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�
4� �"1��+Q:  

1. �4��
� �(E8�c<�"� �� ��(� :�4��
� �(E8�c !8����4�8 ��6��=8� !`�8 �6��=8� ���� &8 �+H
 ����(8 ��(�
�
��	 .�# !'E1 m4K � _�� ����"#��� �>
 4� ��(U� ?��.  

2.  �� <#
/ �B1 ��+:�T� g(:"<#
/ uW�".  
3.  �8 ���.��(jz1 ��=(� �� ��+:�T�"��(��	 �� ������".  
4. D	
8 Ic��3&�  �� 	��	 4�(
 ��=8� &� �4�(
 	�
�"&"�=6".  
5. ��D� ���4 :�# !'E1 m4K � _�� ����"#��� �>
 4� &� ��� ����D ��(U�.  
6.  �� ���.��(jz1 ���4"���
���".  
7. $�F1����� ;��"1 : 4� �1 m�Q &�+%� � 7	�U�" !��""� I(A^1".  

  
 ?("YA6��# Cc�� 7
+c 	�
� � !����"# <6�F/ ?�� �	 &� !8����4�8 9�:�+1�� ��6��=8� ?���A��4� �"1��+Q ��
�:  

1. 9�L(E+1 :&
��� 4� _Q� P

 �6 4�!�
AQ ?���� �	 ����` IB� �	 �!E��U1 ���. 

2. -��G J���1 :!G�N� � ����1 4� _Q�. 

3. _('�H� !8����4�8 :!�
��"�� !8����4�8 I}�. 

4. 
AQ X8���!� 

5. !NT# -��G 

6. &��
�8!
�+(��/ ��6 

7. ������A
 ���=��8�6  
  

 �>
 P�AD� � P
2
� �8 X+1�� ����+` � ����"#��� �8 &+3�N� 4� x/ ��6��(U� =(
 � �6��=8� ?�� ��� ��i &8 m4K
 !"U� &U%�W� ��H8 &8 &D
1 �8 � ���
M"�U"�- ���# - ��4�8 - O7
NB�" �
N1 � {R�� �	��"�(/ �!���8 	�
� ;

��� ��# .  
  

4 @��A��BC �!��2 

!�(�
1 P

 4� �2�3 <6�F/- !� !���A(/�#�8 .CAD �
B
 !���8 &8 <T8 ?�� �	 �9�QR:� ���M
!� &�`�	�/ <6�F/ -�� =(
 � �&%�H� ;1��� &EHE�	
# .  

  

4-1 ��DE�� 
��F G3H  

&
�T8��� -�� 4� P
2
� 9�(8	� &8 S
8�� 9�QR:� ���M CAD ���8 �� ���8 � !AEQ 9R�� � ;�� �(>

&"�=� � �6��(U� V��T���6U%�W� �8 ��RQ <6�F/ ��&� 9�(8	� <6�F/ P
2
� �8 X+1�� ����"#��� �>
 4� �
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��	�� �	����� .� 	�
� ��6��=8� 4� !^�!� &��"���/ h('B1 ?�� �	 �	���� ��
k3 9�HED ;%�c �	 &� �#�8
��� ��# I(A^1 .� &��"���/ ��+�Q�y`�# !D�4 &H��'� &8 &� �
�.&"�=� � �6�4��
� �1 	4�	�/ !� �6 �	��4 �

�#�8 !� �4�G !+1��� I(EB1 $("^1 ��+�Q� &8 &�H8 . � �6��(U� !���� ���(8 ��"(A:� ;H� �
>"� &8 ?�� �8 ��RQ
9�
�� � 9��>
 4� �&��"���/��	�� �	����� P
2
� �8 X+1�� ��	���� ��6 .>"� &8 ?("YA6 ��
� 4� ��"(A:� �


 &��"���/ ��� !���
 9��((L1 7�AQ� �
>"� &8 �?(NNT�� 9�	��"�(/ � &(%�� &+3�N� 4� &��"���/ d
\��\ �	
8
�# �	����� . �	�� ~�B% � <6�F/ P
2
� �8 X+1�� ����"#��� � ��NNT�� �8 &+3�N� ?A2 <6�F/ ?�� �	

