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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.
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 :
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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="-=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.

[5].

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 [4].

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.
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2. Required result.

We have the following result ([3], Erdelyi et al. p .300).

/OO dz MNa+b+c+d—3)
wlla+2)L(b+2)l(c—2)(d-2) T(a+c—1)I(a+d-1)I'b+c—1I(b+d-1)

where Re(a +b+c+d) > 3.

3. Main integrals.

Theorem 1.
71 A; A: A 71 | AjA,A A
U;0,n,:V . . _ =U;0,n+1:V
/ jX;piT,q.;T+4,TiT:RT:Y . X dl‘ - :X;pirqtl,qir +4,7; R Y . .
z. | B;B,B;: B z. | B;B,B]: B
Where
B = (1 —a—x;Zai;l) , (1 —b—x;Zbi;l) , (1 —c—l—x;Zci;1> , (1 —d—l—x;Zdi;l)
i=1 i=1 i=1 i=1

Al:(4*a7b*cfd§a1+b1+cl+d1,"' 7ar+br+cr+dr;1)
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By = (2—@—092(%—&-&');1) ) (2—a—d;2(ai+di);1) , (2_17_0;2(@—!-@);1) ’
=1 Py 2
(2 —b—d;> (b + dy); 1) (3.4)
=1

Provided

ai,bi,ciyd; 20(t=1,--- 1), Re(a+b+c+d—3)>0
1
larg (z1)] < 3 <A§k) —a;—bi—c; — di) 7 where Agk) 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)

L1 L,

Y(s1,- -, 5r) HQk(Sk)Zk'”
k=1

o0
1
: : d
{/_OO T'(a+ 22:1 a;s;i +x)T (b+ 22:1 bisi+x)T (c+ 22:1 ¢isi —x) T (d+ 2;1 dis; — ) .
ds; - --ds, (3.5)
Now we use the lemma, we obtain
1 ' I'a+b4+c+d—3+ a; +b; +c; + d;
— / / w(817._ Hek 9k Zk ( Zz 1( ) )
(2mw)r )1, L, Fla+c—1+>" (a;+c)s)T(a+d—1+_ (a; +di)si)

1
r (b +c— 1+ E::l(bl + Cz')SZ‘) I (b + d—1 + Z::l(bl + dz)sz)

ds;---ds, (3.6)

Now interpreting the resulting expression in Mellin-Barnes multiple integrals contour with the help of (1.1), we obtain
the desired theorem

Theorem 2.
z1 | Ay A A A z1 | AjAs, A A
oo
U;0,n.41:V . . U;0,n,+1:V/ : :
/ JX;pZ,qirJrB,TiT:R,.:Y i . dx = :[X p77:+1 Qi +4,75,  RyY . ) (37)
— 0o
z. | B;B,By: B z. | B;B,B): B
Where

Bgz(l—a—xiau ) (1—b—bez,1> (1—c+x;ici;1> (3.8)
=1 =1

As=(4d—-a—-b—c—djar+by+c1 —dy, a0+ b+ ¢ —dp;1) (3.9)
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Bl = (2—@—0;2(@—&—@);1) , (Q—b—c;Z(bi—l—cZ-)ﬂ) , (Q—a—d;Z(ai—l—di);1> ,
i=1 i=1 i=1
(2 —b—d;> (b + dy); 1) (3.10)
i=1

Provided
ai,bi,ciyd; 20(t=1,---,r),Re(a+b+c+d—3)>0;a;,b; >d;

1
larg (z1)] < 3 <A§k) —a;—bi—c + di) 7 where Agk) is defined by (1.4).

