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   نقشه شيب منطقه مورد مطالعه)2(شكل 

 
   نقشه ليتولوژي منطقه مورد مطالعه)3(شكل 

اي ضخيم لايه خاكستري،  آهك متعفن اليتيك توده: JKblسنگ،  كنگلومرا و ماسه:  E2c:شرح علائم نقشه ليتولوژي

K1bl :ضخيم لايه خاكستري، اي  آهك اليتيك تودهKlsol :اي ضخيم لايه خاكستري،  دار توده آهك اربيتولينMPlfgp :

اي مايل به  دار قهوه سنگ آهك ماسه: MuPlajگچساران، ميشان و آقاجاري، : اند از گروه فارس، كه به ترتيب عبارت

اي و  ارن، مارن گچ دار، مارن ماسهآهك، م: OMq، )سازند آقاجاري(دار، مارن قرمز و سيلتستون  خاكستري، ژيپس حفره

: Plcسنگ و كنگلومرا،  آهك با روكش مرجاني، ماسه: Plbkاي تا ضخيم لايه،  آهك ريفتي توده سنگ: OMqlسنگ،  ماسه

: TRKurlاي جديد كم ارتفاع،  هاي كوهپايه ذخاير تراسي و مخروط افكنه: Qft2سنگ،   و ماسه كنگلومراي پلي متال

  .هاي قرمز و ارغواني راديوليت دار  چرتهاي آهكي و نهشته

�"��,:C3�3 � :c Y9'� Q'� !0%�M��+��B� :�  � L��N� �� 6A ��"��, Q'� B �
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Y9'� �+��c B Q'� ^:�"��� ���  :�+ �"A !C'D� !"  �*@%3 &AB� #�qp,  	n�(G H�H9 

!, �/1�: 6A 	�0%�M�� �'" !, �� 1. E"�/� 6�� �8�0� �83 !*��c e�<�3 6�*8�% 6�*83 

) [59r.(  

9 ��`�!/�3� _ :9 ��`�6�@� _ H/+�>S]	 ��+��" ^&�*�A �'� 2B�F*� �: B e�c 

��` �� ���" B a@; �+: �83 IJ*4� )a�',�j ^j��s .(3�"�/"� �C�D Y+Bk� �� �

!" 6�@� �'P/� �3�" ��1	�3 6�9 ��` ���#$% B _ �+:9 ��` !@G� ^>�3� Z� �3�" _: 
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 !" !0%�M���'� !GM/�� ^&�� &'/` ^&'/` ^��9 &'/` ^��9 ^��9 O�l9 ^O�l9 qp, 

!G1. zM(� -.�/� B &�� O�l9 ^&�� H/": H9 ) [59�.(  

 
  اراضي منطقه مورد مطالعه  نقشه كاربري)4(شكل 

 
   مورد مطالعه نقشه جهت شيب منطقه)5(شكل 

!+3�"A  3 !Jd�� :!" �	 �'P/���D !@G� !�B�  3 !+3�"A !519 ^!+3�"A  3 !Jd�� n: !@G� 

�3�c'�'	�)� �� B �4@� �e�� K  �3#�3ArcGIS �'R��H9  . !+3�"A  3 !Jd�� !@G� >�f�A

 !"� [d3'� �" qp, ����� ^j������ ^����j�� ^r������" B �Y  3 �	r�� �*� 

(G	�" B n3�:" ��1	�3 6�3� 6�@� ��  �M; ��� !" !+3�"A  3 !Jd�� B �#$%  H9 >��" ��,

) [59s.( 

[(c  3 !Jd�� :�cH9��; B 9�"� 6H9 �� -.�/� ^�J(c �'F� &A  3 -.�/� ��3  !"

[;3� !/�3� ^�+  B�" �f*8'���� �� L3�.3 [(c �+ B Y��8�� Lp*;3 �� !/�3� �+  3 !Jl` 

�	3�S3 �83 �� !� 63'	 !" 6A �+ >��93  ���)�'8:63��5l+ B ^ ���� :�jo� .(3�" 3�%:�	 � !

