The Symmetric Algebra of an Association Scheme and MacWilliam’s Theorem

Chris Godsil

U. of Waterloo

Abstract: The Bose-Mesner algebra of an association scheme can be defined as a matrix algebra over the complex numbers that is closed under Schur multiplication and contains the ‘all-ones’ matrix $J$. We prove that the graded pieces of the symmetric algebra of a Bose-Mesner algebra are again a Bose-Mesner algebras. (By way of example, if we start with the Bose-Mesner algebra with basis $I$ and $J-I$, we obtain the Hamming schemes.) We then use this to derive a generalization of MacWilliam’s theorem, which relates the weight enumerator of a linear code to the weight enumerator of its dual.

Here is a full PostScript file