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Fig. 1 Top left/right graph is the statistics chart of degree preferential attachment when p = 1,¢ = 0. bottom left/right

is the statistics chart of time preferential attachment whenp =0, ¢ = 1,a = 10
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Fig. 2 The left graph shows the degree distribution of vertexes, including in-degree and out-degree; the right graph shows the

publishing time of the references of the article in 2010
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Fig. 3 The left graph shows the degree distribution of vertexes, the centre shows the scatter diagram of attached times of total

vertexes. The right shows the attached times of the vertexes attached by the vertexes that added the last 5 000 steps
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Evolution and dynamics of scientific knowledge network: Based on the study
of scientific citation network

LIU Xiang, MA Fei-<cheng

Center for Studies of Information Resources of Wuhan University, Wuhan 430072, China

Abstract: Research on the evolution and dynamics is the key point to explore the processes of the creation and
development of scientific knowledge. By using the method of complex networks, we constructed a evolving model
which revealed the effect of the time factor on the evolution of knowledge and the relationship between it and
Matthew Effect, and discovered that the time effect decreases the adverseness of Matthew Effect. The model in—
troduced both degree and time preferential attachments to describe the accepting and updating processes of scientific
knowledge. The degree preferential attachment ensures the acceptance of classic theory, and the time preferential
attachment encourages the absorption of recent knowledge. Simulation results showed that the effect of preferential
attachment, which produced Matthew Effect, is overarching; and the effect of time attachment is partial.
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