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GEOMETRY OF v-TAMARI LATTICES IN TYPES A AND B

CESAR CEBALLOS, ARNAU PADROL, AND CAMILO SARMIENTO

ABSTRACT. In this paper, we exploit the combinatorics and geometry of tri-
angulations of products of simplices to derive new results in the context of
Catalan combinatorics of v-Tamari lattices. In our framework, the main role
of “Catalan objects” is played by (I,J)-trees: bipartite trees associated to
a pair (I ,7) of finite index sets that stand in simple bijection with lattice
paths weakly above a lattice path v = v(I,J). Such trees label the maximal
simplices of a triangulation whose dual polyhedral complex gives a geometric
realization of the v-Tamari lattice introduced by Prévile-Ratelle and Vien-
not. In particular, we obtain geometric realizations of 4 CESAR CEBALLOS, ARNAU PADROL, AND CAMILO SARMIENTO
polyhedral subdivisions of associahedra induced by an ar
hyperplanes, giving a positive answer to an open questio

The simplicial complex underlying our triangulation
lattice with a full simplicial complex structure. It is a nat
the classical simplicial associahedron, alternative to the r.
of Armstrong, Rhoades and Williams, whose h-vector e
suitable generalization of the Narayana numbers.

Our methods are amenable to cyclic symmetry, whi
type B analogues of our constructions. Notably, we defin
generalizes the type B Tamari lattice, introduced indep
and Reading, along with corresponding geometric realizz

~

1-Tamari n =4 4-Tamarin =3 2-Tamari n =4

Figure 1. Bergeron’s pictures “by hand” of m-Tamari lattices reproduced
with permission from [5, Figures 4, 5 and 6].

N
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1-Tamari n =4 4-Tamari n = 2-Tamari n =4

Figure 2. Geometric realizations of m-Tamari lattices by cutting classical
associahedra with tropical hyperplanes. Compare with Bergeron’s pictures
in Figure 1.
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Chains in shard lattices and BHZ posets

Pierre Baumann* Frédéric Chapoton!
Christophe Hohlweg*& Hugh Thomas?

September 13, 2016

Abstract

For every finite Coxeter group W, we prove that the number of chains
in the shard intersection lattice introduced by Reading on the one hand
and in the BHZ poset introduced by Bergeron, Zabrocki and the third
author on the other hand, are the same. We also show that these two
partial orders are related by an equality between generating series for their
Mobius numbers, and provide a dimension-preserving bijection between
the order complex on the BHZ poset and the pulling triangulation of
the permutahedron arising from the right weak order, analogous to the
bijection defined by Reading bet ” ! ! oo
and the same triangulation of t.
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Figure 2: The BHZ order on the symmetric group Ss






