Descending asymptotic expansions and limits

Laguerre to Hermite

. Asymptotic expansion for large o:

n Cp Hn_k(X)
Ly(x) = (=1)"B" > = —— 5
kz:;] B* (n—k)!
a+1 r—a—1
B=|z— X =
2 7 2B
. Coefficients:
co=1 ca=c=0, g=-Br—a-1)

and, for k =4,5,6, ...,

ke, = —=2(k — 1)y — (K —2)cp—2+ Bz —a — )3+ (20 — o — 1)cg_yg.

. Asymptotic property:
Cp n a|_ -«
i H, 1(X) = O(a"HF/38I=3k/2) o — 0.

. Limit (known):

-1 n2—n/2
lim o "2L2(zv/a + a) = (D H, < > .
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Charlier to Hermite

. Asymptotic expansion for large a:

. Coefficients:

60:17 0120220

and, for k = 3,4,5, ...,
a*key = a?(k — 1)cp_1 — wcp_s.

. Asymptotic property:
Ck

o H,_x(X) = 0(@a""), a — 0.
. Limit (known):
lim (2a)"/*C,(V2ax + a,a) = (—1)"H,(x).
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3 Meixner-Pollaczeck to Hermite

—_

. Asymptotic expansion for large \:

N (e 1\ n"ciH,k(X)

_Acosg +xsing

B = \/—)\ cos(2¢) — xsin(2¢), X Iz

2. Coefficients:
2
co=1, c1=c=0, c3= 5[)\ cos(3¢) + xsin(3¢)]

and, for £k =4,5,6, ...,

ke, = 2cosop(k —1)cx—1 — (k — 2)cg—2 + 2|\ cos(3¢) +  sin(3¢)|ck—3

—2[Acos(2¢) + x sin(2¢)]cy_q.

w

. Asymptotic property:
Ck

B Hnp(X) = O, ) — oo,

>~

. Limit (known):
lim A~"/2P
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(x\/X—Acosé‘(b) _ ;_H

sin ¢ ’

4 Jacobi to Hermite

1. Asymptotic expansion for large o+ [3:

" H, 1(X)
P () = B* Y0 e
kzz:o Bk (n —k)!
v 2t Bt (a-p)
B 4B ’
1 1 1 3
B = \/2—x2+8(a+ﬁ)—4(a—ﬁ)x—8x2(a+ﬁ).
2. Coefficients:
4 1 1 5) 1
co=1 ¢ =c3=0, 03:@—x—ﬁ(a—ﬁ)—Zx(a+ﬂ)+ﬁx3(a+/6)+1x2(a—ﬁ).
3. Asymptotic property:
%Hn_k(X) = O((a + B)/HHIR/EI=kY, a+ [ — oo, Z;g — 0.
4. Limit (new):
plas) <\/2a+2ﬁw+ﬂw>
n a 2 H. _
lim o @) ien 28 g,



5 Meixner to Hermite
1. Asymptotic expansion for large [3:

n!B" & Bk Hn,k(X)

Mn ; 9 77

(35,0 = 1G5 2 25 (n—

B 1;02 By _le=Dz+phc
22 2’ 2cB

2. Coefficients:
(3 =1z +cp
3c3

60:17 61202:07 C3 =
and, for £k =4,5,6, ...,
Skey = e+ D) (k— 1)y — Ak —2)cp_s + (B + SEr — 2)cp_s

+(B* + x — Ex)ep_y.

3. Asymptotic property:

%Hn,k(X) _ O(ﬁn/2+[k/3}fk)’ 5 — 00.
4. Limit (new):
glln.?o(ﬁ) <2;> M, (Cﬁl_cﬂ’ﬁ’ C> = H,(z).

6 Krawtchouk to Hermite

1. Asymptotic expansion for large N :

N n Ck n—k(X)
Kn Dy = B" DL )
( n ) (z:p. NV kz%) BF (n —k)!

B pQN—I—x—pr’ P Np—x.
2p? 2pB
2. Coefficients:
3zp — 3xp® + p°N — z
3p3

co=1, c1=c=0, c3=
and, for k =4,5,6, ...,
P’key, = —p*(2p—1)(k — Dep1 — p*(p— 1)(k — 2)cr_o
+ (=2 +3xp — 32p* + p*N)ep_s + (—2zp® + 32p + p* N — p>N — 2)cp_y.

