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Explanation: The post-metropolitan era can be called the era of the vulnerability 
of urban and rural settlements; because on the one hand, these settlements are 
facing natural hazards and technological crises, and on the other hand, they are 
facing security and social crises. Method: The present article is applied in terms 
of purpose and descriptive-analytical in terms of method. Collect data from the 
country's surveying organization, satellite images, etc., as well as to study and 
analyze data ARC GIS software, Dimatel model, and WASPAS software were 
used. Findings: The results of the study show that of the area of 1037.64 square 
kilometers in Basht city, 150.80 square kilometers (14.53) is in the safe zone and 
282.25 square kilometers (27.20%) is in the low-risk zone. 273.29 square 
kilometers equivalent to 26.33 percent in the middle zone, 233.20 square 
kilometers equivalent to 22.47 percent in the high earthquake risk zone, and also 
98.20 square kilometers of the whole city equal to 9.47 in the very high 
earthquake risk zone. Also, the results of the earthquake risk showed that the city 
of Basht is located in a zone with a high earthquake risk. . Also, the results of the 
earthquake risk showed that the city of Basht is located in a zone with a high 
earthquake risk. Spatial analysis of the vulnerability of rural areas and settlements 
shows that 32.16% of settlements and villages of Basht city are in a very high-risk 
zone, 23.97% in a high-risk zone, 29.23% in a medium-risk zone, and 69.69 11% 
of rural settlements and settlements are in the low earthquake risk zone. Results: 
Therefore, taking necessary measures such as preventing the establishment, 
issuing permits and preventing construction on faults, public awareness of 
preventive measures before accidents, preventing the establishment and 
concentration of urban and rural settlements in high-altitude areas, establishing a 
warning system And timely warnings in pre-earthquake aftershocks, access of all 
urban and rural settlements to communication routes and relief centers for quick 
access to critical areas after the earthquake, etc. to reduce casualties and financial 
losses caused by the earthquake crisis in the city's population centers Basht seems 
necessary. 

Cite this article: Ghazanfar Pour, H., Hosseinekhah, H., & Kamali, E. (2023). The analysis of risk and vulnerability Seismic 
of human settlements in Basht County using fuzzy Dimatel and ArcGIS. Journal of Natural Environmental 
Hazards, 12(35), 21-36. DOI: 10.22111/jneh.2022.39945.1845 

 

                               © Hossein Ghazanfar pour.                                               Publisher: University of Sistan and Baluchestan 

                              DOI: 10.22111/jneh.2022.39945.1845 

 

                                                      
* Corresponding Author Email: Ma1380@uk.ac.ir 

https://orcid.org/0000-0002-3350-7348


 

��� ����� 	
��
� �� ��������� ������  ����12 ����� �35����" �#$ 1402  

  

����� ��	
 �� 
�� ����� ���� �� �������� ��� ��
���  ��  !�� "����#!

$ %&' �� �$�(�������) ��*�  
Gis  

'(�$ �)
�*+,-1*'( ��$ '(�+� ��)/2 ����0��1 2��3� 
��-�4�3 

1 .�����	
 ���
��
 ��
��� �	��� ����� �� �
������� �
��� ��
��� ���
� (!"#$� ���$�"�)  

2 .�'��� ���
��
 ��
��� �	��� ����� �
�()� ��
�()� �
�����  

3 .���
� ��	� +
��	
��
 ��
��� �	��� ����� �
�()� ��
�()� �
�����  

  

�2�5� ���6��  �7�89  

 :�2�5� ;)<,���-. �/
0�  

  

��=#> ��#?"�: 29/06/1400 

 :@#��#� >#��=23/08/1401  

��=#> A
#B�  :03/09/1401  

  

�C�� :D7��3 D�
   

� !����78
9  ��/�/:

�
�'�";< 
�� �
$��,�  ���

=�
� .  

>.��'� =$. �?@�'�A � �	, ��"8 <B �?@�C D.��� �
�'�";< 
�� ���� 
'<�	 �,� �
��E� :���  :��F "< 

��A �
�'�";< GH I��H
J� 
� 
��K, ���L� � 
�� M"/"�;8�F "<:� ������ ���L� 
� 
�� ����',  �

@
9'��, � ����	, ���
� . A���/
0� N�� �O�:�� ���	
�� P�	 �O�:� �� )"8�( , - >L8�>, ��� .=<�� 

	�B��R� ������0� �
�:
< :� 
� 	����� �
?8 �	"���� �	�"�
� �� �S9� ��A ���� <	��, �T8 ��� >L8��7 

���U�� :� 
�  	����ARCGIS !�� �Dimatel  �WASPAS  .=<� ��� ��
('<�
'��V  W��-. :� 7)
X

� �
��, ���  =X
$� :� ��64/1037 ��Z����'�"> �=�
� �
'<���80/150 ��Z����'�">  !�
K�53/14 

 � �\] ���� ���. 	�25/282 ��Z����'�">  !�
K�25/27 ^� ���. 	� �)	�  .�	�� 	��_ �\]29/273 

��Z����'�">  !�
K�33/26  �`<"'� ���. 	� �)	�20/233 ��Z����'�">  !�
K�47/22  ���. 	� �)	�

:��
 �S9� � �/�/: �\]�A320/98 ��Z����'�">  !�
K� �
'<��� 7� :�47/9 $� ���. 	��	
 :��
  �\] :�

�S9� .�	�� 	��_ �/�/:�A� 
'��V 
X�	 �� =�
� ��� �� ��� �
�� �/�/: �\] :� 7)� a
� �\] 
� ���.� 

>L8 .�	�� 	��_ �/�/:�7 
b�,� ����� <B�C D.��� 
'<�	 c
0�,� �
�B �� 
� � �
��, ���  ��94/32  �)	�

�
�B :�� 
� 
�
'<�	 �� ] �\] 
� ���. 	� =�
� �
'<����>,  �a
�52/23 : �\] 
� ���. 	� �)	����
 

82/28  � `<"'� �\] 
� ���. 	� �)	�17/11 �
�'�";< :� �)	� 
�� 
'<�	,� �
�B �� 
�  
� ���. 	�

_ �/�/: ^� �\]	�� �	��. ���
���A� R">� �>9�:� U:a I
���_� U
T�����  :� =K�
9� � :"T� 	��) �	��0'<� :�

=]
< �	 �� :
<�� 7$R �
RB �
� :
<� ���. I
���_� �
'<�	 	� ,�"9@ �d��"X e"_� :� 7G_ �����

R">���� �
�'�";< ���98 � 	��0'<� :� 
�� ���� 
'<�	 �,� ���. 	� 
��  �a
� �H
] 
��	��_��  ^'$�<

	
\]� � 	���� 
�� �� f. 	� Z_"� �:�/ 
�� <�'<� ��/�/: :� 7G_, �
�'�";< U
98 
�� ���� 
'<�	 �,� 

��	 �� 
�� H
G8	�, ��� �
<	����� ����� �� <�'<�, �<�Z ���L� gH
�� ��,  =�� ...� �/�/: e"_� :� f.