YGۀ�[(c �(4� [(c  3 !Jd��  �+:% !@G�  3 >��F*83 �" !0%�M���'� !GM/� �g'%'*: 

�'R��!Jd�� VW8 ^H9   !" [(c  3 �+� [d3'� �" qp, ������ ^��������� ^r����

���� ^s����r���" B �Y  3 �	s���!G1. �*�  "H/:   �83 >H9) [59o.(  

  

Archive of SID

www.SID.ir

http://www.sid.ir


 

 

 

 

!/�� �� �7'/N� �1N7 !519 OH� ��"��, ���  �M; :H/" �#$%  �  �  

  

 
 نقشه فاصله از آبراهه منطقه مورد )6(شكل 

  مطالعه

 
 نقشه فاصله از آبراهه منطقه مورد )7(شكل 

  مطالعه

���" :&A �d�/7 !0%�M� �� B 3'+��!" ���" ^  63'/7�5�Jd3 �d�/7  3 � �" �ST� 

����/�" a��B���83 >H9 !0%�M�  .cH���"�!"  _18 6��" U�" zM8 �"�*(�3 &A �+: 

!� ^�/�� ��  Y�3#�3 ��3 !" !"'� �'; Y�3#�3 _`'� ��@� ���	�*83 ��@� B &A >�FD �� :3 

z%�N� !/�3� �+ �� YG� ^�'9 ��3#(" �� �#$% �� �F�3  H/�)��l0�� ^6���or .( Y+�,

�+�*�3���:*�B�G� �(��*� �'; y�; �3#�3 3� �#$% Q'RB [�� Y� H/+� .�<�A 3��  �� !,

/���*(+', -.��!" ���"  S]	 Q�F	�3  3 2H9�� �� ����� 3�% ^�� !GM/� � !0%�M���'��#  !"

��*(+', �J7��3H0	 �'1l, B 6�'"  3�>�f*( �+:63��"  ^�</8 !M"3� :3 ��" Q�F	�3 B 63#�� 

�cH���" 3 ���>�f*( �+:!" �'`'� n+ !@G� !M"3� ��3  3 >��F*83 �" !� H�A �8�  !C'D ���"

�"A�#H9 !��	 �*@%3 &AB� .            

 !M"3�)�(  62.3091183.0 +×= hp  

p ��cH���" 63#�� _(D�" �J�  ^�*�h�� zM8  3 Q�F	�3 ��*� _(D�" �.!G1. H/":� � 63#

cH���"� Lp*;3 �" ���� �J�  H9 e�<�3 �*�) [59�.(  

Archive of SID

www.SID.ir

http://www.sid.ir


 

 

 

 

��  �  !��@�!����" B ���3�$` �@+Bk� \ �lJ7  ^:#�� >��l9m�  

  

  
   نقشه بارش منطقه مورد مطالعه)8(شكل 

3�":8��" �S]	 [�3'7 ��1	�3 ��  Q'RB �" �3�c��� D �� �#$%�"A !C'�  �*@%3 &AB� #

�	  3 H0"�9#$% ��G� Y/,3�� !@G� !�cH/,3�� ^�3 � !" �1(� ��G� �o Q'RB �� �ST� [��7 

� �� )� �� �#$%�e�� K  �3#�3ArcGIS 8��" ��'�� ���c �3�R ) OBH`�.(  
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 !519 ��` H/": ^!GM/� !519 ��0"3   3 �+�� �	 �*� ���$	 �*� ���*� B H9 >�3� �� ~

!519 > 3H�3 !?�+ �3� 6�@� }�#" �+ � Y+�, [�3'7 2�N4@� �R� H9�" �	� � B H"�

!519 �� ��0"3 Y+�, � U�" 3� [�3'7 �R� H/?�+ �+�  �� �'`'� 2�7p.3 n<D ��3 ��"

����'� >�3� >�f 3#�3 >��0%3�6A � 3��� B Y @� �+�RB B [5 c�� �� � B H9�"�W��, !"  �� �" �	'

��3� U�" !P��D B �7�8 . �3HG� !C'D ��0"3 !" !`'	 �"���4@	 _8�/� �*� �H9 >�3� � .

3�" 3�%:�$	 �3 !�1N7 !519 !" 2�7p.3 ��7'/N� �HD3B �" !0%�M���'� !GM/� ^ �+: 

 QpC3 �" [59 E"������*� :!519  H/":3 �" !, H�H9 �(G	 ��n H/": !" !GM/� ���o� 

��(G	 [(5�� �+ B n�U �+  3 [(5��� 3� !@G� 6A !" �'"�� 2�7p.3 !@G� !� ���

�� ����� B >��,�� �+ ��3�3� [(5: o	�7p.3 !N4@� �U !" �'"�� �! �+:S]	 � �" �3�c�

� �� � �#$%� �'9.  

