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Structure analysis of growing network based on
partial differential equations
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Abstract : The topological structure is one of the most important contents in the complex network research. Therein the node
degree and the degree distribution are the most basic characteristic quantities to describe topological structure. In order to calcu-
late the degree distribution, first of all, the node degree is considered as a continuous variable. Then, according to the Markov
Property of growing network, the cumulative distribution function’s evolution equation with time can be obtained. Finally, the
partial differential equation (PDE) model can be established through distortion processing. Taking the growing network with
preferential and random attachment mechanism as an example, the PDE model is obtained. The analytic expression of degree
distribution is obtained when this model is solved. Besides, the degree function over time is the same as the characteristic line of
PDE. At last, the model is simulated. This PDE method of changing the degree distribution calculation into problem of solving

PDE makes the structure analysis more accurate.
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Fig.1 Degree distribution of the network model with different parameters p
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Fig. 2 Degree distribution of the network model with different parameters m
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Fig. 3 Node degree changing with time
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