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�� �c	�	 ����� �.!"� m	%� 8	%.D �� 	� ����)�� . �� �� 80 �	

 ������� �� �!!o# �� �� ;<!"�# �� 8����2� �+�	�� &���@	 8	O!�

�� �!!o# ;<!"�# $%� �� �� ��	 �� ��%# �� �%/ �!�� � ).�

O� �� %E��� 
�r� 5��	� �%��  !"�# )�� ����� ��+�	 8)� u�

�� 	)!R 
�!K�2G).� .  c��� 
	�� V�� ������ ��	 �E!�� ��
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���� ���	
�� ���
����� ���	
�� ���
������� ��� ��� ����� ��
 �  �! "#������ ��� ��� ����� ��
 �  �! "#                                            ...                                            ..."�
�� �
$ ' �
��  # �&�"�
�� �
$ ' �
��  # �&�                                                                      .?Q   

  

�@
�! �())	�# �����&� ���3 ��� ' A������ �(      �   B��
�C     .?8<D �)� 5.D ���	� E 

 ��
�D	 
	�� 80 �	 ���7�(	 B)� �� � =(	 ���7�(	  ��' 3G%�

=(	 �)� �c	�	 5����� �+(%# �D%.�� 
%E��� F�� �E.(.  

  

.D.D?.P#�� N��3 "�O�
� L'� G����R�#   

 �  !"�# $%� �� �%� -��l� 8���  ������� 
	�m )�)�  !"�# 

 � &�	 $%�n � ��	� �%�� ����� �� 4�� $%� )�)�  !"�# i  !"�# 

 � S!'� &�	 $%�j =��l 
�"���� �� O!� S!'� 4�� $%�  !"�# 

)�	 �)� �������  .  �D ;�%: ��)� t��: 
%E��� F�� 
	��

8��	%# 
�"���@ ����# �� =(	 �)�  
	�� ���� =��@ 

� � &�	 $%�  !"�# ������ ������� 
	�� ���� =��@ 

 =��@ � �
(�M� �/%��� B)� b��# � �)� �(��� 4�� $%�  !"�#

)�0 �� =(� �� �.!"� . S!#�# ��)� ��	 �� =��@ 

��	� )�	%6 �%�� C���%K�	.  

(���  m	%� 
�r� ��+�	 )�� �%M� ���I� 8�!� �� =��' ��	 �� �

 �%� ��.  

 �  !"�# $%� �� �%� -��Xe 5��	� �%�� ������� 
	�� 8��� 

  !"�# $%� �� �	 �%� -��[ ����� ��� �� �
'� 
	�� =��l 8��� 

 C!�	%6 �� � =(	 �)�\C!.� ������� 	� $%� �� �	  !"�# .  

 C!(� �� ��� 
�"���@ ��:  

 ��  
' �	 8%G[ �	 8��� Xe�	 $%�  !"�# 5�%�%� 8���  S!'� &

 m�?��	 
	�� 5=(	 �)� �������\ $%�  !"�# 
	�� )�)� 8��� 

 &�	[^C��	� =��@ .  

  

 

  

 ;�%: �!�� �� O!� 4�� $%�  !"�# 
	��[^=(	 �%�%� =��@ .  

 $%� 
�g��# ��.�	 �� ��%# �� &�@xy b��# 5��	� �%�� ����� �� O!� 

�	�  !"�# $%� �� 4	%# ������� 
�� =��@ �� ����� B)�=(	 ���.  

  
	�	� m	%� 
�r� ����� ��	 
	�� �.+�[^*[^=XZZ^ =��@ 

=(	.  	� ��  !"�# 8	%# �� �� ���"���� �	)+# 8)� u�O� �� &�@

 H%� &�I� 
�����	��R ���( 8)��� =��l �� � ��� ������� �"�0 ��

 C��	�:  

 =��@ ��n=11 5 \dee=��@   

 =��@ ��n=12 5 X^a`_=��@   

 =��@ ��n=13 5 \\Xee=��@   

 =��@ ��n=14 5 Xeadee=��@   

 =��@ ��n=15 5 Z\^eZ^=��@   

 =��@ ��n=20 5 Z[\`\eZ^=��@   

 5 ����� m	%� 
�r� ��+�	 b��( ��!�� )�� �� ��%# �� S!#�# ��)�

 ��!���@ �� � =(	 �
���� ��!�� �+T' m	%� �� �(��(�n>20 

�
���# �+T' m	%� �� 8)!(� 5�%� "%� �� ���� �!y�.  

