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Abstract

A class of non-linear codes with local constraints inspired from SUDOKU puzzles is introduced.
The constraint node operation in belief propagation decoding for this type of code is shown to be
equivalent to the computation of a Cauchy permanent. A trellis-based decoder is presented whose
complexity, while still of factorial order in the alphabet size, is much reduced for alphabet sizes of
interest. Transmission over erasure channels is investigated and the constraint node operation is
modified into a partial trellis search method with improved complexity with respect to other known
methods. A universal encoder is discussed based on erasure decoders. Density evolution is
developed and results analysed. The study of non-linear codes with local constraints is motivated,
and possible applications in wireless communications are discussed.
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