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Abstract

In this paper an extension of the bilateral generating function involving Jacobi
polynomial derived by Chongdar [2] is well presented by group-theoretic method

[6]. A nice application of our theorem is also pointed out.
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1. Introduction

While extending the general theorem on bilateral generating function for Jacobi polyno-
mial we use the term “Quasi Bilinear Generating Function” [6] for Jacobi polynomial by

means of the relation
G(z,u,w) Zan P0B) ()™ (1)

and we prove the existence of a quasi bilinear generating function implies the existence of
a more general generating function. In [2], A. K. Chongar proved the following theorem

on bilateral generating function involving Jacobi polynomial as inroduced by G.K. Goyal
[5].
Theorem 1 If
G(z,u,w) Z a,P w" (2)

then
X ou@yu” = (L= w)(1-w) P (=22, 3)
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where

S (P4 Do pla—n w
on(,y) = Zap((n_i))‘ppé k=nt) (1) P and  w= 5(1 + )
p=0 p .

Now we can state from the above discussion that the “Theorem-1" of [2] can be

extended in the following way:

Theorem 2 If there exists a generating relation of the form
G(z,u,w) Zan PP () PIB) (1) ™ (4)

then

+ wt wztv
1 — wt)~+8+m) 2wz)? 9z )—(IHatB)atlcy [ zyt2wz u
= W+ 2ws)ly + 2w2) Y vz T —at” (1 — wt)(y + 2w2)

[o o JNNe olNe o]

=S anw (n+ 1)g(wzvt)™ (=25 2) 4P (1 4+ 1 + B+ m), PS5~ (&) P20 (u)
n=0 p=0 ¢q=0 ' ( )
5

The importance of our theorem is that one can get a large number of bilinear generating

relations from (5) by attributing different suitable values to a,, in (4).
Proof of the theorem

Let us consider now the following two linear partial differential operators [3, 4],

Ri=(l-ay el @)L —ray 2l o)ty (6)

oz oy 0z
and
R —(1+u)tg+t22+(1+ﬁ+m)t (7)
2T ou ot
such that
Ry (Péa’ﬁ) (x)yﬁz") =—2(n+ 1)Pﬁlﬁ Yz )yttt (8)
and
R, (PT(Ln,ﬂ)(u) ) (14 n+ B+ m) P08 ()t 9)
and also
a+1
WR Y xy 4 2wz y(y + 2wz) Yz
' = 10
@y, 2) <y+2wz> f<y+2wz’ y+2wz Ty+2wz (10)
and

t t
€ () = (1= wt) - (S0 )
w

1—wt' 1—

Now we consider the following generating relation

G(z,u,w) Zan PB) (1) P0B) (1) ™. (12)
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Replacing w by wztv and then multiplying both sides by 3° from we get

v’ (G(x,u, wetv)) = i an (Péa’ﬁ) (x)y%”) (Pr(nnﬁ) (u)t”) (wv)™. (13)

n=0

Operating e* e“R2 on both sides of (13), we have

et gwh [yﬁ(G(x,u,wztv)} = vl gwht [i an (PP (2)yP ) (P )(u)t”)(wv)”] :
‘ (14)

Now the left member of (14) becomes
ewlt gwltz [yﬂ(G(x, u, wztv)]

—_ ewR1

+ wt wztv

_wt)-(H+B+m) Bg< u )]
(—wt) Y x’l—wt’l—wt

(15)

ya+ﬂ+1(1 _ wt)f(1+5+m) (y + th)ﬁ(y + 2wz)f(a+ﬁ+1)

xy + 2wz u+ wt wyztv
y+2wz 1 —wt’ (1—wt)(y+2wz)

On the other hand the right member of (14) becomes

ermert | au (PO el ) Pl 0 )|
n=0
0o 00 00 p+q+n) (16)

=3 Y a0 (2 0+ 1) P )y

n=0 p=0 ¢q=0
(1+n+08+ m)pPg‘*pJ’m (u)t" P,

Equating (15) and (16) we get the following

(1 — wt) =™ (y 4 2w2)B (y + 2wz)~(Hathyatlq <5Uy + 2wz u+wt wztv )

y+ 2wz 1—wt’ (1—wt)(y+2w2)

o e JuNNe O lNe o]

=335 ant o D)zt (<2970 B o m) P ) P )

n=0 p=0 q=0
(17)
which is our desired result.
2. Application
Putting m = 0, y = z =t = 1 in the above stated result (17), we obtain
(1 _ w)—(l-i—,@)(l + Qw)ﬁ(l =+ 2W>_(1+a+’6)G x4+ 2w wv
142w’ (1 —w)(1+2w)
(18)

p

—Zzan " (14 1)g(w)(~2)1 P ”(x)i%umwp.

n=0 q=0 : n=0
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Now, replacing 2w by (—r), s by —v/(2 4 r) and then simplifying we get

(1 =) [1 = r(1 +2)/2] 06 (f = :8 12?; e x)/2> - fjornan(x,s>

where
n

on(z,8) = <Z> PB=nta) (1) 54

q=0

which is found derived in [2].
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