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Secure communication in networks can be formulated as a graph edge co-
louring problem, where edges correspond to channels and colours to pas-
swords. For a secure communication between two agencies we require that
consecutive channels (edges) receive distinct passwords (colours), i.e. any
two consecutive edges obtain distinct colours (are properly coloured).

An edge-coloured graph G is called properly connected if any two vertices
are connected by a path whose edges are properly coloured. The proper con-
nection number of a connected graph G, denoted by pc(G), is the smallest
number of colours that are needed in order to make G properly connected.
Our main result is the following: Let G be a connected graph of order n and
k ­ 2. If |E(G)| ­

(
n−k−1
2

)
+ k + 2, then pc(G) ¬ k except when k = 2 and

G ∈ {G1, G2}, where G1 = K1 ∨ (2K1 +K2) and G2 = K1 ∨ (K1 + 2K2).


