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Identification (ID) numbers arc structural invariants based on
weighted paths and walks in the molecular graph. They are useful
molecular descriptors in the structure-property and structure-ac-
tivity relationship studies, with very low degeneracy and high
structure discriminating ability. For cyclic structures, the number
of paths and walks increases very fast and the computation of ID
numbers for large polycyclic molecular graphs is very time consum-
ing. New identification numbers, MINID and MINSID, are defined
using weighted distances of the molecular graph. Their computa-
tion is easicr and faster than that of the previously defined ID
numbers.

INTRODUCTION

In recent years, many ditferent graph invariants have been proposed for
the characterization of structural features of chemical species. These are
usually referred to in the chemical literature as topological indices.>® Such
indices reflect in different ways the size and shape of the molecules they
characterize and also provide some measure for the degree of molecular
branching.

A number of useful graph definitions will be introduced. Let G = (VE)
be a graph G with N vertices, ¢ edges, the vertex set V = V(G) and the edge
set K = E(G). Let V = {v,, vy,...u5} be the labeling of G. The edge conneting
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vertices v; and v; is denoted by e;;. A walk in a graph is a sequence of edges,
starting from any vertex and ending on any vertex, with the property that
the ending vertex of the jth edge in the sequence is the beginning of the
(j+1)th edge. The walk is called a path if all the vertices (and thus neces-
sarily all the edges) are distinct. DEG; denotes the degree of vertex v; in G,
i.e., the number of edges incident with vertex v;. The distance between the
vertices v; and v; is denoted by d;j, and is equal to the number of bonds on
the shortest path between the vertices v; and v;.

The distance sum of vertex v; is the sum of the topological distances be-
tween vertex v; and every vertex in the molecular graph:®

N
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IDENTIFICATION NUMBERS

Randié has recently proposed a novel structural descriptor, called the
molecular identification number ID,” defined by equations (2—4).

The mapping from the edge set E(G) of the chemical graph G to the set
of real numbers R, f: E(G) —» R, is defined by:

Let p be a path of m edges in G. Then, the mapping from the path set of
graph G to the set of real numbers R is defined by:

m

") = H f(eij) . (3)

The connectivity ID number of the molecular graph is defined as:
IDG)=N+Y f(p) (4)
p

where N is the number of elements in the vertex set V(G) of G. The sum-
mation in Eq. (4) goes over all distinct paths in G.

The selectivity of the connectivity ID number was tested for all alkane
trees with up to 20 vertices.® In this large set of alkanes, 124 pairs and one
triple of non-isomorphic alkane trees were found, having the same connec-
tivity ID number. Randié proposed a prime ID number, denoted ID",? which
has shown much greater selectivity than the connectivity ID numbers.*






