
Canopy  of  binary  trees,
intervals  in  associahedra

and
exclusion  model  in  physics

Xavier  Viennot
LaBRI, CNRS, Bordeaux

ICMAT Workshop
Algebraic and Geometric Combinatorics

Madrid,    28 november 2013

















Boolean  lattice
inclusion

-1















Boolean  lattice
inclusion

Binohedron

00110100110001100000

-1





Boolean  lattice
inclusion

-1

J.-L.Loday, M. Ronco     (1998, 2012)





the  Tamari  lattice
in  term

of  Dyck  paths























canopy  of  a  binary  tree
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a  proposition

relating  canopy  and  Tamari  lattice
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a  Catalan  bijection
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staircase polygon  
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parallelogram polyomino
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equivalent  definition  
of  this  Catalan  bijection
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proof  of  the  proposition









possible   covering   relation
preserving  the  canopy
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the  min  and  max  binary  trees





The  min





The  max







canopy,  
interval  in  the  Tamari  lattice

up-down  seqence
and

intervals in  the  permutations lattice

































exclusion  model  in  physics:
the  TASEP
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Tamari  polynomials





 ¡  muchas   gracias !  



Complements



enumeration
of  the  size  of  these  intervals

    
bijective  proof   of  Narayana  determinant

with  LGV  lemma  and  duality  of  paths







bijective
proof

duality
of pathsusing



an  example  of  duality  of paths:  

with  paths for binomial coefficients

by  LGV  Lemma



taking  (i,j) cofactor ....

LGV  lemma:
determinant

and
non-crossing

configurations
of paths



dual  paths



giving a proof of the formula 
for the (i,j) co-factor



bijection with dual  configuration of  paths
giving a bijective proof of Narayana determinant



another  description  of  the  bijection  
between  pair  of  paths  and  binary  trees

the algorithm  
«sliding  and pushing»

«jeu de taquin» for binary trees 
is an extension of this bijection
















