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Abssract. The number K of Kekuld structures (perfect mat-
chings) in coronoids with cata-condensed appendages pessessing
branching points via perinaphthyl umits orieamted im antiparal-
lel manner is determined as an additive funct¥ion of the number
Ki of perfect matchings in the string structures inte which
the coronoid is decomposable.Por coronoids with perinaphthyl
branching units oriented in parallel manner in the same string
structure,the pnumber K of Kekuld structures results as a multi-
plicative function of the number Ki of perfect matchings in
the string structures.Procedures for decomposing coronoids of

this type 1lnto string structures are defined recursively,
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Introduction

The Gordon-Davison algorithml operates erriciently for deter-
mining the number K of Kekulé structures or of perfect matchings
for any linearly or angularly cata-condensed polycyclic aromatic
hydrocarbon (catafusenic benzenoid structure).The same algorithm
can be applied to branched catafusenes,where branchings are as
in triphenylene.Such branchings constitute no problem for the
Gordon-Davison algorithm or for improved algorithms proposed
more recently by Cyvin and Gutmanz'j,hy Zivkovié,Trinajstid,
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Randié and their coworkers Finally,mention should be made of

the powerful transfer matrix methods developed by Klein et al.1
tor enumerating Kekulé structures of benzenoids.

A cata-condensed syastem consisting of an open chain of hexa-
gona such that every two adjacent hexagons have exactly one co-
mmon edge and its dualist graph8'9 is a path will be called a
string structure (S3) (e.g. as will be seen for graphs 69,65,
63 of FPigure 12).It follows that in a SS every hexagon is adja-
cent to at most two other hexagons which must be nonadjacent.

We shall consider that all structures in this paper (string,
parallel,series-parallel,coronoid) are composed from regular,
pairwise congruent hexagons lying in tne same plane.

For gimplifying the diecuassion and the figures,we shall
adopt & unique orientation of benszenoid rings in polyhexes,
nmamely that in which two edges of each hexagon are vertical,

In this case one of the edges in each triangle ot the dualist
graph of perifusenes is horizontal.All rigures in the present

paper obey thias convention,



A decomposition theorem for coroncids with perinaphthyl
branching units oriented in antiparallel manner

We shall describe a method for computing the EKekuld
number K(G) ot a benzenoid graph G based on graph decomposi-
tion whenever G can be decomposed inte string structures
with numbers of perfect matchimge which can be calculated
via the Gordon-Davison or other algerithms.Such graphs are
ebtained from stiring structures and some coples of the peri-

naphthyl group (Figure 1 a) or b}) and may be defined recur-

Pig.1
sively as follows:
Every parallel structure (PS) is either:
i) a s¥ring structure or

11) it is composed from two perimaphthyl groups (upper
and lower),two parallel structures L1 and La and two
string structures L3 and Lt as in Fligure 2|L3 or ].4
or both may be empty.L, is annelatsd to the wpper and
lower perinaphthyl group through edges e or t,Lz
through g or h,and L3 and L‘ through i or j,respecti-
vely (see Pigure 1). The two perinaphthyl groups are

oriented in antiparallel manner, i. e. as a) + b).



mon extremity. L
The chemical analog of a perfect mat-
ching is constituted by the double
bonds in a Kekulé structure, Pig.2
Therefore every eage that belongs to a perfect matching M
of a graph G will be called double; she remaining edges of G
are simple relatively to M and correspond to single bonds in
the Kekuld structure,

The tollowing property is usetul for proving the main

results of this paper.

Proposi%ion 1. Consider a pertect matching M of a PS re-
presented in Figure 2.If edgea a or b of the lower perinaph-
thyl group (Pigure la) are double then edges ¢ and d of the

same group are both simple relatively to M,






















































