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Abstract

We define an almost-injective coloring as a coloring of the vertices of a
graph such that every closed neighborhood has exactly one duplicate. That
is, every vertex has either exactly one neighbor with the same color as it, or
exactly two neighbors of the same color. We present results with regards to
the existence of such a coloring and also the maximum (minimum) number
of colors for various graph classes such as complete k-partite graphs, trees,
and Cartesian product graphs. In particular, we give a characterization of
trees that have an almost-injective coloring. For such trees, we show that
the minimum number of colors equals the maximum degree, and we also
provide a polynomial-time algorithm for computing the maximum number
of colors, even though these questions are NP-hard for general graphs.
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