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The leader-following consensus of uncertain multi-agent system under semi-Markov switching in cooperative

and competitive networks

Lingxia Zhang, Yulin Zhang
Chongqing Metropolitan College of Science and Technology, Chongqing

[ Abstract] Based on cooperative-competitive relation, the leader-following consensus of uncertain multi-
agent system (UMAS) under semi-Markov switching has been discussed. For UMAS, an exponential mean-square
consensus protocol with cooperative-competitive relation, semi-Markov switching topology and error coefficient has
been designed. Through the protocol, the leader-following consensus problem of UMAS can be converted into a
stability problem of Markov jump system with a time-varying delay. Stability conclusions have been derived by
constructing the Lyapunov function and using the weak infinitesimal operator. This has enabled the system to achieve
leader-following exponential average-square consensus. Based on this conclusion, the controller gain has been
obtained by solving the linear matrix inequality. Simulation examples illustrate the validity of theoretical results.

[ Keywords] Leader-following; Semi-Markov switching; Cooperative-competitive relation; UMAS; exponen-

tial mean-square consensus
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