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!�3)4	66�. 8��%��� & 9:;<' =�� & �$%&� "�0���()� ��. 6"��� >3 ?��*$+! )$':% &�
,�-$.!�2��3 .! A2(�BC	 86%��3 D�>4%5	 �0$���"�0$�5;% �()�$%&� �� &2�:E! FG3 

H��� I�$%���' ��3J�2��3 ."�0$�5;% �!24	 �(��K ���� �!24	 & ��5' LM��5' 21�! .!�8
BC	6E5	 N5�  ! D6#��53 .>O	� ��.213)"�0$�5;% �()FG3 �&�  !TOPSIS !2� "��#$% .
�$��' H�%! �3 >P �!� I�<� Q6I!R*

iC?+!2S /"2� >O%�C' �K�/�!�3 )!2T U:<+ �& 5V �WP!2S
XM/�!�3)'  &2�:E! ��� �' & 2��360��6�3!�3 IJ 8�X/��%! .>4%5	 YZ% I�%5� >1'!��0$���

"�0$�5;%�()FG3 �K/��%! "2� ��&J�3 .[(1\68��%& >4%5	 ]�S �� "�0$�5;���
>4%5	 "�0$�5;%�6' >$���21��3 .VC	6�!& ?��!��14' 9&�#	 >P �!� I�<� ^��)36' 860��68�()
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�MX �>��<�>'���3 & �6�!�e. �<(&f� a �-V, /)R�� "��-���

����� 

-(! >3 >.5	 �36�. & ��(�0�$%&� >P ! �� ��>3 & ��!� I!�g�6-(! ?6! ��Q1� /N5h5' 8
� >'���36�$%&� >4%5	 ��. i:B�!  ! 243 >'���3 ���\ & i:B�!  ! F��&2	 �"2� !�.! & 8

�%! .FG3  51( >��#%b$'�()��*$+! jV$G' )' �� �%! >$`�!5$� �5<P 6>'���3 >1�()
��*$+!)d,�-$.! �V' >4%5	 9�O.5' �>BZ1' /!)&VC' �A2( "�&2C' �� !� �()�5� 

� �% [(!�� )���j/I�T�!  ��KL :�Xl .(! �V,�c43 !� �'! 8�BBC'  ! �% /I6�%��n
�0�5%)�14��$%&� 9�'2� >3 >.5	 ��'b	 7g�+ �� 6�$%&� "��� 86�$�5;% ��P��P �3 I��/

>.5	 I&23�[P �3 ��.5	���*$+! ��P��P >3 )dg5	 62)>$`�!� �(�$%&� 2�!)o5'��
p<(6/8��KX :��.(>'���3 =+!& ������*$+! ��P��P  ! I!R)"2��' ?��q IJ c43 & 2�!��6R

B�5' r2,6>'���3 ��()�$%&� >4%5	 ��! �� �<G3 !� I!��>'���3 I�53 RP�-$' & I�53 /�(
�� >3 o�3 2�&�6�IJ 8�,� r2, & �(�CE ]5E! �6>'���3 Y�(��>$`�!� 5' >P 2�!��T 7.�"2

>'���3�()�$%&� >4%5	 ���. 2�!5$� �� !� �5� "�0621P !2)�h���/��KL :�L(&�! ��>;1
�(50g!)>3!�3 >$��T ��P)�$%&� >4%5	 ��>3g�6G1% r2, ?6��% ��$��% �6%��,�-$.! /�

�(�$%&�)!�[( & I!�1\6BC	 & ���1� r2, 86��P D�>'���3 ��>4'�. >3 �O`� I!R
$%&������'�`3�� 7.5' /�5<P �2'J��P�� & �()�$%&� >4%5	 ����T ��%! "2)G%!��/

��KL :��.(%��3�4h& ���1� &6S!5� ��V3�+ /6��(�101	 & �()>'���3 �� IJ ��R) !
-(!6!R`3 ����%! �!��5��3 .(�TJ " &�a'!�S!5� j4h & 95+ s�B�  ! �,5� /�9�&�h 