<B W�
��C 
�� �
�, I	
$] ��
� /
�, �
�, /�/: ���L� :�� K9� ����� 	��', ��� =�
� �
'<���� 

	��h� ��� �O�,  .�<	  

��+E0� :$X ,	".�(�bk�A$X ,��, $X ,��"]�A/
9� ,, ���k
�,@
9<� ,�7) .1402>L8 .(�7 	�F$ <B ��C D.��� �:�/ �� �
�'�";< 
�� �
$��, 

� !�� :� ��
('<� 
� =�
� �
'<����78
9 :
��  �GisL� I��H
J� .�` GH�K, ,12)35 ,(21 -36 .DOI: 10.22111/jneh.2022.39945.1845  

  

                �
'$l">� � �
'$�< �
����� :��
�© $X�A 	".�(�bk*$X ��A $X��, @
9<� ���"]�7 /
9�, ���k
�.,  

                                                      
*  - $X�A 	".�(�bk )!"#$� ���$�"�(  Email: Ma1380@uk.ac.ir  



  

  

  

  

22  -------------------  �� ���	
���
 �	����  ����12 ��
�� �35����� ��� 1402  

 

��75�  

�: e"_��A �:�/  	��F  ��0\���F �.��� .�S��� �� B�� �� =<��
���� �
�:,- �
;�, 0� 	��+
 
��  	� �	 n>'J�

�� �, R��� )Zhou et al, 2017( =]
< ���7$R A�� F���� 	� 
�:
<�:�/ �\] ��	�� �
� 	
�$� ���]��'$� ,�a
� 

)Tielin et al, 2017	
$] �'��� �Z_��	� .(I ����,; �l ��
?'_� ��A o��"X, '���T ��
��� �"G� 	���  	� nKh �


��	���
'<�� : � ,�
9']
<�=]
<� 
� ) =<�Linares et al. 2012�� .( 	"H�� ��: A�9J8 ��, �"�  ���X95 

,�
��_ 7� �)	� 
��� 	� ,K�GH �
�p� �
�� �K<"8 !
X	� �
�	"��	�, ��
� )Kreimer, 2003 .(A����
���  ,�
�:	�

<B�C D.��� �:�/ �� e"h"� :� ��� ��� F��
� � q"$L� ,<
<� � ^��, �"��� . I	
G@ �����  :� ,G���8 F$�	

<B � �\]�C D.��� 
T�B:� � =<�,�<B ���C D.��� I	") =<� A;9� 
�� <B �"S9� ,�"R
�"R�C D.��� � �,�


�"� A�� :� ,G���8 
� � ,/
� �,@
9'�� ����;>9@�	 Z�
� ,'�
��	 �� :
�� F$�	 �	�B�� A�9J8 ������ �"] �� �	  ���

P�	 :� �B 	� 
8 =<� U:a � �	�� r?J8 � 
�	
�K� �
� 
��  �I��\] W�
� ��"'� 
8 ���R ��
('<� ,�"R
�"R

<B :� ���R">��C D.��� 
�p� 	� ���L� =����� �  .��� 	��_ ,<	�� � �K/
\��	"� �	 �/�/: �>9�:� ,K�GH I��\] �

A��S9�� �� @"�, c
G8	� A�� �	��_�� �� 
�  <B W�
� 	� �	���� ��
s��C D.��� ��
��� ���8 � 
����  7�>08 � 
�

� 79@ I	
$], ��� ;>�), ���	
;9� �1392 gH
�� �>9�:� ����� 	"�� ,�
����
� ��'$R ��
�� A�� 	� .(

�o�
X ]�� : �"l ,K�GH �
�p� :� �	
�$� �� =<���A ��:�/ F�] ��
�"H �7�< /
<,� /
K��= 
�� W8B �
��,  �

���
�
 �:,�� ��"9� 
�,� �o�
X t�	
8 :� ]�� � �B F���� � 	��, ��
� �9� �� �� e"_� �/
<I	
$] C�"� d��"X A 
�� 

� ������ ,/
� � ,�
�, �"� �G�_)�  ���	
;9� �1392 .(  

��
��� �'�� P	��R +
<� �� 	��� � �
�:
<7>  !
< 	� �L'�2002  ��
�� �
�	"�� ���� �
�� 	� ����� ���p��

�/�/: ���K8 �O�:� �	 =$J� �G8	 
�,�  �a
� I�� 
�5/5 � :� ,;� � �	�� !
< 	� �'��	�G8	 A��8a
 �: 	� �	 
���� 

<B�C D.��� ) =<� ���� u
?']� �"] �� �L�
< A�� I
(>8 ���K8 � �/�/: e"_� :� ,�
�UNDP, 2016 .(A��:� ��	

� 	"������ �� �J� ��"�@, �"� ����9� :��:,� � v w/B�/
9�
 �	�"9� �/�/: :� ]��� ,�a
� =<� ��"� 	��	"]��� 

�� 	"H� �� :� ��153 ��J� �/�/:, �� 	� ���
 ���
'�� x
(8� 6/17 � �� c"��� �B �)	����� =<� ��"� �Z_�� 	� .

��� 	"���	 	� ���n 13 ]p� 	"���� ���
 �, ��
� � �/�/: � CG$���'��A �
$�� I
(>8, � �B, ��
� .�A����
�� 

�, ��"8 
���� �s�� =(R� ����� <B �/�/: �\] ����� 	��C D.�� ��'$� ?�) ����1397 :2.(  

� 	��A ���
 �� � =�
� �
'<��� 	� �
�'�";< �B ZG8 
�� ���� 
'<�	 �,� ��A �� ��
'<���/��7  c"\] �"��

'�
� �"�� �7$R, 	��	"]�� �0�
< ��"<��� �:�/ c
0� :� ]�� 
@	 �� ��"8 U�@ ��/�/: ��= 
��	���
'<�� =]
<  :
<�

�:�/ I
K/
\� U
T�� 
� 
8 �	�� I	��h �... � ]��� �>9�:� >L8�7 	��F$  W�
� =�� 	� �oy� � ����� I
���_�

I	
$]
� <B W�
� ��C D.��� �
�, /
� �, :� .�"� ^������A�	� >)� N��,  A��:	� �W��-.��
, ����� 

<B�C D.��� �
�'�";< 
�� ���� 
'<�	 �,� �
� �
'<���@�� N���� .=<� �/�/: �\] ����� 	� =,  A�� �	 W��-.

�, ��"8 ��79' : �	�"� ���� =$���:  

 - ���. ���� ���� � �
'<"� WJ�� �/�/: �\] ����� 	� =�
� �
'<���  

 - -8��'<� � 
���G��	 �z�	�� 
�,� ���� I	
$] W�
��
� �
�, /
� �, �/�/: ���L� ����� 	� 



  

  

  

  

23   ----------------------------   �!�" ��#$ %& ��' ()��* �+�, �* �
-./01% 
2* /
$/�� 3�
4 5
.%�6�...  

 

���� �
 B�� � �
  

 A��W��-. N�� �O�:�� ���	
�� P�	 �O�:� �� )"8�(,  - >L8�>, 	
�B �K�
� .=<��  ����L� 7� �W��-.

