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Curiosities and counterexamples in smooth convex
optimization

lundi 13 octobre 2025 14:00 (50 minutes)

We present a list of counterexamples to conjectures in smooth convex coercive optimization. We will detail
two extensions of the gradient descent method, of interest in machine learning: gradient descent with exact
line search, and Bregman descent (also known as mirror descent). We show that both are non convergent
in general. These examples are based on general smooth convex interpolation results. Given a decreasing
sequence of convex compact sets in the plane, whose boundaries are Ck curves (k > 1, arbitrary) with pos-
itive curvature, there exists a Ck convex function for which each set of the sequence is a sublevel set. The
talk will provide proof arguments for this results and detail how it can be used to construct the announced
counterexamples.
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