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*  B A S I C S 

*  C O P 

*  T H E  C O P  S C H E M E 

*  Q - C O P 

*  T H E  Q - C O P  S C H E M E 

*  T H E  A S C  P O L .

O U T L I N E
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•Let u be a linear functional.
•If u fulfills the distributional equation 
 

•Property of orthogonality: 
Three-term recurrence relation: 
 

•Integral representation with a weight function

S O M E  B A S I C S  O F  C L A S S I C A L  O P
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D(�u) =  u, deg  1, deg �  2

hu, PnPmi = d2n�n,m

xPn(x) = Pn+1(x) + �nPn(x) + �nPn�1(x)

dµ(z) = !(z) dzhu, P i =
Z

�
P (z) dµ(z), � ⇢ C.



T H E  C H A R A C T E R I Z AT I O N  T H E O R E M  O F  C O P
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C L A S S I C A L  O P
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Representation of the Classical OP

8



Laguerre and Jacobi Polynomials
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D E G E N E R AT E  FAVA R D ’ S  R E S U LT
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Q - C O P  =  Q - P O LY N O M I A L S

•The function         fulfills a Pearson-type difference eq.: 
 

•The q-polynomials satisfy, in general, a property of 
orthogonality  
 
 

�(s+ 1)!(s+ 1)� �(s)!(s) =
�
x(s+ 1/2)� x(s� 1/2)

�
 (s)

hu, P i =
Z b

a
P (z)!(z) dqz

!(s)
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T H E  B A S I C  H Y P E R G E O M E T R I C  O P
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A  G O O D  R E F E R E N C E  A B O U T  Q - C O P

AND SOME PICTURES



D E G E N E R AT E  V E R S I O N  O F  FAVA R D ’ S   
R E S U LT  I N  T H E  ‘ Q - W O R L D ’

The Askey-Wilson polynomials case



Taking into account the TTRR 

 
one constructs the Jacobi matrix   
 
 
 
 
 
The spectrum of the N-by-N truncated Jacobi matrix 
are the zeros of PN(x) for all N.
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xPn(x) = Pn+1(x) + �nPn(x) + �nPn�1(x)

J =

0

BBB@

�0 1 0 0 0 · · ·
�1 �1 1 0 0 · · ·
0 �2 �2 1 0 · · ·
...

. . .
. . .

. . .
. . .

. . .

1

CCCA

T H E  S U P P O RT  O F  T H E  M E A S U R E  A N D  
T H E  J A C O B I  M AT R I X



T H E  A L - S A L A M - C A R L I T Z  
P O LY N O M I A L S

In this case                                          
For  

 
 

�(x) = (x� 1)(x� a)
a, q 2 C, a 6= 1, 0 < |q| < 1

a = 1 + I, q = 0.7 exp(⇡I/4) a = 1, q = 0.7 exp(⇡I/4)
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S O M E  R E F E R E N C E S
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