2021 2023

Clarifying the General Relation Between Critical Properties and Structural
Properties in Complex Networks with Fractality
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In most complex networks in the real world, degrees widely fluctuate
(scale-free property), and invariance under renormalization (fractality) often appears. In this
study, to clarify the general relationship between the structure and critical properties of
scale-free fractal networks (SFNs) that possess both properties, we constructed a general
mathematical model of SFNs that can produce various structural features in real networks and
determined the critical points and critical exponents of bond percolation on SFNs generated by this
model. Furthermore, we generated networks with degree correlations at the next-nearest neighbor
distance amd numerically investigated their robustness to elucidate the role of negative long-range
degree correlations, which are a typical property of SFNs, in general SFNs.
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