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• 6H�� 3&��
� 5) 34L
F 
M� 5) )�*+ C�f7� *�5 �) �� R� %4A��� .5�- )��.  

• 5�- *�  g
" 5) 6H�� �) 	)
-24 )�� .5�))�P 6"�(.  

•  C`�#$ 6H�� �5�) 

 	���� *� #7�24  
M� 5) 6$�
4(� 6"�(34L
F )��.  

• 3&��
� )�� %7( i�� C��` j�`) � 8M1& 5�U 3� .5�- 3�� %1�� 34��)  	+ *� 	�1-5�- 3�!- � )��

34��) ['U� %F#�* 3&��
� � #1��� 
� �5 	�� #11- 8�M1� 	+ d�(�.  

• 3&��
� 6H�� .�
 #��� �!� 6D( 3� iP
S C��` � 8M1& %4A��� .5�- )N� �
O" �]�2(]2[.  

������� 
k-� %(5
� 3� �	�1-�� �#�  �/�� 
�X�� 6H�� )���� 5) 	�F���F K�#
�  ���H4& .�

�V4& �� .5�-

34P�)
� #��]3[ . �5�) 5)  )
& 	#� 5) %��
�� 	�&

 
� b�4L+ 5�� *� C2�$ ��
�Xl� m��f�� K�#
� J�� 3!D� *�

24 N� �� ��
D
 34"�( 5�- . 6(� ]4[ .	�&* Q
41-  .5�-� b�!f&�� ��
X�  i
�- �5 5�- *� C2�$ d
4(�

%& #
) ]5[. 6H�� �� )�
L� J( b��P 
�Xl� ���(��& j�
U *� � 6(� o���5� 5) .5�-  	�&*+ � %F)�9+�fP � �

 	�B�& )����5) 5�- �*�#�� %L�- b��P 	�&* � �#&+ 6(#�6(� �#� .
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� 5�- Z�* �E1� �J(  .�
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� .5�@
�5 .�#9  .)��* �������6�� 

6(� 34L
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)1(   X X X X X X P+ + + + + ≥11 12 13 61 62 63 1  

)2(    X X X X X X P+ + + + + ≥11 12 13 21 22 23 2  

)3(    X X X X X X P+ + + + + ≥21 22 23 31 32 33 3  

)4(   X X X X X X P+ + + + + ≥51 52 53 61 62 63 6  

)5(   X X X X X X P+ + + + + ≥41 42 43 51 52 53 5  
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)�)5�
` � 	���` 3� �1�

6H�� 3� o��
& 31�B
 .5�-  .�
31�B
 
��
� #1S 3����  6(� 3��*�5 .�
)m��$ 3� �
  3� .#$ �� � J�����& �5�2

 6!"%& %c
L ��"'U� 	)�� 3��&
�& #1��� .( Q�#� 5)1  q��& 	�1-5�- m��$ 	�B�& �#1
) 	��� .�

�V4&

6(� �#�.  

)8(  
 

n X o X p X n X o X p X n X o X p X

n X o X p X n X o X p X n X o X p X B

+ + + + + + + +
+ + + + + + + + + ≤

1 11 1 12 1 13 2 21 2 22 2 23 3 31 3 32 3 33

4 41 4 42 4 43 5 51 5 52 5 53 6 61 6 62 6 63

  

 
  

9��� 1 .	�1-5�- m��$ 	�B�& 

 

6H��/6�9�7L [��  %!2� ���(��  5��( ���(��  %4�F 8��  

 6H��1  n1 o1 p1 

 6H��2  n2 o2 p2 

 6H��3  n3 o3 p3 

 6H��4  n4 o4 p4 

 6H��5  n5 o5 p5 

 6H��6  n6 o6 p6 

  

3-3-4 ��
�N E8
��-	  

�5)�P )�#7� 
k-�#$ 
F�  
��
� � )�#�& E�!� �5�)� .�
MJ�� � %4�F .�
#$�� )�#7� 3� 3��� �� #��� � 

8�� 

 5) v(�4& 5�U 3� 3-  %4�Fe 
H� 8�5�) �5 
�* 6�)�#�& �#14A
 5�- 3� Q�V�&:  

