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Abstract:

Network Design Problem (NDP) is one of the important problems in combinatorial optimization. Among the network design problems, the Multicommodity Network Design (MCND) problem has numerous applications in transportation, logistics, telecommunication, and production systems. The MCND problems are NP-hard, which means they require exponential time to be solved in optimality. With growing complexity and scale of real world capacitated network design applications, metaheuristics must be developed to solve these problems. 
This thesis presents two different simulated annealing approaches for two different types of MCND problem. The first method is a hybrid Simulated Annealing (SA) method for the arc-based formulation of the CMND. In the proposed method, a binary array is considered as solution representation and the SA algorithm manages open and close arcs. Several strategies for adding and dropping arcs are proposed and evaluated. In this hybrid approach, for a given design vector, the CMND becomes a capacitated multicommodity minimum cost flow problem (CMCF). The exact evaluation of the CMCF problems is performed using the linear programming solver of CPLEX. To the best of our knowledge, such approach has not been proposed in the literature as a solution method for CMND. The parameter tuning for the proposed algorithm is done by means of Design of Experiments (DOE) approach. The performance of the proposed algorithm is evaluated by solving benchmark instances with different dimensions. The results of the proposed method are compared with the solutions of CPLEX solver and other previous methods in the literature. The results show that the proposed algorithm is able to obtain better solutions in some of instances in comparison with previous methods. The performance of the proposed algorithm is evaluated by solving instances with different dimensions from OR-Library. The results of the proposed algorithm are compared with the solutions of CPLEX solver.  
In the second method a simulated annealing approach with innovative representation and neighborhood structure is presented for unsplittable MCND problem. The parameters of this proposed algorithm is also tuned using Design of Experiments (DOE) method and the Design-Expert statistical software. The performance of the proposed algorithm is evaluated by solving instances with different dimensions from OR-Library. The results of the proposed algorithm are compared with the solutions of CPLEX solver. The applicability of the one of the proposed algorithm is shown using a case study in Iranian railway system.  
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