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Chapter 2c 
Dimers, Tilings, Non-crossing paths and determinant



§ 8    Aztec  tilings
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© figure: Elise Janvresse et Thiery de la Rue
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number  of 
tilings

2(1+2) 2(1+2+3+4)2(1+2+3)21



number  of   
tilings 
of  the 

Aztec  diagram 
with dimers

2(1+2+3+4+ ....+n)

Elkies, 
Kuperberg, 

Larsen, 
Propp 
(1992)









bijection 

Aztec  tilings

non-intersecting  paths 
related  to  a  Hankel  determinant



























§9  computing  the  Hankel  determinant   
of  Schröder  numbers  giving 

the  number of   tilings   of  the  Aztec  diagram
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Motzkin  path



  2-colored    Motzkin  path  length n

bijection  Dyck  path  length 2n+2



  2-colored    Motzkin  path  length n

bijection  Dyck  path  length 2n+2



  peaks SE  steps   
from  level  2k+1  to  2K



§10  Hankel  determinants 
and 

continued  fractions



The  fundamental  Flajolet  Lemma

combinatorial  interpretation  of  a   
continued   fraction  with  weighted  paths





weigthed  Dyck  paths 
and  Motzkin  paths

















§11  computing  the  coefficients  

b
k

λ   k

with  Hankel  determinants





chemins de Dyck



chemins de Dyck



chemins de Motzkin





























conclusion another  example  with

tiling,  
Ising-like  bijection, 

non-crossing  paths  for  binomial  determinant 
 Young  tableaux, 

« light and  shadow »  process, 
non-crossing  Dyck  paths, 

Hankel  determinant  of  Catalan  numbers, 
computation  with  the « qd-algorithm »





De Sainte-Catherine 
and  X.V.  (1985)




