
���� ���	
 ��
�� ��� ���
���� ��
�� ���� ���� !� �	�� "�#$ ��
�$% ���
&'(

 ��� �� ��		� 
�� 
����� 
������ ���
� �� �	��� �����
����

�)*�+ ,*��-(*���!% ��.$ �/

  ��!"
���#�:     %&'(� )�� �� *���� +�
�  "            �-� �� 
-!� ���. *��� /� ���� �� ���� �&01 +��(�� +�����

+��2�3�   �4
5 �� 1 
�   �
� 6�7��� ���� 
� .    �4
5 ��  �� 6�7��� +�
�   %&-'(� 
-� "     *&-9'� 
���-�1� /�
  
�  ��:���  
;���� - �	��� ����� 1 
<7�
=� - �	��� ����� �&� .     �-(>�?� @-�� )�-�  �&-A	� @���

  �� �&�
�� �� ��		� 
����� 
������ ���
� �� �	��� ���������
� ����.
  ���1� 1 ��&�:           �� �� B�� +�
���� 
:�5&� �(>�?� C� D�1EF @�� �G �� 
������ ��
�   1 
��-�

H           ���
I J�K�� +��'�
� L1� �� ��		� 
�� 
������  �M��F  .       1  ���<� N�OP�2� L1� /�  ��:��� ��
           ���	<�
F ��  /��� ��&� Q�RST�  U���� 1 ��	�� �� �(0�
�         ���1 �&-�  �-� 
-P�
T �&A	� @��� �� +�

���
I . ���        ���4� J
� �� �1�1 /� VF ��Excel     /� +���. W�5&� ��&�      �-	��� X'0 ��O3    �-� ,   1 @�M��-��
B4
I ��
3 ���(� )�
��� .

Z����:           Q�� �� B��[ �P�1 �	��� \�&�� N�5�P Z���� ]���
� G        ��&��[ B����� �� �(>�?�  �� 
��^�_   
����� N���� ��_`a *&���	�b��1 N���� �`^Hc   \�-�� B-����� N���� �caa`   B-����� N��-�� 

�4
P  +�__a�c    C��F N���� ��^a�    C��d����� N���� a��`c      *�'b��F 1 Q�#���� N���� �c�_a  ���� 
 ���[1��� 1�^��G�&� ���� .

�K���+
�I:      1 �-���� �
-�.  �;��� 
����&� 
5&2[ D7� �� 
����� �� 1 
������ Q���[ +��eI�1 
           � ��-K�� 1 �	-�
F *�
� �<�F �	" ��O3 /� X��	�  1 
��b�� +1
�� f��5 B�
��� �� @�	9'�  ��  �-�M�


� ���.��� D��� �� B��[ - �P�1 �	��� *�&�.

 g�1+���� +��: � �$�� & �

!01� ��!�$ ��$02 03!& "4*�� �"4*�� 5��67  

*(8�$ 9:;$ �<044� ���
���� ��
�� ���� ���� !� �� �$�� & �

!01� =�$02 �*�*0$ 0
�! >�4
���  ��?
/8 <044� ���
���� ��
�� ���� ���� !� ��*�$�$ 0
�! >�4
��� 

Archive of SID

www.SID.ir



                                                                                                  <044� �1
 � �$�� �

!01� ��!�$ �� "4*�� 5��67

���� ���	
 ��
�� ��� ���
���� ��
�� ���� ���� !� �	�� "�#$ ��
�$% ���
&'(

��

���#�
 �!�@@4A� �@@$! ,@@*! & �@@�! ���@@$ B@@3 �$C@@�
         �@�! "@
-�D �!�@E F�*G� ���$ �*G�� ��� ! �
�AE!& .

       I!�� � �@� ! & I��$ J��4$ K��L$ I��D����  0@@�:�7
        ���
�$ � �@$�� & �@

!01� =�@$02 �M;$ "@N�� &

�@�! I��O
E! I�1*04	 � �E %! ���DP . I�1@
-�@���

        I�1@
&� & ��@
�@� IQ�@:�@4�7 & R !� �&�@-!%&�
          & �D0 % ���
 ���S7 ��@� T* %! ��@$�� & �
!0@1�
          & �@1*��	�� I��:! ���S7 ����	
U! & ��4��- ��
2��

  �@
�� I��%��            %! �@�A	U ����
@
 0@
� & ����@$ �
    �
@
!01� =�$02 & =� ��$! "N�� "�?�$ ��*� I��
          "
2�� &��&� I0*0U J !�$ & =C��$ �� !� � �$�� &

��!.
    =�$0@@2 %! I��O@@
E! V�-�@@W ���@@*%�! "@@X�D!

        ���@ ! �@A�)Y 5�:� "� � �$�� & �

!01�   & "@ �*!�D
          ��@D�� ��@�! ���@1�� I��� =�$02 ,*! " �
�&����

!            ����
@�! & �*P��@� R#4@� I�
@�!� �� ���*%�! ,*
��� 0�!�2 04$��� ����� ��&� ��� "� J��4$ %! "4�1�.

