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ABSTRACT

In the present paper we evaluate a general integral involving the product of the extension of the Hurwitz-Lerch Zeta function, product of two Bessel
functions and product of two the multivariable I-functions defined by Prasad [4] 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

In the present paper we evaluate a general integral involving the product of the extension of the Hurwitz-Lerch Zeta
function, product of two Bessel functions and product of two the multivariable I-functions defined by Prasad [2] and
general class of polynomials of several variables. We will study the particular case of multivariable H-function defined
by Srivastava et [4]

The multivariable I-function is defined in term of multiple Mellin-Barnes type integral :
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The defined integral of the above function, the existence and convergence conditions, see Y,N Prasad [2]. 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 :

1
largzi| < §ng)7r, where
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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 I-function.

We may establish the the asymptotic expansion in the following convenient form :
I(z1,-0+ ) = 0( |z, [z, ) omaz( |z, 2] ) = O

/ .
I(z1,-+ -y 2) = 0(|l,- - [z|%) min( |zl - 2] ) = 00

where, with k = 1, |1 : 7}, = min[Re(Bj(.k)/5j(.k))],j =1,--+, Myand

5 = maz[Re((Af) = 1)/{)].j =1, N,

Serie representation of multivariable I-function of several variables is given by

G1+ +G,
N(y:l?... 7?/7‘) = Z Z Z 5 Gl '6g GT!¢(T]G17917”' 717Gryg'r')
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Where ¢(., -+ ,.),0;(.),i = 1,--- | r are defined by Prasad ( see integral (1.2))

NGy,91 = T7 oy NGr,gr = T
which is valid under the conditions 55(;? [B; + pi] # (5j(-i) [B;i + G, (1.5)
forj 7é MZ7MZ = 17”'77Gi,gi;Pi7Ni = 071727"' » s Yi 7é 077/ = 17 , T (1-6)

In the document , we will note :
G(nlegl’ ) nG'r':Q'r) — ¢(77G17917 e 777Grag7')91 (nthl) U 67'(77G7'7g7') (17)

where ¢(7]G1,gl’ T 77]G7‘79r)’ 61 (nG1’91)7 T QT(nGr,gr) are given in (1.2)

We will use these following notations in this paper :

Ul =P,Q2;P3,Q3;- - ; Pr_1,¢,-1; V1 = 0, N2; 0, N33+ - - 50, N g (1.8)
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The multivariable I-function of r-variables write :
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The multivariable I-function of s-variables is defined in term of multiple Mellin-Barnes type integral :
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The defined integral of the above function, the existence and convergence conditions, see Y,N Prasad [2]. 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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The complex numbers 2; 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 :

R(z1,-oe,2) = 0( |21 ]2 ) omaz( |z, -+ 2] ) = 0

N(Z17"' >Z8) :0( |Z1|6£7"' 7|ZS|B;)’min( |Zl|7"' 7|ZS| ) — 0

where k=1, ,z:q) = min[Re(b;k)/B.gk))],j =1,---,mpand
B, = max[Re((a}”) = 1)/a")).7 =1, .my

We will use these following notations in this paper :

U=p2,G2;D3,q3; " ;Ps—1,9s—1; V = 0,m2;0,n3; -+ ;0,n5_1 (1.18)
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The multivariable I-function write :
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The generalized polynomials defined by Srivastava [3], is given in the following manner :

[N{/M{] [N{/M;]
M, M N1 g, (=N{)ak,
SN/ .. [yla : 7yt - Z Z Kt'
K;=0
K K
AINY, Kys-oo i Ny Ky o (1.25)
Where M, - -+ , M. are arbitrary positive integers and the coefficients A[N7, K1;--- ; N/, K| are arbitrary
constants, real or complex. In the present paper, we use the following notation
(=ND)mx —Ni) i
a; = 1. (=N ~A[N{,Ky;--- ; N/, K{] (1.26)

Ky K

3. Extension of the Hurwitz-Lerch Zeta function

The extension of the Hurwitz-Lerch Zeta function ¢(z, S, a) is introduced by Srivastava et al ([5],eq.(6.2), page 503) as
follows :

n

e pO1 o = Aj)n
d)(pl? 7pp7 19777 q) (Z;57a> :Z j 1( ) Pj % Z_

A e s S,

(3.1)

with: p, ¢ € No, A; GC( -,p),a,pu; € C\Zy (j=1,--+,q),p;,01 € RT

=1,
(j=1,- wnk—l ,q)

1
where A > —1when s,z € C; A = —land s € C,when|z| < v*,A = —1 and Re(x) > §when

We denote these conditions, the conditions (f).

