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Abstract

The ranking of influential nodes using quantitative analysis methods is of a great importance in
complex and social networks. Most of the mechanisms in complex networks such as spreading
dynamics, cascading reactions, and network synchronization are significantly affected by a small
part of the influential nodes. In this paper, to employ novel and efficient methods, we use semi-local
indicators based on the graph generalized entropy-energy for efficient ranking of influential nodes.
In particular, we reveal how the local entropy measures such as Shannon, Von-Neumann, and the
generalized graph entropies, together with the global energy measures associated with the graph-
derived matrices, can be used to evaluate the importance of nodes in complex and social networks.
By applying these measures on networks, it can be deduced that among the generalized entropy-
energy-based indicators, which one is more efficient in terms of quantifying the importance of
nodes and more resistant against the sudden changes of the nodes removal.

Keywords: Graph Energies; Generalized Graph Entropies; Node Importance; Graph Indices; Complex
Networks
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