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Chapter  7

Heaps  in  statistical  mechanics 
(3)

q-Bessel  functions  in  physics

(slides: first part)









Lorentzian  triangulations  
in  2D  qantum gravity

from  the  previous  lecture













Parallelogram  polyominoes 
(staircase  polygons) 

and  q-Bessel  functions

M.Bousquet-Mélou, X.V.  (1992)°











bijetion  parallelogram  polyominoes 
semi-pyramids  of  segments





























generating  function









 from  integers  partitions

to  q-Bessel  functions













random  parallelogram  polyominoes







The Catalan  garden







A  festival  of  bijections ….



1.    with  the  stairs  decomposition 
of  a heap  of  dimers

other  description  of  the  bijection:



staircase  polygons

bijection

Dyck  paths















staircase  polygons

bijections

Dyck  paths

semi-pyramids  of   dimers





violin:
G. Duchamp











staircase  polygons

bijections

Dyck  paths
semi-pyramids  of   dimers

stair  decomposition





staircase  polygons

bijections

Dyck  paths
semi-pyramids  of   dimers

stair  decomposition

semi-pyramids  of   segments







a  festival  of  bijections



2.     with  Lukasiewicz  paths

other  description  of  the  bijection:





Dyck  paths

bijection

Lukasiewicz  paths

Ch2a, course 2016, p 60-63











(reverse)  Lukasiewicz  paths



(reverse)  Lukasiewicz  paths



staircase  polygons

bijections

Dyck  paths
(reverse)  Lukasiewicz  paths











staircase  polygons

bijections

Dyck  paths
Lukasiewicz  paths

semi-pyramids  of  segments







a  festival  of  bijections



3.    with  the bijection        
(paths —  heaps of  oriented  loops)

other  description  of  the  bijection:





staircase  polygons

bijections

Dyck  paths

heaps  of  oriented  loops

































a  festival  of  bijections




