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Abstract
The vehicle routing problem (VRP) can be defined as the problem of designing routes for vehicles to make deliveries to

customers subject to vehicle capacity constraints. Routes for the vehicles are designed to minimize total travel cost. This

problem is one of the representative problems in mathematical programming, and it has various applications in many fields.

Therefore, many studies have been made on the VRP. In this paper, we expound four approximate algorithms for the VRP. The

first algorithm is based on the constructive method. The second algorithm belongs to the class of the route-first/cluster-second

method, and the third algorithm belongs to the class of the cluster-first/route-second method. The fourth algorithm is the

near-optimal solution on the basis of the Lagrangian heuristic.
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Fig.1 Calculation of s;;.

Fig.2 Conceptual diagram of the route-first/cluster—second

method.
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Fig.3 Conceptual diagram of the cluster—first/route—second

method.
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