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The Favard’s theorem
e TTRR
@ Proof of Favard’s TTR R
theorem

Degenerate version of

e Consider the polynomials (p,, ),en, generated by the

Favard’s theorem xp’n,(x) — p,n_|_1(x) —|_ ﬁnpn(ﬂf) _|_ /Vnpn—l(flf)a

The example:
Askey-Wilson
polynomials

with initial conditions p_1(z) = 0, po(x) = 1.

Theorem (Favard) If v, # 0 Vn € N then there exists a linear

%y : Plz] — C so that
O%O(pnpn’) — Tnén,m

(7, @ non-vanishing normalization factor)
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Degenerate version of

Favard’s theorem xp’n,(x) — p,n_|_1(x) —|_ ﬁnpn(ﬂf) _|_ /Vnpn—l(flf)a

The example:
Askey-Wilson
polynomials

with initial conditions p_1(z) = 0, po(x) = 1.

Theorem (Favard) If v, # 0 Vn € N then there exists a linear
%y : Plz] — C so that

O%O(pnpm> — Tnén,m
(r,, a non-vanishing normalization factor)

O%O (pn) L= 50,7@
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Proof of Favard’s theorem

'I.'h(:LII:t:::rd’stheorem HypOtheSiS: xpn (:C) — pn+1('r) —i_ Bnpn (CC) —l_ /ynpn—l(x)’
« TTRR Z6(pn) = Ono, Yn # 0 foralln € N.

® Proof of Favard’s
theorem

Degenerate version of ® If m < n then Dgo (Qjmpn)

Favard’s theorem

The example:
Askey-Wilson
polynomials

m-+n

> a;Z(p;) =0

]J=m-—n
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Proof of Favard’s theorem

'I.'h(:LII:t:::rd’stheorem HypOtheSiS: xpn (:C) — pn+1(aj) —i_ Bnpn (:C) —l_ /ynpn—l(x)a
e TTRR fo(pn) = 5n,07 Tn 7& 0 foralln € N,

e Proof of Favard’s m4n

theorem

Degenerate version of o |f m <n then go(xmpn) = Z ajgo(p]) — O

Favard’s theorem

The example: j=m—n
Askey—WiIson o |f mTm = 1 then
polynomials 2n
Lo(x"py) = Z ajo%(pj) = a9£o(Po) = M Yn-1""" M

7=0
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Proof of Favard’s theorem

e Outline

'I.'h;aleF\:ard’stheorem og() (pn) T 5%,07 A # O forall n & N

® Proof of Favard’s m +n
theorem

Hypothesis: ZCpn(Cl?) — pn—l—l(x) + ﬂnpn(x) =+ /ynpn—l(m),

Degenerate version of o |f m <n then go(afmpn) = Z a/]g()(p]> — O

Favard’s theorem

The example: j:m_n
Askey-Wilson () If " = N then
polynomials 2n
Zo(z"py) = Z a;Zo(pj) = a0-Zo(Po) = YnYn—1"" M
7=0
But with the assumption vy = 0
o Ifm # nthen Z(pmpn) =0
Polynomials are orthogonal with respect to .%,
| |
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Proof of Favard’s theorem

;hO”F“i”ed m Hypothesis: xp,, (€) = ppa1(x) + Bupn(X) + YnPr_1(2),
s 20(pn) = 0o, v # 0 foralln € N.
toh :Or;)eor; of Favard's m+n
E:\?aerr;fasr?;ic\)/zrs;onof [ If m < n then go(afmpn) — Z a/]g()(p]> — O
The example: j:m_n
Askey-Wilson () If " = N then
polynomials 2n
ZLo(x"p,) = Z a;£0(pj) = a0Lo(Po) = YnVn-1""" N
7=0

But with the assumption vy = 0
o Ifm # nthen Z(pmpn) =0
Polynomials are orthogonal with respect to .%,

o L(pnpn) =0
Orthogonality with respect to .%; Polynomials are orthogonal

with respect to .%, does not characterize the polynomials
since pn41 + apnL(po,...,PN).
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Let 7 : Plx| — P|x| be a linear operator such that
o deg Ji(p) =degp—1

e The monic polynomials p,, ; defined by
Pn = const. 7] (ppy1) fulfill the TTRR

TPn1(T) = Pr11(Z) + Br1Pn1(T) + Yn1Pn—1,1(T)

so that there exists A : {v,1 = 0} — {7, = 0} strictly

increasing with A\(n) > n
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Askey-Wilson
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Let 7 : Plx| — P|x| be a linear operator such that
o deg Ji(p) =degp—1