_�t >u!�! ��.>'���3 & �(' i5`C' �a(��5� .>3�5t)����  ! "��#$%! >P �()
��*$+!),�-$.! /�01(�� /�$�!2�3 &�&...'�4' 2�!5	6��)!�3 [( 7%�1' )4	66�. 8�"�0

�%��� & 9:;<' =�� ��. �� [( & �$%&����()!�3 �5� >3 :$O' )�6��*$+! "��� >3 ?)&
$':%�,�-$.! �%� ��. 62��3 >4%5	 >3 I2 .�(�$%&� �� ��. �( >3)!�>4%5	 I!��0$���

>4%5	 &�60$���Fg�\ �3 �()�`( & "�53 &�3&� �24$' .>3�5t)! >P ��B� 2(�� n1
!R� ]��4	 r2, & "��$`T�3 2�� /"21���P)"��3 &�&)��6�S!5� �� 8�$`( �5<P 6[.>$Og!

��! ><��3 !� �'! 8��(���� 2'J��P�� ��;V-, �� 2),�-$.! ���*$+! /)% &6�%��()
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n61;	 �3 ���$%&� >4%5	 YZ% �%��3TOPSIS... ��MM 

4O	6v'J6S!5� >4%5	 R�!�3 & ��P 5p$`. )"!� IJ ?S�()%�%! ��6�5-� !2)5%5')/
��KL :L.(

BC	 ��6B�N�!  >P "��)��3J ]�% �� ]�-P w�% &��KK I!51, �C	 » �!�3��
4h&6>4%5	 ��0$���I�\5+ I�$%��� «! >3 2��!� r�p�! ��$� 8�%� Q6�$%��� >P 2�2 I

�	�!��5��3 2�<'�>' I�$%��� & 8r&�C' 9o&�	�I�$%��� 8�()>3 I�%!�� I�$%! ��-�
'�J�21.[(1\63 �� I�\5+ I�$%��� 86I�$%��� 8�()!� [�� >O	� /I�$%! >3z�*$�! �5� 

�!� .I!��;-( & �54`')���� (>4%5	 >.���60$���I�$%��� �()��5' !� I��#E! I�$%! 
%��3��!�+ ! >3 & 2��!���$� 8�%� Q6I�$%��� >P 2�2�()3 & I!�J 6>4%5	 I��#E! & ?T2 

�>$���	��� I�$%��� & 8�>4%5	 ��<�&2�6>$���	�I�$%��� 8�()2��53 I�$%! .(!�3!6["�! 
 I!��;-( &)��K� (>4%5	 & >4%5	�60$������ )d>BZ1' !)!�! >3 & 2��!� r�p�! !� I!��8

�$��%� Q6P 2�2I�$%! >�()& I��#E! /I!��	 �?'�, �WP! �� �R�()& i5VZ' >4%5	 
I�$%!�()%6351. I�%!�� /I�$%��P /I�$`\5V3 & I�$`�	�	 >3 I�$% 5� & "�<��'�P /67

i5VZ'���	�' 8�21��3 .N5-p' ���L>4%5	 �5<P I�$%��� �/>$��MX� I�$%��� 6>-
>4%5	�& >$���LX[P I�$%��� %5	 �	>4�& >$����X r&�C' I�$%��� '�21��3 .��

BC	6B� >P ���)]�% �� F�!��;-( &��K� I!51, �C	 »%��3�>O	� &213)>4%5	 >.�� 
�0$���I�$%��� �()5h� I�%!�� I�$%! )1;	  ! "��#$%! �3 6`��	 n6^«>3 2��!� r�p�! 
!��$� 8�%� Q6!�!� 2�<' I�$%��� >P 2�2)�Cg >3 �`G� >O	� ' {6>4%5	 I!R�0$���"�53 

V� I�$%��� &6?>4%5	 ��3J�6>$���	��%! "�53 I�$%! I�$%��� 8.�J�I!��;-( & �!f�� 
)L��� (BC	 ��6D! >3 I���$� 86%� >p6`��	 �&� ��P��P >P 2�26IJ �3 ��P & "�53 o�3 ^

+�6�%! I�%J & D.[(1\6! 8�J �� �&� 8��R� "21��(��3��P n) ���)5���!� 2(! .��
BC	6B��'�� >P )%5' &6]�% �� 2�5L��� I!51, �C	 »>BOt213)I�$%��� �()I�$%! 

