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For a symmetrizable Kac–Moody algebra, we study the weight multiplicity of a weight µ in a Demazure module of

highest weight λ as a function of λ and µ, i.e., as a function of 2r variables if r is the rank of the Kac–Moody algebra.

Similarly, for a semisimple Lie algebra, we study Clebsch–Gordan coefficients cλµ,ν as a function of λ, µ, ν, i.e., as a

function of 3r variables. We show that each of these functions is piecewise quasi-polynomial and we give an algorithm to

determine the quasi-polynomials. We use this algorithm to explicitly determine the regions of quasi-polynomiality and

all quasi-polynomials for some examples.

The crucial ingredients are the following: We use polyhedral models of representations to reduce both problems

to counting integral points in multi-parametric families of polytopes. This allows for an expression of the functions

with vector partition functions. We then use an algorithm based on a residue formula by Szenes/Vergne to compute

quasi-polynomials for these vector partition functions. (Received March 21, 2010)
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