 �
'<���=�
� $08 +
<� ���I
9 	"��� �, ��
���� .� Z9� 	�B� 	�B��R �� ���� a � 
��� 
�� 8
@pH�, 

�
?8 :� �W��-.�� �	�"�
� ��� U�� �d	� 7R"R 	����  �
�:
<�:�A <
��, ��B�
; ��� �� �T8�� >L8��7 
��,� ���� 
� � 

U�� :� I
@pH� >L8 	�����7 �R 
b�,� ARG GIS  !�� �Dematel  �WASPAS .=<� ��� ��
('<�  

	� ���'��  ,�
<
�� �������. 
� �\] e"_� 	� 	�DR��o{8 �
���
'� ���8 �� =�
� �
'<��� 	� �/�/: �\] �K'$� �

�� �A����
�� .�� �']���. �/�/: ,�
R�G] � �
??J'� I��O� :� �/�/: �\] e"_� 	� 	�DR��o{8 �
���
'� ,�
<
�� ��

:� .����R ��
('<� ���'��� �	 ,�
� `>$8 � ,�
��B �/�/: e"h"� 
� c
G8	� 	� ����A �	 I��O� gGH �!�� �>X�� 	� �

 ,<	�� 
� A��S9� � �
??J'�W��-. 
�I	") ��'��R ��� �^�� �8�A 
'��
��� o{8�	�DR� �/�/: �\] e"_� 	� 

I	
G@ ���  ::�7$R c"\] - �:�/ c
0� ]�� - �:�A <
��,- ��	
�� h�	�,- �
�'�";< 
�� ���� 
'<�	 � ,� - ��	 
�� 

H
G8	�, - ��C- =�� ��C.  

 	� �>X��U�� � ���8 �� �
���
'� ,�
<
�� :� �K���0� 
�  �a�� 
����� � ����R U��_� .+� .�� .,� � �	�B��R 

��0�  � 
�a�� �
� ,�
;� � ,�
b�  
� `G8����0�) W��-. 
� � a�� 
�� �,� .�+� .:� ( Z�
�� ���K'�  �>9�:�

���
?8 �	�"�
� ��� U��  	����7R"R �
�:
< �d	� �
�:
< A��S9� � ����� ,)"?] � ,'/�� �
� �:A� ,<
��  
;���B

 !���) �� ��
('<�1  �2��0� :� ,bK� A��S9� .(  
���a � ,8
@pH� �
� o{8�	�DR� �/�/: �\] e"_� 	�  �>9�:�

 C�� ��a)– ����R ���8 �
R��$�"� `<"8 (C�� =�� ��a ) !���1�K� .(  :�	�B��R� ��0� a � 
��� 
�� �
;�, 


b� �,� W��-. 
� `G8���
$9� �� � � �:
< 
8���=�
o � ���� ������0� +
�0� U�� 	� 
�  	�����,� .�+� . U��_� .

��0� U
98 +
�0� �� ����R �� 
�  +
�0�1:200000  .��� ���
8 ^�<�8 �
\] 	��0���0� 	�  
�2/0 ,>��  �'�

,� 7�
_ !"H 7_��X 	��0� �+
�0� ��@ 	� ��@ A�� q�h 
� �� ��
�  rJ�� �H"��� +
�0� 
� ��0� ��	 �� W�
9�

,� ���R. �A����
��  ��0� 	�1:200000 g>\� =_�  
9�
�7�
_ !"H 7_��X ,8	
G@ �� 
� ,�  ����� ��0� ��	 �� W�
9�

40 ,� �G<
L� �'� �"�. 

 F�7G1: ;)< H�+� �  A/�I#� �
D <�8��  �7� @�+0 ?JG0KL�  �E���G M3��� D�#A
 N�E0�J�?��4  

,�
9�
� =_�  +
�0�  ��a D]� ZG��  ��a e"�  �'��	
.  n��	  

40 �'�  1:200000  

�:�/ ����  �	
�������  Vector 7$R c"\]  1  

U��  	����Google Earth  Vector �:�/ c
0� ��]  2  

A��: �
�:
< ����� ,��K� I
�
�'�� � ,<
��  Vector A��: ,<
��  3  

����� ,K�GH Z�
�� �
�:
<  Vector ,h�	� ���	
�  4  

 	"�� I	�:�  Vector �
�'�";< ,'�K9� �
�  5  

�:
<��� � ��	 I	�:�  Vector ��	 ,H
G8	� �
�  6  

Extracted from Layer Height  Raster C��  7  

Extracted from Layer Height Raster C�� =��  8  

�:� �� �U"< �>X�� 	� :� F� �� ,��
'��
��� o{8�	�DR�  �/�/: �\] e"_� 	�) �>9�:�7$R c"\] -  c
0�

�:�/ ]�� - �:�A <
��, - ��	
�� h�	�,- �
�'�";< 
�� ���� 
'<�	 �,�  - ��	 
�� H
G8	�,- ��C  �� =���C(  
�



  

  

  

  

24  -------------------  �� ���	
���
 �	����  ����12 ��
�� �35����� ��� 1402  

 
A� :� ��
('<� ��78
9  !���) ����R U��_�3 .( +
<� ��A� ��78
9� �:� �
� �
�:, �� =<�  ���@� �� ��
��<�. :� ���B

�G8 �:
��7 ��R�� �:
� ���@� f|< �� ���:
( 
��	� ��= � !�� :� ��
('<� 
��78
9  I
@pH� �� ��"8 
�

Z9� 	�B� ���� ����� K� :� U����� �o��	

� K8��A �S9� ��A D.�o���� �
 �B �	�DR�o�  .=<� ��� �G<
L� 
�A� 

��78
9 P�	 e�"�� :� �� 
�� 9?8� ̂R��� 
. ���� 0��I
<
 ��:, �, ���
� ���� 
� ����  	� �
R�G] I�
b_ :�

 7��"@ }��J'<��F <�^'$ ��	
']
< �, <�8
9'$�F �B �� �� `<"8 �
� R	
���� 	"#8 !")�� N��R  	
']
< �
�

�>$><G8���, < 	� �"�"� 7��"@ :���^'$ o{8 `���	 
� ���9��	�DR�� o{8 ��D.����  �)
�@ 7�
0'� ����
��� =<�

�, B���� . ��"R ��  7��"@ I�� �� ����
�9�� ��= �B �� �	 
� '�� I	")�:
 ��@� K8��A �, ��� )LI et al, 2009.( 

A� ��78
9 ) �$<y� `<"8Battelle Memorial� (�A !
< 
�� 1972  �1976 ���
T K/
\� ���� � ���  7X �

. 7z
$��S��� �8 ^�	� ���� � 
� � =��R 	��_ ��
('<� �	"��A ��K� N��, P�	 :� C<
�� ��
('<� �� �� 
�� 

W��-. 9>@,� �, ���"8 . 	
']
<�S��� 
<
�� 	� � ��J� �"G�� �	 7z
$�,� ��	 7X 
�� >9@, �>$>< 	
']
< 
� -

G8���, 
9� =�	
���� )Shieh, Wu, Huang, 2010 .( A���78
9 �'G�, 
�	��"9� ��,� � �� =<�, ����"8 �(/y� 
�� 

]��7 ���R �� �� �	 ;(8 !">K� � =>@�F 
9����� .�A �'$��� �\��	 
�	��"9�, ���
  �)
�@�F <�^'$ "?8 �� �	�� 

�, ����>@ 	��"9� ., <�8 
��^ ���: �� ) C8��Dk + Rk,Dk – Rk� 7)
X (, �"� 0�� 	"L� �B 	� ��, )D + R (

�8�� U
� ���  ���� ��
h� 
�Rk  ��Dk ) U
� �� ��"9@ 	"L� �D-R��	 U
� �� (�\ �(8 
��g Rk  :�Dk � �']
<, �"� .

