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Vertex Cover: A set S of vertices such that for every edge (u,v) in the graph,

uisinSorvisinS.

Finding minimum size vertex cover is NP-hard.

Can we design an approximation algorithm for this problem?

2-approximation: Given a graph, output a vertex cover whose size is at most twice of the minimum

vertex cover.
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Proof for 2-approximation: consider all the edges chosen during the algorithm. Note that they are

disjoint, that is no two of them share a common vertex (matching).

If k edges are chosen during the algorithm then that means there are k disjoint edges, and hence

we need at least k vertices in any vertex cover. While the algorithm will output a vertex cover of size 2k.

Hence, this is a 2-approximation algorithm.
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Any variants of the greedy algorithms fail to give a good approximation for the minimum weight

vertex cover problem.
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