Theorem 3.
z1 | A; A A3 A 71 | AjAS A A
[ee)
U;0,n,+1:V . . _ =U;0,n,-+1:V . .
/ JX;pir +2,9i, 42,75, :R:Y dr = JX;Pir-i-l,qlr +4,7;, RpeY (3.11)
. . . . .
z. | B;B,Bs;B z. | B;B,B;: B
Where

Az = (c—x;zr:ciﬂ) , (d—m;idﬁl) (3.12)
i=1 i=1

I i i
By3=1[|1—a—u=; ai;1],[1—b—x; bi;1),[1—c+ =z ci; 1 3.13
(3.13)

i=1 i=1 i=1

Aé:(4—a—b—c—d;a1+b1—Cl_dly"' ,ar+br_cr_dr;1) (314)

B; = (2—6L—C;Z((li +Ci);1> ; (2—5—C§Z(bi+cz‘)§1> ) (Q—Q_d5z(ai+di);1> ’
=1 =1 =1
(2 —b—d; ) (b +di);1> (3.15)
=1

Provided

ai,bi,ci,di20(i=1,--- ,T),Re(a+b+c+d—3) >0;a;,b; > c,d;

1
larg (z1)] < 3 (Al(-k) —a; — b +c;+ di) ™ where Agk) is defined by (1.4).

Theorem 4.
z1 | A A AL A z1 | AjALAA
(o]
U;0,n,-+1:V . . _ <U0,n,-+1:V . .
/ jX;pir+31Qi7—+la7—ir:Rr:Y . . dv = jX;pir+37Qir+217—iT:Rr3Y . . (3.16)
— o0
z. | B;B,Bs; B z- | B;B,B,: B
Where

Ay = (b + x; Z Cis 1) 3.17)
i=1
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B, = (1—a—x;2ai;1) , (c—w;Zciﬂ) , <d—x;chi;1) (3.18)
i=1 i=1 i=1
Aﬁl:(47@7()767(*@17[)1701*(11,"' ,ar*brfcr*dr;l) (319)

B, = (2—a—c;i(ai+q);l> , (2—a—d—§:(ai+di);1> , (b—}—c—l;i(ari—di);l),

i=1 =1

”
(b +d—1;) (b +dy); 1) (3.20)
i=1
Provided
ai,bi,ciyd; 200t =1,---,r),Re(a+b+c+d—3)>0;a;, 2 b +c¢;+d;

1
larg (z1)] < 3 <A§k) —a; —3b; + ¢ + di) 7 where Agk) is defined by (1.4).

Theorem 5.

z1 | A; A A5 A 71 | AjAL A A
U;0,n,.+1:V . . _ =U;0n,+1:V . .
/ :IX;pZ: +2,9i, 43,75, Rp:Y . . dx = :IX;p::-i-Q,qlT, +3,74,:RptY . . (321)
— o0

z. | B;B,Bs; B z. | B;B,Bf: B

Where

I T
Ay = (b—&—:c;Zci;l) , (d—x;Zdiﬂ) (3.22)
i=1 i=1

B5_(1—a—x;zai;1>,(1—c+x;zci;1> (3.23)
=1 =1

Ai=MA4—a—-b—c—dja; — by +c1 —dy, - ,ar —br + ¢ —dp;1) (3.24)

B} = <2ac;2(ai+cz->;1> : <2ad;2(ai+di>;1) : <b+d 1;Z<bz-+di>;1> :
=1 i=1

i=1

(2 bty (e —bi); 1) (3.25)
i=1
Provided
a;, bi, ¢, d; 20(22 1,--- ,r),Re(a+b+c—|—d—3) >0;a; = di;c; > by
1
larg (z1)] < 3 (Agk) —a; —bi—ci — di) 7 where AE’“’ is defined by (1.4).

The theorems 2, 3, 4 and 5 can similarly be established by replacing {a, b, ¢, d} respectlvely by

{a+2azsl,b+2b51,c+2015,,d+2dsl} {a+2aisi,b+2b,—5i, —Zczsl,d Zd«%},
i=1 i=1

i=1
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{(l + zrzaisi,b — Xr:bisi,c - Xr:cisi,d — zr:disi}, {(I—l— Zr:aisi,b — ibi5i70+ Xr:cisi,d — zr:disi} .
=1 =1 =1 =1 =1 =1 =1 =1

Remark :
We obtain the same double finite integrals with the functions defined in section I.

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. Secondly, in view of general arguments utilized in these
integrals, we can obtain a large number of particular cases of integrals with respect to parameters.
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