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Spectral theory is the study of the connections
between the fundamental equations of a

system and its spectral properties - typically as
seen in audio, optical or other scattering data.
The difficulty is often that there is no explicit
solution of the inverse problem - that is going
from the spectral data to the parameters of the
equations (“can you hear the shape of a drum”).
The spectral theory of orthogonal polynomials

on the real line (OPRL) or unit circle (OPUC) is

an especially useful spectral theory laboratory
precisely because the solution of the inverse
problem is so explicit. These lectures will begin
by describing the underlying framework, then
turn to the basic results for the case of a single
interval or whole circle (regularity, Rachmanov’s
theorem, Szego’s theorem, Killip-Simon theorem)
and then discuss the finite gap case which
requires the study of certain Fuchsian groups.

No prior exposure to OPs or Fuchsian groups will :
be required but the students will be expected ( \! 2

to have a working knowledge of the basics of L -
functional analysis and Hilbert space operator
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