
A Proof of an Asymptotic Version of a

Conjecture by Enomoto and Ota.

Colton Magnant, Daniel Martin

March 28, 2007

In 2000, Enomoto and Ota [1] stated the following conjecture:

Conjecture 1 Let G be a graph of order n, and n1, n2, ..., nt be positive in-
tegers with

∑t
i=1 ni = n. If σ2(G) ≥ n + t − 1, then for any t distinct ver-

tices x1, x2, ..., xt in G, there exist vertex disjoint paths P1, P2, ..., Pt such that
|V (Pi)| = ni for 1 ≤ i ≤ t.

The cases where t = 1, 2 follow from Theorems by Ore [2, 3]. Enomoto and
Ota proved the conjecture for t = 3 and when almost all the ni are less than
six. We prove the following asymptotic version of this conjecture:

Theorem 1 Suppose we are given real numbers η1, η2, ..., ηt > 0 with
∑

ηi = 1
and 0 < ε < min{ηi

2 }. Then for n sufficiently large, every graph G on n vertices
satisfying σ2 ≥ n + t − 1 contains t vertex disjoint paths of lengths li with
(ηi − ε)n < li < (ηi + ε)n starting at any set of t predetermined vertices xi.

Our proof includes three main steps. The first creates a spanning collection
of vertex disjoint paths starting at the chosen vertices. The second step moves
vertices from paths which are too long to paths which are too short if certain
conditions are satisfied. When these conditions are not satisfied, the graph had
some structure which allows us to build the desired path system directly.
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