e The monic polynomials p,, ; defined by
Pn = const. 7] (ppy1) fulfill the TTRR

TPn1(T) = Pr11(Z) + Br1Pn1(T) + Yn1Pn—1,1(T)

so that there exists A : {v,1 = 0} — {7, = 0} strictly

increasing with A\(n) > n

Many times we get v, 1 = 0 <= 7,41 =0

Consequence: (p, 1) are orthogonal with respect to some .7,

and the first n such that ,, ; = 0 verifies n < V.
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o xpn,k(x) — pn—i—l,k(x) + Bn,kpn,k(x) + Yn,kPn—1,

¢ og/ﬂk (pm,kpn,k) = O forn 7& m
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® D, :=const.Z(Ppi1k-1) = -+ = const.
o xpn,k(x) — pn—i—l,k(x) + Bn,kpn,k(x) + Yn,kPn—1,

¢ gk (pm,k:pn,k) = O forn 7& m

e The first n such that ,, ;, = 0O (if it exists) verifies
n<N—k.

Theorem: Suppose that only v = 0, then (p,,) is a MOPS
with respect to

(f.9) = Lo(fg) + Ln (T (HTM™(g)).

Notice v, v # O foralln € N
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v~ = 0, then (p,,) is a MOPS with respect to

(f.9) = Lo(fg) + Ln (T (HTM™(g)).

Proof:
® (pm,pn) = 0 by construction

e Ifn < N then

<pn7pn> — O%O(pnpn) = 7172 In 7é 0.
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® futine Degenerate version of Favard’s Theorem: Suppose only
Lf:a:;:t:ie'; vy = 0, then (p,,) is a MOPS with respect to
Favard's theorem

Preliminaries N N

Iterating process <f7 g> — C’%O(fg) —l_ C’%N(g( )(f)y( )(g))

The proof

orollar

'(;he ope)r/ator g PrOOf

o el ® (Pm,pn) = 0 by construction
The example:

key-Wilson
s\oyn{)n/ials ® If n < N then

<pn7pn> — O%O(pnpn) = 7172 In 7é 0.

e Ifn > N then

(Pn,Pn) = const.Zn(Pn—nNPr-~) =
const. Ypn— N NVn—-N-1,N - - - Yi.n 7 O.

| |
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e If (p,)is classical, then J is

e the derivative, or
e a difference operator.
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e 7 adifference operator:

e R. Costas-Santos, J. Sanchez-Lara (2009):
Racah, Hahn, Dual Hahn, Krawtchouk
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e .7 the ¢-difference operator:

o S.G. Moreno, E. Garcia-Caballero (2009):

but

big g-Jacobi and little g-Jacobi

e with a bilinear form (not to much explicit) instead of .%5.
e they do not use the relation between big ¢g-Jacobi and
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® Preliminaries

@ |terating process
® The proof

e Corollary

e The operator &
® Previous results
® Previous results
The example:

Askey-Wilson
polynomials

e .7 the ¢-difference operator:
o S.G. Moreno, E. Garcia-Caballero (2009):

big g-Jacobi and little g-Jacobi
but

e with a bilinear form (not to much explicit) instead of .%5.
e they do not use the relation between big ¢g-Jacobi and

g-Hahn.
o R. Costas-Santos, J. Sanchez-Lara (2010):
Askey-Wilson, Big g-Jacobi, g-Racah, g-Hahn, etc

Draft: www.rscosan.com
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polynomials

® Monic Askey-Wilson
polynomials .
e Orthogonality of AW Th p | - A k y_W |

o rnogon e exXxampile. ASKe 1HSon
lq] <1 .

® The 3 key cases pOIynomIaIS

e Case I

a? = q
e Case Il | |

— M

e Case lll
e Orthogonality of AW

polynomials for
lq] > 1

® The scheme
® What is this?
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Monic Askey-Wilson polynomials

]
The monic ones are p,(z;a, b, ¢, d; q) = p,(x)

e Outline

The Favard’s theorem

Degenerate version of

Favard’s theorem pn+1(gj) f— (C[/‘ — ﬂn)pn(a’;) — f)/n]jn(aj)7
The example:

Askey-Wilson .

polynomials W|th

® Monic Askey-Wilson

polynomials

e Orthogonality of AW Tn (1— abqn_l)(l - acqn_l)(l - adqn_l)(l - bcqn_l)(l - bdqn_l)(l - qun_l)

