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Abstract

Aiming at pinning synchronization control node’s selection in multi-edges complex networks, a
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strategy based on graph theory to optimize the selection of pinning node groups is proposed. Ac-
cording to the edges’ properties that is different in the network, based on the network splitting’s
idea, the network is split by introducing delay. According to Lyapunov stability theory, using adap-
tive pinning controller, graph theory and matrix analysis’s knowledge, a scheme that can optimize
pinning node groups’ selection in multi-edges complex networks is obtained: When the pinning
nodes’ number is fixed, the maximum eigenvalue of the sub matrix obtained by deleting the rows
and columns corresponding to the controlled nodes from the symmetric Laplacian matrix of the
network is used to measure the pinning scheme’s effectiveness. That is, when the dynamic system
and nodes’ coupling strength in the network are given, the larger the maximum eigenvalue, the
better the effectiveness of the pinning scheme. At the same time, the spectral characteristics of the
maximum eigenvalue are analyzed, which provides a theoretical support for the optimization of
the pinning scheme.
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