�� ��# �	����� �!8��4�� �	 ��
M 9��>
 ?(�
�(�� . !8����4�8 � -��G �3�� 4� �<6�F/ ?�� 4�(
 	�
� 9�QR:�
�# ���M CAD �3�� ?�� ����"#��� � ������ � ���# .8 	��G� ?�� & �
�# d�T�
� �"AG�6 !G	�N1 �(e 9�
�

 ����# d�T�
� 	��U1 �7 	
8 ��
 .���/ !���8 5�6 &���\&

A
 &
 ���� P
2
� �8 X+1�� ����"#��� ��6 ��
	�N1U��D 4� !G&� ����M .

A
 	��G�&� H��'� &8 	
` yNT1 &8 &D
1 �8 ��# d�T�
�&�  ��6��(U� !D�4

&"�=� � ��6��(U���4�"�`�	�/ �6 . a
N` �	 ��N�T� � �(�� u(2
1 ���U8 I3��� �	 I(EB1 O��� �%
�� ���8

B
�� ��"���/ &8 !�
�T��/&�  !D�4 9�H��'� b�('� &EAD 4� �!D�4 9�H��'�) 7��D1 ( ���
�T��/ &8

 �	�	�# .  
  

 I�-H1. !D�4 9�H��'� �	 !�Q�� b�('�  
  

� ��=� J�&K�  @��� �� >��  

��H^�  1  
 �1 ��H^�g(U2  2  
 �1 g(U2 ���(8 ��+H
  3  

�1 ���(8 ��+H
 ���(8  4  
���(8  5  
 ���(8�1 ���(8 !E(`  6  

���(8 !E(`  7  
!E(` �1 ���(8 !E(`  8  

uD�� R��� �� ���(8 !E(` �!E(`  9  

  
CAD 4� x/�	 ���
�T��/ 9�QR:� ���M ��(U� !D�4 9�H��'� 	�
��6��(U���4 ��6 � &"�=��8 �6  &8 &D
1

�	 9�3R�� � ����4�� |�
 �8 9�H��'� ����4�� !���8 &8 �8

 ��6��(U� !� ����4�� 	
+
 9�
����.  
  

4-2 �'� � L���� �� �!  

I�� :(! :M-�  

 ?�� 5�6<6�F/ ��
%��!� !8����4�8 9�:�+1�� &�T(�M ���"Q ?���A�� ��"8�#�8.  
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+�� :(! :�����&�  

U%�W� �8 ��RQ �	��	 �>
 �	 ���# &� !�E�T� ��6��(U� &8 !8�(��	 ���8&� "(�(/ � 9�(8	�&�  !���8 � P
2
�
��&+3�N� �!
��4�� ���
� ��6�AQ ����""� 5�N� 4� !`�8 � ���# ������ �8 =(
 �	�U����  9K
NB�

�# m��
� ���# . �
�.� 	��
� &(E� h(�E1 �8 &� ��	�� C�4
1 ���# ������ ?(8 h('B1 &��"���/ ?(%�� ?("YA6
�M 	�
� �	 ���(/ &� ��G�� ���c ���# ����"#��� � ������ �}�� hG�
1 	�
� ��4 ��6��(U�u(2
1 �6  �	�	

�#:  
1. �4��
� �(E8�c��(�  
2. <#
/ �B1 ��+:�T� g(:  
3. ��+:�T� �8 ���.��(jz1 ��=(�  
4. D	
8 Ic��3&� 	��	 4�(
 ��=8� &� �4�(
 	�
�  
5. ��D� ���4  
6. ���.��(jz1 ���4 

7. $�F1����� ;��"1 

  

+,! :(! :�����&� ���  

 ���8 ���(U� ��4 �����"#��� �8 hG�
1 4� x/ � �%
�� ���8 <6�F/ ?�� �	�G��
 ���c �>
�� q
G ��6��(U�.  
  

