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Abstract
The object of the present paper is to evaluate two integrals involving multivariable Gimel-function defined here. The integrals are quite general
character. A number of integrals can be evaluated by appropriately reducing the multivariable Gimel-function involved into simpler functions.
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1. Introduction and preliminaries.
The object of this document is to evaluate two finite double integrals involving the multivariable Gimel-function.

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 noted J.
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akj'ik G(C?(]:nk—’_l)aplk)»(k:Za ,7").

bji, €C; (G =1+ ,qi, )i (k =2, 7).

diy €Cili=1, ,R®); G =m® + 1, qu); (=1, ,7).

’*/](-?m €C(i=1,- , R®);(j=n®™ 41, pw);(k=1,---,7).

The contour Ly is in the si(k = 1,--- ,7)- plane and run from o — 100 to o + 100 where o if is a real number with

loop, if necessary to ensure that the poles of I'427 [ 1 — ay; + Z ag;)sk (G=1,--,m9), [ [ 1 —ag; + Z ag;)s;g
k=1 k=1

(k)
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the right of the contour L, and the poles of o) (d§k> — §j(.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=--=np_1=pi, =iy ="+ =Di,_, = ¢, , =0and Ag; = Agji, = Boji, =+ =A,j = Apji, = Bji, =1
Ayj = Arji. = Brji,. =1, then the multivariable Gimel-function reduces in the multivariable Aleph- function defined by
Ayant [1].

Remark 2.

o= =n=p,=q,==pi, =i, =0andr, = =7, =70 = =70 =Ry =-=R, =RY =
.= R" =1, then the multivariable Gimel-function reduces in a multivariable I-function defined by Prathima et al.

[8].

Remark 3.

fAsj = Agjs, = Baji, = - =Apj = Avji, = Byji, = land 7y, =+ =7, =70y =+ =T,y = Ry =+~ =R, = RW

=...=R") =1, then the generalized multivariable Gimel-function reduces in multivariable I-function defined by
Prasad [7].

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 [9,10].
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In your investigation, we shall use the following notations.

1 1 1
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2. Required results.
In this section, we give three finite integrals. These results will utilized in the following section.

Lemma 1. ([4] Mathai and Saxena, 1973)

3 el _ 1 D(@T (W) (a+b— ¢ — d)
w(a+b)o (., a—1 . n\b—1 . wl 3 — wTa
/0 e (sin0)*~*(cos0)~ oF (¢, d, b; e*’ cos §)dh = e T(atb—oT(atb—d 2.1
provided min{Re(a), Re(b), Re(a +b—c—d)} >0
Lemma 2. ([3] MacRobert, 1960-1961)
boogp=1(1 — g)at 4 I'(p)T()T(p+q—e—
o [az+b(1—z)Pte” "ar+ (1 — ) a?yiT(p+q—e)l'(p+q—f)

provided Re(p) > 0, Re(q) > 0,Re(p+q—c— f) > 0,|ld'z +b'(1 —x)] #0,0 <z < 1.

Lemma 3. ([5] Munot and Mathur, 1983).
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/% sin®*~! § cos?P~1 0 o ( 5 beos? 6 ) g L—ap- sD(@T(B)(a+ B —v—9)
0 (asin 9+b00529)a+ﬁ2 L asin® ¢ +bcos? 0 2 Fla+ B -y (a+B-9)

(2.3)
provided a, b, Re(a), Re(8), Re(a + 8 —~v—40) >0
3. Main integrals.

In this section,we evaluate two finite double integrals with general arguments.

Theorem 1.

/ / < (00)0) (in 0)2 1 (cos 0) 1 oF (¢, d; b; € cos 0)aP ™1 (1 — )0 Yo'z + b (1 — z)) P4

a'x z1€%419 (sin §) 41 (1 — )™ 2,€2%9 (sin §)r (1 — x)Pr d0da
x)

F | e, fip; AR
2 1( / adr+ V(11— [a’x—i-b’(l—ac)]bl [a’x-i-b'(l—m)]br

wm St 2!

Z1€ A;(1-a;a1,--,a51),(1—a—b+c+d;ar, - ,ar;1),

a
evm2 F(b)r(p) JU;O,nT+4:V
a'Pbla Xipi,+4,qi, +4,7i . ReY .

7 ewﬂ‘T b/—b
T

B;B7(1_a_b+c;ala”' >ar;1)7(1_a_b+d;a1>"' 7G‘T;1)7

(1-gsby, -+ ,bp;1), (L —=p—q+e+ fib1,--- ,b;1),A: A
: (3.1)
(l_p'q+(\7b17 )bra1)7(17p7q+fb17 7bra1)B

provided

a;,b; >0 =1,---,r),[dz+ b (1 —1x)] #0, Re(a) +Zai min  Re
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Re(a+b—c—d +Zal min
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ewait gin® 0(1 — x)bi
arg | zi -
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1<j<m® 1< <m®

(i)
d
Dj(’) (~( )] > 0 and

r
e q)—}—Zbi min Re
i=1

1
< §A§k)7r where Al(-k) is defined by (1.4).

