Advanced Topics in Analysis and PDEs. (Summer
Semester 2022).

Solitons and dispersive equations.

Juan J. L. Veldzquez

This goal of the course is to describe the mathematical theory available for
the study of some classes of dispersive equations. In the first part of the course
the goal is to describe the method of the Inverse Scattering Transform (IST)
and to study how this method can be used to solve the Cauchy problem for
several Partial Differential Equations. In particular, applications of the IST to
the solution of the KdV equation, the cubic nonlinear Schrédinger equation and
other similar equations will be discussed. In this part of the course some topics
like Lax pairs, Bicklund transformations and their application to the study of
completely integrable PDEs will be discussed.

In the second part of the course the general methods available to prove local
and global well posedness of dispersive equations will be explained. In this part
of the course topics like the Strichartz estimates and methods based in Fourier
analysis will be studied.

Prerrequisites: Basic knowledge of the Theory of Partial Differential Equa-
tions and the Theory of Analytic Functions in C.
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