I have been teaching separation of variables for over 30 years, and I have always been
instructing students

to look for a self-adjoint problem first. We know then that the separation constant (the
eigenvalue) is real

and, if the operator happens to be positive definite, we also know that the constant is positive.
This a-priori knowledge about the separation constant simplifies greatly the solution of the
problem.

More importantly, by the Sturm-Liouville theory (Spectral Theorem for Self-Adjoint
Operators), we know

that the eigenvectors form simultaneously a basis for the L2 as well HI space, which opens up
the way

for a rigorous well-posedness proof [2].

Only recently, when studying acoustical and electromagnetic waveguides, we have run into a
situation where

one needs to perform the separation of variables with a non-self adjoint operator [3,4]. This
has led me to

a half-year long study of excellent and fundamental book by Gohberg and Krein [1] and a
number of fundamental

results that [ have learned (and should have known a long time ago).

In the talk, I will illustrate the deep theory for non-self adjoint operators with a simple model
acoustic
waveguide problem with impedance boundary conditions.
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