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K !�6� !�#"� � �0�b >�A. 

L !�6� ���/B�  >�A%/@ M�"� ��+*�0���=�0 � >���. 

M !�6� ���/B� V��&�� ��+*�0 >�A. 

E �� � ��+*�0 |�+� ���/B� %/@ M"� �7("5 I��� �0 �	���5>���/ �	
�0 N�� %#=�5 M"� � ���=�0. 
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: ps   >o� >�"0 V��&�� }"� f���� p . 

: if   �(*�5 M"� Q(��5 �0�b �	#MA/ !�6� �� �F�#=�0  i . 

: jo   !�6� �� %#=�5 M"� Q(��5 �0�b �	#MA j .  

: lh   %/@ M"� Q(��5 �0�b �	#MA>���/  !�6� �� ���=�0 i. 

: ma    !�6� �� V��&�� M"� Q(��5 �0�b �	#MAm .  

: ef    !�M(�%/@ M�"� � %#=�5 M�"� V�H�� "b� �� ��
 �#�@ �F"� �	#MA>���/  !�6� �� ���=�0e. 

: ijpcx    N�W<� �:�� "A S+� � S/: �	#MAp �(*�5 M"� =�/  !�6� �F�#=�0i  %#=�5 M"� �0j. 

: jkpcu   N�W<� �:�� "A S+� � S/: �	#MAp  !�6� �� %#=�5 M"� =�j >"� � M"� �0 k .  

: klpcq   N�W<� �:�� "A S+� � S/: �	#MA p %#=�5 M"� �0  J �(*�5 M"� =�/  !�6� �F�#=�0 i.  
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: lipcp   N�W<� �:�� "A S+� � S/: �	#MAp �(*�5 M"� �0/ �F�#=�0  i%/@ M"� =�>���/ !�6� �� ���=�0  

l .  

: lmpct   N�W<� �:�� "A S+� � S/: �	#MAp  V��&�� M"� �0m %/@ M"� =�>���/ !�6� �� ���=�0  l .  

: ipcaw   �(*�5 M"� >�"0 �(*�5 �(F"\/  !�6� �� %Z�� �F�#=�0i  N�W<� >�"0p .  

: jpcay    !�6� �� %Z�� %#=�5 M"� �(F"\j  N�W<� >�"0 p.  

: lpcaz   %/@ M"� �(F"\>���/  !�6� �� ���=�0i N�W<� >�"0  p .  

: mpcav   !�6� �� V��&�� M"� �(F"\m   N�W<� >�"0p .  

: ipcar    >�"0 �F�#=�0 �(F"\�(*�5 M"�/  !�6� �� %Z�� �F�#=�0i  N�W<� >�"0 p.  
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: ijpx    N�W<� ���+�p �(*�5 M"� =� ��
 S/:/  �F�#=�0i  %#=�5 M"� �0j .  

: jkpu   N�W<� ���+�P  %#=�5 M"� =� ��
 S/:j   >"� � M"� �0k .  

: klpQ  N�W<� ���+�p  !�6� �� %Z�� !�#"� � =� ��
 S/: �� $=�0k %/@ M"� �0>���/ ���=�0 l .  

: lipP  N�W<� ���+�p %/@ M"� =� � �	�?A �F�#=�0 S0�Z �>���/���=�0 l �(*�5 M"� �0/  �F�#=�0i  

�� S/:���
.  
: lmpT  �L�"Z ���+�N�W<� >�Ap %/@ M"� =� �>���/  ���=�0l  V��&��  M"� �0m .  

  

2-3-3 ��$ B�-�9 ��C��  

          1 : !�6� �� %#=�5 M"� "$�j ��
 Q(��5.  
ZJ j     
           � :I��� .#� "(H ��  

           1 : !�6� �� �F�#=�0 � �(*�5 M"� "$�i �
�0 =�0.  

iw  

           �  :I��� .#� "(H ��  

           1 : !�6� �� %#=�5 M"� "$�j ��
 Q(��5.  

jy   

            � :I��� .#� "(H ��  

          1 :%/@ M"� "$�>���/ !�6� �� ���=�0l ��
 Q(��5.  

lz   

         �  :I��� .#� "(H ��  
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          1 : !�6� �� V��&�� M"� "$�m ��
 Q(��5.  

mv   

           � :I��� .#� "(H ��  

  

3-4 	:�+� ; � <���  

  

)1(  

      

             

             

i i j j l l m m e e e ijp ijp
i I j J l L m M e E p P i I j J

jkp jkp klp klp lmp lmp
p P j J k K p P k K l L p P l L m M

lip lip
p P l L i I

Min z f w o y h z a v f z y cx x

cu u cq Q ct T

cp P

∈ ∈ ∈ ∈ ∈ ∈ ∈ ∈

∈ ∈ ∈ ∈ ∈ ∈ ∈ ∈ ∈

∈ ∈ ∈

= + + + − +

+ + +

+

∑ ∑ ∑ ∑ ∑ ∑ ∑ ∑

∑ ∑ ∑ ∑ ∑ ∑ ∑ ∑ ∑

∑ ∑∑

  

s.t. 

