Descending asymptotic expansions and limits

Meixner-Pollaczeck to Laguerre

. Asymptotic expansion for large \:

Pr(f\)(%(?) = chLilajk(X), X =a+1—-2\cos¢ — 2xsin ¢.
k=0

. Coefficients:
co=1, =0, coy=2xsin(2¢)+ Acos(2¢) —2(zsinp + Acos ) + %
and, for k =4,5,6, ...,
ke, = 2(1+coso)(k—1)cg—1 + [ +1 =2\ +4(cos ¢ — 1)(Acos ¢ + xsin @)+
22— k)(1+2cos ¢)|ck—o + [4X + 2(k — 3)(1 + cos ¢)—

2(a+1)cosdleg—3+ (a+5—k —2X\)cp_q.

. Asymptotic property:
kL (X) = O 27k ) o oo,

. Limit (Known):

Jacobi to Laguerre

. Asymptotic expansion for large o + (3:

n . 1
PP (z) =3 ¢ LI, (X), X=5la+5+2)(1-2)
k=0

. Coefficients:
1
co=1 ¢=0, c= §[3ﬁ—a—2(0z+35+4)a:+(3@4—36—1—8)932].

. Asymptotic property:

a— [
a+

o L (X) = O((a+ By A=) 0 45— oo, 0.

. Limit (known):

2
lim P{®A) (1 — 5) = L9 (z).

p—o0



Meixner to Laguerre

. Asymptotic expansion for large (3:

Mn(%ﬁv@—chLi‘i’k(X), X=a—-f+1+—"
k=0
. Coefficients:
l+a—fB3 2c—c2—-1
=1 - _ '

Co , =0, ¢ 5 + o x

. Asymptotic property:
Cqu(loi)k(X) = O(ﬁ’”r[k/z]*k), 6 00,
. Limit (known):
(@)
1-c Li(0)

Krawtchouk to Laguerre

. Asymptotic expansion for large N :

(V) Kalwin M) = Y aLi(X), X=a+1-N+.
n k=0 p
. Coefficients:

1 1 1
cw=1 =0, o==-|14a—3N+—-(4——|=x|.
2 p p

. Asymptotic property:
e Ly y(X) = O(N™H2ZR) - N oo,

Continuous Dual Hahn to Laguerre

. Asymptotic expansion for large a and b:

Sabc( )
L
(a 4+ b),n! ch
with
A =pi(z) + pi(z) — 2pa(), X =A4+p(z)—1,
() =c+t ab —
h - a+b ’
() = c(c+1) N abc N ab(l+a)(1+0)—[c+2ab+ (1 +¢)(1 + 2(a +b))]z* + 2*
Pl =7 atb 2a+b)(1+ath) ’
and

a+ir,b+ix

f(w) — 6Aw/(l—w)(l . w)X+1(1 o w)—c+i:ﬂ2F1 < ot b

o)

e lX (A)=0 (a"ﬂg}*k) when a,b— oo with a ~ b.

. Asymptotic property:

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



6 Continuous Hahn to Laguerre

1. Asymptotic expansion for large a and b:

(2a + 2b — 1), P38 (5

B T e D = D
A =pi(z) +pi(z) — 2pa(x), X =A4+p(z)—1,
be + ad + z(a +b)

pi(z) = i(1—2a—2b)

ala+b+i(c—d)]’

(2a 4+ 20+ 1)[a +i(c+ z)]
ala +b+i(c —d)]

pa(z) = (20420 —1)(a+ b){1 _

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

)

e LX (A) =0 (b[TH[%}) when a,b— oo with a ~ b.

1 .
_ Aw/(l—w)(q _ , \X+2(1—a—b) a+b—3,a+ba+i(c+z)
flw)=e (1 —w) sb> ( 2a,a+ c+i(b—d)

2. Asymptotic property:

7 Hahn to Laguerre
1. Asymptotic expansion for large a, b and N:

(a+b+1),Q%N(x) "

= Z CkLnX—k’(A>
k=0

n!

with A and X
A =pi(z) + pi(z) — 2p2(2), X=A+p(z)-1,

and

pa(x) =(a+b+1)(a+b+2) [

1 z(a+b+3) +x(az—1)(a+b+3)(a+b+4)]
2 N(a+1) 2N(N -1)(a+1)(a+2) |’

pi(z) =(a+b+1) [1_"@(0“””2)]7

N(a+1)

_ JAw/(1-w) 1 _ X—a—b (a’+b+1)/27 (a+b+2)/2,—:17
flw)=e (1—w) 3F2< a+1,—-N

el (A)=0 (N”_k) when a,b,N — oo with a~b~ N.

2. Asymptotic property:



8 Dual Hahn to Laguerre

1. Asymptotic expansion for large a and N :

(= N)n BN (M)

n. chLn . Nz)=z(z+a+b+1),
A= pi(z) + pi(x) — 2pa(a), X=A+p(x) -1,
_ A)
nle) = a+1 -,
 (N=2)(N—z—-1) xb+z)22+a)(z—N)+(b+z—1)(z—1)]
Pa(e) = 2 * 2(a+ 1)(2+a) ’
f(w) _ eAw/(lfw)(l w)XJrl N N ( -, _b - ) )

2. Asymptotic property:

el ((A) =0 (N”_k_l) when N,a— oo with N ~ a.