)9(   X X X X X X eM+ + + + + ≤13 23 33 43 53 63  

  

3-3-5 !�	
 E8
��-	 ���1  

 v(�4& 5�U 3� )
L 

 
F�w  6H�� R� 5) � 34H
 5) *�5z �#1- 5�- 34"�( 3�  J�����& �5�2v=w×z 

 3� Q�V�& #��� 34H
 5) 6"�(#��� 5�-. � 
Fnmax  �nmin  .5�- *��� )5�& ��"�( C`�#$ � 
k-�#$ N��
� 3�

#��� E�!� �5�)� 8�5�):  
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 )10(  min maxij
i j

n v X n≤ ≤∑∑  

  

3-3-6 J�� 3� 3��� ��  C`�#$ .5�- 6H�� 

 5) 3-f   %4�F 8��e  *�5 

 5) � 6(� *��� )5�& �
H�6  6H��

%& t�
7� �5 
�* 6�)�#�&  �8�5�) .5�-8�1-:  

)11(   X X X X X X f e+ + + + + ≤ × ×13 23 33 43 53 63 6  

  

���(�� )�#7� %L
U *� N��
� 3� 5��( � %!2� .�
g �h 	�1-5�- )�#7� �  C`�#$ N��
� 3�  �#- 

c � d  
H�

%& 8�5�) #���:  

)12(   X X X X X X g c+ + + + + ≤ × ×11 21 31 41 51 61 6  

)13(  X X X X X X h d+ + + + + ≤ × ×12 22 32 42 52 62 6  

  

3-3-7 (�A��
 
���5 E8
��-	  

J��5�) )�#7� 
F�  �� �5 �)�H4(� )5�& .�
Yk 3��F 3� )�� �)�) i��D� .�3- 1�2 k= ) � �)�� .�
�

��
F5B� (J��5�) )�#7� 
k-�#$ �  
��
� �
Cam�#��� 8�5�):  

)14(  kY cam≤  

  

3-3-8 EN�$ E8
��-	  

 �5)�P 

 %L
O& 6P�( v(�4& 
F� 
��
� %4�FG J�B1� 
4&�!�- #2 5) 
4�9  Jx�5 K
O& �G 2/0 

�#��� %& t�
7� 
�* 6�)�#�& 	+ v(�� %L
O& 6P�( 	�B�& .�
� )��:  

)15(  [ ] 
i

i

X
car ==

∑
6

3
1

3  

)16(  
/   G car O× ≤1 2  

  

3-3-9 �<�	 ��R E8
��-	  

8�5�) � �)�� %H1& 
�x Q#& J�� .�

�V4& 3�!-:  

)17(   ,     ,         , ,..., ,     , , ,     ,  ij kX Y i j k∀ ≥ ≥ = = =� � 1 2 6 1 2 3 1 2  
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3-3-10 5�T�� UA�  

 .
�F �*�#��	��� K#
 0��� 6(� #&+5�- C$ .�( 3� 31��� .�D1
�5 � C$ 6�H�- �#1
) . 0��� t�
7�

 �/�� .�
5�- 3D
 	)5�+ 6(#�  ��H& 3� K#
 #��� �5�) �5 J@D& 31�B
 C`�#$ 3- 6(� %�#�.  

31�B
 .*�( C`�#$ Q#& J�� K#
 0��� .�
	�1-5�- 3� o��
& �J��5�) .5�#��� � NO� 3� o��
& 31�B
 �
  �

3�)�� 3� 34A��� 31�B
 %& 6P�(#���.  

