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١٠        ٥/١      ٢       ٣      ٢       ١    ٣/١    ٤/١       ٣/١       ١       ١      ٣       ٣/١      ٣ T  

١١       ٢/١       ٣       ١      ٢      ٣/١  ٣/١     ٣/١      ٥/١      ٥/١     ٣/١    ١       ٥/١      ١T  

١٢          ٢/١        ٣       ٣     ٥       ١       ١       ١         ١        ١       ٣      ٥       ١        ٣T  

١٣     ٣/١    ٣/١     ٣    ٣    ٣/١   ٣/١   ٣/١   ٣/١   ٤/١    ٣/١   ١    ٣/١      ١ T  

    �� !��� 	��[ D1�� 7�% �E
���	 =&�
C �
 +�
{[ �� ��� >`
$ p1�+
� D��a2�:  

12 C    11 C 10   C   9 C      8        C 7 C    6 C   5 C     4  C   3 C    2 C   1                   C 

5/1      3       1      5/1       5       3/1    6/1    4/1       1       3     4/1     1           1 C  

5/1      1      5      7/1        7       3/1    5/1    1        5        3       1      4           2 C  

7/1     5/1     1     7/1        1       3/1    5/1   3/1     5/1       1    3/1    3/1           3 C  

7/1      1      3     6/1        5       3/1    5/1    7/1      1        5     5/1     1            4 C  

7/1     8       7     5/1       9        4/1    5/1      1      7         3      1      4             5 C  

5      7        9      5        9          9      1        5      5         5      5      6             6 C  

7/1    3       7      5/1      7          1    9/1       4       3         3      3      3            7 C  

9/1   5/1    6/1     9/1      1       7/1    9/1     9/1    5/1        1     7/1    5/1          8 C  

1     9      9        1        7         5      5/1      5      6         7       7       5             9 C  

7/1   5/1     1      9/1       1        7/1     9/1     7/1   3/1        1     5/1      1          10 C  

7/1     1      3      9/1      5        3/1      7/1     8/1     1        5       1      3/1         11 C  

1      6       5       1       8         6        4/1      6      8         6       3        1         12 C  

  

  

7   .R���� �1�
3� )W j  (
<;.
E  


� �01� =� !J:% �� !�2�� 
� I�
��� ��� ��	��  
 N�
� �� P1�� ��� !��� �
 :1�+
� V�)*+ D1� 	� =� �	�� 
 N�

/�
�" ���:�	
<�
�
%.@1	�� 
 �1�1�� p1�+
� 	� T
o� ����. =�:  

89 a ≠ 69 a * 86 a  



 

3 ≠ 2/1 ) *3 (  

@����� ��
#��� �_1� 	���� O�	 �� 
 N�
� ��� =J�
*� ���� D1���
�� . �H
1	 	�7Z� ,�% �� ��
#��� 
� �	 O�	 D1�Maple �� 	


@�1
2��� =J�
*� �	 
 N�
� ��� � ����. T���C 4��� 
 N�
� �����F,�B (
J�
*� ,
\%� �� p93  �4 �%�� !���:  
 T��C3 - D�6�U:� �
 N�
� ��� =J�
*� �����  

 T��C4 -  �
 N�
� ��� =J�
*� ��������	�
��  

1 w 
<;.
E ��E �1�
3� R����   R�J�#

���� 

12 c 11 c 10 c 9 c 8 c 7 c 6 c 5 c 4 c 3 c 2c 1c 

0.185 0.029 0.014 0.173 0.011 0.079 0.29 0.075 0.03 0.016 0.054 0.031  R��	�
NX 

  