!@G� B [�3'7 &�4*�3  3 V� �+:�'R� �6A >H9  �8 B� �+:2�7p.3 3�" :  3 e3H,�+ 

3�J)	 ��` [�3'7 ��8 �� [�1N7 !519 n*(�" !H9 !*��c ��, .3 2�7p.3� !@G� B� �

3�":1N7 !519 � '�A �7'/N� ��B�C :�83 .  

 9#$% ��G� !@G�� :B�N	  3 >��F*83 �"�>�3'+�� � 3:�#$% ^!GM/�  �+: B >��*�3 ��F	3 

���8�/9 !GM/� �� �#$% !" �'�@� B H0*(� -.�/�H�H9  .�#$%  3 :���(" !,�<�A 3  �+

!"!/�3� �" !"�@� :�+�� �� n� ��0"3 [�%� �+:B�N	 �� ^�B�<� �>�3'+�� � 3:["�R  4@	� �

�#$% ���l	 ^2�7p.3 [�l�	 :3�" 3�% H/*(�� �+:["�R   �3�R ��3�)d H�� �" ��'� q�*8�

 [� �� B ���c�r�� �3� ��4@	 !0%�M���'� !GM/� �� �9#$% [(5 H9 >�)[59 � .(  

� ��G� !@G��9#$%�� :� -.�/��� 9#$%�G.�/� � �� �#$% �M; O�l*D3 !, H/*(+ 

6A ; �+�J�� !*��c �P� �� n, � �'9 .3�9 [;3� �� -.�/� ��_ �+:n,   3 �	� �� B !`�� 

!+3�"A [;3� � !*��c �P� �� �+�  H�'9)^63��5l+ B #�'cj��j) ([59 �.(  
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  ش نقاط لغزشي و غيرلغزشي نقشه پراكن)9(شكل 

3�":0	 ��8�(D �;�9 ���  ���  �#$%)LSI ( �+�!G1.  3 a �+:  3 ^IJ*4� [�3'7 

%�l*D3 OH���3B3�� �1(� �  H9 >��F*83 ��*� B >��8 6A ��"��, 3��; 6A ~�J�["�R   ��l*73

 �83)%��� ^63��5l+ B j��s : j�o .(H"��3B3�� �1(� 3H*"3 �'P/� ����� B !18�)� ��� �

8�(D �;�9� !M"3� q�83 �" �#$% �M; !" ��H9 !18�)� .  

3�":0	 ���3B3�� �1(� �� �+ ��  Q'RB �" �ST� [�3'7 2�G1.  3 a��  !M"3�  3 ^�#$%

jH9 >��F*83 .   

 !M"3�)j(  
  

 !M"3�)�(  ∑= FrLSI  

LSI :8�(D �;�9��  �M; !" ��� !G1. �+ �� �#$%  
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Fr :�3B3�� �1(���  Q'RB �� �+ �� �#$%!G1.   

�(	 ��`�3�fl+ �� [��1N7 !519 �7'/N� ���G� ^!519 �7�8 Y+�, eH7 B � �

6B�� !" �'"�� �+:�B�B :%���� �H�H9 ># .3�":%���� �>�3� 6��, ># !*9'� !����" �� �+  >H9

 !M"3�  3)r(H9 >��F*83  .  

 !M"3�)r(  
(min)(max)

(min)

ii

ii

ZZ

ZZ
xi

−
−

=  

zi� 6 B �" �"3�" � ^�P���'� [(5zi(min)n, �" �"3�" �	���'� [��7 6 B �  ^�P�

zi(max) " �" �"3�"�Y�	� [��7 6 B ���'�  B �P�xi��'� [��7 >H9 O���� 6 B �" �"3�"  

�83 �P�.  

