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ABSTRACT

The present paper is evaluated a new Eulerian integral associated with the product of two multivariable A-functions defined by Gautam et al [1] a
generalized Lauricella function , a classes of multivariable polynomials with general arguments . We will study the case concerning the multivariable
H-function defined by Srivastava et al [7] and Srivastava-Daoust polynomial [4].
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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 A-functions defined by Gautam et al [1], and classes of polynomials with general arguments.

The A-function is defined and represented in the following manner.
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Here m, 1, P, M4, N, Pi, C; € N*,Z = ]-7 ,’I";G/J,b C() d(l) Agl),B§Z),CJ(Z>7D§1) € C

7255 Y5 o

The multiple integral defining the A-function of r variables converges absolutely if :
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Consider the second multivariable A-function.
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where @' (t1,- -+ ,ts),0(t;),i=1,--- s are given by :
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The multiple integral defining the A-function of r variables converges absolutely if :
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The generalized polynomials of multivariables defined by Srivastava [3], is given in the following manner :

M, My B D NDamk (CNox,
Sle...,NU [yla"' 7yv = Z ZO K1' Kv'
K K,
ANy, Kq5- -+ 5 Ny, Koyt -+ -y, (1.17)
where M, , - -+ , 9y, are arbitrary positive integers and the coefficients A[N7, K7;- -« ; Ny, K] are arbitrary

constants, real or complex.

Srivastava and Garg [5] introduced and defined a general class of multivariable polynomials as follows

thl+"'huRu<L ZRl zRu
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R!---R,!
Ry, ,R,=0
The coefficients are B[E; Ry, . . ., R,] arbitrary constants, real or complex.
—N N,
We will note a, :( Do, 6, (=No)on, K”A[Nl,Kl;--- ; Ny, K] and
Ky! K,!
b“’:(_E)F1L1+“-+FuLuB<E; Lla"' 7Lu) (1.19)

Ll Ly

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]

H?:l F(Bj) PFQ [(AP)u (BQ), (IL‘l + + xr)]
H 1 +Sl+...+sr) . }
(27w)" / / J s+ ST)F(_Sl) o D(=sp)zst - xirdsy ds, o

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,--- ,r. 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
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In order to evaluate a number of integrals of multivariable I-function, we first establish the formula
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and I 1:0,--- ,0:0,--- ,0 is @ particular case of the generalized Lauricella function introduced by Srivastava-Daoust[6,page
454] given by :
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Here the contour L’;s are defined by L;j = L, (Re((;) = v}) starting at the point v; — woo and terminating at the
point v} +woo with vj € R(j =1,--- ,1) and each of the remaining contour Li41, - - , Li4+& run from —woo to woo

l

Y
(2.2) can be easily established by expanding H [1 =7t — a)hl] by means of the formula :
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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 generalized Lauricella function [6, page 454].

In this section , we note :
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We have the following integral :
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To prove (3.21), first expressing a class of multivariable polynormals S ]3? ° [ ] defined by Srivastava [3] in

serie with the help of (1.17), a class of multivariable polynomials S I h“ [] defined by Srivastava et al [5] in

serie with the help of (1.18) and we interchange the order of summations and x-integral (which is permissible under the
conditions stated). Expressing the A-functions of r-variables and s-variables defined by Gautam et al [1] in terms of
Mellin-Barnes type contour integral with the help of (1.2) and (1.10) respectively and interchange the order of
integrations which is justifiable due to absolute convergence of the integral involved in the process. Now collect the
power of [1 —7i(t — a)hi] with (i =1,---,7;5=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 + 1) dimensional Mellin-Barnes integral in multivariable A-function defined by Gautam et al [1], we
obtain the equation (3.21).

Remarks

If aypr=-,pr=py=--,p,=0;b) 1=+, ptp=p) =---,u, =0, we obtain the similar formulas that
(3.21) with the corresponding simplifications.

