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 چكيده

براي . ها با مقطع مربعي تحت بار ضربه اي اصلاح گرديده است        براي تحليل فرايند فرو ريزش ستون      قبلي    ارائه شده  يها مدل ،در اين مقاله  
. هاي مقطع و اثرات اينرسي لايه هاي چين خورده قبلي در نظر گرفته شده است               اتلاف انرژي ناشي از كوتاه شدگي اوليه ديواره        ،اين منظور 

هاي تحليلي قبلي نتايج بهتري      و نسبت به مدل   خواني مناسبي با نتايج تجربي داشته       نيروي لهيدگي متوسط محاسبه شده با اين روش هم        
هـاي تحليلـي قبلـي بـراي       سرعت و جرم ضربه زننـده كـه در مـدل        كه   بر اساس نتايج اين مقاله مشخص شده      . را پيش بيني نموده است    

  .مقطع و ميزان جذب انرژي آن داردرو ريزش نيروي فثير بسزايي در  تأمحاسبه نيروي متوسط لهيدگي از آن صرفنظر شده،
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ABSTRAC 
In this paper, previous analytical models for analyzing dynamical progressive buckling of square tubes under 
axial loading have been modified. In the improved model, the dissipated energy due to shortening of tube walls 
and the effects of inertia of previous folding layers are considered. The mean crushing force, which is predicted 
by the analytical model, has acceptable consistency with the results of experimental tests and in most cases their 
accuracy is higher. Based on the results of this paper, it is observed that the impact velocity and the mass of 
striker (neglected in pervious analytical models) are important in mean crush force and in absorb energy of a 
square tube. 
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d
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0V  �{�•�Â�y�€�] �Ä�Ì�·�Á�Y �d�Ÿ�€�‡  
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�Ê�¿�Z�¿�Â�Ë �º�W�Ô�Ÿ �d�‡�€�Æ�§  

�T,�D  �Ä�‹�Â�³ �½�Z�¼�·�Y �c�Z�v�¨�• �Š�y�€�q �Ä�Ë�Á�Y�•  

�H  �Š�¿�€�¯  

�J  �¶�Ë�Z�» �É�Z�Å�Ó�Â�· �Š�y�€�q �Ä�Ë�Á�Y�•  
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1-�Ä�»�|�¬�»   

   �Ã�•�Z�‡ �•�Y �É�•�Z�Ì�ˆ�] �•�{  �Ã�Z�´�f�‡�{ �•�Â�•�y �Ä�] �Á �Ê�‡�|�À�Æ�» �É�Z�Å �É�Z�Å

        �c�•�Z�ˆ�/�y �•�Y �É�€�Ì�³�Â�/�¸�m �É�Y�€�] �­�€�v�f�»    �Ä�]�€�/�“ �•�Y �Ê�/�‹�Z�¿ �Á    �Z�/�Ë

   �º�f�ˆ�Ì�‡ �•�Y �½�M �Š�Å�Z�¯     �É�ƒ�€�/�¿�Y �[�~�/�m �É�Z�/�Å�,       �c�•�Â�/�• �Ä�/�] �Ä�/�¯

�½�Â�f�/�/�/�‡�É�Z�/�/�/�Å  �­�•�Z�/�/�/�¿ �•�Y�|�/�/�/�m   �t�˜�/�/�/�‡ �Z�/�/�/�] �¦�/�/�/�¸�f�z�»  

�Ê�»  �,�|�À�‹�Z�] �Ê�» �Ã�{�Z�¨�f�‡�Y�{�{�€�³ .  �/�Ë�Y �•�Y     �•�{ �Y�‚�/�m�Y �¾ �€�/�j�¯�Y   �¶�Ë�Z�/�‡�Á 

 �Ã�{�Z�m �Ä�Ì�¸�¬�¿ �¾�³�Y�Á �,�É�Y    �Ê�f�Œ�¯ �Á �Z�¼�Ì�a�Y�Â�Å �,�•�Z�˜�« �É�Z�Å   �Z�/�Å  �½�Y�Â�/�À� �]

      �É�ƒ�€�¿�Y �[�}�Z�m �Z�Ë �€�Ì�³ �Ä�]�€�“  �Ê�/�» �Ã�{�Z�¨�f�‡�Y �{�Â�/�‹ .    �º�/�n�u �Á �½�•�Á

       �d�Ë�‚�» �É�{�Z�•�f�«�Y �Ä�§�€�• �Á �½�{�Â�] �…�€�f�‡�{ �•�{ �,�º�¯    �d�/�‡�Y �Ê�Ë�Z�/�Å

        �º�f�ˆ�Ì�‡ �¾�Ë�Y �•�Y �Ã�{�Z�¨�f�‡�Y �É�Y�€�] �c�Z�¬�Ì�¬�v�e �Ä�f�Œ�³ �\�^�‡ �Ä�¯ �É�Z�Å

   �º�Å �Á �É�ƒ�€�¿�Y �[�~�m    �É�•�Z�‡ �Ä�À�Ì�Æ�] �¾�Ì�À�q �¾�/�Ë�Y     �®�/�Ë �Z�Æ�¼�f�ˆ�/�Ì�‡ 

  �|�‹�Z�] �Ä�]�€�“ �®�Ì�¿�Z�°�» �h�u�Z�^�» �•�{ �|�Ë�|�m �Ê�¼�¸�Ÿ �•�Â�“�Â�» .  �{�Y�|�/� �e

�[�}�Z�m   �É�ƒ�€�¿�Y �É�Z�Å    �Ã�|�‹ �Ã�{�€�] �•�Z�°�]  �{�Z�Ë�• �Ã�{�Â�/�]     �t�˜�/�‡ �É�Y�•�Y�{ �Á 

�ž�˜�¬�»  �Ê�» �Ê�¨�¸�f�z�» �É�Z�Å   �½�M �¾�Ë�€�f�¼�Æ�» �Ä�¯ �|�À�‹�Z�]    �t�˜�/�‡ �Á�{ �Z�Å

 �É�Á�€�Ë�Y�{ �Á �Ê� �]�€�» �ž�˜�¬�»�d�‡�Y.  

 �/�/�¿�Y�Á�Y�€�§ �c�Z�/�/� �·�Z�˜�» �½�Â�À�¯�Z�/�/�e�Ê�Á�• �É�{ �Š�¿�Z�/�/�¼�¯ �Ë�»�Z�/�/�À�Ì�°�Ê 

�Z�Æ�¿�Â�f�‡�É    �­�•�Z�¿ �•�Y�|�m  �Z�] �» �ž�—�Z�¬�»� �]�€�Ê  �Z�Å�•�Z�] �d�v�e�É �•�Â�v�» �É 

  �d�‡�Y �Ä�f�§�€�³ �c�•�Â�• . �Y �•�{�Ë    �ž�—�Z�/�¬�» �•�Â�/�¿ �¾�,      �¶�°�/�‹ �ª�]�Z�/�˜�»1 

�q�Ì �³�{�•�Â�y �¾�Ê         �É�•�Â�v�» �•�Z�] �d�v�e �½�Â�f�‡ �•�{ �Ê�³�|�Ì�Æ�· �{�Z�n�Ë�Y �Á

 �a �•�Â�— �Ä�]�Ì�Š�» �‰�€�f�ˆ�³ �Ã�|�¿�Á�•�Ê�Ë�Y �Á �|�]�Z �/�Ë�|�a �¾ �/�Ë  �Š�¿�Z�/�¼�¯ �Ã�|

�a�Ì�Š�{ �Ã�|�¿�Á�•�Ë�»�Z�À�Ì�°�Ê �Ã�|�Ì�»�Z�¿�» �Ê�{�Â�‹.  

  

  
�¶�°�‹ )1(: �Ê� �]�€�» �­�•�Z�¿ �•�Y�|�m �½�Â�f�‡ �É�•�Â�v�» �Ê�³�|�Ì�Æ�·.  

  

�Ê�·�‚�³�Z�a1 ]1 [�•�|�¿�Z�ˆ�°�·�Y �Á 2 ]2[    �Ê�/�À�Ì�¬�¬�v�» �¾�Ì�/�·�Á�Y �Á�‚�/�m 

       �Ê�/�]�€�n�e �•�Â�/�— �Ä�/�] �Ä�¯ �|�¿�{�Â�]�,         �É�Á�• �Y�• �É�•�Â�/�v�» �Ä�]�€�/�“ �c�Y�€�/�i�Y 

  �É�Z�Æ�¿�Â�f�‡  �­�•�Z�¿�•�Y�|�m   �ž�/�˜�¬�» �Z�]   �É�Á�€�/�Ë�Y�{ �Á �Ê�/� �]�€�»  �Ê�/�‡�•�€�] �Á

 �¾�Ë�Y �•�{ �Ê�e�Z�¬�Ì�¬�v�e�•�{�Y�{ �¹�Z�n�¿�Y �Ä�À�Ì�»�Ã�Y�|�¿.  

�Ê�·�‚�³�Z�a ]1[     �É�Á�• �Y�• �É�•�Â�/�v�» �Ä�]�€�/�/�“ �•�Z�/�] �Z�Æ�¿�Â�f�/�‡�É  �Z�/�] 

       �•�Â�œ�À�» �Ä�] �Ê� �]�€�» �Á �É�Á�€�Ë�Y�{ �­�•�Z�¿ �•�Y�|�/�m �ž�—�Z�¬�»   �É�Á�• �Ä� �·�Z�˜�» 

 �Ã�•�Z�‡ �Ê�³�|�Ì�Æ�·       �¾�/�³�Y�Á �€�/�Ì�³ �Ä�]�€�/�“ �É�Z�/�Å  �Ã�Y�• �É�Z�/�Å    �{�•�Â�/�» �¾�/�Å�M

          �Ã�•�Z�/�‡ �½�{�•�Â�/�y �¾�Ì�/�q �Ê�´�¿�Â�´�q �Á �{�Y�{ �•�Y�€�« �Š�Ë�Z�»�•�M    �•�{ �Y�• �Z�/�Å

 �€�]�Y�€�]�Ê�‡�•�€�] �É�•�Â�v�» �Ä�]�€�“�{�Â�¼�¿ .  

�p�Ë�Á�Â�/�/�»�Y�€�]�M3�Ê�/�/�°�Ì�]�•�€�Ë�Á �Á 4] 3 [ �Ã�•�Z�/�/�‡ �Ê�³�|�/�/�Ì�Æ�· �É�Z�/�/�Å

     �µ�|�/�» �Ê�¸�Ì�¸�v�e �•�Â�˜�] �Y�• �­�•�Z�¿�•�Y�|�m   �|�/�¿�{�Â�¼�¿ �É�•�Z�/�‡ .�½�M    �Z�/�] �Z�/�Å

 �¼�À�Ì�/�/�‡ �Ê�´�f�/�/�‡�Â�Ì�a �•�€�/�/�‹ �•�Y �Ã�{�Z�¨�f�/�/�‡�Y �É�Z�/�/�Å�•�€�» �É�Á�• �Ê�°�Ì�e�Z

     �Ä�f�§�Z�Ë �¶�°�‹ �€�Ì�Ì�¤�e �Á �\�¸�• �Ê�u�Y�Â�¿ �ž�˜�¬�»    �Ê�³�{�•�Â�y�Z�e �¹�‚�Ì�¿�Z�°�» �,

�Ä�Ë�Z�a       �c�•�Â�• �Ä�¼�Å �¹�‚�Ì�¿�Z�°�» �¾�Ë�Y �Ä�¯ �|�¿�{�Y�{ �Ä�W�Y�•�Y �É�Y    �Ã�|�/�¼�Ÿ �É�Z�/�Å
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�Ê�³�{�•�Â�y�Z�/�/�e�¾�Ì�/�/�q �Á �Z�/�/�Å�Ê�³�{�•�Â�/�/�y  �•�{ �Ä�/�/�¯ �Y�• �Ê�/�/� �«�Y�Á �É�Z�/�/�Å

�Š�Ë�Z�/�/�»�•�M �Z�/�/�Å�/�/�‹ �Ã�|�Å�Z�Œ�/�/�» �Ê�/�/�» �µ�|�/�/�» �,�{�Â�/�/�] �Ã�|�{�€�/�/�¯ .�½�M �Z�/�/�Å

�É�ƒ�€�/�/�¿�Y   �•�Z�/�/�] �Á �Ê�³�{�•�Â�y�Z�/�/�e �•�Â�/�/�˜�y �•�{ �Y�• �Ã�|�/�/�‹ �¦�/�/�¸�e �É�Z�/�/�Å

�Ì�Æ�·         �Ä�^�‡�Z�v�» �Y�• �Ê�³�|�Ì�Æ�· �k�Â�» �µ�Â�— �¾�Ì�À�r�¼�Å �Á �–�‡�Â�f�» �Ê�³�|

�|�¿�{�Â�¼�¿.  

