
IIT-Madras 
14 January 2015

Combinatorics  and  Physics

Xavier Viennot 
CNRS, LaBRI, Bordeaux

Chapter 0 
Introduction 

Overview  of  the  course 
(part  3)



Heaps  of  pieces 
and 

commutations









- loop-erased  walks 

- the directed animal model  
	 and hard particule gas model 

- q-Bessel functions in statistical physics: 
staircase  polygons,  SOS model, ... 

- Lorentzian  triangulations  in  2D  quantum gravity 

interactions  with  physics



directed  animals





































2D  Lorentzian  quantum  gravity



relativité  générale

gravitation quantique

mécanique  quantique



quantum  gravity



P. Di Francesco E.Guitter C. Kristjansen

R. Loll

J.Ambjørn

gravitation  quatique 
Lorentzienne 2D











representation  of  Lie  algebras 
with  full  heaps

R. Green

totally  commutative  elements 
in  Coxeter  groups



- introduction to enumerative and bijective combinatorics 

- non-crossing paths, tilings, determinants and Young 
tableaux. The LGV Lemma. 

- introduction to the theory of  heaps of pieces: the 3 
basics lemma 
- heaps of pieces and statistical mechanics: directed 
animals, gas models, q-Bessel functions in physics 
- heaps of pieces and 2D Lorentzian quantum gravity 