Tol|ynomials for 1 —qm 4(1 — abcdg2m™—3)(1 — abcdq2™—2)2(1 — abcdg2n—1)
ql <1

® The 3 key cases

egasel: Case abed € {q~" : k € Ny} are not considered since they
DGR oy are not normal.
® Casell They are symmetric with respect to any rearrangement of the

e Orthogonality of AW

pohnomels o parameters a, b, ¢, d.
q| =

® The scheme

e What is this? {nENzyn:O}#@ <:> ajb’ac’..'jcdé {(_p_k : kENO}

<> they are g-Racah (until now considered as a finite family).
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® The 3 key cases
eo/Case I:

42 = ¢g—M (aq)_k, (bq)_k, (cq)_k, (dq)_k k € Ny (the

e Case ll:
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Ivergent poles)

e Case lll
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® The scheme
@ What is this?
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Favard’s theorem

The example:

Askey-Wilson Wh ere

polynomials . ..

e Monic Askey-Wilson o W is analytic in C except at the poles 0,
polynomials

e Orthogonality of AW

g aq”,bq", cq”,d¢® k € Ny (the convergent/poles)
® The 3 key cases
e/Case I:

42 = ¢g—M (aq)_k, (bq)_k, (cq)_k, (dq)_k k € Ny (the

e Case ll:
—N+1

Ivergent poles)

ab = q

e Case lll
e Orthogonality of AW

polynomials for e (U isthe unit circle deformed to separate the convergent
lq| > 1

o The scheme form the divergent poles.

@ What is this?
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® Monic Askey-Wilson
polynomials

e Orthogonality of AW
polynomials for

lq] < 1

® The 3 key cases
eo/Case I:
42 = q
e Case Il
ab = q_N+1

M

e Case lll
e Orthogonality of AW

polynomials for
lq] > 1

® The scheme
@ What is this?

where

(aq)™",(bq)~%, (cq) ™", (dg)™" keNy (the

W is analytic in C except at

aq”,bq", cq”, dq" k€ Ny

the poles O,
(the convergent/poles)

Ivergent poles)

(' is the unit circle deformed to separate the convergent
form the divergent poles.

a?, 0, d> ¢ {qg " ke

0} (4 # 0 for all )
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polynomials for

lq] < 1

® The 3 key cases
eo/Case I:
42 = q
e Case Il
ab = q_N+1

M

e Case lll
e Orthogonality of AW

polynomials for
lq] > 1

® The scheme
@ What is this?

where

(aq)™",(bq)~%, (cq) ™", (dg)™" keNy (the

W is analytic in C except at the poles 0,

aq”,bq", cq®, dg® k € Ny (the convergent/poles)

Ivergent poles)

(' is the unit circle deformed to separate the convergent
form the divergent poles.

a?, 0, d> ¢ {qg " ke
ab, ac, ad, be, bd, cd €

0} (vn # O for all n)
¥ k € Nyg}/(some vy = 0)
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e Outline 5 N1
The Favard’s theorem e Case l: a° = q_ + and

Degenerate version of
Favard's theorem

b2, c2, d?, ab, ac,ad, be,bd, cd & {q" : k € Ny}

The example:
Askey-Wilson
polynomials

® Monic Askey-Wilson
polynomials

e Orthogonality of AW

T2I|yn<omialsfor - Case ” ab — q—N—i—l and

® The 3 key cases
e Case I

a® =g~ CZQ, b27 627 d27 ac, ada bC, bda cd g {q_k k€ NO}

e Case ll:
—N+1

ab = q

e Case lll
e Orthogonality of AW

polynomials for
lq] > 1

e The scheme e Case lll: a,b — q_N+1, CL2 = q_M with
S M € {0,1,...,N — 2} and

b2, %, d?, ac,ad, be,bd, cd & {¢ " : k € Ny}

| |
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e Orthogonality of AW
polynomials for

lg] <1

® The 3 key cases

e Case I
a? = q
e Case Il
ab = q_N+1

M

e Case lll
e Orthogonality of AW

polynomials for
lq] > 1

® The scheme
@ What is this?

Since y,, # 0 for all n, the orthogonality is given only by ..
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polynomials

® Monic Askey-Wilson

polynomials

e Orthogonality of AW

polynomials for

lq] <1

® The 3 key cases

e Case I
a? = q
e Case Il
ab — q—N+1

M

e Case lll
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polynomials for
lq] > 1
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@ What is this?
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Degenerate version of
Favard's theorem

The example:
Askey-Wilson
polynomials

® Monic Askey-Wilson
polynomials

e Orthogonality of AW
polynomials for

lg] <1

® The 3 key cases

e Case I
a? = q
e Case Il
ab = q_N+1

M

e Case lll
e Orthogonality of AW

polynomials for
lq] > 1

® The scheme
@ What is this?

