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-  The  PASEP    (ASEP)
(Partially)  ASymmetric  Exclusion  Process

(join  work  with  O. Mandelshtam, Berkeley)

2 parts:

-  The  2-species  PASEP
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The Matrix   Ansatz

Derrida, Evans, Hakim, Pasquier  1993









TASEP

examples:

(infinite matrices)



orthogonal  polynomials





Askey-Wilson



combinatorics





The  PASEP  algebra

DE  = qED + E +D





alternative  tableaux



















stationary  probabilities 
for  the  PASEP











number  of   
alternative  tableaux





 The  “exchange-fusion”  algorithm

bijection   
permutations ---  alternative  tableaux
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this  bijection  can  be  constructed 
from  a  combinatorial  representation 

of the PASEP algebra

and   using  the  methodology 
of  the  «Cellular  Ansatz»  



Physics

UD = DU + Id 
Weyl-Heisenberg

combinatorial 
objects  
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representation 
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bijections

quadratic  algebra  Q
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"normal ordering"
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pairs of Tableaux Young 

RSK automata

Q-tableaux



The  Robinson-Schensted  correspondence  (RSK)  between  
permutations  and pair of (standard) Young tableaux with the same shape





  representation  of  the  operators   U, D

Sergey  Fomin 
(with C. K.)

UD=DU + I
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guided   construction 
of  a bijection 

(from  a  representation  of  the  quadratic 
algebra    Q   with  "combinatorial  operators")

The  cellular  Ansatz 
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relation  with  orthogonal  polynomials





 TASEP

Totally   asymmetric  exclusion  process













relation  with  moments  of  Askey-Wilson  polynomials

Corteel, Williams, 2009
Corteel, Stanley, Stanton, Williams, 2010



Askey-Wilson





number  of   
alternative  tableaux 

with  alternating  shape



Angelo  Genocchi
1817 - 1889

Genocchi
numbers

alternating  shape