        J��@4$ Z�O@[7 I!�� �%\ I�����A$ �*���4

    "$� �� �]  %! �
!01� "�     ��O
E! 5� �� �
!01� �!�*�

  ��!� ��	�! "A$�U .        ��� ,�:�?�@$ �@����A$ ,@*! !�*%
     	O7 ���4� "� !� ���� I\����   �!�@�$ ���$ �� I��D

            �*�@	4�!� ���@[� �@�$ J��4$ 5� %! R[� ,*! �1�
�$044� .       ��! ,�	$ ��$ ^L� �� �:�W! =�	�	O7

       04@
�� I��O
E! �* ����� �0A
$ 5*\� >��!�� .  "@�
       04@
�� "@X �� �����A$ �=��W �� .    �@
!01� R@[�

          ���
2! �� "� �A��4$ �)�  "� "� ��! "
��!& R[�
*�@@
1� 0@@*�� ��!�0@@
�� "
@@
!� !� ,@@�	$ ��@@��	� , .

   "$� �� I!�U! �� ��_-�$      ��@�$ �$��4� �1
�:�A- & ��
�$  ����� "� ��
        ��@�  R@[� ,*! "� �
:&� �!�!GD

 �-�@@� �@@�	�! �`�@@4��*% ���@@	
U! I�1�@@[� 0@@4 �$
 04�0�)(.(

        �����@� %! I����� �� %&�$! ��
!01� R[� �$!
          �@$ &�@�&� J��@4$ 0*0@
 I�@��4�47 �� 0@
�� . @$ 5��

        ,@$!� ��@L� �
!01� R[� �:�$ J��4$ ��)	�   & �@�D
���
�D      J��@4$ ,�$c7 ��6  & ��! R*!�-! ��3 �� I!

           "@4*�� �!�@�$ "� "U�7 & �� T* %! �
��� �:�$   & �@�

     �@@*�:&! �� �@@�*� I�@@� %! �P R��@@� �� �A@@�
"$� ��          �!�@E �����@� ��@$�� & �@@
!01� R[� �!�*�
 ��!�)/    .(

@@A:�L$ ��4��@@7 "@@X�D! d�O@@2 �� �@@	]4$ "
           & �
@
!01� =�$0@2 "N�� �� �0
 9�7 J��4$ �!0_$
          "@� ��@�  I0*��7 �:& ��! "
-��  =��W � �$��

    ��! "]3C$ 5��E �P �!0_$ . �$ "
�D    ��@L� "� ��

  ���ef %      �$ �0� "� �
!01� ��$ J��4$ %!�&� . �
3

          ��@1� 5�:0@� "@
-� �0� J��4$ %! �	�  �D!    & �@� I�&
@@��4$�  ����
@@�! "@@ \�_A$ �0@@
�� � ��@@ ! I&�@@�  h

         ^�6W �*�*0$ �� ���
�� "

!� ��]
 ! "� ��� 0�!�2
             "@
-� �0@� J��@4$ �� �@���! R��@� �� �� ! I&�� 

 0*P ��U�� .        & ,�7\ I��*�$P �� "� �_�_67 I�4)$ ��
   " ��:�� ��0
 ��# ! h�`!��� "�3� (f  %! �\� ���@���$ 

           @� �@
!01� =�$0@2 "@N�� �� ��@U�$ J��4$  �0@� "
�$�&� .       ���@  �1����� �*�_*�-P I������ %! ��* ��

   "� �!�if % "4*�� %!   I��U I��)   "@4*�� %! ��+  I�@�
��4��� (       �@$ �0@� �@
%�$P j��� I�1 �
���	�� �&�

)k.(
     & �!�@@]  h3�@@W �@@1$ I�@@1l6)$ %! �@@�*

���      m6� ��$���� � �$�� �

!01� ��]  �!����0 !
  ��! �
!01� ��O
E! . ��W! "
��     �@
!01� ��O@
E! 

» "4*�� 5��67«(          �$0@2 0@3!& �@� �@	�E ,��A7 & 
  �@�!)k .(   �@@
!01� ��O@
E! =�@@A:�L$ �@$ ���@@� ��

        F%�$P ��O
E! "��:�3 �� ���! "
-��  =��W V\�W!
              ���@� !0@�� ��@2 I!�@� !� �)@��4$ ���*�U F�&�� &

     �0@@� I!�@@� %�@@4� �@@
!01� ��O@@
E! ��@@�! %! I!
���   & �

!01� ��$! �!����0 !   ��! �4
P�  I��O
E!  .