+���� :(! :����/��  

&��"���/ � &+3�N� 4� I��3 J���
 � h('B1 ��>
 �3�+� &8 &D
1 �8 ���# ������ �>
 �	�� ~�B% �8 ��6
&"�=�8 �6 &!� ��4 {�#<(/ &� ��"#�8�M 	�
� �	 �1�# �B8 �6:  

1 .9�L(E+1  2 .-��G J���1    3 ._('�H� !8����4�8   4 . !�
AQ X8���         5. -��G
!NT#   6. &��
�8!
�+(��/ ��6  7. ������A
 ���=��8�6  

  

4-3 A��BC @��  

 �4�G !+1��� &EHE� I(EB1 -�� 4� �&U%�W� ?�� �	)FAHP(��
%�� ��D ��T(�M ���"Q ��"8&�  9�:�+1��
��� ��# �	����� �!8����4�8 . -�� 	�
� �	 �N�T� !B(2
1 4� x/ &��	� �	AHP  �FAHP �	�	 � -�� &8 �6

FAHP !� ���c !���8 	�
��
�(�  .  
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4-3-1   @��FAHP )
��$ ������ �� �! "��#� -����$(: 

8 &��AQ <'
 �4�G !+1��� &EHE� I(EB1 ?G ��(����&"(�8 �	 �� �4�����4�� !8����4�8 9�:�+1�� � 	��	 �6
!���AQ <T8 �
�
1e�e	 4� ��&� �"� CG� a
N` ?�� �	 �� ������ �:�` .���&�  !E�FAHP  9���1

 �8 !
��"\AHP 8 � 	���
 & !E� �
:FAHP !� �(U+1 ��4 _���
�%� 4����A
 :  
1. �!+1��� &EHE� �`�	 ?((U1 

2. ��
�T��/ �>
 4� !D�4 9�H��'� m��
��� 

3. � �
�.� -�� &8 ����4�� I(EB1 � &�=�1  
4. x��1�� 	�����4�G ��6 :	��Q� �8 !
�84 ��6�(L�� &8 !D�4 9�H��'� 9�4�(��� I��+1 7��D h+: �!}E}�2 

5. +��B�&� �4� �>
 	�
� -�� �8 �4�G ��6)!� &��	� �	 &� �
�\ -�� fR}���M.( 

  
 I�-H2. !}E}� �4�G 	��Q�  

  

 ��H� �! 
��$ ��-D�

J�N� ��
�H�� 

 ��H� �! 
��$ ��-D�

J�N� 
�	*��2 >��� 
����O	� 

)9/1  �9/1  �9/1( )9  �9  �9( �
c ����# 

)7/1  �8/1  �9/1( )9  �8  �7( X�
�� 

)6/1  �7/1  �8/1( )8  �7  �6( �
c ��(H8 

)5/1  �6/1  �7/1( )7  �6  �5( X�
�� 

)4/1  �5/1  �6/1( )6  �5  �4( �
c 

)3/1 � 4/1  �5/1( )5  �4  �3( X�
�� 

)2/1  �3/1  �4/1( )4  �3  �2( �
c ��+H
 

)1  �2/1  �3/1( )3  �2  �1( X�
�� 

)1  �1  �1( )1  �1  �1( ��H^� 9
c �8  

 
-�� ���8 gE�T� ����"H�

 �
� 4� !�E�T� ��6FAHP ��� ��# &���� . � ��
6�K �� �
� 4� 7�� ?(%��

 =Y���/]12[ ����& !� �	����� !}E}� ��
kQ C8�
1 4� &� ��#	�� .!E��8 ��
Q �	 ]13[ C8�
1 4� �	����� �
&'
4�i ��
kQ	�	 	��"�(/ �� �� . � _�������^A6 ]14[� 
B
 !���8 &8��  ?(AT1 �	 !Q
"N� -
6 ?G 	�8���

�+H
 �	 �4�G ��6AHP �"�`�	�/ .�
�\ ]15[ ���8 ����D 7�� !G�U� &8 �FAHP �	�/ C8�
1 4� &� �`
&U�
1 I(EB1 � &�=�1 -�� � !D�4 9�H��'� b�('� ���8 !}E}� ��
kQ!� �	����� ��	
A
 . �;(1�1 ?(A6 &8

