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- abstract This talk covers three research problems I have
considered and their relationship to Jack Wolf’s
work. Each topic is motivated by a simple question whose
answer provided some insight into a deeper
question. First, the connection between Prony's method
and algebraic decoding (described by Wolf in 1967) will
be used to motivate the question: Can one compute the
amplitude and frequency of 2 complex sinusoids using
only 3 samples, and what does this mean for error
correction? Next, a multi-user detection problem for
wireless communication will be used to motivate the
question: How can cellular systems with successive
cancellation approach the equal-rate point of the multipleaccess with equal-power users?
Finally, the close
connection between Polar codes and Reed-Muller codes
motivated the question: Can Reed-Muller codes achieve
capacity?
The format of this talk was motivated by Jack Wolf’s
penchant for asking simple playful questions that contain
the essence of a deeper problem. This style makes
research fun and helps keep students engaged. Of course,
selecting the right question is more art than science.

