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ABSTRACT

Online learning (OL) theory examines how to make sequential decisions optimally, yet classical
formulations often fall short when applied to complex, real-world systems. In the first part of
this talk, I will introduce new algorithmic foundations that extend OL to multi-agent settings
and to feedback models that better reflect practical constraints. In the second part, I will turn
to quantum networks (QNs)—emerging infrastructures that enable the transmission of fragile
quantum states over long distances—and discuss how to evaluate and optimize their
performance.

Building on these foundations, I will highlight two recent works that illustrate a bidirectional
synergy between OL and QNs: (1) how challenges in cutting-edge quantum networks motivate
the development of more expressive and powerful online learning frameworks, and (2) how
advances in OL theory, in turn, lead to more efficient, reliable algorithms for quantum network
operation. I will conclude with a forward-looking discussion on the joint frontier of OL and QN,
outlining potential pathways toward deployable quantum networks and robust multi-role
agent systems.
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