
����� ��	
� � 
���	�� ��
� � ���� /�	�������/��	 !� � "#$%�&)((/�	#� *+,, 

��� 

-�	� �	&�. �./ 0 1!� �� .��2 1�2 34� 56� 74.��. 
	�/�	�8 "��9: :

<�	03� �/� �3��	2 1�=� �>	4� 
�4� 


?9� "@%A.��.�� ��B
� �4	�4�**

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

�/�C$ 

1�	�� <2 1�� D4. <� � 0 .� E�&F� 
���	�2 
	� ��G H�9� �� �.�: I�.� �.3J ���3� ���� ��	K�4	�	LG 1�	�� ��MA	� I"�J �&?4	� 	�

 �/� �. ��	%&�. 	� 1�	�� �	 �. �. /�� 	4 D�N <�	03� 
	� �>	4� 
�4�)MP ( /03�O �.3J "��9: ���� .56� 74.��. 
	�/�	�8 <6�.� D4. ��

 �/
4	 0 Q�.�� 56� �� .��2 1�2 34� �	03� �/� �. ��	%&�. 	� �./ 0 1!� <1�=� �>	4� 
�4�PMP)(<R� <2 <BR�BS 3R� <R��T ��RU
�

 �/� 
�4�V: <
�#� 
	� 1�3O �.3J ���3� ���� I1�. <&�	4 	M:�. 
�	� .��W. X/�PMP�&N <2 1�. D4. �. �RM�MN 
34�BR: �	Y�Z.

 <� .� �.���	�2 �	&�� [\� � ��� 0 <].�. .� H4.3! 	�2 1�	�� <�S./� X/� <2 �4	�3&�.�	8 �.�
� I1�. 
��� <��! /
2 
�	� .-	�. 3�

 Q�.�� 
�	U&0. /�.�� 74.��. � 	���A � �/
O 1�2 34� 56� 7�	2�. 1�. ^�	�� .��2 1�2 34� 56� 74.��. 
	�/�	�8 <�A	6� D4. _4	&0

 I�/
4	 0�A��� ��$ �� 74.��. ��0 ��� [0	4�.� �	�� � �/
4	 0 Q�.�� 1����6� 3� 1�	�� D4. `A	S 3L. I/�	4<"�	2 ��� 1?�0 `F�� .

�� I1�	4 /�.�S 74.��. �4	� �! �� � X3B� I�.���	�2 1�2 
�KA. <� .��2 ���� 	� <2 �.� �	�0 _4	&0 D�
$ �RA� 3R� 1R�	�� 3RL. 

�/
4	 0 Q�.�� �� (G X3B� � 0 �/
O 	� .��2 �
4�K4	a 1�	�� <� � 1�. ^�	%&� <� �.�: �	RK0 (G 
	>	M: 1434/� 1�	�� b4 �.�
� 

�32.

�c.� 
	� 
/��� :�9:�� "�.��. I1�	4� 56� 74<�	03� I.��2 1�2 3�4�
�4>	�1�=� 

<�/M� 

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

$/ (0/1� (-�� �-2 3#	� 4�-0!% 52�6/ #� $782 �9�* �: ) 
&;

 $/ <�=>'� ?�% @2�� .�-2 B�-* 	
 B�-C/ D�&-6EFGHI J9�-2 �-2 

FIKL �*� M@; M
�
 <�=>'� ?�% (�� +�
	�) �2 B��	 
	�0 0/ 


)@N �O6� )P$- '�
 52�-6/ #� (-�)	 �-2 	&7% #�0Q #� @R	
 

�-*� M@; (0/1� .(-�)	 @-09&� �-O" $- '�
 52�-6/ �S-*&�

 M�	 @Q�&� $/ $%�	&' 52�-6/ 	
 $�&-" ���-R 3��-2 T*�6/ 	�%

 @;�2 ?�% (�� �2 �>��� <�=>'� 3#	� .$U�V-O/ +?&=W/ #� 

$%�	&' (�)	 @09&� 3��2X�Y % �*$/ �%�	 $-!O/ Z[Q @Q�&�

@6% �\�� �R�E (�� 	
 )K.(

B�* #� �Y ] 3	�^� �7%FI_K �-*� M@-; #��` �
�Q�% 	
 .

B�* 	
 D�O" 3�Y % @09&�Kaaa �2 �2��2 GIXLFHXH_P M
&2 (� 

�b�N B�N 	
 )D` (-�)	 
)@-NH/F_� c-% #� @-R	
 @-09&

 �*� M
�
 <�=>'� 
&' �2 �	 D�O" $��dQ (�)	 .3?�-2 D�Y0/

 	
 (�)	 �2 ���	� #� $'�2 	
 �% �Y % �Q�
_P$/ @R	
 ) @*	
 

�.T0��� �2 3&^7Q�
 ,2�*@;	� $*�6;	�%)	��
�>*� 
�=>��3#	)�7%#	)�7% M@U7Q�
 X3X; M�e7Q�
 0#�� 

*:$f0Q)�>f9� �g� X+�d��f/ B&hg/ :zibaei@shirazu.ac.ir 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.6

2.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-0

7-
02

 ]
 

                             1 / 12

https://dorl.net/dor/20.1001.1.24763594.1388.13.47.62.0
https://jstnar.iut.ac.ir/article-1-1095-en.html


����� ��	
� � 
���	�� ��
� � ���� /�	�������/��	 ! �&%� � "#$)((/�	#� *+,, 

��� 

V: T-"&/ XD` 	
 
&"&/ 4�i 3�:@0*� T*�6/ T0%�� (06i

 �*� M@; (�)	 $Q�O" 3�:	�#�2 �2 D` j g�)F.(

�-S/�" #�-0Q 
	&-/ $��-dQ (-�)	 (0/1-� +	)�b �2 M)�E 

M	�-� X$- '�
 52�-6/ #� �--� M@-�
�k T-"&/ $-6� +�--lN�/ 3� 

3&e9� �2 �Y % $��S/ X3#	)�7% 
�O" +	�#) �	 (0-E	�# �7% 

�2 	��-� �-2 +�lN�/ (�� V:� X@��!Q 3�0e0� �*�0* m� D�&6E

 �*� ��#)G:(

Fn$/o-E�2 ) �-;�% &-" ) �@-6k �-2 4)�6� 	
 �	 �Y % D�&�

3	�!02 Z:�% p E ) +��` X�: @; +�� #�: 3�:.

Kn���-* q�-' �-2 X@-;�2 $-/ 3&>-; $9&=-W/ �Y- % D&i 

�Q�
 -W/ �-2 �2��	 	
 $6�)	 3�: 	��-� M	�-O2 @-/�	
�� +?&=

$!Q 
�0k.

Gn	
 ) �>-;��k 3�" �2 r�' $9` M
�/ D�Y0/ 	
 �dC/ 3�0s1� 

�s&/ Y0Q (0E	�# ��
 #�0Q 
	&/ ��& E (0/���*�.

_n@N�) �0��t �] $Q�/# (�)	 3�: M�0k (�� �*� $9�' $7]

$/ �;�
�2 
&;.

Ln$/�-2 ) �Y- ] �7] �2 D�&� U7-/ Xu	
)# ��-�	� Mv-�) +�

V: #� $;�Q 
&!Q cN �	 M	�O2 +?&=W/ 3	�02` $Q�/#.

�:
 )
 	
 X�7-% 3&-e9� �-2 �Y- % D
�% 
	�) �O" �0'� 

�2 +�[0[W� �2 ) 3
�vQ B&=-W/ (�� �2 �w2�	 	
 3
@S>/ $E�	#

 �*� �>��k +	&R .0[W� (�� x��>Q �% 
	�
 D` #� ���UN X+�[

�S*&� D�U/� D���� 	
 �Y % -/ ) �-*� ���-�$Z:�-% 	
 @-Q�&�

 @;�2 �sy/ X$:�0k (�)	 �60/# 	
 z	�' �2 $e>g2�) .�2 �"&� �2

 �>��� (�� x6� �/�Q�2 	
 X�: $E�-!>"� ) 3
�=>�� �S*&� �&* �9�*

 Z0� 	&7% �-2 B&=W/ (�� �7% ��# {w* �% �*� M@; $602

G|a @2�� Z��Y�� 	�>U: 	�Y: )F.(

#� 	&7% 	
 �Y % B&=W/ @09&� c!E 	
}~/~�B�* 	
 (� 

���� �2���/��~B�* 	
 (� ���~ 3�-�&k �-% �-*� M@0*	 

B
�--S/ $w--*&>/ @--;	�/�~�--*� B�--* 	
 @--R	
 .D�--0/ 	


D�>--*� B�--* 	
 	&7--% 3�--:���~ @--09&� �--2 D�>g-- k D�>--*� 

��~/���
)@N �% (� ��c/�-; �	 	&7-% c% @09&� #� @R	
 

$/ �*� �>;�
 �	 @09&� (��>702 X
&; .#� �� Y-0Q D�>g k D�>*� 

D�>*� @09&� �2 D�	@Q#�/ }�X��� 
	�
 	��-� (� .)
 (-�� #� �-�

 �2 �OQ` 	
 ���C%� �Y % �% D�>*� $/ �7% V�
 +	&R D�>-*� X
&;

 @09&� �2 u	�� ���/��B�* 	
 (� ���~ 	��-� �&* M�e��" 	
 

D�>-*� XV��-0e2 �-lQ 	
 �	 �Y- % $-2` �7% j[� �k� �>d9� X
	�


 d�	 u	����;�
 @:�&' 	�0>'� 	
 �	 �g8Q .V:D�>-*� (0-6i

 
�U !E �2 u	������ �	 
�-U !E (���?�-2 	�>U: 	
 ��k& 0% 

D�>*� (02 	
 3�: B�* 	
 	&7%FGPL <�=->'� 
&-' �2M
�


 �*�)�.((-�� 
)	) �-] 
&-; $-*	�2 
	�
 �" q�R)� (�� �2

 @-/�	
 X�7-] 3&-e9� �2 3�0s1� �i �7] 3&e9� 	
 B&=W/ 

�*� �>;��k r�' ) 4` 52�6/ #� M
�\>*� D�Y0/ ) (0E	�#.

