
          
     

 
 1*   2  3  4  

  
1 -               

    
2 -               
3 -               
4 -               

   
  

 :7/12/90             :21/4/91  

 
 

      NP-Hard            
              .      

             .   
                

           .        
                    

       .             
                      .

   )    38   42   ( )   (
)  104×749/4 (                   

       .                                                                    
                                                                                          )                       

        (                                                        .                                                 
SA                                                     .                  

                                                                                                              
:    *  shurvarzy@sina.kntu.ac.ir E-mail:  



  
      __________________________        ...  

2 

             )        (  
                   

                    
        .  

 
   :           

   .      
 
1-   

                    

            .        

                         

)Schilling, 1980.(                

                   

       .            

 LA 1                     

   2  (     )       N   

  .                

          .         

       ) GA(3   ) TS(4      

) SA(5           .          

                     

      .          

                  

                                                                                                              
1. location-allocation 
2. polynomial time 
3. genetic algorithm 
4. tabu search 
5. simulated annealing 



  -      _____________________     3  1391  

3 

         .           

    .    

  

2-      
       1909   1 )1929(     

         1964   2  .     

        )  -       (   

  . 3   1963            . 
4   )1988(   1975        P-median  

     .            1964     

       .      5 )1978 (  

       )          

(      .            

                       

   .  

       1996         

 )Murray et al., 1996 .(6   )2000(      

     . 7   )1997(      

       . 8    2007)   (2008 

                 

    CMSWP9   .  1   )2000(  2 

                                                                                                              
1. Weber 
2. Hakimi 
3. Cooper 
4. Love  
5. A. A. Adel & John W. 
6. Brimberg 
7. Gong 
8. Aras 
9. Capacitated Multi Source Weber Problem 



  
      __________________________        ...  

4 

  )2004(              OR 

               .   
3   )2005(        

                     

          .        

            .     4 )2005(    

                  .    

                       

  .   

                   

                       

                  )  

 17  (  .  

  

3-      
3-1-          

       17  )    

               

     (           .

  239/32        465             

   4843   .             

                

       .           

                                                                                                              
1. Chiyoshi 
2. Levanova 
3. Arostegui 
4. Li & Yeh  



  -      _____________________     3  1391  

5 

geodatabase        1        

                    

.               17   

   1:8000 .     

 
 1               

  

3-2-      
                         

                   .   

                    

                      

     .            

 )Hansen et al., 1997.(                

                     

                                                                                                              
1. network dataset 



  
      __________________________        ...  

6 

)Zhou et al., 2003.(                  

             .          

                            

                    . 

                      

                        :

                  

        .             

  :    )             ( 

         .            

                          

          .          

      .               

   3-1  3-3 .    

  

1

0

jx

   

       

1

0

ijZ
  

1

0

iU
  

  

   i     j          

           .         

      3-4  3-6          .  

     j   

       

   j   i    

      

  i     3  5     

       

)-(  

)-(  

)-(  



  -      _____________________     3  1391  

7 

( ) min i ij j i ij
i j

Z x u z x P t
  
  

5ijt
    

j
j

x N  

     i  :ip  : iijt        :

  j    i N   :          

             .  

  

3-3-     
                                                 

             .      

                           

                  

             .    

                  

                 .

                               .      

       )     (     

                 

                      

     .           ( )   

                                        

   .            

                   

)-(  

 

)-(  

 
)-(  



  
      __________________________        ...  

8 

.                  

           .       

         .        

              

.     

  

3-4-     
                  

                       

 .                    

                 .      

                    

  ) 2    .(      x  y      

        -       - 

     .               

                 

                

     .             

      .  

  

Y3 X3 Y2 X2 Y1 X1 

 2    

  

              .       

              .     

     .              



  -      _____________________     3  1391  

9 

     .                

       .            

                .     

                    

 .                  

.                 .    

)cp (                      .

                

15/0  75/0    )Melaine, 1998( .    7/0      

      .                 .

                  

01/0  05/0    )Ibid( .    04/0       

  .               .    

         : 

    :            

  :        

(     )  :  :  

-       

-         

-       

-           . 

  .           

                        

               .          

     .                 

      .              .



  
      __________________________        ...  

10 

      .    .          

         .            

 .                

                      

    .  

  

3-5-   )  SA( 
                     

    .                .

                    

     .                  

                         .

          4-1   :  

  

)-(  
( ) ( )f x f y

e 
  

   -f(y) f(x)             .     

   T             

    .  T            

.                  

                  .   

                   

            .         

         .             

   .          :        



  -      _____________________     3  1391  

11 

          .        

     nerp   )            (

     .      (  )     

            .    

        .    )0T(      4500 

      ) nerp  )     (Tr (3000  

1000  2000  4000          .         

         ( )t aT           1a 

        .a             

     8/0  99/0      99/0          .

