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1. INTRODUCTION

The formula

o0
S‘ (sinh u)™*! P;™(cosh u) (cosh u) -f E(p; a,: q; ps: Z cosh? u) du
0
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will be proved under the conditions
R%({ - m+n) >0, R({-m-n)>1, R(m) > -1;
the functions P;™ and E under the integral sign are defined by the relations

-m 2 m/2 ;n-m _ 2 _
@ Py = 2 t° - D™t 2F1[mfn+1 m-n t 1],

I'(m+ 1) 2 * 2 7 2
m+ 1;

I’(al) "'F(ap) Qa,, *°, Op; -1
(3) E(p; ar: q; ps: 2) = (o) - r(pq) pFq [p:’ eo, p;); 'Z_J (PS Q;

for a discussion of the E-functions, see [3, p. 352},

From formula (1), integration formulas involving many special functions (for

example, those of Bessel, Whittaker, Struve) can be deduced. The formulas thus ob-
tained provide information on the asymptotic behavior of the integrals for large values

of Hz|; for the asymptotic expansion of the E-functions is given by MacRobert [3, p.
358

, and the other functions that occur can be expressed in terms of ordinary gen-

eralized hypergeometric functions whose asymptotic expansion has been investigated

by several writers (Barnes [1], Wright [5], Meijer [4]).
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2. PROOF OF THE FORMULA

We shall make use of the known relation

1

@ §teeat e e RS ezeR,

where 9%i(y) > 0, 9%(p) >0, Ry + p - - B) > 0 (see[2, p. 399, Formula (4)]). Let
I denote the integral which is the left member of equation (1). In I, we put
cosh u = (1 - X)"¥2 and use (2) and (3) to obtain

-m-1

2 I‘(al) I"(C! ™ ({-m-n-3)/2
T T+ DTr(py) I‘(pq)S (1 -x)

m-n-1 m-n, ay, ***, Oy
X ,F 2 > 2 ’x |- qu -(1-x)/2 |dx
‘ m + 1; p]_’ ..-’ pq;

We next insert for Fq its power series expansion, and we reverse the order of in-
tegration and summation to write I in the form

-m-1

2 (o) - Ta,) (- " (a1 )i - “(opk

(5) I= 'm+ 1)T () - I‘(pq) =0 zX(o D © )k ’

where

1 m-n+1 m-n,
B:Sl xm(l_x)(2k+[—m—n—3)/2 ZFI p) ’ 2’ x ldx.
0

The integral B is calculated by formula (4):

r(2k+( m-n—l)r(2k+f m+n)

' ‘(2k+{) (2k+f+1)

(fzmgnct) (Lomen) o(fompnzty(fogen)
(9,52, r(g)r(57)

The insertion of the value of B into the right member of equation (5) at once yields
the desired result (1).

B=
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