 ����" )��� ~'��� $�q�G (�r2  ��� � 
����� /5� �-��� )�� 
� (���" ���� ��C �� $�� �5< 
" ����C �� (^�� 5" )���� ��

��� �� ���� o
�3� .
�5� :
  � ��I�� 5����� �� �3� (���� ���� 
" )� 
�E� ���catch  5���� 
���� . �� (4�9� )��� ^�� 5"

��"���" �5< )�� 
� �3� 
" ����C ��a  )�r2 �� (5��" ���� ��FormatException   #
� &
�
5� )��� (5
�� �� 
����

5�*� ���q� �
  B��C 
� �� ^�� 5" &	�8�" �r2 : 

 
 

try 

{ 

    var firstNumber = int.Parse(Console.ReadLine()); 

    var secondNumber = int.Parse(Console.ReadLine()); 

 

    Console.WriteLine(firstNumber/secondNumber); 

} 

catch (DivideByZeroException) 

{ 

    Console.WriteLine("Second number must be greater than zero!"); 

} 

catch (FormatException) 

{ 

    Console.WriteLine("Invalid input format!"); 

} 

 
 5" ����� �� ���� o
�3� ~'��� $�q�G � �5� &
�
5� �r2 ()���� �� ��,��� B��C �� (^�� .���2�' �F
� &3	- 

catch..try
�5� (finally   �� �r2 
! (5*5� �� �r2 
! (5� 5*��2 ���� B��C �* �� (���2�'  � &3	- #
� (5��� ��

��*� �� ���q� �
  B��C 
� �� ^�� 5" (5*5� : 

 
 

try 

{ 



    var firstNumber = int.Parse(Console.ReadLine()); 

    var secondNumber = int.Parse(Console.ReadLine()); 

 

    Console.WriteLine(firstNumber/secondNumber); 

} 

catch (DivideByZeroException) 

{ 

    Console.WriteLine("Second number must be greater than zero!"); 

} 

catch (FormatException) 

{ 

    Console.WriteLine("Invalid input format!"); 

} 

finally 

{ 

    Console.WriteLine("Thank you for choosing ITPRO.IR!"); 

} 

 

�5� +2�� $�q�G (^�� 5" ��finally  
�5�  � �����'� (5� 5*��2 t�! ����2 �� B��C �* ��finally  ����  ��I��  �����"

5��" ����� ) �' �� � � 
K8�M ) �' j�G 
� $�5-� (B��A3< $�3��  � 5�� 5�*��2 �� �3� 
" ���� . 

 
�1"  � �*�r2 
� _���� )�* �1" 
�A" ����� (���� ���� ��� ���3< B��C 
� �*�r2 &
�
5� /�E��Exception  


�5� �� &	�8�" (�*�r2 ���3< &
�
5� )��� (5�� �5� s�I�catch  $�� (�r2  � Z;I� a�� :
 )�� 
�Exception   ��

��	
��� : 

 
 

try 

{ 

    var firstNumber = int.Parse(Console.ReadLine()); 

    var secondNumber = int.Parse(Console.ReadLine()); 

 

    Console.WriteLine(firstNumber/secondNumber); 

} 



catch (Exception) 

{ 

    Console.WriteLine("Oops! Your input stopped me!"); 

} 

 

�5� +2�� $�q�G (�
�r2 �* a�-� �� (5�" �3� ������ �r2 a�� �F
� ^�� 5" ��catch  ��� �� t�! ����2 �� . 

 
�1" (����� 
" ��r��3*Exception  )�' :
 )��M �1" #
� (5���� �� ��	�' )�*�r2 
�A" )��� )� 

�G �1" (

D25�*� �� �� 
� )�� s�-� B�<1>� 
" &'� B��C� .$�� �%�� #���� )�� 
� (�r2 B�<1>� 
� �'��'� )��� 

Exception 
�5� +��L� ��catch �����G +2�� (Exception   
� ������� �� ���" �� �
��� ������G :
 B��C 
� ��


�5� +2�� /� B�<1>�catch  ����� 
���� �'��'� : 

 
 

try 

{ 

    var firstNumber = int.Parse(Console.ReadLine()); 

    var secondNumber = int.Parse(Console.ReadLine()); 

 

    Console.WriteLine(firstNumber/secondNumber); 

} 

catch (Exception ex) 

{ 

    Console.WriteLine(ex.Message); 

    Console.WriteLine(ex.StackTrace); 

