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Abstract: This paper investigates a class of distributed online constrained optimization problems, where each agent
possesses a time-varying convex local loss function that is known only to itself. Each agent operates under a distinct
constraint set, and communication between agents is modeled through a series of time-varying unbalanced directed graphs.
The goal of this paper is to solve this online optimization problem in a distributed manner. To this end, we propose a
novel distributed online optimization algorithm that leverages the push-sum framework and the principles of consensus and
projection feedback, while also implementing a strategy to address the issue of imbalance. The theoretical analysis reveals
that when the global loss function is strongly convex, the network static regret R(T") of the algorithm converges at a rate
of O(log(T")). Finally, the effectiveness of the algorithm is further validated through numerical simulations. These results
provide insights into the algorithm’s potential practical value in solving distributed online optimization problems.
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