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

��� 

/��� 012 3� 4��	*5 3�67 3�#8
�	� 
	���8�09� �� ��	:)�� 	� �; ��	<��� � =>?' 

� �	@��9 	A�B� 5+C
��0� 	A�B� 5+*C
B D� B�E�+�0:<�B#� 	A�B D�F

)���	�
 �	�
� :�/��/������	�� �	��:��/�/��(

G$��B

/��� H�@� B�)*� �5��7 42	
! '�� I	��B@� �� �G< =>?' 3�	70� � ����� ��	
� 4<0<B� �� 3�
><� 3���8 
	� 4�� �7�0 � � 
� .KB�

3
#9 CL�6D8 /<� ��B5 �� ��0� >�M�; ���5 �� ��M� �� =>?' /��� 012 
B
� �N���8 �� ��	:)N�� 	N� ��� ���>�	�� 	8 	7�� 
	)��� 3�O	�

 4�� 
�	� 
	���8�09� � 
�	� 4<�P� .��	:)�� 	� �!>?' Q	67 �B)�� RG� �� 3�67 �; S@	�)� � TM�� �7�B�� 
	�B<��	� � �<��� 
	�

 B<�0U 3�#8 361
� =>?' /��� V
��09 ."���� �� W< 0� RX�0YZ� S�N! "N��@ �� 3N�'	1� ���� 361
� �� =>?' /��� H�@� 0� C4N#[ 

S�!CH	:8�� C�'�)�' \
C�A��� 
0��	] C��	[ �� 3�O	� C� 3�O	� C3��0�; 3^�! �� 3�O	� _�D� �� ���	� � 3�67 � "*U �GISB<�0U 3�#8 .

����4�0� �� ���`� 
	� ��>�� �07 _�D� �� 
0)�� � 
���0� 
	�Ilwis"��D8 �	E7� 
�0� � �0�2a 3�� E� 
��b8 0� �
)�� 
	� 
�	� c	�

4�0U ��0@ ��	:)�� ���� ."��D8�07 �� ��	:)�� 	� 
�	� 
	� ��>��Idrisi� /���8 �� R9 �4�0U I��O 
�	� 4<�P� ����8 � 0<�	6 ./<� ��

 ��d � �:�)M� 
�	� 
	���8�09� �� L�6D8And COr CSum CProduct �GammaB<�0U ��	:)�� .	N� 	N�	U 
�	N� ��N8�09� ��� �	�7 e<	)7

 ��B6�9750 /=λ��� 361
� �� =>?' /��� 012 3� 4��	*5 3�67 3�#8 �� �� 4@� /<0)��� ���� 3�'	1� �.

�\�� 	�
���B
:��0� >�M�; ���5 C�<	���0?[ I	�g�� 37	�	� C
�	� 
	���8�09� C
�	� L1
� C=>?' /��� 

3�B6� 

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

*%#+ /�0121# +��,%3# ���"4)Geo Environment(5%)
 !  

5#�10 61"��78# . �
 ��� 9�%:%� ��%&  ;<= 61> .@�A0 
1AB.

 �A  CD��A# E%$�AF# . C	��A4 <
1A  EGDA# +� �A4�� !H �%I,>

*%AA#+ �AA%J� �	�AA$�K#���� ;�L%�1AAKL� ;�L	M1).��AA%$ ;�AA��"4

 !A"#�
 ����	���� +.�  �
 N	���
 . �O����  ;�$�%O N41� ��

�# �.� +� 9
�FK�� @.') ;�4�  ����  �
 �� P��"# . Q%>
 ��$

��������	 !"#�
 ��$ �# �R,"# ;���	�S� .+� ���%&A  !H �)�T �


 9�.�3# /�1U ! V�  /�0WX� �A%Y /�0WX� 61� +� . 9
1  ��

 �# Q%>
�"4�  .�	
.�3# !�1O *	� ��1AZ� ����� 9�	� [�R%>
 �$

 �# �+�
 �4� )�.�.(!"G� !"%#+ �
 !H ���I)�,# !\SB +� ��A" 

 
�FK�� �  �'() *%#+ �,- /��D0 �4 @�]�� �+�
 Q,"# +� 9��A�

+� :�F	.�G#)���� (�A �Y ^1A"B �
 EKA�� ��1- !R,"# �


 !"G� ! _�`\- <�K��G4 *%A#+ �,- ��"  �A-�
�� �'A() .�


!A  EJ"A# !LDA4 +� 9
�FKA�� �  EK�� ��1- !R,"# ;!I)�,# *	� 

�.Q �� �1]a��
 P%��� !  �4�� ���"4��H �� �1]a��
 . ��	
�K�� ;�4�� ���"4��H Q  @1A\0 . �AI%DX b �A"# 9�LaA��
 ;���
'A%` = ���"G# 

�1� ;c��# �% �� 9�da��
 ;�	�	�
 

�.��	
�K�� !)')+ ���"G# . ���"4 !)')+ �\\S)� *%  9�da$.e� 

*:�.�KL)� �&� ;/�D��L# _1Z&#%L�:morady5hr@yahoo.com 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

46
.2

9.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                             1 / 15

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.29.8
https://iutjournals.iut.ac.ir/jstnar/article-1-1130-en.html


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

��� 

�f�� 
�I � �  5L4 b �# �T�.�ff �A	
�O E%&R� �K# .ghA�

�T�. <1A:S$ �'A() i\K`# 5#�10 
1B. �J� +� �1H�# ��$

*%#+ . 5&AO +� !\U�
 ;�2��� j%� ;!"#�
 P%4 �U�
 ;���"4

!KaAAG� !\%AA�. !AA  . !AAK
�O ���AA> �AA���  
�1AA# �AA4'() ��AA$

!01S]# !"G� �+�
 ��$ �A��	
�O ��"  .kA��B �
 <���ALS$ .

9
�FKA�� �A  !"#�
 ����	���� !aR� !%G� . ����  !  <�1	�� ^1"B

 !01S]# +� �"K-�
�� �+�
 ��$)��(.�1AJ"# *A	� ! l+� !ARDX 

5#�10 �78# !"#�
 ����	�� �
 ;�A��"4 *%A#+ 5#�A4 �I%DX ��$

 �&A	+ 5#�10 ;�
��O1�1� �A,%3#)�� ��AH . �$�A%O NA41�

�2��� (9
�
 .���"4�1$ ��$)ES	'H�# !��+.� ���  (�1J"# ! 

 !	V <�1"0 ! 5%\3� . !	']� ���A> �A���  
�1# ���0WX� ��$

�
�O .�A,- cWAH �
 !AR,"# m,A� �KaA%  ;5A%\3� *A	� �


 
�A	+ �A� CA�1K#)��/fn��/f(�A�� !AK
�O ���A> .�O�A"% .

