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  1ا����ط 

 
(��
� ا $ ���   .  M1 و M0 وذ 6 )/45 ا ��3 2أ��1 ا $"
8�$(��  : أ=> 	8 ا;�:�
 )�	$��دك 	�� ا $

1 
>���  
�"1 ا ��=M �A ــ ��د ?��
 ا "�	
 ا �$/�<�  
B"� �(  : ا ���� ا ,ا�� .  

  ــ 2>���  
�"M8 .   3B��� �A=�� 1 و M0 )�8 ا �/A5�M 8أ�"> ?��
 ا "�	
 ا �$/�<  
B"� �(ا;رض E>"( .   

 ؟ 3H�  آ� �
 #$	�� 

�A� 8� 8I�� 

 ا "�	
 ا �$/�<
�A� ــ ه�   
4 
�H�� ت ا�	1 ا "��ــ أ�"> ? V2 ، V4 45/ا�ا  �
  M2 ، M4 .  
5���I�� 
�H�� ا 

  ــ ه� ?��
 ا "�	>�� 

 ا���O و���� ��آ
�A� 8� M ؟   
6 
�H�� ا 
��Qت ا "�	$� �R� ــ V1و V4   ���  . ?�رن ه,O ا �$��Qت . 	�� ا $"
  

   2ا����ط 
 
(��  1)�	$��دك 	�� �"��� ا �

1 

 �"�ر ا ��<A�BU ــ ��د M    

 M ــ ?�رن ا �"�
�ت ا ��</	
 ��U 8ف 2���W ة ا��ا  �
 τ .   
   �� ه/ ا�$�$�=6 ؟ 1
� ا ��Zط  6 و  4 ــ �8 +�ل ا "Xال 3

 ؟ 4�H$�� 
����$"� 

 �8 ="1 ]�> ��آ>�� 
   ــ �$� �I/ن ��آ
  . (x,t) دوّن 
� =�ول ?�1 ا Wوج M3 و�1�A ا M0  8�W ــ �\$�ر أ]� �1�A ا ���ء 5
  

M7  M6  M5  M4  M3  M2  M1  M0  Mi 

                t(s)  
                x(m)  

  

 ا ����� ا ���R ل ــ6)�$���� 
   )��$A��ل ���R� x=f(t) 1_�� 1 	�� ور?
7 
���W ا 
   x=f(t) ــ أآ$> �BA�� ا ��Aد 

  3ا����ط 
 ���R ا ���  )�	$��دك 	�� ا $"
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 �"�ر ��آ
 ا ��<A�BU ــ ��د M 3B��� 1�A�  
B"� �( ا;رض E>"( .   
�Ma ــ ?�رن ا �"�
�ت ا ��</	
 ��U 8ف 2� �
  
���W ة ا��ا  τ   
��Qت ــ ��R )�+$��ر ��1 ����> 3$� 
   V6 و V3 ا "�	

 ه,O ا ��آ
 ؟ 4A�BU ـ �� ه�   
  


