International Journal of Mathematics Trends and Technology ( IJMTT ) - Volume 60 Number 2 - August 2018

Integration of Certain Multivariable Gimel-
Function with Respect to Their Parameters

Frédéric Ayant

Teacher in High School , France

ABSTRACT
The object of the present paper is to obtain some interesting results by integrating the multivariable Gimel-function with respect to its parameters.
Such integrals are of importance in connection with the study of certain boundary value problems. Some particular cases have &lso been indicated.
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1. Introduction and preliminaries.

Throughout this paper, let C, R and N be set of complex numbers, real numbers and positive integers respectively.
Also Ny = N U {0}. We define a generalized transcendental function of several complex variables.
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The contour Ly, is in the sp(k = 1,--- ,7)- plane and run from 0 — 100 to o + ico where o if is a real number with
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the right of the contour Lj; and the poles of ros” (d;M - 6§k)sk) G=1,---,m®)(k=1,---,r) lie to the left of the

contour L. The condition for absolute convergence of multiple Mellin-Barnes type contour (1.1) can be obtained of the
corresponding conditions for multivariable H-function given by as :

1
larg(zk)| < §A§k)7r where

m®) n(k) a®
k) _ (k) s(k) (k) . (k) (k) (k) (k) (k)
- Z Dj (Sj + Z Cj VT T Z D]Z(k)(sjl(k) + Z Cﬂ(")’yﬂ(k)
j=1 j=1 j=m k) +1 j=n(k) 41
Dig ® Dy ( Qi (
k k k
~Tis Z A2Jz2a2]l2 + Z B2J12521i2 - T T, Z ATJZr mz + Z BTjirﬂrjz?T (1.4

Jj=n2+1 j=n,+1 =

Following the lines of Braaksma ([2] p. 278), we may establish the the asymptotic expansion in the following
convenient form :
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Remark 1.
If ng="-=n_1=pi, =G, =" =pi,_y = Gi,_, = 0and Ay; = Agji, = Byji, =+ =4, = Apji, = Brji, =1

Arj = Arji, = Brji, =1, then the multivariable Gimel-function reduces in the multivariable Aleph- function defined by
Ayant [1].

Remark 2.

fnog==np=py,=q="=pi, =¢;, =0andr, =+ =7, =7;0) =+ =Ty =Ry =+ =R, = RV =
.= R =1, then the multivariable Gimel-function reduces in a multivariable I-function defined by Prathima et al.

[4].

Remark 3.

IfAQj = A2ji2 = sziz = :Arj = Arji,,» = Brji,v = 1{:11'1(:17'2‘2 == 7'1‘7‘ = Ti(l) == TZ‘('V') = RQ == RT = R(l)

=...=R") =1, then the generalized multivariable Gimel-function reduces in multivariable I-function defined by
Prasad [3].

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 [5,6].

In your investigation, we shall use the following notations.
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2. Main integrals.

The first integral to be evaluate is

Theorem 1.
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1
larg (z1)] < §A§k)7r where Agk) is defined by (1.4).

Proof
Expressing the multivariable Gimel-function by this multiple integrals contour with the help of (1.1), changing the
order of integration which is justified under the conditions stated above , and we get

1 T

Sk F(a +x+ E::l aisi)r(b — T+ Z'Ti‘:l aisi)
k exp(twm)

dxds; - - - ds, (2.2)

Now we evaluate the inner integral by noting that it is a hypergometric function with unit argument : on integrating the
resulting expression and interpreting the resulting expression in multiple integrals contour with the help of (1.1), we
obtain the desired theorem 1.

Theorem 2.
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(i)
S e =1
c;’ (%)] >0
;i

r

a; >00@E=1,--- ,r),Re(c—a—b—d)—Zai max Re
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1
larg (z1)] < EAZ(R)W where Agk) is defined by (1.4).

Poceeding in a similar method, we prove the theorems 2 and 3.

Remark :
We obtain the same integrals with respect to parameters with the functions defined in section I.

4. Conclusion.

The importance of our all the results lies in their manifold generality. Firstly, in view of general integrals utilized i, we
can obtain a large integrals with integration to parameters. Secondly by specialising the various parameters as well as
variables in the multivariable Gimel-function, we get a several formulae involving 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 in several intersting cases appearing in literature of Pure and
Applied Mathematics and Mathematical Physics.
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