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	�� +-I�, �	  "�F  

�"����B'�= �&�[F� I��  ����1*����� 0�%� �2����� ��� �2�s���� ���� ���� �3 #'�" f(�" ���	 )4  

1  'A O�6�� �"()�%  '�QG z"4�8 r�65� �(��)�(�/.�( �2 �C 4x	 ��C�� #�$%&�' �"()�%  �4F	 #�*%&�' ��F	 +�3  J��4� ��F	 +��C 4x	

 �(4%  r,��� ) �QF$�G +�N�N�,4 'A O�6�� �]��U r3��� ) �"()�%  +�N�N�, A �� ��F	 +��C 4x	  
Email: soltanigerd@yahoo. com 

 )��"*  

�3 �q)(�' #��= �3 ��q�63 ����F=) �*%E 1�, +��e� �3�"(� (4R�� J3 �	�(" 7�� (' �%��"8 �&���8 J&4388 ;1387  0�F{�� -�U +(4i3

 �3 �B'�i, X��  ��C k4F3 ^��> (' X(46 �B +.W4 0B�= ��5&� 'A �"()�%  '�QG z"4�8 r�65� J	(A� (' (��*, . cF62� -4[�

 X��� �F/� (46 �B O�4�]3 �*%E 1�,1 ;  1�, O)�3) "� �]3 �(��3860 Z[� "� ��2�, �6��F�� ?6%, (2;  I.� 1�,) "� �]3 �(��38120 

?6%, Z[� "� ��2�, �6��F�� (3;  ��� 1�,) "� �]3 �(��38180 ?6%, Z[� "� ��2�, �6��F�� ( ����F= ���W 74F�� X��� �	�B (46 �B )

 ��q�63)����W 74F�� O)�32)4 (�6*C (' ��= 4F�  ( ��>(� ))�&�6�(�5� #�� -./� ) �&�QS/� #'4, ( �����3 . �J,43 f�S,(� �1��"8 �� ('

0B�=(��> ��(�3 '(4� Y&��� �/(' ) ?%E X= '�*F�	) J,43 X= '��], �#��C' X= JE�� '��],  . �� O�%& Y&�(�) JA5, 7)�G V�6&

0�� (�' ��]� �/(' ? Z[� (' }4B +�S/ �3 �*%E 1�, cF62� -4[��e� TNB J  �C'  .1�, 1�AB� J '�' O �%& V�6&  �*%E

''�= �� ?%E X= '�*F�	 ) J,43 X= '��],�#��C' X= JE�� '��], �J,43 f�S,(� 1C�  w	�3 .�C' �� 1�AB� �( Y&��� �/(' ��) .  

���F  +��F  :�&���8 J&43�3 ���q�63 ����F=��*%E 1�,  

+,�-,  

) 4�& ���( �3 �� #��	 ��e�, J  0�� �[��� X��4	 ��6�Q� "� �* j8  '�4� ���s�C'(�' �)(�' O�C��= #�e4� .  ��6�Q� "� �* �*%E

) �	�(" +h4i�� J3 �6S$�C ��Q,(��E J��� �C J  ������ #�&" ��� ��C 1�,  ) ?%E �(4%  O�4�]3 J  O��� lEh�3 ) O�QG (' ���3

�''�= �� j4��� ?%E J��& ���& �� '(�). �� O�C��=��*%E "� (��B �3 ��&�4, ��3��W "� j��6G� �*%E 1�, J3 �=��3��W X��, ) �=

��C' O�%& �(�="�� ) X�]�� Y*	. ��C��> JF�G "� 74F�� '�4� �=��3��W X��, (' J���8 ��C���� )���)�W (�4�&4�8 +��� �,) ) ����F=

��q�63(� �� �=��3��W +(��E "� �Q�A&8 ) u�%� �S� ^G4� �&4� )1 .(�$' H�U "�7��]6�� ��0��4� ����F= �q�63�  1�, +��e� �&�4, ��

�C' 1C�  �( �*%E . (' +h4i�� ��Q& '�*F�	 ) O�C��= ��( �3 �q�63 ���.= '�3(�  0�a� +��e� �3 J[3�( (' �(���3 ��C z(�A=

'(�' '4G) �*%E 1�, T��� )2.( T��� J3 O�C��= X��, (' ��e4� 1N& ���)�W ) ��q�63 ����F= �� l2%� O�6� �W (' �%��"8 (' 

'(�' h�3 +(��� JG(' ) �(4���*%E 1�,.  ) +(� O�C��= �)( ���4, ) 0�)�N� 1�AB� ���3 ��q�63 ����F= �e� ��$' ��N�, ('