�"(\- 
H6 ]16[ � wO� �����^A6 ]17[ � ������� �����^A6 ]18[ �
	 �]19[ � !% �����^A6  ]20[ � �"O\ �
����^A6  ]21[ � �� �����^A6  ]22[� �...�6 �� $�
�%���D _���� ��8� FAHP ����� �M 4� &� ��
	�	 &( ��

 �
�\ 7��]15[  4�%
+'�(8 �(���� � &�`�	�/ �M {�# &8 &��	� �	 � ���� ��# ��	�
`�8!	
# .  
 �
�\ 7�� �	1996 #��! ��8� �H� I3�4�G I� U� �"\(EB1 -�� $A� �8 ���(+1��� &HE� I! ����	 &	� .

�"#�8 !� !}E}� �4�G 	��Q� �-�� ?�� �	 �	����� 	�
� 	��Q� .� �	� 9�H��'� ���8 !}E}� �4�G 	��Q� 4� -�� ?

 [
 D

ow
nl

oa
de

d 
fr

om
 ja

m
lu

.li
au

.a
c.

ir
 o

n 
20

26
-0

2-
04

 ]
 

                             8 / 14

https://jamlu.liau.ac.ir/article-1-465-fa.html


2- 4٦)    12*2(   ٤*   ����� � ����
ت و �
ر�د	� �ن ����    *  

21  

g(: 4� �	����� �8 &� 	
# !� �	����� !D�4 1
9

  �19  !�Q�� !� 	��Q� 9�
� &8 �� !D�4 9�H��'� x��1�� ��
1

	�	 I(^�1 !}E}� . !}E}� �4�G 	�Q �	( ), ,l m uΜ =1 1 1 1    �( ), ,l m uΜ =2 2 2 2 ���(�8 �>
 �	 ��. �M X8��� ���
4�G� 4�8 �( ?�� ?4�G 	�Q �	� }E}�! ��� _��3:  

)1(  ( ), ,l l m m u uΜ + Μ = + + +1 2 1 2 1 2 1 2 

)2(  ( ), ,l l m m u uΜ ×Μ = ⋅ ⋅ ⋅1 2 1 2 1 2 1 2 

)3(  , ,
u m l

−  
Μ =  

 

1
1

1 1 1

1 1 1     �, ,
u m l

−  
Μ =  

 

1
2

2 2 2

1 1 1 

  
!D�4 9�H��'� x��1�� ��6�W� 4� $� �6 ���8 � )�1�� 4� _Q���'� x�U� &H(�1�� � �6����'� x�=� 9�H�&" �6

U� &8 &D
1 �8(�6��(-4�� � S Κ !}E}� �4�G 	�Q $� =(
 	
` &� !� &+��B� ��4 9�
� &8 ���		��:  
  

)4(  
n m n

kj ij
j i j

S

−

Κ
= = =

 
= Μ × Μ 

 
∑ ∑∑

1

1 1 1

 

  
k��(8 � �W� ���A# ��i  �j  ���
 ;(1�1 &8&"�=� ��"6	y`�# � �6!� �6�"#�8 .&+��B� 4� x/S Κ ���8 �6

D�	&� �M !��=88 ����^� &8 �+H
 �� �6 &	��M ��	 .8 & ��� !E� �
:Μ1  �Μ2  ��"#�8 !}E}� �4�G 	�Q �	
 !��=8 &D�	Μ1   �8Μ2 8 &	
# !� g��U1 ��4 9�
� :  

  

( )V Μ ≥ Μ =1 2 1                                        :   m m≥1 2 ��� 

( )
( ) ( )

u l
V

u l u l

−Μ ≥ Μ =
− + −

1 2
1 2

1 2 2 1

      :   u l≥1 2       ���       )5     (

                                ���    :                                  �	 ?�� �(e9�
�  
  

�8 x]� W8��&� 4�+��B� &8 �&� D�	&� ��=8! � 4� !}E}� �4�G 	�Q $K� ���	 �4�G 	�Q!4�	�/�_:  
  

)6(  ( ) ( ) ( ),.... ,...,k kV V VΜ ≥ Μ Μ = Μ ≥ Μ Μ ≥ Μ1 2 1 2 1 

  
y`�# �4� &+��B� ���8 �x]�!� IAQ ��4 9�
� &8 !D�4 9�H��'� x��1�� �	 �6_("�:  