)18(  k  D . .( ) i
ij ij k

i j k i

X
Min W C X Y S G

e
= + +∑∑ ∑ ∑ 3  

  

3-4 9�	 �
�&�.��  

  k    D . .( ) i
ij ij k

i j k i

X
Min W C X Y S G

e
= + +∑∑ ∑ ∑ 3  

s.t. 
)18 -1(   X X X X X X P+ + + + + ≥11 12 13 61 62 63 1 

)18 -2(    

)18 -3(    X X X X X X P+ + + + + ≥21 22 23 31 32 33 3  

)18 -4(   X X X X X X P+ + + + + ≥51 52 53 61 62 63 6  

)18 -5(   X X X X X X P+ + + + + ≥41 42 43 51 52 53 5  

)18 -6(  X X X X X X P+ + + + + ≥31 32 33 41 42 43  

)18 -7(     ij
i j

X p≤∑∑  

)18 -8(
 

n X o X p X n X o X p X n X o X p X

n X o X p X n X o X p X n X o X p X B

+ + + + + + + +
+ + + + + + + + + ≤

1 11 1 12 1 13 2 21 2 22 2 23 3 31 3 32 3 33

4 41 4 42 4 43 5 51 5 52 5 53 6 61 6 62 6 63

  

)18 -9(   X X X X X X eM+ + + + + ≤13 23 33 43 53 63  

)18 -10(  min maxij
i j

n v X n≤ ≤∑∑  

)18 -11(   X X X X X X f e+ + + + + ≤ × ×13 23 33 43 53 63 6  

)18 -12(   X X X X X X g c+ + + + + ≤ × ×11 21 31 41 51 61 6  

)18 -13(  X X X X X X h d+ + + + + ≤ × ×12 22 32 42 52 62 6  

)18 -14(  kY cam≤  

)18 -15(  [ ] 
i

i

X
car ==

∑
6

3
1

3
  

)18 -16(  /   G car O× ≤1 2  

  X X X X X X P+ + + + + ≥11 12 13 21 22 23 2
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)18 -17(  ,     ,      , ,..., ,     , , ,     ,  ij kX Y i j k∀ ≥ ≥ = = =� � 1 2 6 1 2 3 1 2  

  

4  �
��	 �����	  

 � .B�5 3&��
� �'@�& C$ 6�� Q#& J���)�� ��5 E�!� %��A�� .�
�� .#1���&* .�  �#� �)�) 37(��

6(� .�)��� � .)5�& 379�f&  �/�� 6�� 	+ ��"'U� *� � 34L
F 5�
` 
M�#& 	'�F 	�4(� ��5 E�!� B�� Q#& .*�(

%& �)�H4(�))
F .��5 %F#1��5 � %��D1
�5 %!7L v��
� 3� 3��� �� �)��  	�4(� .�'�F6H�� 
c�$ Q�$ 5) �	  .�


3� Q��#4&  �5�224 6&#P 6"�(- 24 8�� .�
� 6$�
4(� 6"�(  Q�U 5) � 6(� %4�F24  C`�#$ 6"�(16 

6"�( #�5�) #�H& .5�- . 5)C��A&  %4�F C&��" .#1���&* �� ���(�� 5) Q�7L 	�1-5�- .#1���&* �.#1���&*

6H�� 

 5) m�L )5��& 3� 3��� �� 6(� ���H4& D1
�5 3"�D/& C- 5) .5�-��5 %F#1��5 � %��  .� �)��200 

6&#P 3� Q�V�& %��A�� .�
�� %& %
)#1��� .C&�� 6��X C&��":  

•  ����(�� Q�7L 	�����3 
H�) *� [�
�8  �� ]�28 #7� *�5 ]�2 (  

•  ���H!�� Q
41- #��l� 5) 	����� 
AL�2
H�) *� [�
�8  �� ]�21 )�#&�� (  

•  �	����� 
AL� 	��7&1
H�) *� [�
�1  )�#&�� ��8 ]�2(  

• �	����� 
AL� RD-1  
H�  

C&�� %4�F C&��" � :3��F 3� %@D- 
H� R� � J���
( 
AL� ��#1��5 ��5)�P ���4() R� 

 5) C`�#$ 3- .�

 8��3 %& 
H� v(�4& 5�U 3� i��� 6�� 
�A& �)�#�& � 5��& 

 R�L�
� 3� 3��� �� ���(�� 

 5) � #1���

 3��*�5 C`�#$3 8�� 5��& 3� %4�F%&  �B"� �
 6L5 
� .�

�A& 5) 34�9� ))
F �  3� )�#7� J�� #&+5  B�� �5)�P

%& i��B`�#��� . 
c�$ Q�$ 5)8  )�#$ � 6��X ���(��15  E�!� 5��( ���(��)E@��- �
 ( )��� 	�4(� J�� 5)

)5�).  Q�#� 5)2 6H��6(� �#� �)�) 	��� .5�- .�
.  
  

