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ABSTRACT

The object of this paper is to establish an general Eulerian integral involving the product of two multivariable A-functions defined by Gautam et al
[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 A-
functions defined by Gautam et al [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 A-
function is an extension of the multivariable H-function defined by Srivastava et al [7]. We will use the contracted form.
The A-function is defined and represented in the following manner.
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where ¢(tq,- - ,ts),(i(t;),i=1,--- s are given by:
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Consider the second multivariable A-function.
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Srivastava and Garg [4] introduced and defined a general class of multivariable polynomials as follows

h1R1+huRu<L Rl e ZRu
SZl,...,hu [Zl,“' 5zu]: Z (_L)h1R1—|——|—h“R“B(Ea Rl)"' ’R )172" (117)
Ry, ,Ry=0 Rl-"'Ru-

The coefficients are B[F; 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]

P T4
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27rw /L HJ 104 + 51 ) (Cs1) T (st - atedsy -« - ds, @.1)

1F(Bj+sl+~-+sr)

where the contours are of Barnes type with indentations, if necessary, to ensure that the poles of I'(A4; + 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

The Lauricella function Fék) is defined as

Fék) [a7b17~~- 7b/€;C;xl’.” ’xk] =

T(c) a"'Z; 1C]) (b1 +¢1)y o Dbk + Cr)
D(a) ITj_, D(by) (27)" / / (e+Xh6)
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where max [|arg(—x1)|, -+, larg(—zi)|] < m,c#0, -1, -2,

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

b k k
/ (t—a)* Hf]t—i-g] yoidt= (b — a)**? ' B(a Hafj—&-gj
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where a,b € R(a < b),, 3, fi,9i,0; €C,(i=1,--- k) ; min(Re(a), Re(8)) > 0 and
b—a)f;
max M <1
1<i<k || afi + gi
Fj(jk) 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(f it +97)” by means of the formula :
j=1
= (),
(1-2)"=) (2l < 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 Fék) [3, page 454].

3. Eulerian integral

Let

Y =plq1: 505450745 300,405 0,15- -+ 50,10, 15+ 50,1 (32)
A= (a;;A;(l),-" ,A;(S),O,--« ,0,0,+,0,0,--+,0)1 (3.3)
B = (b;;B;.(l),... ,B;.(S),O--- ,0,0--+,0,0,---,0)1.4 (3.4)
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B = (b;’;O,--- ,O’B;’(l),... ,B;-’(“),O,--- ,0,0,+,0)1 47 (3.6)
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We have the following result
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We obtain the A-function of s + u + k + [ variables.
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k

A

arg H fit+95)" A < —7]7/;7'(' (a<t<bi=1,---,u)
Jj=1

DN | =

(H) P < @ + 1. The equality holds, when , in addition,

k Q-F
. i)
either P> Qand |2/ [ [T(f;t+ ;)7 <1 (a<t<b)
Jj=1
i 0)
or P<(@Qand max Z’Hf]t—&—g] -G <1l (a<t<g))
1<i<k e

Proof

First expressing the the class of multivariable polynomials defined by Srivastava et al [4] in serie with the help of
(1.17), expressing the A-function of s-variables and u-variables defined by Gautam et al [1] by the Mellin-Barnes
contour integral with the help of the equation (1.2) and (1.10) 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 A-function defined by Gautam et al [1], we obtain the desired result.

4. Multivariable H-function

if 50, B9, ;. D e R m' = 0and A7©, BY, 7, D} € R and m" = 0, the multivariable A-functions
reduces to multivariable H-functions defined by Srivastava et al [7]. We obtain the following formula.

b k
/(t—a) Hf]t—i-gj

’ / (1) /(1)
x1(t— ) (b — ) TN (fit+ )N N

’ /. (") ()
xp(t = a) et (b — )t [TE (fit 4 )70 Y

e = ap (01 T (ot + )

26(t — @) (b — )0 TI_ (it + g,) ™
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21t — a) s (b— )P [TE_, (fit + ;)
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’ / ‘ _ /()
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PFo [(Ap)i (B)i— > 2t —a) (b —t)" [[(fit + 95) =67 | dt = — ay+e
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hl R1—|—~--}L7—R7—<L

2

Ry, ,R-=0

HO n'4+n" +l+k+2;X
P/ Ap" Hlk+2,q' +q" +l+k+1Y

under the same conditions
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(
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(1)
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(s)

zl (b—a)“iﬁ'p;
(w)
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(b—a)f1
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(b-a)f
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(b a)Tl +vq

[T (afi+g;)

€]

% 3 Ll,Lj,LQ,I D

(b a)TH‘UL

and notations

(1)
\ HJ 1(af.7+gj)<

that (3.18) with A7, B} ¢ DI eR m'=0
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A;,(i)’ B_;/(i>,cg»/(i), D,;‘/(i) eR and m// -0

12 (r) (7")
T (a) g g HZ(b’JR o T (O o
by It B(L: Ry, Ry) = J_ R10)++R.0; J 19; J J /Ry¢; 42)

C D(m) r
H ( )R 1/) +- 4R, 1/}(7') H ( )Rl(sl e szl (d§ ))RT(S;'T)

then the general class of multivariable polynomial Szl eeohe [21, -+, 2| reduces to generalized Lauricella function
defined by Srivastava et al [3]. We have

b l k
/(t—a)“ () Hl—Tjt—a Hfjt+gj

’ ’ (1) 7(1)
it — )t (b — )P T (ft o+ g)

1+A:B;-.- ;B
FO:D’;”- ;D(T)

(r) _ /()
—A; =

s (t— a)t i (b — )P T (fit + g5)

[(L)iRa, -, Re]l(a); 0", - 0] : [( N5 ¢l 5 [(00); 0]
(), ] [(d); 0]+ 5 [(d T)) 5]

m(t—a) (b= 7 T, (it +9) 7

A
. NG
2s(t — a)ts (b —t)Ps H?:1(fjt +g;) A
N ’ ’ _ /(1)
21t = a) (b= 07 TT, (fit+9;) ™
A
! 2 )
2u(t = @) (b= )% [T (fit + g5) ™
l i (2)
rEq | (Ar = A=) -0 [t + )7 | dt = - )t

=1 J=1
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hiRi+-h R.<L H k
I\ RESYAC)
E (b— a)21 1 Rilpatpitpitp)) Lly=1 - V777 H af;+g;)7 " i Ri(AU 4] )B;zfl gl
Ry, ,Rr=0 HJ 1T 5

( zl(b—a)“1+p1
)
M (afit9) A, Ky, Ko, Kp, K, : C

zs(b—a)“SerS

(s)
AN
H?:l(afj‘}'gj) J
zi(b—a)“ll"'p/l
>\ (1)

H —1(afg‘|’gj)

2 (b_a)u;-l-pﬁt

m/ 4+m’” n'4n" Fl4+k+2;X 7
Ay +p//+l—|—k—|—2 7'+ +l+k+1Y H?:1 (af; —I—gj)Aj () 43)
(b—a)fi
afi+g1
(b—a) fk
afrk+9gk

2 (b—a)T1 V1
¢;
H i—1 (afj ‘|‘gj>

(1)

ZZ’(b.—c.z);““l B, Ly, Lja LQa : D
\ H._l(afj+gg)c(l)

under the same notations and conditions that (3.18)

<_L)thl+~'-+hrRrB(E; Ry,--- ’RT)

whereB;: Ryl R
! -

,B[E;Ry,...,R,]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 A-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 A-functions,

defined by Gautam et al [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,
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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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