. <�AA"%SX� �1KH�AA
 �.� .
 +� 9
�FKAA�� �AA  �AA%)�K	� �
 <���AAoS$

 �+�A
 ��1Z�Dempster-Shafer �A,- !&A	�R# . � �A	+�� !A  

�"K-�
�� �'())��(.5#�0 N4 !I)�,# *	� �
�78# *%A#+ �  -

*%A#+ 5%D> +� �'() ;�AGB ;�A2��� �� ��AH ;P%A4 ;�A��"4

 ���A> �A���  
�1A# !A$�� = !LDA4 +� !\AU�
 . 5&O +� !\U�


�
�O .!A%G� �
 �	V�  5%&��K� p1
 �.� .
 !H 
�
 <�a� q	�K�

 *%#+ �,- !aR� !	V �  QX�"# �
 r1s`  �'() ���0WX� ��$

 �# ���
 ;
.�3#�"4�  .�t�1AJ"# !A  9�H �1aH �
 <���oS$ .

*%#+ �,- !aR� !%G� �A�
�H 9
�FKA�� �+�A
 Q,"# +� �'() .�


!LD4 +� Q%R3� *	� ! ;i\K`# ��$�d\S0 �  �+�
 u�K"K�� ��$

 ��$�d\S0 +� �D%H�� 9e	.Or .λ)�#�O (�A	
�O 9
�FK��)��(.

�.� �A  �+�A
 !A01S]# ��1Z� !H 
�
 <�a� q	�K� �ASH ��A$

!"G� *%#+ �,- !aR� E%��� . ��"  . !K4�
 �
�	+ /.�F� �'()

 v�,I�� +� ��� ��
�1-�  <= ! �D&� ��Ka%  ��	�� .1\d��H��

 <���LS$ .!aAR� !A%G� . � �A	+�� !A  !A%H�� �A �Y _�SA4 �


 �%��&T *%#+ ! !A01S]# +� 9
�FKA�� �A  �'() . �+�A
 ��A$

 �O� *%��1>n9�d�= )If-Then(�
��-�"K)�l.(!AH 
�
 <�aA� q	�K� 

�� �'() �U�
 cWH �
 9
�K
� p�F�� ��$ V�A  �%��&AT ��$

 �'() �,- ! ]
�	+)��(%
�A	+ �\%- .)��(%[�A���
 ���A> .

�t1K&%�91H �
 <���oS$ .*%"�= ��$ �%)�K	� !A%G� . �A���  ! 

 *%#+ �,- !aR� �.� �  �'() QA,"# ;g%A  �)�SKT� _�# ��$

 �A"K-�
�� <�"%SX� �1KH�
 . �+�
 ��DB ��$�d\S0 ;�+�
)��(.

�A,- !aR� !%G� �
 ��Ka%  �>
 �+�
 Q,"# !H 
�
 <�a� q	�K�

*%#+ 
��
 <�A"%SX� �1KH�
 . g%  �)�SKT� _�# ! �D&� �'() .

���K&d"�  = 9+1T �
 !A  c��
 <�K�� � �Y _�S4 �
 <�H�H '%`

 *%#+ �,- !aR� !%G� . ����  �+�A
 �d\S0 +� 9
�FK�� �  �'()

 C%3# �
 �#�OGIS �-�
�� )�l(.�Ad\S0 !AH 
�
 <�aA� q	�AK�

 ���R# �  �#�O �+�
zl/f=λ!A  �%��&AT !aAR� 5L4 *	�KG  

*%#+ �,- �AH�H 'A%` = 9+1AT �
 �� �'() �A�� 9
�
 <�aA� <.

<���LS$ . 1\d��H�� !aAR� !A%G� �
 �+�A
 CA �.� +� !A%H�� �


 *%#+ ! �%��&T 9
�FKA�� �'A() !  �IK&# QX�"# ���  �'()

��
�H)�l(.!H 
�
 <�a� q	�K�z/��%��&AT !AR,"# +� �AU�
 

;V�  �\%-�/�f;V�  �%��&T �U�
 z/�;C�1K# �U�
 �/��

. EH �%��&T �U�
�/l�
!A  �ASH ��%&A  �%��&T �U�

 ����
 �'() ..+�
 <���oS$ .�!aAR� !A%G� !A  *%At !AR,"# 

*%A#+ �A,- !  �%��&T +� 9
�FKA�� �A  �'A()GIS /.�|A> ;

�"K-�
�� �+�
 Q,"# . ���"4��H)��(.E%$�AF# ;QA%R3� *	� �


  �'() �,- !aR� !%G� �1J"# ! �+�
 Q,"# !�	
�AR# /�1AU

 �+�
 �	1|0)cWH ��$ �%��&T i\K`# �'A() ! ��	�� (

�	1|A0 !B�
 *%S`� �1J"# ! �+�
 u�K"K�� �1�1# +� . !}���

 5AA#�10 ���AA  �+�AA
�78AA#*%AA#+ 5AA%D> +� �'AA() �AA  ;�AA��"4

 N41� ;�
��O1�1� �	
�O 9
�FK�� �2��� �� ��H . �$�%O .q	�K�

 !aAR� !A%G� �
 9�A4 9
+ *%AS`� �	1|0 !B�
 !H 9
�
 <�a�

 ��%&  �'() �,- ��� 9
1  P��"# .���K��L�� AR,"# �
!1A	� 

*%#+ �,- !aR� !%G� . '%)��= !  !}1O���o%� �1a~ 1o�W  �'A()

 �AA-�
�� �+�AA
 QAA,"# +� 9
�FKAA�� �AA )��(.QAA%R3� *AA	� �


 *%#+ ;�
��O1�1� N41� . ��- �
�  ;���"4 <�1A"0 !A  �$�%O

 5#�10�78# *%#+ �  A
 �d\S0 +� 9
�FK�� �  . ^�`K�� �'() �+�

 <+. �#�O ���	
�O �$
 .�A#�O �+�A
 �Ad\S0 +� �AF\K`# �	
�R#

)�/f;�/f.�/f(�A���  
�1A# �'A() �A,- !aR� !%G� ��� 

 �
�O ���> .���AR# �A  �A#�O �+�A
 �Ad\S0 !AH 
�
 <�aA� q	�K�

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

46
.2

9.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                             2 / 15

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.29.8
https://iutjournals.iut.ac.ir/jstnar/article-1-1130-en.html


/��� 012 3� 4��	*5 3�67 3�#8
�	� 
	���8�09� �� ��	:)�� 	� �; ��	<��� � =>?' 

��� 

�/f=λ!AR,"# �
 �� �'A() !A  �%��&T !aR� 5L4 *	�KG  


�
 <�a� !I)�,# 
�1# ��� 9.�L�1��1O �1J"# ! <���oS$ .

*%#+ �,- !aR� !%G� 5A%\3� �A"	=�
 . �+�A
 QA,"# +� ;�'A()

 ��
�H 9
�FK�� �D���# !\&\�)��(.�.� *A	� !H 
�
 <�a� q	�K�

 !v�,I�� �\0 �# ;
��
 !H �	V�  �>
 . ��	�� <�1"0 ! ���1�

 E%Ss� �
 ��' � �	 �'A() �,- !aR� !%G� . ��%O �78A#.bA>�


14 .�)!A%G� !A  �+�A
 ��DB ��$�d\S0 +� 9
�FK�� �  9�H �
 

*%#+ �,- !aR� �-�
�� �'())�f(.<�AL# Q%R3� *	� �
 ��A$

 9��1$�# �	.�s� +� 9
�FK�� �  �4'()KOMPSAT-1 /�I)�,# .

