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Preface

Over the years, engineers and computer scientists have increasingly begun to use
mathematical tools. Currently, it is standard for students in these fields to learn
some complex analysis, probability, and statistics. There has, however, been a qui-
etly growing introduction of tools from abstract algebra. Traditionally these have
been used mostly in coding theory and cryptography, but there are emerging new
areas of application for abstract algebra. For example, the first Applied Algebra
Days conference, co-organized by the author and Shamgar Gurevich, took place in
October, attracting speakers from Berkeley, Chicago, MIT, and other eminent insti-
tutions. That same month, the STAM Activity Group in Algebraic Geometry held its
first biannual conference. Both conferences covered very new approaches to apply-
ing algebra and both attracted researchers from mathematics, electrical engineering,
and computer science.

This book is based on a 2004 course given by the author for graduate students
from the Departments of Mathematics, Electrical Engineering, and Computer Sci-
ence at the University of Wisconsin, but also incorporates a few more recent de-
velopments. It gathers into themes some of the main tools that are used today in
applications and explains how they are used. This book should appeal to mathe-
maticians wishing to see where what they know gets applied and to engineers and
computer scientists wanting to learn more useful, modern tools.

Madison, WI Nigel Boston
January 2012
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Acronyms

fpf
LFSR
PSK
SNR
STBC
STTC

Fixed-point-free

Linear feedback shift register
Phase-shift keying
Signal-to-noise ratio
Space-time block code
Space-time trellis code
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