  

9���2. 6H��E�!� .�
�� #�#� .�
  

  

6"�(  8 %9�16  12  %9�20  16  %9�24  20  %9�4  24  %9�8  4  %9�12  

6H��  Q��   �)   �(   5��S  8/1�  8��  

  

 

12X =6H�� 5) 3- E�!� 	�1-5�- )�#7�  .5�-8 -16 %& Q�V�& 5��( ���(�� 5) � #1���. 

22X =6H�� 5) 3- 	�1-5�- )�#7�  .5�-20-12 %& 5�- 5��( ���(�� 5)#11-.  

	�D
  3-5�U�#� t�
7� '�`  i�6H��  .5�-8 )5�) )��� 34"�( .6H�� *� � #�5�) %4"�( CP�#� 8
 �� �
	+ 

 *�5 5) )
L 

 3- %���8 3� Q�V�& 6"�(  �#� t�
7� %4H�� CP�#� C�9) 3� �6(� 5�-�  6H�� )5�#� 	�@&�

 *�5 	+ .�)
L 5) .#7�E�  �� *�
&� 6H��)
�F 5�
` .  
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 �*���)5�& %��A�� .�
�� )�#7� J��7� � %(5
� 6��24  3� �5 *�5 3���� 6"�(i�  *� [�
� �� .��A& %��&* �*��

 6"�(8  � ]�24  3� 6"�(4 %& 8�A�� �6"�( 8���D� .6H�� 5) )�
L� )�#7� C`�#$ �5�D� Q�#� 5) �
 3  �

 	�1-5�- m��$ 	�B�& �5�D� Q�#� 5)4 ��#� �)5�+ 6(�.  

  
9���3. �*�� 5) %��A�� .�
�� )�#7�& .�
>5�-  

  

%��A�� .�
�� )�#7�  6"�(  �*��%(5
� )5�& .�
  

25  8 %9�12  Q��  

30  12%9�16   �)  

60  16 %9�20   �(  

50  20%9�24   5��S  

20  24%9�4  8/1�  

15  4%9�8  8��  

  
9��� 4. 	�1-5�- m��$  

6H��/6�9�7L [��  %!2� ���(��  5��( ���(��  %4�F 8��  

6H�� 1  600000  700000  700000  

 6H��2  700000  800000  800000  

 6H��3  800000  900000  900000  

 6H��4  900000  1000000  1000000  

 6H��5  1000000  1100000  1100000  

 6H��6  1000000  1100000  1100000  

 

 

)19(  X X X X X X+ + + + + ≥11 12 13 61 62 63 25  

)20(  X X X X X X+ + + + + ≥11 12 13 21 22 23 3 �  

)21(  X X X X X X+ + + + + ≥21 22 23 31 32 33 6 �  

)22(  X X X X X X+ + + + + ≥51 52 53 61 62 63 5 �  

)23(  X X X X X X+ + + + + ≥41 42 43 51 52 53 2�  

)24(  X X X X X X+ + + + + ≥31 32 33 41 42 43 15  

)25(   ij
i j

X ≤∑∑
6 3

25 �  
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)26(  
 

X X X X X X X X X

X X X X X X X X X B

+ + + + + + + +
+ + + + + + + + + ≤

11 12 13 21 22 23 31 32 33

41 42 43 51 52 53 61 62 63

6 7 7 7 8 8 8 9 9
9 1 1 1 11 11 1 11 11� � � �

  

 

J�� 3� 3��� �� 6H�� 

 5) 3-  C`�#$ .5�-3 8��  %4�F3  *�5 

 5) � 6(� *��� )5�& �
H�6 6H��  .5�-

 6�)�#�& �8�5�)156(� 
�* �5�2 3� �.  

)27(   X X X X X X+ + + + + ≤ × ×13 23 33 43 53 63 3 3 6  

  

���(�� )�#7� %L
U *�  N��
� 3� 5��( � %!2� .�
8 �15  C`�#$ N��
� 3�  �#- 

 	�1-5�- )�#7� �7 �3  
H�

6(� .6�)�#�& �>9  .�
16  �17 %& t�
7� 
�* �5�2 3� #���.  