B@/ �b�N B�N 	
 �/�Q�2 3�: m-� �-2 c�@d� $b��	 3Y�	

 �*�0* c0 W� 	
 50*) 
�2	�% �2 ) VO/ � 0*) 3#	)�7-% 3�-:

M@; @Q� .B@/ ��Y/ m� �-/�Q�2 3�-: c-0 W� 	
 $-b��	 3Y-�	

�*�0* B@/ (�� $��Q�&� 3#	)�7% 3�: *	�2 	
 �: $-�Y" $�-�

�*�0* �0s1� $/ �E	Y/ {w* 	
 �: @;�2)��.(

B@---/ �---:�---/�Q�2 3�>---*
 �---* �---2 $---b��	 3Y---�	 

B@-----/ �-----/�Q�2 3�-----: 3Y�&-----^� $-----b��	 3Y-----�	 

)Normative Mathematical Progamming()NMP ( �----�

B@/ �-60O2 3�: B@-/ X3#�-* �-/�Q�2 3�-: �-dC/ $-b��	 3Y-�	 

)PMP (B@--/ )�--/�Q�2 3�--: --b��	 3Y--�	 $^6*
�=-->�� $

)Econometrics Mathematical Progamming()EMP ( V0g[�

$/ @Q&;)��.(

B@---/ 3�---:NMP #� Z0---2 ~�	
 �---% �---*� B�---* 

$-/ 	��-� M
�\>-*� 
	&/ 3#	)�7% 
�=>�� @-Q�0k .�&-Q (-�� 	


B@/ 4�&" D�0/ #� �60O2 4�&" m� �: #� M
�\>-*� �2 (U!/ 3�:

 V0!=� (0Q�&� �S� cd� #� 3�0k $-/ 4�8>Q� M@; p�
&-;)��.(

B@/ �&Q (�� 	
 ��
)@-W/ ) q@-: 52�� 3�:�>/�	�� �: �-2 �-:

 M
�
 u�*� $!Q M�d09�% $8�	�� 3�: @Q&; .3��-2 �-% �-6S/ (�@2

 B@/ m� (>'�*NMP V>g-0* �-2 �&-2�/ 3
�-062 +�-E�.� X

�*� $��% .B@/ M@!E B�U;� (���2�62 3�:NMP �-*� (�� 	
 

$!Q (0!�� �%@66% 4�&" �%4�&" D�!: B@/ 3�: B�-* 3�:

 @6;�2 ����)��.(

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.6

2.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-0

7-
02

 ]
 

                             2 / 12

https://dorl.net/dor/20.1001.1.24763594.1388.13.47.62.0
https://jstnar.iut.ac.ir/article-1-1095-en.html


-�	� �	&�. �./ 0 1!� �� .��2 1�2 34� 56� 74.��. 
	�/�	�8 "��9::... 

��~ 

B@/ 3�:PMP B@/ +?�U;� �2 �d � 3��2 3�-:NMP �S-*&� 

M
�% �@0� @Q� .B@-/ q�-' �2 3�-:NMP B@-/ 	
 X3�-:PMP 

#�2 3��2 �:�>/�	�� $'�2 M
�
 3#�* B�-* 	
 M@-; M@:�7-/ 3�:

$--/ c�@--S� �--��� @Q&--; .(���2�--62PMP$--/ (0!�--� @--6% �--%

4�&" 4�&" D�!: B@/ 3�: �91g-/ (�� �% @6;�2 ���� B�* 3�:

 �02&dW/ oE�2PMP �0* c-0 W� 3��-2 �-*� M@-; �-*)�.(

��&: 	�2 (09)� B@/ PMP 
&-!Q $��S/ �	 .(0-!8� ��-e6: 	


�--6�Y: 52�--� q@--: 52�--� �--2 �&--2�/ $--w'�0� PMP 
�@--S� X

M
�
 #� �>7-02 @Q&-; M
# (0-!8� $>g-��2 �-% $��:�>/�	�� 3�-:

 �*� 
&"&/ .g/ (��1$-/ oE�2 �9(-�� 3
�#` �-"	
 �-� 

�-k

 
# (0-!8� �	 �:�>/�	�� (�� �!: D�&>Q ) 

�k $\6/ (0!8� .	


B@/ �09)� 3�:PMP $-/ ��-� cU7/ (�� 5�	 3��2 X�-% @-;

 �����/ 3�w��0� �R�6E �6�Y: 52�� 3�:�>/�	�� �2 �&2�/ �"	
 

$/ cN �91g/ (�� ��* ) �*� �\R �)
 @�
�k)�X��)��.(

+?&=-W/ �-% $2)�-6� +��-s� XD&-�!: $���0s1� ��� (�� �2

 m� �2 p >8/ $/ �e�
 $-/ �>��k M@�
�Q @Q	��k @-; .) ��	�-�

 �-----�&:)��($-----�)�>Q` V!�Y%�-----/ �)	 #� M
�\>-----*� X

)Maximum entropy(@-Q
&!Q 
�O670� cU7/ (�� 5�	 3��2 �	 .

	
 cU7-/ �)	 (�� #� M
�\>*� �2 $-\6/ 3
�#` �-"PMP c-N 

$/ ) �>7k �6�Y: 52�� �R�6E c% D�&� 52�-� �-2 �&2�/ $w'�0� 

q@:PMP (0-!8� $-b�� �0: (>��k �lQ 	
 �2 #�0Q D)@2 �	 


# .�*�0* 3
��# $2�^� +�S9�w/ 	
 #� M
�\>*� �2 p >8/ 3�:

M@; c0 W� �)	 (�� @Q�.

�.�� �d��	�

<�	03� �/� 1�=� �>	4� 
�4� 

---0 W� B@---/ u�---*� �---2 �---*�0* c3Y�&---^� 3�---: 

)Normative Models() B@-/ x��->Q (0-2 $7-N�� +)�\� �] 

�09�S� 
&"&/ {w* $/ D�7Q �: B&d� c2�� $ ] �9�N 	
 X@6:


�g0Q .��
)@-W/ D
�-] ���-b� �� Z^6* XB�N (0E 	
 3�-:

 ���b	 D�@6i Y0Q $w'�0� Z82Q�g0 .B@/ �2 �] $��: +@-;

 ��
)@W/ 3�	�
 $/ $��b� 3�: �-E&!^/��# j-[� X@Q
�k #� 3�

 ��
)@W/ �] 3	�^6: x��>Q $-/ �->f�
 Z^6-* 3�-: �	 X@-66]

�--2 $--/ �--*
 @--6:
 .�--*�0* x��-->Q Xc--09
 (--�� �--2 �--2 3#�--*

�E&!^/ ��
)@W/ #� 3� 3��-2 �-Q ) ���� B�* 3��2 ����R �] �:

 �*�0* �00�� $*	�2 T*�6/ �: $/ 
)@W/ X@Q� 
&; .�91g-/ (-��

/# �[w6/ B@/ �] $Q� ��
)@W/ $!] 
�@S� �2 3� X�/� $2�^� 3�:

 M
�>gk �6/�
 �2 $-N��. $-E�	# +?&=W/ @09&� 	
 �&6� #� 3�

$/ $/ @�@7� X@Q&; 

�k)��.(�-�&: ) ��	�-� �0'� 3�:	�]

 �	 3#	)�7-] D�Q�

�=->�� #� 3	�0g2 X�f��/� ��&�
 M�e7Q�
 #�

 �/�Q�2 
�2	�] �2�dC/ $b��	 3Y�	 �-2 Y09�-Q` 	�Y-2� �-� D�&-6E

 �*�0* M&[9�2 +��s� c��!>/ X3#	)�7] Z82 �2 3#	)�7] 3�:

 �*� M
�] .D&0g-0!] V-O/ M�)�� )
 3��2 �)	 (�� #� M
�\>*�

 ��)	�)M�)�-� 	
 ��)	� D&0g0!] 3�-:FAIR5-PL97-3403)�-2

 D�	�f!: ) #
&" ���@: (M�)�� )FAIR96-1849)���@-: �2

 �0/ ��	@6: (#�PMP �-*� M
�-] M
�\>*� (�-2 �-��E Z��Y-��

$/ D�7Q �	 �)	 (�� #� M
�\>*� @:
)��.(

	
 $ ] M@��PMP 3�:�0�>/ 	
 
&"&/ +�E�.� #� M
�\>*� 

��
)@W/ D�k)
 �91g-/ 4�&-" �-] �-*� $Q&0-*��d09�% 3�-:

�/�Q�2 �-09�S� {w-* �-2 �	 $-w' 3Y�	 
)@-W/ 
&-"&/ 3�-:

$/ @66] .D�k)
 ��
�[/ (�� �0� q@: 52�� {��=� 3��2 $-w' 3�

$/ 	��� M
�\>*� 
	&/ �09�S� {w* �] @Q�0k M@-; M@:�7-/ 3�:

 �/�Q�2 �91g/ �60O2 4�&" ,��. #� ��
@^/ �	 �-] 3@-�@" 3Y-�	

 ��
)@W/ @��� $/ 3#�*#�2 �*� D&0*��d09�% @-6])FI.(PMP 

��# ��; �2 � N�/ �* 3�	�
��*:

�/ $9&/�� M&0; �2� N B)� PMP B@-/ m� #� M
�\>*� �2 �	 

�/�Q�2 $-N��. 
&-* D
�-% �C%�@-N 3��-2 �% M
�* $w' 3Y�	

$/ XM@; �2 D�&� 
�
 D�7Q ��# +	&R:

Max Z = xcxR ′−′
Sub.to: A x ≤ B [π]
x ≤ (

0x + ε) [λ]
x ≥ 0

D` 	
 �%:

Z:
&; �C%�@N $>g��2 �% q@: 	�@[/ 

R:@/�	
 	�
�2)cR�N 
�U !E 	
 �!0� 4�b (+?&=W/ 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.6

2.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-0

7-
02

 ]
 

                             3 / 12

https://dorl.net/dor/20.1001.1.24763594.1388.13.47.62.0
https://jstnar.iut.ac.ir/article-1-1095-en.html


����� ��	
� � 
���	�� ��
� � ���� /�	�������/��	 ! �&%� � "#$)((/�	#� *+,, 

��} 

x)c:�6�Y: 	�
�2 ) @09&� {w* 	�
�2 �-: @N�) �: �0�>/ 3�:

 +?&=W/ #� m� 

A:T���b �����/ $6� 

B)π:�2D�-k)
 3�-:�0�>/ ) 
&-"&/ 52�-6/ 	�
�-2 T0���)�-�

�!0� ���* 3�: 3�(52�6/ (�� 
0x:���� B�* 	
 M@; M@:�7/ �09�S� {w* 

ε)λ:�2D�-k)
 �-0�>/ ) �dC/ mi&% 
�@E� #� 3	�
�2 T0���

D&0*��d09�% ��
)@W/ 

$Q�/# 8� q@: ) �*� 
)@W/ 4` �%4` 52�6/ �60O2 �0=

 B@/ (06i X
	�
 
&") Y0Q �2 $��: 4` �-60O2 �0=8� �@E c09


 $!Q 	�
	&'�2 �#? $��	�% #� @6;�2 .�-% �-*� 3	)�b (���2�62

3v���>*� �->��k �-lQ 	
 B&=W/ �: 3��2 $�)�\>/ 3	�02` 3�:


&; .#� m-� �-: 3��-2 3	�-02` {w-* 	�-Oi 	&-l6/ (�� 3��2

 3	�02` c/�; +?&=W/ �2 3	�02` Xc/�% Ia%XB&=W/ $2` #�0Q

 �2 3	�02`Pa%�2 3	�02` ) B&=W/ $2` #�0QHa%M�-0k $-2` #�0Q

 �*� M@; �>��k �lQ 	
 .�-2 3	�-02` 3v���>*� �: m-� +	&-R

 $/ 
	�) B@/ 	
 �09�S� 
&; .�-2 �-"&� �-2 (���2�62 x6-� 
&-")

 3�	�
 B@/ XB&=W/Ka$/ �09�S� @;�2 .7/ �09�S� �: ��Q c!>

 M	�!; ) B&=W/ ��Q �2 �*� �US6-/ �-% 3� 3v���>-*� M@-66%

 �*� 3	�02` .�2�@6k �09�S� )
 B�C/ D�&6E F�@-6k )K�-: �-% 

3v���>-*� �/� X@6>g: �@6k �2 �&2�/ )
 �: �09�S� )
 (�� @6i

 �*� +)�\>/ �OQ` 3	�02` .$��=-/ 4` 	�@[/ XM	�!; Z��Y�� �2

 Q 
�U !E �^0>Q 	
 ) M@; �>*�% $ S� 
�U !E �dgQ $6S� $dg

)Ya ( c/�% 3	�02` j���; �W� 
�U !E $6S� M&[9�2 
�U !E �2

)Yp ($/ �>*�% 
&;.

#� M&[9�-2 
�-U !E �-2 $- S� 
�-U !E �dgQ �d*�W/ 3��2

w2�	 ��2 �%��# D�	�f!: ) �00/ � 0*))FI(X�-*� M@-; 
�O670� 

@�
�k M
�\>*�:

a

p

Y
Y

= a

p

W
KY

W

 
− − 

  
1 1  

D` 	
 �]:

pY:$2` Z6� D)@2 j���; 	
 3@09&� B&=W/ �C]�@N 

aY:$S��) j���; 	
 $S��) B&=W/ 	�@[/)$2` Z6� j���;(

KY : @-;	 M	)
 c% 	
 4` �2 �dgQ 
�f !E Z6]�) T��b

 	
 �%B)@"F��
�[/ �*� M@; M
	)` D`.

pW:M�0k #�0Q 
	&/ 3	�02` 4` �C]�@N 

aW:�-% @-;	 M	)
 c-%	
 M�-0k #�-0Q 
	&/ 3	�02` 4` 	�@[/

 �-2 �-2��2 c-/�] 3	�-02` j���; 	
 D` 	�@[/pWj���-; 	
 )

��# �w2�	 ,��. #� 3	�02` V] B�!E��2$/ �*
 @�`.

ai piW ( )W= − ∆1

D` 	
 �%∆/@-;	 M	)
 c] 	
 4` q�=/ $dgQ Z:�] 	�@[

)�i&] �� 3)�g/ �� �� (�*�.

��
)@-W/ �-% 
	�
 
&-") ��
)@W/ �&Q )
 B@/ (�� 	


 D&0*��d09�% ��
)@W/ X�)
 ��
)@W/ ) 52�6/ ��
)@W/ XB)�

 
	�
 ��Q .�b� $/ oE�2 D&0*��d09�% ��
)@W/ D
�] ���-] 

�k

 �/�Q�2 �60O2 4�&" �09�S� {w* ��[0�
 $w' 3Y�	 M@:�7-/ 3�-:

�2 �	 ���� B�* 	
 M@; @:
 �*
)F|.(

c/�; 52�6/ ��
)@W/_	�-% 3)�0Q X4` X(0/# ��
)@W/ 

�2 $e6�@[Q )��# +	&R�*�.

��
)@W/F(0/# ��
)@W/ XM
&2 D` �eQ�-02 )�-% �-*� 

�09�S� (02 �>��� �0=8� $b�	� c% $!Q �: c-% #� Z0-2 @Q�&�

 @;�2 @N�) 
&"&/ $b�	� .�-2 ��
)@-W/ (�� �-Q�0:�/ +	&-R

�2 ) M@; 
	�) �*� ��# �w2�	 +	&R:

n
j Totalj

X X∑

=
≤

1

D` 	
 �%:

jX:B&=-W/ �7]��# {w*j)c/�-; ) 	�->U: Tg-N �-2

" X�@6kV% p >8/ �&w* 	
 �02&9 ) �Y % X@6�	@6�i X& 3	�02`(

TotalX:�---E	Y/ 	
 
&---"&/ $---b�	� c---] M@---6��!Q )�---2 

	�>U: TgN(

5-d6/ (-�� ��
)@W/ ) 3#	)�7] 	
 4` �#	� �2 �"&� �2

 �7' 
&") ) $��0N ) VO/ $9�* �2 �"&� �2 Y0Q ) 4)�6>/ 3�:

 / (�� 
	&/ 	
 D�/# �0!:� 5d6/ (�� �0=8� �� �*� �#? X5d6 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.6

2.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-0

7-
02

 ]
 

                             4 / 12

https://dorl.net/dor/20.1001.1.24763594.1388.13.47.62.0
https://jstnar.iut.ac.ir/article-1-1095-en.html


-�	� �	&�. �./ 0 1!� �� .��2 1�2 34� 56� 74.��. 
	�/�	�8 "��9::... 