�­�Á�|�Ë�Z�Å1
5 �Ê�°�Ì�]�•�€�Ë�Á �Á]4 [ �Ê�³�{�•�Â�y�Z�e �¹�‚�Ì�¿�Z�°�» �•�Â�¿ �Á�{ �Ä�]

  �•�{�Z�Æ�¿�Â�f�‡     �Ê� �]�€�» �ž�—�Z�¬�» �Z�]   �|�¿�{�Â�¼�¿ �Ê�‡�•�€�] �Y�•     �¹�Z�/�´�À�Å �•�{ �Ä�¯ 

     �Ã�•�Z�/�‡ �¾�/�Ë�Y �É�•�Â�v�» �Ê�³�|�Ì�Æ�·     �Ê�/�» �©�Z�/�¨�e�Y �Z�/�Å �{�Z�/�f�§�Y �Á    �É�Á�€�/�Ì�¿ 

           �Ê�°�Ë �Ä�¯ �Y�• �¹�‚�Ì�¿�Z�°�» �Á�{ �¾�Ë�Y �¶�Ì�°�Œ�e �É�Y�€�] �¹�•�Ó �–�‡�Â�f�»  �•�Â�¿I 

)�£�Ê�—�Z�ˆ�^�¿�Y�€�Ì (   �É�€�´�Ë�{ �Á  �•�Â�¿II ) �Ê�—�Z�ˆ�/�^�¿�Y (    �–�/�‡�Â�e �|�/�¿�{�Â�]

�¶�u                 �•�Y �Á �|�/�¿�{�•�Á�M �d�/�‡�{ �Ä�/�] �¾�Ì�Ë�Z�/�a �½�Y�€�/�¯ �Á �Ó�Z�/�] �½�Y�€�¯ �É�Z�Å

�Š�Ë�Z�»�•�M                �€�/�Ì�Ì�¤�e �Ä�/�¯ �|�¿�|�Ì�/�‡�• �Ä�/�n�Ì�f�¿ �¾�/�Ë�Y �Ä�/�] �{�|�/� �f�» �É�Z�Å

�¶�°�‹     �•�{ �Ê�—�Z�ˆ�^�¿�Y �É�Z�Å  �Ê�—  �|�À�Ë�M�€�§      �€�/�Ì�£ �•�Y �€�/�f�¼�¯ �Ê�³�|�Ì�Æ�·

   �|�f�§�Y �Ê�» �©�Z�¨�e�Y �Ê�—�Z�ˆ�^�¿�Y. �¶�Ì�¸�v�e      �Ã�{�Z�¨�f�‡�Y �Z�] �©�Â�§ �É�•�Â�X�e �É�Z�Å

  �a �€�•�Z�À�Ÿ �•�Y   �‰�‚�Ë�•�Á�€�§ �Ä�Ë�Z   �Ä�¯ �|�Ë�|�m   �‚�¿�Â�m �Á �p�Ë�Á�Â�»�Y�€�]�M �–�‡�Â�e2 

]6-5[�,  �Ê�/�/�°�Ì�]�•�€�Ë�Á �Á �l�Ë�Á�Â�/�/�»�Y�€�]�M ]7[ �²�/�/�¿�Z�Ë �Á3 ]8[  �Ä�/�/�W�Y�•�Y

  �,�|�Ë�{�€�³ �Z�Ë �Ä� �‡�Â�e�§ �d�‡�Y �Ä�f.         �€�/�Ì�y�Y �½�Z�Ì�·�Z�/�‡ �Ê�/�— �¾�Ì�À�r�¼�Å �•�Y

    �–�/�/�‡�Â�e �É�ƒ�€�/�/�¿�Y �[�~�/�/�m �{�Â�/�/�^�Æ�] �É�Y�€�/�/�] �Ê�/�/�¨�¸�f�z�» �É�Z�Æ�/�/�‹�Á�•

�[�}�Z�m    �É�ƒ�€�¿�Y �É�Z�Å �Ã�|�‹ �Ã�{�Z�¨�f�‡�Y       �½�Y�Â�e �Ê�» �Ä�¸�¼�m �•�Y �Ä�¯ �d�‡�Y 

   �,�[�}�Z�m �¶�y�Y�{ �Ê�¿�•�•�Z�Ì�‹ �Ä�] �‡�Y    �¹�Â�§ �•�Y �Ã�{�Z�¨�f  �•�{   �¶�/�y�Y�{  �½�Â�f�/�‡

     �Á �­�•�Z�/�¿ �•�Y�|�m    �d�/�Ë�Â�¬�e �•�Y �Ã�{�Z�¨�f�/�‡�Y        �Á �Ê�/�“�€�Ÿ �É�Z�/�Å �Ã�|�/�À�À�¯ 

 �É�•�Â�v�»�Ã�•�Z�‹�Y�{�Â�¼�¿ .  

      �Ê�‡�•�€�] �¾�Ë�Y �•�Y�Ê�» �Ž�z�Œ�» �Z�Å �É�Â�´�·�Y �•�Z�Æ�q �Ä�¯ �{�Â�‹

 �€�•�Z�À�Ÿ �•�Y �•�Â�¿ �Á�{ �Z�Ë �®�Ë �•�Y �Ê�´�¼�Å �Ä�¯ �¶�°�‹ �€�Ì�Ì�¤�e �c�Á�Z�¨�f�»

�¶�°�‹ �•�{ �Ä�¯ �‰�‚�Ë�•�Á�€�§ �Ä�Ë�Z�a 2�Œ�¿ �Ã�|�‹ �Ã�{�Y�{ �½�Z �Ä�f�y�Z�‡ �,�|�¿�Y

�Ã�|�‹�|�¿�Y ]6-5[:  

1. �´�·�Y�½�•�Z�¬�f�» �‰�‚�Ë�•�Á�€�§ �É�Â�, 

2.  �•�Â�¿ �½�•�Z�¬�f�»�Z�¿ �\�¯�€�» �‰�‚�Ë�•�Á�€�§ �É�Â�´�·�YA�, 

3. �»�Z�¿ �\�¯�€�» �‰�‚�Ë�•�Á�€�§ �É�Â�´�·�Y�f �•�Â�¿ �½�•�Z�¬B�Á  

4. �Ê�—�Z�ˆ�^�¿�Y �‰�‚�Ë�•�Á�€�§ �É�Â�´�·�Y. 

�µ�|�» �•�{ �½�Â�f�‡ �‰�‚�Ë�•�Á�€�§ �{�Â�m�Â�» �Ê�¸�Ì�¸�v�e �É�Z�Å  �ž�˜�¬�» �Z�] �Z�Å

 �Á �Ã�|�‹ �µ�|�» �Ê�°�Ì�e�Z�f�‡�Y �c�•�Â�•�] �É�•�Â�v�» �•�Z�] �d�v�e �Ê� �]�€�»

�d�‡�Y �Ã�|�Œ�¿ �Ä�f�§�€�³ �€�œ�¿ �•�{ �Ã�|�À�¿�• �Ä�]�€�“ �¹�€�m�Á �d�Ÿ�€�‡ �c�Y�€�i�Y. 
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2- Jones  
3- Yang 
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�¶�°�‹ )2(: �½�Z�¼�·�Y�‰�‚�Ë�•�Á�€�§ �Ä�Ë�Z�a : �¦�·�Y( �•�Â�¿ I) �Ê�—�Z�ˆ�^�¿�Y�€�Ì�£ (

�[( �•�Â�¿ II )�Ê�—�Z�ˆ�^�¿�Y( ]5[. 
 
     �Ã�|�/�/�‹ �Ã�{�Z�/�/�‡ �µ�|�/�/�»�Z�/�/�Å�Â�´�·�Y �¾�/�/�Ë�Y �•�Y �É�Y �‰�‚�/�/�Ë�•�Á�€�§ �É �•�{   

�¶�°�‹ 3�d�‡�Y �Ã�|�‹ �Ã�{�•�Á�M .  
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�¶�°�‹ )3 :(�Z�Å�Â�´�·�Y�É�•�Á�€�§ �¦�¸�f�z�» �Ë�‰�‚ ]5[ 

�¦�·�Y ( �Â�´�·�Y�É�[  �,�½�•�Z�¬�f�» ( �Â�´�·�Y�É�•�Â�¿ �½�•�Z�¬�f�»�Z�¿ �\�¯�€�»  A �,

�_( �Â�´�·�Y�É�•�Â�¿ �½�•�Z�¬�f�»�Z�¿ �\�¯�€�»  B�c �,( �Â�´�·�Y�É�—�Z�ˆ�^�¿�Y �Ê.   

  

       �‰�Á�• �¾�Ë�Y �•�{  �Ê�¸�Ì�¸�v�e �É�Z�Å         �–�/�‡�Â�e �Ã�|�/�‹ �[�~�/�m �É�ƒ�€�/�¿�Y 

   �É�ƒ�€�/�¿�Y �•�Â�¼�n�» �[�}�Z�m            �•�{ �Á �É�Â�/�¬�¸�u �t�˜�/�‡ �•�{ �Ã�|�/�‹ �¦�/�¸�e 

      �¶�Ë�Z�» �Á �Ê�¬�§�Y �®�Ì�f�‡�Ô�a �É�Z�Å�Ó�Â�·   �|�/�‹�Z�] �Ê�/�» ]6-3[ .   �¾�/�Ë�Y �•�{

  �Ä�·�Z�¬�»�Y  �É�ƒ�€�¿   �Ã�|�‹ �[�~�m�Ê�—    �‰�‚�/�Ë�•�Á�€�§  �Z�Æ�¿�Â�f�/�‡     �ž�/�˜�¬�» �Z�/�] 

     �Á �Ã�|�‹ �s�Ô�•�Y �Ê� �]�€�»      �Ê�³�|�/�‹ �Ã�Z�/�e�Â�¯ �•�Y �Ê�/�‹�Z�¿ �É�ƒ�€�/�¿�Y �¥�Ô�e�Y

 �Ã�•�Y�Â�Ë�{ �Ä�Ì�·�Á�Y            �¾�Ì�/�q �É�Z�/�Å �Ä�/�Ë�Ó �Ê�/�‡�€�À�Ë�Y �c�Y�€�i�Y �Á �ž�˜�¬�» �É�Z�Å

        �|�Ë�|�m �Ã�{�•�Â�y �¾�Ì�q �Ä�Ë�Ó �€�] �Ê�¸�^�« �Ã�{�•�Â�y    �Ã�|�‹ �Ä�f�§�€�³ �€�œ�¿ �•�{

�d�‡�Y .�Y�~�·   �|�À�Ë�M�€�§�‰�‚�Ë�•�Á�€�§  �½�Â�f�‡   �Š�Å�Z�/�¯ �Ä�/�¸�u�€�» �Á�{ �¶�»�Z�‹

 �Ã�•�Y�Â�Ë�{ �µ�Â�—    �Ã�•�Y�Â�Ë�{ �•�{ �Š�¼�y �Á �Z�Å  �Z�Å�Ê�» �|�/�‹�Z�] .    �Ä�^�/�‡�Z�v�» �Z�/�]
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            �Ä�/�Ë�Ó �•�Y �®�/�Ë �€�Å �É�Y�€�] �Ä�¸�u�€�» �€�Å �•�{ �Ã�|�‹ �[�~�m �É�ƒ�€�¿�Y  �É�Z�/�Å

�¾�Ì�q�{�•�Â�y�Ã             �Ä�/�¸�u�€�» �Á�{ �€�/�Å �•�{ �Ã�|�/�‹ �[�~�/�m �É�ƒ�€�¿�Y �ž�¼�m �Á �, 

              �d�/�‡�Y �Ã�|�/�‹ �Ä�^�/�‡�Z�v�» �Ä�/�Ë�Ó �€�/�Å �•�{ �Ã�|�‹ �[�~�m �Ê�¸�¯ �É�ƒ�€�¿�Y. 

 �¼�¿ �Ä�§�Z�“�Y �Y �½�{�Â           �Ã�•�Y�Â�/�Ë�{ �Ê�³�|�/�‹ �Ã�Z�/�e�Â�¯ �•�Y �Ê�/�‹�Z�¿ �É�ƒ�€�¿�Y �¥�Ô�e

�É�Z�Å  �Á �ž�˜�¬�»    �¾�f�§�€�³ �€�œ�¿ �•�{         �•�{ �Ä�/�¯ �[�}�Z�/�m �Ê�/�‡�€�À�Ë�Y �c�Y�€�i�Y 

�e �É�Z�Æ�·�|�»�v�,�Ã�|�‹ �€�œ�À�§�€�• �½�M �•�Y �Ê�¸�^�« �Ê�¸�Ì�¸    �Ã�|�/�Ë�{�€�³ �h�/�Ÿ�Z�]

             �‰�‚�/�Ë�•�Á�€�§ �–�/�‡�Â�f�» �É�Á�€�/�Ì�¿ �Ê�/�À�Ì�] �Š�Ì�a �•�{ �l�Ë�Z�f�¿ �d�«�{ �Ä�¯

�|�‹�Z�] �Ä�f�‹�Y�{ �Ê�]�€�n�e �l�Ë�Z�f�¿ �Z�] �É�€�e �\�‡�Z�À�» �Ê�¿�Y�Â�z�¼�Å.  
 
