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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 F, by the methods
of the operational calculus. The results obtained are believed to be new.

As usual, the conventional notation ¢(p)= h(r) will be used to denote the classical
Laplace integral relation

$(p) = pj " e () . 0
1}

In the proofs of the formulae the following results will be required [1, pp. 281, 284],
[3, pp. 78, 79].
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where R(p) > —1.
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where R(u) > —1 and R(p) > 0.
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where R(1+ ) > 0.
20K (2. ) LB = exp( = ) (2—‘/5—”)) , ©
where R(x) > 0, R(8) > 0 and R(p) > 0.
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2. Integrals. The first of the integrals to be established here is

® (B’ GOy I (u+v+1)
(K ()] (BT (y0)J (51) dt =
.[o (@)L (B0 )] (50) (@24 B2+ y2+ 8 v+ DI(p+1)
p+v+1l p+v+2 ) 40’p? 4y25?
XF4[ 2 2 ’v+1’u+1’(oc2+,32+y2+(52)2’(a2+ﬂ2+)’2+52)2 ’

where R(u+v+1) >0, R@)>|R(B)| + |Imy| + | Iméd|.

131

®

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.

.[ 24207 1K ()] (B), Fo(u+3; 2u+ 1, A+ p; —y*%) dt
[+]

220+ (BT (A4 u+ V)T (A+p)

= (a2+ﬂz+2y2)l+p+vr(v+ 1)

v+1, p+1;
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2 2 ’
where R(A+u+v) >0, R(A+p)>0and R(e) > |R(B)| + [ Imy|.
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where R(u+v+1)> 0, R(u+1)>0and R(@)> | R(B) | + | R | + | R(S) I

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

© 8 o @B)T(=W(utv+1)
Jo tKv(at)Kv(ﬂt)Jp(yt)Jn(at) dt - 21—-(#_*_ 1) v,z—v (a2+ﬁ2+y2+62)u+v+ 1
40282 4y%5*
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where R(1+u+v) >0, R(e+f) > |Imy| + | Imé | ;
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J A=K (@)K (B Fa(p+3; 2u+ 1, A4 p; —y*2) dt
[+]

T'(—vI(A
vy 3 Tt

Atpu+v A+p+v+1 4a%p? 4yt
X F , ;V+1, +1, 3 ’
4[ 2 2 # (@ 4+ 2 4+29)% (a®+ > +29%)?
where R(A+u+v) >0, R(a+8)>|Imy|;and

@) T(—V(p+v+1)
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where R(L+pu+v) > 0, R(e+B8) > | RG) | + | R() |.
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