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Abstract

P. Wittmann showed that for the irregular coloring number c(G) of
a simple 2-regular graph of order n the inequality c(G) 6

√
2n+O(1)

holds. We determine the exact value of this number in the case when
2-regular graph consists of cycles of even lengths. For this purpose we
consider decompositions of several classes of graphs.

1 Introduction

Consider a simple (without loops and multiple edges) nondirected graph G.
Let C be a color set, w : E(G) → C an edge coloring and let S(v) denote a
multiset of colors of all edges incident with a vertex v in G. A coloring w
is said to be irregular if for any two distinct vertices u, v the corresponding
multisets hold S(u) 6= S(v). We ask for the minimal number of necessary
colors to obtain an irregular edge coloring and we call it an irregular coloring
number. Moreover, we denote by c(G) the irregular coloring number of a
given graph G.

Such a number has also another interesting interpretation, as a variant of
irregular weighting of edges of a graph G with positive integers. Namely, c(G)
can be consider as the minimal cardinality of such a subset of N that allows
us to distinguish all vertices of G by the sums of labels of edges adjacent to
them, see [11] for details.

The irregular coloring number is, for instance, determined to be equal to
three for graphs Kn and Kn,n. Other results for connected graphs, such as
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