��� 

��/ae.(G <� �3Y� � 7
2.� f43>)KY (�	�O /!� ���� "2 �� 

�@6k �Y % 	@6�i �02&9 
&8Q &" u@E B&=W/ 

� F/F P/a FL/F FL/F F FL/F 4` �2 
�U !E Z6%�) T��b 

�'1/ :M	�!; ���7Q~}&��� X

�2 
�0k +	&R �60O2 +	&R .	
0=-8� �-O" �^0>Q �-60O2 �

�--S9�w/ (--�� 	
 Y--0Q 4` (0/1--� �--Q�0:�/ ��
)@--W/ �--s� 4`

�2 @; 
	�) ��# �w2�	 +	&R:

n
j Totalj

W q∑

=
≤

1

D` 	
 �]:

Totalq:M�/ �: 	
 $2` +�Q�f/� �C]�@N)TSU/ �>/ TgN �2(

ajW:M�0k #�0Q 
	&/ 3	�02` 4` 	�@[/j	
 �� M�/ �:)Tg-N �2

	�>U: 	
 TSU/ �>/(

	�--% 3)�--0Q ��
)@--W/ M
�\>--*� 
	&--/ �--e�
 ��
)@--W/

$/ �09�S� #�0Q �&!^/ �% �*� D` �eQ�02 ) @;�2 3)�-0Q �-2 �-:

 $!Q M�/ �: 	
 	�% �E	Y/ 
&"&/ $Q�gQ� 3)�0Q +�Q�U/� #� @Q�&�

@;�2 �>702.

n
j Totalj

l L∑

=
≤

1

D` 	
 �]:

TotalL:M�/ �: 	
 �E	Y/ 
&"&/ $Q�gQ� 3)�0Q +�Q�U/� �C]�@N

)�\Q TgN �2n#)	.(

ajl:�09�S� #�0Q 
	&/ �k	�% 	�@[/jM�-/ �-: 	
 ��)Tg-N �-2

�\Qn	�>U: 	
 #)	.(

#�-0Q �&-!^/ �-% �-*� D` �eQ�-02 Y0Q $e6�@[Q ��
)@W/

�09�S� B�-*�: 	
 $e6�@[Q �2 �: $-!Q $9�-/ +�-Q�U/� #� @-Q�&�

@6;�2 �>702 �E	Y/ 
&"&/.

n
j Totalj

k K∑

=
≤

1

D` 	
 �]:

TotalK:B�-* m-� 	
 �-E	Y/ 
&-"&/ $9�-/ +�-Q�U/� �C]�@N

 $E�	#)D�/&� TgN �2.(

ajk:�09�S� #�0Q 
	&/ ���/�* 	�@[/j$E�	# B�* m� 	
 ��)�2

	�>U: 	
 D�/&� TgN.(

�---- N�/ 	
 �)
 PMP ��
�----[/ Xλ�----2 3��----2 �----*
 

�--6�Y: 52�--� m--� D
	)` M
�\>--*� 
	&--/ $--w'�0� �--0�>/ 

$/ 	��� @Q�0k .3&-� c�?
 D�@[� ) �d*�W/ $Q�*` 3��2 �?&!S/

 �-�# �)
 �-"	
 �-0�>/ �-6�Y: 52�� #� X�e�
 52�&� 4�8>Q� 3��2

$/ M
�\>*� 

�k.

vC d x x Qx′ ′= +
1
2

D` 	
 �%

vC:6�Y: ��0�>/ 

d:	�
�2 m�(n×1) 52�-� $-w' �Y-" �2 �&2�/ 3�:�>/�	�� #� 

�6�Y: 

Q:(0--S/ �--dC/ D	�--[>/ �����--/ m--�(n×n) 3�--:�>/�	�� #� 

(--�� X�--6�Y: 52�--� �)
 �--"	
 �Y--" �--2 �&--2�/�--6�Y: 52�--� 

-6�Y: �% ��; (�� �2 $w'�0� �0�>/ �-09�S� $��-OQ �-0�>/ ��-: 

�---09�S� 3	�@2�g---N �---6�Y: �&---!^/ �---2 �---:)c(�---0�>/ )

D&0--*��d09�% ��
)@--W/ D�--k)
)λ(�--2 X@--;�2 �--2��2 �--*
 

$/ @�` .��2 �6�Y: 52�� 3�:�>/�	�� (���2�62@�d-*�W/ ��# ��; �2 

@Q&;:
v

v C (x )MC d Qx c
x

∂
= = + = + λ

∂

0
0

w2�	 	
 �$>g-��2 X?�2n-2 3��-2 �>/�	�-� 	�
�d�-2 )�- E

 D
&2 D	�[>/QXn(n+1)/2 3��2 �>/�	�� Q$6S� X@Q
�k �d*�W/ 

3
@E 	�@[/ $>g��2 c% 	
n+n(n+1)/2 �2 �>/�	�� M
	)` �-*


 j[� �O>6/ X
&;n�9
�S/ )�-9
�S/ m-� B&=-W/ �-: 3��2 (	



	�
 
&") �w2�	 (�� .(06i �2 ��g-/ $��-:�>/�	�� 
�@-S� �-% $

*�W/ $>g��2 �%X�*� +?
�S/ 
�@S� #� �>702 @Q
�k �d c��g-/ 

ill-posed $/ �>\k 
&; .+�-S9�w/ #� $-'�2 	
 �-2 �91g-/ (-�� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.6

2.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-0

7-
02

 ]
 

                             5 / 12

https://dorl.net/dor/20.1001.1.24763594.1388.13.47.62.0
https://jstnar.iut.ac.ir/article-1-1095-en.html


����� ��	
� � 
���	�� ��
� � ���� /�	�������/��	 ! �&%� � "#$)((/�	#� *+,, 

��� 

3�---w� �---0� �---R�6E (>��---k �---lQ 	
 �\---R 3)�g---/QX

$----/ c----N 
&----;)~X�X�X�~)�}.(k�(----�� �----i� 

�)	 B)� �---d��/ ��---; D
�---% M
	)��---2 (!---b Y---0Q �---: 

4�&---" �---2 Y---0Q �	 �---��� B�---* 3�---: $2&---' M�d09�---% 

$--/ �--*�� �--/� X@--66% B@--/ (--�� #� x>--6/ 3	�-->�	 3�--: �--: 

�----2 �----2 ) 3	�----0>'� c----/�% 	&----. M&[9�----2 	&----. 

���--b	�0� �--*� Z--82 .�--*� (--�� 	
 �--/� (--�� �-- E 

�--2 M@--; M�d09�--% B@--/ 3	�-->�	 �--*�� �--% #�@--Q� M3
�--�# 

�---"	
 +�[>7---/ �---2 �>g---2�) q@---: 52�---� �)
 )�---00�� 

	
MC �&w----* 	
 �----00�� ��----e6: X�----09�S� (�----*� 

�)	 (---�� 	
 �---% $---/ �--->��k M@---�
�Q �---: @Q&---;)FG.(

�------�&: ) ��	�------�)Ka(V!�Y%�------/ #� M
�\>------*� 

�---2 �	 $---�)�>Q` �---!: (>��---� 	&---l6/ n+n(n+1)/2 �>/�	�---� 

	�
�----2d�����----/ )Q@----Q
�% 
�O67----0� .V!�Y%�----/ 

B�--* 	
 D&Q�--; j--*&� 	�--2 (0--9)� $--�)�>Q`FI_P ��--w/ 

@�
�k .	 $-:�	 D&Q�; M#�@-Q� 3��-2 �
�O67-0� +�-E�.� 3�-0k 


�--^�� +�--E�.� 3	&--h� 	
 $--2�[Q� � 0--*) (�@--2 ) 
&--!Q 


�--%)F|.($^6*
�=-->�� 	
 $--�)�>Q` V!�Y%�--/ #� M
�\>--*� 

�--2 Y--0Q � 0--*) D�	�--U!: ) D�--k )F(	
 ) @--�
�k ��--w/ 

B�--*FIIP 3
�#` �---"	
 cU7--/ c--N 3��--2 �)	 (--�� 

$\6/PMP �2 ) ��	�� � 0*) ��&:)KF(	��-� M
�\>-*� 
	&-/

���k.

(0---!8� 3��---2 $---�)�>Q` V!�Y%�---/ $9&---/�� j---2�)	 

3�---:�>/�	��d)Q�---2 �---�# +	&---R�---*� .(---�� 	
 

j-2�)	H�C%�@--N $>g--��2 �-% �--*� B@--/ $-�)�>Q` �eQ�--��!Q 



�--k .	
 