1N7 !519�7'/N� � � �8 a 	�18�)� ��,B� B 2�7p.3 �*��c �" �83 ���R !, �83 

6A 6��, !18�)�  ^�+��8 a:H` 2�7p.3 � H+� !h3�3 3� H)%� ^63��5l+ B j��s :j�� .(

1N7 !519 ���7'/N� �08 ���*;�8 !, �83 6A �" :" ��*;�8 !"�@� �g'%'�5� #$� 

 2�HR #$� H/��l+ �	 �'9 !*;�8 6H" &�N73 !519 B 6�(�3�c����:l0	 ^�n +�� B 

lN	�n c��: B H9�" !*93� �!/�� a H/":  3 ���� a:$*�H/? ��� 2�7p.3 �" >��*��� 3� 

!" ��BA �'`B)%�3��5l+ B ^6j��s :j��.(  

 
  )1382فاطمي عقدا، (كننده  ساختار كلي يك شبكه عصبي چندلايه با واحدهاي پردازش)10(شكل 
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3 ���1N7 !519  3 Y+Bk� ��7'/N� �U H/? 6B�*W8�� ��*;�8 �" �%� !" !�3��, [�� 

� !" �1(� �*�"�1N7 !519 Q3'�3 �f�7'/N� �) ��,�����r^63��5l+ B j��� : s� ( �"

�'f%3� n*�c����:H9 >��F*83 �M; ��@*�3 V�  .1N7 !519 ��*;�8 ���7'/N� �� � !8  3 #

U��R -1. 6'? �83 >H9 >��F*83 !�U !8 ^LB�'c'l%', !�3�" !:5F	 � Q'� �+ a

������ #c�+ B �83 _8�/� � �:U  3 >��F*83 !" �! �+:" �Y� �	� �()^X��/����� :

 o�� .(n+ /?�� ��BA�" ��` �� 63#1N7 !519 �R��7'/N� �� �B�<�  3 �f��� 2�0"�� �

 �M;)RMSE (!"  63'/7�l, �;�9 a��83 >H9 >��F*83 .  

 !M"3�)�(  
n

preobs
RMSE

n

i∑ =
−

= 1

2)(
  

obs��G� �>H+�@� � 3: B pre��G� �� ��Y "�/� B >H9 N>�3� [, �3H0	   !JD�� �+ �� �+

6'� A  3 �+:�� A B � '�A ��83 Y .� E"�	  3�M;��8 �h'lf�%� !" H�-*@� [ ��� ^6�'" �

c��8�" �� 6A ��"��, B �Y�+��, �	:/*1� �1N7 !519 �" �7'/N� �!" ^  E"�	 63'/7

O�0�  �8:H9 >��F*83 .  

 !M"3�)s(  
ipnetpi

e
netf −+

=
1

1
)(  

!" �*�" �'P/��3�" ��*;�8 �:1N7 !519 �7'/N� �  �3H0	 ���:1N7 !519 �3 � ��<

��c�6B�� �3H0	 ^�3�5	 �3H0	 �� !, H �+:U �� �'`'� � 6��/� !�C B� _�c����: 2B�F*� 

H��'" .3�":!"  �" �3HG� 6��BA �8��19 ^!519 �*�3��� �+ !/�!  �8:�H0*� : 2�'d 

���. �� !, ����3�" 6A :0� �3H0	 �/� �3�5	 �$*� �*�3��� a��*�3��� B � �+:� � �� �"�S �f

��l	 �� !, H9 !*��c �P��19 �!  �8:�� 2�'d ��B�<� K8'*� �;�9  3 !*��  ��  2�0"
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!" �M;  >��F*83 �'`'� :�+'f%3 :��c��� �� !519 ��3��, �f���" ^�l/+3� �;�9 a� 63'/7

H9.  

3 ����C  3 Y+Bk� �� _�c����:!" >��8 8�� B 6H@� 3�fl+ �J7��M; !" 6H: 

["�R L�d O'1R H9 �P� .n+ /?�� ���M; 63#:�C � _�c����:$*� ��G� �� �� �B� �" !(

}�1�'%�" 2�3',��� �Y!" �'" �	l+�%� ��}�1�'% �B�  3 [�H9 >��F*83 2�3',��� .  

�*�3��� �3H0	 !" !`'	 �" �+:�B�B :U �� 6B�� �3H0	 ��B�B !: �3H0	 B �83 2B�F*� 

`B�; 6B���� �G)	 LH+ !" #�f*(" -� ��3� )%�^63��5l+ B  j��� :��j  .(3 ��� �

  3 Y+Bk��!" [��7  �*�3��� 63'/7 �+:�B�B : B �� 6B�� a�!" # `B�; 63'/7� �� !519 

�83 >H9 !*��c �P� .�B� O'��� B �+ �+:  ���:3�" :0	 ��U �� 6B�� �3H0	 �� 6��/� !