  

)7(         , ,...,k n= 1 2      k i≠ 

  

( ) ( ){ }kii SSVxW ≥=′ min
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y`�# �4� ��	�8 ?���8�"88 �6 &�# �6�
` ��4 9�
�:  

)8(  ' [ '( ), '( ),....., '( )]tnW w x w x w x= 1 2 

  
 ;���2 ��	�8 ���	�8 ?���
 ���"�8AHP ��� �4�G.  7�3�8� ���2�8 ; & ���"�8 �� ���M ��	("�_ . b��� �8

  &W8��i
i n

i
i

w
W

w
=

′
=

′∑
1

  8 ��# ���"�8 ;���2 ���'� &!� ��	��M .�88 ��# ���"�8 ;���2 ��	�8 ;(1�1 ?� &

 ��4 9�
����:  

)9(  [ ( ), ( ),....., ( )]nW w x w x w x= 1 2  

  
�/ �	����  �
YA6AHP  �1��� xA  ��	�8 �	 ��W � d�2!"�(��2 ��	�8 �1 _�A6� ;(=� ��&"8 �6 &M ��	� �
=� ��"&� 	
# yT�� �1�8 ]15[. ��A64�G ���� yT�� �
�\ -�� �	 &� �
:� �	4!� � �	�: �8 -�� ?! 

�	�� �
�%�� _��
�.� � I��3!
 � 	
#(4�� EAQ &8(��8 &
����D 9�� 
 �M(�H.   
  
4-4 ��,� �&'�(�
  

	�
� &U%�W�� �� �	 <6�F/ ?�%
1 ���� $(�� �
�` m4�
%! �# m��
� .`�8! _�� 4��1� ?� 9K
NB�� ?
%
1 ����(��  4� �"1��+Q��G �7�YT�#�� ��=(
# b�+% ?!� #�� �(
# 5�� ?!�� �M 4� &� �( 7
NB� ��� 7�YT

8 &K�� ��
"Q� F1���������8 	�
� � d�T�
� $! �G�� ���c .8 &� 4� ��RQ(�6��4�8 ��� � 	�U��� ����# ?
 I� �	 �1 ��G�� ���c �>
�� ������ ����� ��4�8"NB�7
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 I�-H3 . !D�4 9�H��'� x��1���6��(U�� E��! ����^� &8 ;H
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/ uW�  
37/5  16/4  94/2  67/0  39/0  27/0  16/4  94/2  70/1  80/0  43/0  29/0  1  1  1  49/0  31/0  23/0  56/4  73/3  89/2   �(j�1 ��=(�  
44/5  33/4  20/3  29/3  33/2  34/1  75/3  62/2  45/1  1  1  1  39/3  33/2  25/1  74/0  43/0  30/0  33/7  27/6  21/5   m4K &D	
8 Ic��3  

16/4  94/2  70/1  39/0  27/0  21/0  1  1  1  69/0  38/0  27/0  59/0  34/0  24/0  31/0  23/0  18/0  73/3  89/2  04/2    ���4��D�  
33/4  20/3  05/2  1  1  1  71/4  65/3  58/2  74/0  43/0  30/0  65/3  58/2  49/1  89/0  48/0  33/0  82/6  77/5  71/4   ���.��(j�1 ���4  

1  1  1  49/0  31/0  23/0  24/0  34/0  24/0  31/0  23/0  18/0  34/0  24/0  19/0  18/0  15/0  13/0  47/3  61/2  72/1  
  ;��"1

$�F1�����  

  
 7�3h+:  ��
�\ -�� 9�+��B�8 &4 9�
��� m��
� �!	
# .4 9�+��B� ��� ��i &8 m4K�&

A
 ���  4�

��8 ��"1 &� ��� 9�+��B�� �1���U� x(�6��� E��! ��� ��# m��
�:  
( / / / )

( / / / )

( / / / )

( / / / )

( / / / )

( / / / )

( / / / )

