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I; C) h  C�U�� "�������(� ija �ib  �jc:�; <��= ���(� C���J! &! �� �)'#= �� �_  !  &'�_�� \_� �  �_���� �� 

S?�� ���� ���8 �� min "�3 &� max &'��� �� )10( �� &'#��U�#� &� &!,�� ��
 R�#6:  

  

&� 5.8 ,'�G &���� �#F /���� 56� 
� ��M��� ���
�  :�; ���(� ,�#^N <��= zɶ�  B�� "���)6( &� R�#6

�� `��D= ��
�#�:  
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iij j ij

z ij i j ijBA C Q
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&� R��M�� ����(� u#��ija �ib�jc �ijq� �� �)'#= �� :�; <��= R��M�� ����(�� ! .
�� C�U�� "���  ���(�

�;:  "
�UY?� \� ��α � C)��1 ���!� Z�� ���! &! ,�� �U�! :�; <��= B�� ��)6( &��#� ���> ,��.  
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( ){ ( ) ( ) ( ) ( )
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l u
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α α αα α

α α α
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)14(  
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α α α
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α α
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≤ ≤
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 ����(� &! ,�� �-���ija �ib�jc �ijq�  � ���(� C����)� &! ���_(� C���J!    :�_; <��_=  �_� �_)'#= �� �_  !   &_�

&��	�� 5���� 
� V)=�= �S?��� "4��)15(  �)16( &��� ,��>� �:  
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( ) ( )
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l u

ij ij ij

l u

ij ij ij
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Q q Q
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C c C
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∀
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Min

A a A
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C c C
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α α α
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∀
 

n
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n n n

j j ij i j
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)16(  

��  5���� 
� \� �;)10(  �)11( �&'���  �_; "��� �� :�; ���(� ��7�� ija �ib �jc�    &'�_�� 
� �_� iP_�� 

�� &.��S� ��3��7� ! .�� &'��� &! �'�G ����(� �3��7 ija �ib �jc� �� C))D= �� ���(� C���Th#! &! � !

�� �)'#= �� :�; <��=� !. I; C) h ; �� 5���� 
� \� �)15(  �)16( �&'��� �; "��� �� :�; ���(� ��7�� ija �

ib�jc �ijq� &'��� 
� �� iP�� �� &.��S� ��3��7� ! .   &'�_�� &_! �'�_G��   ����_(� �3��_7 ija �ib�jc 

�ijq� �� C))D= ��  �_� �_)'#= �� :�; <��= ���(� C���Th#! &! � ! �_ !.   5��_�� C_��  �� 5T_�     5_G 5_��8 �_)7�

� ��)	.  ��&����  5��.= ��	#�h C�� B����� 5���� &� 5����\�S?�� �;�#7 ���8 vS� ��#� ,U��.  

  

3-2 �� ���	� �� �>?%�� ���	� ��#�3�>?%  

3-2-1  A�� *��: 

3-2-1-1 C�� 
� O)1 ��� ���	��  (� "Z�� ���! ���! ��)1 "��� &!�&'��� :�; ��  &_��	��   2�� &_3�� "4_��

)5(&'��� ,�� �U�! �  �������S?�� )10(  5G�#� . B�� 5G &! �'�G ��)10( I; 5)'� &�    <_��#= ��#_.	 9#_	

 �3��7 � ��7�� 5���� :�;)& )J! �T� "���� � "
��& )�)�"
�� (�J	 �������.   ��_��� �_� C����� � "�_)� 


� ��7�� &'���I; �� :�; <��#= � 9#	��I) !.  &'��� "w	���Z �����)1(� &�,�� ��
 R�#6 ]18:[  
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)17(   ( )
,

, inf
n n n m n n

j j ij j i i ij j i j j
j i j i j j

Max c x q x x a x b x
λ ξ

θ λ ξ λ ξ
≥ = = = = = =

   = + + − −  
   
∑ ∑∑ ∑ ∑ ∑

� 1 1 1 1 1 1

1
2

  

  

�> 
� l��=�� &! �3 Q،  ��)1( &J)	 � ���(�� ,.n� C)D�������� "��� λ  �ξ   <��= �� ���  

  
n n n m n n

j j ij j i i ij j i j j
j i j i j j

c x q x x a x b xλ ξ
= = = = = =

 
+ + − − 

 
∑ ∑∑ ∑ ∑ ∑
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1
2

 

  

,�� c�S� .C����� � & )J! "��� �U�! � 2
Z x��,�� C�� "
�� ���� �M6 ������� &!. � D� :  

  

)18(  ,  ,...,
n m

j ij i ij i j
i i

c q x a j nλ ξ
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+ + − = =∑ ∑ �

1 1
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&� ��7�� &'��� ����� C����� �,�� ��
 R�#6:  

  

)19(  
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. .