&--"&/ 3@--0 % �--w2�	 D�--!: B)� ��
)@--W/ 

PMP 	
 ) �-*� $-\6/ 3
�#` �-"	
 3�	�
 �-% �*� �!g-� 

�����--/ 3@--S2 ��
)@--W/ )
 X@--; M
�
 {0--b&� c--d� 3�--: 

d)Q$--/ p--��S� �	 ) @--66% D	�--[>/ 3��--2 �--'` 3)�g--� 

�����--/ D
&--2Q�--9
�S/ )
 ) �--*� M@--; ���--b� c--d��/ 

$/ D�02 �	 T w/ (�� Y0Q �'` -��2 +?�-!>N� �&-!^/ �% @66%@

@;�2 m� �2 �2��2 .M@; p��S� ��d� Y0Q �:�0�>/ ���* @Q�.

$-/ ?�-2 j-2�)	 #� M
�\>*� �2 -0 % D�&-� �	�
�-2 �-R�6Ed)

�����/Q�2 �	 
	)` �*
 .$!Q (0!�� j2�)	 (�� �/� �-% @-66%

 d��/ j���; �6�Y: 52�� 3��2 �)
 ��2@-;�2 �
�-R XM@-/` �*
 .

d��/ j���; �2�62 ��-6�Y: 52�-� (07: �����/ �� �*� �#? X�)
 

�% @;�2 $\6/ ) (0S//#? ������-/ D
&-2 �dC/ ) (0S/ D`Q

$/ @;�2 .0�� #� 	&l6/ (�@2 ��Y^� �$/ M
�\>*� $Ug9�i X

�k

 �-!0Q X�-dC/ $g-����/X52�/ �����/ m� �0�� (���2�62 ) (0-S/

 �Y^� 3�	�
 �����/ (�� �k� �O6� ) �k� �*� D	�[>/ �$Ug-9�i

@;�2 .�Y^� 	
 ������-/ X$Ug-9�iQc-R�N �-2 m-� 4�-b

����/ $C C/ (0��� �)L(
�OQ��� )M$C C/?�2 �����/ m� �% D`

 �*�)L′($/ c�@d� X$-/ ��-Q` �% 
&; �-2 D�&-� �-�# +	&-R

D�7Q )FH:(

Q L.L′=

�����/ �k� B�C/ 3��2Q�����/ m� XG×G�-2 M�eQ` X@;�2 

--�Y^� X�)	 (--�� u�--*� ��--2 D` $Ug--9�i +	&--R �--�# 


&2 @:�&'.

















33

2322

131211

00
0

l
ll
lll

.
















333231

2221

11

0
00

lll
ll

l

=
















333231

232221

131211

qqq
qqq
qqq

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.6

2.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-0

7-
02

 ]
 

                             6 / 12

https://dorl.net/dor/20.1001.1.24763594.1388.13.47.62.0
https://jstnar.iut.ac.ir/article-1-1095-en.html


-�	� �	&�. �./ 0 1!� �� .��2 1�2 34� 56� 74.��. 
	�/�	�8 "��9::... 

��� 

�2 X+?
�S/ (�� D
�% ���b� �2 (-�� B�-!E� ) ��
)@-W/ D�&6E

 �����/ 3�w� ��Y"� �% ��;Q�	Y2 �\R #� ��)mi&% �-� ��

 @6---;�dQ �\---R 3)�g---/ ($---/ X@6---;�2 (0!�---� D�&---� 

d��/ j���; �% 
�% �6�Y: 52�� 3��2 �)
 ��2�@-R M@-/` �-*


@6%.

 N�/ 	
 ��&*PMP -6�Y: 52�-� #� M
�\>-*� �2 X�$-w'�0�

 ��
)@W/ ) M@; M�d09�% �-/�Q�2 B@-/ m-� X52�-6/ 3�-: 3Y-�	

�2 $w'�0� $/ �>'�* ��# j2�)	 +	&R 
&;.

Max Z p x d x x Qx /′ ′ ′= − − 2

Sub.to: 0≥
≤

x
bAx

$��--:�0�>/ ) T���--b D�--!: B@--/ (--�� 3�--:�0�>/ ) T���--b

$/ @Q@; M
�
 {0b&� ��d� �% @6;�2 .D�!: $/ M@�
 �% 	&. 
&-;

 ) �g-0Q D&0-*��d09�% ��
)@W/ �2 $"�0>N� �e�
 B@/ (�� 	


 ��
)@W/ ) M@; M�d09�% q@: 52�� #� M
�\>*� �2 j[� X52�6/ 3�:

 X���� B�* j���; 	
 D` 4�&" �-��� B�-* �-09�S� �&w* ��[0�


 $/ ) 
&2 @:�&' 3�:&�	�6-* p-��S� ) j���-; �-00�� �-2 D�&�

�'�
�� �*�0* c0 W� �2 B@/ (�� #� M
�\>*� �2 p >8/.

<0� 0 d�� 
3�O 

cd� �!g� 	
 �% D�@!Q �;
 	
 �Y % �7% �0!:� �2 �"&� �2

 �2 �;
 (�� X���k 	��� $*	�2 
	&/ 9�w/ 
	&/ �[w6/ D�&6E �S

@-�
�k 4�8>Q� .�-Q&!Q �)	 �-� #� M
�\>-*� �-2 ��-* 3�-0k

�;&' � N�/)
 3� 3
�2` c/�; 3
�2` �\: 3� X�7-^6' 3�-:

 (0g-N X�6E	 �!7i �-* ) 
�-2` ) �7-^6' D�>g-:
 #� +�-�

3
�2` 4` 3�: {>� Xm�	�2 M
�-2 ) 
�-2` D�0/�O-; D�>g-:
 #� $-%

 *)	 (�� D�#	)�7% 
�@S� �2 T*�6>/ ) @Q@; 4�8>Q� 
�@-S� �:�>

_L Z*�� X�7-^6' 3
�-2` #� �/�QGKZ-*�� 3
�-2` #� �-/�Q

�!7i X�6E	FLZ*�� (0gN 3
�2` #� �/�Q X
�2`KaZ-*�� �-/�Q

 �* 3
�2` #� X+��PZ*�� {>� 3
�2` #� �/�Q X
�2`HZ*�� �-/�Q

 M
�2 3
�2` #� Z*�� m� ��^Q��* ) $%4` 3
�2` #� �/�Q m-�	�2

)�&!^/ 	
FKP Z*�� �-/�Q (@-�
�k c-0!U� .�-: D�#	)�7-%

 �Q&!Q �)	 #� M
�\>*� �2 Y0Q �>*)	 4�-8>Q� m0��!>g-0* 3�-0k

@Q@�
�k .#� �>-*)	 �-: D�#	)�7-% �g09 �@>2� �% +	&=6�� �2

D�>g:
 $��>*)	 +�/@' �-2 D�0/�O-; ) �7-^6' 3�: �-*


 Q&!Q V^N ) D�#	)�7% 
�@S� �2 �"&� �2 ��* X@/` ��-2 �&2�/

 X�>*)	 �: #	)�7% @6i �: #� �% @�
�k (00S� )n(m-� $>g��2

 m0��!>g--0* �)	 ,-d. �-2 ��--* ) 

�-k 4�-8>Q� #	)�7-%

 D�#	)�7%FXn+1 Xn+1KX3n+1@Q@�
�k 4�8>Q� X�'` $9� ).

�--/�Q�2 3&-e9� �--0O� �--% �-^Q` #� ��--!� 3��--2 $-w' 3Y--�	

M�O2 
&-; J9�-2 �-\Q �:@R �2 @��; �OQ` 
�@S� �% �Q&!Q D�	�
�2 X

��) 	�0g2 	�% $��	�-% #� Y0Q � R�N x��>Q ) M
&2 �6�Y:�� ) �0k

 M�O2 �% �*� �#? ��9 X
&2 @:�&8Q 	�
	&'�2 �#? 3	�
�-2 3�-:

 �[d. (e!: +�[d. �2 �	 �Q&!Q �-[d. �-: 3��-2 ) M
&-!Q 3@62

M�O2 m� (e!: 
&; �>'�* M@6��!Q 3	�
�2 .

M�-O2 �&-� 
	�&/ �2 �"&� �2 -*� �-2 D�	�
�-2 c-0 W� #� M
�\>

�;&' @Q@; �0f\� ��# (e!: M)�k �* �2 3�:

M)�kF:E	Y/ M#�@Q� �2 �#� �>!%FK	�>U: 

M)�kK:E	Y/ M#�@Q� �2 �FK��KL	�>U: 

M)�kG:E	Y/ M#�@Q� �2 �#� �>702KL	�>U: 

_4	&0g9� �

�7-% 3&-e9� �-2 �Y- % 
)	) +��-s� $*	�2 �2 �!g� (�� 	


M)�k (0E	�# (e!: 3�: �*� M@; �>'�
�� .�Y- % 	&-l6/ (�@2

 M�O2 �7% 3&e9� #� $/ q�N M@6��!Q D�	�
�2 {w-* $-6S� 
&;

 $/ M
�
 Z:�% �\R �2 D` �7% ��# #� M
�\>-*� �2 ��* ) 
&;

B@/ PMP $*	�2 �2 	�s`$/ �>'�
�� �00�� (�� 
&; .

