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Multi-agent Switched Networks
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Abstract In the general non-balanced directional switching network, there may be communication delays among agents
in networks. In light of this, this paper proposed a distributed subgradient optimization algorithm with communication
delays for multi-agent switched networks. In this method.the unconstrained convex optimization problem with commu-
nication delays is converted into the unconstrained convex optimization problem without communication delays by aug-
menting delay nodes in communication network. The convergence of the multi-agent distributed subgradient optimiza-
tion algorithm with communication delays is proved by using the non-quadratic Lyapunov function method, as long as
the non-balanced directional switching network is periodical strong connectivity and the communication delays are upper
bounded. Because the network topology conditions and communication delay are both intensively considered, this algo-

rithm is more general and practical. Finally,a simulation example was given to demonstrate the effectiveness of the pro-

posed algorithm.
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Fig. 1  Unbalanced directed network with 3 individuals
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Fig. 2 Unbalanced directed networks of adding delay nodes
to edge (1,2)
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Fig. 3 Unbalanced directed network with disconnected

directional edges (1,2)
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