�  ! I��#E!� "�T2��(��$��%�)�5	 �[`]2'  ! "��#$%! �3�()AHP &TOPSIS«r�p�! 
! >3 2��!���$� 8�%� Q6I�$%��� >P 2�2�()(�� /I��#E! 65g&! �� I���P & ��� 8���()

�	o�3)21$��T �!�+ .[(1\6 >O1.  ! ��`�!5� I�$%��� 8��(��$��%�)�5	 �-`�4h6j
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�MK �>��<�>'���3 & �6�!�e. �<(&f� a �-V, /)R�� "��-���

'�2��3 .|1� & |��(L)L��L (�5	 �41E �3 >Z3!� ���%J �5<P >� �� [`6���\6/8
|1(Rg�' /"�P /8�!} /|1P)1% /0�	 /�5����	 /I!5�� & 21V6V6~681;	  ! "��#$%! �3 6n

TOPSIS �� ���!� r�p�! ���� ! >3 2��$� 86%� >p6\ �5<P >P 2�26>O	� 8�!} & 8�()
�(�5<P & r&� & ]&!)�6V6~6>O	� 8�()�5	 �41E �3 >Z3!� �� !� ��J �2��!� [`.

VP A2(�BC	 6%��3 D�>4%5	 �0$���"�0$�5;% �()�$%&� �� &2�:E! FG3 
H��� I�$%���' ��3J�E�*$�! A!2(! & 2��3� ! 21	��O, :

�a4	668'6>4%5	 I!R�0$���>4%5	 &�60$���"�0$�5;% �() &2�:E! FG3 �� �5.5' �
LaYZ%213)"�0$�5;% �()1;	 H�%! �3  &2�:E! FG3 �� �5.5' 6nTOPSIS �
�aVC	6�B' ?�>`!)OZ	 &6B�FG3 >4%5	 _5Z% .

�� ��!"	��#��$% 

FG3 �S�`' >3  &2�:E!�KL�� ��$�( �$1' ���g!6>-�]�3�q �I�$%! 3��! 6?�!�+ 
>$��T ]�-�  ! & />3H�! �&� /U��  ! >3FG3 R��' ))I�$%��� H��� ��3J(i�q  ! />3
I�$%! �3��J �I�p +���i51.  ! &>3I�$%��� 36>V�!5% &'�T��%! �&2C' ."�&2C'

� ! >4g�Z' ��5' FG3l��L��lM� �	 l��lL�lM+�� ]5t��&�l��L���� �	 �
��L���g�-� ��,�'�2��3.R��' !�8FG3 �\5� ���  &2�:E! �%!.>.& "��3��

-`	6! >�' FG3 8�P�	  !  &2�:E! >P �#T I!5	6P�	 >-VP &� 7�14' >3 I:%J ��6�
14' >3  &� &�' 6;<	 �!5-( 8614' ^� /�%! "2� ?�P�	 �IJ� ���6�%! I!� .

H��� I�$%���  &2�:E! FG3r�� >3 I�$`(� &� ?'�� ��3J�()3�q U:<+ &  &2�:E! �
'�2��3 . &2�:E! I�$`(� ������3J )3�q U:<+ I�$`(� �� &�����3J )��!� �5.& .

��J H�%! �3���-��% 8)4-. 6FG3 �!5��� & �LMM�� & �#� �LL�' �!5��� �2��3 .��3
?#;	��� )FG3 �� �/�3 >P �%! "�53 �#� 6! �0���� �&2S >P �%! 86-�FG3 �!��!  ! 

