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An algorithm is presented for obtaining the coefficients of the characteristic poly-
nomial of a molecular graph. Spectral moments of the graph are computed using
the propagation diagram method, and the coefficients of the characteristic poly-
nomial are obtained using Le Verrier formula. The time complexity of the algorithm
is O(N?), where N is the number of vertices of the graph. In connection with the
computation of the coefficients of the characteristic polynomial, the algorithm
offers the number of self-returning walk atomic code, structural codes, and spec-

tral moments of the molecular graph.

1. INTRODUCTION

The characteristic polvnomml of a molecular graph is an important
structural invariant, defined as:

Ch(G, x) = (—1)F det(A — xI) =- iakXN"‘ (1)

where A and I are, respectively, the adjacency matrix and unit matrix
of the molecular graph G with N vertices. Its applications spread over a
large area of mathematical and theorctical chemistry : documentation,
computer assisted synthesis design, Kekulé structure enumeration, aroma-
ticity, electronic energy of solids, topoloalcal effect on melecular orbitals.

The computation of the charaecemstm pelynomial using the expan-
sion of the determinant from equation (1) is impracticable even for molecu-
lar graphs with more than ten vertices, due to the high amount of com-
puter time consumed. :

A very efficient method for the computation of the eoefficients of the
characteristic polynomial is the recursive algorithm developed by Le Ver-
rier. #° Balasubramanian devised an efficient computer program® for
the computation of the characteristic polynomial of chemical graphs,
using the recursive method of Frame.” Another related recursive algorithm
for the computation of the coefficients of the characteristic polvnomlal






