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Abstract

The definition of 1/2 essentially disconnected single co-
ronoid systems is extended to 1/n (n is a positive inte-
ger) essentially disconnected multiple coronoid systems.
An equivalent definition of 1/2 essentially disconnected
single coronoid systems is given. Some properties of
1/n essentially disconnected multiple coronoid systems
are discussed.

1. Introduction

There has been considerable interest in the enumeration and classihcation
of benzenoid and coronoid systems in the past few years [1-3]. The systems
correspond in a natural way to benzenoid hydrocarbons and coronoid hy-
drocarbons [4]. A benzenoid system [4] is a finite connected subgraph of



the infinite hexagonal lattice with no cut vertices or non-hexagonal internal
face. A coronoid system [3] is obtained from a benzenoid system by deleting
some internal vertices and/or internal edges so that at least one hole with
the size of at least two hexagons emerges and is completely surrounded by
hexagons. The so-called perfect matching of a benzenoid or coronoid system
corresponds to the notion of Kekulé structure from organic and physical che-
mistry. Thus a Kekulé structure of a benzenoid or coronoid system is a set
of disjoint edges covering all the vertices of the system. The significance of
Kekulé structures or merely their number is well known in different branches
of organic chemistry [3]. According to whether or not benzenoid or coronoid
systems have Kekulé structures, the systems are divided into Kekuléan or
non-Kekuléan systems. It was realized that Kekulé systems should be divi-
ded further to make the classification more appropriate for studies of Kekulé
structure counts (i.e. the number of Kekulé structures).

It may happen that an edge of a Kekuléan system in a particular position
is or is not selected in all Kekulé structures of that system. The fixed (double
or single) bonds are just associated with such edges. The term “essentially
disconnected” was used for the first time by Cyvin et al [6] to indicate those
Kekuléan systems with fixed bonds. Kekuléan systems without fixed bonds
are referred to as “normal”. Therefore, the neo classification was introdu-
ced (7). This concept stands for normal (n), essentially disconnected (e) and
non-Kekuléan (o) benzenoid systems. The same classification can be app-
lied to coronoid systems [8]. Later, extensive studies of Kekulé structures
of coronoid systems demonstrated the need for a subdivision of normal co-
ronoid systems. Among the normal single coronoid systems some peculiar
systems were identified, which exhibited two schemes of Kekulé structures,
each being associated with fixed bonds. The Kekulé structures of the two
schemes gave the complete set of Kekulé structures (see Fig.1). These nor-
mal single coronoid systerns are called 1/2 (half) essentially disconnected
systems whose strict definition will be given in the next section. On the
other hand, it was found that a subclass of normal single coroneid systems
can be generated from a single hexagon by a series of normal additions and
a corona-condensation [2}. These normal single coronoid systems are defined
as regular single coronoid systers. Then a conjecture about the relation of
1/2 essentially disconnected single coronoid systems and regular single co-
ronoid systems was proposed [2]: A normal single coronoid system which is
not 1/2 essentially disconnected is regular. This conjecture was proved to



be valid later [3]. As a consequence, the rheo classification was introduced:
the single coronoid systems are classified into non-Kekuléan (o), essentially
disconnected (e), regular (r) and 1/2 (half) essentially disconnected (h).

Fig.1 A 1/2 essentially disconnected single coro-
noid system.The two schemes for Kekulé
structures are indicated (the effective units
are hatched).

The definition of “regular” can be extended straightforwardly to multiple
coronoid systems [9]. Therefore, an extension of the concept “1/2 essentially
disconnected” is necessary when multiple coronoid systems are taken into
account [10].

In this paper, we give an equivalent definition for 1/2 essentially dis-
connected single coronoid systems. Then the concept “1/2 essentially dis-
connected” is extended to “1/n essentailly disconnected” in a natural way.
Moreover, some properties concerning 1/n essentially disconnected coronoid
systems are given.

2. Definitions and known results

It is known thal benzenoid and coronoid systems are bipactite. In the
following we may assume that the vertices of a coronoid system in question
have been colored black and white so that the end vertices of each edge are
differently colored. In the following drawings the black vertices are indicated
by dots. Let G be a coronoid system, C, the external boundary of G; C1,Ch,
..., O the boundaries of the holes of G.



Fig.2  [lustrations of element cuts, generalized cuts
and standard combinations.

