Since y,, # 0 for all n, the orthogonality is given only by ..

gO(pa a, ba C, d) = lim C’g/ﬂO(p? a, ba C, d) = lim p(Z)W(Z)dZ

a—a a—a C
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® Monic Askey-Wilson
polynomials

e Orthogonality of AW
polynomials for

lq] <1

® The 3 key cases

e Case I
a? = q
e Case ll:

— M

e Case lll
e Orthogonality of AW

polynomials for
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® The scheme
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® Outine Since v,, # 0 for all n, the orthogonality is given only by _%j.
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polynomials

® Monic Askey-Wilson
polynomials

e Orthogonality of AW
polynomials for

lq] <1

® The 3 key cases

e Case I
a? = q
e Case ll:

— M

e Case lll
e Orthogonality of AW

polynomials for
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The Favard’s theorem

Casel:a’? =q M

Degenerate version of
Favard's theorem

The example:
Askey-Wilson
polynomials

® Monic Askey-Wilson
polynomials

e Orthogonality of AW
polynomials for

lq] <1

® The 3 key cases

e Case I

e Case lll
e Orthogonality of AW

polynomials for
lq] > 1

® The scheme
@ What is this?

Since 7,, # 0 for all n, the orthogonality is given only by .%5.

g()(pa a, ba C, d) = lim Zo(p, a, ba C, d) = lim p(Z)W(Z)dZ

a—a a—a C

Ly(p;a,b, c,d) = /C /C W (2)dz

with C'; and C'y separating the divergent poles from the
convergent ones but the double poles which stand between C}
and C.
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Case ll: ab =

C]_N

+1

e Outline

In this case vy

The Favard’s theorem

— ( (the unigue)=- we need .%, .Zn.

Degenerate version of e _%,isaquadrature rule.

Favard’s theorem

The example: These AW polynomials are the g-Racah polynomials

Askey-Wilson
polynomials

® Monic Askey-Wilson

—N—|—1

,ac, ad,a?;q); (1 —a?q

2j)

polynomials

e Orthogonality of AW Z (q
polynomials for » @
lq] <1

® The 3 key cases

e Case l:

e Case lll
e Orthogonality of AW

polynomials for
lq] > 1

® The scheme
@ What is this?

,ac

lg,ad=1q;q); (cdg—

) (1 —a?)

r(

q~7 +a*q¥
2a )
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Case ll: ab = ¢~ V1!

e Outline

In this case vy = 0 (the unique)=- we need .%,, Zn.

The Favard’s theorem

Degenerate version of e _%,isaquadrature rule.

Favard’s theorem

The example: These AW polynomials are the g-Racah polynomials

Askey-Wilson
polynomials
® Monic Askey-Wilson

polynomials Z _N+1 , AC, CLd a2; Q) ' (1 - a2q2j) D (qj + a2q2j )
e Orthogonality of AW —1 ] — a2

lq] <1

® The 3 key cases

o Case ! o 7 = 9,the Hahn's operator

( 1(2) — flg2)

:g?tseo”l)nait of AW def ) < O /\ 17
?olrngmjalsflmy f '@CI(f)(Z) - < / (1 - Q)Z # q #
hoh;scheme \ f (Z)7 &= O \/ q — )
® What is this?

PN pn(x;a,b, ¢, d; q) = constp,_ N (x;aq™N/2,bgN/2 cqN/2, dgN/?; q)
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Case ll: ab = ¢~ V1!

e Outline

In this case vy = 0 (the unique)=- we need .%,, ZLn.

The Favard’s theorem

Degenerate version of e _%,isaquadrature rule.

Favard’s theorem

The example: These AW polynomials are the g-Racah polynomials

Askey-Wilson
polynomials
® Monic Askey-Wilson

polynomials Z _N+1 , AC, CLd a2; Q) ' (1 - a2q2j) D (qj + a2q2j )
e Orthogonality of AW —1 ] — a2

lq] <1

® The 3 key cases

o Case | o 7 = 9,the Hahn's operator

a2 = g~ M

(f2)~ fla2)

:g?tseo”l)nait of AW def 9 < O /\ 17

ponncr)]m?aIsflory f '@CI(f)(Z) i < (1 - Q)Z # q #
>1 / - S

|ho|h;scheme \ f (Z)7 &= O \% q =1,

e What is this?