8. 6�	TOPSIS  

 O�	TOPSIS  ��1 � �%��� S��+1981  O�	 >�
)� 	� �� =�17< ����. =�ELECTRE  !]�� ��� =E�	� .   �]�
�� >]`�

 O�	 	�TOPSIS �� � =�17< ���� ,      =]?)% 
]� �	 =-]`
Z �o���]$ � T ��]1� =�17< 
� �	 =-`
Z >[��$ �
L�%� � =� !�� D1�


)� ��
� =���� T ��1� >� . O�	 	�TOPSIS     (	�]N� !]���-?� K�
]� 
1 K1�7Z� =� >1
2+ 	
�&� �� =� !�� D1� �� u�Z

 P�%�+���B  �	�� . !�� �1;9 �
��� �#�� � !Jo� T� ��1� �
� =�17< !�&[�� D��&+ �;6 .  ���]� ����� =-`
Z =J�
*� O�	

 f-�L� �
� =�17< �J:% ��1�7% ��7�� ��
���	� ���< �� 	��[ ��
#��� �	�� T ��1� =�17< =� .   D]1� 	� 
]� =�17< ���� =J+	

��%��< @�2N+ (
*�C�+ �
�� �� O�	      =]�� � !]6
$ �� 
]� =�17< �J:% =-`
Z l�N� 	� =� !�� �� =:1
)� =� =C�+ 
� �

��� �� ,
\%� . O�	TOPSIS    ���]&+ =]� =C�+ 
� �	 �1� ���< @�2N+ p1�+
�M   � =]�17<N      ��]�< @�2]N+ ���]� 	
]�&�

��
1�	�    ��� ��.  
 

                                                      

n١ X            …١٣ X       ١٢ X       ١١ X 

                                                      

n٢ X            …٢٣ X       ٢٢ X       ٢١ X 
                                           n٣ X        …  ٣٣ X     ٣٢ X      ٣١ X 

D =                                                                                               
                                              

 Xmn                                                                               …              ٣       X m ٢        X  m ١m X      
  

 
 �N�.xij =�17< !�&H� B
� p1�+
� �� ) ( i R�
� =� =C�+ 
� �	) j (  

  ��� �� RL�� . O�	 ���C� �6���� >$��� =���� 	�TOPSIS   =]E�	� T�� �+
J�
*� ,7�%
�� �� ����	 �1�N+ �
\1� ! C

���< ��:  

1 w 
<;.
E ��E �1�
3� R����   R�J�#

���� 

13 t 12 t 11 t 10 t 9t 8 t 7 t 6 t 5 t 4 t 3 t 2t 1t 

0.033 0.108 0.036 0.056 0.095 0.151 0.09 0.107 0.093 0.03

3 

0.022 0.046 0.129 F�2JKL� 



 

  

  T�� ,
< :���< @�2N+ p1�+
� ���� �7�6
��%  

  O�	 	�TOPSIS  O�	 ��%
2�ELECTRE  @�2N+ ��1��Z 	� =� ���&�� �
� �<_1� 
1 
� R�
� =� ��� �� �&�

 ���
� �$�� ���� �%�� �� r
*6 ���< . ��� 7�6
��% ���< @�2N+ p1�+
� �� �.�% �N�. P1R  ,  �]� =J�
*� �1� >�� =�

 ���:  

                                                                                                                                                                                                                                                                            
                                                                                                                                                                                                                   3-17                                     

                                                        [ ( ) ]2/
1∑ =

= m

i
ijijij XXr  

 ,�� ,
< :��� D��&+  

 �� p9 � ��� �� ���� l
N��� �`
� ��� F��%��< @�2N+ S��+ ��� 7�6
��% ���< @�2N+ p1�+
� �`
�. =� =-$�� D1� 	�

 ��� K1
2% �1� >�� =� �	 ����� ���< @�2N+ p1�+
� ���+ �� 
� ��� ��� RL��:  

                                                                                                                                           n      
                                                                                                                          1  =wi    Σ   ,]  wn  F ... F3w  F2 w  F1 w [  =W                                                    

                                                                                                                                    1=i  

  

wnrn              ....W3r13       W2r12 W1r11 

Wnr2n              ....W3r23       W2r22     W1r21 

Wn3rn            ....W3r33       W2r32       W1r31 

 
X =             … ……………………………    

… ……………………………….  
  

wnrmnn           ....W3rm3    W2rm2     W1rm1 

  

 ,�� ,
< :�#��� !Jo� T ��1� �
� ���C D��&+  

o� T ��1� �
� >$ ��	 I�+�+ =� �#�� � !JA*  �A-  �%�� �� f1�&+ �1� >�� =� � ��� ���� K1
2%:  

