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Chapter 0 
introduction  to  the  course



This course is Part III of   
« The IMSc bijective combinatorics course » 



Each course can be followed independantly

Two levels:

- for master and graduate students

- for professors and more advanced students

under the name « complements »

sometimes no proof



Part I:   course IMSc 2016 
An introduction to  

enumerative, algebraic and bijective combinatorics



enumerative  combinatorics









example  with  the  enumeration of 

enumerative  combinatorics

Young  tableaux











A  beautiful  Identity













algebraic   combinatorics







Bijective   combinatorics













enumerative  combinatorics

algebraic   combinatorics

bijective   combinatorics
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« bijective  tools »



Part I:   course IMSc 2016 
An introduction to  

enumerative, algebraic and  
bijective combinatorics



Commutations  and  heaps  of  pieces
Part II:   course IMSc 2017

unified  framework



The  « cellular  ansatz »

Part III:   course IMSc 2018 



RSK        Robinson-Schensted-Knuth,  
PASEP   Partially  Asymmetric Exclusion Process,  
ASM        Alternating Sign Matrices, 
8-vertex  model,  
Tilings, …    

under the same roof



(i) first step



  
Heisenberg 
operators 

U, D 

creation and  annihilation  opeators

quantum  mechanics

(i) first step

an  example









why  the  name   "cellular  ansatz"  ?
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UD = qDU + I
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Planar automata 

and

Q-tableaux

















The  cellular  Ansatz

"planarization"  on  a  grid  of  the  rewriting  rules

Q- tableaux planar  automata

quadratic  algebra  Q
(of  a  certain  type)

(I)

(2) From a representation  of  the  quadratic algebra  Q  
with combinatorial  operators,  get  a  bijection

Q-tableaux (W) Some  combinatorial objects, 
can be a pair (P,Q)



The  Robinson-Shensted-Knuth  
correspondence

RSK  (Ch 1)

representation  of  the quadratic  algebra  Q   
with combinatorial  operators 

for  Q:      UD=DU+I

- Schensted's  insertions 
- geometric  version  with  "shadow lines" 
- Fomin  "local rules" or  "growth  diagrams » 
- Schützenberger  "jeu de taquin" 
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(ii) second step



Combinatorial  physics





The  PASEP  algebra

DE  = qED + E +D





word
unique



alternative  tableaux







word
unique





quadratic  algebra  Q   
defined  by  

generators and  
relations 

DE=ED+E+D

here Q-tableaux are 
 alternative  tableaux
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word
unique





What is the number  
of  

alternating tableaux ? 



 q = 0









Part I:   course IMSc 2016

The  Catalan  and   n!   gardens 





for  the  PASEP  algebra

representation  with  operators  related  to  the 
combinatorial  theory of orthogonal  polynomials

DE=qED+E+D

« Laguerre histories »

q-Laguerre polynomials

Data structures in 
Computer science: 

dictionaries























(iii) third step



www.viennot.org

 

Thank you !