  ��O@@
E! =�@@A:�L$ "@@� 0@@�!�[� ��@@� �@@D! J@@E!& ��
         =�@�CY! "� �-�* 0�!�2 �� I�&�� �%!��p� �
!01�

 ��! q0 ! ����� ��U�$)i.(
          ,*�
�@�� "@� 04
�@� � ��� �!�r�  & �!�*0$

       0@ �!� "@4*�� 5��67 "� !� %��  .        T@	� �@1 P "@� !�@*%
�$    "*�$�� "� 04	1�� �7 04�   " ��X ��    �0@
 s�O@$

       �* ��*% �0_4*! �1
	�E !�X ���!) �@� (     �� �0@
�� �@$
 "4*�� ���#�        �
�@�� 5��67 �#� ���! R��� 5��E ��

��! "�U�7 5��E "*�$�� R*!�-! �#� & ��!� �%\.

�- Cost analysis

Archive of SID

www.SID.ir



                                                                                                  <044� �1
 � �$�� �

!01� ��!�$ �� "4*�� 5��67

���� ���	
 ��
�� ��� ���
���� ��
�� ���� ���� !� �	�� "�#$ ��
�$% ���
&'(

��

            tC@Y! 0@4$%��  �@� J��@4$ %! K�@�L$ ����
�!
           %! ���DP & J��4$ ,
-�* ��*�U 5�
 %! ^N!& & B�E�

     �@� J��@4$ �*�1  5W�3        =�$0@2 ��@��	� & �@���� 
�@@�! �
@@
!01� .  & �@@	�� =�@@_�_67 ��@@�$ ,@@*! ��

�@@$ h@@��4$ I�����@@�^�6@@W I�*�O@@7 0@@ !�7 %! �@@7
            u�@[7! �@1U !� �!�*0@$ & 0�� "`!�! ��U�$ ��AN&

��	O7 0*�	  I��* �0�#4� I��)/.(
J@@	U��!� 5@@��67 & I�&P  "@@4*�� ���@@� �� �@@�

"$� ��       d�O@2 �� I0@��$ ����� =��CY! ��    & t!�@ ! 
    �$ ��!�- �

!01� =�$02 ���E!04� .   �=�@�CY! ,*!

          %�@�  ���@$ �:�@$ J��@4$ �@#3 ��!� ���  %! "

GD
 �@@$ �"@@$� �� "@@$!�! I!�@@�  ��@@6  R#4@@� �� 0@@ !�7

         �"@�:&! �
@
!01� =�$02 "`!�! �� ��4���� I��D����
             �*�@�  5@_  & 5@	3 5*�@�& ��%!�: �7�M;$ I��D����

    ��$ ��  "
-� ���� J��4$ 0
�� 0 .    �@$ v*�
  ,*! %!  �!�@7
            �* ��� ����
�! �P "	� �* "$� �� %! ,�A$  �
	�E ��
           "@N�� I��0@3!& & d�@2 ��!�$ "�*�_$ I!�� !� �1 P

      �@-�D ��@�� =�$02)e (       w�@- h@:�L$ "@� "@U�7 �@�
         !� <044@� �1
 � �$�� �

!01� ��!�$ "4*�� 5��67

�*�!� �!�E �]  0$ "A:�L$ ��# ! �1U.

� 1 ��&� ���1
      I�����@� @ ���@W�7 "@A:�L$ T@* "A:�L$ ,*!
  �@@�!�$ "@@��� 5$�@@
 "@@A:�L$ ���@@$ "@@A$�U & �@@�!
        �@67 I�1
 �

!01� I�1���*�� & � �$�� �

!01�

       ��@� <044@� ��
��1
 �
!01� ���$ R
��.  �@#3
   I��$P "A$�U ��!��  " �	 ) 5$�
(x   �
@
!01� �@��$ 

 & � �@@$��y�
@@
!01� ��@@�*��  ("@@ �	  F&� &�@@�D I
��� I��	
�� =��O�.

 J	U �1U ��!� I�&P     I�1
&� %! %��  ���$ I��
   & ")3�O@@$ & ��@@U�$ q�!0@@$ & ��4@@�! %! ����
@@�!

  0
 ����
�! �0���$ .  ��!� "�4*! "� "U�7 ��  ���@$ I��
           ��!� t�@  "@� ��
�@� ��@� =&�@�
$ %��      J��@4$ %! �@�

  0
 ����
�! ���
[$  .       =�@�CY! �@1U "� �)�7�7 "�
   %! ��4���             & �@�!�$ ��@2 & F�
�@D & z�@Y 0@3!&

   0
 ����
�! �

!01� I�1���*�� .  �@
2!��� �1U  �@�
   54��� "�)           & ��@� "-�@N! �I0@�� �>�@): B3 �w�_3

  ��	
2�@� ���U! (  �0@ &�� %!      �I�!0���@3 0@3!& I�@�

      I�@1$�- %! 9@�
[$ I��0@3!& I�@1
�:�A- ��$P �1U
         ,�	� "� "� I��$P I�1$�- ,�4{	� & ��U�$ I��$P

��]4$              �@1U & 0@*��D ����
@�! ��@� �0@
 �@3!�Y 
     %! ��@
�� �%!�@: & &�!� ��-�O$��+ & �-�O$ 5*��&

":!�3           I�@1���*�� & �@�!�$ I!�@� �0
 ���W ��) ! I��
0
 ����
�! � �$�� & �

!01�.