;�8 7X����7 ����� � !���78
9 : ~�� ���� �, ��
�: 

 -^�9?8 f��8
� 7�;�8 :!�� U
R ���R 

 ��
('<� �
<
��	
� I��O� :� �
�	
�K� ,<	�� ���� ,� �
�� �	 ��G] �� ,��: �$�
0� �� ���  A�� 	� .���

f��8
�  �
�x� �� = (l�� , m��, u��) ,� ,s>s� �:
� ���@�� ���
�x� �� = (i = 1,2,3, … , n) ��  �:
� ��@ I	")(0,0,0) 

O�	�,� �'��R � .��"�  !"��� gGH ��
R�G] �9� �O� A'��R�O�	� ����1 �B :� ,� �'��R ,�
$X A���
�� 
� .�"� 

) !"���1:( z� =
���⊕���⊕���⊕… ⊕��

�
  

 A�� 	� !"���P � �
R�G] ���K8x���x� ��x� � �� ��G] ,��: �$�
0� f��8
� C�8�81 ��G] �2  ��G] �P �,  � ��
�z� 

�� ,s>s� �:
� ��@  I	")z��� = (l
��
�

, m
��
� , u

��
� ) .=<� 

 -!
��� :U�� U
R ^�0'$� `���	 ,G$� I�� 
� �:
< 

���/
��� ������ f��8
� ���� =<� !"��� :� ���B  �
�2  �3 ,� ��
('<� .^���  

) !"���2:( H��� =
 �!"

#
 = (

$ !"
%

#
,

& !"
%

#
,

' !"
%

#
) = (l ��

” , m ��
” , u ��

”  

) !"���3:(  ��R �� ��: �\��	 :� =<� ,� ���B              :��BR = max�+�+,(∑ u��
,
�.� ) 

 -^�0'$���k � ^�0'$� `���	 I�� 
� 7� `���	 f��8
� :U"< U
R  

 �U	
�l �>X�� 	��:� :� f.��,  ���F 
'� :��
��� o{8�	�DR�  �� ��/�/: e"_� �\] 	�9;8�7 +p� �:� ����  �
�

K� ���	
 �
 a�� 8
@pH�	� , U��  	
�K� ��: �� ���� u"?J� �:� � �']���. +� .�� .,� ,�
b� ��>�>L8 	����

 !���) �G<
L�4�G<
L� �:� � ( 	
�K� ��: �� ���� ���U�� 	� >L8 	�������> 
b�,� �,� .� +� ..�� n��K8  :� f.



  

  

  

  

25   ----------------------------   �!�" ��#$ %& ��' ()��* �+�, �* �
-./01% 
2* /
$/�� 3�
4 5
.%�6�...  

 

9;8�7 +p� ����� �:� K� �� �
��	
 �
 a�� 8
@pH�,  
�A� ��7'9 )DEMATEL( .����R �G<
L� � ���A  I	")

9�� Z9� ��'�� ���= a��
� }��J'<� �$08 :� ��^ 9���= a ���� 7� Z9� ��� F8 �:� a F8���� �G<
L� 
� �K� .

�:� :� ��: �� �� ,��K��	
 
�  I�	"'<� :� ��
('<�rJ�� �����a U
98 �  �
��O��	"�  ��Raster f|< � 7��G8 

��a 
� 	"'<� 
�Fuzzy Membership :
�� � �:
<
��	��=  	"'<� :� ��
('<� 
�Weighted Sum�  U
98a��  ��

�:� +
<� �K8�n ��� .���� ,�
�"|9� ��� 	"H���a �� �
� �'<	� ��8�8�C Reclassify  � f|<� +
<� ����;� 


� � c
0� :� �>)
��	"';� . C<
�8�7$; 
�  �'9��
 ���'� ,� P:	� ��"� 
�� ���� +p� �� .�� ���� 
�  �>X�� 	�

 �,�
������ '<���
, 
�� ��0� ��,� 9?8 �
J8� ��^ 8	
G@ �� �, ���� ���. ��� rJ�� 
� �\] �K'$� ,�
�� �

 ��/�/:��a 8
@pH� �
�A� :� ��
('<� 
� 7G_ 7X��� 	� �� , ��7'9 )DEMATEL (U�� � �:� +� .�� .,� 	���� ,��

 ����"� ���	� U�� ����	 GIS ��8 ^�
��C  �� .�����F ��a :� K� �"'< 	� �H"��� �
��	
  !���a
� �:� 
�  �
�

�'�"� �:� �"'< 	� �� �"] � ^�
� � q�h ������  Z9� ,�
�� ��0� ����. ��� �\] ��/�/:  ,'�K9� ����� 	�

 7;�) ����R }��J'<� � ��/"8 =�
� �
'<���2(
�� ��0� 	� .�,� ���. 
�� 
�  ��	 �\] ��	�� ���_�:�/ ]�� �

��'$� ��8a
�.  

  

@
��
 ����O  

�
'<��� :� =�
� �
'<��� �
'<� 	� ����� �
�  �9X���"� � ��">���� ,�.��
�  � =�
� ��� ��
'<��� A�� ����

 !
< 	� �
'<��� A�� =�K9�1395  
� �����21690  !
< 	� �
'<��� A�� �
���� ���K8 .=<� ��"� �(�1395 �

� F�U
� �� WJ� �� ��	�� A��S9� � =�
� ��� �>9�:� �� ����� WJ� WJ� � � �
'<"� 4 .=<� �
'$��  

  



  

  

  

  

26 -------------------  �� ���	
���
 �	����  ����12 ��
�� �35����� ��� 1402  

 

  
 18�1?��4 N�E0�J� �#��"��PG ?��O)� :  

�E"�# �
  

 	� A���� W��-. ���. ����� ,<	�� � ,�
�:	� 	"O�� C�<B �
�  :� �=�
� �
'<��� ��D.11 ��a  ��� ��
('<� ,>)�

���. 	� �oy� �
�	
�K� ��'�� �
'<�	 A�� 	� .=<� I	
G@ �� �/�/: �\] ���� :� ���: �/�/: c
0� �7$R c"\]  ���]

A��: =�Kh� �
�'�";< �,<
�� C�� =�� ��
] =��
0� �C�� �,h�	� ���	
� �,�
'<�	 � ���� �
� 