)2(   k K p P∀ ∈ ∀ ∈  
 

 jkp kp
j J

U d
∈

=∑  

)3(   k K p P∀ ∈ ∀ ∈  klp kp kp
l L

Q r d
∈

=∑  

)4(   j J p P∀ ∈ ∀ ∈  ijp jkp
i I k K

x u
∈ ∈

=∑ ∑  

)5(  l L p P∀ ∈ ∀ ∈  lmp p klp
m M k K

T s Q
∈ ∈

=∑ ∑  

)6(  l L p P∀ ∈ ∀ ∈  ( )li p kl
i I k K

P s Q
∈ ∈

= −∑ ∑1  

)7( ,i I p P∀ ∈ ∀ ∈  ijp i ip
j J

x w caw
∈

≤∑  

)8( ,j J p P∀ ∈ ∀ ∈   ijp j jp
i I

x y cay
∈

≤∑  

)9( ,j J p P∀ ∈ ∀ ∈  jkp j jp
k K

u y cay
∈

≤∑  

)10( ,l L p P∀ ∈ ∀ ∈     klp l lp
k K

Q z caz
∈

≤∑  

)11( ,m M p P∀ ∈ ∀ ∈  lmp m mp
l L

T v cav
∈

≤∑  

)12( ,i I p P∀ ∈ ∀ ∈  lip i ip
l L

P w car
∈

≤∑  
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)13( ,l L p P∀ ∈ ∀ ∈  lmp lip l lp
m M i I

T P Z caz
∈ ∈

+ ≤∑ ∑  

)14( ,i i p P∀ ∈ ∀ ∈  li ijp
l L j J

P xβ
∈ ∈

≤∑ ∑  

)15( 

i I∀ ∈   
j J∀ ∈   

l L∀ ∈   
m M∀ ∈  

{ } ,  ,  ,   ,i j l mw y z v ∈ � 1  

)16(  , , , ,  ijp jkp klp lmp lipx U Q T P ≥ �  

 

�	#MA �(� N�� .#� c�A %0�5�	#MA S��
 �A�	#MA � I](&?5 �0�b >�A SE+� � S/: >�A   ��"E �E	(/ ��i   �E	#MA

�F"�%/@ � %#=�5 M�"� V�H�� =� S��: ��
 �#�@>���/ �� ��"Z �@�5 ���� �� ���=�0�A�. 

�#���<��� .(/~5 V�� � V�� >�A        ��E $"0 >�EL�+5 V�E/5 � ��E
 �EL�� !�#"�E � �/A >�L�+5 � �		

%/@ !�#"� ��� >�����
.�#���<�   !�E#"@ Q�o�E0 �E 
 �5 V��&8 >�A    �E(*�5 ME�"� .(E0/    �%E#=�5 ��EF�#=�0

%/@>���/  �E� .(/~5 �� !�#"� � M�"� � V��&�� ����=�0 �E	.  �#���E<�  >�EA7   �E514     �E(F"\ ��E	A� !�E �

�� I](&?5 ���<�      �E� >"($�E�@ �E�F�(� ��"+�E�� ME�"� �E0 ��
 �(*�5 Io�W<� S/: =� � �	
�0  �� � �E		

 �#���<� �#�&�14 �516 �	A� !� �"(j�� �"((j�� � �J	� "(H >�A P# � "J� >�A�*�?� ���	
�0.  

 ��/@e e e
e E

f z y
∈
∑ �� �O� "(H c�A %0�5 �� �
�0i �"#=     �E�� ��E#�"$  !�E(0 "E((j�� �� r"L I��� �0 .

 !��	� �<5 �#�@ "((j�� P# =� ��/@ .#� !�" �O� >�"0eQ  ���J����(#�/�      "E#= I��E� �E0 �� c�EA %0�5 �

�� >=��=�0�(	:  
  

                                        e e eQ Z Y e E= ∀ ∈   
  

{ },                                     eQ e E=∈ ∀ ∈� 1   
  

     

            

             

 

i i j j l l m m e e ijp ijp
i I j J l L m M e E p P i I j J

jkp jkp klp klp lmp lmp
p P j J k K p P k K l L p P l L m M

lip lip
p P l L i I

Min z f w o y h z a v f Q cx x

cu u cq Q ct T

cp P

∈ ∈ ∈ ∈ ∈ ∈ ∈ ∈

∈ ∈ ∈ ∈ ∈ ∈ ∈ ∈ ∈

∈ ∈ ∈

= + + + − +

+ + +

+

∑ ∑ ∑ ∑ ∑ ∑ ∑ ∑

∑ ∑ ∑ ∑ ∑ ∑ ∑ ∑ ∑
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 S(*� �0.#� �      �E	(/ I��E� �E0 c�EA %0�E5  �E� >=�E�  �E
�0i   ���E+�eQ      ���� !�E
 PE# �E0 SE#�/5i   .#�"0�E	0