               }*
n V   F ...  F*

3 V  F*
2 V  F*

1V { =}M  F ... F3 F2  F1 =i  ) /Ī Є j  /vij min  ( F )J Є i  /vij max  ( { =A* 

                 }-
n V   F ...  F-

3 V  F-2 V  F-1V { =}M  F ... F3 F2  F1 =i  ) /Ī Є j  /vij min  ( F )J Є i  /vij max  ( { =A- 

 =��1� =� =C�+ 
�:  

                                            } 
� =�17< 'Z
�� =� m���� �
�	
�&� /N  F ... F3  F2  F1  =j  {=J  

                                            }�� �
�	
�&� 
� =�17< =�17� =� m�� /N  F ... F3  F2  F1  =j  {= Ī   

  

           �	 �1�
])� D1�+B
]� =]� �	�� >]1
2+ ��%��< @�2N+ F���� �� �
�% �	 =�17< P1 �
L�%� �� ��
% 'Z
�� =� �1
�	
�&� 	�

>1
2+ ���� �� RL�� �	 �
L�%� P1 �� ��
% �
� =�17� =� �1
�	
�&� F� >�
)� 	� �1
2% I:�     D�E
]9 =]� ��]%��< @�2N+

 ���� ��� =E�	� f1�&+ M�H�+ D1� 
� !�� 
� R�
� D1� ����A*  =� ��� �� RL��A*  �� ��%��< @�2N+ T ��1� =�17<

 ��
� .  

 ���� ��� =E�	� f1�&+ D��a2�A-  ���2� =� ��%��< @�2N+ ���� �	 !���-?� 	��)� D1��2� =� !�� �� =�17< ����� RL��

 �	�� .  

  



 

< ,	
 3 ,
 : ����� =-`
Z O�	 F =-$�� D1� 	�N       T ��]1� �
]� =]�17< �� F
]� =]�17< (�
#+ ��7�� ���< ����%� ���� ��&�

 ��� �� =�Z�< 	
�� �#�� � !Jo�.  

                                                          M  F ... F3  F2  F1  =i   F2/1 )2 )vj* - vij  (Σ  = (Si*  

                                                           M  F ... F3  F2  F1  =i   F2/1 )2 )vj- - vij  (Σ  = (Si-  

Si-  !�� !Jo� T ��1� =�17< �� 
� =�17< (�
#+ ����� RL��.  

 Si* ��� �� RL�� �#�� T ��1� =�17< �� �	 D�2� �
� =�17< (�
#+ ��7��.  

  

 @\�9 ,
< :T ��1� =�17< =� ��1�7% ��7�� =J�
*� 

 ��%
� �� =�17< ��1�7%A i  ��� �� f1�&+ �1� >�� =� T ��1� =�17< =�:  

                                            M  F ... F3  F2  F1  =i   F1≤ Ci ≤ 0  F )Si  +Si*  / (Si-  =Ci*  

 �
< �� =� !�� RL��Cj* �
J?%� �
�&� =� ��
�  =�17< ��A*  �A i  � ��� �����0=Ci-  �<�A i  ��A-  ��
� VJ?��.  

 @�� ,
< :���� =J+	  

     � ��� �5 �%�	 =� =C�+ 
�Ci- ��2% �
L�%�F n���� =-`
Z D1�+ �
+�� 	� �	 =�17< D1�� � ���+ �� F�+
J�
*� .  D�]� =?��	

�2� =� �� =�17< =� ��� �� �
�% O�	 D1� 	� f-�L� �
� =�17<  �	 =-]`
Z �o���$ k
��76� �	�� T ��1� =�17< 
� �	 =-`
Z D1�

 !��� ����� �#�� T ��1� =�17< 
�.  

     V�[� �	��� F �	
�&� ��3 ���< @�2N+ �
� O�	 I-�� ���<	
�� 	� ��
�� >$��� �� ��1 =� !�� �	��H =��% D1� ��b

!�� T�� 	� ��
#��� ���� ,�B (
./5� .-U:� D1� !�2��      !] C �1
]� O�	 =]� ���]< �]� RL�� �?1��� 	� k
`�NL� =

 ���
� �� �Q% �	�� ��%��< @�2N+ �� �#�� (
./5� ���L��� .  ���]:�% @ Z >�
[ ,
[	� >�� =� �#�� (
./5� '[��� �o�� 	� .

