IOSR Journal of Mathematics (IOSR-JM)
e-1SSN: 2278-5728, p-ISSN: 2319-765X. Volume 16, Issue 4 Ser. IV (Jul.-Aug. 2020), PP 24-28
www.iosrjournals.org

A Study of Finite Integral Operators Involving the Product of a
General Class of Polynomials and the Multivariable H-Function

Mudassir Nazir*™ Vimal Katta?

! Research Scholar Department of Mathematics, Himalayan University, Itanagar, Arunachal Pradesh, India.
2 Assistant Professor Department of Mathematics, S S Jain Subodh P.G (Autonomous) college, Jaipur, India.

Abstract: In this paper, we evaluate a finite integral involving the product of a general class of polynomials
and the multivariable H-function. Also we reduce the H-function of several variables to the product of whittaker
function and multivariable H-function to a generalized hyper-geometric function of several variable.
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. Introduction
The new modified H-function that is generalization studied by Kantesh Gupta and VandanaAgarwal [12] will
be defined and represented in the following manner.
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Here U(x; —d) (i= 1,2, ...... , 1) is the well known Heaviside’s unit function. Further we assume the
functionf(xy, ...., X;) on R+(")which are infinitely differentiable with partial derivatives of any order such that
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The function defined by (1.1.1) exists provided the following (sufficient) conditions are satisfied:
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The multivariable H-function has been studied extensively by Srivastava and Panda in their two basic paper on
the subject. In this paper, we shall defined and represent it in the following manner[11].
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For the convergence, existence conditions and other details of the multivariable H-function, we refer to the book
mentioned.

In this paper, we shall study the fractional integral operator involving multivariable H-function, which is
generalization of an operator studied by Sexena and Kumbhat [9] and dcefined as follows:
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where N, P, Q, M;, N;, P;, Q; are non negative integrals suchthat N=P=0,Q=0,M;=Q;=0and N; =P; =
0 and JargK;| < % Q ;m (Q;>0)
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Here r;, m;, n; are non-negative mtegrals. The (sufficient) condition of validity of operator are given below
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1.2. Main Theorem
In this section we first prove our main result as detailed below.
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Proof:
On substituting the value of H(s,...... ,sr) from (1.1.2) and left hand side of (1.2.1), we get
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Now interchanging the order of x; and t; integral which is permissible under the conditions, we obtain
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Further, on expressing both the multivariable H-function in terms of their corresponding Mellin-Barnes contour
integral with the help of (1.1.4) and changing the order of contour integral and t; integrals, we arrive at the
following result:
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Next, We transform the t; integrals to well know multiple Beta integrals by the following transformation:

1—f_y.ort_5(1— 0 Xx ST (1.2.6)

Further we evaluate the multiple Beta integrals thus obtained and finally on reinterpreting expression thus
obtained in terms H-functions of multivariable, we easily arrive at the right hand side of the main theorem after
a little simplification.

1.3 Special Cases:

On reducing the multivariable H-function involved in (1.1.2) to the product wright generalized Bessel function,
Mittag-Leffler function and the multivariable H-function occurring in (1.2.1) to Appell function F1, we arrive at
the following after a little simplification.
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The conditions of validity of corollary 1 can be easily derived from the existence condition of the main
theorem.

Again, if we reduce H- function of several variable involved in (1.1.2) to the product of Whittaker function and
multivariable H-function involved in (1.2.1) to a generalized hyper geometric function of several variable, we
easily obtain the following corollary after a little simplification.
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The conditions of validity of corollary 2 follow easily from the conditions of the main theorem. Finally if we
reduce both multivariable H-functions involved in the main theorem to the H-functions, we get a known result
of Gupta[10]

1. Conclusion
In the present paper, we investigate the generalization studied by Kantash Gupta and VandanaAgarwal

[12]. Also we obtain the number of special cases of our main theorem, which arte related with multivariable H-

function.
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