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REGULAR FACTORS IN NEARLY REGULAR GRAPHS
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We strengthen classical theorems of Petersen, Ore, Bébler, Gallai on the existence of regular
factors in regular graphs to nearly regular graphs.

1. Introduction

An h-factor of a graph G, h an integer, is a spanning subgraph which is regular
of degree h. More generally, given an integer-valued function f defined on V(G),
an f-factor is a subgraph H of G such that dy(x)=f(x) for all x € V(G). Several
important theorems of the theory of graph factors give simple sufficient conditions
for the existence of h-factors in regular graphs [1, 2, 5].

Theorem (Petersen [5]). A regular graph of even degree k can be decomposed into
ik 2-factors.

Theorem (Ore [4, Theorem 3.2.5]). Let G be a 2-edge-connected regular graph of
odd degree k and h be an even integer 2<h <2k/3. Then G contains an h-factor.

Theorem (k odd: Babler [1]; k even: Gallai [2]). Let G be a connected regular
graph of degree k, with an even number of vertices. Let h be an odd integer, h <3k.
If for all X <V, |X| odd we have e(X, V—X)=k/h, then G has an h-factor.

In the present note we give short proofs of these theorems by deriving them
from Tutte’s f-Factor Theorem [7]. We obtain slight generalizations: Due to
integrality conditions these existence theorems remain valid for graphs which are
almost regular (in a sense to be made precise below).

For completeness we recall Tutte’s f-Factor Theorem [7].
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