%B ��3� �'`B� �5�_8�/�  3  �	��B� � 3�" �+:n, �	�08 �B� ^�M; �3HG� �� �M; B 

 �83)0,3�� ^63��5l+ B ���s :s� .(  

3�" :c'J` ��:� !�'c�+  3 �Y B3��:�*� �� L�N	 B [;� B �1N7 !519 ~�3�" ^: 

�� A B � '�A�!" !519 Y ���N	 �'.�B�(� B :9#$% >�3� �� B �� 9#$%�  3 B &�4*�3 �� 

3 Hd���>�3� � 3�" �+: B � '�A j�3�" Hd�� :�� A �H9 >��F*83 Y .3�":���N	 &�4*�3 � 

3�>�3� � e��  3 �+ ���A �3#�3: SPSS3�" B H9 >��F*83 : 0	�� �1(� ��c����: �3H0	 B 

�8� ��` ^�3�5	 �"��n, !" �	�08 �B�  3 �M; �3HG� ��H9 >��F*83 �M; B  . �B�B  3 H0"

U ^!519 !" >�3��! !" �+ ���N	 2�'d�6 B  +��� �  q�83 �" � '�A !JD�� �� B H�'9

3�3� [��7 �+ �4@� K"3B�:H` 6 B �H:3 !, H9 H+3'; �6 B � 3�" �+:� �Y "�/� 

��� �� �M; 63#�� �f�[(5 � �3�R >��F*83 ��'� �+� c� ��) ^H�'�W8���� :�� (  

   و بحثهايافته

3�":�� A B � '�A � 2�7p.3  3 !519 Yrj�� �9#$% [(5�� B �� 9#$%� !, H9 >��F*83 

3  3� �3H0	 ���s� �3�" [(5: B � '�A �r� �3�" [(5:�� A �" !519 Y!�83 !*�� ��, .

�8�� �+:�; `B�1N7 !519 �7'/N� ��� A !JD�� �� �� 6�@� ^Y�  !519 !, H+�
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1N7�3 ��  3 �83 ���R >H9 ��<� 6�rj� �9#$% [(5� ^��!" 3� ��'�  *8��� H+� ��3#c 

3 !,�6�@� � 8�(D >H/+��4@	 ��!" �  �3HG�ro/���83 Hd��  ./xl+��  3 �� 6�rj 

��� [(5�9#$%��4@	 !" ���R !519 ^� �r�  3 ��'� !�'l� �+:�� A �@�3 !, H9 � �

"�B �f���ck�4@	 �!" �  �3HG�j�/���83 Hd��  .3�"�/"� �" �"3�" !519 [, �R� ���/�j 

H9 !18�)� Hd�� .  3 �3�5	 �3H0	���� �	 �����$	 ��H9 >�3� � . �3�5	 �3H0	 �" !,����� 

n,�	�H9 !18�)� �M; �3HG� � .�'f%3 �U'l0��V� n* ��@*�3 � �" �M; �1(�c����:�� �� �

�*�"�� 3� &3'` ��  H+�),� ^����� : jj� .(3 �*��c �P� �� �"�3�" n*/l� �1(� !5/: 

�'f%3� �U'l0� �M; ��@*�3 V� n*�/�� !*��c �P� �� �  �1(� ^�'9�c����:  3 �/� �	 o/� 

$	�� �1(� �" !, H9 >�3� ��/��*�" �!" &3'` � �8� H�A .6B�� �3H0	 �+:U ��/� !" 6�� �� 

 �	��$	 �� �" !, H�H9 >�3� ���U �� 6B�� �n, 6��/� !�	�H9 [d�D �M; �3HG� � .

n+ /?�  3 ��U �� 6B�� a�`B�; !�" O�0� E"�	 !" !`'	 �" !, H9 >��F*83 ! �� !*�� ��,

D3�. !519� " >H9� B �Fd ��$*� a��83 � .��� ��*;�8�� !519 �����o �/0� o 6B�� 

U ���B�B !�: ^��U �� 6B�� � B 6��/� !�U �� 6B�� �`B�; !�4@	 _8�/� � >�3� �

 H9) [59�� (3 q�83 �" B�!/�� ��*;�8 � H/":��� �����c 2�'d .  

