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Consensus protocol in networked multi-agent systems with
non-balanced topology
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Abstract: For non-balanced topology of networked multi-agent systems, the consensus protocols of continuous time-
invariant systems and discrete-time systems are investigated, respectively. First, the digraph(directed graph) is used to rep-
resent the topology of multi-agent systems, and then, a first-order integrator model and a consensus convergence criterion
of systems are established. Second, we prove that consensus value of continuous time-invariant systems converges globally
asymptotically to the convex combination of initial states, thus, determining the consensus value of the non-balanced topol-
ogy. If the topology is fixed and time-invariant, the consensus value of discrete-time systems also globally asymptotically
converges to the convex combination of initial states, which is identical to continuous systems. Finally, two simulation
examples of eight agents with different states verify the theory.
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1 5|5 (Introduction)
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Fig. 1 The topology of eight agents
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col for continuous states)
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Fig. 2 Simulation of eight agents with continuous states
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Fig. 3 Simulation of eight agents with discrete-time states

6 458 (Conclusion)
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