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Abstract

Finding graph measures with high discrimination power has been triggered by searching for so-
called complete graph invariants. In a series of papers, we have already investigated highly dis-
criminating measures to distinguish graphs (networks) based on their topology. In this paper, we
propose an approach where the graph measures are based on the roots of random graph polyno-
mials. The polynomial coefficients have been defined by utilizing information functionals which
capture structural information of the underlying networks. Our numerical results obtained by
employing exhaustively generated graphs reveal that the new approach outperforms earlier results
in the literature.
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1. Introduction

The search for complete graph invariants has been an exciting and stimulating problem in
mathematics and computer science, see [3, 8, 48, 47]. A graph invariant is a quantitative measure
[2, 49] capturing structural information of an underlying network which is invariant under iso-
morphism. Hence, the problem of finding complete graph invariants is instantaneously connected
to the graph isomorphism problem whose complexity is still not known for general graphs, see
[36, 46]. So far, no complete graph invariant for the general case has been found. Yet, complete
graph invariants for special cases and graph classes have been identified and their properties have
been explored. For example, see [8]. Suppose, a given graph invariant is complete for a set of
pairwisely non-isomorphic graphs. That means, the invariant structurally discriminates all graphs
uniquely. Thus, finding highly discriminating graph measures may also lead to complete or almost
complete graph invariants.

We briefly survey some related work when it comes to investigate the discrimination power of
graph measures. In fact, the degeneracy is an undesirable property of a graph measure, see [49]
as in theory, non-isomorphic graphs should have different measured values. To the best of our
knowledge, the first study of the discrimination power of a graph measure relates to discriminate
structural differences between isomers in the context of computational chemistry [4]. After this,
Balaban [1] developed the Balaban J index which has high discrimination power (i.e., low degen-
eracy) for chemical trees. Dehmer et al. [11] demonstrated that the Balaban J index is highly
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