 �	��� @��(� h&�� - W>�     
�-����� �-��
� +��-0 +�-�

������ +����M��F 1 
�����.

( w�_3 @:   w�_3 "��� 5$�
       ,*�2P �� "� �*�*!�$ & 
           5$�@
 ��@2 "� ��! �0
 0�E 54��� �E�_3 R�-
           "@� Z:�@2�  }�)$ & 54��� "� �
2!��� Z:�2 }�)$

     �@$ �@�  �@$�-��� �1@� 5$�
 0@
�� .   54@��� w�@_3
  I�1
��@@
 "@@� �@@
2!��� }@@�)$ �@@� �@@�!�� !� �
��@@

       ")@@��6$ �
��@
 0@4$��� �@�  �@� ~!%! "@� �7�$0@2

���	 �*!.
/  ��� "-�N! @:            =0@$ �� 54@��� "@� ���@U& J@	U 

���� �-�*�� ��� "-�N! �!�4A� "A:�L$0 !.
k  >�): B3 @:            =0@$ �� 54@��� "@� ���@U& J@	U 

���� �-�*�� >�): B3 �!�4A� "A:�L$0 !  .
i I0�� @:            & I0@�� �@��� 54@��� "@� ���U& J	U 

    �$ �-�*�� ��� �2P F!���    �� ���_7 044�(/   �0@
 
��!.

(
e8I0_  ��+ ���U : ���@� !� �
2!��@� @@@@ 5@$�@
 

(/
 ��!�� "� I0_  ��+ ���U �!�4A�fff/ef��� ��*�  .

x8  ��	
2�� ���U! :     "��`�1 �	
2�� I�1� ���U! 5$�
 
��! �0
 �2!��� �

!01� I�1���*�� ��]4$ "�.

y  & �!�$ @  �-�O$ �%!�: :   "4*�� "��� 5$�
     "@� �*�@�
 �
@@
!01� �@@�!�$ �-�O@@$ �!�@@$ & �%!�@@: "@@�17 �@@���

��! �0
 �2!��� �

!01� I�1���*�� & � �$��.
'     �-�O$ ��
�� �%!�: & &�!� @:  "4*�� "���   &�!� I��

 & � �@@$�� �
@@
!01� �@@�!�$ �� "@@� ��@@
�� �%!�@@: &
  �0@@
 s�O@@$ �
@@
!01� I�@@1���*��  5$�@@
 !� 0@@ !

$����D.
�    ,��7 �%�D �w�� �KP @:     ��! �*�1
2!��� "��� 5$�
 

               �@�!�$ I!�@� ,@��7 & %�@D �w�@� �KP s�O$ ���� "�
        �@���� ���$ �

!01� I�1���*�� & � �$�� �

!01�

��! �0*��D �2!��� "A:�L$ =0$ �� .

Archive of SID

www.SID.ir



                                                                                                  <044� �1
 � �$�� �

!01� ��!�$ �� "4*�� 5��67

���� ���	
 ��
�� ��� ���
���� ��
�� ���� ���� !� �	�� "�#$ ��
�$% ���
&'(

��

  - 6   �� B��-[ �-;��� *��/ 1 B��[ �P�1 @��(� h&�� 
���� - 
������ W��7� +���P�1�(>�?� ��&� 
�

��!� �2 �
!01� 03!& :
 q��� �)E!�$( 03!& (f"_�E� 

  ���@@� ��@@	*!% & �!���@@� ���@@$ �@@)E!�$ ( 0@@3!& (f
"_�E�

 ��!� �2 ��]47 =�$02( �03!& ' �"_�E� 
 �
%�$P >C�k 03!& kf"_�E� 

�*�$�$ 03!& :
 �!���� ���$ �)E!�$( 03!& (f �"_�E� 

 ,�7&� =�4*�A$( 03!& (f"_�E� 
 �� � % =�4*�A$( 03!& (f �"_�E� 

 ��
4�IUD( 03!& (f"_�E� 
 ���!GDIUD( 03!& (e"_�E� 

 �����4���!& 03!&:       ,��!& �� ^�_�7 ~!%! "� (  �03!& 
e "_�E� 

           ��*0@	� �@� �CM & ���Y! v�- I�14��!& ^�_�7 �_-
( 03!& x��! �0
 ��]4$ "_�E� .

