
Combinatorial  theory  of  orthogonal  polynomials

Course IMSc, Chennai, India

January-March 2019

 

Xavier Viennot 
CNRS, LaBRI, Bordeaux 

 www.viennot.org 
mirror website 

www.imsc.res.in/~viennot

and  continued  fractions



Chapter  1 
Paths and moments 

Ch 1a

Xavier Viennot 
CNRS, LaBRI, Bordeaux 

 www.viennot.org 

mirror website 
www.imsc.res.in/~viennot

IMSc, Chennai 
January 14,  2019



   orthogonal  polynomials: 4 examples

Tchebychev polynomials
1st kind 

2nd kind

Hermite polynomials

Laguerre polynomials



Tchebychev polynomials

1st kind











Fibonacci   
and   

Tchebychev  polynomials
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Pascal  triangle
binomial  coefficients



Yang  Hui  triangle
(11th, 12th  century)



in  Persia
Omar  Khayyam
(1048-1131)

in  India
Chandas Shastra by  Pingala

2nd century BC



 Pingala  (2nd century B

relation  with  Fibonacci  numbers  ?



   Examples:  
 some  orthogonal  polynomials

Tchebychev polynomials

2nd kind





Lucas   
and   

Tchebychev  polynomials
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Matching  polynomial  of  a  graph











Hermite polynomials



Charles  Hermite
1822 - 1901



















Laguerre polynomials













(formal)  orthogonal polynomials













First  steps  with  sign-reversing  involutions

Orthogonality of
Hermite 
Laguerre 

Combinatorial  interpretation  of 
Linearization  coefficients



 linearization   coefficients 
and  orthogonality

exemple:  Hermite  polynomials







































 linearization   coefficients 
and  orthogonality

exemple: Laguerre  polynomials 










