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This course is aimed to present some of the basic theory of semi-classical asymptotic analysis
in partial differential equations. The semi-classical analysis is based on the special form of fast-
oscillation exponential (WKB form)

A(x, t)eiS(x, t)/h, h ≪ 1

for the solution. This type of the form for the solution was implemented in the Schrödinger
equation. It is known that near the turning points this representation is not valid and other
representation has to be found. This can be done with the help of Maslov’s Canonical Operator.

We will discuss the 1D spectral problem for the 1D Schrödinger equation and describe it’s
semi-classical asymptotic solution for large values of eigenvalues. Another application for the
semi-classical analysis which will be discused is the asymptotic description of the linear surface
wave propagation for far distances.

The program for the course is as follows

1. 1D sepctral problem for the Schrödinger equation and WKB substitution

2. Representation near the turning points

3. Definition of the Maslov’s Canonical Operator in 1D case

4. 2D Cauchy problem for the surface linear wave propagation over non-uniform bottom

5. Pseudo-differential operators

6. Definition of the Maslov’s Canonical Operator in 2D case

7. Lagrangian manifold and elements of simplectic geometry

8. Asymptotic description of the 2D surface wave

Preliminaries:
1) Ordinary differential equations
2) Partial differential equations
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1