�	
�O �`a# �	��3U .5#�10 �78A# +� !AR,"# �
 �'A() �A  

!\U�
 ;!$�� = +� !\U�
 ;�GB ;P%4 5%D> ��A- �
�  ;9
�B +�

<+. �+�AA
 ��AA$�d\S0 +� 9
�FKAA�� �AA  �AA2��� �� ��AAH .�AA$


���	
�O .;�+�A
 ��A$�d\S0 *%  �
 !H 
�
 <�a� q	�K� �Ad\S0

 �AA#�O)z��/f=λ(�AA>
 *	�KaAA% )��/�l(%!aAAR� !AA%G� �


 
��
 �� �'() !  �%��&T .@�A]�� /�AR%R3� +� !\AU�T q	�AK�

 <�a� 9�4 �#!01S]# +� 9
�FK�� !H �$
 �
 5A%)
 !  �+�
 ��$

 9
.�3# *K
�O �J� <�L#� +� �� �	
.�A3# ;
��A0� ��AB !A  �$

�.� QA%>
 5%\3� . !K-�� v�X�  �� �SH ��$ NAR� +� ��A�

 �.� �	�� ! �D&� �I%DX 5#�10 . �A�� 9
�H !}��� �SH ��$

 N%� �
 ��Ka%  �>
 P���# ! �AI%DX �
�1AT 61A>. �A"%  +� 

�'() *%#+ !\SB
��
 �$.

=�� � ����	�

!\&A\� �'H�# N`  �
 <����+�# <�K�� �
 !I)�,# 
�1# !R,"#

 !A��-
.� 9+1AT �A	+ +� �aA`  
1A- !H 
��
 ���> +�D)� _�DB

�#+��$�4�  .*%A  �X�AD��� 9
�AB �%&# +� �a`  � �`K�� b,R#

 �T�&# ! <��G� . 5#= ��$�G4 ��l �A# bA �#�K#1\%H � �A4 .

.
 �
 !R,"# *	� !O� �:�ffff @�� !  ���A> !"	� . 9�\d"4 ��$

��

.!R,"# !I)�,# 
�1# _1X *%  �	�%
��(B ��$”��΄f� �����

”�l΄�� �����A0 . �>�4 ��A$”�z΄lz ����A� ”��΄�� ���

�)�S4 ��� !K
�	 ���RK�� .6�F��� 
�1A# !AR,"# !A"%SH . !"%a% 

P%��� ! !I)�,# ��zf#. �AK��ff �A# �AK# �A4� )5oA4�(.

6�F��� �  ��.�#
 !\> ! _�S4 v�X +� !I)�,# 
�1# !R,"#����

+� . �K# 6�F��� �  �:>.�> 91H ! ^1"B�f�z . �AK# p�A4 +�

 . ���. ��K�.� ! # EK- �1\� ��K�.� !  ^�Y +��
14 .
1AB.

 �Ad	
 v�AX +� �'A- ��A	�
 . v�AX �A	 +� +�D)� 91H !K4�

  PB1# !KaAO !AR,"# *A	� E%A\>� �
 9e	. �K%I2. <�#= 
1B1

��� .s
5��$ <��� �� <�K&#+ . ��G  s
 *	��5��$ 9
1  _�� 

[�#1S0 �O����  <�K&#+ �
 .��� v�  5L4 ! .�\AU� �Oe	.

 !AH �A�� <�K&A �� �
 �a- 5s
 �	 
1B. ;!R,"# E%\>��.

�� �$�O��# _1X !  9�# �#�]�� .

L�6D8 =�� 

���  QX�A"# m%3AU �	���"4 ;�'() *%#+ �)�SKT� �,- '%)��= 

�A# ^�&AT !A  ��.�2 ��#� �4'() �A	= .+� 9
�FKA�� �A  ��A)

gL0 �1AJ"# !A  . �	�A��"4 �A4'() ��R� 
1B1# �	�1$ ��$

 gL0 �%&F� q	�K� � �	+�� +� �	��3AU ��$�A	
+�  ;�	�1$ ��$

 �
�	�� /�1U !I)�,# 
�1# !R,"# .5#�10 +� �	 �$ �78A# �A  

!aAR� . �	���"4 !R,"# �
 �'() *%#+ 61>. �
 !AX1 �# ��A$

 @�� C%3# ��'
�ILWIS �A	
�O �#1>� .!aAR� 
�1A# !A	�� ��A$

 /��AD0 Q%R3� �
 9
�FK�� �+� �A� :c�A%R# �
 �
��O1A�1� !aAR�

�:�ffff*%AA#+ !aAAR� ;c�AA%R# �AA  �AA��"4�:�fffff !aAAR� ;

c�AA%R# �AA  �AA2��� �� ��AAH�:�fffff
�FKAA�� �AA  .��AA#= +� 9

9�dK&	� �O����  �A	
�O !A%G� <���ADS$ !aR� ;�]"� <���  ��$ .

�AAA��.��
 �D&AAA� �)�AAASKT� _�AAA# +� 9
�FKAAA�� �AAA  9�AAAd�= 

)Frequency Ratio(m,� E$�dK&  
1AB1# �4'() ��R� *%  

5#�10 +� �	 �$ .�78# �A	
�O *%A%I� .�D&A� !DA��3# ���A 

 5#�10 +� �	 �$ ���.��
�78# *%#+ 61>. �  ;�`aA# �'A() 

�AAU�
 �	�AA%
��(B /�AA0WX� !��#�AA� +� 9
�FKAA�� �AA  ghAA�

_1\� ��$)Pixels(!AI)�,# 
�1A# !AR,"# �'A() �>�
 . �4'() 

. 5AA#�10 +� �AA	 �AA$ ���AA  �AA��.��
 �D&AA� [�AAK	�G� . *%AA%I�

cWH !A, �� +� 9
�FKA�� �  <= �  CD��# ��$�!DA��3# �A	
�O

)_.��B���z.(

]�[ΒΑ= /FR

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

46
.2

9.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                             3 / 15

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.29.8
https://iutjournals.iut.ac.ir/jstnar/article-1-1130-en.html


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

��� 

"^!+.3�'	1� ���� 361
� 4��@�� 

��B[+.S�! "�	� 3� Q��0� 
�	� 4<�P� 0<�	6� 

P&T �  cW~

�U�
 

5&L%� 
��I� ��$ 

�'() �>�
 

5&L%� �U�
 ��$

�4'() �>�
 

5&L%� 
��I� ��$ 

�4'() 

�U�
5&L%� ��$

�4'() 
Frequency 

ratio 
�	1|0 �	
�R#

�+�
 

�nf lf��� l�/� f f f f

��n� ���lz� zz/� � �l/� �f�/f �l/f

�fn�� �l�zl� ��/�� �� ��/�� �zl/� �

�fn�f ���f�� ��/�l �f ��/�� �f�/� �l/f

�fn�f �l���� �z/�� �f ��/�� ��z/f ��/f

�f> ������ �z/�z �� �f ���/f ��/f

<= �
 !HA:5&L%� �U�
 . �4'() ��$B:5&L%� �U�
 ��$

��� �'() �>�
.

