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Trip distribution is a very important step in transportation modeling context. Many 
decent researches have been dedicated to the importance of the models for this third 
step of transportation modeling. Entropy maximization model is one of 
thermodynamic models and is implemented in modeling various scientific 
Phenomenons. As the name implies, entropy maximization model tries to find the 
maximum entropy under which a system is supposed to be stable. Making pretty little 
changes to the thermodynamic nature, we can very easily use this phenomenon to 
distribute trips. As the problem here is an NP-hard one, simulated annealing as a 
meta-heuristic algorithm is used for solving the problem. At the end, a real case 
model of trip distribution for Iran states as an application of this algorithm is 
examined.  
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� .�����  

��� ����	 , 
����� �� ����� ������� ��� � ��� ���� . �	

 ��� �!" � #�$�� 
�%��� ����	 &'" 
#��� 
�'�� (�)*

��� �+�-� �/�0�" 1�/2� ����� 3��	 ��� . �� (#�4 -�4 �5�6�

 7�$�� ���2� �'�8 �%������ ��� &�� (��8 �'�� ��� �� �9��

&�� �/:�;� .  

&9��)<� ��- -�/*�: ,��;���� ��- -�/*�: ,&���/�# ��- =��� ,

�	��: =��� ,��>�" =��� ,������ �)�?�� � �@9 
A�-  
���

�B��/�8� , 1�/2� �+��� 
����� 
��� C��* �� �*�)/�% ���'��

��� �/:�6-�<� ���.   

�'�� ��� ��� �� ,�)�?�� =��  �� �'�� ���� ��� -# �B��/�8 
���

���	 
�'�� �� 
#��� #��0	 ���� D&�� -�#-�9�� 
�/?�� &��%� �

�� �- ��� #��� ����: �B��/�8 =�� C-�E �� (��	 . ��/�2� 
���

 (����� 3��	 �B��/�8 =�� -��)GHIJ�GHJK ( MN� � �� �+�-�

 -��)� 3��	 =�� ���)GHJH ( -��O PQE� � �R����$	 #-��

&:�6 .�0��	  �?/)� (����� �	����� =�� �� A�� 
�;�# 
�%

��� ������ � ���� ���'�� �* ����� ���� �-   ����) ��+�BGHHG .(

 �����	 3�� �� D(����� �/:�� �0��	 
�'�� �� �9�� -# ��)S�%

) �����	GHJH ( C���	 -��)� =�� �� 
-�O �* &�� ��� �#��/��

#-�# . �%# �� �B��/�8 =�� 
�- �� (#�* -�* �5�6�IK �/?6 ��T8 

&�� ,�%# -# =�� ��� #-�� -# 
#�0/� CU��� �<�  HK �� �0� � 

��� V�5 (8 �� �'�8 ���"�� �* ���  #��: � 
�- �� (��	GHHW ,

 �	Q�GHHW , ��BGHHW ,GHHX � GHHY , Z��-�/��*GHHW ,

 ����� � [�Q<)6GHHX , ������* � \� -�	��GHHI#�* �-���  .

�� (�?� C����]	 ��� &��0: 7�$�� �4 �%#  ��� -# �	�0�@� 
�%

 ��!" (�)S�% ����&�� .  

�)?�� =�� D���� ��� -#  ��� ����	 -# (8 #��-�* � �B��/�8 
���

 �� �B��/�8 ^��A*�� =�� -# =��0� 
-�!6#��� � ���#�6 _��?	

�� �* ���%#�<��- ����%  �:�0� D&:�6 -�<� (8 �� 
��� (��	

��� ��� .��`� &2B��� 
��6-�<� ��]� MN� 
���  �� 
��� ��� 

�/�8 ^��A*�� ��a���� _��?	 �B�  
���# �� 
#�b =�c� d� � #��

�� -��O ��-�� #-�� �0O�� #��6 .  
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1- Detroit 
2- Frater 
3- Gravity 
4- Entropy 
5- Macro 
6- Micro 
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7- Nonpolynomial 
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 ������ � \��	�N*��* 3��	 -�� ��/�2� �*GHvX �#�# �0��	 

&�� ��� .  

^/�-�;� ���� �)���% D^/�-�;� ��� �� \�/�-��%�/� 
�%  �	 ���*

��- ���	 ��� =�/)* ���- 
��6-�<� �� ��  D�:#�l	 -��$� 
�%
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���#SA ���	#��-�*�B � ���	�)����	 �� �<� �� �- 

\�/�-��%  �+��� �� 
-���� -# �* &�� �#�* ���`	 ���%

�)�'� �� �/:�6 -�<� 
��� #�� .  

