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A colouring of a graph G is called asymmetric if the identity is the only automorphism pre-
serving the colouring. The distinguishing index D′(G) of a graph is the least number of colours
in an asymmetric edge colouring. It was defined by Kalinowski and Piĺsniak in [1].

In the talk, we survey results on asymmetric edge colourings of finite graphs. We give known
general upper bounds in terms of maximum degree. We focus mainly on several classes of graphs
which need only two or three colours to break all nontrivial automorphisms [4].

On the other hand, we say that a colouring c : E(G) −→ {1, . . . , k} is neighbour-distinguishing
by sums if ∑

e3u

c(e) 6=
∑
e3v

c(e), uv ∈ E(G).

Karoński,  Luczak and Thomason [3] formulated the 1-2-3 Conjecture that every connected graph
of order n ≥ 3 admits such a colouring with k = 3. This conjecture has been confirmed for some
classes of graphs, but in general it remains open since 2004. Up to now, the best result for k = 5
is due to Kalkowski, Karoński and Pfender.

In this talk, we introduce a class of automorphisms such that edge colourings breaking them
are connected to edge colourings distinguishing neighbours by sums. We call an automorphism
ϕ of a graph G small if there exists a vertex of G that is mapped by ϕ onto its neighbour. The
small distinguishing index of G, denoted Ds(G), is the least k such that there exists a c breaking
all small automorphisms of G. We prove that Ds(G) ≤ 3 for every connected graph G of order
n ≥ 3, thus supporting, in a sense, the 1-2-3 Conjecture [2].

We also study an analogous problem for total colourings in connection with the 1-2 Conjecture
of Przyby lo and Woźniak.
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