��6$ �
!01� 03!&:
T* �#4����  03!&  ��� k �"_�E� 

" �	  �*!G+ �!�$ I�!���k 03!& kf"_�E� 
       �$�@	� & �*!G@+�!�$ J@*%�7 & "@�17 ,��$! 0*�%��(

 03!&(e"_�E� 
 �
��047 =��� �&0W//( 03!& (f �"_�E� 

 �

!01� "*��L2! �&0W( 03!& (e"_�E� 
T
��: �*�*& �� ~!%! "� ( 03!& e"_�E� 

��	� �� & =�_*��7 :
 B*��7 ��( 03!& e �"_�E� 

 ��	� �� ��( 03!& (e"_�E� 
T
�p !0 �:

 �!0 � �0���( 03!& (f �"_�E� 
 �!0 � ��$�7/ 03!& kf"_�E� 

��U I��Di 03!& xf"_�E� 
 �

!01� "4*�A$ ��!�$//( 03!& e"_�E� 

"-�3 �
!01� 03!&I!:
 �7�$02 ��D��� 0*�%��( 03!& /f �"_�E� 

D��� 0*�%�� �
A4W ��( 03!& kf "_�E� 

 �0 &�� 5���7( 03!& (e"_�E� 
 �
A4W q�1
 0*�%��/ 03!& ef"_�E� 

 ��� ����� 1 ���K� h&����:
��!�   J	U %! �� ��     =��O� 9�
[$ I��03!& %! I�&P

  "$� �� ��!& " ����$     �!�-! ��  �� I!Excel   ,*! I!�� "� 
"@@*�#7 ���@@$ & 0@@*��D ��!& �0@@
 �@@3!�Y ��@@]4$ & 

   I��$P 5��67)        s!�@6 ! & ,�� �@�$ �"4*�� J	U VCl$
���$ �� T���7 "� "4*��  ���A$ (�-�D �!�E .

 Z����
     ��!� 5��67 & "*�#7 >��! ��    0@3!& ,�� ��$ ��

         I�1���*�� & � �$�� & �

!01� ��!�$ �� �$02 "`!�!
    <044� �1
 �

!01�x/   03!& )    ���A$ s!�6 ! ��k( (

    & ���$ �� !%! "�          �$0@2 "@`!�! 0@��$ ��$% ���
$ �� 
iy�   "_�E� )     ��@�A$ s!�@6 !//y .(    "@4*�� ,�� �@�$

 ��4@@@@���(xfeyf(f ��@@@@*� ) ��@@@@�A$ s!�@@@@6 !
ykkk/(e (   @ 0@3!& "4*�� ���
$ & ���$ �� ~!%! "�

  �$02(y��/   ��*�  )     ��@�A$ s!�@6 !k'(y (  ��@� .
 �&!0U �� v*�
  �*��/&(��! �0$P .

i��
     @A:�L$ ,@*! ��W! s0�    "@4*�� ���&P �@�0� "

  "@$� ��  �$02 @ 03!&     �� "@� �@�! �
@
!01� I�@�
           "@� �@�! ���@� I�1
 � �$�� �

!01� ��!�$ ^L�
           ,�:�?�@$ �@1U I0@��$ �!��! s0� ,*! "� ����
��
          & �
@
!01� �@ &�A$ ��@
!01� ���$ �*�*0$ ���!�$

��� 0�!�2 ���� !� ���*� .
           "@4*�� B@�E� ,�@�A7 "A:�L$ ,*! =�E =��  %!
     ���@�&.� �@]  0@$ "� "{ P >��!�� @ �$02 03!&

 �$ @ z�Y"4*�� %! I��!�$ !�*% �0
��   "@`!�! �� "@� ��
      C$�@� ��@L� 04

!� R_  �$02 "     =��O@� & B@�E�

0*��D ")��6$ " ����$.
  "4*�� d�O2 ��     qC1
�! "4*�� 5�)E %! �*��

              �� "@�:&! �@���� "@� "@U�7 �@� =!��1#7 & ��	
2��
  0���$ �1 P d�O2        �
2!�@4�* �0@� 5�:0� "� 0
 �

   & �
@@
!01� �@@�!�$ I�1 �	
2�@@� �2�@@� ��@@� ��
     =!�@@�1#7 5@@*�67 ��@@� �� ,�@@4{	� & � �@@$��

"*�$�@@�   �� "@@�:&! =�@@�CY! ��@@)  & �@@� T@@* %! I!

Archive of SID

www.SID.ir



                                                                                                  <044� �1
 � �$�� �

!01� ��!�$ �� "4*�� 5��67

���� ���	
 ��
�� ��� ���
���� ��
�� ���� ���� !� �	�� "�#$ ��
�$% ���
&'(

��

            %!  =!�@�1#7 0@*�2 & �@�!�$ �2�� "4*�� d�O2
         qC1
�! "4*�� ")��6$ ���
 ��  & ��*� I��)  "@�

    ��!� �W�2 ��$�- & F&�(  �    ��#*! %! I��D��U �1U
             �@]  s�@W ���@$ &� ,*! ")��6$ %! v*�
  �� F��7

0*��D .       ,�@�A7 �� 5@$�� ��@L� "@4*�� ��!�$ �*�� �$!
�-�D �!�E �]  0$ �$02 03!& "4*��.

