
��������	 ������ � ������ ������ ���� �� ��� ��! �"���#�$%&' ()*+ �,--�,'. 

������ ����	 :��/��/��������� ����� ����	:��/��/����

��������	
�� ������ ����������� ����� ������
)!��� �"��#�
:
�����%%&���' ��� �(�)(

���� �����	


����� ���� �����

���� ������� �����

��� ��� !�"#

$%�&�
��  !"!"�#$ �%&" '(!)*)+,	(�$ -.*/+ ���0� 12�3/*4	 �+�/+5���/�(�67 �8�9%: �"
;�+( <� !=>�8 �?).&$ @A��$ B9� C�$9DE C����@$ FG+ C�8�HI �J�3.7( >@A3KLJ 1

�:��%$ M��$ ��M�N� -/3=	>�/H OD  $�H/��.'(�Q�I !:�8�=AJ R9S��S �� 1�HT��8>
��U)3J>�(O"�K V��W	 (�X C�+( ;�+(�" Y4� �8>�?).&$ !:��'�+�/-.* �8>M�N� >��  
V��W	 $��9  C$�Z(9	 B(9�( �?).&$ '(([7(>O/D%	\@A8� (� -.*/+ ���+�A  �93�.�"!79	 !"
Y4� ����@$ !S��]D� >��  !"Z(9AJ -.*/+ 1O$�J ^�.A: ��(@8 1M�N� >��  ��ZL:C�8��  

$_�Z(9	 '(�`�AJ �a	 2��N� ����@$ ��� \@  �_bc�A$ �AW  _>�(��� !"Z(9AJ �`�AJ 
O/D%	\@A8� -.*/+ >��  M�� ��" .'(���c �d�� �W+1 �H@A:(�� 1ZL:�8��  �/@A$'� ^��W	 

�� -QE 	�/)3J�,+�A.$ �"Z(9	 ZI$�@A �".( '( e@8�4a	 f/b9X1(��@A">�0� ��+/-.*
@$�������  !S��]U>Z(��	 bc�A$ !"�9NA$@$ Og�*$ OE ������  >�+( \�9" .�1�
4a	/( �� b�f!X�4$`9	 2�9` 1� !" /?�5)a	 /)��+( !.��H 2�9` .!".+� �9NA$/"��e@8 !" 

1!$���" 1 �/�(�67 �����.+( _C>��  >[�� Z(��	 C;�@$ �/"�	 \�d%�(� Email:kolaveshki2011@gmail.com 
2>�.h� >9Q%�(� _!$���" 1 �/�(�67 Z(��	 \�d%�(� C>��  >[�� Email:molaei1@ut.ac.ir 
3!$���" 1 �/�(�67 >�.h� >9Q%�(� _[��i	 \�d%�(� C>��  >[�� Email:javadzade65@yahoo.com 
4_" 1 �/�(�67 @ �( �+�A ��h >9Q%�(�!$���Z(��( C;�@$ �/"�	 \�d%�(� C>��  >[�� Email:najafpourbahman@gmail.com 



�j� �!��%�!$���" 1 �/�(�67 �%81T� _ �3)J C>[�� \��3 k�

81T�_'( Y�1� �8>3=	 /-H/�>S_@AW$/C\��^@$ �8>)a	 /)�)VIKOR 1AHP ( ��7
!i	�@A">��  bc�A$ >�+( \@  \��?.+( Z(��	 .�.��$ '( !h \�(� Z�%� Y81T� '( O`�E n/Z�

��  bc�A$>!4GA$ CZ(��	 o�(���  >!Xp*$ '(</�	[���  bc�A$ f>\�9" � ZI '( q� C/[
��  bc�A$>�1�j�+( !. (��(�K .-8AS/�.� f�( n���  bc�A$ !h \�(� Z�%� ^@$ f>�oC�

1��+ �N� '(/@$ -.*�����  �>-h 2LU%$ �	>� !" �i*� ��+( \�9"(�(� bc�A$ �d .��
�����)a	/O�8>�0� ��9X1( ��7 ��@A">�0� ��+/@$ -.*�������  !S��]U>!4GA$ ��

� 1 !.��H 2�9` !WX�G$ ��9$/	(���A%��/��H !g(�( [��+( \@.