2-�Ê�¸�Ì�¸�v�e �µ�|�»   

  �•�{�É�Z�Æ�·�|�»          �É�ƒ�€�¿�Y �Á �Á�€�Ì�¿ �¾�Ì�Ì� �e �Á �Ä�^�‡�Z�v�» �É�Y�€�] �Ä�¯ �Ê�¸�Ì�¸�v�e 

�•�Ó�¹  �Á�€�§ �É�Y�€�]  �—�Z�¬�» �‰�‚�Ë�•�ž        �¹�Z�/�n�¿�Y �¾�Ì�/�¬�¬�v�» �–�/�‡�Â�e �Ê� �]�€�» 

  �0�Ó�Â�¼� �» �,�d�‡�Y �Ã�|�‹       �Ã�|�/�‹ �Ã�{�Z�¨�f�/�‡�Y �É�ƒ�€�¿�Y �‰�Á�• �•�Y   �d�/�‡�Y . �•�{

 �‰�Á�• �¾�Ë�Y  �–�‡�Â�e �É�ƒ�€�¿�Y �[�~�m �½�Y�‚�Ì�» �Ä�^�‡�Z�v�» �Z�]    �½�Z�/�¼�·�Y �®�/�Ë

   �[�}�Z�m �Ä�Ë�Z�a     �½�{�Y�{ �•�Y�€�« �É�Á�Z�ˆ�» �Á       �É�ƒ�€�/�¿�Y �¥�Ô�/�e�Y �¶�/�¯    �•�Z�/�¯ �Z�/�]

 �m�•�Z�y �É�Á�€�Ì�¿            �¾�Ì�/�q �µ�Â�/�— �Á �‰�‚�/�Ë�• �Á�€�/�§ �–�‡�Â�f�» �É�Á�€�Ì�¿ �,�Ê

�d�‡�Y �Ã�|�‹ �Ä�^�‡�Z�v�» �Ê�³�{�•�Â�y.  

 �‡�•�€�] �•�{�Ê �|�a �Ë  �Ã�|�Š�¿�Z�¼�¯ �{ �Ë�»�Z�À�Ì�°�Ê �a �Ì�Š   �•�{ �Ã�|�¿�Á�•�Ë �®

 � �]�€�» �ž�˜�¬�»�Ê   �,�­�•�Z�¿�•�Y�|�m �•�Z�f�§�•    �\�¸�• �c�•�Â�• �Ä�] �Ã�{�Z�» -  �0�Ô�»�Z�/�¯

�f�‡�Ô�a�Ì�®  �•�Y�|�¬�» �Z�] �É  �Y�€�] �d�]�Z�i �É  �€�m �Š�À�e �Ë �, �½�Z0�V�,    �€�/�œ�¿ �•�{ 

�/�/�f�§�€�³�Ä �/�/�»�Ê�{�Â�/�/�‹]7-5[ .�ƒ�€�/�/�¿�Y�É �|�/�/�‹ �[�~�/�/�m  �€�•�/�/�À�Ÿ �•�{ �Ã

�Z�e�{�•�Â�y�³�Ê �Z�a �Ë �•�Â�¿ �Ä I ) �Ê�—�Z�ˆ�^�¿�Y �€�Ì�£ (�]�€     �c�Z�^�/�‡�Z�v�» �…�Z�/�‡�Y 
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  �–�]�Y�Á�•)2-1( �•�Â�]�€�»  �Ä�¸�u�€�» �Ä�] �Y�É  �Æ�· �•�Y �Ì�³�|�Ê     �Ä�/�¯ �d�/�‡�Y 

 �Œ�^�À�m �É�ƒ�€�¿�Y �½�M �•�{�Ê�Š�¼�y �–�‡�Â�e �Ã�|�À�¿�• �Ä�]�€�“ �Z�Å�É  �±�•�‚�/�] 

�f�‡�Ô�a�Ì  �® �¸�v�» �•�{�Ê     �Ó�Â�/�· �•�Â�/�˜�y �Ä�¯ �É  �f�/�‡�Ô�a �Ì �»�Z�¿ �® �/�Ì �Ã�|

�»�Ê  �» �[�~�m �|�¿�Â�‹�Ê�{�{�€�³ .     �[�}�Z�m �Ê�»�Z�¼�e �•�{ �µ�Z�u �¾�Ë�Y �Z�]  �É�Z�/�Å

�Ã�|�/�/�‹ �¶�Ì�°�Œ�/�/�e �¥�Z�/�/�• �Y�|�/�/�f�]�Y �•�{ �c�Z�v�¨�/�/�• �•�Y �Ä�/�/� ̄�É�ƒ�€�/�/�¿�Y �|�/�/�¿�Y

�Ä�¸�u�€�»        �/� ̄�{�•�Y�{ �{�Â�m�Á �É�ƒ�€�¿�Y �[�~�m �•�{ �É�Y     �c�Z�v�¨�/�• �½�M �•�{ �Ä

   �Ä�Ë�Ó �•�{ �[�}�Z�m �Ã�|�¿�•�Z�‡  �¾�Ì�q �¦�¸�f�z�» �É�Z�Å     �•�Y �Š�Ì�/�a �Ê�³�{�•�Â�/�y

   �Ã�Z�/�e�Â�¯ �•�Z�q�{ �Š�¼�y   �Ê�/�» �Ê�³�|�/�‹ �|�¿�Â�/�‹ .       �•�{ �\�/�Ì�e�€�e �¾�/�Ë�Y �Ä�/�]

       �¶�Ì�°�Œ�e �µ�Ô�y �•�{ �Ê� �]�€�» �­�•�Z�¿�•�Y�|�m �ž�—�Z�¬�» �É�•�Â�v�» �Ê�³�|�Ì�Æ�· 

    �Ä�/�Ë�Ó �•�Y �®�Ë �€�Å   �¾�Ì�/�q �É�Z�/�Å        �Á�{ �•�{ �É�ƒ�€�/�¿�Y �[�~�/�m �,�Ê�³�{�•�Â�/�y

�Ä�¸�u�€�»�,         �Ä�Ë�Ó �€�Å �Ã�|�¿�•�Z�‡ �c�Z�v�¨�• �Ê�³�|�‹ �Ã�Z�e�Â�¯ �•�{ �Á   �Š�/�¼�y 

�Y �c�Z�v�¨�•�®�Ì�f�‡�Ô�a �É�Ó�Â�· �•�Â�˜�y �¶�v�» �•�Ê�» �c�•�Â�• �{�€�Ì�³.  

     �°�Œ�e �•�{ �É�ƒ�€�¿�Y �[�~�m �|�À�Ë�M�€�§ �•�{�Ì     �/�q �•�Y �Ä�Ë�Ó �¾�Ì�·�Á�Y �¶�Ì�¾-

�³�{�•�Â�y�Ê      �Ó�Z�] �Ä�^�· �Ä�] �Ã�|�À�¿�• �Ä�]�€�“ �Y�|�f�]�Y �Z�Å�É   �€�Å  �/�Ë    �•�Z�/�Æ�q �•�Y �®

� �]�€�» �ž�˜�¬�» �Ã�|�¿�•�Z�‡ �Ä�v�¨�•�Ê�» �{�•�Â�y�€�] �Ê �Š�Å�Z�¯ �\�^�‡ �Á �|�À�¯

 �Y �µ�Â�—�Ë  �» �c�Z�v�¨�• �¾�Ê  �Y �•�{ �{�Â�‹�Ë        �[�~�/�m �d�/�¸�Ÿ �Ä�/�] �Ä�¸�u�€�» �¾

�ƒ�€�¿�Y�É    �½�|�‹ �Ã�Z�e�Â�¯ �€�i�Y �•�{  �Ã�•�Y�Â�Ë�{�,�Z�Å   �ƒ�€�¿�Y �Á �d�Ÿ�€�‡ �É �Œ�^�À�m �Ê 

�Ä�]�€�“  �» �Š�Å�Z�¯ �Ã�|�À�¿�•�Ê�Ë        �Ã�|�/�‹ �Ã�Z�/�e�Â�¯ �c�Z�v�¨�/�• �†�b�/�‡ �|�]�Z �•�Y

      �¶�Ë�Z�» �Á �Ê�¬�§�Y �É�Z�Å�Ó�Â�· �¶�v�»  �» �Š�¼�y �•�Z�q�{�Ê�|�¿�Â�‹ .  �Á �d�Ÿ�€�‡

�ƒ�€�¿�Y�É �Œ�^�À�m �Ê �·�Á�Y �Ì      �ƒ�€�/�¿�Y �[�~�m �¹�Á�{ �Ä�¸�u�€�» �•�{ �Ä�É    �•�Y�|�/�¬�» �•�Y 

�Z�Æ�¿�Ê�Ë �½�M   �Z�a �•�{ �Z�Å�Ë       �ƒ�€�/�¿�Y �[�~�/�m �µ�Á�Y �Ä�/�¸�u�€�» �½�Z�É     �d�/�‡�{ �Ä�/�] 

�»�Ê �M�Ë�| .    �ƒ�€�¿�Y �•�Y �¹�Á�{ �Ä�¸�u�€�» �•�{�É �À�m  �Œ�/�^�Ê      �Ä�]�€�/�“ �d�Ÿ�€�/�‡ �Á 

   �|�/�‹ �Ä�f�‡�Z�¯ �Ã�|�À�¿�•  �Ã     �ƒ�€�/�¿�Y �Á �d�Ÿ�€�/�‡ �Á�É  �Œ�/�^�À�m �Ê  �Z�/�Æ�¿ �Ê�Ë  �•�{ 

�Z�a�Ë �Y �½�Z�Ë    �{�Z�¬�» �½�Y�Â�À�Ÿ �Ä�] �Ä�¸�u�€�» �¾�Ë �·�Á�Y �€�Ì �Y�€�] �Ä�É  �°�Œ�/�e �Ì �Ó �¶ �/�Ë �Ä

�|� �]�É �q �Ì�¾�³�{�•�Â�y  �Ê�» �Ã�{�Z�¨�f�‡�Y �Ê�{�Â�‹ .  �Ä�]�€�/�“ �¹�€�m  �•�{ �Ã�|�/�À�¿�•

  �Ê�³�{�•�Â�y �¾�Ì�q �Ä�Ë�Ó �¾�Ì�»�Á�{ �¶�Ì�°�Œ�e �‚�Ì�¿    �Ä�/�Ì�·�Á�Y �¹�€�/�m �Z�/�] �€�]�Y�€�]

     �·�Á�Y �¹�€�m �Ã�Á�Ô� �] �{�•�Â�y�€�] �•�Y �Š�Ì�a �Ã�|�À�¿�• �Ä�]�€�“  �¾�Ì�/�q �Ä�/�Ë�Ó �¾�Ì-

�Ê�³�{�•�Â�y  �{�Â�] �|�Å�Y�Â�y  .     �Ä�/�Ë�Ó �¹�Z�¼�e �É�Y�€�] �|�¿�Á�• �¾�Ë�Y    �¾�Ì�/�q �É�Z�/�Å

   �Ã�{�Z�¨�f�‡�Y �Ê�³�{�•�Â�y  �Ê�»  �{�{�€�³  �Ê�À� �Ë �Ä�]�€�“ �¹�€�m �Ã�|�/�À�¿�•   �Ê�/� �«�Y�Á

     �¾�Ì�q �•�Y �Ä�Ë�Ó �€�Å �¶�Ì�°�Œ�e �•�{�Ê�³�{�•�Â�y   �€�]�Y�€�] �Z�Å   �Z�/�]    �Ä�/�Ì�·�Á�Y �¹�€�/�m

   �Ã�|�À�¿�• �Ä�]�€�“  �Ã�Á�Ô� �] �Ä�Ë�Ó �¹�€�m     �Ê�/�¸�^�« �Ê�³�{�•�Â�/�y �¾�Ì�q �É�Z�Å  �•�{ 

   �d�‡�Y �Ã�|�‹ �Ä�f�§�€�³ �€�œ�¿. �º�Å      �•�{ �Ê�Œ�^�À�m �É�ƒ�€�¿�Y �¾�Ì�À�q  �¶�Ì�°�Œ�/�e

           �É�Z�/�Æ�À�» �Ä�/�Ì�·�Á�Y �Ê�Œ�^�À�m �É�ƒ�€�¿�Y �Z�] �€�]�Y�€�] �Ê�³�{�•�Â�y �¾�Ì�q �Ä�Ë�Ó�€�Å

    �Ä�Ë�Ó �•�{ �Ã�|�‹ �[�~�m �É�ƒ�€�¿�Y �¾�Ì�q �É�Z�Å �« �Ê�³�{�•�Â�y�^ �Ê�/�¸ �Â�y �Y  �|�/�Å

�{�Â�].  �¶�°�‹ �•�{ 4    �Ä�/�¸�u�€�» �•�Y �†�/�a �,�Ê�³�|�/�Ì�Æ�· �•�Y �Š�Ì�a �d�Ì� �“�Á 

            �Ä�] �•�Â�]�€�» �Ä�‹�Â�³ �½�Z�¼�·�Y �•�{ �Ê�³�|�Ì�Æ�· �¹�Á�{ �Ä�¸�u�€�» �•�Y �†�a �Á �µ�Á�Y

�°�Ë�Ê�Ä�Ë�Ó �•�Y �Z�Å�É�¾�Ì�q �d�‡�Y �Ã�|�‹ �Ã�{�Y�{ �½�Z�Œ�¿ �Ê�³�{�•�Â�y. 
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2- 1 -�Ê�³�|�Ì�Æ�· �µ�Á�Y �Ä�¸�u�€�» �c�Z�^�‡�Z�v�»   

            �•�Y �Ê�/�°�Ë �µ�Á�Y �Ä�¸�u�€�» �•�{ �É�ƒ�€�¿�Y �[�~�m �½�Y�‚�Ì�» �¾�Ì�Ì� �e �•�Â�œ�À�» �Ä�]

�{ �¶�Ì�°�Œ�/�/�e �c�Z�v�¨�/�/�•  �Ä�/�/�f�§�€�³ �€�/�/�œ�¿ �•�{ �Ä�/�/�‹�Â�³ �½�Z�/�/�¼�·�Y �Ã�|�/�/�À�Å

�Ê�» �{�Â�‹.           �¶�°�/�‹ �ª�]�Z�˜�» �©�•�Á �®�Ë �|�À�¿�Z�» �Ä�‹�Â�³ �½�Z�¼�·�Y �®�Ë5 

 �Á �d�»�Z�z�“ �,�©�•�Á �µ�Â�— �º�Ì�¿ �½�M �•�{ �Ä�¯ �{�Â�‹ �Ê�» �Ä�f�§�€�³ �€�œ�¿ �•�{

�\�Ì�e�€�e �Ä�] �½�M �‘�€�ŸH�c�,h�Á C�Ê�»  �|�‹�Z�]]10[.  