    Console.WriteLine(ex.InnerException.ToString()); 

} 

 
�1" 5��" �� �5*�I� 
" ��r��3*Exception   B��C�D2 #
��3%� �'��� 
� �
  �� (&'� B��C�D2 )�	E
 +���

�1"Exception  �
 ���G �� : 

 
 

1. &�C�D2 Message: &'� 
����� w'�� �5� 5�b�� )�r2 $�q�G )��M &�C�D2 #
� 



2. &�C�D2 StackTrace:  �* �� �*�r2 &'� #E3� (&'� �5� ���� �� )�r2  � ����h�� +��� &�C�D2 #
�


A�'�� (5�*� �� 
�����  � &3	- stack trace  $�5" ����2��8  � 5�� �r2 #
� a�-� 
E�
� � �r2 ���
�� &�A��-

&��� ��*��2 �� ����8� c���� 
�����  � w2 � +
�8 $�5" �� � �*5��. 

3. &�C�D2 InnerException:  �3� (4�9� )��� (5��� ����� )�r2 :
 +��� 5���� �� �r2 :
 (B�-�� �*��

:��� �� 
" ����  SQL Server &�C�D2 (5��" &8�
�� �
�r2 (:��� �� ��" /��   � #E3� (5��" �� ��" 

Inner Exception 5*� �� �3� 
� ����8� c���� )�*�r2  � )�� �h�� B�<1>� .a��  � &�C�D2 #
� 

Exception 5*� �� �� 
� �� �r2 :
 ����� )�*�r2 B�<1>� � ����. 

 

 

���'� � ���;b� )�*�r2 throw 

 

�1"  � �r2 �* (����� �A,- &3	- �� 
" ��r��3* (���� ���� ���;b� )�*�r2 �
��� /�E�� t��� �' /��  �� 

SystemException ��2 
" �5� s�I�ion SystemExcept �1"  �Exception   &� B�� �� (��� �� s�I�

$�� 
� ���� ���� )�F
� �1"ApplicationException  �1"  � 
"Exception   ��6
� �� ������ �� �� � �5� s�I�

 � 
" �
�* �1"ApplicationException  ���" �
��� �� ��2 ���;b� )�*�r2 (5�� �5� s�I� . �� �
  5" (4�9� )���

 ��5
��F� �K� : 

 
 

public class StudentManager 

{ 

    public void RegisterStudent(string firstName, string lastName, 
byte age) 

    { 

        // add student to database 

    } 

} 

 
  � ��3" /�I�' 
" )���8� $�� &,i  � ��*��2 �� (5��" N�818 ���" )����A� &'� 4�' .)���  #
� 
� ������ �� ��E�
�

  � ��3" #' )�r2 )��� �1" :
 �5��� (���" +3< B��C18 ���" �� �
��� 4�' : 

 
 

public class InvalidAgeException : ApplicationException 

{ 

    public InvalidAgeException(string message) : base(message) 



    { 

    } 

} 

 
�G /���< 
� 5��" &-����" �� 4�'�� �5G �1" �5� �' 
� � &8�
�� �� �r2 $�q�G (�5� �' )���� ����� . �r2 #
�  � 5
�� 4�M

�1" ��StudentManager    � ��3" #' ���� �� ���
 (���" �����'�18 )�r2 (4�'InvalidAgeException   ���C

���'�  � �r2 ��5C )��� (t��� �' /��  �� (���throw  �� �����'� ���" : 

 
 public class StudentManager 
 { 
 )byte age, string lastName, string firstName(public void RegisterStudent 
 { 
 )18< age (if  

 ;!")18Age must be greater that ("throw new InvalidAgeException 

 add student to database/  
 } 
 } 

 
'� )���� �� (5�� 
AM�� ����" ��*��2 &8�
�� �r2 �
  ��� : 

 
 

new StudentManager().RegisterStudent("Hossein", "Ahmadi", 17); 

 
���2�' �� ������ �� 4�Mcatch ..try ���" &
�
5� �� �r2 #
� : 

 
 

try 

{ 

 

} 

catch (InvalidAgeException ex) 

{ 

    Console.WriteLine(ex.ToString()); 

    throw; 

} 



 

)�r2 (^�� ���2�' �� 5��" �� �5*�I� 
" ��r��3*InvalidAgeException   ����2 �� �r2 $�q�G � �5� &
�
5�

��� �� t�! .  
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