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Absiract-  In this paper, we first evaluate a unified and general finite multiple integral whose integrand involves the
product of the functions plfy, Sf\”,’ and the multivariable Gimel-function occurring in the integrand involve the product of
factors of the form = 27~ (a — 2)° [1 + (bz)'] ~* while that of pFg occurring herein involves a finite series of such
finite series of such factors. On account of the most general nature of the functions occurring in the integrand of our
main integral, a large number of new and known integrals can easily be obtained from ot merely by specializing the
functions and parameters involved therein. At the end of this study, we illustrate a new integral whose integrand involves
a product of the Jacobi polynomial, the Appell’s function F; and the Bessel function J,,

Keywords: multivariable gimel-function, multiple integral contours, a general class of polynomials, general
finite multiple integral, generalized hypergeometric function.

. [NTRODUCTION AND PRELIMINARIES

Throughout this paper, let C, R and N be set of complex numbers, real numbers, and positive integers respectively.
Also Ng = N U {0}. We define a generalized transcendental function of several complex variables.
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Remark 1.
fng=-=np1=0i, =Gi, =+ =D0i,_, = q,_, =0and Agj = Agjs, = Boji, = -+ =A,j = Apji, = Brjs, =1
A,; = Ayji, = Byji, =1, then the multivariable Gimel-function reduces in the multivariable Aleph- function defined by

Ref Ayant [1].

Remark 2. .

o= =n =py=q,==pi, =q;, =0andry, = =7, =n,0) = =Tm =Ro = =R, =RV = =
.= R =1, then the multivariable Gimel-function reduces in a multivariable I-function defined by Prathima et al.

[6]. 5

Remark 3.

IfAQj = Azm = Byji, = -+~ :Arj = Arji,. =B,j, =landr;, = =7, =Ty = =Tyjmn =Ro=---=R, = rM

= ... =R =1, then the generalized multivariable Gimel-function reduces in multivariable I-function defined by

Prasad [5].

Remark 4.

If the three above conditions are satisfied at the same time, then the generalized multivariable Gimel-function reduces in
the multivariable H-function defined by Srivastava and Panda [11,12].

Srivastava ([7],p. 1, Eq. 1) has defined the general class of polynomials
, -N
s¥@ =3 ENarse y ok (1.5)

On suitably specializing the coefficients Ay g, S3¥(x) yields some known polynomials, these include the Jacobi
polynomials, Laguerre polynomials, and others polynomials ([12],p. 158-161).
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In this section, we evaluate a unified multiple finite integrals involving the multivariable Gimel-function with general %

arguments. i
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where Agk) is defined by (1.4).

Proof

First, we replace the polynomials S4' () in series with the help of (1.5). We interchange the orders of series and the
(z1,---,xs)-integrals. Next, we express the generalized hypergeometric function of one variable regarding of

generalized Kampé de Fériet function of s variables with the help of ([9], p.39, Eq. 30), and express this Kampé de
Fériet function regarding of H-function of s variables with the help of ([10], p.272, Eq. 4.7). Next, we express the H-
function of s-variables and the Gimel-function regarding of their respective Mellin-Barnes multiple integrals contour.
Now we change the order of the ¢;, n; and zj-integrals (i = 1,--- ,r;j =1,---,s) which is permissible under the
stated conditions. Finally, on evaluating the x ;-integrals , after algebraic manipulations; we obtain ( say I)
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Now we express the s-product of the H-functions of one variable occurring in the above expression regarding of their
respectives Mellin-Barnes integral contour and we interpret the resulting multiple integrals contour with the help of
(1.1) in term of the Gimel-function of (r + 2s)-variables, after algebraic manipulations, we obtain the theorem.

1. SpeciAL CASES

We consider the particular case studied by Gupta and Jain ([4], 9. 79-80, Eq. (3.1)) Taking s =r=2,l1 =l =t=1
in the result (2.1) and further reduce the general polynomial S4/ into Jacobi polynomials péaﬁ)( 1 —2z), the Gimel-
function of two variables into Appell’s function F3 and the generalized hypergeometric function pFg into the Bessel’s

function J,, with the help of following results ([13], p. 159, Eq. (1.6)), ([8] p.18, Eq. (2.6.3), (2.6.5)), we obtain the
following double integral after algebraic manipulations :

as 2
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—zla71“
720452 (1-p1 — e1 Ry 11,0, £41,0,1,0), (1 — p2 — e2R; 0, u2,0, 12, 0,1) : (1 — k1, 1), (1 — ko, 1);
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albl (—U; O,O7 1, 1,0,0), (—,01 — 01 — elR; Uy, 07 11,1,07 1, 0), (—pQ — 092 — BQR;O,U27O,/,L2, 0, 1),
agba
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: (3.1)
(1-1;1,1,0,0,0,0):(0,1) ; (0,1); (0,1),(0,1);(0,1);(0,1)

The validity conditions mentioned above are verified.

Remarks :
We obtain easily the same relations with the functions defined in section 1.
Gupta and Jain. [4] have obtained the same relations about the multivariable H-function.

IV. CONCLUSION

The importance of our results lies in their manifold generality. Firstly, given of unified multiple integrals with general
classes of polynomials, generalized hypergeometric function with general arguments utilized in this study, we can
obtain a large variety of single, double or multiple simpler integrals specializing the coefficients and the parameters in
these functions. Secondly by specializing the various parameters as well as variables in the generalized multivariable
Gimel-function, we get a several formulae involving a remarkably wide variety of useful functions ( or product of such
functions) which are expressible in terms of E, F, G, H, I, Aleph-function of one and several variables and simpler
special functions of one and several variables. Hence the formulae derived in this paper are most general in character
and may prove to be useful several interesting cases appearing in literature of Pure and Applied Mathematics and
Mathematical Physics.
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