'�( )�*�+���:@$�����  �>C9X1( ��@A">�0� ��^@$ CVIKORZ(��	 C

-��.� 

� �"/r�[" 2LU%$ 1 Og�*$ �" Z�*�( C�8��  !W+9	 1 s$(97 ���% �	>"1� !�+( \@  1� .
W37 !. �H ��/��  1 C-h �Z�$'�+ 1 �8 �8>�(�( V).&$ >��Q	 1>H��.*H !" C�'1�$( 

\�9i�!$���" 1��[>@$ 1���( ��� Z(@AS CB�3.7( tS9h u9G+ f/v/�9i� \@ .@ � �" �$(
W37/� 1 �/w9X9AU	 ���%>r�[" Og�*$ �" '1� �8 Z�*�( C�	>�+( \@  1�"1� .H@�'�

!<�S '1�$( Z�*�((>( '( �ZI OE 1 Og�*$ ��Q 8�+( �.� '1�$(/W+ �%" C!. �H @A��$ [���
�\(� f.��OE�8��V).&$ u9G+ �� �979$ 2LU%$ 1 Og�*$ Z�93� e�c�" ��7 

J�3.7(���=.K( C>dA8�� C�+ C/+��' 1��*a$/G�\(� x�+( OE�8��@K�� !h �!i��7 t
�d�>1 \�9" !. �H � �"�@>!38 � !" !i��7�!%�"��Z��h e�c�" 1 Og�*$ ZI�8�'(��]" 

�1�y>�+( .( �"�!J93Q$ ��  Cz�� f(>Z�$'�+ �W$ {"(1� 1 �`�AJ '( !.��/!h �+( f
�+ t/J�3.7( -.*�9��4)	 '�" 1 ����U)3J 1 \@  >�+( !. (� @A3�@8 1 |&%$ .�� 
!"Z(9AJ �+ t/'( C-.*��(@W	 '( Ce�c t>+/-.* �8>J�� ��' ��+ �/U%	 -.*/O

�c '( 1 C\@ � e�!" C�dg[7 Z(9AJ�'(�+ t/-.*r�[" �	��� !h \�93� O3J �9< �	(�� �
�+( !. (� �(�K O"�4.$ YAh(1 1 YAh .@$ Y4��������  !S��]U>�<�A  C@A3�9��K>

+/-.* (@8 1 �8���U)3J 1 �ZI�8�+( \�9" R9)G$ ^��W	 ��7 �� )Y�(���  C���� :o.(



��9X1( -.*/+ ���0� >@A">��  bc�A$ !S��]U� ����@$... ��j� 

Z@/+� !"!W+9	 �(@��� �� >OiK '(�8[/S M[).*$ -.*/+ ����@$ �� >!S��]D� 
�� u9G+ V).&$ �+�/+�(�H>C!$���"[��>C-/3=	'�+>C-/3=	�/H>1\�9" (�7(�+( .
�	 '(f�( b��c @�(9." }([7( 1�`�AJ \@�'�+ -.*/+ ����@$ �� >(���~�i	�( -8 �" ��

1 !.��H �N� '(�8!�9H ��U)3J��1� !" !i��7 t\�9" �	( ����.+(� f���K !"�9d&+���
!" �8'�/�>Z1[�('1� �8��  1OE1O=� 2LD%$ 1Og�*$ !"1� @ � ZI�8@ �" \�9" .

