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REPRESENTATION STABILITY SEMINAR

Representation stability and
Sn-module structure in the partition lattice

Tuesday, December 2nd, 1:00pm, in 383-N

Abstract: There has been a wealth of work done over several decades
regarding the rank-selected homology and Whitney homology of the partition
lattice by Hanlon, Stanley, Sundaram, Wachs, and numerous others. This
talk will focus on new results and new questions that came out of taking a
representation theoretic stability perspective. The Sn-module structure for
the ith cohomology group for the complement of a type A complexified braid
arrangement (and hence for the configuration space for n distinct points in
the plane) can be rephrased as Whitney homology of the partition lattice
via an Sn-equivariant version of the Goresky–MacPherson formula. Thus,
results from combinatorics regarding the partition lattice also translate to
that setting. This is joint work with Vic Reiner.

TOPOLOGY SEMINAR

Regular cell complexes in total positivity
Tuesday, December 2nd, 4:00pm, in 383-N

Abstract: This talk will focus upon stratified spaces arising from total
positivity theory and combinatorial representation theory, with background
and motivations provided along the way. We prove that certain such stratified
spaces having the Bruhat orders as their posets of closure relations are regular
CW complexes homeomorphic to closed balls. A special case is the link of
the identity in the space of upper triangular, totally nonnegative matrices
with 1’s on the diagonal, stratified according to which minors are positive
and which are 0. This confirms a conjecture of Sergey Fomin and Michael
Shapiro, completing the solution of a question of Joseph Bernstein.

I will briefly discuss some ingredients that went into the proof, including
the role of the 0-Hecke algebra of a finite Coxeter group, combinatorics of
reduced and non-reduced words, and a new criterion for deciding if a finite
CW complex is regular (with respect to a choice of characteristic maps) based
on an interplay of combinatorics with topology. As time permits, I will also
indicate ways in which this story could perhaps be generalized.


