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Independent dominating sets in graphs of girth five.

It is well-known that a graph on n vertices with minimum degree d contains a dominating set of size at most roughly
n(logd)/d, and this result is one of the standard examples of the probabilistic method. Furthermore, a random d-regular
graph on n vertices almost surely has no smaller dominating set. In this talk, I will show that if a d-regular n-vertex
graph has girth at least five, then it has an independent dominating set of size at most roughly n(logd)/d. Since the
graph consisting of n/(2d) disjoint copies of the complete bipartite graph K4 has no independent dominating set of size
less than n/2, the girth condition cannot be relaxed. The d-regularity also cannot be relaxed, as will be shown using
random graphs with varying degrees. The proof of this result is probabilistic and also yields an alternative proof of a

recent result of Alon, Kim and Spencer on matchings in hypergraphs.
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