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Exact algorithms for connected dominating set in undirected graphs
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Abstract; A dominating set DCV of a graph G = (V,E) was a subset of vertices, such that every vertex of G was either in D,
or adjacent to at least one vertex in D). The connected dominating set problem asks to find a dominating set S with minimum
number of vertices and the induced subgraph G[ S] of S was connected. The connected dominating set problem is a classical
NP-hard problem, which could be applied to connected facility location, Ad-hoc networks and many other areas. For the con-
nected dominating set problem in undirected graphs, this paper carefully analyzed the structural properties, explored a number
of effective reduction rules as well as branching rules and provided a branch-and-search algorithm. A measure-and-conquer
method is also introduced to analyze the running time bound. Finally, an exact algorithm with a running time complexity of O *

(1.93") is obtained.
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