5D?.�S��	� "�O�
� L'�   

       �c	�	 �����  @ 
	�� �D%.�� 
%E��� F�� s?� ��	 �� 

�%� �� .��!%E��� F�� m�?��	  
�M# �D%.�� !�� �� =(	 

V(%#] X^[�� � �)� 4�E�	 !	 80 �E�	�� �� =(	 ��%� �
  @ 

���������  ��%E��� F�� 5
�%K�0 �� =
�� �D%.�� ���z C�! 3


� �!��( �
�
# �=(	 ��"� ) .	��� �!���0 �� �E� � 8%���%� ;�2

���  @��  ���
=(	 �)�0 =()�  . 
%E��� F�� ��	�	 ��

�%� �� ��	� f�� 5�)� �@	�/ �D%.�� . ��{�� � �����	��R �!9�

 
�� s����0 �9!(� �� �)� �c	�	 �D%.�� 
%E��� F�� 
��


�� &�)� �� |���� �:<6 �� =(	 �)� C!�.# 
����) *�	X( 5

) *�	Z( 5) *�	[ ( �� |���� ��	 �	 � =(	 �)� ����0 ��!�g ��	�	

%E��� F�� ��=(	 �)� ���7�(	 �D%.�� 
.  
  

.D5D?.�R��
	H   

 �K����� 3� ����� m	%� �� 
	�� �D%.�� 
%E��� C���%K�	 ��

	 �� m	%� ����"� Qn( � �)� *��+# �"�	%� �	 �K����� ��

�� m�?��	�%� .�� C���%K�	 f	�/ �� ���� *��+# ��	 �� )�	%#

��%��%� 8�!� *9�?� 
�� . ;�%N� 	� �K����� C���%K�	 ��	 �� ��

�� *��+# ��� C!.�:  

X.  �%� �� -��X � Y 
�"�	%� 
	�� m	%� �D%�E� �� 

 !"�# �9+� $%� 
��X $%� � Y �	 ��� 3� 5).���  

 ��X �	 ��� 3� � YN y _ ��  Y�� ���O�	  &�@ 5�%�

 
	�	� ����� 11
+p  $%� �	  !"�#X � 12

+p $%�  !"�# Y 

���� �
(�M� =(	 ��)2� 8%.�	 �� ��)� b��# 5)����%�. 

Z. �g	 ��� �� �� �)� ��X � Y 3� �9@�� � �)� B}@ 

 �(��� �� ��� ~�� ����# 
	�� �9@�� ��	 �# �%� �� �	��#

�%�. 

[. i �� � �)� m�?��	 �)�0 =()� �.!"�  @ �!�	 

11+
=

pXUxX � 
12+

=
pYUyY��	� s����  ���%�. 

\.  �	 ��� 3�X �	 ��� 3� � Y@  &�@ 5�%� �� B}

1_1p $%�  !"�# x � 1_2p $%�  !"�# Y=(	 �%�%�  .

�%� �� �
(�M� ��)2� B)� b��#. 

^.  �	 �)� B}@ ���X � Y � �)� ���g	 �"�0 �� ������ 

��� ~�� ����# �# C!.� �� �	��# 	� ��"G �9@�� �(��� ��

)�%�. 

_. J �� � �)� m�?��	 �)�0 =()� �.!"�  @ �!�	

1_1_ pxXX =  �
1_2_ pxXX =�� ��	� s���� �%�. 

