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Abstract

A graph G of order n is said to be arbitrarily vertex decomposable if for each
sequence (n1, ..., nk) of positive integers such that n1 + ... + nk = n there exists a
partition (V1, ..., Vk) of the vertex set of G such that for each i ∈ {1, ..., k}, Vi induces
a connected subgraph of G on ni vertices.

In this paper we show that if G is a two-connected graph on n vertices with the
independence number at most ⌈n/2⌉ and such that the degree sum of any pair of
nonadjacent vertices is at least n − 3, then G is arbitrarily vertex decomposable. We
present another result for connected graphs satisfying a similar condition where the
bound n − 3 is replaced by n − 2.

1 Introduction

Let G = (V, E) be a simple, undirected graph of order n. Let τ = (n1, ..., nk) denote a
sequence of positive integers such that n1 + ... + nk = n. Such a sequence will be called
admissible for G. If τ = (n1, ..., nk) is an admissible sequence for G and there exists a
partition (V1, ..., Vk) of the vertex set V such that for each i ∈ {1, ..., k}, |Vi| = ni and
a subgraph induced by Vi is connected, then τ is called realizable in G and the sequence
(V1, ..., Vk) is said to be a G-realization of τ or a realization of τ in G. A graph G is
arbitrarily vertex decomposable (avd for short) if for each admissible sequence τ for G there
exists a G-realization of τ . It is clear that this notion generalize the notion of a perfect
matching or a matching that omits exactly one vertex.

Let r, 1 ≤ r ≤ n be a fixed integer. G is r-vertex decomposable if each admissible sequence
(n1, ..., nr) of r components is realizable in G.

There are several papers concerning avd trees. In [2] Barth and Fournier proved a conjec-
ture of Horňák and Woźniak [8] stating that any tree T with maximum degree ∆(T ) at least
five is not avd. The first result characterizing avd caterpillars with three leaves was found
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