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Abstract: This paper investigates the finite-time adaptive distributed optimization for a class of second-order nonlinear
multi-agent systems with unknown constant parameters. First of all, a penalty function with a penalty parameter is con-
structed by providing a quadratic objective function for each agent and integrating consensus conditions of the multi-agent
systems. A control strategy, which can accelerate the convergence rate to the optimal solution of the objective function, is
also proposed. Secondly, for a given penalty parameter, a finite-time distributed adaptive control protocol is proposed to
achieve the bounded consensus of the penalty function’ gradient in a finite-time by integrating the power integral method
and the finite time stability theory. Thirdly, by increasing the penalty parameter, the state of the multi-agent system can be
ensured to achieve consensus asymptotically, which is also the optimal solution of the whole objective function. Finally,
simulation results demonstrate the feasibility and effectiveness of the proposed methods.
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