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Synchronization verification for complex networked systems with directed graph

Wang Lei, Zhang Shuyuan, Ge Sitong, Liu Yang

(School of Automation Science and Electrical Engineering, Beihang University, Beijing 100191, China)

Abstract ; In this article, we study the problem of synchronization verification for complex networked systems with non-
linear coupling. Based on general form of Lyapunov functions, a less conservative synchronization criterion is proposed for the
nonlinear networked systems with directed graph. Then, the synchronization problem for polynomial networked systems can be
transformed into a sum-of-squares optimization problem, which falls within the convex optimization framework, yielding poly-
nomial Lyapunov functions efficiently to realize the automatic synchronization verification in polynomial time. Finally. the effec-
tiveness of the theoretical results is demonstrated by a simulation example, where the synchronization of Lorenz system is
achieved by using a smaller lower bound of coupling strength.

Keywords: polynomial Lyapunov functions; synchronization verification; complex networked systems; sum-of-squares

optimization
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