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ABSTRACT

The object of this paper is to establish an general Eulerian integral involving the product of two multivariable I-functions defined by Prasad [1], a
class of multivariable polynomials and a generalized hypergeometric function which provide unification and extension of numerous results. We will
study the particular cases concerning the multivariable H-function and the Srivastava-Daoust polynomial
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1.Introduction

The object of this paper is to establish an general Eulerian integral involving the product of two multivariable I-
functions defined by Prasad [1], a general class of multivariable polynomials and a generalized hypergeometric
function with general argument which provide unification and extension of numerous results. The multivariable I-
function is an extension of the multivariable H-function defined by Srivastava et al [7]. We will use the contracted form.

The multivariable I-function of r-variables is defined by Prasad [1] 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 [1]. 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
largzl] < iﬁm, where
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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 :
I(zy, -+, 20) = 0( |24 |201% ) maz (2] 2] ) = O

I(zy, o 20) = 0( 1] oo 2] ) omin( 2] 2] ) = o0

where k=1,--- ,r: Oz;C = min[Re(bgk)/ﬁﬁk))],j =1,---,myand
B = maw[Re((a_g-k) - 1)/a_§.k))],j =1, ,ng

We will use these following notations in this section :

z1 (1) (2 co
(a 2]7a2] 0423 )1»]3/2"” !

I(ZH . ZH) _ 0,m5;0,m5; ;O,n;:m/(l),n/(l);m s/ (W) ! ()
1s Pu) T Tl gl Dl D ql D) g (D) sp! (W) g/ (w)

Z’;u ( ]76/(1)7/3/(2)) 1,ghs """

w 1 1 i N
(8 ;(J),... ,oz;j( N (a;( ),a;( ))1,p’<1>5"' ;(a;,( )7053,( )1 prw
(1.4)
(B33 B By 05 B g @ 8 g
_#/ v | Y(xy, - )ﬁg(m)z’-’”idx ede (1.5)
- (2mw)v L o uizl e 1 ' |

The defined integral of the above function, the existence and convergence conditions, see Y,N Prasad [1]. 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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1
where |argz!| < 59;'77
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wherei =1,--- ,u

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 :

Iz, z) = 0[]0 [241% ) ma (2] - 2] ) = 0
Iz, 20) = 0([201% ezl ) cmin(|2] - |20 ) — 00
wherek = 1,--+ ,2:0a) = min[Re(b;(k)/B;(k))],j =1,---,mj and

v =maz[Re((a)" —1)/a )], j=1,-- .1

Srivastava and Garg [4] introduced and defined a general class of multivariable polynomials as follows

hi1Ri+--h R, <L ZRl ZR“
h S 7hu . 1 te
SLl [Zlv"' 7Zu]: Z (_L)h1R1+"'+huRuB(E7 Ry, Ry )R Ru ] (1.7)
Ry
Ry, ,R,=0
The coefficients are B[E; Ry, . . ., R,] arbitrary constants, real or complex.

2. Integral representation of generalized Lauricella function of several variables

The following generalized hypergeometric function in terms of multiple contour integrals is also required [5 ,page 39
eq .30]

T4,
72 E ipFQKAp) (Ba)i~(@1 + -+ + ;)]
Aj+s1+--+sp)
Bj+si4-+s)

] 1

[(—s1) - -T(=s.)z] ---airdsy - - - ds, (2.1)

where the contours are of Barnes type with indentations, if necessary, to ensure that the poles of I'(4; +s1 + -+ + s,)
are separated from those of I'(—s;),j = 1,--- , 7. The above result (1.23) can be easily established by an appeal to the
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calculus of residues by calculating the residues at the poles of I'(—s;),j = 1, -

The Lauricella function Fgc) is defined as

+ bi+ G-, T(be +
Fék) la,by, - ,bps iy, - ap] = F,gc / / a ZJ 1CJ) by +G) (b + Cr)
[ (a) [Tj— T(b;) (2mw)* L (c +Y8 Cj)
k
[T (=) dCy - - - déx (2.2)
j=1
where max [|arg(—x1)],-- -, |arg(—z)|] < 7, c#0,—1,-2,

