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Chen Rong Si
College of Finance and Economics, Fuzhou University,
Fuzhou, 350002, P.R.CHINA

Abstract: A polyhex is either a benzenoid system or a coro-
noid system. A Kekuléan polyhex is a polyhex with Kekulé
structures. An essentially disconnected polyhex is a Kekuléan
polyhex with fixed bonds. Polyhexes and their Kekulé struc-
tures represent the molecules of certain aromatic hydrocarbons
and their Kekulé patterns, respectively. In this paper, a uniform
criterion is given to recognize essentially disconnected polyhexes.

INTRODUCTION

A benzenoid system/[1] is a finite 2-connected plane graph in which every inte-
rior face is bounded by a regular hexagon of side length 1. Coronoid systems|2]
can be regarded as a sort of benzenoid systems with holes. A coronoid system
G can be obtained from a benzenoid system H by deleting all the vertices and
edges in the interior of a group of pairwise disjoint cycles Cy,Cy, -+, Crp(m 2 1)
which are inside H, i.e. C; contains no vertex on the boundary of H. These
cycles are called the inner boundaries of G, while the boundary Cy of H is called
the outer boundary of G, or simply, the boundary of G. If G has exactly one
inner boundary, G is called a single coronoid system; otherwise, G is called a
multiple coronoid system. A coronoid system is either a single coronoid system
or a multiple coronoid system.

The term "polyhex” [2] is used to denote benzenoid systems and coronoid
systems together. Polyhexes are of great chemical relevance[l,2] since they are
the natural graph representations of the skeletons of benzenoid hydrocarbons
and coronoid hydrocarbons. Research in this area has attracted the constant
attention of both chemists and mathematicians.

Recall that a Kekulé structure of a polyhex G is an independent edge set
of G such that every vertex of G is incident with an edge in the set. Kekulé
structures play a more or less significant role in numerous chemical theories, of
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which the resonance theory and the valence bond theory are the best known
examples [3]. A Kekuléan polyhex is a polyhex with Kekulé structures.

It may happen that an edge of a kekuléan polyhex in a particular position is
always or never selected in all the Kekulé structures of that kekuléan polyhex.
The fixed double or single bonds are just associated with such edges. The exis-
tence of fixed bonds has been known to chemists [4,5]for a long time. Cyvin and
Gutman are the first to use the term “essentially disconnected” [6] to indicate
those kekuléan polyhexes with fixed bonds. Later the authors of [8] strictly
proved that the subgraph , obtained from an essentially disconnected polyhex
by deleting all the fixed single bonds and all the end vertices of the fixed double
bonds, is disconnected. This is just what the term "essentially disconnected”
means.

The concept “essentially disconnected” has proved to be very useful in cer-
tain enumeration techniques for kekulé structures [7], and in classification and
enumeration of kekuléan polyhexes [8]. Many attempts have been made to rec-
ognize essentially disconnected polyhexes [6-16]. Several methods have been
reported to find fixed bonds in Kekuléan polyhexes. In the past, essentially
disconnected benzenoid systems and essentially disconnected coronoid systems
were dealt with separately. This is mainly because coronoid systems are not
simply connected [1]. So, many elegant and powerful statements valid for ben-
zenoid systems do not hold for coronoid systems.

In this paper, a uniform approach is given to recognize essentially discon-
nected polyhexes, whether they are benzenoid systems or coronoid systems.

DEFINITIONS

let G be a polyhex. Denote the outer boundary of G by C; , and by
Cy,Cy, -+, Cy, the inner boundaries of G (if any).
Definition 1[11] A straight line segment P, P; is called an elementary cut seg-
ment from C; to C; if
1. P is the center of an edge e; on C; and P, is the center of an edge e, on C};
2. PP, is orthogonal to both e; and eg;
3. any point of Py P; is either an interior or a boundary point of some hexagon
of G.
Definition 2 [11] A broken line segment P,QP; is called a generalized cut
segment from C; to C; if
1. Py is the center of an edge ) on C; and P; is the center of an edge e, on Cj;
2. P,Q and P,Q are orthogonal to e, and ey, respectively;
3. Q is the center of a hexagon of G, P,Q and P,Q form an angle of 7/3 or
57 /3;
4. any point of PyQP; is either an interior or a boundary point of some hexa-



disconnected and has exactly two components.

Fig.1



