5%\3� . !	']� �1J"# !  <+. ��AK � �
 �+�A
 ��$ !A  ��A$

 _�A#�� ���.��
 �D&� �.� +� 9�#= ��
 �+�A�). �FAU *%A 

�	 (��'
� @�� 
��.Idrisi �4.b �A� 5LA4 . 61A� ^�A`K�� �A 

 aR� +� �	 �$ ;�	1|0!�A	
�O �+�A
 �1H�A# ��$ .�A  9�Ad�=

 C �.� +� 9
�FK������!aR� !I)�,# 
�1# !R,"# ���  �,- ��$

 �+�A
 ��$�1����� +� 9
�FK�� � And)!A, ���(;Or)!A, ���(;

Product)!, ��l(;Sum)!, ���(.Gamma)!, ���(!A%G�

 �	
�O)��;��.�f.(

]�[( ),...,,MIN CBAncombinatio µµµµ =

<= �
 !Hηµ ncombinatio:;�A"%S`� �+�A
 �	1|A0 b �A�Aµ:

5A#�0 �	1|0 ���R#A;Bµ:5A#�0 �	1|A0 ���AR#B....

�+�AA
 �1AA�����And!AA01S]# ���KAA4� �AAd\S0 ;�AA��$ .*	�AA 

 �A# u��`KA�� �� �|A0� �	1|0 !B�
 5>��T !H /�1U �A"H .

!	V !%\H *%  �
 �"I	 �+�� 5>��AT ���A0WX� ��$)<+. (�A$ 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

46
.2

9.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                             4 / 15

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.29.8
https://iutjournals.iut.ac.ir/jstnar/article-1-1130-en.html


/��� 012 3� 4��	*5 3�67 3�#8
�	� 
	���8�09� �� ��	:)�� 	� �; ��	<��� � =>?' 

��z 

��B[F.S�! 4#[ "�	� 3� Q��0� 
�	� 4<�P� 0<�	6� 

cW~ 5&L%� 
��I� ��$

�'() �>�
 

5&L%� �U�
 ��$ 

�'() �>�
 

5&L%� 
��I� ��$ 

�4'() 

5&L%� �U�
 $��

�4'() 
Frequency 

ratio 
�	1|0 �	
�R#

�+�
 

_�S4 �f�z� ��/� � z�/�f ���/l �

�>�4 _�S4 lz���f ��/�� � ��/�� ��f/f ��/f

p�4 ��ll�� ��/�� l ��/� ���/f ��/f

�>�4 ^1"B ��ll�� ��/�� �� �f l��/� �l/f

^1"B ����zf ll/�� � ��/�� ��z/f ��/f

� �Y ^1"B �z�f�� l�/�f z ��/�� ��l/� ��/f

^�Y ������ ��/� � ��/�� �lz/� ��/f

� �Y _�S4 �����f ��/�� l ��/� �l�/f f

��B[,.
\�'�)�' "�	� 3� Q��0� 
�	� 4<�P� 0<�	6� 

cW~ 5&L%� 
��I� ��$ 

�'() �>�
 

5&L%� �U�
 ��$ 

�'() �>�
 

5&L%� 
��I� ��$ 

�4'() 

5&L%� �U�
 ��$ 

�4'() 
Frequency 

ratio 
�+�
 �	1|0 �	
�R#

EKtv ������ �l/f � �l/� ���/l �
Jd z�l�z ��/� f f f f
J1 ���z�f ��/� f f f f
JS l����� zz/�� �z ��/�l ���/� �/f
K2 ��flz �l/f f f f f
Kt ��z��� z�/l � l�/� �f�/� ��/f
Pd ���z ��/f f f f f
PEf �llfz ��/f f f f f
PEZ �l�z� ��/f f f f f
Qag ����� �/� f f f f
Qb ����� ��/f f f f f

EK
gy ��l f�/f f f f f

QSC ����l� ��/�z �� ��/�� z�f/f ��/f

Qt
1 ���z�f ��/� �� �l/�� �z�/� ��/f

Qt
2 ������ zl/� f f f f

Qta ������ ��/�� � l�/� l�z/f ��/f

Qtu ����� l/f f f f f

TRe1 �l�z �/f f f f f

EKtv :<�	�B ;'D� v1�9+��O . 9+��O ��$�K	+��= 9�4 �4�  ��$ n;�K)�+�  Jd:�S`� �$= k"� n!	V �  �D	�`� ;����# �$= k"� ;^1- ��" 
J1:/�t �$= k"�9
1� ��
!	V �� �� ;��JS:;�aS4 ��+�� . k"&)�Y+ �$�%O ��7= �  9��S$ k�� 9�%� k"� !��# . 5%4K2:�$= k"�

 . �%�M1%  ;���tKt:*%)1K% �.� �$= k"� ��
)91H'%� ��+��(;Pd:!	V �  �K	'���1H k"� !��# bX�RK# ��" )
.�.
 ��+��(;PEf:;��#1\d"H
 �$= k"� . <��# �SH ;��#1\O=)*]
 ��+��(;PEZ:*%#1}1)= . �%)1#1� �$= k"� ��#1\d"H ;��
)/��	+ ��+��(;Qag : ;��#1\O=Qb:*	1%).�

�)�+� )��.�#
 +� 5D>(;EK
gy : ;�O k"�QSC : ;9'	��.Qt

1:!��O
�� ;�S	�> �K
� = ��$Qt
2:!��O
�� ;�	�B �K
� = ��$Qta :<�	�B 9+��O ��$

�H���n;�K	+��=Qtu : ;v1� �\%�V ;v1� �K&H�-TRe1 :!	V �+�� �$= k"�.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

46
.2

9.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                             5 / 15

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.29.8
https://iutjournals.iut.ac.ir/jstnar/article-1-1130-en.html


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

��f 

��B[h.	<�� i1� �� H	:8�� "�	� 3� Q��0� 
�	� 4<�P� 0<�	6� 

P&T �  cW~

�K# 

5&L%� 
��I� ��$ 

�'() �>�
 

5&L%� �U�
 ��$ 

�'() �>�
 

5&L%� 
��I� ��$ 

�4'() 

5&L%� �U�
 ��$ 

�4'() 
Frequency 

ratio 
�	1|0 �	
�R#

�+�
 

��ff n��ff �z�z� l�/� f f f f

��ff n��ff ����f� �f/�� �z �l/�l ���/� �

��ff n��ff �l�z�l l�/�� �� lf ���/� ��/f

�lff n��ff ������ ��/�� � ��/�� l��/f �z/f

��ff n�lff ������ ��/�� � z�/�f �z�/f �l/f

�fffn��ff ��f��� z�/�f � ��/� ���/f f�/f

�fff> lf�fl l�/� f f f f

��B[j.kA��� c0��	] "�	� 3� Q��0� 
�	� 4<�P� 0<�	6� 

cW~ 5&L%� 
��I� ��$ 

�'() �>�
 

5&L%� �U�
 ��$ 

�'() �>�
 

��$ 5&L%� 
��I� 

�4'() 

