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1. Introductory. In this paper certain infinite integrals involving products of four Bessel
functions of different arguments are evaluated in terms of Appell's function F4 by the methods
of the operational calculus. The results obtained are believed to be new.

As usual, the conventional notation (j>(p) = h{i) will be used to denote the classical
Laplace integral relation

(1)= p\ e-p'h(t) dt.
J o

In the proofs of the formulae the following results will be required [1, pp. 281, 284],
[3, pp. 78, 79].

exp ( - •—— ) /„( -z-^ J == J,(2V(y0)JM(2V(*0). (2)

where R(fi)> - 1 .

exp I LIZ 1 Ili^llij - ^(2V(yO)/P(2V(*O). (3)

where R(ji) > - 1 and R(p) > 0.

where R(X+n)>0.

where R(a) > 0, R(0) > 0 and R(p) > 0.

*v(z) = i Z r(-v)r(l + v)/v(z), (6)
v, —v

and K.Jiz) = Xv(z). (7)
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2. Integrals. The first of the integrals to be established here is

dt =
( 2 2̂

| > + v + l fi+v+2 4a2)?2 4y252

~ ~ * ^ ~ : V+ " P ^ T W 2 2H 2 ^ " (P+^+T
where K Q i + v + l ) > 0 , /?(«) > | R(P) \ + \ I m y \ + \Imd\.

To prove this we use the operational pairs (2) and (5) in the Goldstein form of the
Parseval relation [2, p. 105] and then apply the formula [1, p. 196, (13)].

The following results can be derived in the same way from the pair of formulae (4), (5)
and (3), (5) respectively.

f" t
2"+2"-lK^t)Iv(Pt)lF2(n+i; 2/1+1, X+ii; -y2t2) dt

Jo

A+p+v + l 4a2)?2 4/

where R(X+n+v) > 0, JR(A+^) > 0 and R(oi) > \ R(ft) | + | Im y

f

where R(n+v+1) > 0, R(n+1) > 0 and R(a) > | R(p) | + | R(y) \ + \ R(d) |.

On applying (6) to (8), (9) and (10) and using (7), we find that

f
Jo

where R(l + n±v)>0,R(<x + P)> | I m y | +
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2/1+1, X+»; -y2t2) dtJ.

where K(A+/z± v) > 0, R(x+P) > | Im y \ ; and

V W H - v ) r Q l +V+1)

where i?(l + /i + v) > 0, K(a + j8) > | i?(y) | +

REFERENCES
1. A. Erdelyi et al., Tables of integral transforms, Vol. I (New York, 1954).
2. S. Goldstein, Operational representation of Whittaker's confluent hypergeometric function and

Weber's parabolic cylinder functions, Proc. London Math. Soc. 34 (1932), 103-125.
3. G. N. Watson, Theory of Bessel functions (Cambridge, 1922).

UNIVERSITY OF JODHPUR

JODHPUR, INDIA

https://doi.org/10.1017/S2040618500034882 Published online by Cambridge University Press

https://doi.org/10.1017/S2040618500034882

