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enumeration  of  ASM



alternating  sign  matrices  conjecture
Mills, Robbins, Rumsey  (1982)



alternating  sign  matrices  conjecture
Mills, Robbins, Rumsey  (1982)







Robbins

The Mathematical Intelligencer (1991)

“These conjectures are of such compelling simplicity that it is hard to 
understand how any mathematician can bear the pain of living without 
understanding why they are true”



plane  partitions



(figure from David Bressoud)
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 David Bressoud)







Plane  partitions
and

paths





The   “LGV    Lemma”





LGV











binomial  determinant























symmetric  plane  partitions





Conjecture  de  MacMahon

preuve:
- G. Andrews  (1978)
- I. Macdonald (1979)

q-séries



cyclicaly  symmetric  plane  partitions







conjecture   de  Macdonald

preuve
- G. Andrews  (q=1), (1979) PPD  
-  W. Mills, D. Robbins, H. Rumsey  (1982)
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Ten  formulae
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totaly  symmetric 
self complementary 

plane  partitions









Di Francesco  (2006)
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6-vertex  model
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Tilings  and  matching
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A  (2)n

2
n(n-1)/2

Elkies,
Kuperberg,

Larsen,
Propp
(1992)
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Razumov -Stroganov  conjecture

(2000, ....  )
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FPL

“Fully  packed   loop  configurations”



The
bijection
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The
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stationary 
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Razumov-Stroganov  conjecture
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Andrei  Okoukov

avec   Richard  Kenyon



algebraic  approach
with  

operators  and  commutations







B
A

“planar” 
proof:



B

A

A’
B’B

A

B’

A’ A’
B’

A

B

A

B
A’

B’
A A’

B

+

+

B’

“planarisation”  of  the  “rewriting  rules”
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RSK 
Robison-

Schensted-
Knuth

correspondence

 
Heisenberg
operators

U, D

UD = DU + I







Operators  for  tilings 
of  the  triangular  lattice



Operators and  commutations  for tilings of the  triangular lattice

 (same as for ASM but with B’A’           A’B’ missing !): 
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coding of the edges  
for  tilings 

of the triangular lattice

3 type of tiles

border of a tile

inside a tile
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“rewriting  rules”  for  tilings of the triangular lattice

BA = AB + A’B’

B’A’ = AB
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B’ A = A B’

B A’ = A’ B

“rewriting  rules”  for  tilings of the triangular lattice



BA = AB + A’B’
B’A’ = AB
B’ A = A B’
B A’ = A’ B

same as for  ASM , except  the rewriting rule
B’ A’         A’ B’    is forbidden

“rewriting  rules”  for  tilings of the triangular lattice



8- parameters  quadratic  algebra
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some  perspectives



?



Colomo, Pronco,  (2004)

ASM
1-, 2-, 3- enumeration     A (x)

n

Hankel  determinants

(continuous) Hahn,  Meixner-Pollaczek,  
(continuous) dual Hahn     orthogonal  polynomials

Ismail, Lin, Roan  (2004)   
XXZ  spin chains  and  Askey-Wilson operator



 xgv  website :

http://www.labri.fr/perso/viennot/  
Recherche, cv, publications, exposés, diaporamas, livres, petite école, photos: voir ma page personnelle ici 
Vulgarisation scientifique voir la page de l'association Cont'Science 

                       downloadable papers, slides and lecture notes, etc ... here
(the summary on page “recherches” and most slides are in english)            
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