M�O2 3��2 �Y % q�N x��>Q @6��!Q 	�
�2 MB)�@" 	
 M)�k �*

K�--� _�--*� M@--; M
	)` .D�--!: 	
 �--% 	&--.B)@--" KM@--�
 

$/ E	Y/ 	
 X
&; �M�O2 @6��!Q 	�
�2 MM)�kF�-�# {w* �&!^/ 

�-��� B�-* 	
 �-02&9 ) 	@-6�i X�Y- % X�@-6k +?&=-W/ �7%

�2 T0���G/GXH/KXL/F)L/a$/ 	�>U: (-�� �&!^/ 	
 ) @;�2

E	Y/ �XM@6��!QP�*� 	�>U: .B@/ �2 �"&� �2PMP Xq�-N �2

 #� �@-6k �7-% �-�# {w-* �&-!^/ X�7% 3&e9� #� �Y %G/G

�--2 	�-->U:FLI/L$--/ �@--0� Z��Y--�� 	�-->U: B
�--S/ �--% @--6% 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.6

2.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-0

7-
02

 ]
 

                             7 / 12

https://dorl.net/dor/20.1001.1.24763594.1388.13.47.62.0
https://jstnar.iut.ac.ir/article-1-1095-en.html


����� ��	
� � 
���	�� ��
� � ���� /�	�������/��	 ! �&%� � "#$)((/�	#� *+,, 

��� 

��/ah.��	#0 X3B� � b?4� I�	��.� /�.�� I1�2 
�KA. 3� .��2 ���� ^.3L. �/
4	 0 <���� �� 	� )#��3��3O �.�.�3�*(

$ S� 4�&"PMP �Y % q�N #� �� &e9� 

k�@6�)	�>U:(���/�~� 

�@6k�)	�>U:(�/~�/~�/��� 

�@6k�)	�>U:(�/~�/~�/��� 

�@6k�)	�>U:(�/��/��/��� 

�Y %�)	�>U:(�/��/��

�Y %�)	�>U:(�/}�/}�

�Y %�)	�>U:(�/��/��

	@6�i�)	�>U:(���/��� 

	@6�i�)	�>U:(�/~�/~�/~�� 

�02&9�)	�>U:(�/��/��/��~ 

�02&9�)	�>U:(�/��/��/��� 

�&!^/)	�>U:(���/��� 

@/�	
)D�/&�(~�~���} ~�~���} ���~��� 

	�0S/ q��WQ�)D�/&�(�~��}�/~�~��}�/~���~�� 

4` q�=/)TSU/ �>/(���~}/}���~}/}��~��/�


&% q�=/)�g0%(���/����/���/�

V* q�=/)D�/&�(������ ������ ���}�� 

L| %$/ D` �7% ��# {w* 	
 Z��Y�� @;�2 .�7-% �-�# {w*

 #� Y0Q �02&9L/a�2 	�>U: _IK/F$/ Z��Y�� 	�>U: @2�� .{w* �/�

 #� 	@6�i �7% ��#L/F�2 	�>U: G/F$/ Z:�% 	�>U: �-% @2��

 B
�S/Fa%$-/ D` �7-% ��# {w* 	
 Z:�% @-;�2 .(���2�-62

$/ Y % �% �\k D�&� �02&9 ) �@-6k $ R� (07Q�" ��-* .91g-/ �

B)@-" �2 �"&� �2 $>g��2 �% �	 $!O/K
�
 	��-� �-"&� 
	&-/ 

B&=-W/ 	�-Oi �: �7% ��# {w* �Y % q�N �2 �% �*� (��

 	�@-[/ �-lQ #� �-% �-02&9 ) 	@-6�i B&=-W/ 	�Oi �: �� �@6k

 $/ +)�\>/ 3	�02` $!Q �00�� D�Y0/ m� �2 @6;�2 @-6% .X�@-6k 	


 # {w* �@6k �7% ��F$!Q Z��Y�� �O6� �Q�-�# {w* �U 2 @2��

 #� D` �7%F�2 	�>U: PLF/a	�>U: Z:�] $/ {w-* �/� X@2��

 V-% �-OQ` 
	&-/ 	
 �% �e�
 �@6k �* �7% ��# B�-!E� 3	�-02`

 $/ Z��Y�� 3
��# 	�@[/ �2 M@�
�k �@6k 	
 Z��Y�� (�� ) @2��_

�@6k #� �*� �>702 �e�
 3�: .	
 �0�� (�� Y-0Q �-02&9 ) 	@6�i 

�*� ,��. (0!: �2 ��d��[� .-^0>Q 	
 �3&-e9� 	
 +��-00�� (-��

 #� �E	Y/ @/�	
 X�7%LKLaaa| �-2 D�-/&� _aFLGGF D�-/&� 

$/ Z:�% @2�� .$/ �	 c09
 )
 �2 @/�	
 Z:�% (�� @-:
 .c-/�E

 �2 �% �*� �7% 3&e9� #� �Y % q�N D�!: B)� @-/�	
 �.�-'

 W/ �2 �dgQ �Y % ��?�2 �E	Y/ @/�	
 Z:�% oE�2 �e�
 +?&=

$/ 

�k .$-/ 4` �-2 �&-2�/ �-e�
 �sy/ c/�E �/� 
&-; .(�@-2

 �-E	Y/ �-e�
 +?&=W/ �2 �dgQ �% �Y % q�N �2 �% +	&R

 $/ q�=/ 3�>!% 4` +?&=-W/ D
�-% (07Q�" D�U/� X@��!Q

 $/ q�=/ 3�>702 4` �% �e�
 (-�� �e/ X�g0Q X@6��!Q 	
 �-%

 +?&=W/ (�� 
	&/ V% 
�0k +	&R 3�>702 3	�02` .V%3	�02`

 @-/�	
 Z:�% oE�2 5dw9�2 ) B&=W/ 
�U !E Z:�% oE�2 Y0Q

 @----; @----:�&' �----E	Y/ .X�----e�
 �----O" #� (���2�----62 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.6

2.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-0

7-
02

 ]
 

                             8 / 12

https://dorl.net/dor/20.1001.1.24763594.1388.13.47.62.0
https://jstnar.iut.ac.ir/article-1-1095-en.html


-�	� �	&�. �./ 0 1!� �� .��2 1�2 34� 56� 74.��. 
	�/�	�8 "��9::... 

��� 

$/ �7-% 3&-e9� �-2 �Y- % 
)	) �2 �E	Y/ (�� 3��2 �\k D�&�

 $-/ Z��Y-�� #	)�7% @/�	
 X#	)�7% @-2�� .�Y- % q�-N �-2 �-/�

 % 3&e9� 	�0S/ q��WQ� #� �7L/GLIH|a �-2 GKILaa Z:�-% 

$/ $/ �e�
 @S2 #� �� X@2�� 3&-e9� �-2 �Y- % 
)	) �-2 �\k D�&�

 $/ Z��Y�� &e9� mg�	 �7% @2�� .4` �>!% q�=/ �2 �"&� �2

 $/ 	�l>Q� �e�
 +?&=W/ �2 �dgQ �Y % j*&� q�N �2 �% 
)	

 @2�� Z��Y�� 4` q�=/ D` .D�!: �/� @-; D�-02 Y0Q ��d� �% 	&.

2�V% Z��Y�� � E �-Q 4` q�=-/ X�e�
 +?&=W/ 	
 3	�02`

 $-!Q Z��Y�� �O6� 3Y0i�-Q ��-d��[� 	�@-[/ �-2 �-U 2 @-2��)�->!% 

@R	
 m� #� ($/ Z:�% Y0Q #� D` q�=-/ ) @2��}/���~} �-2 

KH/IKLFa $/ TSU/ �>/ @*	 .�2�-E	Y/ (�� 3��2 �e�
 +	�dE

 -6i �-: 4` q�=/ X�7% 3&e9� �2 �Y % 
)	) �2 	�@-[/ �-2 @

$/ Z��Y�� XY0i�Q @2�� .B)@" �2 �"&� �2K$/�-: �-% @�
 D�&�

 $!Q 
&% q�=/ 	
 $Q�@6i �00�� T"&/ �Y % q�N @6i X
&;

 3@�@; Z:�% T"&/ �/�)L_(%$��0!0-; �&!-* q�=-/ 	


$/ $��0!0-; �&!-* �-2 �Y- % 
��# z�0>N� �.�' �2 (�� �% 

�k

�2 �>; �&!* �2 <&=' $/ Z% @;�2.

