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  	D�)1 (         �$�� ��� )����E� � .'� N�G:� �I��� �!*��" '%��S�
         	D� � )���" +��� �� �%�S� �� ��2     N�G:� �I��� �!*��" '%��S� 

!� T%��3 �$�� ��� N(�� +�� ��,J �� �� )����E� � .'��*�.  
   � �� �Q�����0 R�Z   L��� P'�t  .'� ." H��     ���-�� � 3m��

340  �D�'4� ���8��  �           )����E-� � )��-��" =��G� )�'� ." >�F$� 
      ����� � P'� ��V !_���130    ��� �� ��D�'4� ���8��   +�,5 ��  ���

!����� . N�G:� >;V     H�%�C )����E� � .'� ."  � ���   Q��-U
     >;V � ��� �� � 3��*�� +'�(A      -�" ���3 � ��:�     !-� H�-��� ! ��-� .

  +��� $�E�� H%�'��$�  )�*  3�*��       .'-� =��G� � +�� +��� N�G:�
     ���3 $�E�� ���$5 � )����E� �) ����8<�(   ��� +�� +��L4��  . ����

1�!� T%��3 �� P'� �� )����E� � .'� ���3 M�'L� $�E��  �*� .  
         �LG-� 8V'� � ���� �� 	�7 O'L�8� ��;� ���V      '-� .'-� -3�(

� !� H���� �LG� 6��3� �� ." !0��1" ��� f����'0 . !
�-;3" ��  -�
   �LG� R�S&� H%� ��3�(    �LG� ��',� ." .'� 3�(  I�� �� )� )�*

  � !1��4� �LG�   !� !%����$0 +�'�      T�C �" �� +n%� Y%�'� � ���� !$��
                )���� �� .'-� ='G-� ." ��-;� ���-V H%�'��-$� ��-�� +�%�'23

�LG� � 3�(     H�� R�S&� H%� �20   �� 000�2    �� O'L�8� 100 !8��   '-4�1
   ��� 4�'0 ��'7 'F3��.     8U�� � ��� �� !1�   !� !Z � )�    �-� ��-�

 �LG� � �� �� ." ��'� 3�(�F8\ O'L�8� ." �� ��  P'-� 50�000 
O'L�8� �� 100 !8��'4�1  !� M'� �� ��'0 lC ��      '��-� !Z �� ����

�� �F8\ 000�2 O'L�8� �� 100  !-8�� '-4�1  -�  �LG-� -3�(    �-�'� �
�LG�      �LG� � ���7 H� 3�( ���� �" .      O'-L�8� ��-;� ���V H�$B�*

               -� !&<-� )�-,�" �� O'-L�8� ��;� ���V ��3 )����E� ='G� ��
1�000 MPN          ��-�� +�-%�'0 H����� !<�&� ��%� )�*���3�4�� �� 

��� +�� 4�'0 'F3 ��.  
  

 ��������	 ���  
  +��V)2 (3           !4���'� ." ��'� � ��:� �� ." ����'� ����� � +�&

        O'-L�8� +�-$%m" ��'� +��� ��  ��     Q�-� �-�1013 MPN      '-4� 9-% �� 
   ." ��D�             ��-:� �� )��-��*� Q�'��s� ��� ��E3 � +��� ��'7 'F3 ��

               � T-:C �-$%"'� � ����-3 !��'( !0��1" ����� �� !,��� 	��7 '�^��
��*� ����� �� 	S4�� O'L�8� ����!� )������.  
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 5	�61- 7�� �8 
�!	�'� 	 "�# ���� �9�'�� )����� �� ���� ���(  
;,/!	�<='4>,/!�/�/�0��&/�/��!?,�4#�4�����!@�
/;A4��9B8�

 .'� ���3 $�E��04/124/124/127/125/124/121/129/116/115/112/1111/12
)����E� ���3 $�E��7/97/1097/12132/113/68/444/33  8/19/1

  
    +��V �%�,3 ��)2 (         ��-� P�'( � )����*� 	��5 �� ���� 	S4��

��1"       ��-�3 Q�-�^� �� O'L�8� !3�,0�3 !0 .        �� !4%'%�-� ��-D*�� �-,$� ��
      B%�� ��� 4�� �� !0��1" �'4$� ��G(       !0��-1" ���� ���� �� �*  

