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ABSTRACT

The object of this paper is to establish an general Eulerian integral involving the product of two multivariable I-functions defined by Nambisan et al
[2], the expansion of multivariable Aleph-function and a generalized hypergeometric function which provide unification and extension of numerous
results. We will study the particular case concerning the multivariable H-function.
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1.Introduction

In this paper, we evaluate a new Eulerian integral of most general characters associated with the products of two
multivariable I-functions defined by Nambisan et al [2], the Aleph-function of several variables and a generalized
hypergeometric function with general arguments. The Aleph-function of several variables is an extension of
multivariable I-function defined by Sharma et al [3].
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Suppose , as usual , that the parameters
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with k=1---,ri=1,---,R ,i¥ =1, ,R(k)

are complex numbers , and the O/S, 15} /S, ’7/8 and ¢’ s are assumed to be positive real numbers for standardization
purpose such that
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The reals numbers 7 are positives for ¢ = 1 to R, T; (k) are positives for i(k) =1to R(k)

The contour Ly, is in the Sg-p lane and run from ¢ — 200 to ¢ + 100 where 0 is a real number with loop , if

necessary ,ensure that the poles of F(dg-k) — 5§-k)8k) with 7 =1 to M} are separated from those of
T

'l —a; + Za§k)8k) with 7 =1 to n and I'(1 — Cg- ) —|—7§ )Sk) with 7 =1 to INi to the left of the
=1

contour Lz . The condition for absolute convergence of multiple Mellin-Barnes type contour (1.9) can be obtained by

extension of the corresponding conditions for multivariable H-function given by as :
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The complex numbers z; are not zero.Throughout this document , we assume the existence and absolute convergence
conditions of the multivariable Aleph-function.

We may establish the the asymptotic expansion in the following convenient form :
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Serie representation of Aleph-function of w—variables is given by
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Where 1/1(, S .), «92-(.),2' = 1,---,7 are given respectively in (1.2), (1.3) and
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The I-function is defined and represented in the following manner.
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For more details, see Nambisan et al [2].

Following the result of Braaksma [1] the I-function of r variables is analytic if

(1.6)

(1.7)

(1.8)
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(1.10)

(1.11)
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The integral (2.1) converges absolutely if
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For more details, see Nambisan et al [2].
Following the result of Braaksma [1] the I-function of r variables is analytic if :
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The integral (2.1) converges absolutely if
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1
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2. Integral representation of Lauricella function of several variables

The Lauricella function Fl()k) is defined as
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In order to evaluate a number of integrals of multivariable I-functions, we first establish the formula
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where a,b € R(a < b),«, B, fi,gi,0; € C,(i =1,--- k) ; min(Re(a), Re(8)) > 0 and
b—a)f;
max M <1
1<k | afi+ gi
Fg“) is a Lauricella's function of k-variables, see Srivastava et al ([6], page60)
The formula (2.2) can be establish by expanding H(f it +97)” by means of the formula :
j=1
> Oé
(1—2) ZO T (2l < 1) (2.3)

integrating term by term with the help of the integral given by Saigo and Saxena [3, page 93, eq.(3.2)] and applying the
definition of the Lauricella function FI(Dk) [6, page 60].

3. Eulerian integral

Let
X =ml,ny;yml,nymy nls-o o ymll 1,050 51,0;1,0;--- 51,0 3.1)
Y =pl s phasnl dls o g 0,144 50,150,154+ 50,1 (3.2)
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We obtain the I-function of s + w + &k + [ variables.

Provided that
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of various gamma function involved in (1.10) and (1.11) may take non integer values.
mg»”fy‘/?p;/qu'(j = 17 au)vn”apuvque N* ;531(1) € R+(] = 17 7Q;/72 = 17" ! ,U)
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0/7/(1) € R+(] = 1) 7p//72 = 17 ‘u)’ﬁ;/(” €R+(.7 = 17
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of various gamma function involved in (1.15) and (1.16) may take non integer values.
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1
Q—P

k

. 0

either P > @ and |2/ H (fit +9;) C; <1 (a<t<b)
il ()

or P <@ and max Hf]t—&-g] G <1l (a<t<b)

1<i<k

(I ) The multiple series occuring on the right-hand side of (3.19) is absolutely and uniformly convergent.
Proof

First expressing the the multivariable Aleph-function in serie with the help of (1.6) and we interchange the order of
summations and t-integral (which is permissible under the conditions stated). Expressing the I-function of s-variables
and u-variables defined by Nambisan et al [2] by the Mellin-Barnes contour integral with the help of the equation (1.9)
and (1.15) respectively, the generalized hypergeometric function pF Q() in Mellin-Barnes contour integral with the
help of (2.1) and interchange the order of integrations which is justifiable due to absolute convergence of the integral
involved in the process.. Now collect the power of (f;t + g;) with j =1,--- ,k and use the equations (2.1) and (2.2)
and we obtain k—Mellin-Barnes contour integral. Interpreting (r + s+ k + [)—Mellin-barnes contour integral in
multivariable I-function defined by Nambisan et al [2], we obtain the desired result.

4.Particular case

A =B, =" =D/ = A = B = !V = D/) =1, The multivariable I-functions defined by Nambisan
reduces to multlvarlable H functlon deflned by Srlvastava et al [7]. We have.
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under the same conditions and notations that (3.19) with A = B = C;\) = D) = A” = B/ = ¢/ = D) =

Remark

\

21 (b_a)m—i-m

(1)
Al
H?:l(afj +g;5)" 7

2 (b_a)us—i-ps

(s)
AN
[T (afj+g;)"d

2 (b—a)“/l +0]

AL (1)
[T, (afj+g;)"7

2 (b_a)u;ﬂﬁ

1 (u)

H?Zl (afj+g; )AJ
(b—a)f1
afi+g1

(b—a) fx
17 afk+7gk+u
2y (b—a)™1 T

(D)
¢t
?:1 (afj+g;)

2z (b—a) Tt TV

Q
[15_, (afj+95)

A17K17K27KP7Kj :C

Bl,Ll,Lj,LQ,Z D

4.1

1

By the following similar procedure, the results of this document can be extented to product of any finite number of
multivariable I-functions defined by Nambisan et al et al [2].

5. Conclusion

In this paper we have evaluated a generalized Eulerian integral involving the product of two multivariable I-functions,
defined by Nambisan et al [2], a expansion of mltivariable Aleph-function and a generalized hypergeometric function
with general arguments. The formulae established in this paper is very general nature. Thus, the results established in
this research work would serve as a key formula from which, upon specializing the parameters, as many as desired
results involving the special functions of one and several variables can be obtained.
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