�� J]��[� �B� �& j8 T��� (' �4=(4� )9  )8 ( �� ��5&� �%��"8 A�& J��W �)( ))3  )5 .(��8 0��3 �,)�S6� V�6& J .  J3 �R& J3 )

 �'�" ��C(46 �B�#��= f4& Xa� '(�' �$6�3 T��� T���) 74F�� '�3(�  O�A�� ) O��" )7 .(('  ) ������4�3 ��C ���W �%��"8

'�' O�%& V�6& �� ��(�3 �*%E 1�, 0�, ��q�63 ����F= '�3(�  J3 �� J&�' �4=(4� �*@4�4A�B  �C�F= "� X�> ��3 �)( ���W 74F��

�]3 �( A6��46B O�A�� �(�' ��]� (4[3'�' 1�AB� �� J&")( 0��C 1�AB� "� J5�6& ? O�4 '�' 1�AB� A�& �( ��3 Z[� lE�� )  1N& )

�� 03�e ��%� ��C��{��4S�B (' f���� ��� ) f���� j�v ��C ���� ^���, �S� (' �Q&8 )4 .( O��� (' '�*F�	 �3 ��q�63 ����F= #'�� +��e�

�*%E T��� 0�, J��W ��>(� (`3 0�S�  ) z) '�' O�%&  O�=�= O�6��Q� ('  ��q�63 ����F= #'�� Z[� )' �3 ���W 74F�� J )6;3 

(�6*C (' ��=4F�  (�z) '�*F�	 1�AB� w	�3 l��E j8 1��W J3 0��& ���" JE�� '��], �#"4> '��],  zA( �/(' 1C� ) J,43 f�S,(�

�� ��(')" �/ (' ) #"4> .�& �(�' ��]� �e� #"4> 0��3 O") �3 ���0�� . �)( �3 �6�a� +��e� f4�5� (' �&�4, �� ^� �, �� �F  (4[3

 +�S/ �E�3 �3 ��q�63 ����F= ���W 74F��) �*%E 1�, cF62� -4[��e� ��(�3 J]��[� �� "� H�C ���� ���C �3 ) ���3 J6��' O�C��=

���3 �� �&���8 J&43�3 �)(�' #��= Y&��� �/(' ) '�*F�	 �?@4�4B(4� .  
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� 	&�,�� .��  

��N�, ��  �	�(" 7�� ('88;87 'A O�6�� �"()�%  '�QG ��"4�8 r�65� J	(A� ('  ���B��gG ��	 �331  ) JG('53  ) ����� JN�>'

 ���B��gG 74U54  ) JG('17 �'�= ��G� 'A J�4� (' r>�) ��= ?%E ��B I�F>� f4& ��>�� JN�>' . ���3 +�  ) I2� ) �"�� #'��8 (� 

X��� 72   '�]3� J3 +�4  (' �6�5/2 �6� ) �� ��5&� A�q�W (' 7�� #�� ��S�� 7)� (' #�� J�Q, ()`31387  �Q,�  XE�' �S'( +(4i3 �3 JF/�B

�QS'(� 30 �6� �6&��  �J,43 JF/�B )10 c'( �)( �6� �6&��  �� �'�= 0% 1��"8 3 J +(4/ �3 �B'�i, X��  ��C k4F3 -�U

X(46 �B 0�F{�� (�6E��  �34 (��*,�'�= ��5&�. [�4 �*%E 1�, - O�4�	 J3 �F/� (46 �B ) X���1 ;  ')��� 1�,)74�]� �(��38 ��$�C J3 

 ��2�,60 ?6%, Z[� "� �6��F��  �. (A 2 ; I.� 1�,)"� �]3 �(��38120  ?6%, Z[� "� ��2�, �6��F��A( �3; ��� 1�,) "� �]3 �(��38

180  ?6%, Z[� "� ��2�, �6��F��A ( I>( X��	 X(46 �B ^� �, X��� �	�B ��C(46 �B ))O�QS/� #'4, ;�&�6�(�5� #�� -./� I>( ( )

 ��q�63 ����F= �3 ���W 74F��) ���W 74F�� O)�32)4(�6*C (' ��=4F�  ( f4�5� (' )72  '�]3� J3 +� 4  (' �6�5 /2���3 �� �6� . J�Q, ()`3

 7�� #�� ��S�� 7)� (' #��1387 '( +(4i3�� J6��  �Q,�  XE�' �S .) "�C ��QSF	 ��G) ��(��38 X��� 0��' +��F�	 0��  "� �]3 ...