              �@
!01� 0@3!& �� "�@W�3 v*�@
  "@� "@U�7 ��
      ��@���� & �!���@$ %! �

!01� I�1
)E!�$ "� ��!� �2

  �$ ��# ! !�    ,�� �@�$ 0��        �$0@2 0@3!& �@� "@4*��
((�k/ �$          �0@
 ,��A7 "4*�� �� "�*�_$ �� "� 0
��

            =�$0@2 ,@*! I!�@� ��
@�! �
@
!01� � &�A$ ���7
/(ky       & ������ �)E!�$ I!�� ��*� ('��   I!�� ��*� 

    �&0@3 �� ���!� �2 ��]47 =�$02e  �@$ �@�!��  0@
��.
 h��'� �1�0� :��� ���
� �� ����
� C�!:� �� B��[ �P�1 �	���  ���&�
�� �� ��		� 
�� 
����� 1 
�������

"$� �� ��                         

 ���$ ��  �
!01�
��!� �2

�*�$�$�����4���!&��6$ �
!01� �
!01�
"-�3I!

T
��T
�p !0 �=�_*��7" �2&�!�

��
�  � ��a�e'((ffe'e''i(xe/y8kfx'x888
I%!�(k�k''kff(f/ky(fk/x8(ik/'/i(fi(xx(k(fx'e

=03&(/if/(f'f(((ix�88/kie(8y(e('8
�4�� ,�!(x(ix((eex(/i/((yif�8('ie(e�ei'88

�:!�+((/yi(''ekyy�y(i(��(x/kke�'(/kik�f88
,*0:! zCW(//'exy(/(fkx'(x'f'8e'ke888

>0E(/�yfy(''x/ii(//i�8y((k/xi/e(/y�k8
"�	�(kfi'�ykf(xey/(�ik/(y�ex(fykxi(k/�/yeye(''((
��!��-((f'f'ifk''i/88('y'i/k/k'k88

"�_- �*\&(/i'x''(i(f���(�//x//ye/(iifx/fkkxyi('/xie(k
=�) �'xe''e'yke�yyke8yk(/888

9*�A7((i(k(yf'(((�ek//'fi8(kk(i8'f/kf8
���P >�)�(('(y��'ey/(f'k�x(/ki(((/x�8''(xexiy

�A-�
 ��$!'x'xx(e/y/fy((i(i8'/fei'�f'(ki'k�xe�
�!��1�(kk/i((xe�(fe/�(yx'iik/''i�exe('xei(�xiyxe'f

��!��:CU(//kyxe'yif('�i''8��'ykx�e�/kk�x8
��: ���*����/y�(k/i/(kfy'888888

 "�	� ���*��((//���x�i(ef/i888888
   "�	� ���*��/(x(ei(iixk/kxk/888888

��!��- ���*��y'/'(ee/y8888888
9*�A7 ���*��(xxx'/fixx(yfi/888888
"U�-  ���*��xxxy(if/x(/ff(888888

���*���!��1� (kfff�eef((eie888888
5� J	U/yiiiy/eyyfe/i(ik(/fkx�y((/eyfkfk/eieifkxki'/ek((e'�e
,�� ��$((�k/((/fe(f�yi(ieef//e(i('�ekeikfiki'/e(�k(x

 " ��$(//'e��'e(fyxi(ekxk(y�ex(k'/(kexye/(//((f(y/
���A$ s!�6 !/ek'k�k�iifxixyk(//ff(ee((xk�ff/'e('//x/y

: a �$ � �)�
�� "4*�� & "$� �� �W�O
2! I��&�!� ��4��� "4*�� 5$�
 "4*�� ,*! 0
�� .

Archive of SID

www.SID.ir



                                                                                                  <044� �1
 � �$�� �

!01� ��!�$ �� "4*�� 5��67

���� ���	
 ��
�� ��� ���
���� ��
�� ���� ���� !� �	�� "�#$ ��
�$% ���
&'(

��

 �1�0_ :   �� �&�
�� �� ��		� 
��� �� 
������ ���
� W��7� +���P�1 �� Q���[ �;��� *��/ \�&�� 1 B��[ �P�1
����

"$� �� ��                

�]  ���$ ��S
$ �
!01�
��!� �2

�*�$�$�����4���!& �
!01�
��6$

 �
!01�
"-�3I!

��
����
�p !0 � & =�_*��7
��	� ��

" �2&�!�

 �0
  ��# !  �$02 03!&
 %&� ��

//A'�'/(kik�

 "`!�! ��$% ���
$
  %&� �� =�$02

/f(B'feiey�xxyk�//''

A : ��! �0
 "`!�!  "Y���$ 03!& �� 5+�
 54��� ���7 "� ��! �
$02 03!& �!0A7 ��]4$.
 B :�$ "Y���$ 03!&  54��� ���7 �$02 "`!�! 0��$  ��$% 5� ��]4$0
��  .

