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ABSTRACT

In the present paper some interesting results have been obtained on integrating the multivariable Gimel-function defined in this document with respect
to its parameters. Results obtained are important in connection with the study of the problems of applied Mathematics and 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.
Also Ny = N'U {0}. We define a generalized transcendental function of several complex variables.
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the right of the contour Lj, and the poles of ro)” (dy“) — 5](k)sk) G=1,---,mF)(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(zx)| < §A§k)7r where
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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, =G, =+ =pi,_, = ¢,_, =0and Asj = Agjs, = Baji, =+ =A,j = Apji, = Bpji, =1
A, = Ay, = Brji, =1, then the multivariable Gimel-function reduces in the multivariable Aleph- function defined by
Ayant [1].

Remark 2.

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

[71.

Remark 3.

Ingj = A2ji2 = BjSz = :Arj = Arjir = Br‘jir = L’:lIldTZ'2 = =T, =T = =Tir) = RQ == RT = R(l)

= ... =R =1, then the generalized multivariable Gimel-function reduces in multivariable I-function defined by
Prasad [6].

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 [8,9].

In your investigation, we shall use the following notations.
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X = piyeins Tias Roi o 50iy s Giv 15 Tiry 2 R 13Y = pins @i, To0s RY5- iy, g Ty s R (1.12)

2. Required results.

The following known results ([3], p. 300, Eq.(21) and Eq.(22)) will be required

Lemma 1.
oo i . ﬂ(bfa)

/ sin Tz dr — . sin _ (2.1)
o Dla+2)L(b—2)T(c+z)T'(d — x) 2l ()T (<2 ) T'la+d—1)

where a+d=b+c;Re(a+b+c+d)>2

Lemma 2.
oo Tr(b—a)

/ cos T dr — _ co . (2.2)
o D(a+2)0(b—2)[(c+z)['(d—x) 2r (42T (C+ ) Fla+d-1)

where a+d=b+c;Re(a+b+c+d)>2

3. Main integrals.

In this section, we evaluate five integrals with respect to their parameters involving the generalized multivariable
Gimel-function.

Theorem 1.
71 A; A: A
o U;0 \4
: ;UM . . —
/ SILTL jX;pi,\ iy T4,Tip Rl Y . . de =
— 00

z. | B; B, B : B
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sin ”(b;a) U0,V N A
2 3X7§p,i7~Téi7~+3;Ti7~:Rr:Y . . G.1)
z | B; B,B|: B
where

Bi=(Q-a—wx;hy, - b3 1), (L =b+ x5k, hes 1), (L—c—xyky, oo ke 1), (1 —d+ x5k, -+, k3 1)(3.2)

and

b d
B = (1= S5 e it ) (1= S5 e 1) @ b e bR ) (33)
provided

hiki >0@=1,---,r),Re(a+b+c+d)+2) (hi+k) min Re

P 1<G<m )

(@)
Do (dg)ﬂ -
J i :
6j
larg(zk)| < %Agk)w where AZ(-k) 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. Now we evaluate the
inner integral with the help of the lemma land we interpret the result. Thus we apply the multiple integrals contour
(1.1), we obtain the desired result (3.1)

Theorem 2.
z1 | A A Ay A
/ sin 7w J}U(;;(;’i"’iz e ' dr =
- Zp B;B: B
z1 | A;A AL A
sin Tr(b;a) U:0 vV
2 X;pyzr’:’?):qirﬂ'ir:Rr:Y . (3-4)
Z B; B: B
where
AQ - ((I+l,h1, ~hT71)a(b_x*h1’ ,hr71),(0+$,k1, akTv]-)a(d_xaklv ak’l‘a]-) (35)
and
, a+b c+d ) . )
Al = 5 hy,oe b1, 5 ki, oo ke 1) (a+d—1;hy + Ky, hy + Ky 1) (3.6)
provided

hiyki > 00 =1,---,7), Re(a—f—b—i—c—l—d)—QZ(hi—}—ki) min Re

1< <m®

A dW
1)y> | > 2
9

i=1

1
larg(zi)| < iAgk)w where Al(-k) is defined by (1.4).

