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Range of degree-rank exponent of scale-free networks
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Abstract: Empirical study shows that most of complex networks are scale-free, and the node degrees of which obey
the power-law distribution with the absolute value of the corresponding power exponent (known as degree distribution ex-
ponent) lying between 2 and 3. However, there is no research result on why the degree distribution exponent lies between 2
and 3 so far. The authors prove that the degree distribution exponent is greater than 2 and thus partially solve the problem
mentioned above. First, the degree-rank exponent is introduced, the relation between the degree-rank exponent and the
degree distribution exponent is also given. Through the characterization on the relation between the degree-rank exponent
and the network structural entropy, functional dependent relations among the degree-rank exponent, the network structural
entropy and the number of nodes of the network are then obtained and the result that the degree-rank exponent approaches
one is proved. Finally, simulation results are given to illustrate the theoretical result.
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