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Motivation

permutations binary trees binary sequences

Combinatorics

2134 1324 1243

Algebral

Malvenuto-Reutenauer algebra Loday-Ronco algebra Descent Hopf algebra

— All these objects (and more) can be interpreted in terms of
integer posets.
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Weak order on permutations
Poset interpretation Integer posets and combinatorial objects

Interval-posets

Relation associated to a permutation

Y
X...y...=> xRy | 4312 4 2 3 4

N—F

Weak order

R'" = {iRj,i <j}
RPe = {jRi,i <}
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Weak order on permutations
Integer posets and combinatorial objects
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(boolean lattice)
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Lattice of integer binary relation
Hopf algebra

Integer Poset

Other Hopf algebras

Lattice and Hopf algebra

Binary relations on integer
R is a binary relation of size n.

iRj kR iRk

Family of size 27(n=1) |
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Weak order

Let R an integer binary relation
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Lattice of integer binary relation
Hopf algebra

Integer Poset

Other Hopf algebras

Lattice and Hopf algebra

Weak order

Let R an integer binary relation

R'" = {iRj,i </}
RPe = {jRi,i </}

Let R and S be two integer binary relations

R < SN Rlnc ) Slnc et RDec C SDec
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Integer Poset

Lattice and Hopf algebra Other Hopf algebras

Coproduct

AR=) P®Q
where R=PUQU (P — Q)
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Hopf algebra
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Integer Posets
We restrict ourselves to transitive antisymmetric relations.
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Integer Poset
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Hopf algebra of integer poset

Quotient of the integer relations Hopf algebra
R =0if R is not a poset.
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To check: is it well defined?
Px0=0
AN0=0
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Question: can we restrict to intervals of permutations?

Yes!
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Product

A AN

12 3 X 1 = 1 2 3 4 4+ 1 2X3 4+ +
Coproduct

A A AN
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Question: can we restrict to intervals of binary trees (and binary
sequences)?
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attice of integer bina
Hopf algebra

Integer Poset

Lattice and Hopf algebra Other Hopf algebras

Question: can we restrict to intervals of binary trees (and binary
sequences)?

Not exactly... But

Lattice: ok
Hopf algebra: as a sub algebra of the Hopf algebra on
permutations intervals
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Lattice and Hopf algebra
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