�� Z(��( ����@$ �� >����/.<( �1@E �kZ�H�( C�+( ��.<�+ �� >C,+�A$�� �8
Og�*$ '1� \@/v/��	>(��"2LD%$ �8��  \�1[�( �+( .�8 (��' �$'�+���"!79	 !"
2���D$( 1@W" ��:>�9< !"Og�*$ �� >\�d� \�93� 1@��>s$�7 �+( !. (@� �971.

f�( Z�$'�+ �8[/� 2�c�i	�( ���'>!. (@� -8 �" 1����  Og�*$>�"-8,+�A$ �:��%$
!. (@� @�()@3a$>C���� :��.(

�U�'()`(��	�1�(�� s�(9$ f>@$�����  �>C!"�9=< �� ZLh�� >@A��$ 
H���@AS CZ(��	�@$�����  �>+ !`�J �� /�+��(�H>3=	 C/-'�+>!$���" C��[>C

(@8��+( 2��N� 1 �.+ �� /3.*��8��.<�+ !h !. (� '�" >(�+ f/(�(� M(@h �8 -.*>
�8��h��h>�+( \�9" �9< ��< .(�� �� �8��h��h 1 �8��U)3J f/d.+9���$' ���U$ 1�5

�0����E �� 6	 ^//Av38 1 ^9a	 1 �/X9	 '�" ^�E �� f/@�(@ .X�E ���@$ !h �����  �>
�� 1 @$I��h�)a$ �9$( C�(@�+/�" (� ��  -.*�.*��!$���" !S��]U��[>+ C/�+��(�H>C

(@8�8@��$�+ C��dA8�38 1 2��N� C��3� �@))h/A/@$ t�����  �>C���� :�.(

 �-/01� )� 

���U�<( Z�K 1� /�1�.+� ��8�>@7�3)J @�A� 1�� C/���%�8>.WA` �@ � �J�" 
W37/[h�3	 1 �ZI�8�8��  �� >.WA` ���H �� 1 ,K�W.$ !h C\@�( @$I�@� f�^�4.�( C\@

w9X9AU	>�8�9%h !" f�1 -)J >�/��/([�( C!.��%�37 Y/(�H C�W�ZI Y%���  !" �8/A�
�+( \�9" .( '( -8 �$ �9%h�1 C\@��3� ��Ah�" �9$ f��  J Z(��	/A/( �9)i	 1 ��WK(1 f/�

�+( . 9%6$ !J93Q$ Z(��	�'(Z�3.<�+ �8?).&$ �`�AJ 1�!h �+( �1� !" !�9H�8 '( 
W$/��3W$ {"(9y1 ��>!$���" 1��[>��  >!W+9	 �W37 s"�	 1 !.��/��.*H �9< Z1�� �



�k� �!��%�!$���" 1 �/�(�67 �%81T� _ �3)J C>[�� \��3 k�

��+( !.�� .(�)"�K 1 Y%h f/J�Q	�( ��$�" '1� !" '1� e�c���S '( ZI ZI ��E Og�*
$�([�(�@.�"��" 1 �*�@�9c !"@7>H(�� 1/( �" ��@� f�� \@/�~�4� 1 �93� !)"�4$ ���$ O"�K

 �<�+ e�c�" (� Y?Wy)"/X@d�C��U38 1���o :���.(

R9S��S ���\�d� tM�N�@A$��  !W+9	 !" >*$ 1� C/)h �/@>$' �� /�+� !A�"��!"
�1�1>�8>(�" M'� >��  !W+9	 >��(� �971 .*$/A.i$ ^1( ���"(�\@C�8�N��!1 �8
1���8��U>!��KL< (>� 1 f8� '( !h �+( ��9�*$ 1 Z(@�1��  \�H@ 1 �+( \@  O`�E Z
�� R��Q	 ;�+( �" ��*$ �� �8��  �d/!" !W+9	 ��+( \@$I �+� .(�*$ f/�" ��93W$ ���" @
�/$9" ���" 1 �8'��!4GA$ �8 �iG	 ��  �/�(� b(�( Z�U$( �	 \@  \��8��U8(� !>(� ,+�A$ 

