
Math 281 Lecture 1
Semi-classical analysis. 

This course represents joint work in progress with 
Victor Guillemin. An earlier version can be found in 
Chapters I and VII of our book “Geometric 
Asymototic” which is available on the web for free 
downloading.



The phrase “semi-classical” will have the following meaning: In the solution of 
certain partial differential equations - especially hyperbolic equations - the 
method of bicharacteristics starts off with a system of ordinary differential 
equations. For example, the bicharacteristics for the equations of wave optics are 
the differential equations of of geometrical optics. These can be regarded as the 
“zeroth” order or “classical approximation”. Similarly, the classical approximation 
to the Schrodinger equation of quantum mechanics give the ordinary differential  
equations of classical mechanics.

In terms of an approximation scheme that I hope to describe in today’s lecture, 
there is then a “first order”, “second order” etc. series of approximation steps. 
These are known as the “semi-classical” approximation. The thrust of this course 
will be to study this “semi-classical world” in its own right. We will find that it has 
some wonderful properties and geometric consequences.
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isotropic submanifold.







Application to our 
problem.
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Caustics!













Geometric re-interpretation 
of the transport operator.