��$ 5&L%� �U�
 

�4'() 
Frequency 

ratio 
�	1|0 �	
�R#

�+�
 

b��# 

^1- 

���l�� z�/�� �f ��/�� ��f/f f�/f

C�1K# b��# ������f ��/�l �l ��/l� ���/f f

. ��  �1\`#

�+�.�aH 

��z��� l�/�� �� �/�z ��f/� f�/f

��1L&# ���� �/f � �/z ���/�f �

��B[l."*U �� 3�O	� "�	� 3� Q��0� 
�	� 4<�P� 0<�	6� 

cW~ ��$ 5&L%� 
��I� 

�'() �>�
 

��$ 5&L%� �U�
 

�'() �>�
 

��$ 5&L%� 
��I� 

�4'() 

��$ 5&L%� �U�
 

�4'() 
Frequency 

ratio 
�	
�R#

�+�
 �	1|0

fn�ff ����zf zl/� l ��/� �l�/� ��/f

�ffn�ff �f���f ��/� l ��/� z��/� �f/f

�ffn�ff �f�ffl �z/� � �/z l/� �

�ffnlff �f�z�� ��/� � �l/� zl�/f �z/f

lff> ��z��f� �l/�l lf ��/�� ��f/f f

�A# �1AJ"# �	�AG� !aR� �
 . 9
�H u��`K�� �� 5&L%� !A  �A"H

 !"G� �
 �1����� *	� 5%)
 *%S$ [�AD	�R� �'A() *%A#+ �A,- ��" 

R,"# m,� @�S��# ���> EH �,- cWH �
 �� !�$
.

( ),...,,MAX CBAncombinatio µµµµ = ]�[

�+�
 �1�����Or!01S]# 6�SKB� �d\S0 ;���$ ./�1U *	� 

�# u��`K�� �� ��|0� �	1|0 !B�
 ��H��T !H�"H .�
 �"I	

!	V !%\H *%  �+�� ��H��T ���0WX� ��$)<+. (�� 5&L%� �$

 . u��`K���# �1J"# �	�G� !aR� �
 *	� 5%)
 *%S$ ! �"H

!"G� �
 �1����� !R,"# m,� @�S� [�D	�R� �'() *%#+ �,- ��" 

�# ���> 
�	+ �\%- �,- cWH �
 ���$
.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

46
.2

9.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                             6 / 15

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.29.8
https://iutjournals.iut.ac.ir/jstnar/article-1-1130-en.html


/��� 012 3� 4��	*5 3�67 3�#8
�	� 
	���8�09� �� ��	:)�� 	� �; ��	<��� � =>?' 

��� 

��B[..3��0�; 3^�! �� 3�O	� "�	� 3� Q��0� 
�	� 4<�P� 0<�	6� 

cW~ 5&L%� 
��I� ��$ 

�'() �>�
 

5&L%� �U�
 ��$ 

) �>�
�'( 

5&L%� 
��I� ��$ 

�4'() 

5&L%� �U�
 ��$ 

�4'() 
Frequency 

ratio 
�	1|0 �	
�R#

�+�
 

fn�ff ������ ��/�� �� �f ���/� �

�ffn�ff lz���� �l/�� � �/z ���/f �f/f

�ffn�ff �z�zz� zf/�� � ��/�l fl�/� l�/f

�ffnlff ���zzf �z/�� � �l/� ��z/f f

lff> zlll�� l�/�� � ��/�� ���/f ��/f

��B[-.��	[ �� 3�O	� "�	� 3� Q��0� 
�	� 4<�P� 0<�	6� 

cW~ 5&L%� 
��I� ��$

�'() �>�
 

5&L%� �U�
 ��$

�'() �>�
 

5&L%� 
��I� ��$ 

�4'() 

5&L%� �U�
 ��$ 

�4'() 
Frequency ratio

�	1|0 �	
�R#

�+�
 

fn�ff ��l�f� �l/�� �l �l/l� ���/� �

�ffn�ff ��f��� ��/z � l�/� ��f/f ��/f

�ffn�ff ����ff ��/� l ��/� ���/f �l/f

�ffnlff �f���f ��/� l ��/� zzl/f ��/f

lffn�ff ����l� �l/� � l�/� ���/f ��/f

>�ff ��z��f� ll/�� �� z�/�f �l�/f f

��B[m.��B6�QS ?' 012 3�67 /<0)#� ��	<��� ��n
� 3� 
�	� &�)M� 
	���8�09�=>

i	
� !"G� �.�*%#+ �,- ��" �'() Qs 
��1�����AND ����/f

��1�����OR ����/f

��1�����Sum ff��/f

l�1����� Product flf�/�

��1�����Gamma)�/f(��z/�

��1�����Gamma)�/f(�z�/�

��1�����Gamma)z/f(f�z/�

��1�����Gamma)z��/f(�lz/�

]l[∏
=

=
n

i
incombinatio ,

1
µµ

<= �
 !Hiµ�# �+�
 �	1|0 b �� �4�  .�
*	� �1����� �#�S� 

!	V��$ ���0WX� �
 E$ �# ^�2 ��1A4 .*A	� �1A����� �A0�  

�#
14 �� �
 5L4 ;�B.�- 
��0� �t1H ��9�4 .�SA� !A  

FU�5A%# �A"H .�
!A]%K� 
��AI� 5&AL%� ��AKSH �
 cWAH 

���> �'() ! 
�	+ �\%- . 
�	+ �,- ! �%��&T 
�%O.

]�[( )∏
=

−−=
n

i
iincombinatio

1
11 µµµ

�
 *	� !A01S]# ESKA# ^�A2 ESKA# ;�1A����� !DA��3# �A$

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

46
.2

9.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                             7 / 15

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.29.8
https://iutjournals.iut.ac.ir/jstnar/article-1-1130-en.html


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

��� 

�# 
14 .*	�� �"  �
 5L4 ;�B.�- �+�� 5&L%��$!A  �SA� 

	��# 5%#�"H .�
!]%K� 
��I� 5&L%� ��Ka%  �
 cWH �,-

 V�  �\%- . V�  �# ���>���%O .!A  *%AS$ 5A%)
 *A	� �1A����� 

�%��&T �\%- �SH !"G� �
��"  
��
.

�+�A
 ^�A2 �1A����� �V�A  �\%- �%��&T 5	�I� �GB

)Product ( bSB �+�
 �1����� EH �\%- �>
 .)Sum(�1����� ;

��d	
 9�A4 9
�
 <�a� �	+ �
 !H 9�4 �
�I# �#�O �+�
 @�� ! 

���.

]�[(Fuzzy algebraic sum)λ * (Fuzzy algebraic 

product)1-λ=ncombinatioµ

!, �� QDX � ��O� 1=λ!aAR� <�AS$ �AB.�- !aAR� �A4�  

+� 5U�TFuzzy Sum �AO� . 
1A  �A$�1- 0=λ!aAR� �A4� 

 +� 5U�T !aR� ;�B.�-Fuzzy Product
1  �$�1- .*	�� �A" 

 /��%%(� 9
.�3#λ�# �	 . �FU *%  �4�  .+� QA%R3� *	� �


 �F\K`# ��#�O �+�
 b ���"��# �/f;�/f;z/f.z��/f9
�FK�� 

�	
�O.

