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The Caccetta-Haggkvist (CH) conjecture is that the directed girth dgirth(G) of a directed graph D on n vertices is at

most d n
δ+(D)

e, where dgirth(D) is the smallest length of a directed cycle in G, and δ+(D) is the minimal out-degree of a

vertex. We offer the following generalization: dgirth(D) ≤ d
∑

v∈V (D)
1

deg+(v)
e. We prove this conjecture up to a factor of

2: dgirth(D) ≤ 2d
∑

v∈V (D)
1

deg+(v)
e.

We also offer a common generalization of the above conjecture and a colorful generalization of the CH conjecture:

given n sets Fi of edges in an undirected graph on n vertices, there exists a rainbow cycle of length no larger than

d
∑

v∈V (G)
1

|Fi|e. We prove this in the case that |Fi| ≤ 2 for all i ≤ n. (Received August 09, 2021)
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