�� a#"�5 "#= I��� �0 ��#���<�  .(0 �+O	� �O0�� � ��
e eZ Y   �eQ  ��"Z"0 �� "$� �&	5 � "$� �	eZ�

 eY �	
�0 ���� �� P# ���+� ��  "Ai eQ   ���+�1 �� ���� ����
.  
                        e e eQ Z Y e E≤ + ∀ ∈2  

  

4 =� ��
+��  

 �0 �/?Z .#� ���#���    >�"E0 �E	(&0 I��� �0 �� N�� ��	(* ��MF� V"� �0 !� S: � >��� N�q� P# �*�E?�   >��&	E (4

�#��� �� �(#�/� . N��@)1 ( ���0� "���(0�*�?�  N��@ �)2 ( �E� N�� >�A"�����4 �(*�5 �����8 "���#�/�  �E
�0]11[. 

 ��MF� V"� =� ���J��� �0 MATLAB   ��E $ �E(*�5 ��EF >�A"�����4i       �E	(&0 ��MEF� V"E� �E0 N�E� Q9E�   �EL�#� >=�E�

)Lingo8.0 (�#�"$ S: . =� S��: �	(&0 r��@�*�?�    N��E�� c�EA %0�E5 >�"0 ��MF� V"� f��5 ���/� 738/360/2 

�#�"$ V]�� �o� ..(/A        �E:�� aE��K� "#��E+� !� =� � �E $ �EA��� ��"EZ"0 V�� >�(:� � �(*�5 M"� �&	5 ��;

�� N���� V�� � V�� %#=�5 M�"� �0 V�� � N�� e�� >o� ��"$.  

  
 ;� �1. ���/� �*�?� ���0� 

�(:� � �(*�5 M�"� ����5  2  

%#=�5 M�"� ����5  3  

>"� � |�+� ����5  5  

���=�0 � >��� %/@ M�"� ����5  3  

V��&�� M�"� ����5  1  
  

 ;� �2. N�� >�A"�����4 ���+�  

a#��  "�����4  ����<�  

1 kpd    ����	6#)250 -80(  

2 kpr  ���	6#�)9/0-75/0(  

3 ps    ����	6#)25/0-15/0(  

4 
if    ����	6#)800000-450000(  

5 
ma    ����	6#)500000-250000(  

6 
lh    ����	6#)500000-250000(  

7 jo    ����	6#)450000-200000(  

8 
ef    ����	6#)150000-95000(  

9 
, lip lmpcp ct  

, , ,ijp jkp klpcx cu cq   
 ����	6#)12-4(  

10 ipcaw    ����	6#)1500 -600(  

11 jpcay    ����	6#)1000 -400(  
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a#��  "�����4  ����<�  

12 lpcaz    ����	6#)700 -250(  

13 mpcav    ����	6#)400 -150(  

14 ipcar    ����	6#)1500 -600(  

  

5 	9G 5���H!#�A � )��$ ����%  

�	#MA �(/A� ��� �0 �(*��F � .(�R5 �"(B�= �#"#�� �� �67
 >�A      N�E� PE# �E*�+� .E#� �[�6�� �6(�?B* >�A

����"0 [�6�� � �(+�?� �8��96# �6(�?B* �67
 P# �:�"; >�"0 ^(<� ��� �O� >M#��#���  �E�  �E	 .  N�E�

�#��� �� �*�W<� �	8 I��� �0 �*�+� .#� �� ��
 �
�0. �A .(	8      �EO� "E(H N�E� �$�E(u(4 �A� >�"0 �E#��� 

�"0 N�� P# �0 S#�75 N�� �!� �0 �#�@ �#���<� P# � "(j�� P# !�" �F�L� �0 ��
    S#�E75 �EO� >ME#� ���

��#�"$  ��MF� V"� =� ���J��� �0 �Lingo ��� ��
 S:. �0     ��E
 "Eg CE*�O� �E0 �@�5    �� �E >����E� =� �E�"0 �

�� �5� I�+(+<5 ��� S#g p"
 �0 ��"($ ��"Z �@�5 ���� �	���5:  

• �� $"0 Io�W<� >�L�+5 �� �(�OZ V�� ��<*.  

• >��/� �&@ �� �:�"; >=�� �8��96#. 

• �#��� 2��  >�"0 ��� >�AS#�?� ��Z�� ���0� ��. 
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