  
)�[)                                              (�¦�·�Y(  

  
)�_(  

�¶�°�‹ )4(: �¦�·�Y( �[  �,�Ê�³�|�Ì�Æ�· �•�Y �Š�Ì�a �Ä�‹�Â�³ �½�Z�¼�·�Y(  �½�Z�¼�·�Y

�Ê�³�|�Ì�Æ�· �µ�Á�Y �Ä�¸�u�€�» �•�Y �†�a �Ä�‹�Â�³ �,�_(  �•�Y �†�a �Ä�‹�Â�³ �½�Z�¼�·�Y

�Ê�³�|�Ì�Æ�· �¹�Á�{ �Ä�¸�u�€�».  

  

  
�¶�°�‹ )5(: �µ�|�» �Ä�¸�u�€�» �•�{ �Ê�³�|�Ì�Æ�· �¶�Ì�¸�v�e �É�Y�€�] �Ã�•�Z�‡ 

�µ�Á�Y]10[.  
 

     �€�Ë�{�Z�¬�» �É�ƒ�€�¿�Y �[�~�m �µ�Á�Y �Ä�¸�u�€�» �•�{�T �Á M    �\�Ì�e�€�e �Ä�] �Ä�¯ 

            �€�/�]�Y�€�] �d�‡�Y �Ê�Œ�¼�y �½�Z�¼�» �Á �É�{�Â�¼�Ÿ �Ä�v�¨�• �•�Y �¥�Y�€�v�¿�Y �Ä�Ë�Á�Y�•

�Ê�» �€�¨�• �Z�] �|�À�‹�Z�]]10-9[. N    �Z�/�] �Ê�³�|�/�Ì�Æ�· �µ�Á�Y �Ä�/�¸�u�€�» �•�{ 

�m�Â�e   �\�¸�• �‘�€�§ �Ä�] �Ä-      �€�]�Y�€�] �Ã�{�Z�» �•�Z�f�§�• �½�{�Â�] �¶�»�Z�¯ �®�Ì�f�‡�Ô�a

        �,�ž�/�˜�¬�» �t�˜�/�‡ �®�Ì�f�‡�Ô�a �0�Ô�»�Z�¯ �É�•�Â�v�» �É�Á�€�Ì�¿ �Z�]hN 00 �V�  

�ÁM         �Ê�» �c�Z�v�¨�• �Š�¼�y �\�^�‡ �Ê�³�|�Ì�Æ�· �¹�Á�{ �Ä�¸�u�€�» �•�{ �Ä�¯ -

  �t�˜�/�/�‡ �¶�/�/�»�Z�¯ �®�Ì�f�/�/�‡�Ô�a �½�Z�/�/�¼�» �Z�/�/�] �€�/�/�]�Y�€�] �É�•�Y�|�/�/�¬�» �{�{�€�/�/�³

�,�ž�˜�¬�»4/2
00 hM �V�  �{�•�Y�{ �, .�]        �,�Ê�/�‡�€�À�Ë�Y �€�/�i�Y �Ê�/�‡�•�€�] �•�Â�œ�À�» �Ä

          �Ä�v�¨�• �€�Å �•�Y �Ä�¼�Ì�¿ �®�Ë �Ä�¯ �d�‡�Y �Ã�|�‹ �‘�€�§ )  �ž�¸�“BU �c  �•�{ 

�¶�°�‹ 4      �Â�”�/�Ÿ �Z�/�ËAD �¶�°�/�‹ �•�{  5 (  �µ�{�Z�/� �» �Ê�/�»�€�m*2m 

)CHhm �U� *2 (         �Ã�|�/�‹ �‚�¯�€�¼�f�» �½�M �É�Z�Æ�f�¿�Y �Á�{ �•�{ �Ä�¯ �{�•�Y�{

�d�‡�Y. 

  

2-1-1 - �c�Ó�{�Z� �»�d�¯�€�u   

 �½�M �•�Y�Z�m�Ê�Ë �Ä�¯  �€�Å   �Ê�³�{�•�Â�y �¾�Ì�q �Ä�Ë�Ó    �•�Y    �Ä�v�¨�/�• �•�Z�Æ�q  �Ä�/�¯

      �Ã�|�‹ �¶�•�f�» �º�Å �Ä�] �É�{�Â�¼�Ÿ �Ä�^�· �•�{      �Á �d�/�‡�Y �Ã�|�‹ �¶�Ì�°�Œ�e �,�|�¿�Y

�€�Å  �¾�Ë�Y �•�Y �®�Ë         �[�~�m �•�{ �Ê�³�|�Ì�Æ�· �µ�Á�Y �Ä�¸�u�€�» �•�{ �Ä�v�¨�• �•�Z�Æ�q 

�É�ƒ�€�¿�Y  �|�¿�•�Y�{ �d�¯�€�‹  �f�¿�•�{ �Ì   �¹�€�/�m �{�Y�|� �e �Ä�n     �•�{ �‚�/�¯�€�¼�f�» �É�Z�/�Å

    �¾�Ì�q �Ä�Ë�Ó �®�Ë �Ê�Ë�Ó�Z�] �Ä�^�·   �Ê�» �{�|�Ÿ �•�Z�Æ�q �Ê�³�{�•�Â�y    �Ä�/�¯ �|�/�‹�Z�]

 �» �•�{   �Z�] �µ�{�Z� �» �Ê�»�€�m �•�Â�¼�n*4m �•�Y�{ �{.      �{�Y�•�M �º�ˆ�/�m �•�Y�{�Â�/�¼�¿ 

�Y�€�]�É  �Ó�Z�] �Ä�^�· �Ê�Ë �Ë �Ó �®�Ë �q �Ä�Ì�¾�³�{�•�Â�y�Ê  �Ä�]�€�“ �Á   �Ã�|�À�¿�•�ª�]�Z�˜�» 

�¶�°�‹ 6 �d�‡�Y.  

  

  
               )�[    (                              )      �¦�·�Y(  

�¶�°�‹ )6(:  �É�Y�€�] �{�Y�•�M �º�ˆ�m �•�Y�{�Â�¼�¿)�¦�·�Y(�¹�€�m�f�» �É�Z�Å�¼ �‚�¯�€

�Ó�Z�] �Ä�^�· �•�{�Ê�³�{�•�Â�y �¾�Ì�q �Ä�Ë�Ó �®�Ë �Ê�Ë  �Á)�[ (�Ä�]�€�“�Ã�|�À�¿�•  

  

  �Y�€�] �d�¯�€�u �Ä�·�{�Z� �»�É �¹�€�m  �Z�Å�É �f�» �¼      �Ó�Z�/�] �Ä�/�^�· �•�{ �‚�/�¯�€�Ê�Ë 

�Ë �Ó �®�Ë �q �Ä�Ì�¾�³�{�•�Â�y�Ê   �•�Â�v�» �d�Æ�m �•�{ Y    �] �Ä�m�Â�e �Z�] �Á �Ä �Y  �/�Ë �¾

  �¿ �•�Â�¼�n�» �Ä�¯�Ì�Á�€�Z�Å�É �•�Â�v�» �É �{�•�Y�Á �Ã  �Y �€�] �Ë �¹�€�m �¾     �€�/�]�Y�€�] �Z�/�Å �Z�/�] 

04N�d�‡�Y �• �c�•�Â�• �Ä�] �,�Ë�Ä�f�‹�Â�¿ �€�» �Ê�{�Â�‹:  
2

*
024 4 ,

d Y
m N Gg

dt
� � �  � �.                                 )3(  
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58                                                                       �» �Ä�¸�n�»�°�¿�Z�®�Ì �Z�”�§�Y�Â�Å �Á )�{�Y�Â�» �Ê�°�Ì�¿�Z�°�» �•�Z�f�§�•�Z�Å �Ã�•�Z�‡ �Á (�|�¸�m �,5 �Ã�•�Z�¼�‹ �,4 �,�•�½�Z�f�ˆ�» 1388 
 

  �Ä�˜�]�Y�• �•�{ �Ä�¯ )3(  �,g   �¾�Ì�»�• �Ä�]�}�Z�m �[�Z�f�‹   �Á G     �Ä�]�€�/�“ �¹�€�/�m 

 �d�‡�Y �Ã�|�À�¿�• . �Z�]�Ë �Ä�/�˜�]�Y�• �•�Y �É�€�Ì�³ �µ�Y�€�´�f�¿�Y �•�Z�] �® )3(  �d�Ÿ�€�/�‡ �,

�Ó�Z�] �Ä�^�·�Ê�Ë�Ó �Ë�q �Ä�Ì�¾�³�{�•�Â�y�Ê�Z�] �d�‡�€�]�Y�€�] :  

t
m

Gg

m

N
dt
dY

V
A

A �¸
�¹

�·
�¨
�©

�§
����� � **

0

4
.                        )4(  

     �Ã�|�À�¿�• �Ä�]�€�“ �d�¯�€�u �Ä�·�{�Z� �»   �¶�°�‹ �ª�]�Z�˜�»6-   �[    �c�•�Â�/�• �Ä�/�]

 �Ä�˜�]�Y�•�d�‡�Y �€�Ë�•:  

02

2

4N
dt

Yd
G � .                                                )5(  

  �Ä�˜�]�Y�• �•�Y �€�³�Y )5(  �³ �µ�Y�€�´�f�¿�Y �Ì�€�É �{�Â�‹ �,  �Ä�]�€�“ �d�Ÿ�€�‡ �Ã�|�À�¿�•  �•�{ 

 �µ�Á�Y �Ä�¸�u�€�» �µ�Ô�y�Ê�³�|�Ì�Æ�· �Z�] �d�‡�€�]�Y�€�]:  

)6(                                  0
0

4
,G

G

dY N
V t V

dt G
�  �  � � 

�½�M �•�{ �Ä�¯�,0V�Ä�]�€�“ �Ä�Ì�·�Á�Y �d�Ÿ�€�‡ �Ê�» �Ã�|�À�¿�•�|�À�‹�Z�].  

  

2-1-2 - �ƒ�€�¿�Y �Ä�^�‡�Z�v�»�É�Ã�|�‹ �[�~�m   

   �,�Ê�³�|�Ì�Æ�· �µ�Á�Y �Ä�¸�u�€�» �½�Z�Ë�Z�a1t   �Ê�¿�Z�»�• �,�d�‡�Y �Ä�]�€�“ �d�Ÿ�€�‡ �Ä�¯ -

  �€�‡ �Á �Ã�|�À�¿�• �¹�€�m �d�Ÿ          �¾�Ì�/�q �Ê�Ë�Ó�Z�/�] �Ä�/�^�· �•�{ �‚�/�¯�€�¼�f�» �É�Z�/�Å-

            �•�Y �Ã�{�Z�¨�f�/�‡�Y �Z�] �\�Ì�e�€�e �¾�Ë�Y �Ä�] �,�|�¿�Â�‹ �€�]�Y�€�] �€�´�Ë�|�°�Ë �Z�] �Ê�³�{�•�Â�y

   �Ä�˜�]�Y�• �Á�{)4( �Z�Ë )6(            �Ä�/�] �Ê�³�|�/�Ì�Æ�· �µ�Á�Y �Ä�/�¸�u�€�» �½�Z�/�Ë�Z�a �½�Z�/�»�• 

�Ê�» �d�‡�{ �Ä�] �€�Ë�• �c�•�Â�•�|�Ë�M:  

0
1 1 1

0 0
* *

( ) ( )
4

4

G A

V
V t V t t

N N Gg
G m m

� � Ÿ �  � ˜
� � � �

       )7(  

 �Z�a �½�Z�»�• �½�{�Y�{ �•�Y�€�« �Z�] �µ�Z�u�Ë �•�{ �Ê�³�|�Ì�Æ�· �µ�Á�Y �Ä�¸�u�€�» �½�Z�Ë�°�Ê �•�Y 

   �Ä�˜�]�Y�• �Á�{)4( �Z�Ë )6(  �Z�Æ�¿ �d�Ÿ�€�‡ �Ê�Ë  �Ä�]�€�/�“       �½�Z�/�¼�Å �Ä�/�¯ �Ã�|�/�À�¿�•

�/�/�» �Ê�³�|�/�/�Ì�Æ�· �¹�Á�{ �Ä�/�/�¸�u�€�» �•�Á�€�/�/�‹ �•�{ �Ä�/�/�Ì�·�Á�Y �d�Ÿ�€�/�/�‡�Ê �|�/�/�‹�Z�]

�Ê�» �Ä�^�‡�Z�v�» �{�{�€�³:  

1 1

0 0 0
*

0 0
* *

0

( ) ( )

( ) ,
4

4 1
4

G A

R

V t V t

N V V
N N Gg Ggm M
G m m N

� 

�Ÿ � � �  � �
� � � � � � � �

     )8(  

  �½�M �•�{ �Ä�¯�, RM   �,�‚�¯�€�¼�f�» �¹�€�m �d�^�ˆ�¿*m       �Ä�]�€�/�“ �¹�€�/�m �Ä�/�] �,

�,�Ã�|�À�¿�•G�» �,�Ê�Z�] �d�‡�Y �€�]�Y�€�] �Á �|�‹�Z�]:  
0.5

,R

CHh
M

G
�U

�                                        )9(  

 �Ä�¯�U �·�Z�´�q�Ê �Ã�|�¿�•�Z�‡ �Ã�{�Z�» �½�M�» �Ê�|�‹�Z�].  

