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In this paper some integrals involving a Kampé de Fériet; function have been evaluated. These
have been used to establish some expansion formulae for the Kampé de Fériet function
involving Bessel function.

Some integrals involving a Kampé de Fériet function have been evaluated. These
have been used to obtain some expansion formulae for the Kampé de Fériet function
_involving Bassel functions. Some particular cases have also been discussed.

For the sake of 31mp1101by and brevity, the notation for the generalised hypergeometric
function of two variables given by Kampé de Fériet* have been modified.
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gH+r<it+j+1, g+H<i4J 1,

(1), stands for I'(p +p)/T(p) (p = 1, 2...), (p)o=1. II(n,), denotes the product
(1a)s (i9)s- - - (pi)s The colon (:) and semicolon (;) separate the.terms of the typeproduct
and (by),, (Br )q on the left of (1). Here and in what follows @ denotes the set of para-
meters ay, &,,...; am and A(S, @) will represent the set of parameters /8, (a4-1)/3, .
(a+3—1)/8, where 3 is & positive integer.

The following formulae will be requlred in the proof :
(a) The formulae ‘
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- where 8 and n are posmve inbegers. \ , .
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" (b) The integral? :
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(c) The or.l{»oywh’ty property of Bessel functions®:
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INTEGRALS e
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where
A (p,r)is given by(5); 7 - 1
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Proof-—To establish (7), expressing the Kampé de Fériet as in (1) and interchanging
the order of integration and summation, we have
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_ Now mpking use of (3), simplifying, and applying (1), we have (7) Regardmg the

change of order of integration and summation, we must have

11(ag)p1q IT(by) p I1(By ) 28p+2%
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uniformly convergent in 0 < ¢ < ¢, ¢ being arbitrary. Itissoif g + h<t + J+1-

and g+ H<i4J+1,
—atl )
(¢¢) e - Jyu (bf) a continuous function for all ¢ > 0 and
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convergent. It is so by virtue of (5) if Re (A 4 p) > 0. Hence the change of the
order of integration and summation? is- ]ustlﬁed :

Equation (8) can similarly be obtained. Equations (9) and (10) are pa.rtmular cages
of (7) and (8)respectively. It we take b =1, a* = — 1 and use Gauss Theorem in (17), we
have (9). Similarly we have the result (10). ' '

Resulbs (11) and (13) are obtained by adding and subtractmg the results (9) and using
(2), (3), (4) and the duphcatxon formula. Results (12) and (14) are similarly obtained
from (10). ,
EXPANSION FORMQLAE

Expansion formulae to be obtained are -
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where the various symbols have been defined in (15) and (16) and -
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Proof-—To prove (18)let
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Equation (26) is valid since f(t) is continuous and of bounded variation in the interval .
0 <<t <oo. Multiplying both sides of (26) by t—1Jat2m+1 (¢) and integrating with
respect to ¢ from 0 to co, we have
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Now using (7) and the orthogonality property (6) of Bessel functlons, we get

—z a+2*n+1) A(a+2n+1 'r)F(oc—l-2n+1 'r) (27)
r=0

(18) now follows from (26) and (27). The results (19) to (25) can similarly be obtamed ‘
with the help of the results (8) to (14)

The necessary condition to ensure the convergence and meaning of the Kampé de,
Fériet function and Bessel function are covered in the conditions (¢) and (i¢). The remain- -
ing conditions are sufficient to ensure the convergence of the expansions., Some of these
conditions also ensure that the Gamma functions which appear here are finite.

PARTICULAR CASES

Although the results (9) to (14) are the particular cases of the results (7) and (8), the
results (20) te (25) are the special cases of the results (18) and (19), yet in view of the fact
that the Kampé de Fériet functions in the left hand side of the results reduce to the products
of pairs of hypergeométric functions, in the absence of the parameters a, and a;, wé can
obtain several results as particular cases. We give below, as example, the results obtain-
ed from (11) to (14) and (22) to (25).
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where C(p) D(p) have been defined as in (15) and F¥u) is a Kampé de Fériet function

which is obtained from F(u), defined in (16), after conmdermg the parameters a; and o,
_ absent, and

F*y(p) = p+a5 Fjy28 (b, A (28,1 + p), A28, A— p); 0, A(28,2 +1/2); (— 82)8 2]
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