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Absiract

The topological index J (average distance sum connectivity) has the
asymptotic value T for an infinitely long n-alkane. A general formula
is demonstrated for index J of an infinite graph naving b branches
emerging from a common nucleus, anc having a repeating pattern with r
edges on the stem of each branch and A-r off-stem edges. There exist
hovever acyclic infinitely branched systems whose [, value is no longer
finite but oo, For graphs with an infinite number of vertices and cycles,
a related index J' = (i + 1)J is shoewn to have in many cases a finite
asymptotic wvalue, A general formula is proposed for tne asymptotic values
of J and J' in infinite acyclic and polycyclic systems, respectively,
with a finite number of branches, b, and a repeating pattern of H edges
on each branch : §, or J! = R2-f(b)/A where £(b) is a given function of
the number of branches, and A is the main coefficient in the expression
of the smallest distance sum in thke infinite graph. A notation list is
appended. A series of J, and {j values for various infinite grapns is

resented, which may prove useful in correlation.
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1. Introduction

For quantitative correlations between chemical structure and
chemical, physical or biological properties, during the last forty years
various topological indices (TI's) have been proposed. Several reviews
have been published on topological indices and their use in QSAR.1_7
A hydrocarbon structure (constitutional formula) is converted into a
hydrogen-depleted graph by omitting all hydrogen atoms and replacing the
other atoms by vertices of the graph.

8,9

In previous papers, a new highly-discriminating topological

index J was defined. This index is based on distance sums si for each

vertex : si is the sum of the distances from vertex i to all other ver-
tices in a graph. The (topological) distance between two vertices in a
graph is the length of the shortest path joining these two vertices,
i.e. the number of edges along that path. If q is the number of edges
in a graph having m vertices, the number of cycles (cyclomatic number)
is :

L=q-m+1 (1)

The topological index J is the mean distance sum connectivity :

q
-%
J = — 2 (s,;s.) (2)
u'”edgeiji‘]

So far J is the TI with the lowest degeneracy.lo Unlike most otner
topological indices, owing to the factor q/(p+ 1), the index J does not
increase with the increasing number of vertices and of rings. It is the
purpose of this paper to discuss the behaviour of J for various infinite
graphs. In many cases, J tends towards a constant finite value for infi-
nite acyclic graphs. For graphs naving an infinite number of vertices

and of cycles a related topological index J' is relevant

J'=(p+1) = a Yy isis,l'z (3)
edgei,j I

It will be seen that J' for infinite polycyclic graphs can be



treated similarly to J of infinite trees. In the former graphs one has
to use dualist graphs (for definitions and examples in the case of
cata-condensed polycyclic benzenoid hydrocarbons, see ref.11; in the
case of polymantanes see ref.12). In dualist graphs angles are signifi-

cant.

2. Definitions ana examples

The centre, 0, of a graph is constituted by the vertex or vertices

with the smallest distance sum,whose value is denoted by s We shall

o
consider only centrosymmetric graphs. Their symmetry can be two-fold or
higher, e.g. for b branches emerging from the centre, the symmetry is
b-fold.

Graphs which differ by a constant pattern of vertices and edges
(pattern called elementary cell) form a cell-homologous series. The first
term (n=1) in such series is called nucleus and contains the vertex
(vertices) of the centre O ; in addition it may contain other vertices.
The nucleus may or may not be equal to the elementary cell. As the
graphs are b-fold symmetric, the n-th term in a cell-homologous series
has in addition to a unigue nucleus, b(n-1) elementary cells, i.,e. n-1
cells on each branch.

An infinite graph is constructed by adding an infinite number of
cells on each of the b branches ; this corresponds to the n-th term of
the cell-homologous series, where n-—wo,

Figure 1 represents the first three terms of two cell-homologous
series which have both a one-vertex centre and the same nucleus but
different cells, The first series has two branches, (b=2), two vertices
and two edges in the cell ; the second series has three branches (b=3)
and an elementary cell with four vertices and four edges. The numbers

accompany ing each vertex in the graphs of the first series arc the








































































