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Abstract

The problem of fixed-time and specified-time optimization of multi-agent systems is investigated
in this paper based on power-law algorithms. Under the condition that the cost function is strongly
convex, a piecewise power-law algorithm is proposed, which can ensure that the agents reach
consensus in a fixed time and then achieve fixed-time optimization. Correspondingly, the problem
of specified-time optimization is also studied by designing a piecewise control protocol, in which
the optimization time can be arbitrarily specified according to actual requirement. Finally, through
two numerical examples, the effectiveness of the proposed algorithms is verified.
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Figure 1. Topological structure of system (1)
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Figure 2. The trajectory of system (1) based on algorithm (4)
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Figure 3. The evolution of global cost function under algorithm (4)
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Figure 4. The evolution of global cost function with state variables under algorithm (4)
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Figure 5. The trajectory of system (1) based on algorithm (7)
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Figure 6. The evolution of global cost function under algorithm (7)
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Figure 7. The evolution of global cost function with state variables under algorithm (7)
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