`.  	� �)� B}@ ��� ����"� � �)� ���g	 ��� ����"�

  @ ����"� � ��%�� m�?��	(X,Y) �%� �� m�?��	 . 

a.  ~�� ��	)1211 , ++ pp yx ( ~�� �)1_21_1 , pp yx (

 *'%# � )!�� �	�' �D%.�� =�!� �� 	� �"�0 5).��
� $%.��

)!.�. 
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�@
�! �())	�# �� ���&����3 ��� ' A������ �(      �   B��
�C     .?8<D �)� 5.D ���	� E 

d. ~�� ��	) 1211 , ++ pp yx ( ~�� �)1_21_1 , pp yx (

 ��	 5�%� $%.��(X,Y) �%� ���)' m	%� �	 ��"� ) ��!+� �.+�

�%� �	�'�� 
).����g� (  � ��	� �	�' �D%.�� =�!� �� 	� �"�0

)!.� *'%#. 

Xe.  ~�� ��	)1211 , ++ pp yx ( ~�� �)1_21_1 , pp yx( 

 � )��%� $%.��(X,Y)5�%� ���)' m	%� �	 �#)�   ��!���� �#

i32 � j16 5 i=i+1 � j=j+1 �9@�� �� � ��	� �	�' [ 

)����. 
 

5D5D?. �S��	� ���&�   

��� ~�� 5C���%K�	 ��	 �� )1211 , ++ pp yx( ��� ~�� 8	%.D �� �� 	� 

 !"�# �� �)� ���g	�� m�?��	 �� �	�' �D%.�� =(�"� �� 	� )�%�

C!�� ��.  �	 5��� ��	 8)� ���g	 �	 QR �� 
	 ��� ~�� �!.���

"� �� O!� 	� )�%� �� B}@ ��  !"�#�� �	�' �D%.�� =(�C!��.  

 �!!o# ��  !"�# �� ��	%�� m	%� �� �� �� 
	 ��� ~�� �� �.+�

�� �	�' �D%.�� =(�"� �� 5)..� �� �D%.�� =(�"� &%/ � )��!�

��� ~�� 
	�� 	� �� ��� ;�%: �� �)� B}@ � �)� ���g	 
��

)�%� �� ��������.  =(�"� &%/ 5�)� ���g	 
�� ��� ~�� 
	��

%.�� ��	�� �D]
4

3
[
n

�� ����� ��� �� �%�) .n �	)+# 8��� 

���_��
=(	 ��
� ( .��� ~�� 
	�� =(�"� &%/ 5�)� B}@ 
��

 �D%.��]}
4

7
[,3min{
n

�� ����� ��� �� �%�.  ;�%: �� ��g ��

 S!#�# �� ~��6 F�� �	 5�D%.�� =(�"� 8)� �R ����(FIFO) 

�� ���7�(	C!���� .  !"�# $%� �� ����� ��	 �� ��.�	 �� ��%# ��

 $%�x $%� � y�� �%�%� �D%.�� =(�"� �� 5C��	�  
	�� ��� 5)�0

 $%� �N?2�x $%� �N?2� 
	�� 
�K�� � y .  ���g	 
	�� &�@

 )�)� �N?2� 3� 8�%��x �� y ��� ;�%N� �D%.�� =(�"� �� 

��  �DC!.�: 	 �� =
�� �� �D%.�� =(�"� �� �N?2� �!��	 	)��

 ���(�N?2� �)� �D%.�� =(�"� ��	� �#��� ��(First In) �	 	� 

 �� ���6 3� �� �N?2� 3# 3# Qn( 5�)� B}@ �D%.�� =(�"�

 ).��� �� &����	 ]�� ) �N?2�i 8��� �� i-1 ).� �� 	)!R &����	  (

 ���6 �D%.�� =(�"� �� ���6 ���60 �# )�)� �N?2� Qn( 5�%�

�%� �� �D%.�� =(�"� ��	� 80 
�E�.  
  

?D5D?."��	���F� "�H��(M�   

 
�"�	%� �	 ��� �� ��!� �� �	�' �(��� ��%� ����� ��!+� ��	

 �%��� B)� b��# �	 ��"� 80 B)� b��# ��� ��%� �D%.�� �K�����

 � �)� m�?��	 m	%� ��	 ;�%N.�	 �� 5)��� ���)' m	%� ��

!D%.��)� )�	%?� ����� ��� �� m	%� =.  

