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1. Introduction : In [1], Chatterjea and Chakraborty defined the quasi-bilateral generating function
as follows :

(1.1) Glx,u, w) Za P, (), "
where P ( ), qm(") () are two special functions of order n, m and of parameters a, n respectively.

Here we have obtained some more general generating functions of , F) (-n, £;v; x) from the
existence of a quasi bilinear generating function by group-theoretic method [4]. Some particular

eases of interest are also pointed out.

Theorem: If there exists a generating relation of the form

(1.2) G(x,&,w) = ian 2 F(=n, Biv;x), Fy (=m,n;v; E)w”

then

v=1 p-v
(1.3) [1+L"X(1—x)) [1—’”—”]
zZu zZu

xGx(1+ (l—x) ° wyny
=W (1 ey -

wxy

)
zu

n+ptq

q
O (), (=D (=v+1) ( u]
XZE (_(” + q)UB— q;v —qax)ZE (_m’n + p9v’§)
The importance of our theorem lies in the fact that one can get a large number of bilinear generating
relations from (1.3) by attributing different suitable values to a, in (1.2).

2. Proof of the theorem: We now consider the following two linear partial differential operators
(23]

2.1 R =x(1-x)yz"'u™ -a%+xyzz“u“' %—xyu" ai+yz" %—(1 -x)yz"'u™
and
22) o
' P7eg T an
such that
2.3) R (y"z"'u‘ F,(-n, B;v, x))

=Ww=D)y™' 2w F (~(n+1), -1;v—1;x)
and
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24) Ry Fy(=m,mv, &)= nn™" , F (= m,n +1:v,€)

and also

25 R f(x,y,zu) = ——

(3) ¢ f(xyzu) zu+wy(l—x)

><f[(zu+wy(l——x))x yiu_ zu—wxy ulzu+wy(l-x))
zu ‘zu-wxy’  zu T zu—wxy

and

(2.6) e“"ff(cf,n)=f[i,ij.

l-wn 1-wn

Now we consider the following quasi bilinear generating relation.
@7 Gx.§,w) =) a,, F,(=m Bivix), F, (= m,mvi S w"
n=0

Replacing w by w y 57 v and then multiplying both sides of (2.7) by z”u" we get

2.8) 2w Gl wymy) = Y a, (v 22w = 1, By, 0" F, (= my v &) owv)”

wR, wR,

Operating ¢""e"™ on both sides of (2.8), we obtain

2.9 e"fie" (zﬁu"G( ,<, wyT]v))

e Sy B W o)

n=0
Now the left member of (2.9) becomes

(2.10) et (zﬂqu(x, £, wynv)): e {zﬂuvc(x,___é__.,_w_yﬂﬂ
: l-wn 1-wn

= 2%u [1+ = (1—x)]v_][1—%]ﬂ_v

xG (x(]+ﬂ(l~x)}1-i/77’(l_w:f:7i V}{{Q{]

zZu

On the other hand the right member of (2.9) becomes

2.11) eMe ”R’[Za(yz nﬂva?] 2 F ( mnvawv
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oo oo oo ptq

w 4 n+ n+ —-q, v—
g D o,y

X, Fi(=(n+q), B~ q;v—q;x), F,(=m,n+ p;v;&),

Equating (2.10) and (2.11) and then simplifying we get

v=1 p-v
2.12) [1+ﬂ(1—x)] [1—W—xyj
zZUu zZu
XG[x(l+ﬂ(l—x)), ¢ s Wy
zu 1-wn (l—wn{l—w)
ZUu

n+pt+q

E (V)" (), (D) (v + 1),
p:q:

X(L] 2B (~(n+9), = q:v=q:x), F, (=m,n+ p;v:$),
y47)

which is our desired result.

3. Particular Case: Puttingm =0, y=z=u=n= I, in the above mentioned result (2.12), we

have

R e L
@3.1) {l+wl-x)F"(1-wx) G(x(l+w(1 x), (l—w)(l—wx)]

n+p+q

(-v l)q
T (=(n+q), B—q;v—q;x)v"

£33 a, (1w

p=0 n=0 g=0
I W ) .
=(1-w) Zw Zan,qi'qul(“n,ﬁ“q;"—q;x)v 7.
n=0 q=0

Simplifying the above result finally we get.

(3.2) i+ wd =) (1=w)" (1 =wx)? G(x(l +w(l-x), —v]
(I=w)(1 = wx)
= iw"d” (x,v)
n=0
where
o,(x,v)= qz:;aq(_l)(;(_;‘;;l)"qzF,(—n,ﬁ——n+q;v—n+q;x)v".

which is believed to be new.
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