Rev.Acad.Canar.Cienc., XI (Nums. 1-2), 123-126 (1999)

ON SOME GENERATING FUNCTIONS OF
HYPERGEOMETRIC POLYNOMIAL - II

M.C. MUKHERJEE
Netajinagar Vidyamandir, Calcutta-700 092. India.

Abstract

In this paper the author establishes two theorems on bilateral and mixed trilateral
generating functions of modified hypergeometric polynomial from the Lie group view
point. An application of the theorem on biateral generating relation of the said polyno-

mial is also pointed out.
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1. INTRODUCTION

The hypergeometric polynomial is defined as follows :

:FI(_n’a;V;X):gw

(1.1)

Recently many researchers have derived a large number of generating func-
tions involving Hypergeometric polynomial by using L.Weisner's [ 1] group theo-
retic method. The object of the present paper is to prove the following theorems
in connection with the bilateral and mixed trilateral generating relations by giv-
ing suitable interpretation of the parameter (o) of the polynomial under consid-

eration from Lie-group view point.
Theorem 1.

[f there exists a generating relation of the form

G(x,w)= z a,F(-n,a;v+o;x)w”

=0

then

G ,
|

= Zt”cu(z,x)

o=()
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(1.3)
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where

Gw(z,x):i(—l)

- . k (v+n+k)a_k
wot B (K)o 2" F(-n,o;v+a;x)

k=0 (a_k)!(v+k)u~k
Theorem-2
If there exists a generating relation of the form
G(x,u,w):ZaMF,(—n,a;v+0(:x)ga(u)w" . 1,4\_!
then
X+t 7t C

G u,— |= ) t*c,(z,u,x u \

(H—t l+tj Z? ( ) SR
where

o a, (k) (V+n+k :

GU(Z, u, X)OL _ z (_1) k k( )(x~k( )(l—kz gu(u): F,(—n,oc:v " OL;X)

k=0 (a—k)'(\/'f'k)
The importance of our above said theorems lies in the fact that one can get a

large number of bilateral and mixed trilateral generating relations from (1.3) and
(1.5) by attributing different suitable values to a_in (1.2) and (1.4) respectively.

-k

2. PROOF OF THEOREM -1

Let us define the partial differential operator R as follows :

e , O .
R=(1-x -y — AR
( )ySX Y 5y (2.1)

such that
(—o)(V+o+n)

R|,F (—n,o;v+o;x)y” | = JF(—n,o+Lv+o+1x)y""! Y

[ F( )y“] ra) " (2.2)
The extended form of the group generated by R is

: X+ W
exp(wR)f(x,y):fL——y,Lj (23 )
l+wy 1+wy ‘

Let us assume the generating relation
G(x,w)= Zau:F‘(—n,oc;v+oc;x)w°‘ ( 24 }
Replacing w by wyz in (2.4), we get
G(x,wyz):Za“lFI(—n,a;v+oc;x)(wz)ay°' (25 )

o=0
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Operating both sides of (2.5) by exp (WR), we get
exp(wR)[G(x,wyz)]

= exp(wR){z a,(wz)",F(-n,o;v+ a;x)y"}

=0

Now from the left member of (2.6), we get

X+wy wyz
el G[mm)

From the right member of (2.6) we get

exp((DR)I:Z a,2F (—n,a; v+ o x)(wz)” y“}

=0

oo k+o_ o

. e | a
:UZ” g;’ilu K RK(ZF'(—n’(X;V'f‘a;X)y )

_2 21 ®"z" (-o), (v+k+n),
a=0 k=0 e k! (V Tt k)k

X 2F (-n,o+ k;v+a+k;x)y

- & . . (wWy)" (ven+o—k), L .

o=0 k=0 V k! (V+(X_k)k

Equating (2.7) and (2.8) and then writing t for wy, we get

+ 1 t
I+t 1+t
= Z[UGU(Z’X)

where

a-k

2x) =3 (<1 *a, WV 1K)
(j“(L,X)—-;( 1) K (o —k)!(v+k)

This completes the proof of the theorem-1.

o-k

Applying the same technique easily we can prove theorem-2.

3. APPLICATION

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

=
,FI(—n,—.V;X )
. 1t
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“b F(-n,05v+o;x)zt

(2.9)
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= (v+n) . .
=y ——% F(—n,o;v+o;x)t”.
> i), P X) (3.1)

(v+n),
If we take 4. =, then we get
ol(v),

x—t f
G(x,t):zFl(~n,—;V; l—t)' (32 )

By applying our theorem-1, we get the following result :

,F[—n,—;v'—i)w(l -z)tj

1+ (1-2)t

= it"’cu(z,x) (3.3 )

0.=0

~
3
&

where
(=D (v+n), (k) (v+n+k), .,
GH(Z,X)Zz ( ) ( )k ( )a~k( )(14\ ZkzFl(—n,OL;V-FO(:X) ‘;g
So-0l kW), (vik),,
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