  

ED5D?.P#�� "C�� +��T �J   

    &��D	 8��).�� =�)6 h	)@	 8��� 
�� �� 	� 
��( ;�)'�R

 3� �)�0 =()� m%6 
�"�	%� S9y	 �� ����.G �.+� 5C!.� ��

 ���"�	%� C!.� �� �+( )��� ���	� �%�� h	)@	 
	�� ��6 8���

��%� 	� ).��� 8��� ��	  ��� �� 	� ��	 
	�� 5C!�� �	�' �(��� 

�%� ��  �D ��� F�� �� �%�.�:  

 �� ����.Gn-3 3�  
' 
�� �	��# �� �)�0 =()� �#�� m	%� 

 C���%K�	 ��	�	 �� ��K�0 )��� ���	� �%�� =�)6 
	�� ��6 8���

       �	�' �(��� ��%� 	� ).��� 8��� ��	  ��� �� ���"�	%� �".#


�"�	%� �� �.+� 5C!�� �� ��� =�)6 
	�� ��6 8��� ��	 �#0 

�%� �� ����� ��� �� �)� h	)@	 s!R �	.  5m	%� 
��( ;�)'�R

 �D%.�� =(�"� &%/ �	)+# ��  '	)@ �� �%� �� 4�E�	 �����

)��� ��	� �� �	��#.  
  

QD5D?. P#�� "C�� U����   

9!"�# �9
' 
���	��# �� �� ���"���� 
�� �� m	%� 
��( $%.��� 

	)@	 80 �� �%� �� &��D	 5)�	 �)2� h.  8��� 3� ����.G �.+�

 ������ 4�K.� �� ��K�0 )��� ���	)� �%��  
' 
���	��# �� ��6

 B)� b��# 	)��	 5)�)� �K����� 3� 
�"�	%� B)� b��# �!�

 	� ).��� ��6 8��� ��	  ��� �� ���"�	%�^ ��	� s�	O�	 ):�� 

�%� �� ������ �"�	%� ���( �� Qn( �. .�� �".# 5m	%� 
��( $%

 �D%.�� =(�"� &%/ �	)+# ��  '	)@ �� �%� �� 4�E�	 �����

)��� ��	� �� �	��#.  

  

;D5D?.�S��	� "�O�
� G����R�#   

 C���%K�	 5H%� �� �)� ��	� f�� �	O�	 1�(	 �� s?� ��	 ��

�%� �� �c	�	  �i f�� �� �D%.�� 
%E���:  

 V��.. �� ��E�	 �D%.�� =(�"� 3� 	)��	  )�	%�� �� �%�

).� ��!6i 	� �)�0 =()� 
�"�	%� �N?2� . ��  ��� �N?2� ��	

 �� �)� ���g	 
�� ��� ~�� �� �%��� &�	 =��' �� =(	 =��'

 �	 �)� B}@ 
�� ��� ~�� �� �%��� 4�� =��' � =(	 m	%�

=(	 m	%� .  

 V��5. C!���� �� )!�%# �!��	 m	%� 8	%.D �� ��)� m	%� 3� 

5m	%� ��	 �� ��� �� 8�)� ����� 
	�� ������� �.!"� m	%� 

 $%� 
���g��# �����xy=(	 �)� ����� ����� ) .  �!��	 m	%� ��	

 =��' �� �� t��: 
%E��� F�� ��X j[jX �� =(	 �)� 8�!� 

�� =(� $%� 
�g��# ��.�	  !�� �� � )�0xy ����� ��� ��      

���� =��@ ��	 
	�� ���� 
�"���@ �	)+# �%�          �

 �"���@ ��	 �	)+# �� )..� �� 	)!R s��� �	)+# 

)��� �� �
(�M�  ��' ��#%� ��!�� ����� �� � ��%
� ����( . ��	

C��!� �� ����� �.!"� m	%� 8	%.D �� 	� ��)� m	%�.  ��i �� 4�]

 3� �� S!'� �%�� =���)M� �	 �!y �� ��.�	  !�� �� �� =(	

� �!� 58��� )�)�  !"�# ������� �� ��
#�	 �� 
�K�� =���)M

 $%� 
��  !"�# �"�0 �� �� ���"���@ ����# ��	)� �%�� ����� ��

������� S!'�  !"�# �� ;��7�� ���� 8��� �� 4�� � &�	         

m	%� 5)�%� ���%� ).�	%6 ����� ��)� 
��.  
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�@
�! �())	�# �����&� ���3 ��� ' A������ �(      �   B��
�C     .?8<D �)� 5.D ���	� E 

