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In this paper some integrals involving a Kamp6 ,de F6riet; function have been evaluated. These 
have been used to establish some expansion formulae for the Knmp6 de Fbriet funotion 
involving Beesel function. 

Some integrals involving a Ka-mp6 de F6riet function have been evaluated. These 
have been used to obtain so-ne expansion formulae for the KampC de Fhiet function 
involving Bassel functions. Some particular cases have also been discussed. 

Bor the sake ofsimpliciby and brevity, the notation for the generalised hypergeometric 
function of two variables given by Kampd de P6riet1 have been modified. 

where 

g - l - h < i + j + l ,  g + H < i + J + l ,  

(p), stands for r ( p  $. p)/I'(p) (p  = 1, 2. . .), (p),, = 1. 17(pJ8 denotes the product 
(rl)& (pa),. . . (&. The colon (:) and semicolon (;) separate the terms of the typeproduct 
and (bh)&, ( B H ) ~  on the left of (1). Here and in what follows am denotes the set of para- 
meters a,, a2,. . . , cc, and a(8 ,  s) will represent the set of parameters a/8, (a+l)/S, . . . , 
(a+S-l)/8, where S is a positive integer. 

The following formulae will be required in the proof : 

(a) The formulae : 

where S and n, are positive integers. 

where 6 and n are positive integers. 

r(a) r ( 1 - r )  =Tisin, TZ (4) 



(c) The w@ogonatity property of &sselfalacthsa: 

I r J T E q R A L S  . !  

I f g + b < i + j + l ,  g + H < i + J + l ;  R e ( X + p )  >O, R e X < W ;  

then 

A-1 
, y?8 ]& = C (p)  F ( p )  
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where 

A ( p , r ) is given by (5), 1 

a,, a (28, A + p + 2r) : bh ; BE ; 
ai:cj;OJ; (28[a2)26 x,(28/aa)28 y 

Proof-To establish (7), expressing the Kamp6 de Yriet as in (1) and intercbnging 
the order of integration and summation, we have 

m co 
n ( a ;  ),+q 17( bl,)T n ( B B  ), 22, yQ h+28p+z8 9-I A't 2 2 n(a$)p+qn,cj)@ n ( c ~  )q  j!!?! 

, e Jr (bt) dt 

p=o q=o 

By virtue of (5 ) ,  this becomes 



Now ~ k i n g  use af (3), s i m p l m ,  m d  applying (I), we have (7). Regarding the 
ofrange of order of integbtion and summ~tion, we must have - 

uniformly convergent in 0 ,< t < c, c being arbitrary. It is so if g + h < i f j -t 1 
m d g + H < i - + J f  1 ,  

4% 

(U) e , J p  (bt) a continuous function for all t > 0 and 

(iii) the integral 

0 

convergent. It is so by virtue :of (5) if Re (A $. p) > 0 .  Hence the change of the 
order of integration and summation4 is justified. 

Equation (8) can similarly be obtained. Equations (9) and (10) are wrticular cases 
of (7) and (8) respectively. If we take b = 1, a4 = - 1 and w e  Gauss Theorem iu (17), we 
have (9). Similarly we have the result (10). 

Rejults (11) and (13) are obtained by adding and subtracting the results (9) and using 
(2), (3), (4) and the duplication formula. Results (12) and (14) are similarly obtained 
from (10). 

E X P A N S I O N  F O R M U L A E  

Expansion farmulae to be obtained are 
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where the Various symbals hive been deked in (15)  and (16) and I 

(i) g + h < i +  j + l , g + H < i + J + l ;  

6 )  R e ( a + l ) > O  - 
@ii)  112 > Re X > 0 
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Proof:-To prove (18) let 

Equation (26) is valid since f ( t )  is continuous and of bounded variation i s  thc i~lterval 
0 < t <- oo. Multiplying both sides of (26) by t-1J,+2m+l (t) and integrating with 
respect to t from 0 to m, we have 

,t. 

I > & I t - ' J  a+2m+1 (bt)  J a+2n+1 (bt)  dt 
x 

n-0 0 

Now using (7) and the orthogonality property (6) of Bessel functions, we get 

(18) now follows from (26) and (27). The results (19) to  (25) can similarly li\e obtained 
with the help of the results (8) to (14). 

The necessary condition to ensure the convergence and meaning of the Kamp4 de 
Bbriet function and Bessel fwctios are covered in the conditions (i) and (ii). The remain- 
ing oonditions are sufficiest to ensure the convergence of the expansions. Some of these ; 
oonditions also ensure that the Gamma functions which appear here are finite. 

P A R T I C U L A R  C A S E S  

Although the results (9) to (14) are the particular cases of the resulb (7) and (8). the 
results (20) tq (25) are the special cases of the results (18) and (19), yet in view of the fact 
that the Kamp6 de Fbriet functions in the left hand side of the results reduce to the prducts 
of prtirs of hypergeomdtric functions, in the absence of the parameters as and a$, we can 
obtain several results as parbicular cases. We give below, as example, the results obtain- 

' ed from (11) to (14) and (22) to (25). 



\ 
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t~ sin t J,Fj(bh ; ~j ; zt2') HPJ (BE ; QJ ; $2') 

- ' <  h<j+Z,  R e & > - 1 ,  R e [ z c j - Z b h ] > O  

where C ( p )  D ( p )  have been defined as in (15)  and F*(p)  is a Kamp6 de B6riet function 
which isobtained from P ( p ) ,  defined in (16), after considering the parameters and a, 
, absent, and 

F*i(p) = h+4' Fj+28 Cbh, A (28, -I- p),  A (28, A- p);cj ,  A(28,  +. 1/21; (- 68)' X I  
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