  95/0      .        .    

             4-2   :  

  

1i ix x Qu  )-(  

  

   u        ( 3, 3)         

   .       Q             

     . )   Tf( 45         . 

            .    

                 

                .     

            .  

0T :   Tf  :   rT  :      r  M :

         e  :     

 » «       :       1  :

           rT 2    :



  
      __________________________        ...  

12 

 )        .(      

 1 2 m  e          005/0=1 01/0=2 150=m   

15=e   .    0T  Tf        Tf    0T   

   .r t  n      ) r        

  t             n    

      » «  .(         

      )0f                .(

 ) 0 ( )rE f T        (   ) *
0x x .(

             )  jx     (

)  ix (   .               

   4-3   :  

  

)-(  ( ) ( ) ( )r j r i rf T f T f T 
  

 ( ) 0rf T        .       y  

        .( )P f      4-4   :  

  

)-(   ( ) exp[ ( ) / ]r rP f f T T  
  

 ( )y p f        .        

 1n n    .              

             .n e         

   .  0n  t t e         . 

t M            .      ( )rV T  ( )rS T  

   :0t  
  



  -      _____________________     3  1391  

13 

 
*

0

( )( )
[ ( ) ( )]

r
r

r r

V TS T
T f T f T  

)-(  

 

2 2

1

1( ) ( ) [ ( )]
n

r i r r
i

V T f T f T
n  

)-(  

 r fT T   2( )rS T             .

1rT     .1r r        ) *,E x.(  

 
3-6-    )  TS(  

                  

  )     (                   

      .            

     .               

                   .

        :          

                  

                      

                

   .                 

) X( )   0x  (     )     .0x (

 0x X          )    1x     ( 

)   0x ( 0( )V x   .  x       

      x X      ( )V x X       x    

 )      .1nx      (   

) nx ( . 1nx               

 nx    1( ) ( )n nf x f x            (  )  

       .         



  
      __________________________        ...  

14 

      .              

  .              ( )nV x  

                 ( ) ( )n nV x V x 

     .               

                     

    .            

           .       1 

         .         

        .        2    

                     

                  

            .      

                 .

    :              

      .              

                       

                       

                    

                    .

         .      

  

4-     
           )   (

       -            

                                                                                                              
1. subdivision strategy 
2. tabu list 



  -      _____________________     3  1391  

15 

  -           .     

                

                   

               

                  

                :   

                       

            .         

       :    )         (

     .         

 250             .proximity 

   Arc GIS      15          .

                .    

                   

  .     GIS       

         .    

                .  

              15      

        250       .  

                     

                

   .                 

     .              

         .    



  
      __________________________        ...  

16 

  
 3                

  

4-1-  )  GA( 
                   

  .        100      200    

50        .              

      200           .   

104×518/5     12   45        .        

  100      400    100       

 .          400    .  

     104×019/5     18    32       .

                 

          .    



  -      _____________________     3  1391  

17 

 
 

 
 

 4     )GA (   100  
    400 ) (      200 ) (  



  
      __________________________        ...  

18 

 
 

 
 

 5         GA    100   
    400  (  )    200  )(   

  

      200      200      50   

          .     

  190     .    104×986/4     26 

  13    .        200      

400   100             .

      360          .    

104×813/4     29   56    .       

                     

   .      



  -      _____________________     3  1391  

19 

 
 

 
 

 6      GA    200   
     400  (  )    200 ) (   



  
      __________________________        ...  

20 

  

  

  
  

 7         GA    200   
     400  )(     200 (  )  

  

4-2-     (SA) 
  SA             .   

    .        2000         

)        3-10 (        .     

      104×728/5     6    18       

     .   4000            

) 4-10 (    .           

 3850         .104×991/4      11 

  27    .            

               .     

                .  



  -      _____________________     3  1391  

21 

 
 

 
 

 8      SA  
    4000  (  )    2000 )  (  



  
      __________________________        ...  

22 

  
 9         SA  

  

4-3-        
  TS                   

    .  4000            

)6-10        .       (104×749/4 

    38   42            .  

                  

  :  



  -      _____________________     3  1391  

23 

 
 10                     

  



  
      __________________________        ...  

24 

5-        
                

           .        

       )38   42 (   

)   104×769/4 (  .     ) 1 7 13(    

       .         

GA       )     29    56    (

  )    104×813/4 (        

 .           GA    

           .   

SA    4000            

     .   SA          

            SA     

               .SA      

  GA            

        .SA      

           .      

 SA       .              

              

           GA    

  .   

  

  

  



  -      _____________________     3  1391  

25 

 1         

  
  
 

  
 

  
  

   
) (  

    )TS( 104×4.749 42 38 1 7 

)  GA(  1 104×5.518 45 12 6 3 

)  GA(  2 104×5.019 32 18 5 4 

)  GA(  3 104×4.986 13 26 3 5 

)  GA(  4 104×4.813 56 29 2 6 

 )  SA ( 1 104×5.728 18 6 7 1 

 )  SA ( 2 104×4.991 27 11 4 2 

  

6-      
        .           