 =�17< O�	� T
o� ����&�)I  (��
�� �
���
�9 	
�&�  
� m
J+	� 	� l
� ���< @�2N+ =-U:� P1 	� ,�    � �
]L�%� �]� I+��

   � �	�� M�*]` @�2]N+ ;�� 	� ��
1� !�2�� B
� T
o� ��%
2� =�17< P1 �
L�%� ��
�� �
&�� �� G/5� =3 �<� � !:�3 =�17<

 ��� ����� !L� �-�� ��
J% D�2���� �<� =���� D1� 	� ��C�� (
./5� ���� �2� D��6. ���< @�2N+ �
� O�	 I-�� 	�

�J:% !�2�� D��&+ n��  !�
�	
�&� �� ,��� �� ���� r
*6 
� ��C�� �
� =�17< ��� 
1 .      �
]� =]:1
)� =]1
9 �]� =]� ���	

 =-���� �C��»�+
� « T
� 	�1980  !��� 	��[ ���0���_9 =C�+ ��%
� 	� ��1�� (�� �� =E�	� .    '][�� 	� �]C�� =]:1
)�

-U:� �
�	
�&� �� ,��� �� D�Z�< �Q% 	� 
� �	 
� =�17< �J:% !�2�� ��� �� RL�� =.  

  @�2]N+ �
�	
�&� �� �2� r
*6 �Q% =?)% �� =� �� =�17< �	 �	�� 	� �	 ��� �Q% =� !�� �17<
% O�	 D1� 	� ��%��< @�2N+

 ��� ����� �
�� P1 	� ��� �� =:1
)� ���< .  �	 �]C�� =:1
)� P1 ��
9 �
L�%� =� !�� �17<
% ��%��< @�2N+ T�2&� 	�?�

 D�� ��10  �6�17 
$ ��� ,
\%� ��� �	 !�� D�2� =� �1�7\� !6 .     �]�
� �]� �]�/� (	
]J. P1 �
L�%� �� .   T
]o� ���]�

 �� ��+	
J. ��/� (	
J. �� ����:  

" A  �� ��2 � �-��B "  
1" A  T�
&� ���2�� ��	��B "  
1 !��" A  �� K�� �2�B"  �� �6� � �	�� !�2�� .  
]� 7��2+

���� =-2C ��	 �� !2:[ D1� 	�  �� ,��� �� =� ���+ �� =� !�� �2� �
� O�	� ��	 �� �-`� =C�+ =�-� !:�% (	
J. D1�

��� l
N��� (�	
J. D1�.  

 ���$ 	� ��C�� �
� O�	 �01� �� ����MCDM       �]%��< �]� 	��][ �]�	�� �	�]� �]N�L� 	�?� =� ���
� �� �1� 4�� =� .

)F�2������1376(  

  

	
�� �
 $�5 ����
���� � ��
1�	� ! C �
 N�
� �
�� �� F ����� !�	
�� ����� � �13  � D�6�U:� �Q%�	�� =%
<

 >���. 7�%12 �%� ��� ���� R�L�+ I�
�� >1b �
 $�5 F ���	�
�� �Q%�	�� =%
< :  

  

  



 

9.  ��0� ���� ��J2�� F��78 �<0 �N��� � �	
�� O���� �
<+�%  
  

 ���05 – ���
78 �� ���
*+ �
� �����  

��!	 ���  Q�E���
*+  ��  

 

