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Abstract This paper investigates a class of distributed online constrained optimization problems with a common constraint set. In
this setting,nodes in the network collaborate to solve the problem through local computation and communication. Each node can
only access its own local loss function, whose value depends on its decision variables at each iteration. However, since nodes con-
tinuously broadcast information related to their private data during communication,most existing algorithms face the risk of pri-
vacy leakage. To address this issue, this paper proposes an efficient state decomposition-based distributed dual averaging algo-
rithm. This algorithm integrates state decomposition and gradient adjustment strategies to enhance privacy protection while miti-
gating imbalances in directed networks. Notably,it does not require additional hidden signals or significantly increase computa-
tional complexity. Theoretical analysis shows that the proposed method achieves the desired sublinear regret while effectively pre-
serving the privacy of each node’s loss function. Furthermore, simulation experiments confirm the convergence and feasibility of
the algorithm.
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