PN pn(x;a,b, ¢, d; q) = constp,_ N (x;aq™N/2,bgN/2 cqN/2, dgN/?; q)

o O%N(p, a, b, c, d) _ go(pj an/z, qu/2, qu\[/Q7 qu/2)
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Case lll

- G | ab=q Nt anda® = ¢ M, with M € {0,..., N —2} with
The Favard’s theorem Only VN — O — we need C,E,ﬂo, gN

Degenerate version of
Favard's theorem

The example:
Askey-Wilson
polynomials

® Monic Askey-Wilson
polynomials

e Orthogonality of AW
polynomials for

lq] <1

® The 3 key cases

e Case I
a? = q
e Case Il
ab — q—N+1

M

e Case lll
e Orthogonality of AW

polynomials for
lq] > 1

® The scheme
@ What is this?
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e Outline

The Favard’s theorem

Case lll

Degenerate version of
Favard's theorem

The example:
Askey-Wilson
polynomials

® Monic Askey-Wilson
polynomials

e Orthogonality of AW
polynomials for

lg] <1

® The 3 key cases

e Case I
a? = q
e Case Il
ab = q_N+1

M

e Case lll
e Orthogonality of AW

polynomials for
lq] > 1

® The scheme
@ What is this?

ab=q Nt anda® = ¢ M, with M € {0,..., N —2} with

only v = 0 = we need %, L.

Orthogonality in this case whole be the same that in case Il

N—-1

Zop) =

(q

—N+1

2. Y .
,ac,ad, a”; q)

(1 —a%q%)

7=0

but%z oL

(q,a%¢N,ac 1q,ad=1q;q); (cdg=N)i(1 — a?

>p<qj

a2q2j>
a
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Case lll

- G | ab=q Nt anda® = ¢ M, with M € {0,..., N —2} with
The Favard’s theorem Only /yN — O — we need C,E,ﬂo, gN

Degenerate version of
Favard's theorem

Orthogonality in this case whole be the same that in case Il

The example:
Askey-Wilson
ponnormaIs ' N1
® Monic Askey-Wilson —

polynomials c%() (p) = Z
e Orthogonality of AW
polynomials for

lq] <1

® The 3 key cases = -
e Case I but O%O — OI

M

(g~ N+t ac,ad, a?;q); (1 —a?q?) (qj a2q2j>
2)

(q,a2qN,ac lq,ad=1q;q); (cdg=N)i(1 —a a

7=0

a2 =q
e Case ll:
ab = q_N+1

The good one:

e Case lll
e Orthogonality of AW
polynomials for

lg| > 1 D (. D (.
® The scheme O%O(p) — hm go(]%&?b? C’ d) — dogo(]%a?b? C7 )

e What is this? a—a o — a da —a
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Case lll

- G | ab=q Nt anda® = ¢ M, with M € {0,..., N —2} with
The Favard’s theorem Only /yN — O — we need C,E,ﬂo, gN

Degenerate version of
Favard's theorem

Orthogonality in this case whole be the same that in case Il

The example:
Askey-Wilson
ponnormaIs ' N1
® Monic Askey-Wilson —

polynomials c%() (p) = Z
e Orthogonality of AW
polynomials for

lq] <1

® The 3 key cases = -
e Case I but O%O — OI

M

(g~ N+t ac,ad, a?;q); (1 —a?q?) q 7 +a?q%
)

(q,a%¢N,ac 1q,ad=1q;q); (cdg=N)i(1 — a? a

7=0

a2 =q
e Case ll:
ab = q_N+1

e Case lll The gOOd one.

e Orthogonality of AW
polynomials for

lg| > 1 D (. D (.
® The scheme O%O(p) — hm go(]%&?b? C’ d) — dogo(]%a?b? C7 )

e What is this? a—a o — a da —a

The result is a quadrature rule with simple and double nodes
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The example:
Askey-Wilson
polynomials

® Monic Askey-Wilson
polynomials

e Orthogonality of AW
polynomials for

lg] <1

® The 3 key cases

e Case I
a? = q
e Case Il
ab = q_N+1

M

e Case lll
e Orthogonality of AW

polynomials for
lq] > 1

® The scheme
@ What is this?

g > 1.

pu(z;a,b,c,d|lg”") = po(z;a ', b7 7 d 7 g)

P
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Orthogonality of AW polynomials for |¢g| > 1

e Outline ° ‘q‘ > 1

The Favard’'s'theorem

Degenerate version of 1 1 1 1 1
Favard's theorem pn(x7a7 b? C7d‘q ) o pn(aja a 7b 7C Jd ‘Q)
The example:
Askey-Wilson
polynomials

® Monic Askey-Wilson
polynomials

e Orthogonality of AW

pobmomis o e Spiridonov and Zhedanov found %

® The 3 key cases
e Case I
a? = q
e Case Il
ab = q_N+1

o ¢ =-exp(2Mn/NI). Inthiscase y;y =0,5 € N.