�¶�°�‹ 7�Ä�]�€�“ �d�Ÿ�€�‡ �c�Y�€�Ì�Ì�¤�e �•�Y�{�Â�¼�¿  �Ê�Ë�Ó�Z�] �Ä�^�· �Á �Ã�|�À�¿�•

�¾�Ì�q     �Ê�/�» �½�Z�Œ�/�¿ �½�Z�»�• �Ä�] �d�^�ˆ�¿ �Y�• �Ê�³�{�•�Â�y �|�/�Å�{.   �µ�Â�/�— �•�{

 �Á�Y �Ä�¸�u�€�»           �d�Ÿ�€�/�‡ �Á �Š�Å�Z�/�¯ �Ã�|�/�À�¿�• �Ä�]�€�“ �d�Ÿ�€�‡ �Ê�³�|�Ì�Æ�· �µ

�¹�€�m   �Ê�» �Š�Ë�Y�‚�§�Y �‚�¯�€�¼�f�» �É�Z�Å        �Ä�/�œ�v�· �•�{ �Z�/�e �|�/�]�Z�Ë1tt �    �Z�/�] 

    �Ê�/�» �É�Á�Z�ˆ�/�» �€�´�Ë�|�°�Ë �|�¿�Â�/�‹ .         �½�|�/�‹ �Ã�Z�/�e�Â�¯ �Ä�/�œ�v�· �¾�/�/�Ë�Y �•�{

 �Ê�» �Ä�¼�e�Z�y �c�Z�v�¨�•    �•�Á�€�/�‹ �®�Ì�f�/�‡�Ô�a �É�Z�/�Å�Ó�Â�· �¾�Ì�·�Á�Y �Á �|�]�Z�Ë

      �|�/�À�¯ �Ê�/�» �É�€�Ì�³ �¶�°�‹ �Ä�] .        �•�{ �Ã�{�• �•�Â�/�‹�Z�Å �t�˜�/�‡ �d�u�Z�ˆ�/�»

  �¶�°�‹7    �€�] �€�›�Z�¿   �Ê�» �c�Z�v�¨�• �µ�Â�— �Š�Å�Z�¯   �Ä�/�n�Ì�f�¿ �•�{ �,�|�/�‹�Z�]

  �c�Z�v�¨�• �µ�Â�— �Š�Å�Z�¯)H�' (      �¾�Ì�/�] �•�Â�•�v�» �t�˜�‡ �Ä�^�‡�Z�v�» �•�Y

  �Ä�]�€�“ �d�Ÿ�€�‡ �•�Y�{�Â�¼�¿�•  �¹�€�m �Á �Ã�|�À�¿    �Ä�] �‚�¯�€�¼�f�» �É�Z�Å  �€�Ë�• �c�•�Â�•

 �Ä�]�Ê�» �d�‡�{ �|�Ë�M:  

)10(    � � � �1
2

0

0
0 0

* *

1
42

4

t

G A

V
H V V dt

N N Gg
G m m

� ' �  � � �  � � � ˜
� � � �

�³
  

  

  
�¶�°�‹ )7(: �]�€�“ �d�Ÿ�€�‡ �€�Ì�Ì�¤�e �•�Y�{�Â�¼�¿ �É�Ó�Z�] �Ä�^�· �Á �Ã�|�À�¿�• �Ä

 �Ä�‹�Â�³ �½�Z�¼�·�Y�\�ˆ�u �€�]�½�Z�»�• .  

  

�ƒ�€�¿�Y�É          �•�Z�/�¯ �Z�] �€�]�Y�€�] �Ê�³�|�Ì�Æ�· �µ�Á�Y �Ä�¸�u�€�» �•�{ �Ã�|�‹ �[�~�m �É 

 �Ä�/�/�¸�u�€�» �¾�/�/�Ë�Y �•�{ �c�Z�v�¨�/�/�• �µ�Â�/�/�— �Š�Å�Z�/�/� ̄�\�^�/�/�‡ �Ä�/�/� ̄�d�/�/�‡�Y
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3-5- �  ̄�w�€�¿ �€�i�Y�Š�¿�€  

 �É�•�Y�~�/�/�³�•�Z�] �Ä�/�/�°�À�Ë�Y �Ä�/�/�] �Ä�/�/�m�Â�e �Z�/�/�]�½�Â�f�/�/�‡ �/�/�] �É�Y �Ä�]�€�/�/�“ �c�•�Â�•

�Ê�» �Z�]   �€�/�Ì�Ì�¤�e �Á �Ê�³�|�Ì�Æ�· �É�Á�€�Ì�¿ �½�Y�‚�Ì�» �•�{ �Š�¿�€�¯ �w�€�¿ �Y�~�· �,�|�‹

  �,�|�/�/�‹�Z�] �Ê�/�/�» �€�i�Â�/�/�» �ž�/�/�˜�¬�» �¶�°�/�/�‹�Ä�/�/�˜�]�Y�• �Ê�³�|�/�/�Ì�Æ�· �É�Á�€�/�/�Ì�¿ 

      �Ê�°�Ì�e�Z�f�‡�Y �Ê�³�|�Ì�Æ�· �É�Á�€�Ì�¿ �Á �Ê�°�Ì�»�Z�À�Ë�{      �d�/�‡�Y �€�/�Ë�• �c�•�Â�•�/�]

]6-5[:  
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  �½�M �•�{ �Ä�¯�,�H��  �Š�¿�€�¯ �w�€�¿ �,p �Á D �Y�€�] �É    �e�€�e �Ä�] �¹�€�¿ �{�Ó�Â�§  �/�Ì�\ 

�€�]�Y�€�]   �Z�] 91/3   �Á 1��s6844 ]5[   �Á d
mP  �{ �•�Z�] �Ë  �¶�•�Z�u �Ê�°�Ì�»�Z�À

 �Š�¿�€�¯ �w�€�¿ �€�i�Y �•�Y�|�‹�Z�] �Ê�» ]5[.  

  �Œ�¿�€�¯ �w�€�¿ �Y�• �Ê     �Ä�˜�]�Y�• �•�{ �Ä�¯ �Ó�Z�]   �{�Â�‹ �Ê�» �Ä�^�‡�Z�v�» �Y�€�] �É 

�Â�´�·�Y�Z�Å�É    �•�Â�¿ �½�•�Z�¬�f�»�Z�¿ �\�¯�€�» �,�½�•�Z�¬�f�»  A  �•�Â�¿ �Á  B   �Â�/�´�·�Y �Á �É 

�•�Á�€�§�Ë �—�Z�ˆ�^�¿�Y �‰�‚�Ê  �e�€�e �Ä�] �Ì  �\   �c�•�Â�/�• �Ä�/�] CV33.0� �H�� �,

CV44.0� �H��  �,CV39.0� �H��    �Á CV25.0� �H��  �•�{ 

  �d�‡�Y �Ä�f�§�€�³ �€�œ�¿   �Y �•�{ �Ä�¯ �Ë �Á�• �¾  �–�]�YV  �Ä�]�€�/�“ �d�Ÿ�€�/�‡   �Ã�|�/�À�¿�•

�Y�€�]�É   �¾�Ì�q �Ä�Ë�Ó �€�Å    �Á �Ê�³�{�•�Â�yC �Z�À�Æ�a �É   �­�•�Z�¿�•�Y�|�/�m �ž�˜�¬�»  

�Ê� �]�€�» �»�Ê�|�‹�Z�] ]6[.  
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 �Y �Ä�]�Ë �e�€�e �¾�Ì    �{�Z�¬�» �•�Y �Ã�{�Z�¨�f�‡�Y �Z�] �\�Ë     �Ä�/�˜�]�Y�• �Á �Š�¿�€�¯ �w�€�¿ �€ 

)29( �É�Á�€�/�/�Ì�¿�{ �–�/�/�‡�Â�f�» �Ë �Z�/�/�Å�Â�´�·�Y �•�{ �Ê�³�|�/�/�Ì�Æ�· �Ê�°�Ì�»�Z�/�/�À�É 

 �¦�¸�f�z�»�‰�‚�Ë�•�Á�€�§�• �c�•�Â�• �Ä�] �Ë �€�v�»�|�¿�Â�‹ �Ê�» �Ä�^�‡�Z:  
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 �¿ �Ä�^�‡�Z�v�»�Ì�Á�€�É   �Y�€�] �–�‡�Â�f�» �Ê�³�|�Ì�Æ�· �É     �/�q �Ä�/�Ë�Ó �€�Å �Ì�¾-

�³�{�•�Â�y�Ê   �¹�‚�¸�f�ˆ�» �Ë �•�Y�|�¬�» �¾�f�§�ZH   �Ó �€�Å �•�{ �Ë �» �Ä�Ê   �Ä�/�¯ �|�/�‹�Z�]

   �–�]�Y�Á�• �•�Y)17(  �,)21(  �,)25(   �Á )28(     �¦�/�¸�f�z�» �É�Z�Å�Â�´�·�Y �É�Y�€�]

 �‰�‚�Ë�• �Á�€�§   �/�» �Ä�^�‡�Z�v�» �Ê �|�¿�Â�/�‹ .  �Y �¶�/�u �/�Ë      �‰�Á�• �Ä�/�] �–�/�]�Y�Á�• �¾

�€�•�Ë �½�Z�°�»�Y �t�~�a�Ë �¼�¿ �€�Ê      �•�Y �Ã�{�Z�¨�f�‡�Y �¹�‚�¸�f�ˆ�» �Á �|�‹�Z�]�‰�Á�• �Z�/�Å�É 

�{�|�Ÿ�É �d�‡�Y .  �É�Y�€�]�Y�Ë  �Ä�»�Z�¿�€�] �•�Â�œ�À�» �¾�Y�É  �b�»�Z�/�¯ �Ì�€�e�Â�É   �Ä�f�/�‹�Â�¿ 

    �Ä�¯ �d�‡�Y �Ã�|�‹          �•�{ �€�i�Â�/�» �Ê�°�Ì�»�Z�/�À�Ë�{ �Á �Ê�/�‡�|�À�Å �É�Z�/�Å�€�f�»�Y�•�Z�a

�¾�Ì�q             �•�{ �d�/�Ë�Z�Æ�¿ �•�{ �Á �Ã�{�€�/�¯ �Ä�^�‡�Z�v�» �Ä�Ë�Ó �€�Å �•�{ �Y�• �Ê�³�{�•�Â�y

    �¾�Ì�q �Ä�Ë�Ó �€�Å �¶�Ì�°�Œ�e �½�Z�Ë�Z�a     �Á �d�Ÿ�€�‡ �,�d�Ÿ�€�‡ �d�§�Y �,�Ê�³�{�•�Â�y

            �Á �­�•�Z�¿�•�Y�|�/�m �ž�/�˜�¬�» �µ�Â�/�— �Š�Å�Z�¯ �Ã�|�À�¿�• �Ä�]�€�“ �Ê�Ë�Z�Æ�¿ �¹�€�m

�Á�€�Ì�¿            �É�Y�€�/�] �Ä�/�Ì�·�Á�Y �€�Ë�{�Z�¬�» �½�Y�Â�À�Ÿ �Ä�] �Ä�¯ �Y�• �–�‡�Â�f�» �Ê�³�|�Ì�Æ�· �É

   �¾�Ì�q �É�|� �] �Ä�Ë�Ó �¶�Ì�°�Œ�e      �Ê�/�» �•�Y�€�/�« �Ã�{�Z�¨�f�‡�Y �{�•�Â�» �Ê�³�{�•�Â�y-

 �,�|�¿�€�Ì�³�Ä�^�‡�Z�v�»�Ê�» �À�¯�|.  
  

