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Abstract

Let us assign positive integers to the edges and vertices of a simple
graph G. As a result we obtain a vertex-colouring of G by sums of
weights assigned to the vertex and its adjacent edges. Can we obtain
a proper coloring using only weights 1 and 2 for an arbitrary G?

We give a positive answer when G is a 3-colourable, complete or
4-regular graph. We also show that it is enough to use weights from
1 to 11, as well as from 1 to bχ(G)

2 c+ 1, for an arbitrary graph G.

1 Introduction

A k-total-weighting of a simple graph G is an assignment of an integer weight,
w(e), w(v) ∈ {1, . . . , k} to each edge e and each vertex v of G. The k-total-
weighting is neighbour-distinguishing (or vertex colouring, see [1]) if for every
edge uv, w(u) +

∑
e3u w(e) 6= w(v) +

∑
e3v w(e). If it exists, we say that

G permits a neighbour-distinguishing k-total-weighting. The smallest k for
which G permits a neighbour-distinguishing k-total-weighting we denote by
τ(G).

Similar parameter, but in the case of an edge (not total) weighting was
introduced and studied in [2] by Karoński,  Luczak and Thomason. They
asked if each, except for a single edge, simple connected graph permits a
neighbour-distinguishing 3-edge-weighting, and showed that this statement
holds e.g. for the 3-colourable graphs. It is also known, see [1], that each
nice (not containing a connected component which has only one edge) graph
permits a neighbour-distinguishing 16-edge-weighting, hence this parameter
is finite.
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