)����$]	". ���	
;9� � ,1397 ���	
;9� � ,9�X	 E1396 ���	
;9� � ����	 E1395 E ���	
;9� � ,9���1396 E

 ���	
;9� � ���: A���1390 E ���	
;9� � ��"] ,��$X1399( ��
J�
'� I
K/
\� :� ��
('<� 
�  :� ,��"]�O� � ��

��� ,�
<
�� ��� �
??J'�  !�� :� ��
('<� 
� f|< � ���Dematel=<� ��� rJ�� 	
�K� ��: � 	
�K� �� ��o{8 � 

�,� �']���. �/�/: �\] �
T�� 	� 
���
'� A�� :� U��� �� W0� �� 	
?']� �� �.�"�  

1'Q : R c"\]7$ ^�� � �8�A � 7�
@��
T 
��"8 �� ��'$� �/�/:,� 
�� �:�/ �� 8�
('�, �/�/: � ��	�� 
��  � Fl"�

R	��, � �	��
T �, ���� )����$]	". ���	
;9� � ,1397 :1 .(�� 	"H���  �l ���
�'�";< �
� K9��',  ���� :�

� �>)
� 7$R c"\]��'��  I�� :� ����
� �'���<B�C D.��� .�� ���"] �'<
�  �7$R �"�� r]
� 	� �A����
��

 WJ� :� 7$R c"\] 	"G@ �� ��"8 
���k WJ� 	�, ,�
��"8 �0\�� A�� �=�
� �
'<���  e"_� =�� U:a �
�

A��: �:�/ ,� �	�� �	 a
� I�� 
� �
� .��
�  

R+0) DC)2)E�2 :(�0�+� ��< e"�8 �:�/ �
R��� :� �0\�� ,��< �
���:
< 	� ,<
�� =<� =�9�� �z
X ���]E 

�<
� � ����">��� �"�� �� ���: ��< � �	
�'J� ��:
< ��<  �
�	�� � �
�>�� �	"�	
8 ��	
9<B ���:
< �8
���� �
�

��:�	 �,.	"R �,>�� ��:
< � ����;� �	
'�	 A'��� 
� 7;� �	
'�	 ��"� �	�� 
� ... � ���
. �� ��D. W����� 	� C�8�8

A��: ,G��J8 I�o� W�
� � �:�/ 7;� .��	�� ,<
<� W0� 
�  �p�'<� 
� �� ���
. � �:�	 �,.	"R ��:
< 	� ���D.



  

  

  

  

27   ----------------------------   �!�" ��#$ %& ��' ()��* �+�, �* �
-./01% 
2* /
$/�� 3�
4 5
.%�6�...  

 

A��: �M��� A��: ,/
9'X� e"_� :� ,�
� �\] I�� �=<� ���9� �:�/ ,� W�
� �	 �:�/ 
���:
< ,/� .��� =J< �

�� �
�	�� � �
�>�� �	"�	
8 ��	
9<B ��	
�'J� �"S9�I	
$] �"] ,R���;� 7�/� �	�B ����"] 	
� �� �	 ��
�: �
�

) ���	
;9� � ,9�X	1396 :113 .(/ r]
� 	��M"/"'�  �
'<���=�
�� ,� �
�� I
K/
\�  WJ� 	� �� ���

������ K9� ����� �K<"8�', �	 ��� �<� A��: =$< ,<
�� ��8 �@
� �(�<
� � A�) �8�� �:�/ }"� ��"8  ��

,� .�"� 

��G U3��=�E�<��E/�0 � � :��A �K� �� r]
�, K9��= rJ�� � �\< �X�� 	� ����� K9� 	
��',  Z_"� 	�

�/�/:  ���� 
� � =<��W ����� ��A <B �r]
��C D.��� �
�, ���� �/�/: :��W  ���"]�=�
.  A��S9���  �l ^���8

�
9']
<�0\�� F� 	� , ���'� <B ���
��C D.���  ,/
� � ,�
��"� ���"] �8a
�  ���	
;9� � ����	)1395 :47.(  :�

A�� �
�'�";< �'��� ^���8 �� ��"8 
� �	  �=�
� �
'<��� ,_�� q"�� � ,�"�� WJ� 	� ,�
'<�	 � ���� �
�

C�<B  	� �/�/: ���L� :� ,�
� ,/
� � ,�
� ���D..=<� �'��� ,�"�� � ,_�� I
�� 

0�E0�:� ��
� 
� H
G8	� c"\] ��, ����
 
�� X�8
, � 
����, ���
� 9�� ��= �B  Z_"� 	� ,�
<	����� 	� 
�

�� � I��H
J� :��� 
� �"9� �/�/: �-����
, �, ���
9� �� .�A /��7 <�'<� �l ��, ��
� �� 
�� >)�,  ���
� �'9�

����� � I
(>8��'� l ���� �
;�� ����,�
<	����� � ���A ��L� gH
��� �, ���R  ���	
;9� � ,9���)1396 :19 .(

A��:� ��	 �� =�
� �
'<��� ,�"�� WJ� �'�� ,<�'<� �� ��"8 
� ��	 ��	� ,H
G8	� �
� C�<B �F�  � ,�
� ���D.

.=<� �'9� �
'<��� ,�"�� WJ� 	� �/�/: ���L� :� ,�
� ,/
� 

:�V��� D�4��3  	���	
� r]
�� h�	�,� �: f�� � e"��A o{8 	��� �	�� =/
]� q�J� }�"�� I����. ���
���A�  ��

��� gH
��� ���'��A '���:
 ��	
� �� �� 
�� R W�". � �
���
, �'9� `<"'� � ^��A '���:
  ��� ����=<� 

��)�9,  ���	
;9� �1396 :19 �
'<��� 	� .(=�
� K9� ����� ���R	��_ 
��', 	 ���� /
9� WJ� 	� ��J),�  :�

C�<B I�� K9� ����� ���R	��_ 
� � �'<
� ���D.�', �	 ��� R W�".��
,  WJ� 	�,_��� C�<B I��  ���D.

�����W .��� ,� .��� 

 :L��	� C�� ����� �l �� F� ����� ���
� �'��� ��X
� C�<B ���D. �B �� ���"] �'��� ��X
�  � ���: A���)

 ���	
;9�1390 :6A��:� .(  ��	 	�gH
�� ,/
9�  �
'<���=�
�� C��  ����� P�'v$R �v� �	�� �"�� ���8 �
�

K9��', � ���A C�� ��	 �� ����� 	��0'<� C�"� =9< =<� ��� ��8 �
�E �� 	"H�� ������ C�<B  ����� ���D.

K9��', C�� 	� � �/�/: ���L� ����� 	� ��8 �
�����W .��� ,� .��� 

:L�� ?JG X�"�, �
�'�";< q�k !
9� � q�k �!
9� K9� �
��', ��/��7 	��=�
 � P	
���'� � =�"H	 �8a
� 

o{8�� ����'� 	� �T�'� 	� � ,R�:�"� ���L�  �/�/:��	�� ) ���	
;9� � ��"] ,��$X1399 :9.( A����
�� � =���C 

�� I	") �"�� � 	�"9� ,�"�� WJ� 	� ,�
'<����  �@
�W����� C�<B ���D. � �����W q
8 	�B� �
�'�";<  �
�

K9��', "] �/�/: ���L� ����� 	���� ��. 