3
#9 =�� ��	<��� 
B
� 

� �
 ���#= �. �<+. ���A  �A��.��
 �D& !A	V !A  �A$
 ��A$

 9
1A� /�AH�T N"H��A� !aAR� +� ���A0WX� iA\K`# !AAR,"# ��

 �4 9
�FK�� .!aR� !%G� +� �I  ;_�A# !A, �� c�A�� �  ��+. ��$

 !"G� !aR� 9
1� /�H�T ��"  �A�.� c�A�� �A  ghA� . !%G� ��

 !RDX @��O1K&%$ �"3"# /��%%(� ��" �	
�O .�S� ��) �GB <�1�

 !A"G� !aAR� � �	+�� 9
1A� /�AH�T ��A"  N"H��A� !aAR� +� ;��

 9
1� /�H�T 
�H 9
�FK�� 9+1T ��)��.(5LaA# *	� 5T �GB

 +����A	
�O �	�A��"4 !AR,"# �
 !AH �A4'() !,R� �/���AR� 

�4'())���4'() !,R� (. �+�� _�# ��� �/��A4'() ��R� 

)���4'() !,R� (# <
�H 9�D%)�H ���  �A	
�O 9
�FK�� _�)�z.(

9
1A� /�H�T N"H��� !aR� �  !\U�T !aR� gh� !&A	�R# ��-

�	
�O .!aR� ;^1- �,- !aR� �	 N	��B *	�KG  !H ��� ��

 *%#+ �V�  EH��� �  QX�"# *%  �� *%	�A� EH��� �  QX�"# . �'()

*%#+ �	�S� 
�]	� �'() .!, �� c��� �  �1J"# *	� ]�[���R# 

$ �F%H bSB !aR� +� �	 �i\K`# ��$�1����� �  9�4 !%G� ��$

 �	
�O *%%I� �+�
 .���AR# !At �A$Qs �d��A	�S� ;�A4�  ��V�A  

9
� *%  �KG  N	��B��� i\K`# �,- ��$) .�f.��.(

]�[( ) S*DrQs
n

i

2

1
1∑

=
−=

<= �
 !HQs : ;�F%H bSBn:
� 
��I�9;�A,- ��A$Dr : �D&A�

 *%#+ EH��� E%&R� c��� �  !H EH��� r�- �,- 9
� �
 �'()

 *%#+ C�1K# EH��� ! �'() 
��I� �	 . �3,� EH��� ��"D# �  �$

*%#+ �# !D��3# �'() . 

�OS:�AU�
 !A  �,- 9
� �T�&#

��� !R,"# �
 .

oD� � e<	)7 

��D��� . �+�
 �	1|0 �	
�R# +� 5U�T q	�K� 5#�10 *%  �78A# 

�'A() . �'A() *%#+ 61>. �  
�1A# !AR,"# �
 9
��A-� ��A$

 !I)�,# _.�B �
���z!}��� �	
�O .P%A4 �U�
 ����  q	�K�

 �# <�a�$
Aa%  !H �A() �KA�'P%A4 cWAH �
 !AR,"# ��A$

��n�f/��J� �  !H 9
�K
� p�F�� �U�
 *%ARR3# �-� )�;�.

�f(
��
 �R �,# .� �H� <�	�4 P%A4 cWAH !AH �A��fn�f


��
 ���A> �A%S$� @.
 !B�
 �
 �U�
 .�AGB �A���  q	�AK�

 �# <�a� P%4 �'() �Ka%  !H �$
 /�AGB �
 9
�AK
� p�F�� ��$

 �# ^�Y . _�S4 �%7�A� !A  <�1A� �A# �� �A#� *	� 5%)
 !H �4� 

 5#�10 +� �L	 <�1"0 ! � 1X��78# 9
1A� /�AH�T 61>. �  ��

/��AJ� �  !H 
�
 �D&�)<���ALS$ . ��AST�)�(;. ��AS3# 

<���LS$)�(
��
 �R �,# .9
�
 <�aA� ;�0�AF��� /�RDX ���� 

 �0�F��� cWH !H��ffn��ff)�l/�l(%.��ffn��ff �K# 

)lf(%a% AU�
 *	�KA() �A�'- ! �� �$AK-� 
1 AA 9
�
 r�s

 Ka%  ����
 !HA <+. *	�AH . 9
1AF��� cWA�0���ffn��ff 

�%$ �K#1O&T !�AA() !A  �K%��AA,"# �
 �'A!AI)�,# 
�1A# !R

K4���A��� !.AH�# 9+1T �M1)1K%) ���� AaA� �1A!AH 9
�
 <�

 () *	�Ka% A� �
 �'A��$��+�EKtv ;Qt1 .JS -� A!AH 9
��

 !A��O
�� ;9+��AO <�A	�B ;'DA� v1A� +� P%��� ! �AK
� = ��A$

 ��AAA7= �AAA  9��AAAS$ 9�AAA%� k"AAA� !AAA��# ;5%AAA4 ;�S	�AAA> 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

46
.2

9.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                             8 / 15

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.29.8
https://iutjournals.iut.ac.ir/jstnar/article-1-1130-en.html


/��� 012 3� 4��	*5 3�67 3�#8
�	� 
	���8�09� �� ��	:)�� 	� �; ��	<��� � =>?' 

��� 

"G!F.��8�09� 	� =>?' 012 3�67And 

"G!,.��8�09� 	� =>?' 012 3�67Or 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

46
.2

9.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                             9 / 15

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.29.8
https://iutjournals.iut.ac.ir/jstnar/article-1-1130-en.html


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

��l 

"G!h.��8�09� 	� =>?' 012 3�67Sum 

"G!j.��8�09� 	� =>?' 012 3�67Product 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

46
.2

9.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                            10 / 15

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.29.8
https://iutjournals.iut.ac.ir/jstnar/article-1-1130-en.html


/��� 012 3� 4��	*5 3�67 3�#8
�	� 
	���8�09� �� ��	:)�� 	� �; ��	<��� � =>?' 

��� 

"G!l.
	�	U ��8�09� 	� =>?' 012 3�67j/p

"G!..
	�	U ��8�09� 	� =>?' 012 3�67-/p

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

46
.2

9.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                            11 / 15

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.29.8
https://iutjournals.iut.ac.ir/jstnar/article-1-1130-en.html


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

��� 

"G!-.12 3�67 
	�	U ��8�09� 	� =>?' 0m/p

"G!m.
	�	U ��8�09� 	� =>?' 012 3�67m.j/p

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

46
.2

9.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                            12 / 15

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.29.8
https://iutjournals.iut.ac.ir/jstnar/article-1-1130-en.html


/��� 012 3� 4��	*5 3�67 3�#8
�	� 
	���8�09� �� ��	:)�� 	� �; ��	<��� � =>?' 