�'�= 0�e #��= �@4�4�B X���� ) J6B�= ��5&� . '��], �#��C' X= JE�� '��], ) J,43 f�S,(� X��� �C lE�� ���= #"��&�) X= 0��'�3 (� 

 �C J&4�& ?%E ) �, X= O") J,43 X= )10 �C "� J&4�& +�  () �'�= ?%E #�$%��"8 XE�' ) ���= #"��&�  X= '�*F�	 0�Q& ('

�'�= J����� (�6*C (' ?%E.  �Y&��� o��26�� ���350  ('4W ���= Y&��� "� X�> JF/�B.3 J  �+�  �C #�� ?%E ��QF= "� ��=

 (' ) �"4, �#��1000  +�� J3 ��5&4F  XE�' j8 �6�� �F��3 O��8 z4G "� �]3 0	��  ���� #�$%��"8 X�� (' ���= Y&��� j8

�'�= ��5&� 'A �"()�%  '�QG z"4�8 r�65� . (�AB� ��& ?�  J3 �C #'�' JA5, ��C #'�' 0�e "� YWSAS  z)( J3 �C ��$&��� J��N� )

�� ��5&� �*&�' .  

01(� 2��34  

 ?@4�4B(4� +�S/  

 Y&�(�) JA5, 7)�G V�6&) 7)�G1 (� ��3 J  '�' O�%& (' X= '��],) #��C' X= JE�� '��], �J,43 f�S,(� �3 �*%E 1�, cF62� -4[

'(�' '4G) �/(' ? Z[� (' (�' ��]� H.6E� J,43 . J,43 f�S,(� ��6%�3)58/42�6��6&��( #��C' X= JE�� '��], �)85/8 ( X='��], )

)78/129 ( Z[� J3 L43��1  �*%E 1�, )')��� 1�, ( J,43 f�S,(� ��6�  ))55/27 �6��6&��( #��C' X= JE�� '��], �)22/6 ( X='��], )

)82/54 ('43 ��� 1�, J3 L43�� .0���& '4G) (�' ��]� H.6E� }4B +�S/ �R& "� ��>(� ) ��q�63 ����F= ���W 74F�� �'�N� ��3 ��)  .

 J,43 f�S,(� ��6%�3 �'�' O�%& ��$&��� J��N� V�6&)77/43 �6��6&��(�� '��], � #��C' X= JE)9/9 ( J,43 (' X= '��], ))5/144 ( �e� J3 L43��

 ���W 74F�� �1�, O)�3 X3�N6�2  J,43 f�S,(� ��6�  ) #�� -./� I>( ) ��q�63 ����F= (�6*C (' ��=4F� )17/26�6��6&��( JE�� '��], �

 #��C' X=)2/5 ( J,43 (' X= '��], ))42 ( ) ��� 1�, X3�N6� �e� J3 L43��4  -./� I>( ) ��q�63 ����F= ���W 74F�� (�6*C (' ��= 4F� 

'43 �(�5� #�� . ?%E X= '�*F�	 �X= '��], �J,43 f�S,(� 1C�  w	�3 �*%E 1�, +�� 1�AB� J  0�&8 �$&��3 #��8 0��3 V�6&

'4� �� .''�= �� O�C��= f�S,(� 1C�  w	�3 �*%E 1�, h4/� .(�%B 1C�  �j8 '4��  ��C J&�%& "�  ) ��( 1C�  J5�6& (' ) ���8

0�� �C ��3 ) J>�� (' #D43 74F� J]�4, . I  �4��� �e� ���)� J  0�� X��' ���C J3 ) '4� �� ')��� ���&� #"��&� �74F� ��( 1C�  �3

'�' l�2%, O�C��= f�S,(� ) �Q=�3 ?v4  #"��&� �)( "� O�4, �� �( O�C��= �)( �3 �38 .  

?%E X= '�*F�	  

5, V�6&0�� (�' ��]� �/(' ? Z[� (' ?%E X= '�*F�	 �3 �*%E 1�, cF62� -4[��e� TNB J  '�' O�%& Y&�(�) JA . ��,h�3

 ?%E X= '�*F�	)08/1252 (�6*C (' ��= 4F�  ( ?%E X= '�*F�	 ��6� ) ')��� 1�, (���, J3 L43��)14/555 ( 1�, J3 L43��

��� '43 .  