� [�`/O� &2B��� �)�8�: �� ^/�-�;� ��� 7�� �� (8 -# �* &�� ��

=�<�� DA�: \� �$�-�	 
��# h%�* &�0O�� (8 
�%  �- �)�'� 
�%
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 =��" -# ��� �#�# (�?� ���- -#G ��� �#��/�� ��� 
-�!6#��� D

&��:  

S  :  �-� ���)* �� 

S*  :  ��- ���/'� ���8 &��� �� 

f(S) :  ��- 
��� �� o�% ���	 �� S 

n : -��<	 ���-���  

T  : ����T8 
��# 

L : ��# _@� �% 
��� ��9�# ���� 
�%-��<	 #��0	 

p  : ��- y��!B =��/�� ��- �� �* �	-�E -# �����% ��  ��`O ��

���`� �/'�.   

� ^/�-�;� �* &�� �*> (�����)��* �+��� 
��� ��� �+�-  
���

�)�?�� �<�	-�E -# � &�� ��� �#�# �0��	  o�% ���	 \� 
���

���� �#��/�� ���� o�% ���	 ��#��� �)��O D���� �R���.  

��- \� ���	 �� ^/�-�;�  �� ����/�# ���- D�:#�l	 ����T8 ��

�� ��T8 �- �)�'� ���" �)* .��- \� D��9�# �<�� �% -#  ��

�% ����Sn 
-�" ���" 
��� S�� ���	  #�� . �<�	-�E -#

                                                 
1- Simulated Annealing 
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������� ����� �            %&  

  
0Δ ≤ �	-�`0� �� Sn �� �/'� S��- D����   ��A;��" D��� ���	 ��

��- �� ���)* �� ��- DC-�l)�� ��T -# #��  \� [����� �����% ��

 ���/�� -��0�)
/TP e −Δ= (�� y��!B #�� .���� �% -# ��# -

 h%�* D��# h%�* ���	 \� �� �#��/�� �� �"-�9 �<�� -��<	

�� ����.  

  

 ����� .��	
 ����� �������� �� ������ ��
 ����  

Initialize the SA control parameter (T0 , L) 
Select an initial solution, S0 
Set T=T0 , S=S0  , S

*=S0 ; Calculate  f(S0) ; 
While the stop criterion is not reached do: 
     Set n = 1 ; 
     While n <  L  do: 
          Generate solution Sn in the neighborhood of S0 ;   
Calculate Δ = f(Sn) -  f(S) ; 
          if 0Δ ≤   
                S=Sn 
          else 

               generate a random number, ( )0,1r ∈ ; 

                if  ( r ≤ / Tp e − Δ= ) ; 

                     S=Sn  ;   n = n+1 ; 

               end 
          end 
          if (  f(S )< f(S*)  ) 
                 S* = Sn   ; 
          end 
     end 
     reduce the temperature T; 
end      
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0.70 0.95C≤ ≤2/�� �� �� #�� . 
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•  
|��� _@� \� �� ^/��� ����/�# �)0� �� D1O�	 -��0�

�� 1��0	 ��� ���� �� �� �<� �� U��0� � &�� f2?� #��: 
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��# �� �#��/��  
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��#   y��!B =��/�� �* #��

���� D�	�� �����% ���" ���� �HK���� �E-# .  

}�� �#��/�� ���)% 
��# h%�* ���	 ��  #��. 

} ����� ����# _@� �% =�w GK��-   ��� �/:�6 �R� -# ��

&��. 

}&�� ��� 1��0	 #��$�� 
��# [����� 1O�	 -��0�  . 
��#

���;� #��$�� �� ^�R)	 
� ��- y��!B =��/�� �* #��  ��

 ��E \�#A� D�	�� �����%) #���KKKKKG/K ( ����. 

��� �+�-� ^/�-�;� -# ,��- ��/�2�  ���	 �:#�l	 C-�l� ��

�� #�� .  
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�  ���	 
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 �� ��#��� ����� D�l�� \� 3��	 ��� �!" � ��`� \� 3��	 ���

��0	 h�B��� � �)��� 
�.   

��- ���	 ��]�  �� �l)b -�'5 �* &�� m�	�	 ���� �����% ��

 M��	��OD���;� � �:#�l	 C-�l�  �� ��2/�� 
�  �* ����

�)%# ��<?	 �- ��@/�� \� ���6-�'5 . h�B �� 
-���� MN�

 M��	�� �E�)b �� ������ -# �* ��� ���0	OD �� \5�*  D����

� -# �<� C-�l� m�	�	 �� � �#�A:� M��	�� �l)b -�'5 ��� �� (��

�� ^* #��.  

�� eb�� C����b ���  M��	�� �* #��OD ��- �	-�`0� ��  ��

 � �@� n��$� � ����� �O�� ���� C-�l� D��� ���	 �����%

(�/� ����� �O�� &��u �% .  

 �<�G � W M��	�� \� m�	�/� OD �����% ����'� �- �q�: 
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�E�)b M��	�� �# ��� -#

��� �#�# (�?� �<?� ��� , �� (#�A:� 
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 ��� ���0	 h�B �� -���� �/��*)  Qc� �����GK (�� �)���. 

 =�<�� �* ���;���%G � W�� (�?�   �!" � ���	 ��#��� D�)%#

��� �����- ���	 ���- -# 1�/2� 
�%�'� 
 �����% �� , �O�� &��u

�� �)���.  
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