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Abstract: Most of the existing distributed optimization algorithms for multi-agent systems (MASs) have asymptotic
convergence, and the graphs of MASs are required to be undirected or weight balanced, which are conservative in practical
application. Therefore, the distributed finite-time optimization problems for MASs which have strongly connected digraphs
are investigated in this paper. First, based on the non-smooth analysis and the Lyapunov stability theory, a distributed finite-
time gradient estimator is designed, then the gradient estimator based distributed finite-time optimization algorithms are
proposed. With the proposed distributed optimization algorithms, the states of all agents can achieve consensus at global
optimal point within finite-time. Compared with the most existing distributed finite-time optimization algorithms, the new
proposed algorithms which could be deployed to the MASs with strongly connected digraphs relax the requirements of
communication topologies. Moreover, the proposed algorithms are extended to solve the optimization problems in the
MASSs with unknown high-frequency gain signs by using the Nussbaum function based method. Finally, the simulations
are conducted to verify the effectiveness of the proposed distributed optimization algorithms.
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