 V��?.  ) �	��# 4�� (	�� 5�K����� *��+# �� ��%# �� m	%� 


 ����"� �����  @	�� �9+�(X,Y)�� 	��	 	�  m	%� ����"� �# C!.�

 ��	 �N?2� Qn( 5�%�  :�@ �K����� ��	 �� �)�0 =()�

�� ��!6i �D%.�� =(�"� �� 	� m	%� B)� b��# ����.G � C!.�

 5)��� =(� �� B)� b��# m	%� ����"� �	 ��2!� )�)� m	%�

	%� ����"� ��	�� 	� �.!"� m	%��� �	�' =(� �� m C!��.  

 V��E. &%/ ��	��  '	)@ �)� 4�E�	 
�� �	��# �	)+# ����.G 

   4�E�	 
��( $%.�� � 
��( ;�)'�R ��K�0 �%� �D%.�� =(�"�

 ���}R ��.  

 V��Q. )  *'%# 4�� ( �� ���	��# �	)+# ����.G 4�� ��	 ��

 �� �� � )!(� �%6 �	)�� ����2!�[eB)� b��# �R�!R �	��#  �!!o# 

 4�� �� ;�%N.�	 �!y �� � C�%� �� *'%�� ).�� 	)!R[C��� �� .  

 V��;.C��!� �� ��� �� ���"� m	%� 8	%.D �� 	� �.!"� m	%� .  
  

E. �S��	� "�O�
� L'�  �,)	S ����!  

  =!�] b��# ���	��R �	)�� 
	�� 5=��' ��	 ��e,eX �	)+# Z\ 

 *9�?� ��+�	 �� ������� �2����0 ����� F�� �� �� �9!(� ��

=(	 �)� 8�!� �D%.�� 
%E��� F�� � �+T' m	%�.  

 �	)D	 ���g��# 8	O!� � ���� �!� �9:�� �� s����0 ��	 ����# ��

 ���� �� ����N#[1,100]).��� �� .  

 8��� � B)� b��# �	)�� �� �%��� 
���	�%�� 4	)� �� 
	�� Qn(

=(	 �)� ��	� s���� O!� F�	��R.  

�	 ����# �� $%� �� �	 �
'�  !"�# 
	�� �� ���"���� �	)+#  c��� �

 �( 4	)� �� 5).��� �� =��l 	)��	 �	 � =(	 �)� ����� ��� ��

 ����� ��� �� )�)�  !"�# $%� �� 
	�� �� ���"���� �	)+# � 8���

).��� �� 8��� ��"G ��	�� 4	)� �� �%� ��.  

�	 �D%.�� 
%E��� F�� � �+T' F�� ���%�)� 
	�� �	O�	 4�� 

Turbo c++  �	 �)� ���%� 
��)� 
	��	 
	�� � �)� ���7�(	

 �)��	��RZ,\ =(	 �)� ���7�(	 O#�� �K!� .  

 &�	)� ��)X ( F�� � �+T' F�� �	 �)�0 =()� B)� b��#�	)��

=(	 �)� 8�!� 5�"�0 F�	��R 8��� �	��� �� �D%.�� 
%E���.  

 
���	�%�� 5&�)� �� ��	�	 ��)Z (�� �%��� �� B)� b��# ������ 

 �	�%�� � F��)[ ( �� F�	��R 8��� �!� ������ �	�%�� �� �%���

=(	 �)� C!(�# F��.  

