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enumerative  combinatorics





an  example  with  Young  tableaux











Hook  length  formula

J.S. Frame, G. de B. Robinson et R.M. Thrall, 1954 



















the  use  of   
ordinary  generating  functions

formal  power  series

another  example  with  binary  trees

(chapter  1)

































the  use  of  
exponential  generating  function

(chapter  2)

an  example  with   
alternating  permutations















bijective  combinatorics

example:  planar  maps 













bijective  proof  of  an  identity

example:  RSK 















algebraic   combinatorics















“The  bijective  paradigm”





Mehler  identity  for 
Hermite  polyomials

example









































Bijections

“Bijective  tools”

Identities











example:

hook-lengths  formula 
and 

tilings  of  the Aztec  diagram 
under  the  same  roof













Heaps  of  pieces

another  example:





the  course: 

ch1.  ordinary  generating  function 
ch2.  exponential  generating function 
ch3. Bijections  for the Catalan garden 
ch4. Bijections for the n!  garden 
ch5. Tilings, determinant and non-intersecting paths 
ch6. (?) Combinatorial theory of differential equations



other courses: 

(2017) Heaps  of  pieces  and  interactions 
(physics, algebra, …)

(2018) Combinatorial   theory  of orthogonal polynomials 
and  continued  fractions

(2019)  The  « cellular  ansatz »: 
quadratic algebra and  tableaux  (combinatorial objects  
drawn on a planar lattice), applications to physics


