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Goals of the Course

The subject of Optimal Transportation was first born in France, in a 1781 paper by the French mathe-
matician Gaspard Monge. In this paper, Monge considered the problem of transporting a fixed quan-
tity of soil, extracted from the ground, to places where it will be incorporated in construction. As the
locations of the extraction and construction sites are given, as well as the cost to send soil from one
site to another, Monge was interested in optimising this process and finding the most economically
efficient transportation plan.
While the problem Monge introduced sounded simple enough, its solution is far from it. Many years
later, this problem was rediscovered and reconsidered by the Russian mathematician Leonid Vitaliye-
vich Kantorovich. Since this reawakening interest in Monge’s problem, significant progress has been
made, and many connections with the fields of Probability, Economics and Optimization were estab-
lished. In the last few decades additional and intimate connections between Optimal Transportation
and Functional Analysis, Partial Differential Equations, and even Fluid Mechanics, were unearthed.
Our goal in this course is to study the basic concepts and theorems in the field of Optimal Trans-
portation, and see some of its applications - time permitting.

Course Material

The topics we will cover in this course include

• Introduction to Monge’s and Kantorovich’s Problems.

• Preliminaries: Polish spaces, Lower semi continuity and Borel measures on Polish spaces.

• Kantorovich’s problem and duality.

• Kantorovich-Rubinstein Theorem.

• The Monge problem revisited and the quadratic cost function.

• The Wasserstein Distance.

Time permitting we will see additional connections to important functional inequalities, probabilis-
tic theorems, and kinetic PDEs.

Pre-requisite Mathematics

Knowledge of basic Measure Theory is required, as well as basic Point Set Topology and Functional
Analysis. Some knowledge in Probability may help, but the course is mostly self-contained. Students
are welcome to discuss any pre-requisite requirement with the Lecturer prior to the beginning of the
course.

Evaluation of the Course

The final mark in the course will be based on an oral exam.
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