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Abstract: In this note, we have obtained an extension of a general result on
bilateral generating function of modified Bessel polynomials from the existence of
a quasi-bilateral generating function.
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1. Introduction

In [1], Chatterjea and Chakraborty defined quasi-bilateral generating relation as

follows : -

Gz, z,w) =Y anw"p{ () (2),
n=0

where the coefficients a,,’s are arbitrary and p'® (x), g )(z) are two special func-

tions of orders n and m and of parameters o and n respectively.
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In [3], A. K. Chongdar obtained the following theorem on bilateral generating
functions for Modified Bessel polynomials by group-theoretic method, same the-
orem was also found derived in [2] while unifying a class of bilateral generating
relation for certain special functions by classical method.

Theorem 1: If

= Z 4, Y, (2)w
n=0

then

cap()(1 =) 6T o) = S @ o

where

on(v) = Z ar(ﬁLvr.

—~ (n— r)!

In this note, we shall extend the above result in the following form from the exis-
tence of a quasi-bilateral generating relation for the modified Bessel polynomials.

2. Group-theoretic Discussion
We first consider the quasi-bilateral generating function for the modified Bessel

polynomials

G(z,u,w) = Z a, Y, ()Y, (u)w™,
n=0

replacing w by wytv on both sides we get

G(x, u, wytv) = i . (Yn(a”) (a:)y"> (Yfﬁ”) (u)t”> (wo)™. (2.1)

n=0
We now consider the following operators [2, 3]
5 0
Ry =a*y— 4+ y{f + (a — 1)z}
Ox
0 0
Ry=ut— +t*= +t(m—1)

ou ot
such that

Ry (Yn(an)< )y ) ﬂYniln Y (m)ynﬂ

Ry (Yé”) (u)t"> = (m+n — )Y, ()
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and

e £ (2, y) = exp(Byw)(1 — zyw) @V f (L y)

1 —zyw’

ewRQf<u7t) = (1 — wt)_m+1f(1 _uwta 1 _t,wt>.

Operating e“™e“2 on both sides of (2.1), we get

e G p u, wytv) = e e Z ap (Yn(a")(x)yn) (Ymn) (U)tn) (wv)™.

n=0

Left member of (2.2) is

e G u, woty)

—(a— -m z U wytv
= exp(Byw) (1 — zyw) V(1 — wt) “G(l R pk wt>' (2.3)

The right member of (2.2) is

gvR1 gwRs i an (Y,ga-m (x)y”) (Ym’"‘) (u)t”) (wv)"

n=0
0o oo oo Wk
_ T (a—n) n
— Zza"—r!k! R} (Yn (x)y )
n=0 r=0 k=0
x RE (YTSL”) (u)t") (vw)"
0o 00 00 wn+r+k oo (a—n—r) r
- Z Zanwv 6 Yn—‘,—r (ZL’)y
n=0 r=0 k=0

> (m +n— 1)kYT£Ln+k)(u)tn+k

0o 0 00 Twn+r+k e (a—n—r) e
:ZZZ%B W(m—l—n—l)kv Y, (2)y
x YR () ¢tk (2.4)
Equating (2.3) and (2.4) and then putting y =t = 1, we get

cap(Bw)(1 — zw)~@D(1 — w)‘m“G( x w o wu )

l—zw' 1l—w'1—w

oo o0 o0 T"LU . - .
=SS s = DY @) ),
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which is our derived result.

Corollary.
Putting m = 0, we get

exp(Bw)(1 — zw)~@V(1 —w)G( z _wv )

o Twn—i—r ny (a—n—r - (TL - 1)k
= Z Z anf3 ,l v Yn(—i-r )< ) Z k! w*
n=0 r=0 k=0
_ (1 . ’LU) i i an_rﬂrw_nvn—ry(a—n) (.CE) ; n—r
i r! " 1—w
=(1-w) iy(a—n)(x) i G B v \"" "
— — TN\ —w
n=0 r=0
_ (1 . w) i Y(afn) (.CL') i a Bn—r v r wn
— — "n—r)\1—-w
Therefore,
o —(a-1) T wuv _ - (a—n) . lB’I’l*’I" v " n
exp(fw)(1 — zw) G(l—xw’l—w) HZ:OYTL (x)<;0aT(”—7’)!<1_w> )w
Replacing 1~ by v on both sides

cap(Bu)(1 - aw) 16 (1 ,vw)zijé“-"Mx)an(v)w"

1—zaw

where

which is theorem 1.
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