Theorem 3.

ISSN: 2231-5373 http://www.ijmttjournal.org Page 169



lalitha
Text Box
International Journal of Mathematics Trends and Technology (IJMTT)  - Volume 56 Number 3 - April 2018


lalitha
Text Box
ISSN: 2231-5373                                http://www.ijmttjournal.org                           Page 169



International Journal of Mathematics Trends and Technology (IJMTT) - Volume 56 Number 3 - April 2018

z1 | Ay A, Az A

oo
. U;0,n.:V . : =
/ B . dr =

- 2 | B; B, Bs: B

. m(b—a)
Sin 2 U;0,n,:V
2 Xipip +2,qi, +1,74, : RptY

71 | AJA AL A
: : 3.7)
z | B; B, B;: B

where
As=(a+xshy,- s hes1), (b= hy, o hyes1);Bs = (1 —c— a3k, oo k1), (L—d+ a3k, ks 1) (3.8)
and

c+d
2

) d(.i)
D§’>< J )] > 9.
5"

b
AZ‘%: <m;7h17 7hrvl>7(a+dlah1k17athT;1)7Bé_ <1

sk, 7kr§1> (3.9)

provided

hi kiyhi —ki > 0@ =1,--- 1), Re(a+b+c+d) -2 (h—k) min Re

P 1<j<m®
1
larg(zi)| < iAgk)w where Al(-k) is defined by (1.4).
Theorem 4.
71 A; A, A4 t A
(oo}
/ sin j)Uf;;(I)’ﬁr-&:-‘?/mT +2,7i, 1 RtY dzr =
—0oQ
Zy B; ]37 Bs: B
b 71 | Ay A A A
sin = 2—61) U;0,n,.:V . .
5 X bl bz Ry | _ (3.10)
z. | B; B, B} : B
where

A4:<C+'Tah’17 ah771)7(d_1‘7k17 7]/»'7,1),34:(1_(1—.’1?,}“, 7h7’31)7(1_b+x7h1a 7h7‘a1) (311)

and
d b
L= (%kl ,kr;l);BQ= (1—%;%-- ,hr;1>7(2—a—d;h1—k1,-~ hy = Ky 1) (3.12)
provided

hikiyhi — ki > 0@ =1,---,r), Re(a+b+c+d) +2 (hi—k) min Re

P 1<j<m®

WD
(4) j
Dj (—5@))] > 2.
J
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1
larg(zi)] < §Agk)7r where Agk) is defined by (1.4).

Theorem 5.
z1 | Ay A A5 A

o0
. U;0,n,:V . =
/ sinma I3 " s 0 i Ry _ do =

- 7 | B; B, Bs: B

. m(b—a)
S 2 jU;O,nT:V
2 Xipir+2,6iy Tip : ReY

where

A5:(a+x;h17"' 7h/7‘;]-)a(b_x;h17"' 7hr;1),(0+fl’;k’1,"' qk7‘7]-)a-B5:(]-_d_|_x7klq 7k7‘11)

and

b
Ag: <%7h17 7h7’;1)7(a+d_]—;h1_k1;"' ;hr_kr;]->

provided

1< <m®

”
hiyki >06@=1,--- ,r),Re(a—l—b—i—c—I—d)—QZhi min  Re
i=1

gD
D]@ > 2
9

To prove the theorems 2 to 5, we use the similar methods that theorem 1.

1
larg(zk)| < §A§k)7r where AZ(-k) is defined by (1.4).

(3.13)

(3.14)

(3.15)

Remark : We can establish another five integrals which involves cos 7z in place of sin 7z and using the lemma 2.

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 Goyal and Agrawal [5] have studied these

integrals about the I-function of two variables defined by these authors mentioned above [4].
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