4- �h�v�] �Á �l�Ë�Z�f�¿  

 �Y �•�{�Ë  �Z�f�¿ �d�¼�ˆ�« �¾�Ë  �¸�v�e �µ�|�» �l�Ì�¸�Ê     �Z�/�f�¿ �Z�/�] �|�Ë�|�m �Ë  �/�]�€�n�e �l�Ê 

  �ž�m�Y�€�»]6-5[ �Á �Z�f�¿ �Ë�l   �µ�|�»  �Ê�¸�Ì�¸�v�e�Á�Â�»�Y�€�]�M�Ë     �‚�¿�Â�/�m �Á �p]6[ 

�Z�¬�»�Ë  �d�‡�Y �Ã�|�‹ �Ä�ˆ .�^�‡�Z�v�» �Á�• �c�Z�É �¿�Â�¼�¿ �Ä�Z�Å�Ê�Ë     �•�Â�/�¿ �•�Z�Æ�q �Z�] 

        �{ �d�»�Z�z�/�“ �Ä�/�] �Z�/�À�Æ�a �d�^�ˆ�¿ �¦�¸�f�z�» �/�Ë  �Ã�•�Y�Â�,�� ��hC   �c�•�Â�/�• �,

    �¹�€�m �Z�] �Ä�¯ �d�‡�Y �Ä�f�§�€�³  �d�Ÿ�€�‡ �Á �Z�Å�Z�Å�É �¦�¸�f�z�»   �Ã�|�À�¿�• �Ä�]�€�“ 

   �» �•�Y�€�« �d�]�Z�•�Y �{�•�Â�»�Ê�³�Ì      �Á �Ã�|�À�¿�• �Ä�]�€�“ �c�Z�•�z�Œ�» �,�|�¿�€ �½�Â�f�‡

�•�Y�|�m �¯�•�Z�¿�Ê      �[�}�Z�m �½�Y�Â�À�Ÿ �Ä�] �Ä�¯   �É�ƒ�€�¿�Y     �•�Y�€�/�« �Ã�{�Z�¨�f�/�‡�Y �{�•�Â�»

�Ä�f�§�€�³�|�¿�Y  �µ�Á�|�m �•�{ �Z�Å�É 4 - 1     �d�/�‡�Y �Ã�|�/�‹ �Ã�{�•�Á�M.L   �µ�Â�/�— 

   �,�Ã�|�À�¿�• �Ä�]�€�“M     �Á �½�M �¹�€�m 0V      �Ä�]�€�/�“ �{�•�Â�y�€�] �Ä�Ì�·�Á�Y �d�Ÿ�€�‡ 

�Œ�Ë�Z�»�•�M �Ä�¿�Â�¼�¿ �Ä�] �Ã�|�À�¿�•�Ê�Ê�» �|�‹�Z�]. 

      �¶�°�‹ �•�{8 �d�^�ˆ�¿ �Ê�³�|�Ì�Æ�· �¹�Z�°�v�f�‡�Y �c�Y�€�Ì�Ì�¤�e �•�Y�{�Â�¼�¿ 

�c�Y�€�Ì�Ì�¤�e �Ä�]hC/) �Ã�•�Y�Â�Ë�{ �d�»�Z�z�“ �Ä�] �Z�À�Æ�a �d�^�ˆ�¿  ( �Ã�{�Z�¨�f�‡�Y �Z�]

�¶�Ì�¸�v�e �•�Y �–�]�Y�Á�• �•�Y �Ã�{�Z�¨�f�‡�Y �Z�] �Ê�À� �Ë �É�•�Â�X�e �É�Z�Å)14( �,)18( �,

)22( �Á )26(�Â�´�·�Y �É�Y�€�] �, �Ã�|�‹ �º�‡�• �Ê�³�|�Ì�Æ�· �¦�¸�f�z�» �É�Z�Å

�d�‡�Y.  �¶�°�‹ �•�Y�{�Â�¼�¿ �•�Y8 �•�Y�|�¬�» �Š�Ë�Y�‚�§�Y �Z�] �Ä�¯ �d�‡�Y �Ž�z�Œ�» 

hC /�  ̄�Z�] �Á �€�f�Œ�Ì�] �Ê�³�|�Ì�Æ�· �¹�Z�°�v�f�‡�Y  �{�Â�¿ �\�Ì�‹ �Z�] �½�M �Š�Å�Z

�Ê�» �¶�Ì�» �€�¨�• �Ä�] �Ä�m�•�{�|�À�¯ . �¶�v�»  �{�•�Â�y�€�] �Ê�À�v�À�» �Z�Å �É�Y�€�] 
 

�µ�Á�|�m)1(: �f�¿�Š�Ë�Z�»�•�M �l�Ë�Z�Z�] �½�Â�f�‡ �É�Y�€�]  18.32/ � hC]5[.  

Specimen  
Number L(mm) M(kg) V0(m/s) 

I1 2/133 6/73 35/6 

I2 5/132 6/73 638/8 

I3 9/132 6/73 89/7 

I4 132 6/73 442/6 

I5 133 6/73 963/8 

I6 133 6/56 421/10 

I37 1/100 6/63 728/8 

I38 2/100 6/73 427/4 

I40 100 6/73 42/6 

I43 100 6/73 487/6 

I44 100 6/43 298/9 

I45 2/100 6/53 706/8 

I46 100 6/38 387/10 

C= 07/37  mm , h= 152/1  mm 

  

�µ�Á�|�m)2(: �Š�Ë�Z�»�•�M �l�Ë�Z�f�¿�Z�] �½�Â�f�‡ �É�Y�€�]  25.30/ � hC] 5[.  

Specimen 
 Number L(mm) M(kg) V0(m/s) 

1 3/133 6/73 364/6 

2 2/133 6/73 698/10 

13 222 6/73 248/6 

21 244 6/73 749/7 

28 2/267 6/73 136/9 

31 1/289 6/73 488/8 

32 289 6/73 142/6 

33 289 6/73 711/7 

35 1/289 6/73 23/10 

36 1/289 6/73 255/10 

C= 31/49  mm , h= 63/1  mm 
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�µ�Á�|�m)3(: �Š�Ë�Z�»�•�M �l�Ë�Z�f�¿ �Z�] �½�Â�f�‡ �É�Y�€�] 00.7/ � hC]6[.  

Specimen 
Number L(mm) M(kg) V0(m/s) 

A7 7/23 75/16 11/6 

A8 3/23  75/16 99/4 

A10 6/23 75/16 84/6 

A15 9/23 75/16 29/6 

C= 75/8  mm , h= 25/1  mm 

  

�µ�Á�|�m)4(: �Š�Ë�Z�»�•�M �l�Ë�Z�f�¿�Z�] �½�Â�f�‡ �É�Y�€�] 25.22/ � hC]6[.  

Specimen 
 Number L(mm) M(kg) V0(m/s) 

E1 1/178 77,25 14/8 

E2 178 135,5 11/6 

E3 221 135,5 62/9 

E4 222 135,5 99/4 

E5 268 77,25 09/10  

E6 7/267 135,5 84/6 

C= 5/36  mm, h= 64/1  mm 

 
�Ì�Æ�· �¦�¸�f�z�» �É�Z�Å�Â�´�·�Y�{�Á�|�u �•�Y �Ê�³�|  9/ � hC �Z�e 13/ � hC 

�Ê�»�Ê�À�v�À�» �,�€�Ë�{�Z�¬�» �¾�Ë�Y �•�{ �-�|�‹�Z�] �•�{ �Ê�³�|�Ì�Æ�· �¹�Z�°�v�f�‡�Y �É�Z�Å

 �c�Y�€�Ì�Ì�¤�e �€�]�Y�€�]hC /�Y�€�]  �Z�n�]�Z�m �Ê�³�|�Ì�Æ�· �¦�¸�f�z�» �É�Z�Å�Â�´�·�Y �É

�Ê�» �|�¿�Â�‹ . �•�{ �¶�Ì�·�{ �¾�Ì�¼�Å �Ä�]hC /�®�q�Â�¯ �É�Z�Å �É�Â�´�·�Y �€�e

�|�Ì�Æ�· �•�{ �Á �Ê�—�Z�ˆ�^�¿�Y �Ê�³hC / �Ê�³�|�Ì�Æ�· �É�Â�´�·�Y �€�f�³�•�‚�] �É�Z�Å

 �Ä�¿�Â�³ �Ä�] �[�}�Z�m �Ê� �Ì�^�— �•�Â�— �Ä�] �Y�€�Ë�• �{�€�Ì�³ �Ê�» �c�•�Â�• �½�•�Z�¬�f�»

 �Ê�» �¶�°�‹ �€�Ì�Ì�¤�e �É�Y�º� ̄ �Ä�¯ �|�Å�{ �Á �É�ƒ�€�¿�Y �¥�Ô�e�Y �¾�Ë�€�e

�|�‹�Z�] �Ä�f�‹�Y�{ �Y�• �d�»�Á�Z�¬�».  

       �¶�°�‹ �•�Y�{�Â�¼�¿ �•�Y 8   �Ê�/�» �Ä�n�Ì�f�¿         �É�€�Ì�]�Y�|�/�e �|�/�Ë�Z�] �Ä�/�¯ �{�Â�/�‹

     �Â�f�/�‡ �É�Y�€�] �Ä�¯ �{�Â�‹ �Ã�|�Ì�Œ�Ë�|�¿�Y          �•�{ �Ä�/�¯ �Ê�/� �]�€�» �ž�/�˜�¬�» �Z�/�] �Z�Æ�¿

�º�f�ˆ�Ì�‡       �Ê�/�» �•�Y�€�« �Ã�{�Z�¨�f�‡�Y �{�•�Â�» �É�ƒ�€�¿�Y �[�~�m �É�Z�Å   �•�{ �|�/�¿�€�Ì�³

�d�^�ˆ�¿    �Š�Ì�/�] �Ã�•�Y�Â�/�Ë�{ �d�»�Z�z�“ �Ä�] �Z�À�Æ�a �É�Z�Å   �{�Á�|�/�u �•�Y �€�/�e10 �,

      �d�^�ˆ�¿ �•�{ �†�°�Ÿ�€�] �Á �Ê�—�Z�ˆ�^�¿�Y �‰�‚�Ë�•�Á�€�§ �É�Â�´�·�Y    �Ä�/�] �Z�À�Æ�a �É�Z�Å

    �º�/� ̄�Ã�•�Y�Â�/�/�Ë�{ �d�»�Z�z�“      �{�Á�|�/�u �•�Y �€�/�e10     �‰�‚�Ë�•�Á�€�/�/�§ �É�Â�/�´�·�Y 

         �Ê�³�|�/�Ì�Æ�· �¹�Z�°�v�f�/�/�‡�Y �Z�e �{�Â�/�‹ �{�Z�n�Ë�Y �½�•�Z�¬�f�» �Š�Ì�/�/�]   �•�Y �É�€�/�e

  �|�À�Å�{ �½�Z�Œ�¿ �{�Â�y .     �€�n�À�» �[�}�Z�m �Ê�³�|�Ì�Æ�· �¹�Z�°�v�f�‡�Y �Š�Ë�Y�‚�§�Y �Ä�]

�Ê�» �½�M �É�ƒ�€�¿�Y �[�~�m �½�Y�‚�Ì�» �Š�Ë�Y�‚�§�Y�{�{�€�³. 

  
�¶�°�‹)8(:  �Ä�] �d�^�ˆ�¿ �Ê�³�|�Ì�Æ�· �¹�Z�°�v�f�‡�Y �c�Y�€�Ì�Ì�¤�e �•�Y�{�Â�¼�¿

 �c�Y�€�Ì�Ì�¤�ehC/.  
  

�¶�°�‹ 9  �Ê�/�À�v�À�»          �Y�• �Ê�³�|�/�Ì�Æ�· �¹�Z�°�v�f�/�‡�Y �c�Y�€�/�Ì�Ì�¤�e �É�Z�/�Å

      �Y�€�] �Ã�|�À�¿�• �Ä�]�€�“ �d�Ÿ�€�‡ �c�Y�€�Ì�Ì�¤�e �Ä�] �d�^�ˆ�¿   �Ê�³�|�Ì�Æ�· �É�Â�´�·�Y �É

     �¦�¸�f�z�» �€�Ë�{�Z�¬�» �•�{ �½�•�Z�¬�f�»hC /    �Ê�/�» �½�Z�Œ�/�¿  �|�/�Å�{ .  �Ž�z�Œ�/�»

     �Ê�À�v�À�» �•�Y �®�Ë�€�Å �•�{ �Ä�¯ �d�‡�Y     �¹�Z�°�v�f�‡�Y �d�Ÿ�€�‡ �Š�Ë�Y�‚�§�Y �Z�] �Z�Å

       �º�/�Ë�Ô�» �\�Ì�/�‹ �Z�] �Ê�³�|�Ì�Æ�·     �|�/�]�Z�Ë �Ê�/�» �Š�Ë�Y�‚�/�§�Y .      �Ä�/�] �€�/�»�Y �¾�/�Ë�Y

        �d�‡�Y �•�Â�]�€�» �Š�¿�€�¯ �w�€�¿ �Ä�] �Ã�{�Z�» �d�Ì�‡�Z�ˆ�u      �Š�Ë�Y�‚�/�§�Y �Z�/�] �Ä�/�¯

       �Š�¿�€�¯ �w�€�¿ �Ã�|�À�¿�• �Ä�]�€�“ �{�•�Â�y�€�] �d�Ÿ�€�‡ �Ä�f�§�• �€�e�Ó�Z�] �Á �w�€�¿ �•�{ 

�Š�¿�€�¯      �Š�Ì�/�] �d�»�Á�Z�¬�» �Ã�|�¿�•�Z�‡ �Ã�{�Z�» �€�e�Ó�Z�] �É�Z�Å     �{�Â�/�y �•�Y �É�€�/�e

 �Ê�» �½�Z�Œ�¿        �¾�Ì�/�¼�Å �Ä�/�] �Á �|�/�Å�{ �¶�/�Ì�·�{      �Ê�³�|�/�Ì�Æ�· �¹�Z�°�v�f�/�‡�Y �½�M 

 �Ê�» �€�f�Œ�Ì�]�{�Â�‹.       �É�Z�Æ�f�Ÿ�€�‡ �•�{ �Ã�|�‹ �¹�Z�n�¿�Y �É�Z�Æ�Ì�‡�•�€�] �…�Z�‡�Y�€�] 

            �Ê�³�|�/�Ì�Æ�· �¹�Z�°�v�f�/�‡�Y �,�Ã�|�/�À�¿�• �Ä�]�€�“ �É�Ó�Z�] �¹�€�m �Á �Ó�Z�] �{�•�Â�y�€�]

         �Ã�|�À�Å�{ �½�Z�Œ�¿ �•�Â�“�Â�» �¾�Ë�Y �Á �|�]�Z�Ë �Ê�» �Š�Ë�Y�‚�§�Y   �Ê�/�‡�€�À�Ë�Y �c�Y�€�i�Y

�]�€�“�Ä         �Ã�|�‹ �[�~�m �É�ƒ�€�¿�Y �Á �Ê�³�|�Ì�Æ�· �¹�Z�°�v�f�‡�Y �€�Ì�Ì�¤�e �•�{ �Ã�|�À�¿�• 

            �•�Y �{�Â�/�m�Â�» �Ê�/�¸�Ì�¸�v�e �É�Z�Æ�·�|�» �€�j�¯�Y �•�{ �Ä�¯ �d�‡�Y �[�}�Z�m �–�‡�Â�e

 �d�‡�Y �Ã�|�‹ �€�œ�À�§�€�• �½�M]12[. 
 

