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ABSTRACT

The present paper is evaluated a new Eulerian integral associated with the product of two multivariable I-functions defined by Prasad [1] a
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1. Introduction

In this paper, we evaluate a new Eulerian integral of most general characters associated with the products of two
multivariable I-functions defined by Prasad [1] , a expansion serie of multivariable I-function defined by Nambisan et al
[2] and a class of polynomials with general arguments.
First time, we define the multivariable 7 -function by :
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We may establish the the asymptotic expansion in the following convenient form :
T " n " oy 124 "
Iz, -2, ) = 0( 20" s [z %) s max(]2] oz [) =0
TG, 2 = O ) i |21, [24]) = o
: = minlRe(d™ /6N 5 =1
where k = 1,--- , v : g = min[Re( i / ; ),7=1,--+,mypand
k k .
B = maz[Re((cf") = 1)/ j =1, m,
. dn{" + k; )
We will note ny, , = Z(ST J(hiy=1,--- ,my, ki =0,1,2,-- ) fori=1,--- v (1.7)
The multivariable I-function of r-variables is defined in term of multiple Mellin-Barnes type integral :
71
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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 :
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wherei=1,--- ,r

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 :
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where k=1,--+ ,r:a) = min[Re(b§k)/ﬁ§k))],j =1,---,myand
B = mazRe((aj” —1)/af)].j =1, i

Condider a second multivariable I-function defined by Prasad [1]
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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
where |argz]| < 5@;71',
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n’, P az qs q.
k=1 k=1 k=1 k=1

k=n/+1
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 :

(21, 20) = 0(|z4|* - |20 ) smaz( |24 - 2] ) = O
I(z1,---20) = 0(1417% e =l min( |] - - Jzi]) = 00

: k )Ny
wherek =1, -+ ,2: 0} :mm[Re(b;( )/B;( ))],j =1,---,mjand

¢ =maz[Re((a}”) —1)/a")],j=1,--
wherek =1,--- ,2:a) = min[Re(b;(k)/B;(k))],j =1,---,mj)and
Bl = max[Re((a;(k) — 1)/04;-(’“))},]' =1,---,np

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

[N1/Mi] [Nu/My]
M M, el (=NO)mre,  (=Nu)u, i,
NN Iy ) = Z Z ] =
1- u-
K1=0 K, =0
K
A[NlaKl;"' ;NuaK’u]yll”'yfu (1-14)
where M7, -+, M, are arbitrary positive integers and the coefficients are A[N7, K1;- -+ ; Ny, K] arbitrary

constants, real or complex.
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2. Integral representation of generalized Lauricella function of several variables

The following generalized hypergeometric function in terms of multiple contour integrals is also required [6 ,page 39
eq .30]

A; PFo [(Ap); (Bo); —(z1 + -+ )]

P

1 LA +s1++s,

— / . Hégl ( J 1 )F(—Sl) . ..F(_Sr)miﬂ "'xirdsl - dST (2.1)
2rw)" Juy o T DBy + s+ o+ s0)

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
calculus of residues by calculating the residues at the poles of I'(—s;),j =1,--- ,r

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

o

b l k
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(2.2)

where a,b € R(a < b),q, 8, fi, gi, 04, 7j, hj € C, N e RY (i =1, [ ksj=1,---,1)

bet,
7171

and F: 1: 0 .,0:0,-- %) is a particular case of the generalized Lauricella function introduced by Srivastava-Daoust[3,page
454] given by:
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Here the contour L;s are defined by Lj = Lu¢;00(Re((j) = v7) starting at the point v; — woo and terminating at the
point v + woo w1th vy € R(j =1,---,1) and each of the remaining contour Li 1, - - - , Li1x run from —woo to woo

l

1=
(2.2) can be easily established by expanding H [1 —7(t — a)h"’] ! by means of the formula :
i=1
— (a)’F r
2" (]2l < 1) (2.4)

r:

(1—2)“=
r=0

integrating term by term with the help of the integral given by Saigo and Saxena [3, page 93, eq.(3.2)] and applying the
definition of the generalized Lauricella function [5, page 454].

3. Eulerian integral

In this section , we note :

: IR : IO
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Y =pW g p) g /() /M p(8) g(9) 0 1:...:0,1;0,1;--- 50,1 (3.5)
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(1) 1(3) A1) (r) ~(1) 1(s)
_)‘]_ZKiCj _ZCJ nGi,giaCj 7”'7Cj 7Cj 7Cj ,07"'7070"'70]1,l (3.19)
i=1 =1

L; = [1 +Uj - ZKzA;/(’L) - ZA;‘//@ z,gla)‘g )7 o 7)‘('T)7)‘;'(1) e 7>‘;‘(S)70>' o 10707' te 70]1,k (3.20)

J
=1

h
Py = (b—a)*"8- 1{1_[ af; +9;)° } (3.21)

h
Buﬂ] = (b — a)zle(a;"‘b;)"Gi,gi+Eg:1(ai+bi)Ki H af] + gj i M Ngs by +2 0121 A K; (3.22)
7j=1
—Ni)m K Nu)m, K,
A, = ( K)l'l LB ;() A[Ny, Ky;- - 5 Ny, K] (3.23)

We have the general Eulerian integral.

b l k
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Z0y(t — a)® (b— )% TI5_, (fit + g5) ™

’ ’ 111(1)
A0 (t— )™ (b — ) TTE (fit+g)

I
20 (E = a)®o(b— )% TTE_, (ft +g;) ™
k AWM
z101(t — a)** (b — ) ;- (fit +95) "7
I