S

S

S

S

S

S

S

=
=
=
=
=
=
=

1 0 019 0 03 0 04
2 0 174 0 29 0 49
3 0 08 0 14 0 25
4 0 117 0 21 0 37
5 0 048 0 09 0 16
6 0 106 0 19 0 33
7 0 031 0 05 0 09

 

 
( )   , ( )         , ( )         , ( )            , ( )            , ( ) /

( )   , ( )        , ( )         , ( )           , ( ) 

V S S V S S V S S V S S V S S V S S

V S S V S S V S S V S S V S S

≥ = ≥ = ≥ = ≥ = ≥ = ≥ =
≥ = ≥ = ≥ = ≥ = ≥ =

1 2 0 1 3 0 1 4 0 1 5 0 1 6 0 1 7 0 325
2 1 1 2 3 1 2 4 1 2 5 1 2 6           , ( ) 

( )   , ( ) /  , ( ) /  , ( )          , ( ) /     , ( ) 

( )   , ( )  /   , ( )        , ( )          , ( )

V S S

V S S V S S V S S V S S V S S V S S

V S S V S S V S S V S S V S S

≥ =
≥ = ≥ = ≥ = ≥ = ≥ = ≥ =
≥ = ≥ = ≥ = ≥ = ≥

1 2 7 1
3 1 1 3 2 0 34 3 4 0 661 3 5 1 3 6 0 76 3 7 1
4 1 1 4 2 0 7 4 3 1 4 5 1 4 6           , ( )  

( )   , ( )        , ( ) /     , ( ) /   , ( ) /    , ( )  

( )   , ( ) /   , ( )        , ( ) /   , ( )

V S S

V S S V S S V S S V S S V S S V S S

V S S V S S V S S V S S V S S

= ≥ =
≥ = ≥ = ≥ = ≥ = ≥ = ≥ =
≥ = ≥ = ≥ = ≥ = ≥

1 4 7 1
5 1 1 5 2 0 5 3 0 6 5 4 0 262 5 6 0 36 5 7 1
6 1 1 6 2 0 59 6 3 1 6 4 0 897 6 5          , ( )  

( )   , ( )        , ( )  /    , ( )          , ( ) /  , ( )  

V S S

V S S V S S V S S V S S V S S V S S

= ≥ =
≥ = ≥ = ≥ = ≥ = ≥ = ≥ =

1 6 7 1
7 1 1 7 2 0 7 3 0 1 7 4 0 7 5 0 544 7 6 0

 
 ( ,  ,  ,  ,  ,  )  

 (  ,  ,  ,  ,  ,  )  

 (  ,  ,  ,  ,  ,  )  /

 (  ,  ,  ,  ,  ,  )  /

 (  ,  ,  ,  ,  ,  )  

 (  ,  ,  ,  ,  

V S S S S S S S

V S S S S S S S

V S S S S S S S

V S S S S S S S

V S S S S S S S

V S S S S S S

≥ =
≥ =
≥ =
≥ =
≥ =
≥

1 2 3 4 5 6 7 0
2 1 3 4 5 6 7 1
3 1 2 4 5 6 7 0 34
4 1 2 3 5 6 7 0 703
5 1 2 3 4 6 7 0
6 1 2 3 4 ,  )  /

 (  ,  ,  ,  ,  ,  )  

S

V S S S S S S S

=
≥ =

5 7 0 591
7 1 2 3 4 5 6 0

 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 ja

m
lu

.li
au

.a
c.

ir
 o

n 
20

26
-0

2-
04

 ]
 

                            11 / 14

https://jamlu.liau.ac.ir/article-1-465-fa.html



ب <=>;�@ABC ،نCر
D EF و 'GHIJدKLروی 
N Oر
PQی 'R

زCریN ت
T
UVرC �	رCWC � ... 

24 

 ( / ,  / ,  / ,  / ,  / ,  / ,  / )W = 0 0 0 38 0 129 0 267 0 0 0 224 0 0  
 

��8�"8�U� �4� ?(�6��� E��! 1�1 &8(�8 �8��8 ;  ( / ,  / ,  / ,  / ,  / ,  / ,  / )W = 0 0 0 38 0 129 0 267 0 0 0 224 0 0 U1(( ?
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