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Abstract

This seminar explores foundational concepts and central existence results in optimal
transport theory. We transition from the intuitive but restrictive Monge problem to the
Kantorovich relaxation, leveraging direct methods of calculus of variations to guarantee
the existence of optimal plans. By constructing the dual problem and applying tools
from convex analysis—specifically c-transforms and c-cyclical monotonicity—we establish
strong duality. This primal-dual framework allows us to demonstrate the existence and
uniqueness of optimal maps for strictly convex costs, culminating in Brenier’s Theorem in
R<. Finally, we resolve the supremal (L>) Monge optimal transport problem, rigorously
proving that a secondary variational problem selects a unique optimal solution induced
by a transport map.

The full notes for this presentation can be accessed from refrainfr.github.io
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