Descending asymptotic expansions and limits

1 Meixner-Pollaczeck to Charlier

1. Asymptotic expansion for large \:

Nz, ¢) = gr 3~ & Cnr(X, A)
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A = — 2
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2. Coefficients:
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h hy = — .
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3. Asymptotic property:
Ck _
BrCnk(X,A) = OO — o0,

4. Limit (new):

(2cos(2¢) — 1)" cos®™ ¢ cos " (3¢).

A—00 n'

2 Jacobi to Charlier
1. Asymptotic expansion for large [3:
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3. Asymptotic property:
c _
BrCnek(X,A) = O(FAH), 5 — oo,

4. Limit (new):

nm(a+ﬁrww@ug:ﬁ(§fgwmlw—ﬁyw+ﬁyﬁa

a+pB—o0 n!

Meixner to Charlier

1. Asymptotic expansion for large [3:
B'n! X Cr Cn_k(X, A)
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2. Coefficients:

_ (c—1)2z(B+x)
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and, for K =5,6,7...,
ka = h1<l€ — l)Ck_l + hg(]{? - Q)Ck_z + h3<k3 - 3)Ck_3 + h4ck_4,
with
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3. Asymptotic property:

4. Limit (known):



4 Krawtchouk to Charlier

1. Asymptotic expansion for large N :

2. Coefficients:

and, for £k =5,6,7, ...,

n
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k=0
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with
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3. Asymptotic property:

4. Limit (known):
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5 Continuous Dual Hahn to Charlier

1. Asymptotic expansion for large a and b:

SZ,b,c(l.Q) n CkAnfk
(a+b),n! kzz:o (n— /f)!C’n_k(X7 A),
with
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2. Asymptotic property:
CkAn—k

(n—k)!

when a,b — oo uniformly in ¢ with a ~ b and ¢/a bounded.

Cot(X, A) = O (a"*15)7)

3. Limit: g b"( )
a,ab,¢( 7
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where
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N —
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Continuous Hahn to Charlier

1. Asymptotic expansion for large a and b:

(2a +2b — 1), P&P®B(z) 2L g AnF
a5t ife— a2~ A
A= nile) +71(e) = 2pa(e). X = pi(e) ~ 2pala),

bc + ad + z(a + b)
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pi(z) = i(1—2a—20b)

?
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1 .
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2. Asymptotic property:

CkAnfk

m(]n—k()Q A)=0 (b[%gHH[%}) when a,b— oo with a ~ b.

Hahn to Charlier

1. Asymptotic expansion for large a, b and N:

(a-+0+1,Q8"(x) _ - qA™*
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with A and X
A= pi(z) +pi(z) — 2ps(2), X =pi(z) — 2pa(),
and
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2. Asymptotic property:

ckAnfk

mcn—k(X7 A)=0 (anfk) when a,b,N — oo with a~b~ N.

8 Dual Hahn to Charlier

1. Asymptotic expansion for large a and N :
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A7)
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2. Asymptotic property:

CkAn—k
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Crk(X,A)=0 (a"_k_2> when a, N — oo with a~ N.