In order to evaluate a number of integrals of multivariable I-function, we first establish the formula

b k k
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where a,b € R(a < b),«, 3, fi,95,0, € C,(i =1,--- k) ; min(Re(a), Re(8)) > 0 and
b—a)f;
max M <1
1<k (| afi + gi
Fgc) is a Lauricella's function of k-variables, see Srivastava et al ([6], page60)
k
The formula (2.2) can be establish by expanding H(fy t+9;)°’ by means of the formula :
j=1
= (@),
1=z =) (e < 1) 2.4)

r=0

integrating term by term with the help of the integral given by Saigo and Saxena [2, page 93, eq.(3.2)] and applying the
definition of the Lauricella function F,(jk) [3, page 454].

3. Eulerian integral
In this section , we note :
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We obtain the I-function of s + w + k -+ [ variables.
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k
@
or P < Qand max || t+ CJ' <1 a<t<b
Q [<ich i [ g] (a <t<b)

Proof

First expressing the class of multivariable polynomials defined by Srivastava et al [4] in serie with the help of (1.7),
expressing the I-function of s-variables and u-variables defined by Prasad [1] by the Mellin-Barnes contour integral
with the help of the equation (1.2) and (1.5) respectively, the generalized hypergeometric function pFQ () in Mellin-
Barnes contour integral with the help of (2.1). Now collect the power of (f;t+ g;) with j =1,--- ,k and use the
equations (2.1) and (2.2) and we obtain k—Mellin-Barnes contour integral. Changing the order of integration and
summation (which is easily seen to be justified due to the absolute convergence of the integral and the summations
involved in the process) and interpreting (r + s + k + {)—Mellin-barnes contour integral in multivariable I-function of
Prasad, we obtain the desired result.

4. Multivariable H-function

If A= B =U =V =0, the multivariable I-function reduces to the multivariable H-function and we obtain

b k
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H
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: i (%)
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Ll, Lj,LQ, %, %/; B’

2 (b—a)T1 TV

O)
\ H?:l(a’fj—}_gj)cj

under the same notations and conditions that (3.21) with A=B =U =V =0

A B’ B r
e L L (b5 g, 4
b) If B(L; Rl, ctt 7RT) = c D<T) (’l") (4‘2)
szl(cj)RNp; -+R, 1/)(’”) H ( )R15J o 'Hj:l (d] )R,,(S;T)

then the general class of multivariable polynomial 521 e ohr [21,- -, 2] reduces to generalized Lauricella function
defined by Srivastava et al [3]. We have the following result under the same notations and conditions that (3.21)
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zs(b—a)“5+p5

(s)

Al

[15_(afj+g;)
zi(b—a)“/l+p/1

NAO)
[T5_i(afj+g;)"

2 (b_a)uﬁﬁpg

Vi0nst+n! +l4+k+2;X )
Uips+pl, +14+k+2,qs+¢, +14+k+1;Y H?:l(afj +gj)>\j (4.3)
(b—a)f1
afi+g1
(b—a)fx
afr+gr

zi/(b_a)ﬂ'l +v1q
(1)

¢y
izl(afj‘}‘gj) I

B ; Ll,Lj,LQ,%,%/;B/

2z (b—a)T Tl

)
¢

(_L)h1R1+~~+h7«RrB(E; Ry, 7R7”)
Ryl R,

/
where B, =

,B[E; Ry,..., Ry is defined by (4.2)

Remark:

By the following similar procedure, the results of this document can be extented to product of any finite number of
multivariable I-functions and a class of multivariable polynomials defined by Srivastava et al [4].

5. Conclusion

In this paper we have evaluated a generalized Eulerian integral involving the product of two multivariable I-functions,
defined by Prasad [1], a class of multivariable polynomials defined by Srivastava et al [4] and a generalized
hypergeometric function with general arguments. The formulae established in this paper is very general nature. Thus,

the results 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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