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Abstract:

In this talk we investigate spectral subspaces of a Sturm-Liouville operator
f = —(pf’) on R with p a positive piecewise constant function. Elements
of these subspaces can be viewed as functions having variable (local constant)
bandwidths determined by 1/ /P Using the spectral theory of Sturm-Liouville
operators we show that direct evaluations of the reproducing kernel can be cal-
culated, which in principle allows us to study numerical aspects of sampling and
reconstruction of functions of variable bandwidth. Two concrete examples will
be presented to demonstrate the computations. We also derive necessary den-
sity conditions for sampling and interpolation in these subspaces. In addition, a
critical density that separates sets of stable sampling from sets of interpolation
is found. We then briefly discuss a reconstruction algorithm that is based on
frame theory and regularization and show that functions of variable bandwidth
are much better approximated within this model than by classical bandlimited
functions.
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