��� 

/�AH�T !A  c�&AT ��%&A  !AH 9�4 5%La� k"&)�Y+ �$�%O

9
1� . �

�A4 CA�1� 9�A#= �A�
 !A  q	�K� �  !H �"4�  �# ��

 <���LS$)�(<���LS$ . ��S3# .)�(
��
 �AR �,# .�A��� 

 �# <�a� !R,"# �2��� �� ��H �'() �Ka%  !H �$
 !AR,"# ��A$

 NR� ! <�1� �# �� <= 5%)
 !H 9
�K
� p�F�� ��1L&# �� ��H �


�78# EK&%�1H� �
 <�&�� P	�`� . �I%DX ��$ !,A��1  !AH �	�$

 
1B1  !R,"# �
 +�� . �-�� !\SB +� �2��� �� ��H /��%%(�

 /��J� �  !H 
�
 �D&� 9�#=)<���ALS$ . ��ST�)�(;. �

�A4 

AALS$<���)�(<���AALS$ . ��AAR0 �SX�AA
 ;)�(. ��AAS3# . ;

<���LS$)�(
��
 �R �,# ;.<�aA� 5&AO +� !\U�
 q	�K� ���� 

�# �'() �Ka%  !H �$
 !\AU�
 �
 9
�AK
� p�AF�� ��$�ffn�ff 

��� 9�4 9�$�a# 5&O +� ��K# .!LDA4 +� !\U�
 5#�0 ���� 

 PA%��� !A  !H 
�
 <�a� 9
�B +� !\U�
 . !$�� =�f%.�l/l�%

�'() !\AU�
 �
 !R,"# 9
�K
� p�F�� ��$�ff . 9
�AB +� ��AK# 

�AJ� +� �� �A��.��
 *	�Ka%  !H ��� 9�4 9�$�a# !$�� = !LD4

 9
�
 r�sK-� 
1- !  �'() <���LS$ . �

�4 /��J� �  !H ���

)�(<���AALS$ . ��AAR0 �SX�AA
 .)�(
��
 �AAR �,# .q	�AAK�

!"G� *%#+ �,- ��"  K�� �  �'() �
 �+�A
 �	1|0 b �� +� 9
�F

5o4 ��$���z�	
�O !}��� .5oA4 �
 �A>
 9�A4 !A}��� ��A$

 �# <�a� !"G� !aR� !~ �$
 *%#+ �,- ��"  �A  9�A4 !%G� �'()

 �+�
 �1����� +� 9
�FK��And)5o4�(!AR,"# m,� @�S� [�D	�R�

 �� !I)�,# 
�1# ,E~ �,- cW~ �
)Low ( �A�� 9
�
 ���> .�A#�

�FK�� �+�
 �1����� +� 9
Or)5oA4�(�S&A> !A~ 9�A4 �A]"#

 
�%O ���> 
�	+ �\%- . 
�	+ �,- cW~ �
 !R,"# EJ0� .!A]%K�

 !"G� !aR� *%#+ �,- ��"  �1A����� �  �'()Sum 5oA4 �
 ;)l(

�	
�O !}��� .�1����� *	� �
 !~ �]�= +� �+�� 5&L%��$! �S� 

�	 �# 5%#�"H �
 !]%K� 5&L%� 
��I�  ��Ka% �
 cWAH �A,-

 �A\%- . V�A  V�A  �A# ���A> �A��%O .!A  *%AS$ 5A%)
 *A	� 

�%��&T�1����� �\%- �SH !"G� �
 ��A"  
��
.!aAR� *%A":S$ 

!"G� *%#+ �,- ��"  �+�
 �1����� �  �'()Product �
 5o4�

<�a��4 9
�
 .�#�AS� �1A����� *A	� �
 !~ �	�]�= +� !A	V ��A$ 

���0WX� �
 E$ ^�2�#��14 .*	� ��) �1����� �0�  9�4 �� �
 

5L4 ;�B.�- 
��0� �KLt1H 9�4 .�S� !  �FU 5%# �A"H .

�
 !]%K� 
��I� 5&L%� ��KSH �
 cWH 
�A	+ �,- ! �%��&T

���> �'() ! 
�	+ �\%- .�
�O.�%��&AT 5	�AI� �1J"# ! 

�+�A
 �1����� EH �\%- �>
 . �+�
 ^�2 �1����� �V�  �\%-

SB �A
�O ���> 9
�FK�� 
�1# �#�O �+�
 @�� ! ��d	
 �1����� ;b

 /��J� �  !HAn <���LS$ .)�zz�(;�At <���ALS$ .)��(.

�))�f(
��
 �R �,# .+� �A#�O �+�A
 �1����� +� �F\K`# �	
�R#

 5%D>�/f;�/f;z/f.z��/f�A4 !AK
�O ��A~ !A  )�f.(q	�AK�

 !"G� !aR� *%#+ �,- ��"  �  �'() �	
�AR# �A  �#�O �+�
 �1�����

 �
 i\K`#5o4��$���z�A	
�O !}��� .5oA4 �
 �A>
 ��A$

 �# <�a� 9�4 !}��� +� � �A`K�� ��#�O ���R# !t �$ !~ �$
�/f

�S� ! z��/f�A# ��%� 5	�S� !aAR� �A"~ ����
 !\AU�T ��A$

cW~ cWA~ *%  ��KG  N	��B ;9�4 i\K`# ��$ !A}��� ��A$

 5U�T 9�4�	
�O !aR� �>
 . 9�# �Ka%  9�4 !%G� ��$ 

�AO

 /��AJ� q	�AK� �A  !H�At <���ALS$ .)��(����K&Ad"�)�l(�

���K��L��)��(��))�f(�A�� !KA4�
 �R �,# .� �A	+�� q	�AK�

_�# ��A"D# �  . i\K`# �+�
 ��$�1����� �  9�4 !%G� ��$�/�

_.�B �
 �$�4 �4'() ��R�z�A�� 9�4 9
�
 <�a� .�
 �A>
 

�# <�a� �1~�# _.�B !aR� �$
 *%#+ �,- �A  9�4 !%G� �'()

 �#�O �+�
 �1�����z��/f!A  !B1� �  �� �3U . �>
 *	�Ka%  

!, ������R# .QS)�lz/�(��� !K4�
.

��	
� ���� ��	:)�� 

�.� ;��ST�.� ;.c ;<�- �S3# .u . �%� �%
 .��.�> .���l.!R,"# _�# �-�� �AH�T �,- �� ��A$ 9
1A� +� 9
�FKA�� �A  ��

�Oe	. EK&%� �D���# !\&\� 5%\3� . �F%H ��$ �$(AHP) <��A	� �AI%DX b �A"# !A\]# ;<�R)�X '%` = 9+1T �
�1# !I)�,# ;��:

�ln�.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

46
.2

9.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                            13 / 15

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.29.8
https://iutjournals.iut.ac.ir/jstnar/article-1-1130-en.html


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

��� 

�.6 ;���$��
 �\R4� .���f .!"#�
 ����	���� �,- � �	+�� �H !#�� <�	�� ;�+�
 ��1Z� +� 9
�FK�� �  �� 
.� !R,"# �
 �I%DX ��$ ���"4�

 ;E\I# �% �� 9�da��
 ;���"G# ���"4 *%#+ �4��<��G�.

