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Fractality and long-range degree correlation in complex networks
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Many complex networks exhibit fractality in a topological sense. It is well
known that the mechanism of this property is closely related to self-organized criticality. In this
study, however, another mechanism of fractality in networks is explored by clarifying the
relationship between fractality and the correlation between the number of neighboring nodes of each
node (degree). Specifically, we propose mathematical models of fractal complex networks based on
self-organized critical dynamics and reveal how fractality is generated from the long-range degree
correlation by elucidating the relationship between fractality and the empirical fact that high
degree nodes (hubs) are far away from each other.
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