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RESUMEN 

 

En este trabajo formulamos un modelo de programación entera para el Problema de Localización 

y Ruteo con Pickup and Delivery (PLRPDP). Para modelar este problema se propone un esquema 

de generación de columnas y para el subproblema, se implementa un algoritmo de label-setting, 

que resuelve el problema de camino más corto, con restricciones de Pickup and Delivery y 

ventanas de tiempo. Además se propone un conjunto de heurísticas para acelerar este proceso. 

Para validar el modelo, se hace una implementación del esquema de generación de columnas, el 

cual se prueba en diferentes instancias, algunas ya existentes en la literatura actual, como también 

otras desarrolladas en este trabajo. Destacando dentro de estas ´ultimas, las instancias 

clusterizadas y las de tipo corredor, las cuales por su geometría especial hacen que la localización 

de los depots sea de suma importancia. También se hace un análisis detallado de como los costos 

de apertura de los depots inciden en la solución óptima. Finalmente se presentan resultados del 

rendimiento de nuestra implementación para cada una de las instancias. 
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ABSTRACT 

 

In this paper we formulate an integer programming model for the Location and Routing with 

Pickup and Delivery Problem. We propose a column generation scheme, in which the 

subproblem is implemented through a label-setting algorithm for the shortest path with pickup 

and delivery and time windows problem. We also propose a set of heuristics to speed up this 

process. To validate the model, we implement the column generation scheme and test it for 

different instances, some existing in the current literature, while others were built ad-hoc to 

represent some realistic configurations observed. In this sense, clustered instances as well as 

others where the points are located along a corridor, make the location of the depots of great 

importance due to their special geometry. It also gives a detailed analysis of how the costs of 

opening depots affect the optimal solution. Finally, we present performance results of our 

implementation for each of the implemented instances. 
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                

  

        

         

               

         

               

     

             

                

               

 

     

             

           

       

          

              

             

              

   

            

             

            

            

    



             



               

              

            

      

 

            

             

     

             

                 

    



           

                

              

                

   

             

     

          

          

              

              

                 

             

 

             

       

      

               

                

                

              

            

               

                 

            

   

            

                 

                

   

                 

              

              

              

              

               

             

    



                

          

               

             

          

   

               

        

                

                 

                  

      

 



 






 

 






      





        

      

         

              

                  

    

                 

                

         

                  

         

                   



           

                       
                   
           

    



           

             
                 

             

      

                  

               

           

              

    



                  

                    
             

                

            






 




 

 

 




 

      



 

        

     

         

            

 

      

                 
      

              

         

               

              

               

    



                

            

              
                     
                    
         

   

              

              

   

            

       

                

              

             

  

               

           

               

              

           

        

       

                 
                   
  

               

                 

            

  

           

             

               

         

           

                

             

 

    



           

              

              
               
              
             

          

                  
                

               

               

          

                

         

                

            

                   
   

               

               

            

    

   

   

   

   

   

   

   

   

   

   

   

   

   

   

            

    



                

             

         

   

 

        

          

                 

              

        

                

   











    
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                

  

               

                  



                

             

                 

            

        

    



           











    




       

 

          

                  

                     

              

        

                   

          

         

         

         

          

         

         

         

          

         

         

         

             

                   

          

         

          

         

             

 

           

                

     

    



                

     

             

               

       

         

               

            

           

           

             

            

  

 

            

              

           

    



           











   
    

       

  



    



            

   

          

      

            

          

     

             

       

              

        

            

 

           
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