Domination partitions in graphs
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A dominating set of a graph is a set of vertices such that every vertex not in the
set is adjacent to a vertex in the set, a total dominating set of a graph is a set of
vertices such that every vertex is adjacent to a vertex in the set, and a paireddominating set of a graph is a dominating set such that the subgraph induced
by the dominating set contains a perfect matching. A simple yet fundamental
observation made by Ore [1] is that every graph of minimum degree at least one
contains two disjoint dominating sets. In contrast to that, Zelinka [2, 3] showed
that no minimum degree is sufficient to guarantee the existence of two disjoint
total dominating sets (and hence also, two disjoint paired-dominating sets). In
this talk, a number of results are presented which are somehow located between
these observations. In particular, we show that the vertex set of every graph
with minimum degree at least two and with no component that is a 5-cycle can
be partitioned into a dominating set and a total dominating set. Furthermore,
we present a constructive characterization of graphs whose vertex set can be
thus partitioned. We then contrast similar results for partitioning the vertex
set of a graph into a dominating set and a paired-dominating set.
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