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ABSTRACT

Over the last 50 years there have been increasingly many applications of algebraic tools
to problems in communications, in particular in the fields of error-control codes and cryp-
tography. More recently, broader applications have emerged, requiring quite sophisticated
algebra—for example, the Alamouti scheme in MIMO communications is just Hamilton’s
quaternions in disguise and has spawned the use of PhD-level algebra to produce general-
izations. Likewise, in the absence of credible alternatives, industry has been forced to adopt
elliptic curve cryptography. In addition, algebra has been successfully applied to problems in
signal and image processing such as face recognition, biometrics, control design, and signal
design for radar.

In this talk, I shall describe some of these developments and then focus on a couple
of problems I have worked on myself recently, namely the Belgian Chocolate Problem in
control design, which turns out to be related to the abc theorem for polynomials, and the
Four-Atom Conjecture in network information theory, which is related to some questions on
finite groups. (This latter topic will be discussed further in my talk in the Group Theory
Seminar, which will follow at 4:30.)
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