�'�+ -8(�� ZI !W+9	 �� .*$/A.i$ CM1� ���+�A  �" ��I 1 ^�E 2LU%$ 1 Og�*$ �\@A
��+( ��  t.( �"�!Xp*$ C;�+( f�"���+�A  1��!" ��  �� �979$ 2LU%$ Z(9AJ
�U�'(�1�1>�8>)h/@>��  !W+9	 >+�	 �� C/*$ -/I ��\@A�C��  t%4��)h/@>
(��?$�@AAh)C��  Y�(����� :k.(�*$���  2LU%$ 1 O>��!%�8>�9H��9H �!. (� 

�*$ '( C�+(�' O�a$ �*/G�A� {"(9y �	 !.��H ��(�3J 1�.�1 (�X/!$���" !?����  [>
�+�A ��(�OU  Oa$ 1 2LU%$ fH/�>ZI�+�89X1( �" �	 C�%&" ��1 2LU%$ !" 
�8�0�>OU  H/�>(�OE !" 2LU%$ fZI�8�9  !.<(��� .

( C!Xp*$ u�c !" !79	 �"�9d&+�� �@`�� Y81T� f��( !" �!h �+( \�9" Y+�� f
9X1(��@A">�0� ��+/@$ -.*�����  �>���  bc�A$ !S��]U>3=	 Z(��	 /3�,+�A$ 

�+( \�9"�< �/��

2(! ( ������

4a	 �1�/( �� b�`9	 2�9` 1� !" Y81T� f/?�_)a	/)��+( !.��H 2�9` .Y&"
`9	/?�!"2�9`!��&"�.h (>_��A+( >��$I ^1(@7 '( \��?.+( 1>�1I��H >�+( \@  .

)a	 Y&"/)��/\��" �" [H/�>'(�1� �8>3=	 /-H/�>@AS W$/\��)VIKOR ()a	 1/O
!)*)+i	(�$�C!"�9NA$ 9X1(��@A">�0���+/-.* @$������ >��Z(��	 2�9` H!.��
�+(.



��9X1( -.*/+ ���0� >@A">��  bc�A$ !S��]U� ����@$... ��k� 

*"/��>'(3=	/-(�(� �8>W$/�8��>3h Z9H��9H �h 1/?�\��� �� !h \�9" (>sK(9$ '( 
�� �" z��W	�@U��d$�( C@A �"�3=	 B9� f/-H/�>3=	 (� /-H/�>W$@AS /\��$�@A$��
)A$9$�C��U38 1���k :��� .(( ���3=	 f/-H/�>"!�7>'( \��?.+( �W$ t/'( YQA+ ��

@AS�W$ f/\��?.+( fU3$ ��$��9 .

(�f^@$ �8*4	 !.+� 1� !" /-$�@�9 :

�5^@$ �8>!�@8 @AS 
�5^@$ �8>!=<�  @AS 

^@$ �8>E(�c �9NA$ !" !�@8@AS �" 9Q.*7 1!��9`( 1 !.�� ��h^@$ �8>I�� �@A
@A.*8 �(@$ .( ���f^@$ �8W$/�W	 e(@8( {+9	 �8���[H �(@W	 1 V�!A�8>U3$ �1@a$�� f

$�@ �" .�.�" !)37 '(�3=	 �1� f/-H/�>@AS !�@8$�!$���" !" Z(9	��[>��$�I �\�� ( 
��h)C�9��6`(���� :j�.(

^@$ �8>!" !=<� @AS '�( �9NA$�"��!" R�&.�( 1��9`( 1 !.�� ��h^@$ �8>.�/!Q
@A.*8 �(@$ .( ���W$ ^@$ f/�W	 2�?` {+9	 �8���[H �(@W	 1 V�!A�8>�1@a$ fU3$ 