>31% �� "5Bg�3 �5t6g�4� 86B3 ?#;	 ��3 & 21$`( �6q �!��! >62��!� �&� >3 !� FG3 ]�4�� .
�!5%�3 2E��)I�$`(� �� �()3�q U:<+ &  &2�:E! �	�	 >3 6�3!�3 7M�& 2E�� �/Xl

2- Huang and peng 
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n61;	 �3 ���$%&� >4%5	 YZ% �%��3TOPSIS... ��M� 

' 2E���2��3 .YZ% �,!�  �<P ��FG3 XXXL YZ% & ��$;( �q�3 �<P ���l� 
' ��$;(�2��3 .>3VP �5t�FG3 �� �llXKM /21#%5T H�� ��M�M /R3 H�� ���� H�� 
'53 &�T�/�LK� & �� &� &�T H�� �M�L' &�T H�� 6��!� �5.& F.

�&�'( �)�*),(�� � ���.�/� �& � 012 !

3�& � �� ��4
��5��65& 7��2�� 89 �2 �2�)5 :�;� �2 	��<=>TOPSIS 

`��	6>3 ^I!51,�-*	 �&� n6[T6�)�&� >*���21\ �g& "��% �5g&! �� 2'J��P ��213)
' i5`C'����T .!�]�% �� �&� 8����|�!5( & 8\ �%5	 l|�!5( i�$P >3 N�.�! �3 

&�I5�]�% �� ���� �%! "2� _�Z' )2004 Serafim,.( 

3- Technique for Order Preference by Similarity to Ideal Solution 
4- Chen and Hwang 
5- Hwang and Yoon 
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�K� �>��<�>'���3 & �6�!�e. �<(&f� a �-V, /)R�� "��-���

�50g!�[$TOPSIS ��1;	6-*	 n6[T6�)�!�O. >*���21\ �`365+ ��)!�3 )
5g&!��213)RT�>1�t  ! �(�O� D6! i!5. >3 I�5-� >�"2' ]J�2��31;	 N5� >3 >P 6n
I &(��%�`S 6`3 �6-P ����%�� & >$�!� �()e	 IJ  ! ?E�S 66-, �6B�-��21P .��

!��&� 8,RT��3 "2� i�G$�! >1�$`�"�	5� �	�� 8! i!5.  ! !� >VE��"2�	�&� & ]J�>VE�� 8
�	2'J�����  ! !��2��3 >$�!� i!5. 8.! 8%�C'  !��&� 8�% >3 �O`��1;	 �6n�()

5g&!��213)��;' �'� ��!5' >3 I!5	��5-� "���! �)���6/I� ����:(

4'6�(��)-P�P &6#�I�;' �CO' �� ���'!5	 !� �3��' �g��� �2(� 
.&���>V�`' '�	�	 2�!5	65g&! 7�RT ��>1! & �G<' !� �(�5g&! 8�>3 !� �9�5E

-P�3621P I� 
3 D3�Z	 & ��c	6���� 8' ��� �� !� �(�T6��

�%! 7%�1' IJ �,�% & "��% �&� 
!�h�� & 7�g&! 6�� !� >��%!� 
�$��!  ! ?E�S Q��&� �3 DOZ1' �:'�P ]2' 8�()3�p	 ��%! .

>3 �� ]�-.! �5t!�8�&��	�' /�^n*m-*	6[T6�)!�!� >� )mRT �& >1n4' 6��
'� �! ��5' 2��3�3��' �!�+ �T6��.! ����50g! 8�' ��� [$�4' & ���� �( �5�6�� ��

�	�'�-*	 ^6[T6�)!�!� )35VZ' 6!R�! ��<�&�<(�� ���3 >3 & �%! ��!51�6� I���0
��B'� ���	��)4' >� 6! �� �(����	�' 8�' 7`� ^�>\�( �53 �5% N5�  ! �T! 211�

