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Abstract

An edge-colouring of a graph G is rainbow k-connected if, for any two vertices of
G, there are k internally vertex-disjoint paths joining them, each of which is rain-
bow (i.e., all edges of each path have distinct colours). The minimum number of
colours for which there exists a rainbow k-connected colouring for G is the rainbow
k-connection number of G, and is denoted by rck(G). The function rck(G) was
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introduced by Chartrand et al. in 2008, and has since attracted considerable inter-
est. In this note, we shall consider the function rck(G) for complete bipartite and
multipartite graphs, highly connected graphs, and random graphs.
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1 Introduction

Connectivity is one of the most important and fundamental graph-theoretic
concepts, in both the combinatorial setting and the algorithmic setting. The
connectivity concept and its variants, such as k-connectivity, requirement of
Hamiltonicity, requirement of bounded diameter, and so on, have been in-
tensely studied. In 2008, Chartrand, Johns, McKeon and Zhang [4,5] intro-
duced the concept of rainbow k-connectivity, as follows. An edge-colouring of
a graph G is rainbow k-connected if, for any two vertices of G, there are k in-
ternally vertex-disjoint rainbow paths joining them (i.e., the edges of each path
have distinct colours). The minimum number of colours for which there exists
a rainbow k-connected colouring for G is the rainbow k-connection number of
G, and is denoted by rck(G). We write rc(G) = rc1(G). Note that, by Menger’s
theorem, any two vertices of a graph G have k internally vertex-disjoint paths
joining them if and only if G is k-connected. Hence, the function rck(G) will
only be defined for k-connected graphs G.

In their original papers, Chartrand et al. [4,5] studied rck(G) for many
basic families of graphs, notably in the cases when G is complete, and com-
plete bipartite and multipartite. They also introduced the strong rainbow
connection number src(G), and considered some relationships between rc(G)
and src(G). Since then, the function rck(G) has attracted considerable inter-
est. Among the concepts considered are minimum degree conditions, higher
connectivity, random graphs, and the time complexity of determining rck(G),
and further analogous functions were also introduced, including the rainbow
vertex connection number rvc(G) and the k-rainbow index rxk(G) (Caro et
al. [2]; Krivelevich and Yuster [9]; Chartrand et al. [6], among others). Very
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