4. Particular cases

a)lf A;”,B;“,C’}“,DY) €R ,m=0 and Afj(i),B;‘“,C;“%D;‘“ € R and m' = 0, the multivariable A-functions
reduces to multivariable H-functions defined by Srivastava et al [7], we obtain the following result.

b l k
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Syl
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400 (t — )™ (b— )P T, (it + g5)
SN '

/ / 111(v)
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H
. ()
200, (t — a)ir (b — )P [T5_, (fit +95) ™
/Nt Nl p/ k _)\’_(1)
2,0 (t — )1 (b — 1) [T5_y (fit +g;) ™
H ) dt

20,(t— a)Pe (b — )7 [T, (fit +g;)
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[N1/Dt]  [No/Molhi Rit-hy Ru<L u v
=P E s g E avbuBu’vH 2B H U
K1=0 K,=0  Ri,,R,=0 k=1 k=1

z1(b—a)H1 +r1
(1)

Moi(afite)™ QA Ky, Ko, Kj, K/ : C

Zr(b_a)HT‘FPT

(r)

Al

H?:1 (afj+g;)"I
z’l(b—a)“i+p{l

AL (1)
H?:1 (afj+g;)"9

0,n+n’+1+k+2;X o ./ / :
H oy bkt 2,0+q/ + k1Y zl (b—a)HsTPs @.1)
& A’ (s) )
Hj:l(afj+gj) J
71(b—a)™

71(b— a)™
(b—a)f1
afi+g1

B 5 Ll,Lj,L./jZD

\ (b.—;L):fk
afr+9gk

under the same notations and validity conditions that (3.21) withAg-i) ,B;"),O](j),D;i> €eR ,m=0 and
A0 BYO 10 DI € R andm’ =0 T |

A B’ B . (u)
Hj:l(aj)310;+...+3u9§7‘) Hj:l(b;')Ruﬁ; "'Hj:1 (bju )Ruqb;.“)

b)If B(L; Ry, -+ Ruy) =—5 ) e 5 () 4.2)
szl(cj)m;+-~+3w§“> =i (d) sy - 11520 (d) )Ru5;“>
then the general class of multivariable polynomial 5'21 U (21, -+, 2,] reduces to generalized Lauricella function

defined by Srivastava et al [4]. We have
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b l k
/(t_ (xl _t Hl_TJt_a Hfjt+gj
a : :

(1)

01 (= ) (b= )" TL_a (it + 95) ™

14+A:B’;.. ;B
F@:D/;... ;D ()

11 ()

Z000(t — a)® (b— )% TI5_ (fit + g5) ™

[(-L);Ra, -, Ry][(a); @, - - ,g(u)] MO AEEE [(b(u)); ¢(u)]
(), -+ @] [(d);8]; - 3 [(d®); 6]

) , 111(1)
207" (t — a)a (b — 1) [T5_, (ft + g5) 1

mly : mn
Sva"' an

, /. 111(v)
200 (t — a)® (b — )% [I5_, (fit + ;)

(D)
2101(t — a) (b — ) [T5_ (fit + ;)™

A
. k NG
2,0, (t — a)r (b — ) [Ty (fit +95) ™
Iy H/ p/ k _)\’_(1)
2101 (t —a)t1(b—1) 1Hj=1(fjt+9j) !
A dt
/. k /()
2,00, (t — a)s (b — )P T[5_y (fit + g;) ™
[N1/9.] [Ny /Mylhy R+ hy Ru<L . )
=P Z c. Z Z avb;Bu,vH P H MK
K1=0 K,=0 Ry, ,R,=0 k=1 k=1
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( Zl(b_a)ul-l-pl(l)
Mi(afs+e)™ R, Ky, Ko, Kj, K : C

Z (b_a)ur+pr

(r
Al
H?:1 (afj+g;)
2, (b_a)ull +p}

A (1)
H?:l (afj+g;) 7

)

m+m/,n+n/+l—|—k+2;X ./ /
Ayt k4 204 a Lk 1Y zl(b—a)tstPs 4.3)
% A’ (s) )
[I5-.(afj+g;)"7
T1 (b — CL)hl

Tl(b — CL)hl
(b—a)f1

afi+g1

B 5 Ll,Lj,L‘/jZD

\ (b—a) f
afr+gk

under the same conditions and notations that (3.13)

(=L)h Ryt 4h R, B(E; Ry, -+ Ry)
Ry!'--- R,

/
where b, =

,BlE; Ry, ..., Ry is defined by (4.2)

Remark:

By the following similar procedure, the results of this document can be extented the classes of multivariable
polynomials defined by Srivastava et al [5] and Srivastava [3].

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] and the classes of multivariable polynomials defined by Srivastava [3] and Srivastava et al
[5] 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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