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Integration of certain generalized Gimel-function with respect to their parameters
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ABSTRACT
The object of the present paper is to establish four integrals associated with generalized multivariable Gimel-function defined here. The integration is
perfomed with respect to a parameter. 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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and verify :

0<my <¢qi,,0< N2 < piy,---,0<mM,y <¢q;,,0< Ny <p;,, 0K m® < Gy, 0 <m < g
3) 1, (ia=1,--- ,Re) eERT;7; €RY (i, =1,--- ,R.);7;00 ERT(i=1,--- ,R<k)),(k: 1,00 ,7).

4)7('“ C(k) ERY (=1, ,mp)i(k=1,---,7); 5(k) D(k) eR*(G=1,-- ,mp);(k=1,--- 7).
Ck](cl]),AijR+;(j=1,~'-,nk);U{?:Q,"',T);(ZZL'-',k).

B} By € R (=1, ymy)i (b =2, ,r); (1 =1, k).

o) Ao €RY (G =np+ 1, pi )i (k=2 1) (L=1,-+ k).

B Brjio €RT(j=mp+ 1, q5); (k=2 ,r);(l=1,-- k).

Oy ERYL (i =1, RW); (= mp + 1, g )i (b =1, 7).

ﬂ/;f()k) ERT(i=1,- R(k)) G=np+1,- pw);(k=1,---,7).
5)c§k)€(C;(j:1,-~-7nk);(k:1,---,r);d;k)e(c;(jzl,---,mk);(k=1,~--,7').

arjirn €C;(G=nr+1,--- ,pi);(k=2,--- 7).

brjin €Ci(G=mp+ 1, ¢, ); (k=2,---,7).
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A €Cii=1, RD); (G =mp+ 1 qw)i(k=1,-- 7).
Yo €C =1, RO (G =m+ 1, pyon); (b =1, 7).
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
loop, if necessary to ensure that the poles of 42 (1 —ag; + i ag;)sk> (j=1,--,n2), [A4sd (1 —as; + Z oy qk>
k=1 k=1
(G=1,-- ,ng),--- , DA (1 — a +iaff?> G=1m), TG (1= 9@ ) (=1, )k =1, 1)to
i=1
the right of the contour L and the poles of P2/ <b2j - Zﬁ;?w) (j=1,---,my), B < : Zﬂ3] ek) j=1,---,m3)

,-oe  TBri <brj - Zeﬁ?) G=1,---,my), T2" (dﬁ’f’ - (5](-k)sk) (G=1,--,m")(k=1,--- 1) lie to the left of the
=1

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 :

N(Zh"' >ZT) = 0( |z1|a1a"' 7‘zrlar))ma$( |21|,--- 7|27“| ) —0

N(zg,--- ,zr):0(|zl|61,--- ,|zr|5’"),min(|z1|,--- ,|zr| ) > 0O where i =1,--- 7
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Remark 1.
If me=ng=--=mp_1 =nr_1=pi, =qi, = =pi,_, = qi,_, = 0and Azj = Baj = Agji, = Baji, = - =

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

Remark 2.
Ifmz—nz mr=nr=pi2 =qi, =" =pi, =¢, =0and 7, = =7, =T;0) = =Tu» =Ry =
=R, = R(1 =...=R" =1, then the generalized multivariable Gimel-function reduces in a generalized

rnultlvanable I- flll'lCthH (extension of multivariable I-function defined by Prathima et al. [4]).

Remark 3.

ISSN: 2231-5373 http://www.ijmttjournal.org Page 115



lalitha
Text Box
International Journal of Mathematics Trends and Technology (IJETT)  - Volume 56 Number 2 - April 2018


lalitha
Text Box
ISSN: 2231-5373                                http://www.ijmttjournal.org                           Page 115



International Journal of Mathematics Trends and Technology (IJETT) - Volume 56 Number 2 - April 2018

IfAg; = Byj = Agji, = Baji, =+ =A; =Byj =Arji, = Brji, =land 73, = =7, =T;0) =+~

=Ty = Ry

—-=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 [3]).

Remark 4.

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 [5,6]).

