
Ruiz, E. and Soto-Mendoza, V. (2019), October. The open vehicle routing problem with hiring cost. In 
Congreso de la Sociedad Mexicana de Investigación de Operaciones (CSMIO), 
http://csmio2019.itam.mx/archivos/ResumenesLibro.pdf.  

Resumen: 

In this work the open vehicle routing problem with hiring cost (OVRPHC) is presented and 
studied. This new combinatorial optimization problem is an extension of the open vehicle 
routing problem (OVRP). In the OVRP many authors use a hierarchical objective function that 
first minimizes the number of vehicles and then minimizes the total traveled distance. Other 
authors consider only the minimization of the total traveled distance. The OVRPHC considers 
a hiring cost for each vehicle, which is included in the objective function. In this sense is not 
longer required to use a hierarchical objective function. A formulation and a cutting plane 
algorithm to solve the problem are presented. Two sets of benchmark instances from the 
literature are used to perform the computational experiments. The size of the instances varies 
from 50 to 440. Every test instance was solved using the formulation and the cutting plane 
algorithm and their results are compared. As expected, the cutting plane algorithm obtains 
lower gaps between the lower bound and the best integer solution found than the formulation 
without cuts. Finally, is worth to mention that the cutting plane algorithm is able to find the 
optimal solution for 11 of the 14 test instances with up to 50 vertices. Previous research on 
the OVRP has focused on the development of heuristic solution methods since the problem is 
of type NP-hard. The OVRP was first proposed by Schrage [6]. Other important works include 
the one by Fleszar et al. [1], who proposed a variable neighborhood search, the ant colony 
optimization-based metaheuristic by Li et al. [2], the work by Repoussis et al. [4] which 
proposes a hybrid evolution strategy, the Bumble Bees Mating Optimization by Marinakis and 
Marinaki [3], the work by Zachariadis and Kiranoudis [7] and the ILP improvement by Salari et 
al. [5]. 

  