  

)28(   X X X X X X+ + + + + ≤ × ×11 21 31 41 51 61 7 8 6  

)29(  X X X X X X+ + + + + ≤ × ×12 22 32 42 52 62 3 15 6  

  

4 �V�?����# 2�
�&�.�� �8��� �  

 5)39��& J�� � %F#1��5 � %��D1
�5 E�!� %��A�� .�
�� .#1���&*31�B
 K�#
� 
� B-
D� �� .�  3� o��
&

J��5�) .5�#��� � NO� �	�1-5�-  ��
 � 31�B
#& �6P�( 
M�5�
`6L
F .8
 J�1S  Q#& %��5�- ���X� 6��

3��5� ��#�  �)�� ��5 E�!� ��"'U� *� #�)
F �)�H4(� 	'�F 	�4(� .� . W��4� *� C2�$ m�L Q#& C$v(�� 

 
� �BL����1�9 5  .
�
� *� 	���3� 6�A� %�P
S %4H�� 84A�(  6��X %4H�� 84A�( � 34��)31�B
 	�B�& C-  
�

6H�� NA$  #�#� .�
 )�#$ 5)20 31�B
 5) i
�- #25) %& 	��� %!�` 84A�( 3� 6�A� �5 �
 #
) .8
 J�1S  ��

%& �3&�1�(
� N9�` 5) %/1(
M� R�  �/��6��c5 � �B���� i��BL� 	�B�& 	����*�#�� B�� �5 C1(
� 5) .#1&

)�D� .
�F .   

 5)
c�$ Q�$ � *� i�� %(5
� )5�& 	�4(� 5)150  	�F5B�9 J��5�))SC ( %9
41- 6��X J��5�) .)�#�& )�#7� �

5�
` �)�H4(� )5�& 34L
F 6(�.  5) .
��
� � ��5 �5�*� C�� � CD$ 	�&*�( v(�� 3- 6(� 
-? 	����18  *� 3f��

J��5�) 5�->& 	�4(� %!2� .�

�A&  �#� NO� %@�L�
� 6��X .�
 3-3� 	�4(� R�L�
� Q
41- B-
& CO4& 

%&  #1���� %& v�L 
c�$ Q�$ 5)  3�!�� C��(� ))
� 8/$ � 	�B�& 	��� �5 J��7� 5�M1& 3�qP��  .�
@�L�
�% *� 

j�
U J��5�) J��  �
&)�D� �#
��.  �
��) %��( *�	�&*�( 
 ��*�
&� J��
� #�5��� 3- J�
4D�& 3��&
( 	����5�) � 

.�
�� %��A�� %& #���. .�
�� %��A�� 6(� 3- 3� 	��1" C&�" 8�& Q��� �%��&*�( 5) %�1
�D
 �� b�4� Q��� 

.5��1L %��� *� b'��� ��"'U� � ��U���5� 
O" %����) }
f& %& #���]19[ . �>931�D- 5�M1& 3� 31�B
 	)
-� � 3

� .�� 3 %F#1��5 � %��D1
�5 E�!� 5) %��A�� .�
�� )�#7� i��BL� � .
�F5�-%& 	��� J��5�) .
4��� )�#7� *�

 �)�H4(� )
@!D" *� %�a�� ]f( �� %9
41-)
-.  
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%& B�� %�+ .�
5�- .�
� )��1��� 	��1" 3� 	���6�)�#�& 6�)�#�& 	�_D
 .
4��� .�
  
�* .�
�5  
M� 5)

6L
F .39��& J�� 5) 6�)�#�& J�� *� Q#& #$ *� i�� %F#�_�� C�9) 3�  
M� K
2 �
#�)
F. 6�)�#�& J��  �


�5��"*� #��:  

• 6�)�#�& .#1D4��c5 ]19[ 3- .�5�) ]f( K�f7��.
�>� %�a�� �)�� � W��4� C2�$ #��� 5) R� 

�)�#�& C��` Q��` � 31��� #���. ]f( 6��c5.#1& o��
& 3� 8�A��.#1� N(�1& 6H�� .�
 .5�- #& 


M� 6(� 3� %�5�2 3- %P
� 6H�� �
 )5�& 3`'" .�
�� %��A�� %D� #1���. J��
��1� J�� 6H�� �
 #��� 3� 

���� ]��2 J�� )�
L� 8�A�� .#1� #���. 

