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The course is based on the papers [1], [2]. The aim is to derive
the asymptotics for the solution u(x,t) of the Cauchy problem for the
Camassa-Holm equation

U + 2Uy — Upgr + ULy = 2Uplyy + Ulger, T € R E>0, (1)
with vanishing initial data
u(z,t =0) = up(x). (2)

The exposition inculdes:

— Lax pair: overdetermined system of linear ordinary differential
equations;

— Sturm -Liouville equation, Liouville transform, Jost solutions;

— transmission and reflection coefficients;

— Riemann-Hilbert problem;

— asymptotic analysis of solutions of oscillatory Riemann-Hilbert
problems: nonlinear steepest descent method, explicitly solvable in
terms of special functions model Riemann-Hilbert problems.
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