                  . 

                 .

                        

                .       

                   .

                  

          .         

      )38    42          (

) 104×769/4 ( .                



  
      __________________________        ...  

26 

-              -   

      .       SA     

                   .

  SA  .                 

  SA                 

     GA             

           SA    .  

               .         

       SA       .  

                        

                .

          .      

                 

               .     

               

..      .   .  

 
7-   

        »             

«                

1387.  

     »       «   

         1385. 



  -      _____________________     3  1391  

27 

 Adel, A. A. & John A. W., "Probabilistic Formulation of the Emergency 

Service Location Problem", Journal of Operational Research Society, Pp. 

1116-1179, 1978. 

 Aras,  N.,  M.  Orbay  &  I.  K.  Altinel,  "Efficient  Heuristics  for  the  

Rectilinear Distance Capacitated Multi-Facility Weber Problem", Journal 

of the Operational Research Society, Vol. 59, Pp. 64-79, 2008. 

 Aras,  N.,  S.  Yumusak  &  I.  K.  Altinel,  "Solving  the  Capacitated  Multi-

Facility Weber Problem by Simulated Annealing Threshold Accepting 

and Genetic Algorithms", Journal of Springer, Pp. 91-112, 2007. 

 Arostegui,  Jr.  M.  A.,  S.  N.  Kadipasaoglub  &  M.  Khumawal,  "An  

Empirical Comparison of Tabu Search, Simulated Annealing, and Genetic 

Algorithms for Facilities Location Problems", Journal of International 

Journal of Production Economics, Vol. 103, Pp. 742-754, 2006. 

 Brimberg, J., P. Hansen & N. Mladenovi, "Improvements and Comparison 

of Heuristics for Solving the Uncapacitated Multisource Weber Problem", 

Journal of Operations Research, Vol. 48, Pp. 444-460, 2000.  

 Chiyoshi, F. & R. Galvão, "A Statistical Analysis of Simulated Annealing 

Applied to the P-median Problem", Journal of Annals of Operations 

Research, Vol. 96, Pp. 61-74, 2000. 

 Cooper, L., "Heuristic Methods for Location- Allocation Problem", 

Journal of Operation Research, Vol. 48, Pp. 444-460, 1964. 

 Cooper, L., "Location- Allocation Problems", Journal of Operations 

Research, Vol. 11, Pp. 331-343, 1963. 



  
      __________________________        ...  

28 

 Gong, D. Gen M., G. Yamazaki & W. Xu, "Hybrid Evolutionary Method 

for Capacitated Location- Allocation Problem", Journal of Computers and 

Industrial Engineering, Vol. 33, Pp. 577-680, 1997. 

 Hakimi, S. L., "Optimum Location of Switching Centers and the Absolute 

Centers and Medians of a Graph", Journal of Operations Research, Vol. 

12, Pp. 450-459, 1964. 

 Hansen, P., N. Mladenvic & E. Taillard, "Heurestic Solution of the 

Multisource Weber Problem as a P-median Problem", Journal of 

Operation Research Letters, Vol. 22, Pp. 55-62, 1997. 

 Levanova, T. V. & M. A. Loresh, "Algorithms of Ant System and 

Simulated Annealing for the P-median Problem", Journal of Automation 

and Remote Control, Vol. 65, Pp. 431-438, 2004. 

 Li, X. & Yeh A. Gar-On, "Integration of Genetic Algorithms and GIS for 

Optimal Location Search", Journal of International Journal of 

Geographical Information Science, Vol. 19, Pp. 581-601, 2005. 

 Love, R. F., J. G. Morris & G. O. Wesolowshy, Facilities Layout and 

Location: Models and Meyhods, New York: North-Holland : [s.n.], 1988. 

 Melaine, M., An Introduction to Genetics Algorithms, [s.l.] : The MIT 

Press, 1998. 

 Murray, A. T. & R. L. Church, "Applying Simulated Annealing to 

Location-Planning Models", Journal of Heuristics, Vol.  2, Pp. 31-53, 

1996. 

 Schilling, D. A., "Dynamic Location Modeling for Public-Sector 

Facilities: A Multicriteria Approach", Journal of Decision Sciences, Vol. 

11, Pp. 174-274, 1980. 



  -      _____________________     3  1391  

29 

 Weber, A., Alfred Weber’s Theory of the Location of Industries, 

Univercity of Chicago : [s.n.], 1929. 

 Zhou, J. & B. Lin, "New Stochastic Models for Capacitated Location- 

Allocation Problem", Journal of Computers and Industrial Engineering, 

Vol. 45, Pp. 111-125, 2003. 

 


