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Origin of fractality in complex networks and self-organized criticality
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Studying the origin of fractality found in many real-world complex networks,
we have obtained the following results. (1) We proposed a model of fractal complex networks based
on an SOC dynamics driven by the antagonistic relationship between the growth of a functional
network and its cascading overload fatlure, (2) we have shown a fractal and small-world structures,
and their structural crossover in the process of time development of the SOC model, (3) to clarify
the role of a long-range repulsive correlation between hub nodes to the fractal property, long-range
degree correlations in a complex network have been formulated in a quite general manner, and (4) we
have elucidated that fractality cannot be realized only by nearest-neighbor degree correlations but
a long-range hub repulsion is closely related to the origin of fractality.
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