>�3� �B�B  3 H0" 1N7 !519 !" �+�7'/N� �!" [�3'7 !l+ ^ ���N	 2�'d�" � �o/� � 

 �	o/�6 B  +��3 >��F*83 �" � '�A !JD�� �� >�f�A B H�H9 )� �� >H9 !*9'� !����"  � K

e�� 3�3� [��7 �+ _J*� �3#�3:H` 6 B �H:3  3 !, H9 �6 B � 3�" �+:� �Y "�/�� � �M; 63#

� ���� �f�[(5 � >��F*83 �+� �'9.  

 
  لغزش در حوضه آبريز دوآب الشتر بندي خطر زمين  ساختار شبكه عصبي مصنوعي براي پهنه)11(شكل 
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3 ��*;�8 6��, �4@�  3 V�Jd�1N7 !519 ����'� 2�7p.3 6��BA n+3�� B �  �

3�":1N7 !519 � '�A �D3�. � n+ ^>H9 /?�8� ���M; !" 6H:["�R   !519 ^O'1R

>���A J)	 �	 �83 >H9�GM/� [�	�7p.3 ��'� �� �6A �" �p1R !,   3� �83 >H@� !`3'� �+

� B H+� e�<�3�Y "�/�19 B �!  �8:�� 2�'d e U ��� .H"�'P/� �6 B  3 >��F*83 �" � �+: 

�� !JD������ [��9 !, !GM/� [, ^!519 � '�A !" �'"�� ����o� �  3 e3H,�+ B [(5

��[(5 3�3� �+: oB �ck� !" �'"�� oS]	 [��7 ��  �" �3�c��� *;3 �� �'" �#$%� !519 ��

���c �3�R .J)	 e�<�3  3 V��B� �" [:3 �>�3� � 3�" ^!519 K8'	 �+:�  3 e3H,�+ �[(5  �+

�3HG�:" � B �Fd ��H�A �8� !" a .������!/�� !@G� � H/": Lp*;3 �" �M; j/� !" � 

; �M; !/���J�   ^K8'*� ^n, ^n,�; B ���J�  �(G	 ���n H/": H9 ) [59�j.(  

 
  لغزش در حوضه آبريز دوآب الشتر  با استفاده از شبكه عصبي مصنوعي بندي خطر زمين  پهنه)12(شكل 

  هاي لغزشي در حوضه آبريز دوآب الشتر درصد مساحت هر يك از پهنه )2(جدول 

 درصد مساحت هاي خطر كلاس

n, �J�; �o/rr 

n, r�/o 

K8'*� ��/� 

���  r�/�j 

���  �J�; os/s  
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  گيري نتيجه

�*��8��" ~�qp,  �+:9 �� 6�@� _�  H+�) OBH`� ("�Y�	�8�(D �� !" �1(� �

�#$% �+:Z�   !GM/� �� >�3�9 ��� _r�����83 >��*�3 ��F	3 !`��  . 6A  3 �,�D ��3 ��3

9 �� B [GS :B��� Y+�, [�%� !" ����� _�9 �� !, �83�_ �+:; �J�%� !" U�" � [

0C�3�� 6�'" I� �8 y�; H/:3#�3 B ��+H� �8 e�5)*83 Y:�  �� 8�/9� �3H0	 

�#$% �+:Z�   >�3�)!" � #`��# (� Y+�,� �H"� .8��"��$` 2��` �3���� !" �1(� 

cH/,3����#$%  � 6�@� �+� 3 !, H+��S]	 2��` ��	B�F*� ���  Q'RB �" �� �#$% H��3� �+ .

�"A !C'D ���"  �*@%3 &AB� #�Y�	�8�(D ���  !" ���  &�� B O�l9 2��` �� �#$%

��3� �'`B .3 !" !`'	 �"��� �� !,�%�l9 >�5l�!/�3�  �+��9 ��` !, �6A _  �l8 !" �+

&'/`9�'; �'� �83 �" 3� H�Y�� �	�41	 B >��, ����6A �� � " �+�Y� �	�  �� 3�% ^�'9

!/�3� �+��9 �" �"'/` _��#$% ^ �+:" �Y�	:�"A !C'D ��'� �� ��3 �H+� Z� � &AB� #

�*� �*@%3�C'	 �� B �'" ��P*�3  3 �B� ~�3 z�� _JM� ��  ��` [��7 !, �Fc 63'	� a

3�" _%�� [��7:�  Q'RB �� 3 �� �#$%�l� &'()� !GM/� �� 3 �� B �'9� [�3'7 2��` �

���f:!"  3 _%�� [��7 63'/7��F:>��, YG�  H�3.  