�	
;�.� ��$# 

1 =�
%�� !Z���9 I�
�+ =� �	
�� !1�1�� @:�%
�� �� (	
Q% � �%�
&+ =� �2\$ (	�` =� � >1�*+ W.V.C 

2 	
��� M?� �
�� �� �%�
&+ 
� =�J� �� �	���� �� � ���	��[ �). W.H.C 

3 
� =�
%�� 	� � !Z���9 I�
�+ =� �%�
&+ �� �&?)� �6
� �
 �1
2$��1�1��� ����� � W.M.C 

4 �%�
&+ =� 
 � � �� ��`	� R�NL+ W.D.C 

5 �
 6
%
� (���2&+ >�J[ �� �&?)� (
��� �	�;<�� � �%�
&+ 
� G�?)� �	���� �� � ���	��[ �)....    !]1
2$ !] C �%�
]&+ =�

����� �6
� 

W.S.C 

6 (
��� G�?)� ���	��[ �). � �%�%
[ �
 +
�6
� �� �%�
&+ !�Z
&� !�� �1� M?� �
�� �� �	
�� W.X.C 

  

  

10.  >��8
� R!	� ���� � R��	�
NX � F�2JKL� �i�!	J� �
<;.
E �� �1L� 
<+�% �L�
��

���� :�*;8  

 ��1;9 (	�` ��\� � RNL�� ���Z� �#% ��3 
1 P1 n�5 �� �%��+ �� 
 $�5 =� !J:% F >���. �� P1 �� ! C �	�;<�
����

���9 
���	 D1� 	� =� �	
2� =�
�3  4�5 
� � 	� =� �1��< �$��513  �� !�2�� =� !�� ��� =����� D�6�U:� �� T���

��1
2% �
�� 
 $�5 =� !J:% �	 
 N�
� �� P1. ���< @�2N+ �
 :1�+
�F�C��L��� (
./5� �	� '2C �� p9 !1
 %	�

 T���C �
�� �� ���	�
��� D�6�U:� =� m����6�6 �� !���. 
 
   11.���+ D�6�U:� ���< @�2N+ p1�+
� > 

                                                                                                           

3 1 T     12 T     11 T     10T      9 T      8 T       7 T       6 T      5 T        4     T    3 T        2T       1T                                                 
<;.
E

   
� �����  

0.625    0.88     0.55    0.777     0.4     0.875   0.71     0.75     0.222     0.5        1        0.75      0.5 W.V.C 

0.625     0.88    0.55      0.76     0.4     0.75    0.652     0.75     0.184      0.5     0.875     0.75    0.625 W.H.C 

0.875     1        1         0.823    0.86   1        0.942     0.875     0.239      1         1            1         1 W.M.C 

1         1       0.77      0.875     1       1        0.753      1           1          1         1          0.875      1 W.D.C 

0.75   0.77    0.77       1        0.66    0.75     0.75      0.75      0.205     0.75    0.75       0.75     0.875 W.S.C 

0.875  0.88   0.77    0.875      1      0.875    0.695    0.625     0.328     0.75   0.875       0.75     0.875 W.X.C 

  

  

  

 



 

     12.���	�
�� ���< @�2N+ p1�+
� >���+  

 

3 1 C     12 C     11 C      10C       9C      8 C       7 C       6 C      5 C        4     C     3 C        2C        1C                                        
<;.
E

   
� �����  

0.78         0.714      0.714   0.875     0.55       0.88    0.875      0.88       0.875     0.75      0.8     0.875 W.V.C 

0.78       0.86       0.86    0.875     0.44        0.88       0.75      0.88       0.875      0.625        0.8         1 W.H.C 

1            1          1          1        0.88        1          1             1            0.875     0.875     0.5      0.875 W.M.C 

0.89        0.86     0.86        1        1         0.88       0.875        1            1             1         0.66     0.875 W.D.C 

0.78      0.714    0.86    0.875     0.77     0.88       0.75     0.77         0.875      0.875     0.5       0.875 W.S.C 

0.78        0.86      1       0.875     0.66     0.77       0.875     0.66       0.875        0.75      1            1 W.X.C 

  

11.   !��	
X ���TOPSIS 
 =?��	  =� =C�+ 
�1  T���C 	� ��� !��� �
� =�Z
1 �3�4)
 N�
� �����( �
� =�17< =� !J:% �
<�1� �� ���� !1�6�� F

���< �� =J�
*� >�� D1�� �:1�+
� �JC S���	 �
�� ��  ��� 4�?� ��1
2$:  

  
 

 ��J2��  ���� �
���!��KL�F�2J                                                   ��J2��  ���� �
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