Introduction to the Mathematical Theory of the Navier-Stokes equations

I. The Cauchy problem for the Navier-Stokes equations. Existence of so-
lutions: mild solutions, weak Leray-Hopf solutions, strong solutions, Lemarie-
Reisset solutions, other type of solutions.

I1. Regularity theory: e-regularity, Caffarelli-Kohn-Nirenberg theorem,
scale invariant quantities, type I blowups, Ladyzhenskaya-Prodi-Serrin con-
dition, L3 -case, other scale invariant norms, ancient solutions and Liou-
ville type theorems.

III. Initial boundary value problems for the Navier-Stokes equations in
half space. Local boundary regularity and bounded mild ancient solutions.
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