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Abstract

In this paper, we study graphs whose size of all maximal 2-regular subgraphs are the same.
We call these graphs equi-2-regular. We characterize regular graphs which are equi-2-regular.
We study claw-free equi-2-regular graphs. Moreover, a family of 2-connected equi-2-regular
graphs is constructed.

1 Introduction

All graphs we consider are finite, simple and undirected. Let G be a graph. The minimum degree
of G is denoted by §(G). A graph G is called equimatchable if all maximal matchings in G, have
the same size. For example K, ,, where n is a positive integer, is an equimatchable graph. The
concept of equimatchability was first considered by Meng [8], Lewin [5] and Griinbaum [2] in 1974.
Since then, equimatchable graphs have been extensively studied by several authors. See for instance
[1, 3, 4, 6]. Sumner [6], proved that a connected equimatchable graph has a 2-factor if and only if
it is one of the graphs Ko, and K, ,, where n is a positive integer. Favaron also proved that every
equimatchable factor-critical 2-connected graph is Hamiltonian. Equimatchable 3-regular graphs
are characterized in [3]. It is proved that the only connected 3-regular equimatchable graphs are
K4 or K373.

By a maximal 2-regular subgraph, we mean a 2-regular subgraph which is not included in a
2-regular subgraph of bigger size. In this paper, we intend to characterize all graphs whose size of
all maximal 2-regular subgraphs are the same We call these graphs equi-2-regular. For instance,
the following graph is equi-2-regular and the size of its maximal 2-regular subgraphs is 18.

We study regular graphs which are equi-2-regular. We investigate claw-free equi-2-regular
graphs. Furthermore a family of 2-connected equi-2-regular graphs is constructed.



2 Main Results

Theorem 1. Let r be a positive integer and G be an r-reqular graph which is not a cycle. Then G
s not equi-2-reqular.

Lemma 1. If G has a cycle with chord such that the chord induces K3, then G is not equi-2-regular.

Proof. To see this, let C7 be a cycle with chord. Now, there are cycles Cs,...,Cy, kK > 2 such that
Ci1UCyU---UC(C% is a maximal 2-regular subgraph of G. For each i = 1,...,k, let ¢; be the size
of C;. (Note that for i > 2, t; can be 0). Let e = uv be the chord of C; and the path Q = u,w,v
be the part of C7 such that u,w, v induces K3. Let P be the u,v-path on C'y which is disjoit from
Q. Now, if (PUe)UCyU---UCY} is a maximal 2-regular subgraph, then clearly its size is different
from t1 + -+ tx. If (PUe)UCyU---UCk is not maximal, then we can extend it by adding a
cycle Cg1 passing through w. Now (PUe)UC2U---UCy U Ckq is a maximal 2-regular subgraph
with size (1 — 1)+ -+t + tgy1 > 1+ -+ -+t + 2. It follows that G is not equi-2-regular. [

Theorem 2. Let G be a connected claw-free graph which is not a cycle. If 6(G) > 3, then G is not
equi-2-regular.

Proof. Let C be a cycle of G of length at least 4. Since G is connected and is not a cycle there is
a vertex z € V(G) \ V(C) such that z is adjacent to some vertex v € V(C). Let u,v,w be three
consecutive vertices of C'. Now, since G is claw-free either u is adjacent to w or z is adjacent to u
or w. In each case, G has a cycle with chord such that the chord iduces K3. Thus by Lemma 1,
we are done. O
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