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Integration of certain Gimel-function with respect to their parameters
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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 useful in the study of certain boundary value problems.
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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.
AlsoNg = NU {0} We define a generalized transcendental function of several complex variables.
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The contour Ly is in the si(k = 1,--- ,7)- plane and run frorn o — 100 to o + 100 where o if is a real number with

loop, if necessary to ensure that the poles of 42 (1 —ag; + Z ag;)sk (j=1,--,n2), [A4sd (1 —as; + Z aé?%)
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the right of the contour Ly and the poles of ros” (d§.k) - 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 :
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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=--=mn,_1 =Diy =iy =" =Dip_, = Gip_, = 0 and A2j = AjSz = B2ji2 — . :A”- = A?"jir = Brji,v =1
Arj = Arji, = Brji, =1, then the multivariable Gimel-function reduces in the multivariable Aleph- function defined by
Ayant [1].

Remark 2.

Ifn2:"':nr:p122 :qiz :".:p’ir :(Zir :Oal‘ldTi2 :...:Ti',- :7'2,(1) :...:TZ‘(") :R2:"':Rr:R(l) =
.= R =1, then the multivariable Gimel-function reduces in a multivariable I-function defined by Prathima et al.

[4].

Remark 3.

Ingj = A(NQ BQJ'»L‘Q B :Arj = Arjir = Brjir = land Tig = " =Ti, =Tj)) =+ = Ty(r) = Ro=--=R, = R(l)

= = 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 [6,7].

In your investigation, we shall use the following notations.

1 2 1 2 1 2
A =[(agj; 057, 08?5 A3)1nas [Ty (a2jis @55 S Asji a1, » [(asgialy) ol afs Agj)1ms.
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2. Main integrals.

In this section, we evaluate three integrals with respect to their parameters involving the generalized multivariable

Gimel-function.

Theorem 1.
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larg(zi)| < §Agk)7r where Agk) is defined by (1.4).

Proof
To prove the theorem 1, we replace the multivariable Gimel-function by this multiple integrals contour with the help of
(1.1), change the order of integrations which is justified under the conditions mentioned above. We get

e dg | dsy - - - ds, (2.2)
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Now, we evaluate the inner integral using by a integral formula ([8], p. 289) and interpreting the resulting expression
with the help of (1.1), we obtain the desired result.

Theorem 2.
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To prove the formulae (3.3) and (3.4), we use the similarly process.

1
larg(zi)| < §Agk)7r where Agk) is defined by (1.4).

4. Conclusion.
The Gimel-function of several variables presented in this paper, are quite basic in nature. Therefore , on specializing the
parameters of this function, we may obtain various known and (news) integrals with respect to parameters concerning

the special functions of one variable and several variables, For example, Singh et al. [5] have studied these integrals
about the multivariable H-function and they have given several particular cases.
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