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These lecture series explore the theoretical foundations and applica-
tions of spatio-spectral limiting operators (SSLO) in higher dimensions,
extending the study of prolate spheroidal wave functions and their role
in time-frequency analysis. The lectures cover the eigenvalue distri-
bution of these operators, providing insights into their behavior and
implications in various fields such as signal processing, imaging, and
data compression.
Within these lectures, we will focus on the following specific topics:
• Introduction to Spatio-Spectral Concentration Problem:
An overview of the Heisenberg uncertainty principle and the role
of prolate spheroidal wave functions in one-dimensional settings.
• Introduction to Spatio-Spectral Limiting Operators (SSLO):
Study of the operators and their spectral analysis.
• Eigenvalue Distributions of SSLO: Study of the eigenvalue
distribution for SSLO, including asymptotic distribution and clus-
tering behavior of eigenvalues.
• Wave Packets and Orthonormal Bases: Techniques for de-
signing wave packets that serve as approximate eigenfunctions
of spatio-spectral limiting operators, focusing on their application
in higher dimensions.
• Quantitative Bounds and Applications: Analysis of quantita-
tive bounds on eigenvalue distributions within given spatial and
frequency domains, with a focus on signal manipulations.

Relevant reading: [1], [2], [3], [4], [4]
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