        �$02 03!& �� "4*�� ,�� ��$ �*�$�$ 03!& ��
        �1 P R
�� �67 �� % "� �0
 "`!�!((/fe    �� & ��*� 

 ��$    ���A$ s!�6 ! ,��k�k�      "�*�_$ �� "� ��� ��*� 
        ���� !� �

!01� � &�A$ ���7 �0
 ,��A7 "4*�� ��

/x(/             �&0@3 �� I�!���@� �@)E!�$ �@� I!�� ��*� i
       �@�! ���	  �2!��� "4*�� �
!01� �
��� ��!�� . %!

    �$ "4*�� =&��7 ,*! 5��         ���@
! �@*% ��!�@$ "@� �!�7
��	  :

(   !�� ��!0 �
�! "4*�� @      �@�A	U I!�� 0*�� "{ P >��
            I��@� =���@� ,�@4{	� & ��@
 ��# ! R
�� �67

��! �0
 ,��A7 I�!�!.
/   �
2!��� R*!�-!  @    ��@� ��   54@��� "@� ��(k'(

 "� �)� (k'f
k             �� �-�O@$ �!�@$ & 5*�@�& 0@*�2 "4*�� R*!�-! @

 ���(k'(
        �����4��@�!& "$� �� �� �$02 03!& �� "4*��

(f�iy    �
$ �� & ��*�     ���A$ s!�6 ! ��iifx   ��@*� 
��� .        ,��!& %&� "4*�� �&0� �0
 ")��6$ "4*�� ,*!
�$0
�� .

        �@� "@4*�� ,�� �@�$ ��@6$ �
!01� "$� �� ��
    �$0@2 03!&(ieef          �@� "�@*�_$ �� "@� ��@� ��@*� 

   ��� "A:�L$(kyi      ��� �0
 ��# ! ���� ^L� �� "� 
)k(              �!�@$ J@*%�7 & "@�17 ,��@$! %! 0*�%�� �� "4*�� �

  �*!G+(i/(         �E� ,*! �� "� ��! �0
 ")��6$ ��*� 
    �!� �!�@E �]  0$ ��� 04X ,*! �� !� ���7 "4*�� 0*�� .

   "-�3 �
!01� m6� ��      03!& "4*�� I!//e(i  ��*� 
  ���A$ s!�6 ! �� &(//ff   �@�! "
@
!� "@4*�� ��*�  .

            I�@1��D��� �!0@A7 <044� �1
  �� "�4*! "� "U�7 ��

   ��!0  ��U& I��*% �
A4W         "@4*�� 5@�:� ,�@	� "@� �
       "@-�3 �@
!01� m6� �� �$02 03!&     �)�@  "@� I!

�$ �7\�� �

!01� I��03!& �*��0
�� .
   0@@3!& "@@4*�� ,�� �@�$ ��@@
�p !0 � R@[� ��

   �� �$02�      ���
�p !0 � 03!& I!�!� ���$ eikfi �
     ��@�A$ s!�6 ! ���
$ �� & ��*�xk�ff   ��@� ��@*�. %!

 @@�  ���@@$ I�@@1�&�D ��@@	7 "@@� �@@# P =�$0@@2 "@@� %�
           �@� � �@$�� �
@
!01� ��!�$ �� �$! 0 �!� ��
�p !0 �

      �P �2�@� �@*% ��U& "� "U�7)   54@��� & =!�@�1#7
��
�p !0 � (          �
�@�� �� 9A@N 5@�:� "@� " ���c
$

         �����@� �!��$ �� =��]  �0� & ��
�p !0 � �*�*0$
��@@1� ��P ,�`�@@� ����@@� ��@@
�p !0 � I��0@@3!& I�&

�$  �� ��$ "�*��L� 0
��       ��*�1@
 �� �$0@2 03!& ,
  ��$i �$ ���$ �� ~!%! "�  %&� �� 03!&  0
�� .  "@� �%\

           "@� "@� ��@
�p !0 � �$02 �0	� "� ��! I�&P��*
         �@�! ���@� �!0 � �0��� 5$�
 �0
 "`!�! ���$ . ��

  0@@3!& "@@4*�� �@@��
$ ��	�@@ �� & =�@@_*��7 R@@[�
ki'/e            ��@�A$ s!�@6 ! ,�� �@�$ �@� & ��*� /'e('

 "@)��6$ ��*� 0*��D  .   =�@_*��7 "4*�� �@� "@�*�_$ ��
          �&0@3 �� �W�O@2 R@[� �� ��	@� �� &(f   �@�!�� 

 "@@4*�� ��	�@@ �� �@@* =�@@@_*��7 �$0@@@2 �@@� I!�@@@�
 �$ �2!������D .       03!& ,�� ��$ "� "U�7 "� �-�Y %!