Proof

To establish the theorem 1, expressing the multivariable Gimel-function in the Mellin-Barnes multiple integrals contour
with the help of (1.1) and interchanging the order of integrations, which is justified under the conditions mentioned
above, we get (say I)
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_ ﬁ/Ll.../Lrw(sh... ,5r) kl;[lgk(sk)zkk

™

2 r r
[/ e@(atbtRii, aisi)l (sin 9)‘”‘22:1 @si=1(cos 0)"1,F [c, d; b; €Y cos O}dH]
0

1
[/ 2P H(1 — )T+ iza b gy (1 — 2)] TP i b"sidx] dsi---ds, (3.2)
0

Now Evaluating the inner integrals with the help of lemmae 1and 2 and interpreting the resulting expression with the
help of (1.1), we obtain the desired theorem 1.

Theorem 2.
1,z p2e-1 281 2
2 0 cos 0 bcos* 0

/ / ath ZFI <W7 7/87 2 2 )

o Jo a sin? 0 + b cos? 0} asin® 0 + bcos? 0

’.
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(asin? 0 + beos? 0)a @'z + /(1 —2)]™ (asin®6 + beos? 0)ar [’z + b (1 — z))™
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I'(8)T'(p) U;0,n.+4:V
2aaPbBYa ~XiPir +4:qi +4,Ti  RytY . .
Zv‘a7(1/7‘bl7br B: B,(l—CK - /8 + Vi1, Gl 1)7 (1 - 6 + 61 A1y, Gr; 1)7

(1_q;b17"' ab’ml)?(l _p—q+C+d,b1, 7b7‘;1)aA:A
) (33)
(1_p_q+c7b17 7b7‘)1)’(17p7q+d1b17 7b’r‘71)B
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o, B,a;,b; >0 =1,---,7),[dz+b(1—2)] #0, Re(a +Zaz min
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DY 9 > 0.
5@)
J

pv 4’ 0.R d rb R
; (5() >0.Re(p+q—c— )+; 1<5121£11(1) e

1<Gj<m®

Re(aJrBf'yf&)JrZai min Re
i=1

1< <m)

0
DY > 0.
5§’>

1
< 5145’”)7? where AE’“) is defined by (1.4).

q) + Z b min Re
i=1

2ai (1 — )b
arg | zi——; : .
(asin® @ + bcos? 0)% [a’x + b/ (1 — x)]™*

Proof
To establish the theorem 2, expressing the multivariable Gimel-function in the Mellin-Barnes multiple integrals contour
with the help of (1.1) and interchanging the order of integrations, which is justified under the conditions mentioned

above, we get (say I)
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_ ﬁ/ﬁ.../]#w(sh... ,5r) kl;[lgk(sk)zkk

[ % : 20+2 Z;‘,l a;s;—1 28—1 9 7
/ o cos oF) (c d: p; L) a9
o lasin?@ + bcos? g]otBtio, aisi +v(1—x)
— ) )
[ et a0 o B b ds - ds, G4
LJo

Now Evaluating the inner integrals with the help of lemmae 3and 2 and interpreting the resulting expression with the
help of (1.1), we obtain the desired theorem 2.

Remark 5.

If mo=no=-=mp_1=np_1=pi =iy =+ =Pi,_, = ¢,_, = 0and Azj = Byj = Agjs, = Bajj, = --- =
Ayj = Byj = Ayji, = Byji, =1, then we can obtain the same double finite integrals in the generalized multivariable
Aleph- function ( extension of multivariable Aleph-function defined by Ayant [1]).

Remark 5.
Ifm2:n2:"':mr:nr:pi2 =qi, =" =Di, = i, :Oandfri2 = =T =T = = Ty :R2:
=...=R, = RM =...= R = 1, then we can obtain the same double finite integrals in a generalized

multivariable I-function (extension of multivariable I-function defined by Prathima et al. [8]).

Remark 7.
IfAQJ = BQJ = A2]12 Bgﬂ2 = - —A rj = BTj = Aler = B’l‘]’tr = land Tiy = * =Ti, = T;(1) = " = Ti(r) = RQ
= =R, =RW = R(T) =1, then we can obtain the same double finite integrals in generalized of

multlvarlable I- functlon (extensmn of multivariable I-function defined by Prasad [7]).

Remark 8.

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]
and then we can obtain the same double finite integrals, see Mathur and Tulsiani for more details [5].

4. Conclusion.

The importance of our all the results lies in their manifold generality. Firstly, in view of general arguments utilized in
these double integrals, we can obtain a large simpler double or single finite integrals, Secondly by specialising the
various parameters as well as variables in the generalized 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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