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ABSTRACT

This study aims to solve some well-known transportation problems using Integer Linear Programming (ILP) and Binary Integer Linear Programming (BILP) models with Differential Evolution (DE) algorithm. As known, two of the most studied transportation problems by the researchers are maximum flow and shortest path problems. Maximum flow problem can be defined as finding the maximum flow on a given road network ensuring that the link flows does not exceed their capacities. On the other hand, shortest path problem is the problem of determining the minimum-cost way from an origin to a destination on a road network. Although there are some efficient methods to solve both problems in the literature, we propose ILP and BILP models with DE algorithm for solving these well-known transportation problems. For this purpose, we first formulated the maximum flow problem as an integer linear programming model, in which all variables are positive and integers, and applied it on a road network consists of 7 nodes and 16 links. Then, DE algorithm, which is converted from classical DE to solve integer linear programming model, has been applied to this hypothetical road network. For the second experiment, another road network consists of 7 nodes and 10 links was used to solve shortest path problem using BILP model which is a special case of integer programming. In this kind of model, variables are required to be 0 or 1. Numerical results showed that both well-known transportation problems can be efficiently solved using ILP and BILP models with DE algorithm. 
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