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Abstract: Aiming at the problem that during the evolution process of interconnected complex
networks, there exist nonuniform time-varying property and layered interlaced network
structure, leading to the difficulty in measuring their characteristics and rules, a dynamic
evolution model of united complex network with multi-links (MLUCN) is proposed. Firstly, we
define some related concepts of MLLUCN, analyze the conversion process of fusion and hierarchy
relationship, and split fusion nodes and overlapped edges according to the property difference
between nodes and edges, then the MLUCN is transformed to interlaced layered complex
networks (ILCN). Secondly, the node degree saturation and attraction factor are defined. The
evolution algorithm and local-world evolution model for ILCN are put forward, and four
situations of node evolution are discussed. The mean field method is used to analyze the degree
distribution rule during evolution. Finally, numerical simulation is performed. The results show
that the node degree not reaching saturation obeys the exponential distribution with an error no
more than 6% ; the node degree reaching saturation obeys their connection capacities’ distribution
with an error no more than 3% ; the network weaving coefficients have a positive correlation with

the highest probability of new node and the initial number of connected edges. The results
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verified the feasibility and effectiveness of the proposed model. This model provides a new idea

and method for exploring MLUCN evolution process and rule, and also has good application

prospects in the structure and dynamics researches of transportation network, communication

network and social network, etc.

Keywords: united complex network with multi-links; interlaced layered complex network;

dynamic evolution; saturation; attraction factor
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