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

(1.5)

(1.6)

(1.7)

(1.8)

(1.9)

(1.10)

(1.11)

(1.12)

In this paper, we require the following result. It’s a hypergeometric function with unit argument given by Whittaker and

Watson [7]

Lemma.
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1 Ta+z)l'(b—2)(c—2) e g, _ Ma+b)l(a+c)T(d—a—b—c) ptwrs
I'(d—x) I'(d - b)(d — c)

2w

2.1)

provided Re(d —a—b—c¢) >0
3. Main integrals.

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

Theorem 1.
z1 | A; (1-a-xshy, -+ b 1), A A
1 “e F(b B .T)F(C ) iwrr;c jU my,n+1:V . . d],‘ _
2mw —woo F(d — :L') Xipiy+1,qi,,Ti :RelY ) )
Zy B; B: B
et LA (Tasbsh, o by 1), (1= a = ¢ Ry hes 1), A A
eiuﬂra

Umyr+1,n,.42:V . .
—P(d — b)F(d — C) JX;pirr—Zqij—}—l,nr:R,,,:Y . ) (31)
Zre:i:wﬂ'hr B; (d—a—b—c;hl, Ce ;hr; 1), B:B

provided

(i
. by
hi>0(=1,---,r),Re(d—a—b—c—d +Zh nin Re(ZZBhJﬂ};LJ,+D§)§Zi)>>O.

<gsm y ,
1<]<m(1) h=2 h'=1 hj i

1
larg(zx)] < §A§k)7r where Agk) is defined by (1.4).

Proof
To prove the theorem 1, we replace the generalized 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

1 wee F( -+ Z:: his; — .CC) +wra
He’“ A {2 w/ T ) erdr|ds - dse - (32)

Ly L

Now, we evaluate the inner integral with the help of the result given by Whittaker and Watson [7] and interpret the
resulting expression with the help of (1.1), we obtain the desired result.

Theorem 2.
z1 | A; Aj(1-a~c;hy, hei1): A
—1 o +wrz sU;mye,n:V . .
21w J_ e I'(b—2)'(a+x)(c—x)e ™ I Xopir 1,y Tip RoY ] ' dr =
Zy B; B: B
z1 | Ay A(d-bshy, oo e 1), (d = cihayeoe e 1) T A
D(a+b)T(a+ e I | ‘ (33)

Zy B; (d-a-b-c;hy,--- ,h,;1),B: B
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under the same existence conditions that (3.1).

Theorem 3.
Lo (b —2)'(a+2)T(c— x)ete™
21w J_ oo
z1 | A; (1-c+xshy, -+ Ay 1), A, (d — x; e, Jhey1) 0 A
Usmpr,nyr v . . wTa
X;Z,.L;l,.,nT:RT:Y ) ) dz =T'(a+ b)et
Zy B; B: B
71 | A; (T-a~cshy, - he; 1), A, (d = by hy, - he; 1), (d — ¢ 2R, -+ ,2Rp51) 1 A
Uimr+1n,-+1:V . .
X;pir-—i_i-3,qir++l,nr:R,,V:Y . (34)
Zp B; (d-a-b-c;2hy,---,2h,;1),B: B

provided
hi > 0(i =1 Re(d 25 h min R By, bha D()‘if) 0

i >0(=1,---,r),Re(d—a—b—c—d) — Z 1<r§‘1£m e ZZ + (5(1 >

1<i<m® h=2h'=1
1
larg(zi)| < iAgk)w where Al(-k) is defined by (1.4).
Theorem 4.
71 A&7 (1_d-X;h17"' 7h7";1)7A : A

1 wee F(b B ﬁ)r(a =+ 33) twrz U;me,n+1:V .

s | T R | | s -
Zr B; B: B
71 | A; (l-a~dshq, -+, Ry 1), A (c—d; hey -+ LRy 1) 0 A
e:I:wTraF(a + b) Umr+1,n,+2:V . (3 5
TT(e—b)  “Xwetta iRy | _ 5)
Zy B; (c-a-b-d;hy,--- ,h,;1),B: B
provided
r ( RONE]
hi >0(i = ,r),Re(c—a—b—d)—. hi ir}egiz Re(ZZAhJ = Cjz) J (Z) )
=1 o h=2h'=1 Vj
1

larg(zk)| < QAZ(k)ﬂ' where Agk) is defined by (1.4).

To prove the formulae (3.3), (3.4) and (3.5), we use the similarly process.

4. Conclusion.
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The generalized 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.
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