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Abstract: 

Topology identification of networks has recently got high concern due to various properties of 

networks, such as cascade and robustness, which are determined by the structure of the network. Adaptive 

control has been proposed to estimate the unknown topology under a key condition:  persistently exciting 

condition. However, when this condition is not satisfied, how to identify a network topology? In the first 

part of this talk, we show that noise induces topology identification when this condition is not 

satisfied.  Meanwhile, the identification scheme is still effective for complex networks whose topology 

switches. In a second part of the talk, we deal with cluster synchronization which is an interesting issue in 

complex dynamical networks with community structure. We study cluster synchronization of complex 

networks with nonidentical systems by input-to-state stability. Some sufficient conditions that ensure cluster 

synchronization of complex networks are provided. The increase of coupling strength inside clusters is very 

useful to achieve cluster synchronization. However, the coupling among clusters is an obstacle for cluster 

synchronization. The analysis is then extended to the case where the outer coupling strengths are adaptive. 

Finally, numerical simulations are given to validate our theoretical analysis. 
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