D�!: 	
 �% 	&.B)@" G$/ M@�
 -E	Y/ X
&; �M�-O2 	�
�-2

@6��!Q MM)�kK�E	Y/ 3�FP�&-!^/ XD` 	
 �-% �*� 3	�>U: 

B�-* 	
 �02&9 ) 	@6�i X�Y % X�@6k +?&=W/ �7% ��# {w*

 �2 ���� T0���PXLX|/G)_/F�*� $/@-;�2 .B@-/ u�-*� �-2

PMP !^/ X�E	Y/ (�� #� �Y % q�N �s� 	
 X�7% ��# {w* �&

 #� �@6kP
)@N �2 	�>U: H/FF$-/ �@-0� Z��Y-�� 	�->U: X@-6%

 �2 Y0Q �02&9 �7% ��# {w*||/K$-/ Z��Y-�� 	�>U: @-2�� .�-/�

 $/ 3Y0i�Q Z��Y�� 	@6�i �7% ��# {w* #� ) @2��|/G	�>U: 

�2||/G$/ 	�>U: @*	 .$/ Y0Q B@/ (�� �2 �"&� �2 (���2�62 D�&�

 " �Y % �% �\k �*� �02&9 ) �@6k $ R� (07Q� .q�-N �-2 �>d9�

 �@6k �7% ��# {w* X�Y %F$!Q Z��Y�� �O6� �Q�-2 �-U 2 @-2�� 

$/ Z:�% 3
��# 	�@[/ #� D` �7% ��# {w* ) @2��G�2 	�>U: 

I/a$/ 	�>U: X@*	$9) �@-6k �7% ��# {w* K�@-6k )G�-% 

V% �OQ` 
	&/ 	
 �2 M@�
�k B�!E� 3	�02` Z��Y�� +@;$/@2��.

#� �--E	Y/ @--/�	
 �Y-- % q�--N �--2FFH||ILa �--2 D�--/&� 

I_IGPKF $/ D�/&� B
�-S/ ��
)@N �% @*	FIZ:�-% @-R	
 

$/ @;�2 .$!Q $Q�@6i �00�� �7% 3&e9� 	�0S/ q��WQ� #� ) @6%

P/PLKa_K �2L/PGIPK_ $/ B
�S/ �% @*	L/FZ:�-% @R	
 

�*� mg�	 	
 .-e9� �-2 �Y- % 
)	) �2 (���2�62 (-�� �7-% 3&

 �-*� �->��� Z��Y�� �E	Y/ (�� 3��2 mg�	 X�E	Y/ .V-: (0-6i

 #� �--E	Y/ $��=--/ 4` �&--!^/L/KFHGFH �--2 T--SU/ �-->/ 

�/���~��Y0i�-Q Z��Y-�� �eQ�-02 �-% @0*	 @:�&' TSU/ �>/ 

)@R	
 V:
 m� 
)@N (�*� 4` q�=/ 	
 .�2�-e�
 +	�-dE

$/ -e9� �-2 �Y- % 
)	) �2 M)�k (�� 	
 �% �\k D�&� X�7-% 3&

 �2 4` q�=/ $/ Z:�% 3Y0i�Q D�Y0/ @2�� .B)@" �2 �"&� �2G

$/ 	
 $Q�@-6i �-00�� T-"&/ �Y- % q�N @6i �: �% @�
 D�&�

 $!Q 
&% q�=/ X
&;$9) q�=-/ 	
 3@�@-; Z:�% T"&/ 

��
)@-N ) M@-�
�k $��0!0-; �&!*Ga�&!-* q�=-/ @-R	


 $/ Z��Y�� $��0!0; @2�� .D�!: \k Y0Q ��d� �% 	&. �-/� (�� @; �>

�2 �2 $��0!0; �&!* �2 �Y % 
��# z�0>N� � E �&!-* �2 <&='

�>; Z%�*�.

	
B)@" _	�s` -E	Y/ �2 �Y % q�N �M�-O2 @-6��!Q 	�
�-2 M

M)�kG�-E	Y/ �%3�Ga�7-% �-�# {w-* ) �-*� 3	�->U: 

�2 ���� B�* 	
 D` 3&") 	@6�i X�Y % X�@6k +?&=W/ T-0���

F_ XFKXG)F�>U: $/ 	�*� M@; M
	)` X@;�2 .�Y- % q�N �2

 -!: �7-% �-�# {w-* X�7% 3&e9� #� �Z��Y-�� +?&=-W/

$/ (�� �2 X@2�� #� �@-6k �7% ��# {w* �&!^/ �% +	&RF_


)@N �2 	�>U:K/K_$-/ �@-0� Z��Y�� 	�>U: �-�# {w-* X@-6%

 #� Y0Q &" �7%F
)@N �2 	�>U: _L/K$/ Z��Y�� 	�>U: @-2�� .

7% ��# {w* #� �-*�	�
 �	 Z��Y�� (��>!% �% Y0Q 	@6�i �G


)@N �2 	�>U:G/G$/ Z��Y�� 	�>U: @-2�� .(-�� 	
 �-2 B@-/

 �@-6k �7-% ��# {w* �Y % q�NF�@-6k )G�-2 ) Z��Y-�� 


)@NFK$/ 	�>U: �@6k �/� @*	Kq�N �7% 3&e9� #� ��% 

$/ 
&; .	@-6�i XY-0Q 	@6�i 
	&/ 	
K�-2 ) M@-�
�k q�-N 

�-�# {w* 	@-6�i �7-%F$-/ M
)Y-�� 
&-; .-^0>Q 	
 �(-��

 $-/ Z:�-% �E	Y/ @/�	
 X�7% 3&e9� 	
 +��00�� #� ) @-2��

Ka||LLIa �2 D�/&� F|aKGHFa $/ D�/&� B
�S/ �% @*	_P

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.6

2.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-0

7-
02

 ]
 

                             9 / 12

https://dorl.net/dor/20.1001.1.24763594.1388.13.47.62.0
https://jstnar.iut.ac.ir/article-1-1095-en.html


����� ��	
� � 
���	�� ��
� � ���� /�	�������/��	 ! �&%� � "#$)((/�	#� *+,, 

��� 

��/a+.��	#0 X3B� � b?4� I�	��.� /�.�� I1�2 
�KA. 3� .��2 ���� ^.3L. <���� �� 	�)�3#� �/
4	 0 ��3O �.�.�3�i(

$ S� 4�&"PMP �Y % q�N #� �� &e9� 

�@6k�)	�>U:(���/��� 

�@6k�)	�>U:(���/�}� 

�@6k�)	�>U:(���/}�~ 

�Y %�)	�>U:(���

�Y %�)	�>U:(�/��/��

�Y %�)	�>U:(�/��/��

	@6�i�)	�>U:(���/��� 

	@6�i�)	�>U:(�/}�/}�/~~� 

�02&9�)	�>U:(�/��/��/��} 

�02&9�)	�>U:(���/��� 

�&!^/)	�>U:(������

@/�	
)D�/&�(���}}�~� ���}}�~� ������� 

	�0S/ q��WQ�)D�/&�(�~����/��~����/�������/~

4` q�=/)TSU/ �>/(������/~������/~���~��/�


&% q�=/)�g0%(���/~���/~���/�

V* q�=/)D�/&�(������ ������ ������/~

�-2 �Y- % 
)	) (���2�-62 X�-*� �-E	Y/ @/�	
 	
 Z:�% @R	


 �*� M@�
�k @/�	
 Z��Y�� oE�2 �7% 3&e9� .	�-0S/ q��-WQ�

 �2 �� #� ) M
�UQ $Q�@6i �00�� &e9� mg�	 $�	�dEFaFaKGL �-2 

FaFL|KL $/@*	 .V:$��=-/ 4` �&!^/ �Y % q�N �2 (06i

 �E	Y/_�� Z��Y-�� @R	
 #� ) �->�K/GGaPLH �-2 T-SU/ �->/ 

�/������ $/ Z��Y�� TSU/ �>/ �-*� (-�� D` 3�-6S/ �% @2��

 M)�k q�' �2 �E	Y/ (�� �7% 3&e9� 	
 �Y % 
)	) �%3�:F

)K#�-0Q �-2 �-"&� �2 �% �*� M@�
�k 4` q�=/ Z:�% oE�2 

$[w6/ 	@6�i ) �02&9 X�@6k +?&=W/ �2 �dgQ �Y % �>!% $2`

�2 $/ �lQ *	@.B)@" �2 �"&� �2_$/@-6i �-: �-% @-�
 D�&�

 $!Q 
&% q�=/ 	
 $Q�@6i �00�� T"&/ �Y % q�N �-/� X
&-;

 T"&/_G$/ $��0!0; �&!* q�=/ 	
 Z:�% @R	
 
&;.

(���2�62 �-��	� �-�# +�
�O67-0� �-S9�w/ (�� x��>Q �2 �"&� �2

$/ 

�k:

Fn3&-e9� �-2 �Y- % D@-; 
	�) �-2 �-% 
�
 D�7-Q x��>Q �7-% 

M�O2 $/ �>*�% �@6k �7% ��# {w* #� XM@6��!Q D�	�
�2 �-% 
&;

 $/ �/� (�� M��-!: cU7-/ �-2 �	 �@6k @09&� 	
 $��\%
&' @Q�&�


#�* .V: (���2�62 �*�0* �2 $>g��2 D�/# 
�-U !E Z��Y-�� 3�:


&!Q � 2�[/ �91g/ (�� �2 �@6k 	�>U: 	
.

