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This p a p  offers a brief account o f  the genereting functions originated from a relation of the type <. ' 2 y n t n =  (1 < i p s  ${ A - ;  ; a t  L] 
PL---- ; ( & ) ;  t -1 '  t - 1  

n=O - k=O 

- .  - . * where, 71. 

y n =  2 ( P In-a (n-k)! 
b=O 

i - ,  . . , . . .  - m 

Here, 2 kn tn oonverges and Qk is a suitable a e p p  such t h a t 2  $r tb oonverges iuoh 

j n=O 1 - - k=O - 
ing functions are valuable in the study of polynomial sets an8 other special functions whiph occur io physical . 
problems and as solutions of differential equations. 

Recently a pries of f n n a t i ~  for ultnaspheriml polynorniitls have" been given by Brafmanl, 
Brow$ and Saxenat-Sriva~tttva~ aind V a m 5  have also given dowbre 6ypergeomeCric enetions as gaerat- 
ing functions for Jacobi and Laguerre polynomials. In  this paper we have given certain more general gene- 
rating functions for ultraspherical polynomials involving Kamp6 d6 Feribt type of functions. 
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, T H I O R E ~  . . 
Let us consider a rehtiqn 

" 

CO - 

for any given sequence 4 (n 3 O), such that x$.t" converges absolutely. Then 
. n=O 

00 00 

A :  p - p ;  p, (ap) ;  t 

p .:. --- ; ( P g ) ;  t - 1 '  8 - 1  (2) 
n=O k=O 

3 ( ? \  r .. 1 . - . . - 
where (ag) is written Tor al, a, . . . . , ap and the-series - Y7, tn converges. 

n=o 

The proof easily follows by using tlie result obtained by ~rivast*va* : 



where p + v < p + a +  1. 
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whkh is a special case of (2)  when O, = 1 and @,, = 0 for nZ 1, and whioh is an extension of Varma's mspl.t5. 
The Kamp6 d6 Peri6t type of function 
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P A R T T C U L A R  C A ~ E S  
Case 1 

If in (1) and (21, we put A = P, P = p, (ap)  = (Pp) and @j = (a) j  (1 - X)J / j !  a we get the generalbed 
Jacobi polynomial 

Y,,= ( p ) n ( l - z ) n ~ (  - -n, a ; - p - n + l ;  
n! s - 1  (4) 

and its generating function 

v 612 8'1,. . . . ,80 , Sb 

A; A - p, p; 2; --- 
n=O 

\ - 
-CL - d 

= ( 1  - t  ( 1  - X I )  t 1  - t ( . l , ~ X j ) - -  (5 )  
The first term in (6)  was given by S ,wx~a~ and the next'one by Carlite.. (4) and (5) abp e4tepd a . d t  
by Niblett7 and another due to Chaundy8. 

( a  1: ( B v ) , ( P v 9 ;  

4?rp 1 : (8'7 )¶ ( S b  ) ; 

Case II , , 

1 

Putting 

in (1) and (2), we have 
< %  ,- ?,, - .. 

r-'- - - r .  : 1 

( A h - k  (~)n-k \a)& ( b ) ~  
(p)nVk (c)k (12-k)! k! 

n=O L=o I 

= ( l - t l - $ [ A : ~ - ~ i ~ 2  (up ) ;  4 it ] 8 ( 1 ) [ a ; b , b f ;  
p:-- ; (&T; C-1' t - 1  c- ; 

where I g l + l t l < l .  
Yorp= q, al = a ,  ... , ap = &,  ads = C, theabovereducesto 

1  -p-n ,  -n, b'; 
1 - A - @ , I - p - n ;  1 - a  

n=O 

is defined by the series 
Co v 

. 3 2 j: (aj)m+m .n i( Bj)m /%)a3 
xm yn 3- 1 

D 
. -  

( l )m(  l ) n  5 
n=o (~j)m+n JT {(aj)ln (S>)ni 

j= 1 j= 1 
1 i 



1 . 
: @ h ~ h i n  Ge~s-a$ag - ~ ~ t i o ~ ~  , 

Case III , 

If, howvex, . . 
s . .  

, 
(1)  4 (2)  give the generating Rzndion 

(h)R-.k:(p)n*k (@)k ($k ' 

( p ) n ~  (c)b - k )  ! k: f 
a = O  b = O  

X : p - - , u ; p E L ( x p ) ;  t xt a , b , b ' ;  
= (1 - t ) -A F [ 

P :  --- ; 4 ) ;  t - 1  ' t - 1  0 ,  c ' ;  

where Ixlh + jy  1 < 1. (8) 

For b = c, p = q and a ,  = P1 , . . . , a p  = Pp (8) mduoe8 fO 

1 - - a , ;  1 
1  - A - a , l - p - % , c ' ;  (1 -%)* 

12-0 

h : p - p ; p ;  t x t  
, = ( 1  - - t ) U [  (9) 

Case I V 

Put ej = 

in (1) and (2 )  to get 

Case V - -- -. 
--..- 

Next, put CPj = 
lb)j  ) [ a + h b + j ;  $1 

- -.. c ( c ) j j !  c  ; 

in (1) and (2 )  to get 

, n=O k=O 

= ( l - , ) - n p [  h : p - - p ' * ( a p ' ;  L ,  .- . R ( ~ ) & , ~ ; c , c ' ; x , ~ ]  
. p : - ;  ( b ) ;  t - 1  t - 1  " I (11) 

Case *VI 

Let 
('I" 6 p8, pl +,j ; Y  ; '3 Y) 

. & 

"= ( y , j j j !  - 
39 
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and (2) th6q becomes 
/ 

b 

4 4 -  b (d '; li 

n=O k=O tb \ 

A :  p - ;  a ;  t  
.I*-- 

r t  
= 1 - t - F [ - ; . ; -.- . -1 u a 1 >  a2, %: A, a, si: y1.y2, y3: 1, x, Y )  (12) 

Case VII  
"' I 

~ e t  7 b  . . :  

, ,  4u1)j('1)3 . ~ ~ ( a 1 + j , p 1 , p ~ + j ; y ~ , ~ ; x , ~ )  , 3 = ( y I )  jj ! y 

7 < 

then 
. r. 

i i 

Case VIII 
Let 

3 = ('?)j(?)j ~ ( r ) ( ~ ~ + j , p ~ ;  y * , m + j ; x , y ) ,  
( Y I ) J ~  

B .  

then . . - _ _  .' . I :  I 

- - n + k F ~ u p ) i x .  
( p g )  : 

la=O k=O 
. , . I 

A : ' ~ - ~ ; ; , C U ~ J - ;  t .  
- 9 -  

p:-;  a 1. (ul,ul,u,, ~ i y P 8 , p l ;  n,y2.y2; t ,  x , ~ ) .  (14) ) ; t - 1  t - 1  
, . 

 he triple hypergeometric functions PE, PP and PN have been defined by SarM. The scrim zB E . 
" ?  . and f i  are absolutely convergent for I 8 I < r, I x I < s, I y I < X where the pdt ive quantities r, 's and 

are called associated radii of the convergence of the"triple series B Am,.: p r* zn yr. 
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