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The acyclic polynomial of molecular graphs representing cyclopropanes and cyclobutanes is investigated. Two
non-isomorphic graphs with identical acyclic polynomial are termed matching isospectral graphs. A large number
of matching isospectral graphs were found in the set of investigated graphs. Some of them are structurally relat-

ed, and can be generated from graphs with matching endospectral vertices.

INTRODUCTION

The molecular graph polynomials, spectra (eigenvalues), eigenvectors, and spectral moments repre-
sent an important source of structural descriptors used in developing structure-property models. Also, they
were studied extensively in connection with the molecular orbital theory of unsaturated compounds.

The paper presents investigations on the acyclic polynomial of molecular graphs for a collec-
tion of cyclopropanes and cyclobutanes. Two non-isomorphic graphs with identical acyclic polynomial
are termed matching isospectral graphs. A large number of matching isospectral graphs were found in
the set of investigated graphs. Some of them are structurally related, and can be generated from graphs
with matching endospectral vertices. The properties of matching endospectral graphs are presented.

THE ACYCLIC (MATCHING) POLYNOMIAL

The graph definitions used in this paper are presented below. A molecular graph is a represen-
tation of a molecule in which atoms are depicted as points (vertices), and chemical bonds are depicted
as lines (edges) joining the vertices. All N vertices of a graph G form the vertex set V, and the M edges
are elements of the edges set E. The subgraph G-v, is obtained from the graph G by deletion of vertex
v;, v, € V(G). The subgraph G-¢ is obtained from the graph G by deletion of edge € connecting two
vertlces v,and v, v,v. € F(G). The graph denoted (G,v;:a) is obtained from the graph G by inserting a
loop of welght a to vertex v;. The composite graph (GH vy v,), where v € V(G) and v, € V(H), is
obtained from graphs G and H by identifying their vertices Vg ‘and v,- A walk in a graph is a sequence of
edges which can be continuously traversed, starting from any vertex and ending on any vertex. Repeated
use of the same edge or edges is allowed. A self-returning walk is a walk starting and finishing at the
same vertex. The length of a walk is the total number of edges that are traversed.

A k-matching of a graph G is a subgraph of G consisting of & independent (i.e. mutually non-
incident) edges. If m(G, k) denotes the number of k-matchings of a graph G with N vertices, then the
acyclic (matching) polynomial of G is defined by the following equation:® °
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Ac(G,x)= D) (~1)' m(G, k)x" (1)






