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Abstract: As machine learning solutions become ubiquitous, a frequently encountered problem when dealing with real-
world data is lack of sufficient data. Many approaches exist in combating this inadequacy: model complexity reduction,
transfer learning, data augmentation, and data synthesis. Alternatively, data can be transformed so that hidden patterns
can be modelled with fewer parameters. One such potential approach is to transform using bandlimited functions,
which are functions whose Fourier transforms have compact support. Indeed, classical Fourier analysis is an
indispensable tool in many scientific and engineering disciplines (e.g. mathematics, statistics, signal processing, image
processing, communications, optics, electromagnetics, quantum mechanics, etc.), and more recently in machine
learning. More than 40 years ago, Slepian et al discovered that Prolate Spheroidal Wave Functions (PSWFs) are the
optimal approach for the analysis of band-limited functions on the interval. Surprisingly, their usage as a standard
computational tool is still largely unexplored. The principal reason appears to be the lack of necessary evaluation
schemes.

This talk will present recent developments in the theory of band-limited functions. We will show that the evaluation of
PSWFs presents no serious difficulties in the modern computational environment. We provide numerical schemes as
well as asymptotic formulae for this evaluation, including for high frequencies. Analogues of some of the classical
numerical techniques for band-limited functions are available; we illustrate their utilities in data science with examples.
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