�.� ;�S��>�1�.�.� ;.�.c ;�
��# .@.@ . ��R0 �SX�
 .��S3# .����.!#�R# !"G� �
 <= 
� ��H . �+�
 Q,"# �  �� �A,- ��A" 

 !U�0 �
 ���	�� !I�1� . �I%DX b �"# N	�S$ /V�R# !01S]# ;�'() *%#+ ��A	�
 � 1"B ��$ �#WA�� 
�+= 9�daA��
 ;�'A-

 ;�1� �T�.��;�"F�� ��fn���..

l.� ;�H���� .���� .!#�R# <= �\S0 ��$
� ��H ���  �+�
 Q,"# �  ��)<�%>��X �2��#�T . 
�%#�H <�	�%T. �\0 !SB��(/���aAK�� ;

�Ga# ��.
�
 9�da��
.

�.r ;�

�4.@ ;.@ . ���S	 .�LS� .���l .� �'() *%#+ �,- ��"  !"G� _�A# +� 9
�FKA�� . m,A� EH��A� ;���A0WX� �+�� ��A$

LNRE'%` = . ^= !\]# ;
.�L)�t 9+1T �
 .�:��n��.

�.� ;�$�F4 .c ..��J�.���� .EK&A%� ��%O��AH !  �  ���H ��$�F� �
 !%\R� !\%�. ^�`K�� !)�&# 5%\3� �A%K�M ��A$n;�+�A


 !01S]# N	�S$ *%#��Gt /V�R# !01S]# � ��H . �+�
 ��$ ;<���A�+�# 9�daA��
 ;<= ��A$
�.�;
�
�A- ����/�3FAU ;

���n���.

�.c ;��R0 �SX�
 .@.u ;.@ ;<�%#1%Y .6 . P) !"a� .���$��
 �\R4� .���l.�+�A
 QA,"# +� 9
�FKA�� �A  �'() *%#+ �,- ����  

)�
�1# !I)�,# :�� 
.� !R,"#(<��G� 9�da��
 @1\0 !\]# ;��)�:(l�n�l.

�.@ ;��S3#.� ;.�.� ;�
��# .�.@ . �S��>�1� .�
.�
 .����.!"#�
 ����	���� ����  *%#+�� N	�#= �
 <= 
� ��H . �I%DX ��$

 +� 9
�FK�� � GIS . ;<��AS$ �T�. �#W�� 
�+= 9�da��
 ;*%#+�� N	�#= . �%
��(B �\# N	�S$ *%).� /V�R# !01S]#�f.��

;
�
�-z�nz�.

z.@ ;�F	.�G#.�.���� .!"G� EK�� ��1- !R,"# �'() *%#+ �,- ��" )_�`\- <�K��G4 � �Y ^1"B(�4�� ���"4��H !#�� <�	�� ;

c��# �% �� 9�da��
 ;���"G# ���"4 *%#+<��G� ;.

�f.� ;�I��U�%# .����.c�%R# �
 �'() *%#+ �,- ��"  !"G� !aR� 
� ��H . � �	+���:��ffff +� 9
�FK�� �  GIS)�
�1A# !I)�,# :

<��G�(;�4�� ���"4��H !#�� <�	��;;E\I# �% �� 9�da��
 <��G�.

11. An, P., W.M. Moon and A. Renez. 1991. Application of fuzzy set theory to integrated mineral exploration. Canad. J. 
Exploration Geophys. 27 (1), 1-11. 

12. Binaghi, E., L. Luzi, P. Madella, F. Pergalani and A. Rampini. 1998. Slope instability zonation: a comparison 
between certainty factor and fuzzy dempster–shafer approaches. Natur. Hazards 17: 77–97. 

13. Chi, K.H., N.W. Park and  C.J. Chung. 2002. Fuzzy logic integration for landslide hazard mapping using spatial data 
from Boeun, Korea. Symposium Geospatial Theory, Processing and Aplications, Ottawa. 

14. Ercanoglu, M. C. Gokceoglu. 2002. Assessment of landslide susceptibility or a landslide-prone area (north of 
Yenice, NW Turkye) by fuzzy approach. Environ. Geol. 41: 720–730. 

15. Ercanoglu, M., C. Gokceoglu. 2004. Use of fuzzy relations to produce landslide susceptibility map of a landslide 
prone area (West Black Sea Region, Turkey). Eng. Geol. 75: 229–250. 

16. Gee, M.D. 1991. Classification of landslide hazard zonation methods and a test of predictive capability. PP. 947- 
952. In: B. Landslides (Ed.), Balkema, Rotterdam.  

17. Gorsevski, P.V., P. Jankowski and P.E. Gessler. 2006. Heuristic approach for mapping landslide hazard integrating 
fuzzy logic with analytic hierarchy process. Control and Cybernetics 35: 1-26 

18. Juang, C.H., D.H. Lee and C. Sheu. 1992. Mapping slope failure potential using fuzzy sets. J. Geotech. Eng. ASCE 
118(3): 475-493. 

19. Komac, M.A. 2006. Landslide susceptibility model using the Analytical Hiererchy Process method and multivariate 
statistics in perialpine Sloveni. Geomorfology 74: 17-28. 

20. Lee, S. 2007. Application and verification of fuzzy algebraic operators to landslide susceptibility mapping. Environ. 
Geol. 52: 615-623. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

46
.2

9.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                            14 / 15

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.29.8
https://iutjournals.iut.ac.ir/jstnar/article-1-1130-en.html


/��� 012 3� 4��	*5 3�67 3�#8
�	� 
	���8�09� �� ��	:)�� 	� �; ��	<��� � =>?' 

��z 

21. Pistocchi, A., L. Luzi and P. Napolitano. 2002. The use of predictive modeling techniques for optimal exploitation 
of spatial databases: a case study in landslide hazard mapping with expert system-like methods. Environ. Geol. 
41: 765–775. 

22. Remendo, J., A. Gonzales, J. Teran, A. Cendrero, A. Fabbri and C. Chung. 2003. Validation of landslide 
susceptibility maps, examples and applications from a case study in northern Spain, Natural Hazard, 437-449.   

23. Schernthanner, H. 2005. Fuzzy logic approach for landslide susceptibility mapping (Rio Blanco, Nicaragua). Msc 
Thesis, Institute of Geography, NAWI, Paris Lodron University Salzburg. 

24. Tangestani, M.H. 2003. Landslide susceptibility mapping using fuzzy gamma operation in GIS, Kakan catchment 
area, Iran. Proceedings of the Map India 2003 Conference, copyright GIS Development .   

25. Zhu, A.X., D. Scott Mackay. 2001. Effects of spatial detail of soil information on watershed modeling. J. Hydrol. 
284: 57-77.   

26. Zhu, A.X., R.X. Wang,  J.P. Qiao, Y.B. Chen, Q.G. Cai and C.H. Zhou. 2003. Mapping landslide susceptibility in 
the three gorges area, China using GIS, expert knowledge and fuzzy logic. GIS and Remote Sensing in 
Hydrology, Water Resources and Environment (Proceedings of ICGRHWE held at the Three Gorges Dam, 
China, and September 2003). IAHS Publ. 289, 2004. 

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

46
.2

9.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            15 / 15

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.46.29.8
https://iutjournals.iut.ac.ir/jstnar/article-1-1130-en.html
http://www.tcpdf.org

