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ABSTRACT

In the present paper we evaluate a generalized finite integral involving the product of generalized multiple zeta-function, the dilogarithm function, the
multivariable Aleph-function, the multivariable I-function defined by Prasad and general class of polynomials of several variables. The importance of
the result established in this paper lies in the fact they involve the Aleph-function of several variables which is sufficiently general in nature and
capable to yielding a large of results merely by specializating the parameters their in.
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1.Introduction and preliminaries.

The function Aleph of several variables generalize the multivariable I-function recently study by C.K. Sharma and
Ahmad [4], itself is an a generalisation of G and H-functions of multiple variables. The multiple Mellin-Barnes integral
occuring in this paper will be referred to as the multivariables Aleph-function throughout our present study and will be
defined and represented as follows.
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are complex numbers , and the O/S, I} /S, ’yls and 0’ s are assumed to be positive real numbers for standardization
purpose such that
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The reals numbers 7; are positives fori = 1 to R, T; (k) are positives for i(k) =1to R(k)

The contour Ly, is in the Sg-p lane and run from ¢ — 200 to ¢ + 100 where 0 is a real number with loop , if
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contour L, . The condition for absolute convergence of multiple Mellin-Barnes type contour (1.9) can be obtained by

extension of the corresponding conditions for multivariable H-function given by as :
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The complex numbers z; are not zero.Throughout this document , we assume the existence and absolute convergence
conditions of the multivariable Aleph-function.

We may establish the the asymptotic expansion in the following convenient form :
R(z1,-- -5 2r) = 0( |z oo |2 *) ymaz( - 2] ) = 0
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Serie representation of Aleph-function of several variables is given by
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We will note the Aleph-function of r variables Nggfjm - (1.10)
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The multivariable I-function is defined in term of multiple Mellin-Barnes type integral :

71 R, 7 . .
(azjv Qo a2j>17p2’ T
0,n2;0,n3;;0,n0m ;0’5 ;m () n ()
IZZ‘HZ,:I527737’57‘ DAY L1
(21, 22, ..25) P2,92,P3,435 " 3Ps s D5 57 503, q<s)
.l " . .
(b2ja /82j7 BQj)l,qza Ty
s
. (s) (A A ) L (8) (9)
(asjﬂasj7'“ )y Agj )1,ps (ajaaj)l,p’a e 7(aj ) O )1,p<s>

(1.11)

(bSJa sjr” B(S)) 1,gs - (b;76;)1,q’; H (b'g'S)aﬂ](‘S))l,q(S)

ISSN: 2231-5373 http://www.ijmttjournal.org Page 74



lalitha
Text Box
International Journal of Mathematics Trends and Technology (IJMTT)  - Volume 48 Number 1 August 2017


lalitha
Text Box
ISSN: 2231-5373                      http://www.ijmttjournal.org                                      Page 74



International Journal of Mathematics Trends and Technology (IJMTT) - Volume 48 Number 1 August 2017

1 o o S ’
:(27T("})S/L /L E(te,--- ,ts)H@(ti)Zf’dtl“'dts (1.12)

The defined integral of the above function, the existence and convergence conditions, see Y,N Prasad [3]. Throughout
the present document, we assume that the existence and convergence conditions of the multivariable I-function.

The condition for absolute convergence of multiple Mellin-Barnes type contour (1.9) can be obtained by extension of
the corresponding conditions for multivariable H-function given by as :
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wherei=1,---,s

The complex numbers Z; are not zero.Throughout this document , we assume the existence and absolute convergence
conditions of the multivariable I-function.