N)<�3 �W�2 D�
 M�/ :�:�/ c
0� r]
� 	� ��]� �:�/ �
�  
8 ��2 �'� 	���� �"�
� �/�/: �
� �	 �
�  ���'$� ����

$� =��
0��	
 �'9�� M��� ����� 	��  =��� ����"] �/�/: �����:B� 
� �>)
��"�
� :� A'��R  I�� :� ��/�/: �
�



  

  

  

  

28  -------------------  �� ���	
���
 �	����  ����12 ��
�� �35����� ��� 1402  

 
C�<B  ���"] �'<
� ���D.�� $X)��,  ���	
;9� � ��"]1399 :9�� .( �	"H  �
'<��� 	� ��=�
�  �>)
� :�1600 

�'�� � ��/�/: �"�
� �� =G$� �K� ������ C�<B �
� ���D., /
� �, $��	
 .�"� ���"] �'9�  

 !���) ���� �
�� W��-. �
�	
�K� �7�� !��� 	�2: (  

  

 F�7G2: @
��
 D�
�����  

D��XE/� ?�6�  C1  C2 C3 C4 C5 C6 C7 C8 

Y/��  1'Q  C��  ���  $��W�0�+�  �W�2 Z�5< M�/  L�� ?JG  �
�[E<)80 M3���  �V��� D�4��3  

  

^�9?8 f��8
� 7�;�8 :� �K����� ����R P:���. �	"� � �G<
L� �:
� 78
9�� !�� g��H :� :
�� �	"� I
@pH� � 
�

	��_ ,�f. .����R :� 7;�8 ^�9?8 f��8
� �!�� 7X��� U
T�� � ���R �� �G<
L� f��8
� `���	 ,� �']���. ,�
��-

!��� .�"� 3 f��8
� `���	 ,�
�� �	 �
�� ,� ���.  

  

 F�7G3: �#�J< �4��� \#�=��  

C5 C4 C3 C2 C1 Y/��  

(0/195,0/238,0/301)  (0/193,0/234,0/294)  (0/160,0/206,0/269)  (0/143,0/198,0/260)  (0/071,0/124,0/189)  C1 

(0/170,0/214,0/273)  (0/169,0/205,0/259)  (0/167,0/203,0/255)  (0/072,0/104,0/151)  (0/076,0/113,0/171)  C2 

(0/153,0/195,0/256)  (0/156,0/192,0/251)  (0/072,0/103,0/151)  (0/070,0/102,0/151)  (0/125,0/172,0/238)  C3 

(0/172,0/208,0/262)  (0/083,0/113,0/161)  (0/078,0/108,0/156)  (0/134,0/169,0/219)  (0/222,0/166,0/230)  C4 

(0/092,0/113,0/162)  (0/086,0/117,0/164)  (0/138,0/173,0/420)  (0/127,0/161,0/209)  (0/123,0/164,0/226)  C5 

(0/139,0/175,0/226)  (0/134,0/168,0/216)  (0/120,0/158,0/209)  (0/101,0/139,0/184)  (0/094,0/137,0/197)  C6 

(0/124,0/157,0/203)  (0/124,0/155,0/200)  (0/108,0/136,0/179)  (0/089,0/119,0/161)  (0/092,0/131,0/186)  C7 

(0/083,0/109,0/144)  (0/083,0/107,0/142)  (0/052,0/070,0/099)  (0/063,0/086,0/120)  (0/054,0/086,0/129)  C8 

CCCC8888    C7C7C7C7    CCCC6666    Y/�� 

(0/231,0/281,0/354)  (0/200,0/262,0/337)  (0/207,0/256,0/329)  C1 

(0/202,0/248,0/313)  (0/196,0/241,0/308)  (0/192,0/235,0/299)  C2 

(0/190,0/236,0/302)  (0/186,0/229,0/297)  (0/166,0/210,0/280)  C3 

(0/191,0/234,0/298  (0/172,0/214,0/284)  (0/171,0/210,0/277)  C4 

(0/187,0/230,0/291)  (0/164,0/211,0/278)  (0/167,0/206,0/271)  C5 

(0/079,0/108,0/156)  (0/153,0/198,0/261)  (0/087,0/116,0/169)  C6 

(0/172,0/207,0/262)  (0/078,0/110,0/160)  (0/081,0/112,0/161)  C7 

(0/153,0/195,0/256)  (0/103,0/133,0/176)  (0/099,0/126,0/168)  C8 

  

r]
� U
98 �	�DR��o{8 � =�9�� �>X�� A�� 	��	"� 
� ,� 	��_ ,<	�� � WT�<����R� ����"R �� �� I�� �o� 

`���	 ����
� �B =�9�� �  
��	 ��I	") ���@ �:
�'�� A�K� ,� .���  
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 F�7G4: �
����� D��AQ��]^= � ?��
�  

D�� − R� � D�� + R� � ����� 

(0/001, 1/160, 2/360) (2/069, 4/036, 5/429) C1 

(0/067, 0/898, 1/927) (2/894,3/717,4/790) C2 

(-0/365, 0/625, 1/671) (2/842, 3/646, 4/846) C3 

(-0/506, 0/440, 1/443) (3/011, 3/787, 4/960) C4 

(-0/638, 0/332, 1/320) (2/972, 3/778, 4/945) C5 

(-1/148, -0/076, 0/943) (2/952, 3/797, 4/043) C6 

(-1/331,-0/295, 0/698) (2/986, 3/.726, 4/931) C7 

(-1/956, -1/031, -0/176) (2/672, 3/397, 4/445) C8 

  

 �	�DR��o{8 � =�9�� :� �K�}��J'<� �
�	
�K� C��h F� 	
�K� ,��	
']
< � F�8
9'$�< �� �B 
� `<"8 �� ���R	
� 

!")� �	"#8 N��R�
� 	
']
< �>$><,G8��� :� 7��"@ �"�"� 	� �	
�K� ���9� `���	 
� �	�DR��o{8 � ���D.��o{8 7�
0'� 

�)
�@ ����
� � ,�
�� �>X�� 	��,� =<��
9� .��B !��� 	� ��	"H �	
9�)5( ,� ���
�� �"�� �� A��8a
� C�8�8

� C��h A��'9� ��=<� �:� 
� 7$R :� �>)
� r]
� ����B0414/0  �:� 
� C�� =�� �0341/0 ,� .��
�  

 F�7G5:  D��AQ��]^= � ?��
��#�J< �
�����  

�#�J< NW� (2� 3 − 4� 3)
567 (2� 3 + 4� 3)

567 ����� 

0414/0  170/1 143/4 C1 

0380/0  915/0 802/3 C8 

0374/0  640/0 746/3 C8 

0388/0  454/0 886/3 C4 

0386/0  340/0 867/3 C5 

0338/0 090/0 - 389/3 C2 

0382/0  306/0 -  820/3 C3 

0337/  090/0 -  388/3  C6 

 

