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Abstract

A multigraph G is triangle decomposable if its edge set can be partitioned
into subsets, each of which induces a triangle of G, and rationally triangle
decomposable if its triangles can be assigned rational weights such that for
each edge e of G, the sum of the weights of the triangles that contain e

equals 1.
We present a necessary and sufficient condition for a planar multigraph

to be triangle decomposable. We also show that if a simple planar graph
is rationally triangle decomposable, then it has such a decomposition using
only weights 0, 1 and 1

2
. This result provides a characterization of rationally

triangle decomposable simple planar graphs. Finally, if G is a multigraph
with K4 as underlying graph, we give necessary and sufficient conditions on
the multiplicities of its edges for G to be triangle and rationally triangle
decomposable.

Keywords: planar graphs, triangle decompositions, rational triangle de-
compositions.

2010 Mathematics Subject Classification: 05C10, 05C70.

1Supported by a Discovery Grant from the Natural Sciences and Engineering Research

Council of Canada.
2Supported by a Julie Payette Research Scholarship and an André Hamer Postgraduate
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[1] B. Barber, D. Kühn, A. Lo and D. Osthus, Edge-decompositions of graphs with high

minimum degree, arXiv:1410.5750v3, 2015.



[2] A. Bialostocki and Y. Roditty, 3K2-decomposition of a graph, Acta Math. Acad.
Sci. Hungar. 40 (1982) 201–208.
doi:10.1007/BF01903577

[3] N.L. Biggs, T.P. Kirkman, Mathematician, Bull. Lond. Math. Soc. 13 (1981)
97–120.
doi:10.1112/blms/13.2.97

[4] O. Borodin, A.O. Ivanova, A. Kostochka and N.N. Sheikh, Planar graphs decompos-

able into a forest and a matching, Discrete Math. 309 (2009) 277–279.
doi:10.1016/j.disc.2007.12.104

[5] F. Dross, Fractional triangle decompositions in graphs with large minimum degree,
arXiv:1503.08191v3, 2015.
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