 ��$&��� J��N� V�6& ���s�C ?%E X= '�*F�	 ��6%�3 �'�' O�%& �C)2/1414��=4F�  ( �1�, O)�3 X3�N6� �e� J3 L43��2 (' ��=4F� 

 ?%E X= '�*F�	 ��6�  ) #�� -./� I>( ) ���63 ����F= (�6*C)2/399��=4F�  ( ) ��� 1�, X3�N6� �e� J3 L43��4  (' ��= 4F� 

� -./� I>( ) ��q�63 ����F= ���W 74F�� (�6*C ?%E X= '�*F�	 1C�  ^G4� �*%E 1�, +�� 1�AB� J  '�' O�%& V�6& '43 #�

 Z[� ��3 �'�" H.6E� ��) 0�� #��1  �*%E 1�,) "� �]3 �(��3860  ?6%, Z[� "� ��2�, �6��F��A ( Z[� �32  �*%E 1�,) �(��38
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 "� �]3120  ?6%, Z[� "� ��2�, �6��F��A (��& '4G) ?%E X= '�*F�	 ���� "� �( �(��38 '�*F�	 (' �'�" 1C�  O)�3 O�4, �� ) '(

 "� �]3120  ?6%, Z[� "� ��2�, �6��F��A ���3 �� �*%E J3 �&���8 J&43�3 ���& X��, #��C' O�%& J���� �� J  '�' ��5&� . J3 JG4, �3 J 

���3 �� �`W J�G4, �'�i6>� �R& "� j8 H�i� 1C�  (��N� �� �JN[�� (' j8 '4�� .  

(' Y&��� �/  

 Y&�(�) JA5, 7)�G V�6&) 7)�G1  ( (�' ��]� �/(' ? Z[� (' Y&��� �/(' �3 �*%E 1�,  cF62� -4[��e� TNB J  '�' O�%&

0�� . Y&��� �/(' ��,h�3 �'�' O�%& �C ��$&��� J��N�)934/0 (J3 L43��  Y&��� �/(' ��6�  ) ��� 1�,)696/0 ( O)�3 (���, ���3

1�, '43 .C Y&��� �/(' ��6%�3 J  0�� O8 �$&��3 �C ��$&��� J��N� V�6& ���s�)055/1 ( ) ��� 1�, X3�N6� �e� J3 L43��2  ��= 4F� 

 Y&��� �/(' ��6�  ) #�� -./� I>( ) ��q�63 ����F= ���W 74F�� (�6*C (')66/0 ( ) 1�, O)�3 X3�N6� �e� J3 L43��4  (' ��=4F� 

F= ���W 74F�� (�6*C'43 �&�QS/� #'4, ) ��q�63 ���� .  

  

   

 M��'1 .l4�7& �Z�	 T��F U�	�"#$% T+<�( �	 U� 	&�]< T)���	 U� +F�A 	&�]< T+<�( d�6<�& l4���&� +��X<  

  

���g, r3���  

 JG('

�'�"8  

    +�]3�� ��$&���     

 f�S,(�

J,43)�6��6&�� (  

 X= JE�� '��],

#��C'  

J,43 X= '��],   X='�*F�	

?%E)4F� ��= (  

Y&��� �/('  

(��*,  3  **21/122  1/873 ns 2546/144** 44/44799  ns ns0035/0  

 �*%E 1�,

)D (  

2  **26/1400  44/486** 38442/608**   
 

** 83/3381617  
**3549/0  

�F/� u�[E  6  **75/20  281/4 *
 1020/014 ns 70/43543  ns 385/0 ns  

 ���W 74F��

)F (  

2  ns16/7  596/2  ns 901/202 ns 63/90341  ns ns0442/0  

 I>()V (  1  ns78/6  190/0  ns 4/753 ns 200 ns ns0009/0  

D*F 4  ns00/12  556/0  ns 1518/311* 47/94382 ns ns038/0  

D*V 2  ns42/0  180/0  ns 197/422 ns  ns 78/158  ns0029/0  

F*V  2  ns63/6  510/6 * 436/725 ns ns 39/80725  ns0122/0  

D* F*V  4  ns52/2  835/4 * 267/530 ns ns 82/12640  ns0015/0  

u�[E  12  6/30 473/1  573/515 35/42421  0207/0  

ns�*�** Z[� (' (�' ��]� H.6E� �(�' ��]� H.6E� '4G) ��	 ^�,�, J3 �5  Z[� (' (�' ��]� H.6E� ��/('1 �/('  

 4&	��� � �"�<  

 r�65� ��6�� 0��( �q4>�3� �(�/ �/�& �6 ' ��>8 "� JF��) ��3 'A �"()�%  '�QG z"4�8)�(�/.� ( �� ��5&� (' +�	��� X��' J3

I��& �� �&�'(�> J&����/ ��N�,.  
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