            ,  ,..., ,
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j j ij j i i ij j i j j
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n m

j ij i ij i j
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λ ξ

λ ξ

λ ξ
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∑ ∑∑ ∑ ∑ ∑
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1
2

1
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�

�

  

&?��� &� &3#= �� )18( I����:  
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j j i ij j j j ij i j
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c x a x x q x xλ ξ
= = = = = =

+ − = −∑ ∑ ∑ ∑ ∑∑
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�3���&?��� "��0� " Z�� ��)19( 7�� &'��� "w	���Z �����&� ���� 5��.= ��
 R�#6�#�:  

  

)20  (  
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. .

            ,  ,..., ,
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��  H����	���� &)^8 &'��� ���,�� �	��	 �> ����� ����� ���T)� "�. &�   � _��� �	�_� &'��� �� �; ��� �[N

�> �> "�� �; ��c�#3 �;�	��� ���T� & )-� "�; . B�� ���� ��)� &�)10(  �_�  &_� �_	�#=  _�
 R�#_6  �_��#	
�� �
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ij ij ij
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∑∑ ∑
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 )21(  

&'��� �� �; B�G & )�)� ���JN �3��7 � ��7���� � �	��� "
����#= �>  ��&� �#)8 C�U�� �W	�� ��I; �#F  ��_�


&'��� \� &� \�S?�� &� ��
 R�#6 5��.=��!:  

)22(  ( ) ( )
( ) ( )
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i
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l u
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. .
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      ,      ,..., ,    ,..., ,

      ,       ,..., ,
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u

ij j i i
x

i j i

n m

ij i ij i j j
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l u

ij ij ij

i i i
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z Max q x x
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α λ ξ

α α

α α

α

λ
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=
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≤ ≤ =

≤
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∑ ∑
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1

1 1

1
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,     ,..., ,

       , ,  ,..., ,    ,..., ,

j

i j

C j n

j n i m
α

λ ξ

≤ =

≥ = =�

1

1 1

  

�#h iλ ≥ �� i=1�... �m I����:  

( ) ( )l u
,  ,...,  i i i i i iB b B j nα αλ λ λ≤ ≤ = 1  

  

 C����� �"��� ,�� :�; <��= ���(� C����)� &� C�U��  ����"�;������1 ib�i=1�...�m�  �� �#7 C)��1 ���!

�  ! ��)�7�.  &� &'��� &� B�� C�� 5��.= "��� �[N&��	�� ���� B����� 2�� &3�� "4�� �?7�)@ 5��#N ���D=

 O;�!��#� �� . &?��� c�� �� &$)�	 ��( ) ( )l u

ij ij ijA a A
α α

≤ ≤  ��iλ �; "���i=1�...�m  �)s�� �))s= �

ij i ija rλ =�  &'���)10( &��� 5��.= ��
 R�#6�#�:  

Archive of SID

www.SID.ir

www.SID.ir


;<� =ر?ن، /<@ AB و �CD< ز�E FG?CH I دوم J� �Kش: رCNOP QR? � 'STUV QW روش Xی 

18  

)23(  

( )

( ) ( )
( ) ( )

m
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l u

 Z = -  -

. .

        ,  ,..., ,

       ,        ,..., ,     ,..., ,

       ,        ,..., ,

      

n n
u

ij j i i i
x

i j i

n m

ij i ij j j
i i

l u

ij ij ij

j j j
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s t
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α αλ ξ

α α
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λ

ξ
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=
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∑∑ ∑

∑ ∑

1 1 1
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1
2

1
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1

  , ,    ,..., ,    ,..., .i j j n i mλ ξ ≥ = =1 1�

  

  

     2�� &_3�� "
�_U &'�_�� c�#_3 "Z�� ���! �> & )-� c�#3 &! ,�� B����� 2�� &3�� &'��� \� &'��� C��)5( 

,��.   