• 6�)�#�& .�
 5�F*�(�� ]19[ 3- 5) 	+ �) 
AL� E�!� 3- 3� 

 %!�9) %D� #1���� �� D

��# 5) R� 

6H�� .5�-� 6�9�7L #11-. 

• 6�)�#�& b��P%F)�9+: u(5
� �
 	��� %&#
) 3- )�#$ 62% )�
L� 6��� 5�- *� Q'4P� b��P  W�5 

 %&#�
� � *� 0���J�
� 6��@� )�
L� 6��� 5�- %&#��� )�
L�  �9��  5�f� v(�4& 7 u9�5/ 7 6"�( 5) 

U% 3����*�5 3� b��P Z��4$� #�5�). �#& b��P E� *� 6H�� N� 15 u9� 20% i
�- %&#��� � *� 

uL
U r���
�� uD�� *� )�
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model: 
sets: 
i/1..6/:shift; 
j/1..3/:polic; 
k/1,2/:position; 
klinks(position):d,y; 
ijlinks(shift,polic):c,x; 
endsets 
data: 
G,s,B,M,nmin,nmax,cam,O=@OLE( 'c:\data.xlsx','G','S','B','M','nmin','nmax','cam','O'); 
enddata 
MIN=@SUM(shift(i):@sum(polic(j):c(i,j)*x(i,j)))+@sum(position(k):d(k)*y(k))+@su
m(shift(i):s*G*(x(i,3)/3)); 
x(1,1)+x(1,2)+x(1,3)+x(6,1)+x(6,2)+x(6,3)>=25; 
x(1,1)+x(1,2)+x(1,3)+x(2,1)+x(2,2)+x(2,3)>=30; 
x(2,1)+x(2,2)+x(2,3)+x(3,1)+x(3,2)+x(3,3)>=60; 
x(3,1)+x(3,2)+x(3,3)+x(4,1)+x(4,2)+x(4,3)>=50; 
x(4,1)+x(4,2)+x(4,3)+x(5,1)+x(5,2)+x(5,3)>=20; 
x(5,1)+x(5,2)+x(5,3)+x(6,1)+x(6,2)+x(6,3)>=15; 
@sum(shift(i):@sum(polic(j):x(i,j)<=250; 
6*x(1,1)+7*x(1,2)+7*x(1,3)+7*x(2,1)+8*x(2,2)+8*x(2,3)+8*x(3,1)+9*x(3,2)+9*x(3,3
)+9*x(4,1)+10*x(4,2)+10*x(4,3)+10*x(5,1)+11*x(5,2)+11*x(5,3)+10*x(6,1)+11*x(6,
2)+11*x(6,3)<=B; 
x(1,3)+x(2,3)+x(3,3)+x(4,3)+x(5,3)+x(6,3)<=3*M; 
nmin<=40*@sum(shift(i):@sum(polic(j):x(i,j))); 
40*@sum(shift(i):@sum(polic(j):x(i,j)))<=nmax; 
x(1,3)+x(2,3)+x(3,3)+x(4,3)+x(5,3)+x(6,3)>=3*3*6; 
x(1,1)+x(2,1)+x(3,1)+x(4,1)+x(5,1)+x(6,1)>=7*8*6; 
x(1,2)+x(2,2)+x(3,2)+x(4,2)+x(5,2)+x(6,2)>=3*15*6; 
@for(position(k):y(k)<=cam; 
car=@floor(@sum(shift(i):x(i,3))/3)+1; 
((1.2*G)*car)<=O; 

 [
 D

ow
nl

oa
de

d 
fr

om
 ja

m
lu

.li
au

.a
c.

ir
 o

n 
20

26
-0

1-
07

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            14 / 14

http://jamlu.liau.ac.ir/article-1-513-fa.html
http://www.tcpdf.org