  

 2'��..�MWT P#�� L'� ' �S��	� "�O�
� L'� C# ���X ���! Y���
 ) γ=0.01(  

\� � ���
�  �M!#  ����$add  ����$rem ]�H A!��TS B��CTS �)3# ]�H A!�� �)3# B��C 

1 9 1 0 858 0 858 1 

2 9 1 0 891 0 891 0 

3 9 1 0 974 1 974 1 

4 10 1 0 1109 1 1110 2 

5 10 1 0 804 1 804 2 

6 10 1 0 910 1 910 2 

7 11 2 1 1042 3 1047 9 

8 11 2 1 1203 3 1204 9 

9 11 2 1 1240 3 1240 9 

10 12 2 1 978 6 978 35 

11 12 2 1 1219 6 1219 35 

12 12 2 1 1431 5 1441 34 

13 13 2 1 1186 7 1186 120 

14 13 2 1 1480 7 1480 119 

15 13 2 1 1176 6 1176 117 

16 14 2 1 1403 10 1403 358 

17 14 2 1 1509 12 1512 357 

18 14 2 1 1148 13 1148 358 

19 15 3 2 1682 20 1682 965 

20 15 3 2 1504 16 1504 967 

21 15 3 2 1375 24 1375 967 

22 16 3 2 1253 26 1253 2436 

23 16 3 2 1560 29 1560 2286 

24 16 3 2 1411 28 1411 2277 

  

 �! ^�!�� +��(F��B����H"2'�� :  

 ����� ��+�	 :��
� 
�� ��� �	)+#  

 ����@Add  : �)� ���g	 
�� ��� ��%� �� �� 
	 ����@ �	)+#

 �%� �� ����� ��� �� =!D%.�� 
	��  

�@ ���Rem  : �)� B}@ 
�� ��� ��%� �� �� 
	 ����@ �	)+#

�%� �� ����� ��� �� =!D%.�� 
	��.  B)� b��#TS  : b��# �	)��

�D%.�� 
%E��� F�� �	 �)�0 =(� �� B)�  

 �9:	 B)� b��# : m	%� F�� �	 �)�0 =(� �� B)� b��# �	)��

�+T'  
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 8���TS  :	%� 8���0 =(� �� 
	�� ������ 
	��	 8��� F�� �	 m

�D%.�� 
%E���  

 �9:	 8��� : F�� �	 m	%� 8���0 =(� �� 
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�+T' m	%�  

  

  
 �# �	
5 . "�O�
� ]�H A!�� ]_�`#�S��	��MWT P#�� L'� '   

  

  
�# �	
 ? . �MWT L'� ' �S��	� "�O�
� L'� �O(�
 ������ B��C ]_�`#)�(
�a 9
$�!(  

  

&�	)� �� �� ��%K���� F�� B)� b��# )!���� �� �)��2� H%� 

 F�� B)� b��#  �	 ��� ��!�� B	�M�	 
	�	� �D%.�� 
%E���

 5F�	��R 8��� ��� �	 �� =(	 ���@ �� ��	 � =(	 �+T' m	%�

        
���� 
�"���� 
	�	�  c��� ����# �� �D%.�� 
%E��� F��

 �� s�	O�	 ����� ��+�	 �� 
��	%� �� �:%N6 � ).��� �� 5)���

=(	 �+T' m	%� F�� �	 
���� ��!�� 8��� 
	�	� . ��i �� 4�]

 5�+T' F�� 
	�� �)� ���%�)� �	O�	 4�� �	 ���7�(	 �� �� =(	

 �� 
	 ��
� 8	%# �� �".#Ze ��!�� F�	��R 8��� �� C� 80 	� ��� 

�%��  @ ]��.  

  
Q. "�(� �O(�
  

�%�.� �� 
���7( �� 
	 ����� 
	�� ����� ��	 �� $%� �� ��%# �� �

�� ;<!"�# ��� =�)6 5)��� ���	� �%�� 8����2� 
	�� )�	%#

 � t��: F����  @ F�� �� � �)� �c	�	 �g��� ������� &)� 3�

 �c	�	 �)�0 =(� �� &)�  @ 
	�� O!� �D%.�� 
%E���  @ F��

)� . 
%E��� F�� ���9�D �(��� 
	�� t��: F���� F�� �	

(	 �)� ���7�(	 �D%.��= . ���9�D �	 ���@ �#�
(�M� |����

=(	 �)� �c	�	 �D%.�� 
%E��� F�� S(�.� . �+(%# �%�.� ��

�� 5�)� �c	�	 &)�# &���@	 �!!o# �� � ��%�.�).G 
���7( 8	%

� ;<!"�# �� 8����2� �+�	��� 	� �9:�� �	 �!y �������	��R 1�(	

�%�� ��	� &)� ��.  

