Abstract

The minimum number of colors required to color the edges of a graph so that any two
distinct vertices are connected by at least one path in which no two edges are colored
the same is called its rainbow connection number. This graph parameter was introduced
by Chartrand et al. in 2008. The problem has garnered considerable interest and
several variants of the initial version have since been introduced. The rainbow connection
number of a connected graph G is denoted by rc(G). It can be shown that the rainbow
connection number of a tree on n vertices is n — 1. Hence |G| — 1 is an upper bound for
rc(Q) of any non-trivial graph G. For all non-trivial, bridge-less and connected graphs G,
Basavaraju et al. showed that rc¢(G) can be upper-bounded by a quadratic function of its
radius. In addition they also proved the tightness of the bound. It is clear that we cannot
hope to get an upper-bound better than |G| — 1 in the case of graphs with bridges. An
immediate and natural question is the following: Are there classes of bridge-less graphs
whose rainbow connection numbers are linear functions of their radii? This question is
of particular interest since the diameter is a trivial lower bound for rc(G). We answer
in affirmative to the above question. In particular we studied three (graph) product
operations (Cartesian, Lexicographic and Strong) and the graph powering operation.
We were able to show that the rainbow connection number of the graph resulting from
any of the above graph operations is upper-bounded by 2r(G) + ¢, where r(G) is radius
of the resultant graph and c € {0, 1,2}.
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