3. Asymptotic property:
=i Ho p(X) = O(N™HERIE) N — o0,

4. Limit (known):

lim (g) ( N<12’ip)>nf(n (pN+91:1/2p(1 —p)N:p, N) = <_n1!)an(x).




7 Continuous Dual Hahn to Hermite

1. Asymptotic expansion for large c:

Sg,b,c(l,Z) n Canfk

(a+b)pn! =2 (n—k)!

k=0

Hy-1(X),

2(a+b)%(14+a+0b) 2’

0)

B_\lx‘*—l—[a(a—i—l)+b(b—|—1)+(a+b)2]x2—ab[a(1+a)+b(1+b)+ab] c

_cla+b)+ab—a?

a+ix,b+ix
X = )
2B(a + b)

a+b

: f(w) _ 6—23Xw+B2w2(1 _ w)—c+ix2F1 (

2. Asymptotic property:

Can—k
(n—k)!

H, +,(X)=0 <cn+[§]_k) when ¢ — oo uniformly in a,b with 2 and b bounded.
c c

3. Limat:

Sab.ac <\/ca2 — zay/2a(1 + c)c)

lim 7 = H,(x).
e [a (:17+\/a/2) \/c(l—l—c)]
8 Continuous Hahn to Hermite
1. Asymptotic expansion for large a and b:
(2a +2b — 1), P00 (z) I ¢ Bt
(2a)n(a+b+i(c—d))ni® kZ:% (n — k)!Hn_k(X)’
B =5t - (o). x =2l
where be + ad + z(a +b)
, c+ad+ z(a
pilr) = #(1 = 2a = 2b) ala+b+i(c—d)|’
_ (2a 4+ 20+ 1)[a +i(c+ z)]
po(z) = (2a+26—1)(a+b){1— Tatbtic—d

(2a 4+ 20+ 1)(2a + 2b+ 2)[a + i(c + x)][1 +a+i(c+x)]}
20(2a + Dfa+b+i(c—d))][a+b+1+i(c—d)] ’
4w
)

1 .
_ —2BXw+B2w? (1 _  \1-2(a+b) a+b—35,a+ba+i(c+m)
flw) =e (1—w) 3Fy < 20,0+ ¢+ i(b — d)

2. Asymptotic property:

Can_k
(n—k)!

n—k

H, x(X)=0 <a2+[§]> when a,b — oo with a ~ b.

3. Limat:

= H,(z), with () =ab+id.




Hahn to Hermite
1. Asymptotic expansion for large a and N :

(_N)TLQ;IL,IJ,N<I.> n Can—k:

= H, (X)),
(b+ 1),n! ,g) (n—k)! (X)
with B and X
1 ()
N e O -
B = \/2291(1“) p2(7), X==5"
and

1 z(a+b+3) z(x—1)(a+b+3)(a+b+4)

palr) = (atb+1latb+2) lz_ N(a+1) OIN(N —1)(a+ )(a+2) ]
z(a+b+2)
(a+b+1)/2,(a+b+2)/2,—x

_ _—2BXw+B%w?/1 _ —1l—a—b
Pl = e ey (PR

2. Asymptotic property:
Can—k

(n—k)!
when a, N — oo with a ~ N uniformly in b with b/N bounded.

Ho(X) = 0 (N 1E]0)

3. Limat:

lim

a—00

20 \"( NA+b) \F oo (aN(1+b)—z\2aN(1+b)(1+b+N)\]|
(wvm) (nem) <o o )] -0

10 Dwual Hahn to Hermite

1. Asymptotic expansion for large N :

k=0

(=N B3N (A())

n!

Can—k
(n—k)!

Hy o(X), @) =a(a+a+b+ 1),

N —x N z(x+0)[2r +b—1)(1+a) + z(x + b)] X — Az) — N(a+1)
2 2(a+1)2(a + 2) ’ ~ 2B(a+1)

_ —2BXw+B?%w? . N—x —.Z',—b—l'
flw) = e (1—w) 2F1< - ‘w)

2. Asymptotic property:

Can_k
(n—k)!

b
H, x(X)=0 (N"+[§]_k> when N — oo uniformly in a, b with % and N bounded.

3. Limat:

lim l(—\/ﬁ)anL’bvaN (g [\/1 +4N +4Nx\[2/a — 1m = H,(z).