3. Required integral

We have the following integral, see Luke ([1], 13.3.2 35 page 302)

LI - . 8)" (5) Tla+ W8+ v)
/osm2 'z cos® ! wd, (esin® z).J, (dcos’z)dr= (u(+)1)(2(31 D(a+ B+ p+v)
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4. General integral
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Let Xop = sin’*zcos®x and b = . We have the following result :
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1
d)argz| < 595’%, where Q% is defined by (1.3);d = 1, -+ , 7

1
e)|argZi| < iﬂg(k)ﬂ, where Q;(k) is defined by (1.17) ;2 =1,--- , s

f) The conditions (f) are satisfied

Proof
p17 o PpyT1,tt 704)
First, expressing the extension of the Hurwitz-Lerch Zeta function ¢( Ap s o)
the help of equation (2.1), the I-function /of r Va/rlables in series with the help of equation (1.4), the general class of
M, .M ) .
polynomial of several variables S N,l_“ N/t[y17 s ,yt] with the help of equation (1.25) and the Prasad's
1977 04V

(2X4,e;8,a) in serie with

multivariable I-function of s variables in Mellin-Barnes contour integral with the help of equation (1.16), 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 4F% in serie, use several times the following relations
r 1
I(@)(a)y = an) and 0= -

barnes contour integral, we arrive at the desired result.

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

The quantities .Uy, Vi, Wi, X1, Ay, B1,%,,9B,,A] and Bj are defined to (1.8) of (1.13) and the quantities
U V,W,X,A,B,2,B, A’ and B’ are defined by the equations (1.18) to (1;23)

5. Particular case
If U=V=A=B=U; =V, =A; =B; =0, the multivariable I-function defined by Prasad degenere in

multivariable H-function defined by Srivastava et al [5]. Our integral contain two multivariable H-functions.

Denoted (G1 (77@1,91, SRR TIGrag'r) G(nGl,gu s 777GT,gr) |A1=B1 —0 ,we obtain the following formula

g
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0 b b b 7 b
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(k+%(ﬂ,+(1+l€—|—2221 Ki’)/i+Z;=1nGi,giai);_%a”' 7_%)59[;14/
. (5.1)
(k+n+%(ﬂ+a+le+zzzl K’L,}/Z _'_22:1 nGi,giai);_n_gl7"' ’_772_5)’%;3’

under the same notations and conditions that (4.1) with U =V =A=B=U; =V, =4, =B =0

6. Conclusion

In this paper we have evaluated a generalized integral involving the product of two Bessel functions, a class of
polynomials of several variables, the extension of the Hurwitz-Lerch Zeta function , and product of two multivariable
I-functions defined by Prasad. The integral established in this paper is of very general nature as it contains Multivariable
I-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.

REFERENCES

[1] Luke Y.K. Bessel functions . Midwest. Research. Institute.Kansas City. Missouri (1962).

[2] Y.N. Prasad , Multivariable I-function , Vijnana Parishad Anusandhan Patrika 29 ( 1986 ) , page 231-237.

[3] Srivastava H.M. A multilinear generating function for the Konhauser set of biorthogonal polynomials suggested by
Laguerre polynomial, Pacific. J. Math. 177(1985), page183-191.

[4] H.M. Srivastava And R.Panda. Some expansion theorems and generating relations for the H-function of several
complex variables. Comment. Math. Univ. St. Paul. 24(1975), p.119-137.

[5] H.M. Srivastava, R.K. Saxena, T.K. Pogany, R. Saxena, Integral and computational representations of the extended
Hurwitz—Lerch zeta function, Integr. Transf. Spec. Funct. 22 (2011) 487-506

Personal adress : 411 Avenue Joseph Raynaud
Le parc Fleuri , Bat B
83140, Six-Fours les plages
Tel : 06-83-12-49-68
Department : VAR
Country : FRANCE

ISSN: 2231-5373 http://www.ijmttjournal.org Page 83



lalitha
Text Box
International Journal of Mathematics Trends and Technology (IJMTT)  - Volume 49 Number 1 September 2017


lalitha
Text Box
ISSN: 2231-5373                      http://www.ijmttjournal.org                                      Page 83




