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ABSTRACT

In this paper we evaluate one single and two multiple integrals
involving the products of hypergeometric functions, Jacobi polynom-
ials, and the multivariable H- function, which was introduced and
studied in a series. of papers by H. M. Srivastava and R. Panda. The
results are believed to be new and are quite general in character. On
specialization of the parameters, 2 number of interesting integrals can
be deduced as particular cases of our main results. Some special cases

are-also discussed briefly.

1. INTRODUCTION

The H- function of several complex variables (or the multivariable
H- function) was introduced and studied earlier in a series of papers by
Srivastava and Panda (see, e. g., [6],[7] and [8] ). The parameters
of this function will be displayed here in the following contracted
notation which is due essentially to Srivastava aﬁd Panda

( 161, p; 130, Eq. (l.3)et seq.) :
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*TF-his paper was submitted originally under the title : Certain
Integral Formulas for the Multivariab.c H- functlon ‘and jacobl
polynomials. '
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: Throughout thls paper the symbol ( a, says,a”) )y, »

abbrev1ates the p—membel array (150’5 o 5 el ).,

(aps ap's .y @) ), and ('¢j, €5 )1, the p-member array

(€1, €1 )s-eer (Epsen)s £ 2 0, the array being empty if p=0.
The multiple integral (1.1) converges absolutely, if

1.4y Ui > 0 aﬁd [ arg % I <v %‘Ui,TC,
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Also, we have ( [6]‘ , p.- 131, Eq. (1.9) ) -

.
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2. INTEGRAL FORMULAS
’l'heffol]owing-s;iihgl‘e and: mulfiple iﬁt’e'gfatls have beeﬂ évaluated :
Eirst  integral -
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The integral (2.1) converges under the following (sufficient)
conditions :

(i) |&'<lor|z]=1 and Re (c-a-b) >0

7 ’ r
(i) Re(oc+ 2 h;v;) > 0, Re (p + Z'kivi)>03>0,
=1 =1 . .

i

hiy ki, Ui > 0 and |arg 3: | < § Usin, M ie{l, ... ,7}
where U; and o, are defined by (1.5) and(l.7)", respectively,
(iii) The series occurring on the right-hand side of (2.1) is assumed

to be absolutely convergent.

Second integral :
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The integral (2.4) converges under the following (sufficient)
conditions : ; ’ o

(i) |z | < 1,and Re (vi—di—pui) > 0, & i ¢ {‘1, e s T}

(il) Re (Pi‘l—hivi) > O, Re (O’i—l—}livi) > O, B > 0,
ki, ki, U;> 0 and | arg y; | < 3 Uiwmy, % ie{ 1,".’7}'

where U; and 2; are defined by (1.5) and (1.7), respectively.

(iii) The series occurring on the right-hand side of (2.4) is assumed

to be absolutely convergent.

Third inlegral :
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provided that Ré (ki+hwi+1) > 0, Re () > — I,
bargy | < 3 Ui, Ui >0, ¥ is{d,..,7},
U; and v; are defined by (1.3) and (1.7), respectively. .

Derivation of the integralformu@ae (2,11), (2.3) aﬁd (2.5)

To derive integrél (2 .1}, we first write the H-function (occurring
in the integrand) in terms of the Mellin-Barnes contour ‘integx'él’ with
the help of (1.1) and change the order of integrations therein. We, ..
then apply a known result ( {11, p. 10, Eq. (11) ) in order to cyaluatc: ]
the - x—integral and interpret the resulting contour integ;;‘raly ;?_lS a »

multivariable H-function, with the help of (1.1) ; the integral formula-

follows at.once.

In a similar manner, by "applying multiple analogués.bf the
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formulae ( [1], p., 10, Eq. (11) ) and (-[2},.p."288, Eq. (20)) imstead of
( [11, p- 10, Eq. (11) ). we can derive easily the second and third

integrals.
3. ‘SPECIAL CASES:

Our integral formulae can suitably be specialized to a .number .
of known or new integrals involving a large families of specizal

functions (or product of several such functlons)

For example, if we put B=0, a=-m, b_a—l-ﬁ—!—m—}—l c=a--1, z->z/2'
in(2.1).and ‘use a known result ¢ [5], p. 254, Eq (1)) we get - thebr: -
following interesting result ’ ' L

i p—~1 o1 (1B /cl hl
(3.1) J (t=x) % Pu | (T-zx) H[_yl (t=x) x , .0,
0
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B vi%herg Ge, g,',‘;‘ [ yl; ‘,‘jr ] is_ giveh by (2.2). :
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- The integral formula (3 1 is vahd under thc fol'lawmg

(sufﬁcxent) conditions §

7 7 Co
(i) Re(o+ Z hiw) > 0, Re(p+ Z kivi ) >0,
=1 P :

(ii) e kz,U;>Oandia1 'yL;<lUm,"Via-{f }

U, and vi are deﬁned by (1 5) and (1 7), respcctlvcly
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" If we take t =1, 2=2, and r=2 in (3.1), we shall fairly easily

get the result g{ven recently by Prasad and Singh ( [4], p. 126;'Eq.
(2.1) ). Again, if we put ¢=1,2=2, a=8, ks=0 (i=1, ... 7) in (3.1),
we shall obtain another known integral due to Srivastava and Panda
( 6]y p.- 131, Eq. (2.2) ). The integral formula of Srivastava and
Panda [ loc. ¢it.] contains many known integrals as its particular

cases,

On the other hand, if we put ea=a-+m-+1, b=—f-m, c=11a.
z—> zf2 in (2.1) and using the known results ( [1], p. 105, Eq. (1)
and (2) ) and ( [5], p- 254, Eq. (1) ) therein, it woull reduce to the.
following integral, which is believed to be new :

t o-1 o 1 B . (xB) ) }
3.2) }'0 () ""x U-haw) P - (dezx)

[ .k By ko hy
H{ p1(t=x) %" .. ,pr (8-%) = ] dx

pro_1 X - v
= g Ul (hes)

B

e ik ke +k,
G".-c, u’[ N ¢ 5y wee s I t ] s

provided that the conditions mentioned with the integral (3.1) are
satisfied and the series occurring on the right-hand side of (3.2) is

absolutely convergcrii. "Also, G,,' osu [ Jly -or o V7] 18 deﬁn¢d b}} (2.2).

- . +Als0, -our.integral formula {2.3) would reduce to Mishra’s
integral ( {31, p. 173, Eq. (2.1) ), if we put r=I, \y=-m,
pr=a+pB+mt1, vy=I+a, B — 0 in it

We conclude by remarking that a numbe: of. interesting’
variations of our integral formulas can be obtained when one or
more ki, hi (i=1.... .7) tend to zero. The details are reasonably
stiaighéforward,and we may very well leave them as an ex:rcise to
the interested reader. o :
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