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Abstract

The minimum weight vertex cover (MWVC) problem is a well known NP-hard prob-
lem with various real-world applications. In this paper, we design an efficient algo-
rithm named FastWVC to solve MWVC problem in massive graphs. To this end, we
propose a construction procedure, which aims to generate a quality initial vertex cover
in short time. We also propose a new exchange step for reconstructing a vertex cover.
Additionally, a cost-effective strategy is used for choosing adding vertices , which can
accelerate the algorithm. Experiments on 102 instances were conducted to confirm
the effectiveness of our algorithm. The results show that the FastWVC algorithm out-
performs other algorithms in terms of both solution quality and computational time in
most of the instances. We also carry out experiments that analyze the effectiveness of
the underlying ideas.
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1. Introduction

The minimum vertex cover (MVC) problem is to find a minimum sized vertex
cover in a graph, where a vertex cover is a subset of vertices that contains at least
one endpoint of each edge. The minimum weight vertex cover (MWVC) problem is a
generalization of MVC. In a vertex weighted graph, each vertex has a positive weight5

and the purpose of the MWVC problem is to find a vertex cover with the minimum
weight. The MWVC problem has applications in various fields such as network flow,
circuit design, transportation and telecommunication.

The MVC problem is NP hard. Moreover, it is NP-hard to approximate MVC
within any factors smaller than 1.3606 [6]. Due to the computational intractability of10

the MVC problem, various heuristic algorithms have been proposed to find approxi-
mate solutions within reasonable time. Among them, the most successful ones share
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