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Group magic labeling of disjoint copies of bipartite

graphs

In 1963 Sedlá£ek [3] noticed the following connection between a magic
square M of size n× n and an edge labeling of the complete bipartite graph
Kn,n. Namely, assigning the entry in row i and column j of the magic square
to the edge connecting the i-th vertex from the one partite set to the j-th
vertex from the second set we obtain the sum of labels around any vertex
equals the magic square constant. Stewart calls a magic labeling supermagic

if the set of edge labels consists of consecutive positive integers [5]. The
magic labeling with labels from the elements of an Abelian group has been
considered by Doob [1, 2]. A graph G is said to be Γ-magic if there is a
injection f : E(G) → Γ such that for each vertex v the sum of the labels of
the edges incident with v are all equal to the same constant, i.e. there exists
ν ∈ Γ such that

∑
y∈N(x) f(x, y) = ν for every x ∈ V (G).

Shiu, Lam, and Cheng [4] proved that for n > 2 a graph tKn,n is su-
permagic if and only if n is even or both t and n are odd. We obtain a
generalization of this theorem for �nite Abelian groups. Namely we show
that a graph G = tKn,n is Γ-magic for an Abelian group Γ of order tn2 if and
only if n > 2 and (n is even or Γ has more than one involution).
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