    �0
 "`!�! �$02)k     ���$ �� ~!%! "� 03!&  (�	   �!�@7
      �7 �
:&� R[� �� !� �$02 ,*! "`!�! "$!�!��	  "�U .

         R
�� �*� !�7 �W�O2 R[� "� ��! �:�3 �� ,*!
��!� !� =�$02 ,*! "`!�! 5$��.

       R@[� �� �0@
 ,�@�A7 �$0@2 @ 0@3!& "4*��
  " �2&�!�(�k(x  ��� ��*�  .        "@4*�� �@� "�@*�_$ �� "�

Archive of SID

www.SID.ir



                                                                                                  <044� �1
 � �$�� �

!01� ��!�$ �� "4*�� 5��67

���� ���	
 ��
�� ��� ���
���� ��
�� ���� ���� !� �	�� "�#$ ��
�$% ���
&'(

��

      �W�O2 R[� �� �{�� "[� /xff    & ��*� (xff
        �$ ��!�� ,*04X "[�  �� ~!%! "� ��*�0
�� .  �@��
$

��$%      " �2&�!� 03!& 0��$ ��� (((   0
 ,��A7 "_�E�  .
            "@� "@ �2&�!� <044� �1
 ^L� �� "�4*! "� "U�7 ��
            ,�@4{	� & ��!� �!�@E ���@$ >�
�� �� �-�� �!0A7

 " �2&�!� ��:�A-           "@`!�! I�!�! =���@� �� �@_- �@�  ��
�$         R[� �� �$02 ,*! "`!�! I!�� �7�&�N !G: ����D

�!0  ��U& �N�3 ��3 �� �
:&��.
   �$0@2 @ 03!& "4*�� ,*�7\�� "�4*! "� "U�7 ��

  "4*�� "� ����$  �$ ��4��� I��        "@� �@# P %! & 0@
��
        0*�� 04
�� �
*�*0$ J��4$ ,*�
 !�D %! � �� ! I&�� 
             �@-�D ��@�� !� �1 P "4�1� =��O� & ��	  "U�7 �P "�

��! �1 P ���� "��� 04X �1�!� %! ��* "�.
   "� �� �$�� =�$02 I�!GD!&      �� ���
�@D ��@L� 
      �W�O2 R[� ���7 �1
 ^L�)     & =�@_*��7 0@4 �$

    �!��	�� "4*�A$ & " �2&�!� ���	� �� (  �@$ "`!�! ���@D .
               �@
1� �@���� �@� =�$0@2 ���@$ �@� =��W ,*! ��

�@@$ �@@-�*�� "@@4*�� 5@@�	67 %! �@@� & 0@@4*�	  I�@@�
�����     �$ I��D��U �
:&� R[� "� �&P    �� !�@*% ��


      ���$ %! ��  �
:&� R[�    "4*�� � �$�� =�$02 �1U
 �$ �-�*��            �@_- 0@*�� �@:&� =��@W ,*! �� & ���D

����� R_ 0
�� "

!� �044� =��]  & �!GD.

 X��	�
( .   0@	6$ �,�@{�D �@
�� .     �`!��@� @ "@4*�� �@����

  � �@@$�� �
@@
!01� �@@�!�$ �� ��@@
�p !0 � =�$0@@2
        �C�@D ��
@�! �*�
�&� & I�1
(ky( . ��@*��  "@$� 

   0
�! ���4
���)MPH .(    ����@ !� �
!01� �0�� !�
 ���	
 ��!�17 ��
�� ����/('e.

/  .�@@N�0	6$ �I0@@�!% . �0@@
 ��@@	7 "@@4*�� ,�@@�A7
         & �$0@2 t�@  T@���7 "@� � �$�� �

!01� =�$02

 "`!�! I��03!&      �
!01� ���$ ^L� �� =�$02 �04��
��
��1
 .       ��!�@17 ���$�� & �
!01� ��O
E! R*�	�
 ��$ ���P(ky'.

k  .  �@@
����@@3� ��@@	A . & =�$0@@2 "@@4*�� ,�@@�A7
     ��� � �$�� �

!01� I��03!&(kyi     ^L@� �� ((

��
@@��1
 .��@@*��  0@@
�! �@@��4
��� "@@$� )MPH .(
     �!�17 ��
�� ���� ���� !� �
!01� �0�� !� . ���	


/yxy.

i  . �`�:��X ��p�- .       �I���@� �@
�� ��@
!01� ��O
E!
�1X�4$ .          �@  ��O@
E! ��@  ��!�@17 ��&! ��@X .(kyx
"6�W :(�k .

e  .>&��� �I�&� "��� �
�� . �*�*0$ "A��7 "$� ��
"4*�� 5��67 @ �

!01� "�:&! I�1
)E!�$ . ��&! ��X

 ����3 �7!���
 ! ��4��- "���$ ��!�17(kye �
"6�W :(f' 8(fx.

Archive of SID

www.SID.ir