3 ��!2B'6F!�!� 2��3 �	)35VZ' 6R( N5�  ! �T! & �	o�3 ��!�!� �53 >1)35VZ' 6�� �6�8�	)
'�2��3 .$'!  !6! [�' 9! ��3 >P �%! IJ �&� 8>' I�'R-( �5t�����  ! I!5	 & �(
4'6�(��),61�1(� &��5-� "��#$%! .! �3��%! r o ]�S 8! ���89�O%�C' ��. ]2' 
��h��'�-	 ���B' �4' >3 "2� "�!� �O`� �6�3 �(���$`�-� N5�  ! �� 9�5E �� & "�53 6#�

4' >3 "2� "�!� �O`� I�536�(�� ,�3�$`�IJ��B' >3 !� �(�-� ��2O	 �?�5-�)\o5g�/
��Kl .("��3 ��.T6�)!  ! �1;	 86 ?S!�' n�' >$�!�T !�.! >3 ���5�(Olson, 

2004) ;(Azimi et al, 2011.

]&! >VS�' :;<	6�	�' ?�"�!� ^H�%! �3 �(n	���$gJ 6& 5k���� 
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n61;	 �3 ���$%&� >4%5	 YZ% �%��3TOPSIS... ��K� 

r&� >VS�' :"�!� I�5-� ��!2��$%!;<	 & �(6�	�' ?���!2��$%! ^
r5% >VS�' :4	66�( I & 8�����  ! n�&�$�J �&�  ! "��#$%! �3 �(�

r���\ >VS�' :4	66>VE�� 8i'! 6	���$gJ 86 ! 5	���$gJ 6! 5�"2]J)�	o�3����� �( ��;V-, 8(
[p1� >VS�' :4	66>VE�� 8i'! 6	���$gJ 86?+!2S 5)��6�8�	����� �( ��;V-, 8(
[<� >VS�' :4	664' 86>VE�� ��!)!�3 )	���$gJ 6! 5�"2	���$gJ & ]J6?+!2S 5
[$#( >VS�' :4	66�h 8�O�	���$gJ >VE�� �3 �%! �3!�3 >P 6!2S 5`B	 ?+6N5-p' �3 [

	���$gJ >VE��6	���$gJ >VE�� & ?+!2S 56! 5��3 !� IJ >P ]J "2 )*
iC(' I�<���5�.

[$<( >VS�' :>O	�213)	���$gJ 6' H�%! �3 �(56I!R*
iC.'63 U5� I!R6810 * ≤≤ iC

�%! I�%5� �� .! ���%!� 8�$1* =iC�I�<�	o�3 "21(��& >O	� 80* =iC�6I�<� R"21(�
�$-P��%! >O	� 8.! ���BC	 86D���  ! "��#$%! �3 "�0$�5;% ��>O	� ���� 213)2�2� .

����,�-$.! ��43! �� �(���*$+! &)4-. ?'�� >P 2��53 6�	 ��3 /�!5��� 243 /�(�$%&� �?#
���)�!5%�3 2E�� /)�!5%�3 2E�� /I!��' )�!5%�3 ?� 2E�� /I��  )�!5%�3 2E�� /)
"��3F�!� �!24	 /I!�!��3��$`3� I! 5'J�F�!� �!24	 /�-1(!� I! 5'J��F�!� �!24	 /I! 5'J

3�6��$%��� /6F(�0<�!����P /&1� & F�!��&>��S!)�!5��� 2E�� /��!2�3 >��� �5.& /
!�!�)5	$�!2�3 �g!�=��  ! �!��5��3 �!5��� 2E�� /i:h�� =��  ! �!��5��3 �!5��� 2E�� /

�	��� />g�3 ICT 2�� w�� /]�e$�! ?� 2E�� /I��  ]�e$�! 2E�� /I!��' ]�e$�! 2E�� /
��*$+! ?#�	 ��3 /]�e$�!) YZ% /�h!�! �<���,!�  �3J� YZ% /�h!�! �<���,!�  �

�� YZ% /[�h!�! �<���3q��g�4�  ! �$%&� 2'J�� /6��()g5	 62)�!24	 /�5$�!�	 �!24	 /
'!� 2S!&�2��53 I!�0$41E �!24	 &.!�BC	 86�&J��T "5C� H�%! �3 D)N5�  ! /9�,:t! 
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