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1. INTRODUCTION:

The object of the present paper is to evaluate some inte-
grals invelving Fox’s H-function and generalized Legendre functions
introduced by Kuipers and Meulenbeld. The generalized Legendre
functions reduce to associated Legendre functions on setting m =n
and to Legendre functions on setting m = n = 0. Also, H-function
is a very general function. Thus, on specializing the parameters of
these functions in the integrals we can get many new as well as
known results as particular cases.

The functions P™*(z) and Q™" (z), solutions of the differential
equation:

o AW dw ‘ m? nt .

introduced in [4] by Kuipers-Meulenbeld, have been defined for all points
of the z-plane in which a crosscut exists along the real axis from 1 to
- and in [6] for the real values of z on the cross-cut for —1<z< 1.
These functions have been called generalized Legendre functions.

The H -function has been introduced by Fox [3, p. 408] and its
conditions of validity, asymptotic expansions and analytic continuations
have been discussed by Braaksma [1}. Following the definition given by
Braaksma [1, pp. 239-241], it will be represented as follows:
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In what follows, for the sake of brevity
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- 2. The integrals to be established are as under:
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where 4 > 0,B > 0, | arg z | < —%—BTE, Re (p4-2b;/B; 1) > —%—}Rem[ —1
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and 3 >0,A>0 (or A> 0,3 >0).
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o
where 3§ > 0,4 >0, B>0,[argz|<TBn,

: 1 | | _
Re (p+q—k) >0, Rep+-3 b5 [B5)> 5 [Rem|—1 (j=1,2,.~,0).
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provided >0, 4>>0, B>0, |argz | < —2-B7r,
Re (m) <1, Re(p+k+ _r;_ +8(a;—1) o, >0,
Re(p—k—%—%— 14+8)a,—1)/a)>0,G=12...,u.
PROOF: To estabilsh the integral (2. 1), expressing the H — function

in the integrand as Mellin — Barnes type of integral (1. 2), interchanging
the order of integration which is justifiable due to the absolnte conve-
rence of the integrals involved in the process, we get
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X f(x— l)pﬂ‘g (x+1)q+85 Q7" (%) dx dE .
1

Evaluating the inner integral with the help of |7, p. 289 [(23)), ie.

2. 5) f x—1D" x4y’ e Tim Q™" (x) dx
1

1 : ]
rta— o mt n (et 1) Fiy+1) T'(p— = m+1) ([(—p—q+k)
: S : X
F(2k+2)1"(k—q——12—m+1)

X gFy B+1,8+1, k—p—gq; 2k+2, k—q— TIm—i—l;_l),
1 1 1, .
whereT |[Rem|—1< Re (p) < Re (k—q), a=k+ =5 (m+-n), sz—j(m—n),

Y=kt —;« (m—n) and 8 =k — 71 (m+n); expressing the hypergeome-

tric function as series and changing the order of summation and integra-
tion in view of [2, p. 176 (75)], which is permissible uuder the conditions -
given in (2. 1) and (2. 5); and again applying (1. 2), the definition of

the H — function, the value of the integral is obtained.

Similarly (2. 2) can be evaluated by using (2. 5) and (2. 3) can be
established with the help of [7, p. 208 (15} viz., ‘
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where Re (m) <1, Re (p+k-+ —;m) >0 and Re(p — k+
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3. In this section, we discuss on interesting particular case of the
result (2. 2).

In (2. 2), setting q=—p—4k and on the righthand side expre-
ssing the H—function as Mellin—Barnes type integral, interchanging
the order of integration and summation, evaluating the series inside the
integral with the help of Gauss’ theorem [5, p 144} and agam using (1. 2),
the definition of the H——-functxon, we obtain
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- provided 8§ >0, 4 >0, B>0; 1a1‘gz|<—%—BTC,

Re (b)> —1, Re(p+8bj/(3;)>—§—|Rem|—l](j=1,2,...,l).
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