���3 OK5�.   +'-,� )�'-� �+�-� 	U�V W%�43 �� H%�'��$�   -$�,� )���'-�
    !�3 !3�'&� Y%�'� �� ��:� $�,� ����   �*� �� 	�7 )���   O�-;3� )���

��� . �'Z ��        )A )���� P'� �� D3" � ��� �� !  +'-,� ���L3   ." ���'-�
   !� )����E� � .'�          	-��7 ����� $�E�� ��4���( #L$%A �� '* � ����

   +�%� Y%�'� �� N�G:�  !� !L�� �"     ���� �� ��D*�� H%'4���$� ��$���
  !3�'&� H�$J 6�7�� $�,�           �� +�'-�* -� �-� )�*���3 N�G:� )���

   !L�� Y%�'� )'�0 'F3  !-�  �-��� .    	D-� ��3      � =��G-� 9����-� 
��� +�*�E� 	��7 8i�� =��*� .  

  

���� ��� ��� �
!��	  
 !���U ��  >��G� ����� �    T�-� ��'�0         	-�1� -� ��-��� !-D% ��

            >��G-� �� O��-� '-* =��-*� � Q�'F3 ���� Q��L4�    ym�-��� ���'-�0
;�43          !-�3 	-U�V ���� �* 'F3 ���� yK��� � )� ��'-0 .  ��  !-�'Z

        =�-* '-* -� ��-4�� �-%�� =��*� H�� I��� � &1�G� )�'7'� �,�

              #-�� ��� �� +��L4�� �� l�� � +��� ��G4(� �� ��( ��( ����8<�
=K4(��    +'-,� Y%�'� H%'4,�       ��-�3 	-U�V �� )���'-�.     	D-� �� )4 (

��� +�� 
��� ���� !L�� � !�� ����8<� #���� 9�����.  
  Y����)7   � 8 (   �-���8<� #��-�    !-��       =��G-� )�'-� ��   � .'-�
 )����E�T%��3!� �*�.  
�" �� --�)( dD RDf =     ='G--� )�'--� !--�� �--���8<� #��--�

.'---��)( dA RAf =   ='G---� )�'---� !---�� �---���8<� #��---�
)����E��dRD =         ��� �� .'-� ." � N�G:� ���S�d�dDD =

 �3 ���S�     ��� �� .'� ��d�dRA =       )����E-� ." -� N�G:� ���S�
   ��� ��d�dDA =     ��� �� )����E-� ���3 ���S�d�minDD =  -$���

 ��� �� .'---� ��---�3d �maxDD =  ��� �� .'---� ��---�3 $�E---��
d�minDA = 3 $���     ��� �� )����E� ���d�maxDD =   ��-�3 $�E��

    ��� �� .'�d�a =     �.'-� !�� ����8<� #��� �%'_b =  �%'-_
!� )����E� !�� ����8<� #������� .  
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*

1

0

  Y����)9   � 10 (   !-L�� ����8<� #����     =��G-� )�'-� ��     � .'-� 
 )����E�T%��3!� �*�.  
��" �� --�*

Df =��� �� .'--� !--L�� �--���8<� #��--�d�*
Af = #��--�

��� �� )����E--� !--L�� �--���8<�d �dc = O'--L�8� �--F8\ ���--��
 ��� �� !--��'(d �Dcmin =  ='G--� )�'--� O'--L�8� ��--;� --$���

�.'--�Acmin =   �)����E--� ='G--� )�'--� O'--L�8� ��--;� --$���
Dcmax =      � .'� ='G� )�'� O'L�8� ��;� $�E��Acmax = $�E��

!� )����E� ='G� )�'� O'L�8� ��;����� .  
 ���"��--� � ��--�J�'�)8 (�--� R--�L8� ��--�)�--* --$�,�)��--� � 

��� )��� � �� ����� '� #�� =K4(�  -�H�  >��G-� '-�0�� �  +��L4-��-
���0�$$� ��4(�� )�%�� )�'� +',�)���'� $�,�  !-��  !-L���   �-$8�
 �� Q�� ���:� � 3����)�* 3�(���-��:� 
���  �-3���3 .  H�-$B�*

)�'� #�� =K4(� �� 1��� +',�)���'�    !-�� -$�,�- !-L��  ��-:� 
�*�� ��   +��L4�� T3 )��i� +�� ��� .    3 �� =K4(� #�� #���  4�'0 'F

 R��<� +��    -<���)11 (   �-�� +��-� .     ��" �� -�)(,mrf =  #��-�

           +�-� �� ��:� �� !��'( ����� � ���'� ����8<�m�)(,msf =
   +�--� )�--,43� �� ��--:� >--;V ���--�� --� ��--�'� �--���8<� #��--�

m�)(,mcf =     8\ ����� � ���'� ����8<� #���   '�s4� Y��4� �F
     +�� �� N(�� !L��m�cw�sw�rw =       Q��-7 �-% ��� ���'� �

 >��G� !��3'�0��             >-;V �!-��'( -3�*�� ��-%'� ���-�� �� Y��'� 
       �!-��'( ��-%'� ��L�� � ��:� +'�(Amcd ,�msd ,�mrd , = 

               ���-�� -� ��-�'� ����8<� #��� �� '��$4� R���� O�5 <S3 ���'� �
                 +�-� �� !-��'( ��-%'� �-�L�� � ��-:� >-;V ���:� �� !��'(

mO��mS =    +�--� �� ��--:� >--;V Y--��4�mO�)   '--4� ��--�8��
�--�D�(�mR =  �� ��--:� !--��'( Y--��4� +�--� mO� +��� �� 

+',�   )���'�)     �-�D� '-4� ��-�8��(   � mC =      !-L�� '-�s4� Y-��4�
 +�� �� N(��m O�!����$�.  

 )11(  
csr w

mcmmc
w

msmms
m

w
mrmmr dCfdSfdRfMaximize ))(())(())(( ,1,,1,

12

1
,, ��� ��

�



 
)12(  CA

A

CD

D

RA

A

RD

D

w
dcA

d

w
dcD

w
drdA

w
drdD dfdfdRAfdRDfMaximize )()())(())(( ,

*
,

*
,, �����

                  =K4-(� #-�� ��-� �-$3��* �-�3 R-�S&� H-%� �� � !���U ��
    ���"��� � ���J�'�)8 ( i� ��           �� ." -$�,� N�G-:� )�'-� T-3 )��

          ��-� ��-�L$%A H�-� =K4-(� #-�� +�0�-%� �� � !3�'&� Y%�'�  )��-�
    <��� ��'�0 Q��U)12 ( !� 	U�V��� .       H%� �� D$%� � ��� �� 4�1�

             'L-U !-L�� �-���8<� !3�,0�3 !0��1" ��'� �1�� )�*��� �� R�S&�
���� !�3      ���3 +��L4�� �� !�'_ #��� ���� . �'-%�       �-���8<� .'-_ �-� 

                 -� 	-�1� H��* � �� �*��( 'LU 	� �� =�* #��� +�� 	� �� 'LU
	U�V )��	U�V �� .'_��� +�� +��L4�� #��.  
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           =��G� �!8� ��7 � ��'E� ���[� 4��% ���� =K4(� #�� #���
!�              .'-� =��G-� -� ���&� ��:� �� !��'( ." ��7 H%� �� ������ 

��%� � )����E�!� !<�&����� .  
)13(  dddd RNRARDR ���

�" �� --� � �*
Af� � �*

Df �� �Af� � �Df =--� 
���'� <S3 #��� ����8<� ���'� � ����� !��'( .'� � )����E� 

� ��L�� ��%'� !��'( .'� � )����E��dR=     !-��'( 	� ���S�
      ��� �� ��:� �� ."d  �dRN =      !-<�&� ��%� ." N�G:�)  -�

      �-�� +�-%�'0 M'� ���^ )���S�(� dc A
d ,� dcD

d ,  �drA
d , 

�drD
d , =� ���'� <S3 O�5  R-����  '��-$4�  �-�  #��-� � �-���8< 

���'� � ����� !��'(     )����E� � .'�� ��L��  ��-%'�  !-��'( 
  )����E� � .'�� RDw =     �.'-� �-��� N�G:� �%�1�� RAw =

  �)����E-� �-��� N�G:� �%�1�� CDw =  N�G-:� �-%�1��  �-�
       � .'-� ��L�� H4�'0 'F3 �� ���*� CAw =      �-� N�G-:� �-%�1��

!� )����E� ��L�� H4�'0'F3 �� ���*����$�.   

  
����" ����� ���� ��� ���  

  � ��<3��* ��� ��,E� W%�43 ���7 ��   T-3 =K4-(� #�� #���
     !-�� ��� �� +��L4�� ��8��7-         Y%�'-� � ����-3 �� 8i�-� H-%� !-L��

        !-�3 ��[-0 '�^�� �" �� !L�� ��'&�     �'-J ��$-���        O�-5 ��-�� �-� -�
     $�E�� � YS� ��� !L�� ����8<�   !� ��� N�G:� )����$� .  -�

            �-�� +�� +��� ���� 8i�� Y%�'� �� !�K4(� #�� #��� 	�1� H��* .
               �-� !3�-,0�3 !0��-1" Y%�'-� �� ��-:� $�,� N�G:� ��� ��4(��

  !�� &1�G� �'D%��-            +�-� -4�'0 ��'7 'F3 �� '%� Q��U � !L�� 
��� .  ��  '����V '� +�K5 ��� +�� !�� ��� H%�   �N�G-:� )��-�

                 !��-2$* �-� �3�-� 9-%��3 >-* -� �-�3 !L�� � !�� ����8<�  -�
       �" ���$� � ���� ���� ���$��3 !L�� ����8<��     T*�-� N�G-:� 

   � )�'� !4U'� �� 4��%3���      ���-%�C Y%�'-� -� �-3��4� -� ��� ��;%� 
��'0���.  
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RCACA
RAw

CAwRAw

RCDcdrd

CDRD

ww
dcAAdrAdA

dcAAdrAdA

ww
dcDD

w
drDdD

w
dcDD

w
drDdD

d

dfdRAf

dfdRAf

dfdRDf
dfdRDf

Maximize

  

:toSubject 
)15(  dddd RNRARDR ��� 

  
���--� Y--���� �� RCDw =>��G--� Q��--7--$��� )'--�0 )��--�

� .'--� �--�L�� � �--��� =K4--(� RCAw =>��G--� Q��--7 )'--�0
$���       !� )����E� ��L�� � ���� =K4(� )��� ���$� .   '�A � O�m
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Abstract

In recent years, limitation of water resources and the increasing trend of population growth cause the quantity 
issues on water supply. On the other hand, permanent and sudden pollution of waters as a biological threat has 
always been of high importance, because occurrence of biological pollution in water systems produces national 
crisis. However, since there are various and contradictory goals and utilities in reservoir systems, making proper 
decisions considering all aspects is a complex issue. A good strategy to compromise between the contradictory 
goals and utilities would be conflict resolution methods. To perform this study the allocations of drinking and 
agricultural waters of the Karaj dam, as one of the most strategic dams in Iran in the case of quality attacks, has 
been used. In this study, Nash model has been used as the conflict resolution method. According to the results, 
when there is a decrease in the quality aspects of water, Nash model assigns the priority to the quantity ones and 
allocates low-quality water to the consumers. Thus, a new conflict resolution method has been developed so that 
the allocations are modified according to the quality aspects. Thus, low-quality water is less allocated while 
more allocation is made along with an increase in the quality utility.

Keywords: Quality attacks in reservoirs, optimal allocation, Conflict resolution 
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