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Variations on Majority Coloring of Graphs

In every coloring of the vertices of a graph, some edges are good (properly
colored), while others may be bad (monochromatic). In a majority coloring
of a graph, every vertex shoud have at least as many good as bad edges
among the ones it is incident to. It is well known and easy to prove that
every finite simple graph has a majority coloring by using just two colors. It
is not known however if the same is true for countable graphs (see [1], [7]).

Majority coloring can be considered for other combinatorial structures,
like digraphs, hypergraphs, oriented hypergraphs, etc. For instance, in a
majority coloring of a directed graph, every vertex should have at least as
many good as bad among its outgoing edges. It is easy to prove that every
finite digraph is majority 4-colorable, but it is conjectured that actually three
colors should be sufficient (see [6]). A more general result for the list version
of majority coloring of digraphs is proved in [3]. Other related results for
majority choosability of graphs and digraphs are proved in [2], [4] and [5].

I will present some further problems and results concerning this topics.

References

[1] R. Aharoni, E. C. Milner, K. Prikry, Unfriendly partitions of a graph,
Journal of Combinatorial Theory Ser. B 50, 1990 pp.1–10.

[2] M. Anastos, A. Lamaison, R. Steiner, T. Szabó, Majority colorings of
sparse digraphs, Electronic Journal of Combinatorics 28, 2021, P2.31.

[3] M. Anholcer, B. Bosek, J. Grytczuk, Majority choosability of digraphs,
Electronic Journal of Combinatorics 24, 2017, P3.57.

[4] M. Anholcer, B. Bosek, J. Grytczuk, Majority choosability of countable
graphs, 2020, arXiv: 2003.02883.



[5] J. Haslegrave, Countable graphs are majority 3-choosable,
Disscussiones Mathetmaticae Graph Theory, in print,
https://doi.org/10.7151/dmgt.2383.

[6] S. Kreutzer, S. Oum, P. Seymour, D. van der Zypen, D.R. Wood, Major-
ity colourings of digraphs, Electronic Journal of Combinatorics 24, 2017,
P2.25.

[7] S. Shelah, E. C. Milner, Graphs with no unfriendly partitions. In A Trib-
ute to Paul Erdős, Cambridge University Press, 1990, pp.373–384.

2