We may establish the the asymptotic expansion in the following convenient form :
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We will use these following notations in this paper :

U =p2,q2;P3,q3; " ;Ps—1,qs—1; V = 0,m2;0,m3; -+ ;0,m5 1 (1.14)
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A" = (afy, )iy 5 (a0l i BN = O B s 2 (07, B g0 (1.19)

The multivariable I-function write :

Iz1,oehzs) = Iph, i |- (1.20)

Zg

The generalized polynomials defined by Srivastava [5], is given in the following manner :
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Where Mj, -+ , M. are arbitrary positive integers and the coefficients A[Nj, K1;--- ; N/, K;| are arbitrary
constants, real or complex. In the present paper, we use the following notation
(_N{)M/Kl (_Nt/)M/Kt ’ /
ay = i ... X ANy, K-+ 5 N, Ky (1.22)
2. Generalized multiple Zeta-function
Bin Saad et al [2] have defined the generalized multiple Zeta-function qbff)/\l A (331, e T, 2, a) by
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where |2;| < 1,i=1---,8,s € ZT,uy € C\ {0,—1,—2,---} and
a€C\{=(\i,pi),pi € NU{0}},Re(z) >0
3. Required integral
we have the following integral, see Brychkow ([3], 4.2.3, 1 page 180).
E] 27Ut (w4 v + 1)
sinfzsinaxJ, (bsinz) dx =
/0 o ) [(v+ 1) 25229 4 1) T 28Ee 4 )
p+uv+1l pdv
B & ra
XQE? e ,—Z sin <7> 3.1

D e = = |

ISSN: 2231-5373 http://www.ijmttjournal.org Page 76



lalitha
Text Box
International Journal of Mathematics Trends and Technology (IJMTT)  - Volume 48 Number 1 August 2017


lalitha
Text Box
ISSN: 2231-5373                      http://www.ijmttjournal.org                                      Page 76



International Journal of Mathematics Trends and Technology (IJMTT) - Volume 48 Number 1 August 2017

with Re(pu +v) > —1

4. Main integral

We have the following generalized finite integral :
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a) min{pivj,ck,m}t>0i=1- s j=1,--- t,k=1,---,rl=1---,R, Re(z) >0
(4) R (4)
d; b;

byRe[p + v + Z piPi + ; Qg 1%151\4 5(2) Zm 1<§I27I,ll< ) B(Z)] > 1

1
o |argzk| < §A§k)7r , where A,gk) is defined by (1.5);2 =1, -+ ,r

1
d) largZi| < §Q§k)7r, where Ql(-k) is defined by (1.11) ;¢ = 1,--- , s

e) The multiple serie occuring on the right-hand side of (3.1) is absolutely and uniformly convergent.
|| <1l,i=1---,5s€cZ,uecC\{0,—-1,-2,---}and a € C\ {—(N\i,ps),ps € NU{0}}

Proof

WAL, s ($1Xfl, s ,iEgXé)S,Z,a)in multiple

serie with the help of equation (2.1), the Aleph- functlon of r variables in series with the help of equation (1.6), the
Ny, tt with the help of equation (1.22) and and the Prasad's
multivariable I-function of s variables in Melhn—Barnes contour integral with the help of equation (1.9), changing the
order of integration ans summation (which is easily seen to be justified due to the absolute convergence of the integral
and the summations involved in the process) and then evaluating the resulting integral with the help of equation (3.1)
and expressing the generalized hypergeometric function oF3 in series. Use several times the following relations
I'(a)(a)p =T(a+n) and a= Mat1)
n — an = T (a)

Mellin-barnes contour integral, we arrive at the desired result.

First, expressing the multiple generalized the Zeta-function ¢

general class of polynomial of several variables S

with Re(a) >0 . Finally interpreting the result thus obtained with the

The quantities U, V, W, X, A, B, 2,8, A" and B’ are defined by the equations (1.14) to (1;19)

5. Particular case

If U =V = A= B =0, the multivariable I-function defined by Prasad degenere in multivariable H-function defined
by Srivastava et al [6]. We have the following result.

1 ylx'Yl
-l . . (5) P1 o M{f"’Mt/
sin wsmava(bsmx)qbu,Al’m AL (tlml AR z,a)Sth N,
0
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under the same notations and conditions that (4.1) with U =V =A=B =0

6.Conclusion
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In this paper we have evaluated a generalized finite integral involving the multivariable Aleph-function, a class of
polynomials of several variables a sequence of functions and the multivariable I-function defined by Prasad. The
integral established in this paper is of very general nature as it contains Multivariable Aleph-function, which is a
general function of several variables studied so far. Thus, the integral established in this research work would serve as
a key formula from which, upon specializing the parameters, as many as desired results involving the special functions
of one and several variables can be obtained.
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