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ac... ca...b, a<b<ec.

*Hivert, Novelli, Thibon — 2005

Viviane Pons A lattice on decreasing trees: the metasylvester lattice



Introduction
Sylvester classes

Motivations

Decreasing trees

13254

A lattice on decreasing trees: the metasylvester lattice



Introduction
Sylvester classes

Motivations

Decreasing trees

13254

31254

A lattice on decreasing trees: the metasylvester lattice



Introduction

Motivations
Sylvester classes

Decreasing trees

13254

/N

31254 13524

Viviane Pons A lattice on decreasing trees: the metasylvester lattice



Introduction

Motivations
Sylvester classes

Decreasing trees

13254

/N

31254 13524

31524

Viviane Pons A lattice on decreasing trees: the metasylvester lattice



Introduction

Motivations
Sylvester classes

Decreasing trees

13254

/N

31254 13524

-

31524

Viviane Pons A lattice on decreasing trees: the metasylvester lattice



Introduction

Motivations
Sylvester classes

Decreasing trees

13254

/N

31254 13524

=

31524 15324

Viviane Pons A lattice on decreasing trees: the metasylvester lattice



Introduction
Sylvester classes
Decreasing trees

Motivations

13254

/N

31254 13524

=

31524 15324

35124

Viviane Pons A lattice on decreasing trees: the metasylvester lattice



Introduction
Sylvester classes
Decreasing trees

Motivations

13254

/N

31254 13524

=

31524 15324

35124 51324

Viviane Pons A lattice on decreasing trees: the metasylvester lattice



Introduction
Sylvester classes
Decreasing trees

Motivations

13254

/N

31254 13524

=

31524 15324

35124 51324

N

53124

Viviane Pons A lattice on decreasing trees: the metasylvester lattice



Introduction
Sylvester classes

Motivations

Decreasing trees

31254 13524

=

31524 15324

35124 51324

Viviane Pons A lattice on decreasing trees: the metasylvester lattice



Introduction
Sylvester classes
Decreasing trees

Motivations

13254

/N

31254 13524
‘ / ‘ Number of sylvester classes: Catalan

31524 15324 —> in bijection Wlth Bme.ury trees .through the
‘ ‘ binary search tree insertion algorithm

35124 51324

NS

53124

Viviane Pons A lattice on decreasing trees: the metasylvester lattice



Motivations

Introduction
Sylvester classes
Decreasing trees

2341

Lol [l

/\‘/.
()
G
Guiz)

4231

Viviane Pons

A lattice on decreasing trees: the metasylvester lattice



Introduction

Motivations Sylvester classes

Decreasing trees

» Permutations : n!

» Binary trees: ﬁ(zn")

A lattice on decreasing tre: the metasylvester lattice



Introduction
Sylvester classes
Decreasing trees

Motivations

» Permutations : n!

» Decreasing binary trees: n!

» Binary trees: ﬁ(zn")

Viviane Pons A lattice on decreasing trees: the metasylvester lattice



Introduction

Motivations Sylvester classes

Decreasing trees

Permutation: 215634

A lattice on decreasing trees: the metasylvester lattice



Introduction

Motivations Sylvester classes

Decreasing trees

Permutation: 215634

215634

A lattice on decreasing tre: the metasylvester lattice



Introduction

Motivations Sylvester classes

Decreasing trees

Permutation: 215634

215 34

A lattice on decreasing tre: the metasylvester lattice



Introduction

Motivations Sylvester classes

Decreasing trees

Permutation: 215634

A lattice on decreasing tre: the metasylvester lattice



Introduction

Motivations Sylvester classes

Decreasing trees

Permutation: 215634

A lattice on decreasing tre: the metasylvester lattice



Lattice on m-permutations

The m-lattices Metasylvester lattice

m-permutations

A lattice on decreasing trees: the metasylvester lattice



Lattice on m-permutations

The m-lattices Metasylvester lattice

m-permutations
A m-permutation of size n is a permutation of the word

1mm. . .am

iviane Pons A lattice on decreasing trees: the metasylvester lattice



Lattice on m-permutations

The m-lattices Metasylvester lattice

m-permutations
A m-permutation of size n is a permutation of the word

1mm. . .am

Example: 3244123515 is a 2-permutation of size 5.
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Example:
1212 — 2112

321132 — 321312

*Novelli, Thibon — 2014
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The m-lattices Metasylvester lattice

Metasylvester congruence*

ac...a=ca...a (a <),
b...ac...b=b...ca...b (a< b<o).
Example:
1212 — 2112

321132 — 321312

The metasylvester classes are in bijection with decreasing
(m + 1)-ary trees.*

*Novelli, Thibon — 2014
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The m-lattices Metasylvester lattice

Proposition (Novelli, Thibon)

Each metasylvester class contains a single element avoiding the
pattern a...b...a with a < b, it is the maximal element of the
class in the m-permutation lattice.

Example:

211323  does not avoid the pattern.
322113  avoids the pattern.
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The m-lattices Metasylvester lattice

Theorem
The subposet formed by the maximal elements of the
metasylvester classes is a lattice.
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The m-lattices Metasylvester lattice
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