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Multifractality
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Multifractality in Physics
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Energy Dissipation of Turbulence

Critical Wavefunction in 
Metal-Insulator Transition

Growth Probability in
Diffusion Limited Aggregation



Definition of Multifractality

3 / 11



Multifractality of Complex Networks
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[Furuya and Yakubo, Phys. Rev. E 84, 036118 (2011)]
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Multifractality of Complex Networks
[Furuya and Yakubo, Phys. Rev. E 84, 036118 (2011)]
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1. Examine whether a wider class of FSFNs 
exhibits bifractality.

2. Identify the relation between the structures 
and the bifractality.

Goals



A General Model of Deterministic FSFNs
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[Yakubo and Fujiki, arXiv:2109.00703.]



Multifractality of Deterministic FSFNs
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Generator



Mass Exponents of Deterministic FSFNs
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Lipshitz-Hölder Exponents of Deterministic FSFNs
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Conclusion
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1. Multifractal analysis of the generalized deterministic 
fractal scale-free network model is conducted.

2. We analytically and numerically show that the 
generalized deterministic fractal scale-free network 
model generates bifractal networks.

3. The two distinct Lipshitz-Hölder exponents correspond 
to local structures near the nodes which emerged in 
finite generation and those that are not.



Appendices



Application of Multifractal Analysis of Networks

A1

[Y. Xue and P. Bogdan, Scientific Reports 7, 1 (2017)]

Identification of functioning 
parts in human brain



𝛼 near the hubs

Lipshitz-Hölder Exponents of (2, 2)-flower

A2

Lipshitz-Hölder Exponent of          -flower


