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Abstract

In this paper the author establishes a theorem on bilateral generating function of modified
Bessel polynomial from Lie group view point. A nice application of the theorem on bilateral
generating relation of the above-mentioned polynomial is also pointed out.
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1 Introduction

The object of this paper is to derive some bilateral generating relations for modified Bessel
polynomial, introduced by H. L. Kralll and O. Frink [1], which is defined by

Y{Nx) = . Fp [—n,n +a-1;—; —%] )

by means of suitable interpretation of the indexn (n =0, 1, 2, ...) of the polynomial, provided the
parameter o is not a negative integer or zero, and the parameter 3 is not zero. In this connection

we like to establish the following theorem.

Theorem 1 If there exists a generating relation of the form

Gz, w) =Y a, Y, (2w, (1.1)
=0
then s
a2 w wz
(1 + wz) emp(1+u}x)G(x(l+zva:), _—(l+wm)2)

oo
=Y on(2)V M) (@)u" (12)

n=0
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where

Z“’* k)l

The importance of our above mentioned theorem lies in the fact that one can get a large number
of bilateral generating relations from (1.2) by attributing different suitable values to @, in (1.1).

2 Proof of the Theorem

For the Bessel polynomial, we consider the following linear partial differential operator R (2]

R= x2y% —2zy 83 + (a — 2)zy + By, (2.1)
such that
R (Ve ap) = YS! 22)
The extended form of the group generating by R is
v - a-2 Buy 1 Yy ) 2.3
S = U+ waye~2eap (29 ) 1 (204 wey), L (23)
Let us consider the following unilateral generating relation
oo
Gz, w) =Y ap Y, (z)w" (2.4)
n=0

Replacing w by wyz, we obtain

o
G(z,wyz) = Zan(zw)" (sza_zn)(-"?)?/") (2.5)
n=0
Now operating both sides by e*®, we get
oc
PG (z, wyz2)) = R |3 an(zw)" (Y,S‘*-?"’(x)y")] (2.6)
n=0
The left hand side of (2.6) becomes
1+ a—-2 ﬂwy & 2.7
Meanwhile, the right hand side of (2.6) can be written as
Z Za,.(zw)”—R" (y(“ ) ()" ) ' (2.8)
n=0 k=0
X x n+k
w —2n-2k bk
— Zzanzn = (ﬁky'fik?n 2k)(m)y +k)
n=0 k=0
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= 33 anan U g (o)

n=0 k=0
=3 i )2 (1"“""‘(1))
n=0 k=0
- n gk "
- Z(u y)n a—-2n (‘F)Zn"_k-’?:n_
n=0 k=0

Equating (2.7) and (2.8) we get

(1 4+ way)* 2erp (ﬂ) G (.L‘(l + wary), -(---U—'i-yf—z)

1+ way 1+ wry)

=3 au(2Y I @) (y)"

n=0

where

n gn-k
oulz) = 3t
k=0

Setting y = 1, we complete the proof of the theorem.
3 Application

As an application of the theorem, we consider the following generating relation [2]

oc

gt dk A{oa—2k i
(1 +xt)*2exp (1 3 ) = Z H}"E JL)(;z')i‘I'
k=0

In the above mentioned theorem. if we substitute
N

a’" -

n!

then we obtain

5 Su
) = aa—2
Glz.w) = (1 + wr)* “exp (1 - “_J_)

Henee, by the application of our theorem. one can obtain the following generalization

. Suw Jwz
(14 wr + wrz)*2exp - -
1+wr (14 wr)(l+ wr +wez)

_ Z Urz(: )}'n(n—ml)(.v)_wn

n=0

where
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