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Weak Order
4321

/N

3421 4231 4312

321 /XX N
/ \ 3241 2431 3412 4213 4132
/N NN
231 312 3214 2341 3142 2413 4123 1432

VAL O XY

2314 3124 2143 1342 1423

213 132 N X XS

\ / 2134 1324 1243
N

123 1234

2413 N 4213 = 2413 2413 v 4213 = 4231
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4321
I
#321) 3421 4231 4312
Geometry X XN\
3241 2431 3412 4213 4132
3421) // \\ / X /\/\
> \

2413 4123 1432

/
3142

1243
\
1342 1423

\ /

2143

1342
2314 3124

i /' /
O
" \2134><1324><1243

ANV4

1234

Algebra
Fo1 . Fi2 = Foimin
= F2134 4+ F2314 + F2341 + F3214 + F3241 + F3421
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Binary relations

Binary Relations on integers

Let R be a relation of size n.

iRj kRi iRk

For size n: 2"("=1) possible binary relations.
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Binary relations

Weak order on binary relations
Let R be a binary relation

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

Let R and S be two binary relations.

R < S e R|nc » Slnc and RDeC C SDeC
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Binary relations

Meet and join

NP
DA

1 2 3 4

NS

Viviane Pons From binary relations to Tamari lattice



The lattice of posets

. Subposets and sublattices
Subposet and sublattice F

We want to keep binary relations which are both
> antisymmetric
> transitive

(posets)
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Sublattice 7
Let R and S be antisymmetric, is R A S also antisymmetric ?

7 ™
2 3 4

1
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Non transitive
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We have i R iif the number i appears before j in the permutations.
The relation is then
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