$�@ �" .�.�"�[H f��� !A�)a	 �̂ @$ t/)�)MCDM (�[H t�y�� !A�!h �9" @8(9< 
F7�( �	�"9)G$ �'�( f/W$ �8 '( �/$p	 (� �979$ ��/f$��3��@)Z�38:j�.(�1� �8>
?).&$�(�" >.%� /��i�(�� '( �3=	 @A/-H/�>@AS W$/!h \@  !g(�( \��$�Z(9	ZI�81� !" (� 

�(�i7 !.+��)�1� �8>TOPSIS CSAW CWP (� 1/��(�i7�)�y� �1���CM�J Y&"
�y� �1���	�	 �1� 1 {)*	 �1� C��< Y&"/i�9X1( �.�(U?	/��h t.^@$ �8>

�(�i7�H�" �� /\@���1� �8��" �� !X��i$ !h �+( /f|<�  �8��ZI�8'�Q$ $�@ �" .
�AW�!"�9c6	 ^�#$ //�)tS9h ���3.E( (���|<�  t$�6	 {+9	 @�(9	//�>�� VX�&$ 

=<� ����9  Z(�i7 �d .� ^@$/�(�i7��O$�  �1� �8���� !h �+( ZI�8�� !X��i$ 
"/f|<�  �8'�Q$ 3��@A �" .( '(��� VWy 1� f�{+9	 |<�  t|<�  �8>���d

Z(�i73���9 ))Wa.��C��U38 1���� :k.((�"�A"�( �� f�f�1� �88'( O4.*$ |<�  �
|<�  �8>��3=	 �� �d/-H/�>�+( ��9$ .



�k� �!��%�!$���" 1 �/�(�67 �%81T� _ �3)J C>[�� \��3 k�

�1�VIKOR )\(� '�+ OE��" 1/!A'�+>AS@W$/��>(!"Z(9AJ�t�1�
3=	/-H/�>W$@AS /(�" \��>OE�*$ tp3=	 !X/-H/�>!.**HW$ �" /���8>,+�A.$�� 

)�8@E(1>\'(@�(H/�>V).&$ (�+( \@  \�(� !W+9	 z��W.$ 1)Opricovic & Tzeng 
2004(.(�f�" @.$ !i	�@A">'( R�&.�( 1�	���.XI !.+� t/9W	 1 C�8//\(� fOE�8>��H'�+ k

(�">*$pW$ �" !X/���8>$ !h �+( \@  [h�3.$ z��W.$ �@�(9	3=	 !" /-H/(�" Z�H@��>
+�/!" Z@3=	/��� -��@Ah t3h .\(� ��H'�+ OE�\(� tOEX�3.E(�o!h �+( �[��t�	�f
\(�!" OE (�\@�+( ^I'( �9NA$ 1��H'�+>�/["(97�\(� ;�+( �" !h �+( 4�(9	 OE��

O`�E$��9 .

M�H �8>1 �1� �!" �9U' �� !`L< �9c��+( \@  \��1I �:

��	�$ !i+�a$�C^�$�� q)<�" �� !.iX(�( C2�WX�G$ '( �!i+�a$ M�H f3��1 �9 
4.*$/� �(@J( �" -/( ^�$�� ��9dX�!$(�( -.$��@"�(.

�( !i+�a$�\@�i#$ ^()fi+(?A$ 1�)fi-(
* m ax ; m ini ij i ijjj

f f f f−= =
 

�|<�  !i+�a$ 

�"9)G$/�)S(�y��� |<�  1�.�)R((�">[H�8 �!A
* *

* *
1

; max
n

i ij i ij
j i j iii i i i i

f f f f
S w R w

f f f f− −
=

 − −
= ⋅ = ⋅ 

− −  
∑

WjW$ Z'1/��j�+( .

�1 |<�  !i+�a$�.$( Z�38 !h �9U/��� '���[H �8 �CZI Z�9" �.3h 1 !A
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5- Compromise solution 
6- easible Solution 
7- Mutual Concession 
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S*= min Sj, S-= max Sj 

R*= min Rj, R-= max Rj 
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