M

e Case lll
e Orthogonality of AW

polynomials for
lq] > 1

® The scheme
@ What is this?
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Orthogonality of AW polynomials for |¢g| > 1

e Outline ° ‘q‘ > 1

The Favard’'s'theorem

Degenerate version of o o o o o
Favard’s theorem pn(:[/‘? CL, b7 C7 d‘q 1) — ]jn(gj7 a 17 b 17 C 17 d 1 ‘q)
The example:

Askey-Wilson

polynomials - : . S y
e —— o ¢ =-exp(2Mn/NI). Inthiscase y;y =0,5 € N.
polynomials

e Orthogonality of AW

pobmomis o e Spiridonov and Zhedanov found %

® The 3 key cases ® For n > N
02Casel: v

a =4dq
e Case Il
ab = g=Nh1 DN pp(x;a,b,¢,d|q) = pp_n((=1)M2;a,b,c,d|
e Case Il

e Orthogonality of AW
polynomials for

lg| > 1

® The scheme

@ What is this?
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Orthogonality of AW polynomials for |¢g| > 1

e Outline
e |q > 1.
The Favard’'s'theorem
Degenerate version of o _ _ _ —
Favard’s theorem pn(:lf7 a, b7 C, d‘q 1) = pn(ﬁlj, a 1, b 1, C 1, d 1‘q>

The example:
Askey-Wilson
polynomials

® Monic Askey-Wilson
polynomials

e Orthogonality of AW
polynomials for

jal < 1 e Spiridonov and Zhedanov found %
® The 3 key cases P For n > N

e Case I

a2 — q—M

e Case Il

ab = g~ N+1 DN pp(x;a,b,¢,d|q) = pp_n((=1)M2;a,b,c,d|
C I

: O?tsheogonality of AW

polynomials for
lq] > 1

S * Z(p() = Ap(=D")

o ¢ =-exp(2Mn/NI). Inthiscase y;y =0,5 € N.
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The Favard’'s'theorem

Orthogonality of AW polynomials for |¢g| > 1

Degenerate version of
Favard’s theorem

The example:
Askey-Wilson
polynomials

® Monic Askey-Wilson
polynomials

e Orthogonality of AW
polynomials for

lq] <1

® The 3 key cases

e Case I

e Case lll
e Orthogonality of AW

polynomials for
lq] > 1

® The scheme
@ What is this?

e |q>1.
po(w3a,b,c,dlg™") = pa(w;a™, 07" ¢ dHg)
o ¢ =-exp(2Mn/NI). Inthiscase y;y =0,5 € N.

e Spiridonov and Zhedanov found %
e Forn>N

D" pu(;50,0,¢,d|q) = pu_n((—=1)"2;0,b,¢,d|

o Zi(p(+) =Lm(-1D"))
e For the rest of the values of ¢ the result keeps UNKNOWN.
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The scheme

Legend

e Outline - - ->

The Favard’s\theorem

Degenerate vérsion of

Favard’s theorem

The example:
Askey-Wilson
polynomials

® Monic Askey-
polynomials

e Orthogonality of AW

polynomials for
lg| <1

® The 3 key cases
e Case I

a2 _ M

e Case Il

ab = q_N+1
e Case Il

e Orthogonality of AW

polynomials for

particular case
limiting case

bgJ= gH

lq| > 1 <3
® The scheme OLB AqC
e What is this?
SW
I I
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Finally ....

Degenerate version of
Favard's theorem

The example:
Askey-Wilson
polynomials

® Monic Askey-Wilson

polynomials

e Orthogonality of AW

polynomials for

lq] <1

® The 3 key cases

® Case I:

a? = q

e Case Il
b=q

M

N+41

e Case lll

e Orthogonality of AW
polynomials for

lg] > 1

® The scheme

® What is this?

THANK YOU FOR YOUR ATTENTION
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