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Abstract: If a cata-condensed benzenoid hydro-
carbon with h six~-membered rings has K Kekulé

structures, then h + 1 < K < 2=l .1,
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INTRODUCTION

In the present paper we denote the number of
Kekulé structures (i.e. the Kekulé structure count)
by K and the number of six-membered rings by h. The
structure count of a benzenoid system with h hexagons
will be sometimes denoted by Kh' The abbreviation

CCB will be used for "cata-condensed benzenoid".

The calculation of Kekulé structure count of
benzenoid molecules is a problem which attracted the

attention of a large number of scientists over a long
periodl-le. Closed analytical formulas for K have
been determined for various classes of benzenoid sys-

1,2,7-10

tems Different enumeration techniques have

1,%-6,8

been proposed An efficient recursive method

for the enumeration of K of non-branched cata-conden-
sed benzenoid systems is long knownl. According to

this method,

Ky = Kpq,+ 1 (1)

in the case when all hexagons are annelated in a linear

mode, and

Ky =K, 4 + K o (@)

if all hexagons are annelated in an angular modela;
the structure count of all other non-branched CCB
systems lies between the above two extremes. Since

in both egs. (1) and (2), K; = 2 and K, = 3, we



obtain the bounds

x < % [(}.%E)h*z N (1_;."_5)'”2 . 5

In the present paper we offer an extension and

N

h+1

generalization of the result (3) to the case of all
cata-condensed (that is, both non-branched and branch-
ed) benzenoid molecules. Namely, we prove that for

all CCB systems,
h+1 <k gAML, (4)

It can be immediately verified that both the left
and the right inequality (4) become equalities in the
case of h =1 and h = 2. Therefore in the follow-

ing we shall assume that h>2.

SO0ME PROPERTIES OF CATA-CONDENSED BENZEROID
HYDROCARBONS AND THEIR KEKULE STRUCTURES

Cata-condensed benzenoid hydrocarbons have the
general formula Cu, SH, .. (h = 1 stands for benzene,
h = 2 for naphthalene, h = 3 for anthracene and phen-
anthrene, etc.) These hydrocarbons are characterized
by the fact that all their carbon atoms lie on the
perimeter. (For details on various topological cha-

racterizations of the CCB systems see refs. 14,15.)
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The molecular graph of a CCB hydrocarbon will
be called a cata-condensed benzenoid graph (CCB graph).
Let G be a CCE graph. Then G has n = 4 h + 2 verti=-
ces and m=5h + 1 edges. The vertices of G will

be labelled by V11VoaeeeyV,

. and the edges by

el,ez,..-,en,El,...,Eh_l in such a manner that the
edge e; connects the vertices vy and Vil (i = 1,200
ees,n-1), the edge e, connects the vertices v and vy
and the n-membered cycle V18 Ve Vzerse V€ V) is
just the perimeter of G.

The edges €1+9€p9ees,e, Of the graph G will be
called external. The remaining h - 1 edges El""'Eh-l

are said to be internal.

Every Kekulé structure of a conjugated molecule
is in a one-to-one correspondence with a certain se-=
lection of n/2 independent (i.e. mutually non-incident)
edges in the pertinent molecular graphls. A selection
of n/2 independent edges in a graph with n vertices is

called a perfect matching of this

graph.

Hence every Kekulé structure of a CCB hydrocarbon
corresponds to a choice of 2 h + 1 independent edges
in the respective CCB graph. We will classify the per-
fect matchings of a CCB graph according to the number
of internal edges they contain. A perfect matching of

a CCB graph is said to be of type k if it is composed


















