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Action of the symmetric group on the universal algebra related to factorization of noncommutative
polynomials.

The algebra Qn, which arises in the study of factorization of noncommtative polynomials with n independent roots, may

be defined in terms of the directed graph Γn = (Vn, En) with Vn = {A : ∅ ⊆ A ⊆ {1, ..., n}} and edges from A to

A\{j} for each ∅ �= A ∈ Vn, j ∈ A. To any directed path π = {e1, ..., em} in Γn there is a corresponding polynomial

Pπ(t) = (1− te1) · · · (1− tem). Then Qn is the quotient of the free algebra T (En) by the relations given by Pπ1(t) = Pπ2(t)

where π1 and π2 have the same tail and head. The symmetric group on n elements, Sn, acts naturally on Γn, and so on each

of the homogeneous subspaces (Qn)[i] of Qn. For σ ∈ Sn, we compute the graded trace function gr trσ =
∑

i≥0 trσ|(Qn)[i]t
i

and then use these to obtain the multiplicities of the irreducible Sn-modules in (Qn)[i]. (Received September 14, 2007)

1


