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ABSTRACT
The object of the present paper is to establish a new class of two-dimensional series expansion of generalized multivariable Gimel-function involving
Bessel’s function.
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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}.

The objective of this paper is to introduce a new class of two dimensional series expansions for product of generalized
multivariable Gimel-function defined here and represents two dimensional series expansion of this class.
We define a generalized transcendental function of several complex variables noted
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The contour Ly is in the si(k = 1,--- ,7)- plane and run from o — ico to o + ico where o if is a real number with
2
loop, if necessary to ensure that the poles of T2/ | 1 — ay; + Z %7. sp | (G=1,--- ,ng), 487 (1 —azj + Z oy %)
k=1 k=1

. y - i . (k) k k .
(.7:17"'7n3)""7FA” <1GT]+ZOCE])> (.7:15"'777"(‘)’FCJ (1_(’5)+VJ( )bk> (]:17"'an(k))(kzla“'?/’.)to
=1

2 3
the right of the contour Ly, and the poles of 1527 <b2‘7- - Zﬁeéf)sk> (j=1,---,my), B <b3_7- - Z[ié_’?sk) (j=1,---,m3)

k=1
oo < Z,B(l)> j=1,--- ,mr),FDw (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 ([3] p. 278), we may establish the the asymptotic expansion in the following
convenient form :
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Remark 1.
If mo=no=---=mp_1=np1=pi, =G, ="+ =pi,_, = qi,_, = 0and Agj = Byj = Agji, = Boji, = - =

Ayj = Byj = Ayji, = Byji, =1, then the generalized multivariable Gimel-function reduces in the generalized
multivariable Aleph- function ( extension of multivariable Aleph-function defined by Ayant [2]).

Remark 2.
Ifm2:n2:"':mr:nr:pi2 =qi, =" =Di, = i, :0and7'¢2 = =T =T = = Ty :R2:
=...=R, = RM =...= R = 1, then the generalized multivariable Gimel-function reduces in a generalized

multivariable I-function (extension of multivariable I-function defined by Prathima et al. [7]).

Remark 3.
IfAg; = Boj = Agji, = Baji, = =4, =Brj =Arjs, =Brji, =land 73, = =7, =T,0) = -+ = Ty» = I
— -=R,=RW =... = R =1, then the generalized multivariable Gimel-function reduces in generalized of

multivariable I-function (extension of multivariable I-function defined by Prasad [6]).

Remark 4.
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If the three above conditions are satisfied at the same time, then the generalized multivariable Gimel-function reduces in
the generalized multivariable H-function (extension of multivariable H-function defined by Srivastava and Panda

[9,10]).

In your investigation, we shall use the following notations.
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2. Required results.

The following results will be used throughout the paper. Luke [5] gives the formulae.

Lemma 1.

o p—1T (¥te
/ 2P, (x)de = w
0 r(1-25%)

2
provided Re(p + u) > 0, Re(p) < 0.

Lemma 2.

(1.5)

(1.6)

(1.7)

(1.8)

(1.9)

(1.10)
(1.11)

(1.12)

2.1)
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2074/l (3 — o

/OO Y7~ cos yJu(z)dy = v—0 - U—Z’F( i-&-v—a (2:2)
0 F(l_ Q)F( 2 )F( 2 )
with Re(o +v) > 0.
Orthogonality property for Bessel’s function [8]
Lemma 3.
oo 0,ifm=#n
/ o uyami1 (€) Jupantr (2)de = _1' (2.3)
0 7(1&2“;1) ,ifm=n
provided Re(u) + m+n > —1.
3. Main integrals.
We shall evaluate the integrals that will be used in the expansions.
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1 3
larg(4¥z;)| < §A§k)7r where Al(»’”) is defined by (1.4).

Proof

To establish (3.1), express generalized multivariable Gimel-function as in (1.1), change the order of integrations.
Evaluate the inner integral with the help of lemma 1 and applying again (1.1), we get the desired result (3.1).

Apply the similar methods to prove (3.2) with the help of lemma 2 instead to lemma 1.

4. Two dimensional series expansion.

The two dimensional series expansion to be established is

Theorem 3.

a’y” cosy I (s y?hr oz a?hryh) = 20t/
> (0425 + 1) (u+ 2t + 1) Jysoer1(z) Juraer1 (y)
s,t=0

Zl4h1 Ay A,A A - A
Usmyr+1,n,.42:V . .
Xipip+5,qi, +2,7, Ry Y . .

zy4" | B; B1,B,By : B

where

l—p—v—2 l—oc—u—2
Al:(W.hh...,hr;ly(m;kh...’mﬂ)

34v—p+2 24u—o+2t 1 2 —
A2:(M;hl,m,hr;1>,<$;k1,m,kr;l),<—w;kl,---

2 2

1 1 2t —
B, = (5 032k, ,2/@7«;1) B, = (—”*2 %k, ,k,»;1>
valid under the existence conditions mentioned in (3.1) and (3.2).

Proof
To establish the above two dimensional series expansion, let

o0
2y’ cosy 1 (21x2h1y2k1, ax 7Zr$2h7'y2k") = Z Cstdot2s+1(7) Jutar+1(y)
s,t=0

(4.1)

(4.2)

s Kors 1> 4.3)

4.9

(4.5)

Multiplying both sides of equation (4.5) by ™ *.J, 2.1 (y) and integrating it with respect to ¥ from 0 to oo, using the

theorem 2 and lemma 3.

Multiplying both sides of equation (4.5) by 2~ J, 4 2./_1(x) and integrating it with respect to = from 0 to oc, using the

theorem 1 and lemma 3, we obtain the value of Cs ;.
Finally substituting the value of C; ; in (4.5), we obtain the desired result (4.1).

Remarks :

On applying the same procedure as above, we can establish several other forms of two dimensional expansions of this

class with the help of alternative forms of (3.1) and (3.2).

Agarwal et al. [1] have obtained the same results about I-function of two variables defined by Goyal and Agarwal [4].

5. Conclusion.
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Since on specializing the parameters of generalized Gimel-function of several variables yield almost all special

functions appearing in Applied Mathematics and Physical Sciences. Therefore the result presented in this study is of a
general character and hence may encompass several cases of interest.
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