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LECTURE ABSTRACT

In practical reinforcement learning, value-function methods such as Q-learning and SARSA(0)
with e-greedy exploration are among the state of the art, and their tabular (exact) forms are
known to converge to the optimal Q-function under reasonable conditions. However, with
function approximation, these methods are known to exhibit strange behaviors, e.g., policy
oscillation and chattering, convergence to different attractors (possibly even the worst policy)
on different runs, etc., apart from the well-known instability of iterates. Accordingly, a theory to
explain these phenomena has been a long-standing open problem, even for basic linear
function approximation (Sutton, 1999). Our work uses differential inclusion theory to provide
the first framework for resolving this problem. We further illustrate via numerical examples how
this framework helps completely explain these algorithms' asymptotic behaviors. This is joint
work with Gugan Thoppe, 1ISc.
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