Kn3&-e9� �-2 �Y- % D@; 
	�) �2 �% �^Q` #� �Q�-�	�) X�7-% 

�2 �� @/�	
 $-/ Z��Y-�� �7% 3&e9� mg�	 �e�
 +	�dE X@-2��

 �-2 ) 3#	)�7-% +?&=W/ �!02 ��>gk �2 �% �*� �#? Mv-�)

@�
�k (0E	�# �02& w/ Z:�% 5Q�/ X�Y % B&=W/ �!02.

GnD�Y-0/ #� �->!% �Y- % 	�->U: 	
 4` q�=-/ D�Y0/ @6i �: 

e��--" �--/� X�--*� �@--6k 	�-->U: 	
 4` q�=--/ )
 (--�� $6�Y

 $-6S/ �0s1-� XB&=W/ �	�Y-/ 	
 4` q�=-/ Z:�-% �-2 3	�


 M	�� 	
 $>N ) �;�@Q M@6��!Q M�O2 #� 3� T"&/ XM@6��!Q D�	�
�2

 �Y- % $6�Ye��-" �*�0* �2 (���2�62 X@�
�k 4` q�=/ Z��Y��

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.6

2.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-0

7-
02

 ]
 

                            10 / 12

https://dorl.net/dor/20.1001.1.24763594.1388.13.47.62.0
https://jstnar.iut.ac.ir/article-1-1095-en.html


-�	� �	&�. �./ 0 1!� �� .��2 1�2 34� 56� 74.��. 
	�/�	�8 "��9::... 

��� 

��/aj.��	#0 X3B� � b?4� I�	��.� /�.�� I1�2 
�KA. 3� .��2 ���� ^.3L. <���� �� 	�)�3#� �/
4	 0 ��3O �.�.�3�+(

$ S� 4�&"PMP �Y % q�N #� �� &e9� 

�@6k�)	�>U:(����/��� 

�@6k�)	�>U:(~~�

�@6k�)	�>U:(����/��� 

�Y %�)	�>U:(���

�Y %�)	�>U:(���

�Y %�)	�>U:(���

	@6�i�)	�>U:(�/~�/~�/�} 

	@6�i�)	�>U:(�/~�/~�/~}� 

&"�)	�>U:(���/�~� 

�&!^/)	�>U:(������

@/�	
)D�/&�(��}}~~�� ��}}~~�� �}����}� 

	�0S/ q��WQ�)D�/&�(������~ ������~ ���~}�~ 

4` q�=/)TSU/ �>/(����~�/�����~�/�������/�


&% q�=/)�g0%(�}~/��}~/��}� 

V* q�=/)D�/&�(������ ������ �����~/�

$!Q �@6k �2 �2 D�&� 4` 3�-b�[� ����@-/ �-*�0* m-� D�&6E


�% M�eQ.

_n(�� �2 �"&� �2 - N�/ 	
 �Y % �%��-2 �- 2�[/ �-O" X�-;�


 V* 	�2 (�@6i �2 #�0Q +��` �2 ) 
	�
 $;�� D@-; 
	�) $ % 	&.

 $-/ $��0!0; �&!* q�=/ Z��Y�� T"&/ B&=W/ (�� X

�-k

 91g-/ �2 @��2 (���2�62 �Y-�� �-s� 	
 �g-�# j0-W/ $k
&-9` Z��


&!Q �"&� Y0Q B&=W/ (�� �7% ��# {w* Z��Y��.

��	
� ���� ��	%&�. 

�.� X3�07:
 .FGHP .�Y % �E�	# .D�/#�*3#	)�7% x�)�� ) �#&/` X+�[0[W� XD��O� .

�.	&7] 3Y�	 �/�Q�2 ) ����@/ D�/#�*.FGPa .�Q�	�� @6!�@: ��lQ �:XD��O� .

�.�0; $Q� 	
�� X.�.� ).3�07:
 .FGPF.	��!6: 3Y % �)�;�% 
 X�;� 
�2 )�;�(.D�/#�* +�[0[W� )�#&/` #	)�7% 3�-Q)�S/ X

�#&/` )�0Q Y0O^� )3$Q�gQ� X�7Q �#&/` #	)�7% 3z�% X.

�.3#	)�7] 
�O" +	�#))B�* p >8/ 3�: .(3#	)�7] �/�Q	�/` .�E�.� 3	)�6� ) 	�/` �>�
+.

~.� X$Q&2�R $N&dR .FGPL.2O06�-*#�39�e&:�3%7�2� �"&�2�/�Y�Qgd$N-b& �2`��� 	
 Y9&0/ @W=+?& 	#�E$:/w9�S�

/
	& 3*�>D�'�*�D�.�9�*	 3#	)�7% 
�=>�� 3�>]
X#��0; M�e7Q�
 .

6. Allen, R. G., L.S. Pereira, D. Raes and M. Smith. 1998. Crop evapotranspiration: guidelines for computing crop 
water requirements. FAO irrigation and drainage paper 56. FAO Rome. 

7. Arfini, F. and Q. Paris. 1995. A positive mathematical programming model for regional analysis of agricultural 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.6

2.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-0

7-
02

 ]
 

                            11 / 12

https://dorl.net/dor/20.1001.1.24763594.1388.13.47.62.0
https://jstnar.iut.ac.ir/article-1-1095-en.html


����� ��	
� � 
���	�� ��
� � ���� /�	�������/��	 ! �&%� � "#$)((/�	#� *+,, 

��� 

policies. EAAE seminar, Ancona, Italy 
8. Atance, M. I. and H. J. Barreiro. 2006. CAP MTR versus environmentally targeted agricultural policy in marginal 

arable areas: impact analysis combining simulation and survey data. Agric. Econ. 34: 303-313. 
9. Britz W., T. Heckelei and H. Wolff. 2003. Symmetric Positive Equilibrium Problem: A Framework for rationalizing 

Economic Behavior with Limited Information: Comment. Amer. J. Agric. Econ. 85(4): 1078-81. 
10. Buysse, J. 2006. Farm-level mathematical programming tools for agricultural policy support. Ph.D. Dissertation, 

Univ. of Ghent, Belgium. 
11. Golan, A., G. Judge and J. M. Perloff. 1996. Maximum Entropy Econometrics: Robust Estimation with Limited 

Data. John Wiley & Sons, New York. 
12. Hazell, P. B. R. and R. D. Norton. 1986. Mathematical Programming for economic analysis in agriculture. Colli 

MacMillan Pub., London.  
13. Heckelei, T. 2002. Calibration and estimation of programming models for agricultural supply analysis. Habilitation 

Thesis, University of Bonn, Germany. 
14. Heckelei, T. and W. Britz. 2000. Positive mathematical programming with multiple data points: a cross-sectional 

estimation procedure. Cahiers d'Econom. et Sociologie Rurales 57: 28-50. 
15. Helming, J. F. M., L. Peeters and P. J. J. Veendendaal. 2001. Assessing the consequences of environmental policy 

scenarios in Flemish agriculture. In : Heckelei, T. H. P.Witzke and W. Henrichsmeyer (Eds.), Agricultural Sector 
Modelling and Policy Information Systems, Proceedings of the 65th EAAE Seminar, March 29-31, 2000, Kiel, 
Wissenschaftsverlag Vauk, 237-245. 

16. Howitt, R. E. 1995. Positive mathematical programming. Amer. J. Agric. Econ. 77: 329-342. 
17. Howitt, R. E. 2002. Optimization model building in economics. Department of Agricultural Economics. University 

of California, Davis. 
18. www.agecon.ucdavis.edu/people/faculty/facultydocs/Howitt/252notes.pdf 
19. Meyer, S. J., K. G. Hubbard and D. A. Wilhite. 1993. A crop- specific drought index for corn: I. Model development 

and validation. Agron. J. 85: 388-395.  
20. Paris, Q. 2001. Symmetric Positive Equilibrium Problem: A Framework for Rationalizing Economic Behavior with 

Limited Information. Amer. J. Agric. Econ. 83: 1049-1061. 
21. Paris, Q. and R. E. Howitt. 1998. An analysis of ill-posed problems using maximum entropy. Amer. J. Agric. Econ. 

80: 124-138 
22. Preckel, P. V., D. Harrington, and R. P. Dubman. 2002. Dual Positive Math Programming: Illustrated through an 

Evaluation of the Impacts of Market Resistance to Genetically Modified Grains. Amer. J. Agric. Econ. 84(3): 679-690. 
23. Schmid, E. and F. Sinabell. 2005. Using the positive mathematical programming method to calibrate linear 

programming models. Discussion Paper, Nr. Institute for Sustainable Economic Development, Univ. of Natur. 
Resour. and Appl. Life Sci., Vienna. 

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.6

2.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-0

7-
02

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            12 / 12

https://dorl.net/dor/20.1001.1.24763594.1388.13.47.62.0
https://jstnar.iut.ac.ir/article-1-1095-en.html
http://www.tcpdf.org