�"A !C'D� �*@%3 &AB� #b/8  3 8�/9�7'/*� �l+ !, >�'" �3��';�" �S]	 [��7 �� �

3#("���#$% ��  �+:��3� !GM/�  .H� �8 �� �+:B�D :b/8  �+:���� �5+A B �!" %�� [

8�(D�8�(D �"'.� ["�G� �� ��" �#$% !" �1(� ��Y!" �83 �	 �'.: � !,� 3 63'	� �

!" 3� [��77'�� �5�n��  3  �	�3 [�3'7 ����l9�" !GM/� �� �#$% ��< .�*�� 6�@� ~

��  H+�)OBH`� (!" !, q��� >B�c !,	�	�2��17 _ �+H� �8  3 H�3:� ^63��(xc � B 6�@

��`�RA:" �Y�	�8�(D ��� �� �H/*(+ 3�3� 3� �#$% ["�G.  

�*��!" ~ �8� �"��,  3 >H�A:C3�3 �6�@� " !, �83 6A >H/+��Y�	�8�(D �� !" �

C3�3 �� �#$%�Jf/` �3 !, ��3� �'`B �  �BHD �	 [��7 ����:� � 9�� H�3'	� �3�R  3 

3 �*��c�B� �+HD3B �:�3�c'�'	 �9 B �_ �+:!" ^�#$% H0*(�   �" �*��c �3�R {'N;

B�: %�g'%'*:���� �C3�3  3 H0" ^H9�" �Jf/` �" �Y�	�8�(D �� �'"�� �#$% �"3�" �� �
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� �73�  �C3�3 HD3B !"�� 3� 6A �J7 !, �83 n� �4	 �� 6�(�3 YG� �� 63'	� _

8',3�n*( �+:1. �0���, '<*(` .  

�*� q�83 �"�!" ~ �8� �  Q'RB �" [(c  3 !Jd�� [��7 ^>H�A��  !M"3� !GM/� �� �#$%

�G*(�" B ��3� n��*@�8�(D ���  Q'RB !" ���  !G1. �� �#$%� �	 �����*� :  3 !Jd�� 

9�� !, ��3� �'`B [(c�cH9��;  3 �b/8  � [(c K8'	 �+� 3#�3 �" B H9�"�  3 !Jd�� Y

8�(D [(c�n, �� �	� �'9 .�*��!" ~ �8� 8��"  3 >H�A�cH/,3�� !@G� ��  �� �#$%  �+

� 6�@� !+3�"A !" �1(��8�� �S3 �� !, �3�!��;�B� ��/, Y 3:9 O��0	 6�  n+ �" � ^_

"�Y�	�8�(D �� !G1. �� �#$% !" �������*� :��3� �'`B .  

!" ~��*� �8� �� 6�@� >H�A  !, H+��o/rr ^r�/o ^��/� ^r�/�j ^os/s  3 Hd�� 

!" !GM/� �D�(�qp, �� _�	�	 ; �M; :�+�J����  �J�; B ���  ^K8'*� ^n, ^n,  �3�R 

 �83 !*��c) OBH`j.(  
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  منابع

 \a"�" ^�0,3��!��;  �3�9�� ^6��?�#�B�� �5Jl%3H17 B !*��� A  �x+��c)���s(^ » !519 ��"��,

!/�� �� �7'/N� �1N7���  �M; :H/" �#$%« ^مجله علوم دانشگاه تهران ^��)�:(�o �sr. 
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 \ �R�"Hl)� ^X��/�)����( ^»�3*@��3^»هاي عصبيمباني شبكه  ��1,���3 �*0/d 2) a�/5	 �J�

63��	(« ^ {o��. 

 \&'G0� ^: �����C�Hl)� ^�d�N*;3 ��J7 ^�1%�. �z%�d ^�;�A B   ��(DHl)� :��*4�)����( ^
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