’ NG
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z (b a)“1+P1
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Hg 1(afj+‘h)A
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Uprtpl, HAk+2,00+¢, H AR+ 1Y ’(b—a)“ stes
A (s)

1(afj+g;)"d

Tl(b )hl

T (b — a)hl
(b—a)f1
afi+g1

(b—a) i
afr+gk

dt

u
;/’nhiwkiH LKk kAuBu,v[¢1 (nh1,k1 e
k=1

A ; K17K27Kj7K,

B ) L17Lj7L/

VAN A,

,B,B",B,

I nhrkr)]];ﬁhl

(3.24)

We obtain the I-function of 7 + s + k + [ variables. The quantities U, V, X, Y, A, B, K1, K3, K, K;, A, Ay, Ly, Lj, L_;»,

B, B, P1, By, By, and B, are defined above.

Provided that

A) a,beR(a < b);ui,u;,pi,p;,)\lgi),)\;(u),hv eRT, fi,9;,70,05, A €C (i =

u=1---,s50=1,--- 7l>7ai,bi7)\;/(i)7<;/(i) ER+,(i=1,~~- ousj=1,--- k)

al U, XD D e RY (G =1, 05 =1, k)

B) aij,bir, €Cli=1,--- 1j=1,- ,psk=1,---,q); ;)’bgk) ccC
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1<k (| afi + i 1<l

S b’(j)

k

. ‘
) b(J) , )
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by
e+ ij 1<£:n<lm<> 5(9) Z Pi 1<l€<m’(’) 5’(9)} >0
j=1 =1

(E) Re (a + ne, g0+ ZK a; + Zulsz - sz>
=1

Re (6 + Z NGi,g: b; + Z Kibi + Z visi + Ztﬁé) >0
i=1 i=1 =1 =1

>>0(]—1 ,0);

i=1 =1

()\ + ZnGug )\///(z) + ZK )\//(z) + ZS C + Zt C/(z)

i=1

] =1 i=1 =1

P2

() q? na
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ZO‘/ ® Z o, 0 25/ W+Zﬁ’ D o350 |
k=1

k=n’+1

k l
_Z/\;_(i)_ZCJ/,(i) >0 (i=1,-,5)
=1 =1

k 1

! (i) o
@) |org =T [1-mt -] TIUst+9)™ || <5um (@<t <bii=1,---,7)
=1 =1 2
! /'(i) k (i) 1 /
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(H) The multiple series occuring on the right-hand side of (3.24) is absolutely and uniformly convergent.
Proof

To prove (3.24), first, we express in serie the multivariable I-function defined by Nambisan et al [2] with the help of
(1.5), a class of multivariable polynomials defined by Srivastava S ]]\V{l”,:"%“ [.] in serie with the help of (1.14), the I-
functions of r-variables and s-variables defined by Prasad [1] in terms of Mellin-Barnes type contour integral with the
help of (1.8) and (1.11) respectively. Now collect the power of [1 — T (t - a)hi] with
(i=1,---,r;7=1,--- 1) and collect the power of (f;t + g;) with j = 1,--- , k. Use the equations (2.2) and
(2.3) and express the result in Mellin-Barnes contour integral. Interpreting the (r + s + k + ) dimensional Mellin-
Barnes integral in multivariable I-function defined by Prasad [1], we obtain the equation (3.24).

Remarks

If @)ypr=-,pp=p,=-,p.=0;b) =", ptp =ps =+, 1, =0, we obtain the similar formulas that
(3.24) with the corresponding simplifications.

4. Particular cases

If U =V = A= B =0, the multivariable I-function defined by Prasad reduces to multivariable H-function defined by
Srivastava et al [7] and we obtain :

b l k
/(t—a)"‘ "ot [ - —a)]” Hf,t+g,
a :

j=1

17(1)

207 (t — a)™ (b — )" [T, (f5t +95) ™

’ 3 7(w)
Z0(t — a)® (b — t)> TIL_, (fit + g5)
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111(1)

207 (t — @)t (b — )" [Ty, (fit + 9;) ™

11(v)

2410, (t = ) (b= 0% TS, (fit +95)

' ()
200, (t — )i (b — )P [T5_, (fit +95) ™

/ / /(1)
2463 (t — a)s (b — )7 [T5_ (fit + 9;) ™

dt =

( 2101 (t — @)1 (b — t)P H?:l(fjt + gj)_’\;l)

My M, oo o0
DD ID RS
' oh{ k)
hi=1  hy=1ki=0 k,=0 K;=0 K,=0 =17"% ™ k=1

21 (b—a)“1+”1

(1)
A
[T, (afj+9;)"

(r)
AL
H?:l (afj+g;)"7
Zi (bfa)“/l +p/1
. (1)
IT5_1 (af;+g;)"

0, +n),+Hl+k+2;X

/ !
PrtplHHE+2,qr+qL HAE+1LY 2 (b—a)"sTPs
A% (8)
H?:1 (afj+g5)"7

T1 (b — a)hl

afi+ag1

(b—a) fi

afr+gr
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under the same notations and conditions that (3.24) withU =V =A=B =0

Remark:

By the following similar procedure, the results of this document can be extented to product of any finite number of
multivariable I-functions defined by Prasad [1] and a class of multivariable polynomials defined by Srivastava [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 expansion of multivariable I-function defined by Nambisan et al [2] and a class of multivariable
polynomials defined by Srivastava [4] 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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