 
�¶�°�‹)9 :( �É�Y�€�] �Ê�³�|�Ì�Æ�· �¹�Z�°�v�f�‡�YhC/ �,�¦�¸�f�z�» �É�Z�Å

�½�•�Z�¬�f�» �Ê�³�|�Ì�Æ�· �É�Â�´�·�Y �É�Y�€�] �d�Ÿ�€�‡ �c�Y�€�Ì�Ì�¤�e �Ä�] �d�^�ˆ�¿.  
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 �Y �¾�Ì�À�r�¼�Å   �¶�°�‹ �•9       �•�Y�|�¬�» �Š�Ë�Y�‚�§�Y �Z�] �Ä�¯ �d�‡�Y �Ž�z�Œ�» 

hC /           �•�Y �É�€�f�Œ�/�Ì�] �Ê�³�|�/�Ì�Æ�· �¹�Z�°�v�f�‡�Y �­�•�Z�¿ �•�Y�|�m �½�Â�f�‡ �‚�Ì�¿ 

  �Ê�» �½�Z�Œ�¿ �{�Â�y�|�Å�{ .        �Ã�|�¿�•�Z�/�‡ �Ã�{�Z�/�» �Š�Ë�Y�‚�/�§�Y �€�/�»�Y �¾�/�Ë�Y �d�/�¸�Ÿ

  �[�}�Z�m)�±�•�‚�]     �[�}�Z�/�m �ž�˜�¬�» �t�˜�‡ �½�|�‹ �€�e ( �Ê�/�»    �Ä�/�¯ �|�/�‹�Z�]

          �€�f�Œ�/�Ì�] �½�M �Ä�]�€�/�“ �€�/�]�Y�€�] �•�{ �d�»�Á�Z�¬�» �Á �É�ƒ�€�¿�Y �[�~�m �¶�Ì�ˆ�¿�Z�f�a

�Ê�»�{�Â�‹.  

�•�{ �¶�°�‹   �É�Z�Å13 - 10      �–�/�‡�Â�f�» �É�Á�€�Ì�¿ �c�Y�€�Ì�Ì�¤�e �•�Y�{�Â�¼�¿ 

  �½�Â�f�‡ �É�Y�€�] �Ê�³�|�Ì�Æ�· �•�Y�|�m �É�Z�Å        �c�Y�€�/�Ì�Ì�¤�e �Z�/�] �¦�/�¸�f�z�» �­�•�Z�¿

              �Ê�/�]�€�n�e �l�Ë�Z�/�f�¿ �Z�/�] �Á �Ã�|�/�‹ �Ã�{�Y�{ �Š�Ë�Z�¼�¿ �Ã�|�À�¿�• �Ä�]�€�“ �d�Ÿ�€�‡

 �{�Â�m�Â�» �•�{ �ž�m�Y�€�»]6-5[�d�‡�Y �Ã�|�Ë�{�€�³ �Ä�ˆ�Ë�Z�¬�» .  

  

  
�¶�°�‹)10(:  �c�Y�€�Ì�Ì�¤�e �Ä�] �d�^�ˆ�¿ �Ê�³�|�Ì�Æ�· �É�Á�€�Ì�¿ �•�Y�{�Â�¼�¿  

 �É�Y�€�] �d�Ÿ�€�‡18.32/ � hC �,�ž�m�€�» �•�Y �Ê�]�€�n�e �l�Ë�Z�f�¿]5[. 

  

  
�¶�°�‹)11(:  �c�Y�€�Ì�Ì�¤�e �Ä�] �d�^�ˆ�¿ �Ê�³�|�Ì�Æ�· �É�Á�€�Ì�¿ �•�Y�{�Â�¼�¿

 �É�Y�€�] �d�Ÿ�€�‡25.30/ � hC �,�ž�m�€�» �•�Y �Ê�]�€�n�e �l�Ë�Z�f�¿ ]5[.  

  

        �•�{ �Ê�°�Ì�»�Z�À�Ë�{ �–�‡�Â�f�» �Ê�³�|�Ì�Æ�· �É�Á�€�Ì�¿ �Ä�¯ �d�‡�Y �Ž�z�Œ�»

      �Ã�|�À�¿�• �Ä�]�€�“ �¾�Ì�W�Z�a �{�•�Â�y�€�] �d�Ÿ�€�‡)       �€�/�] �€�f�» �®�Ë �Z�e �€�¨�• �¾�Ì�]

�Ä�Ì�¿�Z�i (  �Y�Â�¿�Y �Ä�¼�Å �É�Y�€�]         �Ê�/�» �€�e �®�Ë�{�‚�¿ �º�Å �Ä�] �Ê�³�|�Ì�Æ�· �É�Â�´�·�Y �•

�{�Â�‹ .               �É�•�Y�~�/�³�•�Z�] �•�{ �Ä�/�¯ �d�/�‡�Y �Ê�/�À� �» �¾�/�Ë�Y �Ä�/�] �•�Â�“�Â�» �¾�Ë�Y

           �¦�/�¸�f�z�» �É�Z�/�Å�Â�´�·�Y �•�{ �Ê�³�|�/�Ì�Æ�· �É�Z�/�Å�Á�€�Ì�¿ �€�Ë�{�Z�¬�» �Ê�°�Ì�e�Z�f�‡�Y

            �€�/�´�Ë�{ �c�•�Z�/�^�Ÿ �Ä�] �|�À�¯ �Ê�» �¶�Ì�» �Ê�¿�Z�ˆ�°�Ë �•�Y�|�¬�» �Ä�] �‰�‚�Ë�•�Á�€�§

           �•�{ �Ã�|�/�‹ �Ä�^�/�‡�Z�v�» �Ê�³�|�/�Ì�Æ�· �É�Á�€�Ì�¿ �Ê�°�Ì�e�Z�f�‡�Y �É�•�Y�~�³�•�Z�] �•�{

�µ�|�»     �{�Â�m�Â�» �Ê�¸�Ì�¸�v�e �É�Z�Å]6-5[  �µ�|�» �Á      �•�Y �¶�¬�f�ˆ�/�» �|�Ë�|�m 

�|�À�‹�Z�] �Ê�» �Ã�|�À�¿�• �Ä�]�€�“ �¹�€�m �Á �d�Ÿ�€�‡.  
  

  
�¶�°�‹)12(:  �c�Y�€�Ì�Ì�¤�e �Ä�] �d�^�ˆ�¿ �Ê�³�|�Ì�Æ�· �É�Á�€�Ì�¿ �•�Y�{�Â�¼�¿

 �É�Y�€�] �d�Ÿ�€�‡00.7/ � hC �,�ž�m�€�» �•�Y �Ê�]�€�n�e �l�Ë�Z�f�¿ ]6.[  

  
  

  
�¶�°�‹)13(:  �c�Y�€�Ì�Ì�¤�e �Ä�] �d�^�ˆ�¿ �Ê�³�|�Ì�Æ�· �É�Á�€�Ì�¿ �•�Y�{�Â�¼�¿

 �É�Y�€�] �d�Ÿ�€�‡25.22/ � hC �,�€�» �•�Y �Ê�]�€�n�e �l�Ë�Z�f�¿�ž�m]6.[  

  
  

�/�/�‹  �•�{�/�¶�° �É�Z�/�/�Å17 - 14�/�/�¿ �/ �–�/�/�‡�Â�f�» �Ê�³�|�/�/�Ì�Æ�· �É�Á�€�Ì

�/�/�À�Ë�{�/ �É�Y�€�/�/�] �Ê�°�Ì�»�ZhC �µ�|�/�/�» �l�Ë�Z�/�/�f�¿ �•�Y �Ä�/�/� ̄�¦�/�/�¸�f�z�» �É�Z�/�/�Å
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64                                                                       �» �Ä�¸�n�»�°�¿�Z�®�Ì �Z�”�§�Y�Â�Å �Á )�{�Y�Â�» �Ê�°�Ì�¿�Z�°�» �•�Z�f�§�•�Z�Å �Ã�•�Z�‡ �Á (�|�¸�m �,5 �Ã�•�Z�¼�‹ �,4 �,�•�½�Z�f�ˆ�» 1388 
 

             �Ê�/�]�€�n�e �l�Ë�Z�/�f�¿ �Z�/�] �d�‡�Y �Ã�|�»�M �d�‡�{ �Ä�] �Ã�|�‹ �s�Ô�•�Y �Ê�¸�Ì�¸�v�e

 �ž�/�/�/�m�Y�€�» �•�{ �{�Â�/�/�/�m�Â�»]6-5[�/�/�/�À�r�¼�Å �Á �Ì�¸�v�e �µ�|�/�/�/�» �¾�/�/�/�Ì �¶

�Á�Â�»�Y�€�]�M�Ë�p- �‚�¿�Â�m]6 [�d�‡�Y �Ã�|�‹ �Ä�ˆ�Ë�Z�¬�». �Z�Å �Ä�¿�Â�¼�¿ �c�Z�•�z�Œ�» 

�]�Z�˜�» �µ�Á�|�m �ª4 - 1�Ê�» �|�‹�Z�].  

         �¶�/�Ì�¸�v�e �–�/�‡�Â�e �Ã�|�/�‹ �¹�Z�n�¿�Y �c�Z�^�‡�Z�v�» �•�Â�¼�n�» �•�{  �É�Z�/�Å

 �¾�Ì�´�¿�Z�Ì�» �•�Â�— �Ä�] �–�‡�Â�f�» �Ê�³�|�Ì�Æ�· �É�Á�€�Ì�¿ �¾�Ì�Ì� �e �É�Y�€�] �É�•�Â�X�e

  �{�Á�|�u5/17 %     �l�Ë�Z�f�¿ �Ä�] �d�^�ˆ�¿ �Z�˜�y �Z�Å �Š�Ë�Z�»�•�M �Ê�]�€�n�e    �•�{ �Á 

  �{�Á�|�u4 - 2   �Z�f�¿ �{�Â�^�Æ�] �|�•�•�{ �Ë   �¸�v�e �µ�|�/�» �l�Ì �/�¸�Ê     �Ä�/�] �d�^�ˆ�/�¿ 

�p�Ë�Á�Â�/�/�»�Y�€�]�M �µ�|�/�/�»- �‚�¿�Â�/�/�m]6[�{�•�Y�{ �{�Â�/�/�m�Á �,.�•�Y�|�/�/�¬�» �Z�/�/�˜�y  �•�{ 

  �Ä�¿�Â�¼�¿ �É�Y�€�] �c�Z�^�‡�Z�v�»   �¶�°�‹ �•�{ �{�Â�m�Â�» �É�Z�Å 14 �Š�Ì�]   �Á �¾�Ë�€�e

 �Ä�¿�Â�¼�¿ �É�Y�€�]   �¶�°�/�‹ �•�{ �É�Z�Å 16  �º�/� ̄   �d�/�‡�Y �¾�Ë�€�/�e . �Y�~�/�·   �Ä�/�n�Ì�f�¿ 

�»�Ê  �Ä�¯ �{�Â�‹     �•�Y�|�¬�» �Š�Å�Z�¯ �Z�] �¿ �Ã�•�Y�Â�/�Ë�{ �d�»�Z�z�“ �Ä�] �Z�À�Æ�a �d�^�ˆ 

)hC /(   �Á �Ä�n�Ì�f�¿ �•�{      �[�}�Z�/�m �Ê�^�ˆ�¿ �¹�€�m �½�|�‹ �{�Z�Ë�• �,   �É�Z�/�˜�y 

  �Ä�f�§�Z�Ë �Š�Å�Z�¯ �Ê�^�ˆ�¿ �d�‡�Y .    �m �Ê�‡�•�€�] �Z�] �¾�Ì�À�r�¼�Å  �µ�Á�|1 - 3 

