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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 [2] and general class of polynomials of several variables. The
importance of the result established in this paper lies in the fact they involve the I-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 have the particular case of multivariable H-functions defined
by Srivastava et al [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(zlv"' 7Z1") :0(|21‘7"'7 B;),mZn(|z1|, 7|Z7“|)_>OO

withk =1, 7y, = min[Re(B](.k)/éj(.k))],j =1,---,Mjand
5 = maz[Re((Af) = 1)/{)].j =1, N,

Serie representation of multivariable I-function of several variables is given by
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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 :
Al
Ay All
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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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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 :

N(z1,- -, 26) = 0( |22, [ 2]%% ) cmaz(|2a] -, |2] ) = O
R(z1, - 25) = 0( |21, |z5)%) min( |21, -, |2 ) = 00

where k =1,---,z:a) = min[Re(b§k)/ﬁ.§k))],j =1,---,mygand
By, = max[Re((ahg-k) — 1)/a‘§.k))],j =1, ,ng

We will use these following notations in this paper :

U =Dp2,q2;p3,q3; "+ ;Ps—1,qs—1; V = 0,n2;0,n3;- -~ ;0,51 (1.18)
W=0,.q); - ;(p(s),q(s));X = (m/,n); - ;(m(s)m(s)) (1.19)
A = (azk, 0, )i+ 5 (@ 1)k @ (s 1)ks Alls—1ypr ,agijgk) (1.20)
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The multivariable I-function write :
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A LAY
I(z1, - ,25) = Jf{itﬁifﬁ, . (1.24)
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Zg

The generalized polynomials defined by Srivastava [3], is given in the following manner :

[N{/M{] [N{/M;]
SM’ - M Al . Z Z Nl g (=NDagk,
Nj,-- Yi,- 7yt — Kt'
K;=0
K K
AN, Koo s Ny Ky ooy (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
—N{) vk —N{)mx
a; = ( 1) 171 ( t) £ tA[N{,Kl, ,Né,Kt] (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 34 page 302)

()" T(BT(a+ p+v)
2 (p+ DI (v + Dl (a+ B+ p+v)

iy
2
/ sin?* !z cos?? ! 2], (csin? 2)J, (csin®x)dx =
0
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4. General integral
p )\
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(4)
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1
d)|argzi| < §ng)ﬂ' , where ng) is defined by (1.3);i = 1,--- ,r

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

f) The conditions (f) are satisfied

g) The series occuring on the right-hand side of (4.1) is absolutely and uniformly convergent.

Proof

First, expressing the extension of the Hurwitz-Lerch Zeta function (Z><p1’ B ’ip ’211’“:,’(:’ ))
V2R ) )

the help of equation (2.1), the I-function of r Varlables in series w1th the help of equation (1.4), the general class of

M/
S N{l,’- M [yl, - ,yt] with the help of equation (1.25) and the Prasad's

(2X4.¢;6,a) in serie with

polynomial of several variables

multivariable I-function of s variables in Melhn—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

[(a)(a)n = T(a+n) and a= 2t D
a n — an = T (a)

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, Wy, X1, Ay, B1,2,,B,, 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)
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5. Particular case

If U=V=A=B=U; =V, =A;=DB; =0, the multivariable I-function defined by Prasad degenere in

multivariable H-function defined by Srivastava et al [4]. Our integral contain two multivariable H-functions.

We note G1 (776'1,.017 s 777GT,qr) G(T]Gl’ql, ceey 77GT7gT)|A1:Blzo ,we obtain the following formula

3
/ sin2* 1 3 cos?? ! 2.J, (csin Qx)JU(csian)¢Eii,~':-' 7§\p7‘;ll,-'-..'7iq)) (:Xe.p:5,a)
0 ) y\py ’ g

X 721X, 71X, ¢ v
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th’Yt,lJ«t ZT'XOCNBT Z Xnmﬁs
[N{/M{] [N /Mt 00 My G1+ 4G,
DI 3153 DD DD DD DL dammc A L
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(1-H-%(M +v+a+ke+ 22:1 KiYi + 351 NGi,9: )5 B, %)7
(1-%(# +v+a+ke+ 25:1 Ki’)/z‘ + ZZzl nGmgz‘O‘i); %’ B 7775)’
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L G.1)
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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.
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