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Let G = (V(G),E(G)) be an undirected graph with vertex set V(G)
and edge set E(G). A proper k-coloring of G is a function ¢:V(G) —
{0,1,...,k—1} such that, for each i € {0,1,...,k—1}, such that ¢(z) # ¢(y)
for each pair of adjacent vertices x and y. The chromatic number of G,
denoted by x(G), is the minimum positive integer k such that G admits a
proper k-coloring.

Several authors have studied the chromatic number of a graph in terms
of its cycle lengths, for example: Bondy [1], Tuza [2], Gyarfas [3], Diwan,
Kenkre and Vishwanathan [4], Chen et al. [5], and C.-M. et al. [6].

In this talk we present new upper bounds for the chromatic number of
a graph G in terms of its cycle lengths.

References

[1] J.A. Bondy, Diconnected orientations and a conjecture of Las Vergnas.
J. London Math. Society, 14 (1976), 277-282.

[2] Z. Tuza, Graph coloring in linear time. J. Comb. Theory Ser. B 55
(1992), 236— 243.

[3] A.Gyarfas, Graphs with k odd cycle lengths. Discrete Math. 103 (1992),
41-48.

[4] A. A. Diwan, S. Kenkre, and S. Vishwanathan, Circumference,
chromatic number and online coloring. Combinatorica 33 (2013), 319
334.

[5] Z. Chen, J. Ma, and W. Zang, Coloring digraphs with forbidden cycles.
J. Comb. Theory Ser. B 115 (2015), 210-223.

1THIS RESEARCH WAS SUPPORTED BY GRANTS CONACYT FORDECYT-PRONACES CF-
2019/39570 AND UNAM-DGAPA-PAPIIT IN102320. THE FIRST AUTHOR WAS SUPPORTED BY
POSTDOCTORAL POSITIONS UNDER THE GRANT CONACYT FORDECYT-PRONACES CF-2019/39570
AT INSTITUTO DE MATEMATICAS AT THE UNIVERSIDAD NACIONAL AUTONOMA DE MEXICO.



[6] N. Cordero-Michel, H. Galeana-Sénchez, and I.A. Goldfeder, Cycles and
new bounds for the chromatic number. DiscreteMathematics 346(2023),
113255.