 �•�{ �[�}�Z�/�/�/�m �µ�Â�/�/�/�— �Ä�/�/�/�¯ �d�/�/�/�‡�Y �Ž�z�Œ�/�/�/�»18.32/ � hC  �Á

28.30/ � hC    �•�Y �€�f�Œ�Ì�] 7/ � hC  �d�/�‡�Y .       �µ�Â�/�— �Š�Ë�Y�‚�/�§�Y �Z�/�]

�,�[�}�Z�m        �{�Â�‹ �Ê�» �€�f�Œ�Ì�] �½�M �Ê�¸�¯ �¹�€�m�Á     �Ê�¸�¯ �¹�€�m �Š�Ë�Y�‚�§�Y �Z�]

�e �Ä�/�/�] �É�ƒ�€�/�/�¿�Y �[�~�/�/�m �€�f�Œ�/�/�Ì�] �Ä�/�/�Ì�·�Á�Y �Ê�Œ�/�/�^�À�m �É�ƒ�€�/�/�¿�Y �\�/�/�‡�Z�À

�Ê�» �{�{�€�³ �Á    �§ �–�/�‡�Â�f�» �É�Á�€�/�Ì�¿ �Y�~�·    �Ã�|�/�‹ �Ä�^�/�‡�Z�v�» �‰�‚�/�Ë�•�Á�€

       �¶�/�•�Z�u �É�Z�/�˜�y �Á �Ã�|�‹ �€�f�Œ�Ì�] �É�•�Â�X�e      �É�•�Â�/�X�e �c�Z�^�/�‡�Z�v�» �•�Y 

 �Ê�» �Š�Å�Z�¯ �|�]�Z�Ë.            �É�Z�/�Å �Ä�/�Ë�Ó �{�Y�|�/� �e �[�}�Z�/�m �µ�Â�— �Š�Ë�Y�‚�§�Y �Z�]

     �Á �{�Â�‹ �Ê�» �€�f�Œ�Ì�] �Ã�{�•�Â�y �¾�Ì�q        �•�{ �Ä�/�°�À�Ë�Y �Ä�/�] �Ä�/�m�Â�e �Z�]   �¾�/�Ë�Y

  �µ�|�»�e�v           �Ê�/�¸�^�« �Ã�{�•�Â�/�y �¾�Ì�/�q �É�Z�Å �Ä�Ë�Ó �Ê�‡�€�À�Ë�Y �c�Y�€�i�Y �Ê�¸�Ì�¸

             �Ã�|�/�‹ �Ä�/�f�§�€�³ �€�œ�¿ �•�{ �|�Ë�|�m �¶�Ì�°�Œ�e �µ�Z�u �•�{ �É�Z�Å �Ä�Ë�Ó �É�Á�•

            �d�/�‡�Y �Ã�|�/�‹ �l�Ë�Z�f�¿ �{�Â�^�Æ�] �h�Ÿ�Z�] �½�M �¾�f�§�€�³ �€�œ�¿ �•�{ �Y�~�· �d�‡�Y. 

�Y       �É�Z�Å �Ä�Ë�Ó �Ê�‡�€�À�Ë�Y �€�Ì�i�Z�e �•�Â�“�Â�» �¾�Ë    �É�Á�• �Ê�¸�^�« �Ã�{�•�Â�y �¾�Ì�q

              �•�{ �Ä�/�¯ �|�/�Å�{ �Ê�» �½�Z�Œ�¿ �Y�• �|�Ë�|�m �¶�Ì�°�Œ�e �µ�Z�u �•�{ �É�Z�Å �Ä�Ë�Ó

 �e �É�Z�Æ�·�|�»�v            �€�/�œ�¿ �•�{ �Á �Ã�|�/�Ë�{�€�³ �€�œ�À�§�€�/�• �½�M �•�Y �Ê�/�¸�^�« �Ê�/�¸�Ì�¸

    �•�{ �½�M �¾�f�§�€�³ �e �µ�|�»�v        �Ã�|�/�‹ �l�Ë�Z�/�f�¿ �{�Â�^�Æ�] �h�Ÿ�Z�] �|�Ë�|�m �Ê�¸�Ì�¸

�d�‡�Y.  

�°�/�/�‹ �•�{ �¶16    �µ�|�/�/�» �Á �|�/�/�Ë�|�m �Ê�/�/�¸�Ì�¸�v�e �µ�|�/�/�» �l�Ë�Z�/�/�f�¿ 

�p�Ë�Á�Â�»�Y�€�]�M-   �‚�¿�Â�m ]6[          �Ä�/�¯ �|�/�‹�Z�] �Ê�» �Ê�]�€�n�e �l�Ë�Z�f�¿ �•�Y �€�f�Œ�Ì�] 

           �€�´�Ë�{ �É�Z�Å �Ä�¿�Â�¼�¿ �Ä�] �d�^�ˆ�¿ �[�}�Z�m �µ�Â�— �½�{�Â�] �Ã�Z�e�Â�¯ �½�M �d�¸�Ÿ

�d�‡�Y .             �ž�/�m�€�» �•�{ �Ã�|�/�‹ �Ä�/�W�Y�•�Y �l�Ë�Z�/�f�¿ �…�Z�/�‡�Y �€�]]5[  �€�Ë�{�Z�/�¬�»  

  �•�Y�|�¿�Y �Ê�³�|�Ì�Æ�· �É�Á�€�Ì�¿         �d�Ì� �/�“�Á �¾�/�Ë�Y �•�{ �Ê�]�€�n�e �Ã�|�‹ �É�€�Ì�³ �Ã

�{�Ê�» �Z�˜�y �É�Y�•�Y�|�‹�Z�].  

  
�¶�°�‹)14(:  �Ä�ˆ�Ë�Z�¬�»�É�Á�€�Ì�¿ �Ê�³�|�Ì�Æ�· �–�‡�Â�f�»�É�Y�€�] 18.32/ � hC  

  

  
�¶�°�‹ )15(:  �Ä�ˆ�Ë�Z�¬�»�–�‡�Â�f�» �Ê�³�|�Ì�Æ�· �É�Á�€�Ì�¿�É�Y�€�] 25.30/ � hC  

  

  
�¶�°�‹ )16(:  �Ä�ˆ�Ë�Z�¬�»�É�Y�€�] �–�‡�Â�f�» �Ê�³�|�Ì�Æ�· �É�Á�€�Ì�¿ 00.7/ � hC 

  

  
�¶�°�‹)17(:  �Ä�ˆ�Ë�Z�¬�»�É�Y�€�] �–�‡�Â�f�» �Ê�³�|�Ì�Æ�· �É�Á�€�Ì�¿25.22/ � hC 
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5 -  �É�€�Ì�³ �Ä�n�Ì�f�¿  

        �µ�|�» �Ä�·�Z�¬�» �¾�Ë�Y �•�{          �¶�/�Ì�¸�v�e �É�Y�€�/�] �Ê�/�¸�^�« �Ã�|�/�‹ �Ä�W�Y�•�Y �É�Z�Å

    �½�Â�f�/�‡ �‰�‚�Ë�• �Á�€�§ �|�À�Ë�Y�€�§             �•�Z�/�] �d�/�v�e �Ê�/� �]�€�» �ž�/�˜�¬�» �Z�/�] �Z�/�Å

�Ä�]�€�“   �|�Ë�{�€�³ �s�Ô�•�Y �É�Y        �Ê�³�|�‹ �Ã�Z�e�Â�¯ �•�Y �Ê�‹�Z�¿ �É�ƒ�€�¿�Y �¥�Ô�e�Y �Á 

 �Ã�•�Y�Â�Ë�{ �Ä�Ì�·�Á�Y             �¾�Ì�/�q �É�Z�/�Å �Ä�/�Ë�Ó �Ê�/�‡�€�À�Ë�Y �c�Y�€�/�i�Y �Á �ž�˜�¬�» �É�Z�Å

        �|�Ë�|�m �Ã�{�•�Â�y �¾�Ì�q �Ä�Ë�Ó �€�] �,�Ê�¸�^�« �Ã�{�•�Â�y    �Ã�|�‹ �Ä�f�§�€�³ �€�œ�¿ �•�{

�d�‡�Y.  

                   �Ž�z�Œ�/�» �Ä�/�·�Z�¬�» �¾�/�Ë�Y �•�{ �Ã�|�/�‹ �¹�Z�/�n�¿�Y �Ê�/�‡�•�€�] �…�Z�‡�Y�€�]

         �Ã�|�‹ �Ê�À�Ì�] �Š�Ì�a �‰�‚�Ë�•�Á�€�§ �–�‡�Â�f�» �É�Á�€�Ì�¿ �€�Ë�{�Z�¬�» �Ä�¯ �|�Ë�{�€�³

         �Ê� �]�€�» �ž�˜�¬�» �Z�] �­�•�Z�¿ �•�Y�|�m �½�Â�f�‡ �É�Y�€�] �Ê�¸�Ì�¸�v�e �µ�|�» �–�‡�Â�e

            �Ê�/�¸�Ì�¸�v�e �µ�|�/�» �Á �Ä�f�/�‹�Y�{ �Ê�]�€�n�e �l�Ë�Z�f�¿ �Z�] �Ê�^�‡�Z�À�» �Ê�¿�Y�Â�z�¼�Å

           �É�€�f�^�/�‡�Z�À�» �Ê�/�À�Ì�] �Š�Ì�/�a �Ä�/�·�Z�¬�» �¾�Ë�Y �•�{ �Ã�|�‹ �Ä�W�Y�•�Y    �,�l�Ë�Z�/�f�¿ �•�Y 

�µ�|�» �Ä�] �d�^�ˆ�¿ �d�‡�Y �Ã�{�Â�¼�¿ �Ê�¸�^�« �Ã�|�‹ �Ä�W�Y�•�Y �É�Z�Å.  

                 �Š�Å�Z�/�¯ �Ä�/�¸�u�€�» �•�{ �É�ƒ�€�/�¿�Y �[�~�m �½�Y�‚�Ì�» �¾�f�§�€�³ �€�œ�¿ �•�{

            �Ã�{�•�Â�/�y �¾�Ì�q �É�Z�Å �Ä�Ë�Ó �¹�€�m �½�{�Â�¼�¿ �Ä�§�Z�“�Y �Á �Z�Å �Ã�•�Y�Â�Ë�{ �µ�Â�—

              �•�{ �s�Ô�/�•�Y �h�/�Ÿ�Z�] �|�/�Ë�|�m �Ê�³�{�•�Â�/�y �¾�Ì�/�q �¶�Ì�°�Œ�e �•�{ �Ê�¸�^�«

         �Ê�—�Z�ˆ�^�¿�Y �‰�‚�Ë�• �Á�€�§ �Ê�— �Ã�|�‹ �[�~�m �É�ƒ�€�¿�Y �Ê�¸�Ì�¸�v�e �Ä�^�‡�Z�v�»

  �—�Z�ˆ�^�¿�Y �€�Ì�£ �Á            �É�Á�€�/�Ì�¿ �Á �d�/�‡�Y �Ã�|�/�‹ �ž�]�€�» �ž�˜�¬�» �Z�] �[�}�Z�m �Ê

              �Ê�/�¸�Ì�¸�v�e �µ�|�/�» �–�/�‡�Â�e �Ã�|�/�‹ �Ä�^�/�‡�Z�v�» �‰�‚�/�Ë�• �Á�€�§ �–�‡�Â�f�»

�º�Å �{�•�Y�{ �Ê�]�€�n�e �l�Ë�Z�f�¿ �Z�] �Ê�^�‡�Z�À�» �Ê�¿�Y�Â�y.  

                   �Ã�|�Å�Z�Œ�/�» �Ã�|�/�‹ �s�Ô�/�•�Y �µ�|�/�» �l�Ë�Z�/�f�¿ �Ê�/�‡�•�€�] �…�Z�‡�Y �€�]

            �Ã�|�/�À�¿�• �Ä�]�€�/�“ �¹�€�/�m �Á �d�Ÿ�€�/�‡ �Ä�/�¯ �Ã�|�Ë�{�€�³)   �Ä�/�Ì�·�Á�Y �Ê�/�‡�€�À�Ë�Y

�[�}�Z�m (  �d�Ÿ�€�‡ �•�{ �•�Â�•�z�]        �{�Z�/�Ë�• �¹�€�/�m �Á �Ó�Z�/�] �{�•�Â�y�€�] �É�Z�Å

�€�“              �Ê�³�|�/�Ì�Æ�· �–�/�‡�Â�f�» �É�Á�€�/�Ì�¿ �•�{ �Ê�Ë�Y�‚�ˆ�/�] �€�Ì�i�P�/�e �,�Ã�|�/�À�¿�• �Ä�]

           �É�Á�€�Ì�¿ �Ã�|�À�¿�• �Ä�]�€�“ �¹�€�m �Á �d�Ÿ�€�‡ �Š�Ë�Y�‚�§�Y �Z�] �Á �Ä�f�‹�Y�{ �[�}�Z�m

�|�]�Z�Ë �Ê�» �Š�Ë�Y�‚�§�Y �É�ƒ�€�¿�Y �[�~�m �½�Y�‚�Ì�» �Á �Ê�³�|�Ì�Æ�· �–�‡�Â�f�».  
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