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

(1.1) G(x,u, w)= f a,,p,,(ª) (x)q,.,(n)(u)w" 
n=O 

where P,,(ªl (x),q,., ("l (u) are two special functions of ordern, m and ofparameters o, n respectively. 

Here we have obtained sorne more general generating functions of 2 F1 (-n,,B; v;x) from the 

existence of a quasi bilinear generating function by group-theoretic method [4]. Sorne particular 
eases of interest are al so pointed out. 

Theorem: lfthere exists a generating relation ofthe form 

n=O 

then 

(1.3) ( 1+ ;~ (l-x)Tl(1- w::r-· 

xG[x(l+ wy (1-x), - ; -, wyr¡v 1 
zu 1-wl] (1-wl])(l-:~) j 

- - - n+p+q ( )q 
= L:L:~:>n ~(yv)" (n)P (-l)q (-v+ l)q L 

n=O p=O q=O p.q. ZU 

x 2 F., (-(n + q),,8-q; v-q;x)J1 (-m,n + p; v;;). 

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 toª" in ( 1.2). 

2. Proof of the theorem: We now consider the following two linear partial differential operators 
[2,3] 

(2.1) R (1 ) - 1 - 1 a 2 - 1 - 1 a - 1 a -1 a (l ) - 1 - 1 
1 =x -x yz u - +xy z u - -xyu -+yz - - -x yz u ax oy oz au 

and 

(2.2) 
j: a 2 a 

R, = ~17-+ 17 -- a; a77 
such that 

(2.3) RiÍy"zPu • 1F,(-n,,B;v,x)) 

= (v - l)y'" 1 z P-IU v-I 2 F., (-(n + 1),,8 - 1; V - l;x) 

and 
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(2.4) 

and also 

(2.5) 

and 

(2.6) 

wR J( ) ZU e ' x,y,z,u = ( ) 
zu+wy 1-x 

xf((zu+wy(l-x))x, yr¡u ,zU-WXJl,U(zu+wy(l-x)) J 
zu zu - wxy zu zu - wxy 

ewR1 J(~,r¡)= /(-~-,-77-J. 
1 - OJ7] l - OJ7] 

Now we consider the following quasi bilinear generating relation. 

(2.7) G(x,~, w) = Lª" 2 F, (- n,j3;v;x)2 F, (- m, n; v;~)w". 
n=O 

Replacing w by w y r¡ v and then multiplying both sides of (2 .7) by zPu" we get 

(2.8) zPu " G(x,~, wyr¡v) = i>n (yn zPu" 2 F, (- n, j3, v, X }77"2F1 (- m,n; v;~}Xwv )". 
n=O 

Operating e"'R, e"'R' on both sides of (2.8), we obtain 

(2 .9) e"'R'e"'R' (z Pu"G(x,~, wyr¡v)) 

= e"R, e"'R, (~a" (yn zPu "2F1 (- n,j3, v,x)Xr¡"2F, (- m, n; v;~)X wv )"J. 
Now the left member of (2.9) becomes 

(2.1 O) e"'R'e"'R, (zPu"G(x,~, wyr¡v))= e"'R, [zPu"G(x,-~-, . wyr¡v )] 
. 1 - wr¡ 1 - wr¡ 

= zPu"(l+ :~(l-x)r1 (1-:::r-v 

xc[(x(1+ wy(l-x)),-< , r ill· zu 1- wr¡ (I 1 wxy -wr¡ - -
zu 

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

(2.11) e"R, e"'R, [~a" (yn zPu" 2 F, (- n,/3, v,x )X77 "2F, (- m,n; v;~}Xwv )"] 
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x 2 F¡ (-(n + q),/J-q; v-q;x) 2 F; (-m,n + p; v;,;), 

Equating (2.1 O) and (2.11) and then simplifying we get 

(2.12) 
wy wxy ( Jv- 1 ( JP-v 

1 +-;;(l -x) 1---;; 

x G(x(l + wy (l - x )J,-,; , wyr¡v l 
zu l-w17 (l-wT7{i- : : JJ 

00 00 00 11+p+q 

= LL.~:.>n ~(yv)"(n) P (-l) q (-v+ l)q 
n=O p=O q=O p. q · 

x(:U r 2F; (-(n + q),/J-q; v-q;x)2F1 (-m,n + p;v;,;), 

which is our desired result. 

3. Particular Case: Putting m = O, y = z = u = r¡ = 1, in the above mentioned result (2.12), we 
ha ve 

(3 . 1) {1 + w(l - x)Y-1 (1- wx)P-v G( x(l + w(l-x), wv J 
(l - w)(l- wx ) 

00 <>O DO n+p+q 

= LLLªn ~(n)P (-IY(-v+ 1) q 2 F; (-(n+ q),/J - q; v - q;x)v" 
n=O p=Oq=O p.q. 

- wP(n) - - (-v+ 1) 
= :L--1 -" LLªn(-1) qwn+q 1 q 2 F;(-(n+q),/J-q;v-q; x )v" 

p=O p. n=O q=O q. 

- - n - n - (- J) q(-v+J)q . . n-q 
-(1-w) ¿w Lªn-q 1 2 F;(-n,/J-q,v-q ,x)v . 

n=O q=O q. 

Simplifying the above result finally we get. 

(3.2) {1 + w(I -x)}'-1 (1- w)" (1 - wx) P-v G( x(l + w(l - x), wv J 
(1 - w)(J - wx) 

a 

= :Lw"a .. (x, v) 
n=O 

where 
" (-1)"-q(-v+l) 

ª "cx, v)= Lªq , n-q 2 F;(-n,/J-n+q;v-n+q;x)vq. 
q=O (n-q). 

which is believed to be new. 
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