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Découverte du probleme

Un début de collaboration

COMBINATORICS OF TRIANGULAR PARTITIONS
FRANCOIS BERGERON AND MIKHAIL MAZIN

ABsTRACT. The aim of this paper is to develop the combinatorics of constructions associated to
what we call triangular partitions. As introduced in [0], these are the partitions whose cells are those
lying below the line joining points (r,0) and (0, s), for any given positive reals r and s. Classical
notions such as Dyck paths and parking functions are naturally generalized by considering the set of
partitions inclided in a given triangular partition. One of our striking results is that the restriction
of the Young lattice to triangular partition has a planar Hasse diagram, with many nice properties
It follows that we may generalize the “first ce, for the ion of classical Dyck

paths, to the enumeration of all partitions contained in a fixed triangular one.
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Découverte du probleme

Triangular Dyck paths

For a given triangular partition 7, we consider the set (o,6)
D; := {a|a < 7} of -Dyck paths. Observe that conju-
gation gives a bijection between D, and D,. We further |
write Dy, ), when 7 = 7.5, and say that its elements are 1
(r x 5)-Dyck paths. Observe that D, ;) = D n), for all
kn <r < kn+1and k€N, since the corresponding triangu- [

lar partitions coincide. It is often convenient to consider that
1 FiG. 4.1. The 7(10,6)-Dyck path 531000.

(10,0)

Proposition 5.1. Denoting by ¢ = 0; the diagonal of a given triangular partition 7, then for the
q-area enumerator of T-Dyck, we have the recurrence

Aclg) = ¢ Are(g) + D) @17 Aqo(a) As(9), (6.7)
(,B)eA ()

with initial condition A-(q) = 1. In particular, setting ¢ =1, we have

Ar=Ao+ Y AgoAs (5.8)
(a,B)eA(T)
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Découverte du probleme

4.1. Similar cells (Diagonal inversions). Let 7 be a given triangular partition. With the
notations of Equation 1.2, for any o < 7 consider the set of cells ¢ of a that have hooks in « that
are “similar” to 7:
Sim;(a) :={cea | t(c,a) <t; <t'(c,a))},
15

0 B e e s B B e B

FiG. 4.4. Sim-cells for subpartitions of 32. The first 6 subpartitions are similar to 32.
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Treillis de Tamari
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La question posée

Symétries et Treillis de Tamari

f=s11+83
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La question posée

Symétries et Treillis de Tamari

L f=s11+s3
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z8E: 7 f(g,t)=q>+ q°t + qt> + 2 + gt
T EEERARS f(1,1)=5
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La question posée

Symétries et Treillis de Tamari

f=s11+83

f(g,t) =q + q°t +qt*> + 3 + gt
£(1,1) =5

ER 0
-

f(g,t,r) =q> + q°t + qt*> + 2 + ¢°r + qtr
=+t2r+qrX+tr* + 3+ qt +qr+tr
f(1,1,1) =13

.
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