  

3-2-1-2  Z�� ���! ���! ��)1 "��� "���(� &'��� :�; &��	��  B�_� 2�� &3�� "4��)6(   '�_�� ,_�� �U�_! �& 

 �������S?�� )15(  5G�#� . "��� u#�� &�i jx x ≥ �,�� ���8�� ��
 &?��� �:  

  

)24(  ( ) ( ) ( ) ( )l u
,  

l u

ij i j ij i j ij i j j j j j j jQ x x q x x Q x x C x c x C x
α α α α
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 �� :�; <��= ���(� �n!��G C����� �)15(  "�;������1 &! �� �;�#7 56�G �	��
jc �; "�
� &�j� ijq  "�
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 �;,i j  &����! V)=�=#7 "Z�� "�; �( )u
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α
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ijQ
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 �  ! ��)�7� �� . B�� � D�)15( &� 5��.= ��
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 �� B��4)	 �)7�  :�; <��#=I;9#	 �J	� ��� .��  5.8 ,J�8 � 	�J; &$)�	����� ��"�)� 
� ��7�� &'���  �

�> 5��.=  9#	 
� &'��� &�& )�)�"
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( ) ( )
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l u

ij ij ij
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m n n u

i i ij i j
i i j
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α
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λ
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�
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1
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 )25(  

  

B�G ���JN"�; &'��� �� �;  �3��7 � ��7�� 9#	 
�& )�)� "
��������  . C����� �U�� �W	�� ��&� �#)8 C� �#F

I;���
 � &'��� �)7� �S?���&� &'���"� \�S?�� &� ��
 R�#65��.= ���#�:  
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l u
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α
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λ
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λ

= = =

= =

= = − −
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∑ ∑

�
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1 1

1
2

1
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� &! �3iλ ≥ � I����:  

( ) ( )l u
, ,...,i i i i i iB b B i mα αλ λ λ≤ ≤ ∀ = 1  

  

,�� "���  C�U��:�; <��= ���(� C����)� &�� "�;������1 ib &� "�
�i=1�...�m  �� �#7 C)��1 ���! ����

�  ! ��)�7� .&��� �[N ��#=�� c�� ( ) ( )l u

ij ij ijA a A
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1

1 1�
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3-2-2  *��:@$��B  
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j j ij i j
j i j

c x q x x
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+∑ ∑∑
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1
2

   &_�( )un n n

j j ij i j
j i j

C x q x x
α
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+∑ ∑∑
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1
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n
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j
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1

 &��� �#3�<)�� &� �	��
 ��>   �_G C��_=

� �#7�� ,�� "�;������1 &! ���ib ���! �#_7 "Z�� "�; �( )u

iB α  �  "�_;������1ija  ���_!   �#_7 C)��_1 "�_; �

( )l
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α

 �  ! ��)�7� �� . B�� C����� �)28( �� 5��.= ��
 R�#6 &��#�:  

  

)29(  

( )
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j j ij i j
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ij j i
j

j

Min z C x q x x
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B�� )29( &'��� \� &��	��  "4_�� &_3��       :�_; <��_= &_! ,_�� B���_�� 2�� �> � c�_S�  ,����_S�   �_?7 �_;

�� � ���. &� C)��1 ���! C����� ���> ,�� & )-� c�#3 \� ,�� "�����.  

  

3-2-2-2   �� :�; <��= ���(� C���J! "#$��3 "���)16( &� ��������1 "�3 "�;��jc  �_; "�
� &_� �j  �ijq 

�; "�
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I; C) h    ��_)�7� �_�( )u
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 B�� C��  4_)	  &'�_�� \_�  &_��	��  "4_�� &_3��       :�_; <��_= &_! ,_�� B���_�� 2�� �>    � ,_�� c�_S� <��_= \_� 
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 5G "��� �� &'�(� C�� �� �� ��)� I);�M� \�B�n� � "��N&,U�� I);�#7 ��! .  
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