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Abstract Fractal dimension and multi-fractal are important research contents of fractal theory. The multi-fractal of complex net-
works has been studied in depth.while there is no feasible method to measure the multi-fractal of complex networks. Weighted
graph is an important research object of complex network. Both node weight and edge weight in weighted graphs can be positive
real number,negative real number, pure imaginary number and complex number,and so on. Among all types of weighted graphs,
except the weighted graphs with both node weight and edge weight being positive real numbers,other types of weighted graphs
share multi-fractals and append with infinity complex network dimensions. Through the study of multi-fractals of weighted
graphs, this paper presents modulus of infinity complex network dimensions of all 15 weighted graphs that share multi-fractal,
and measures multi-fractal of them by cardinality of sets obtained from modulus of infinity complex network dimensions of them.
It shows that all sets obtained from modulus of infinity complex network dimensions of weighted graphs share multi-fractal are
countable sets,while 2 are multisets, and the other 13 are ordinary sets. Moreover, all sets,regardless of multisets or ordinary
sets,are equipotent with cardinality of No.
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Statistics of multi-fractal dimensions by linear distribution of 6 weighted graphs
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Table 2 Statistics of multi-fractal dimensions of 3 weighted graphs with node weight being negative real number
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Table 3 Statistics of multi-fractal dimensions of 3 weighted graphs with node weight being pure imaginary number
No. Edge Weight Multi-Fractal Dimension
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Table 4 Statistics of multi-fractal dimensions of 3 weighted graphs with node weight being complex number
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