A�#��  
[1] McLafferty, S.L., Ghosh, A., Multi-Pupose Shopping and 

the Location of Retail Firms, Geographical Anal, 1986, 

pp. 215-226. 

 

[2] Mulligan, G.F., Consumer Travel Behavior: Extensions of 

a Multi-Purpose Shopping Model, Geogeaphical Anal, 

1987, pp. 364-375. 

 

[3] Thill, J.C., Spatial Duopolistic Competition with Multi-

Purpose and Multi-Shop Shopping, Ann Regional Sci, 

1992, pp. 287-304. 

 

[4] Berman, O., Huang, R., The Minisum Multipurpose Trip 

Location Problem on Networks, Transportation Science, 

2007,pp.  500-515. 

[5] Berman, O.R., Huang., The Minisum Collection Depots 

Location Problem with Multiple Facilities on a 

Network, J. Oper. Res, 2004, pp. 769-779. 

 

[6] Huang, R., Network Location Problems with Multiple 

types of Facilities, Doctoral thesis, Joseph L.Rotman 

School of management, University of Toronto,Toronto, 

Canada, 2005. 

 

[7] Marianov, V., Location of Multiple Server Congestible 

Facilities for Maximizing Expected Demand, when 

services are non-essential, Annals of operation research, 

2003, pp. 125-141. 

 

[8] Marianov, V., Boffey, B, Galvao, R., Linearisation of the 

Sservice Level Constraint for Location of Multi-Server 

Congestible Facilities.Annals of operation research, 

2007, pp. 143-162. 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

ie
pm

.iu
st

.a
c.

ir
 o

n 
20

25
-0

7-
19

 ]
 

                               7 / 8

https://ijiepm.iust.ac.ir/article-1-496-fa.html


���� ���	
�� ���
����� ���	
�� ���
������� ��� ��� ����� ��
 �  �! "#������ ��� ��� ����� ��
 �  �! "#                                            ...                                            ..."�
�� �
$ ' �
��  # �&�"�
�� �
$ ' �
��  # �&�                                                                      .?<   

  

�@
�! �())	�# �����&� ���3 ��� ' A������ �(      �   B��
�C     .?8<D �)� 5.D ���	� E 

[9] Hakimi, L., locating New Facilities in a Competitive 

Environment., Mathematical programming studies, 

1983, pp. 29-35. 

 

[10] Dobson, G., Karmarkar, U., Competitive Location on a 

Network, Operation Research, 1987, pp. 565-574. 

 

[11] Marianov, V., Rios, M., Icaza, M., Facility Location for 

Market Capture When users Rank Facilities by Shorter 

Travel and Waiting Times, European Journal of 

Operational Research 2008, pp. 32-44.    

 

[12] Mcfadden, D., Conditional Logit Analysis of Qualitative 

Choice Behavior. Zarembka (ed), Frontiers of 

Econometrics, New York, NY, Academic Press, 1974. 

 

[13] Glover, F., Tabu search, Part I. ORSA Journal on 

computing 1989, pp. 190-206. 

 

[14] Hatice, C., Sibel, A., Alumur, Bahar, Y., Kara, Oya, E., 

Karasan., A Tabu-Search Based Heuristic for the Hub 

Covering Problem Over Incomplete Hub Networks, 

Computers & Operations Research, Volume 36, Issue 

12, December 2009, pp. 3088-3096 

 

[15] Marvin, A., Arostegui, Jr., Sukran, N., Kadipasaoglu, 

Basheer, M., Khumawala., An Empirical Comparison of 

Tabu Search, Simulated Annealing, and Genetic 

Algorithms for facilities Location Problems, International 

Journal of Production Economics, 2006, pp.742-754. 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

ie
pm

.iu
st

.a
c.

ir
 o

n 
20

25
-0

7-
19

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               8 / 8

https://ijiepm.iust.ac.ir/article-1-496-fa.html
http://www.tcpdf.org

