Intersections of non-convex optimization, machine learn-
ing, and control theory: Stochastic gradient methods are
at the heart of recent advances in optimization and machine
learning. Besides neural networks, these include policy gra-
dient methods, temporal difference learning, and actor-critic
dynamics in reinforcement learning. These advancements
have had profound impacts on model-free control, where de-
cisions are made based on data. The theoretical problems in
this area combine ideas from stochastic analysis, dynamical
systems, and geometric methods.

Universal approximation theory in machine learning: Neu-
ral networks possess inherent universal approximation power,
which means they can effectively approximate functions given
enough nodes and layers. Universal approximation is a clas-
sical topic; however, we have only recently been able to the-
oretically characterize it for settings with bounded width.
Techniques from control theory, particularly geometric and
optimal control, have been shown to be key, with much still
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