�	5< ��J=BW�� D�
�#I D��AQ�=��6�� D�
  

��a �:
� 78
9�� !�� g��H :� W��-. ,8
@pH� �
�U�� 	�7�>L8 	���� ,�
����
� I
@pH� ^'$�< ,�
b� ��R

P:	��	�DR ��E �� �	"H�:� � �G<
L� 	
�K� �� 	� �0GH �� �:� ��.�� ,��  
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18� 2: BW���#I �#�J< D��AQ�=��6�� D�
  

�	5< ��J=BW�� �#�J< D�
D��AQ  W� 1_�(I#��
D =��6��@
��
 �  

 �
�� W��-. :� 7)
X V�
'�,�  =X
$� :� �� ���64/1037 �'�">�� �=�
� �
'<��� Z���80/150 ���'�"> Z��� 

 !�
K�53/14  � �\] ���� ���. 	�25/282 �'�">��  !�
K� Z���20/27 ^� ���. 	� �)	�  A��S9� .�	�� 	��_ �\]

 �� ��� �
�� W��-. V�
'�29/273 �'�">��  !�
K� Z���33/26  �`<"'� ���. 	� �)	�20/233 �'�">��  Z���

 !�
K�47/22  A��S9� � �/�/: �\] �
�: ���. 	� �)	�320/98 �'�">�� �
'<��� 7� :� Z��� =�
�  !�
K�47/9 

�	�� 	��_ �/�/: �\] :� �
�: 	
�$� ���. 	�  !���)6(.  

F�7G 6 :?��4 N�E0�J� �� �2M2W �a/ ��5�� 7_�� � ?(�'� 

�7�  �a/ N�74  U3 �a/  �0)E� ��#W  ���/��#W H�G 

?(�'� 80/150  25/282 29/273 20/233 320/98 64/1037  

7_��  53/14  20/27  33/26  47/22  47/9  100  

  

 =X
$� :�83/342 �'�">��  �=�
� �
'<"� WJ� Z���27/68 �'�">��  !�
K� Z���91/19  ���� ���. 	� �)	�

 � �\]82/103 �'�">��  !�
K� Z���28/30 ^� ���. 	� �)	�  �\] A��S9� .�	�� 	��_ �/�/:31/74 �'�">��  Z���

�:  � �/�/: �
�: �\] ��K� 	� =�
� �
'<��� �
'<"� WJ�29/26 �'�">��  !�
K� Z���69/7  WJ� :� �)	�

�	�� 	��_ �/�/: �a
� 	
�$� �\] 
� ���. 	� �
'<"�  !���)7(.  
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F�7G 7 : �� �2M2W �a/ ��5�� 7_�� � ?(�'�@�4  D�
 N�E0�J�?��4 

@�4  �7�  �a/ N�74  U3 �a/  �0)E� ��#W ��#W ���/ H�G 

N�E0)4 
=X
$� 27/68  82/103 139/70 31/74 29/26 83/342  

�)	�  91/19  28/30  45/20  67/21  69/7  100  

DM3��  
=X
$�  40/81  24/179  07/203 75/158 72 49/694 

�)	� 72/11  80/25  24/29 88/22 36/10 100 

  

 =X
$� :�49/694 �'�">��  �=�
� �
'<��� ����� WJ� Z���40/81 �'�">��  !�
K� Z���11  ���. 	� �)	�

 � �\] ����24/179 �'�">��  !�
K� Z���80/25 ^� ���. 	� �)	�  A��S9� .�	�� 	��_ �/�/: e"_� �\]75/158 

�'�">��  � �\] �. ���. 	� ����� WJ� :� Z���72 �'�">��  !�
K� Z���10 WJ� :� �)	�  �
'<��� �����

�	�� 	��_ �\]�. 	
�$� ���. 	� =�
�  7;�)3(. 

 
18� 3: �+J
 7+4D �#�J< ��[E<)80 �
D  � D�J��E0��?��4 N�E0�J� �#  

����L� � �	�� 	��_ a
� �\] 
� ���. ��	 �� =�
� ��� �� ��� �
�� �/�/: �\] :� 7)
X V�
'� A��S9� 
��  N��H�

���. 	� =�
� ��� �	�� 	��_ `<"'� �\] 
� �
�  !���)8(.  

F�7G 8: ?��4 N�E0�J� D�J� Z�5< �� �2M2W �a/ �#�," 1���=  

;)<  �7�  ��[E<)80 D�J� D�
  ?���G  L�0K ?���G ?�'< �4 �#A
 N�E0�J� ?���G 13  

D�J� Z�5<  �
�:  =�
�  9266  75/44  

C�<B ����� ,�
b� 7�>L8 c
0� ���D. ��
�B � ,�
'<�	 
�=�
� �
'<��� 	� �'�
�	��0'<� � ,� �
��  �� ���56 
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K� ��
�B � 
'<�	94/32 ��
�B :� �)	�  �a
� �\] 
� ���. 	� =�
� �
'<��� �
�
'<�	 � 
�40  ��
�B � 
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 !�
K�52/23 ��
�B � 
�
'<�	 :� �)	�  ��
�: �\] 
� ���. 	� 
�49  !�
K� ��
�B � 
'<�	82/28  
� ���. 	� �)	�

A��S9� � `<"'� �\] 19  !�
K� 
'<�	17/11 �
�'�";< :� �)	� ��
�B � ,�
'<�	 �
�  ^� �\] 
� ���. 	� 
�

�	�� 	��_ �/�/:  !���)9(.  

  

 F�7G9 :?��4 N�E0�J� D��4K � �#�E0�� Z�5< �� �2M2W �a/ �#�," 1���=  

e�<  �2M2W �a/ �7�  ��[E<)80 ��7�=  D�
�#�E0��  �4 D��4K � �E0�� ��7�= ?�'< �
�E0�� 13  

 � �E0�� Z�5<

D��4K  

�\] ����  6  52/3  

^� �\]  19  17/11  

`<"'� �\]  49  82/28  

�
�: �\]  40  52/23  

�
�: ,>�] �\]  56  94/32  

���<�4 �#MD ���'/ @
�3 D��4 D���
��D�
  F7� W� ���*E0� �4 �2�� � �<�GWASPAS 

��
��� 	� 	���  F�-8��'<�I	
$] W�
� ���� ,����� � ,��	� �
���G��	 �� ���
�  ��	�� �	
�� ,/
� � ,�
� ��

,� �v']���. ,(>'J� �
K�� �B :� �v� �"� � �>9�, ��"8 ��
��� �� 	���  e"_� :� ,�
� q�J� �
���
�. W�
� ����

�v� �	�� �"v�� ,v(>'J� �
v���G��	 .��v� �	
�� 
�p� �, ��"8 �B �
J8� 
� ��
��� ���B�� 	� 
�  �
���
�. :� ���	

�� A���B�\] 7��"@ � 
�p� q�J� k d��"X � 
�p� :��� U
�����G_�'�� ,vK�GH .=<
�  

�
�'�";< 	� =�K9� A��
. ^���8 �I"_ c
0� ,�
�:	� f��8
� 	� ,�
'<�	 � ���� �
�� �
'<��� � =�
� ��� 

