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ON AN EXTENSION OF A BILATERAL GENERATING FUNCTION
INVOLVING GENERALISED BESSEL POLYNOMIALS

P. K. MAITI

Abstract. In this note we obtain an extension of the bilateral generating function involving generalised Bessel poly-
nomials obtained by S. K. Pan from the existence of a quasi-bilinear generating relation involving the polynomial

under consideration.

1. Introduction

In [1], quasi-bilateral generating function is defined as follows:

Glx,u,w) =Y. anp ) g§ wyw" (1.1)
n=0
where pﬁl“) (x) and q,(}l”(u) are two polynomials of orders n, m and of parameters a, n respec-
tively. When q,(ff) (W) = pﬁg) (u), then the above generating relation is quasi-bilinear.

In [2], Pan obtained the following theorem on bilateral generating functions involving gen-
eralised Bessel Polynomials, Y@ (x) introduced by H. L. Krall and O. Frink [3]:

Theorem 1. If

[e.]

Glx,w)= Y a, ¥\ xuw"
n=0
then
pw o0
e Twn (1-wx)* 2G(x(1- wx), wz) = Z w" fu(x, z)
n=0
where

s BT a2mep)
nx,2)=Y ap Y, (x)2P.
p=0 (n—=p)!
The object of the present paper is to obtain the following theorem as an extension of the
above theorem from the concept of quasi-bilinear generating function by using one parame-
ter continuous transformations group.
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Theorem 2. If

G, u,w) =Y an¥,\® )Y () w"
n=0
then
_ -m+1l.q _ a—-2 _ ﬁw _ wv
1-w) (1-wx) exp( 1—wx)G(x(1 wx)’l—w’l—w)

whtr+d

vPBPY, PP ) m+ = 1) VP (w).
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2. Proof of the Theorem

In [4, 5], we see that

0 0
R = xzy_zza + xy_lza +By 2z-2xy 2z

0 5 0
R=ut—+t"—+(m-1Dt

ou ot
such that
Rl(Yrga)(X)yaZn) — ﬁYrgiIZ)(x)ya—erHl @.1)
Ry (Y (w)t") = (m+n—-1) YD () ¢" 2.2)
and »
e“M f(x,y,2) = exp [ - #ﬁyﬂz] (1-wxy 22~
xf(x(l - wxy_zz),y(l - wxy_zz),z) (2.3)
R (4, 1) = (1— wi) "™ —= L) 2.4
e fu,1) = (1= wiy " f (= @4
Let we consider -
G,u,w) =Y. ap V)Y ww". (2.5)
n=0

Replacing w by wztv and then multiplying both sides of (2.5) by y%, we get

YEGx,u,wzty) = Y an(wv)" (Y, )y 2" (Y9 (w) ™). (2.6)

n=0
Operating e“f1 e on both sides of (2.6), we get

e W R ()G, u, wzty))

= e Y a,(wo)" (V0 0y 2 (Y ). @.7)

n=0
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LH.S. of (2.7) is

oW gwR2 (¥*G(x,u, wztv))

= eWRl[(l—LUt)_mHy“G(x, u wztv)]

1-wt' 1-wt

-2
=1-wpn ™! __PwyTz -2 -2
=(1-wi) exp( l—wxy—zz)(l wxy “z)
tv
a— -2 QG 1- -2 , u ’LUZ . 2.8
xy*(1-wxy “2) (x( wxy “z) 1~ wi l—wt) (2.8)
R.H.S. of (2.7) is
(o)
e"Ret (Y a,(wo)" (V) )y 2 (VD (W)
n=0
00 00 00 wttprta
=Y X Y an——— V"R (P 0y 2RI (Y, (w1™)
n=0p=0g=0 pq:
00 00 00 n+p+q
=Y Y Y a0 PP Wy P e n-1) g Y L (2.9)
n=0p=0g=0 p:q:
Equation (2.8) and (2.9) and then putting y =z =t =1, we get
(1-w) ™1 -wx“ 2exp(— pw )G(x(l—wx), u , wv)
- wx l-w 1-w
00 00 00 whtrta B
=Y Y Y an— 0"V, 0 m+ n- 1Y (). (2.10)

which is Theorem 2.

Particular Case:
If we put m =0in (2.10), we get
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Therefore,

w )G(x(l —wx),

1-— a—-2 _
( wx) exp( I—wx

wv)
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o0 00
=Y Y anw wr Pl Y}gﬁpzp)(x)(ﬁ)n.

n=0p=0 ]-’7
Replacmg by v, we get
(1-wx) exp( - wx)G(x(l wx), wv)
Z Zan p'B Y () p P
n=0  p=0 p!
(e ¢} n n—
Z " ap P ytam2mp (g0
=0 p=0 (n— p)‘
(e o]
=) w'fulx,v),
n=0
where

-p
falx,v) = Z ap Y 2P (P,

which is Theorem 1.
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