.=<� ���� u
?']� �"] �� �	 �:� A��'���  

  
F�7G 10: N�E0�J� �)O Z�5< 

f#��  �)O Z�5<  λ  Q1  ��=� 

1  �/�/: ���
� ���� ,���L� d��"X :� �0\�� �	��	"]�� U�@  698/0  212/0  3  

2  ^� �\] 
� ���. 	� �
'<��� :� ��
�: 	
�$� WJ� ���R	��_  748/0  350/0  2  

3   	� =�K9� A��
. ^���8�
�'�";< �
'<��� � =�
� ��� ,�
'<�	 � ���� �
�  485/0  365/0  1  

4  =�
� ���� =�
� 	� ,�
9']
< �
��X�� ^� � �
$;� �
'G$� e
(8	�  865/0  198/0  5  

5  � C<
�� =�Kh��C �� e
(8	� � =�
� ��� 	� u"?]  920/0  110/0  6  

6  �L() ��"� U�
0� �� �:�A <
��, ���L� ����� 	� �0\�� �:�/ �
� �� 230/0  263/0  3  

  

o{8 7��"@ A��'9� � A��'��� �nKh c
0� ,�
�:	� 	��	�DR� ����	
� :� �	
�$� ��"G� U�
0� �C�8�8� 
�  	� ����� �

P:"�B �� ��"8 U�@ � �/�/: 7�
0� 
�� �
'<�	 � �������� A�� �/�/: ���L� ,�"9@� �
�=<.  
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 F�7G11 : N�E0�J� f�V Z�5< 

f#��  f�V Z�5<  λ  Q1  ��=� 

1  A� �'�
� :� �	
�$� ��"� =$� �� =�
� A�� �� �	�"< ,<�'<� U�@ � ,�
'<�	 � ����
�  890/0  220/0  3  

2  ��	
� :� �	
�$� ��"G� U�
0�� 
� �/�/: 7�
0� 	� ����� �  756/0  365/0  1  

3  
I����T8 �� ... � ,�";$� �
��X�� ��"G� ��T� F9� �GK� ���
� ,�9�� 
��  � ��/��

g��X �
(H� ^'$�<  
653/0  101/0  5  

4  
=�
� ��"� ��"<�� � ,�";$� �
��X�� ,R�"<�� � ����� �9@ ��"� a
� � ���� �
�

,�
'<�	  
695/0  321/0  2  

5  P:"�B �� ��"8 U�@�
'<�	 � �������� A�� �/�/: ���L� ,�"9@ �
���
  901/0  090/0  6  

6   �"G��/�/: ,���L� Z_�"� 	� �
'<��� ��	 ��0� �� ��"8 ���� ���� � �l	
|;� ��
��� 653/0  183/0  4  

o{8 7��"@ A��'9� � A��'��� �=)�� c
0� ,�
�:	� 	��	�DR� �� �C�8�8��
��� ����� 
��  ��"8 � �:
$�� � �:
<"�

���L� =����� �� �-��  � �
��
�� g��H :� ,��� =�	
�� �	"� 	� U��� ,�
RB W������� I
���_� �	"� 	� `�	

I	
$] W�
� ���� ���L� :� �K� � A�X
� ,� .��
�  

 F�7G12: N�E0�J� ?_�" Z�5< 

f#��  ?_�" Z�5<  λ  Q1  ��=� 

1  
�
'<�	 ��	� � ��� 7]�� N��H� :
� �
�
b� :� C<
�� ��
('<�  909/0  167/0  4  

2  ��
��� ����� 
�� ���L� =����� �� �-�� ��"8 � �:
$�� � �:
<"�  891/0  365/0  1  

3  
. 	��0'<� � ,X��H��
� 
�� ���L� Z_�"� 	� ,�
<	����� ���� ,��"�  580/0  250/0  3  

4  
 �
��
�� g��H :� ,��� =�	
�� �	"� 	� U��� ,�
RB W������� �	"� 	� `�	

 ���L� :� �K� � A�X I
���_�I	
$] W�
� ����
�  
695/0  130/0  5  

5  �� � 
�
b� ,���
�
<��
 
�,� ,���L� `���� 	� ��
('<� ���� ,H
�X  698/0  269/0  2  

 ������	 �
o{8 7��"@ A��'9� � A��'��� �����8 c
0��	�DR� I	
G@  
� �0\�� ��	� 	� 7$R c"\] ���R	��_ ::� ���

 �:�420/0  �:� 
� ���L� 
� `G8�� �
��
�� A�� C<
�� ,���
9� U�@ �223/0.  

 F�7G13 :N�E0�J� 7#7J= Z�5< 

f#��  7#7J= Z�5<  λ  Q1  ��=� 

1  �0\�� ��	� 	� 7$R c"\] ���R	��_  870/0  420/0  1  

2  �
��
�� A�� C<
�� ,���
9� U�@ ���L� 
� `G8��  445/0  223/0  6  

3  7;�� � ,H
G8	� �;G� ��"� ��B	
�
� ^� ��
K� ��"� :
< ,���L� `���� U
��� 	� ��@  563/0  302/0  5  

4  R	��_��� �\]�. ���. 	� =�
� ���  805/0  402/0  2  

5  R	��_��� 30 �\]�. ���. 	� �
'<��� :� �)	�  756/0  320/0  4  

6  ��
]��	 ���R	��_ 
�� ����L� 	� �	
�$� 
�� �
'<��� 986/0  398/0  3  
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'<��� A��:� ��	��� �
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 - 80/150 ���'�"> �Z��  !�
K� =�
� �
'<��� :�53/14  � �\] ���� ���. 	�25/282 �'�">��  !�
K� Z���

20/27 ^� ���. 	� �)	� .�	�� 	��_ �\]  

 - 29/273 �'�">��  !�
K� =�
� �
'<��� =X
$� :� Z���33/26  �`<"'� ���. 	� �)	�20/233 �'�">��  Z���

 !�
K�47/22 � �/�/: �\] e"_� �
�: ���. 	� �)	�  A��S9�320/98 �'�">��  !�
K� �
'<��� 7� :� Z���47/9 
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�$� ���. 	�  
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� �\] 
� ���. ��	 �� =�
� ��� 
�� ���. 	� =�
� ��� N��H�  �\] 
� �
�

.�	�� 	��_ `<"'�  

 - 27/68 �'�">��  !�
K� Z���91/19 :� �)	�  � �\] ���� ���. 	� =�
� �
'<��� �
'<"� WJ�82/103 

�'�">��  !�
K� Z���28/30 ^� ���. 	� �)	� .�	�� 	��_ �/�/: �\]  

 - 31/74 �'�">��  � �/�/: �
�: �\] ��K� 	� =�
� �
'<��� �
'<"� WJ� :� Z���29/26 �'�">��  !�
K� Z���

69/7  	
�$� �\] 
� ���. 	� �
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 - 40/81 �'�">��  !�
K� Z���11  � �\] ���� ���. 	� =�
� �
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 !�
K�80/25 ^� ���. 	� �)	� .�	�� 	��_ �/�/: e"_� �\]  
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