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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 Nambisan et al
[2], 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

In this paper, we evaluate a general class of polynomials and the product of two multivariable I-functions defined by
Nambisan et al [2]. This function is an extension of the multivariable H-function defined by Srivastava et al [8]. We will
use the contracted form.

The I-function of s—variable is defined and represented in the following manner.

)
7z
! (a’j;a;'(l)a"' 7(1;'(8);A3)1,p’ :
I(Z/ Z/) _ O,nllmllznlﬁ"‘;m/sv”ls
b s T AN U TR A
. s Ll 1(s). / .
Z)s (bj’/BY( )77ﬁ7( )’Bj)lvq"

71 S S T
(D, Wy s (), 416 L0

™

(1.1)
@O, 50 DO, o (9,570, D),

1 ° ,
:W/ o[l ) [ [ Gt 2t dt (1.2)
1 L i=1
where @(t1,- - ,ts),(i(t;),i=1,--- s are given by :

O(tr, - ,ts) = [T (L —ay + 30, o5Wt)
’ yvs) T / A s ; ; , - -
?:n/-u ™ (a} ~ 2imt a;( ) (Jz':m/+1 r (1 — b5+ 2 53( )tj)

(1.3)

ISSN: 2231-5373 http://www.ijmttjournal.org Page 293


vts-6
Text Box
International Journal of Mathematics Trends and Technology (IJMTT)  - Volume 41 Number 3- January 2017 

vts-6
Text Box

vts-6
Text Box
ISSN: 2231-5373                            http://www.ijmttjournal.org                                 Page 293 


International Journal of Mathematics Trends and Technology (IJMTT) - Volume 41 Number 3- January 2017

T 0" (1 o0 IS T (49— 01)

Gi(ti) = : (1.4)
P cr@ [ 1(4) i q; D’ () /() i
T1 o TG (6 = 208 Ty T2 (1= 40 4 3701
For more details, see Nambisan et al [2].
Following the result of Braaksma [1] the I-function of r variables is analytic if
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Consider the second multivariable I-function.
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where (1, ,xy), & (2;),4=1,-- ,uare given by :

[To % (- af + 50, af D)

w(xlj e 7'%‘71,) = 71 12 u " u . (19)
i1 4 (“;'/ — i afl )z;) ?:m’+l o (1- b+ 5}/(1)%‘)
H;Lil ].—‘C_;‘/(i) (1 _ C;/(z) + 7;,(2)‘731) H;n:yl I‘D;/(i) (d,, (5” ).L' )
£i(x:) = (1.10)

Py cr @ (1) ; q; D (@) 1" .
Hj:n;/ﬂ I (Cj v- 73‘/(1)351') Hj:m;'ﬂ LA (1 - dj(l) + 07 xl)

For more details, see Nambisan et al [2].
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Following the result of Braaksma [1] the I-function of r variables is analytic if :

p//
v =3 At ZB’ B0 4 Zc”m 2 ZD” 10 <0i= 1, u (11

j=1
The integral (2.1) converges absolutely if

1 1 "
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j=n"+1 j=1 j=1 Jj=m{+1 J=1 J=ni+1

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

h1R1+"’huRu<L ZRl . e ZRM
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The coefficients are B[F; Ry, .. ., R, arbitrary constants, real or complex.

2. Integral representation of Lauricella function of several variables

k)

The Lauricella function FI(D is defined as , see Srivastava et al [6]

+ G ) T(by +C1)y -, T(bg + ¢
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where max [|arg(—x1)|,-- -, larg(—zy)|] < m,c#0, -1, -2,

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

b . )
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where a,b € R(a < b),«, B, fi,gi,0; € C,(i =1,--- k) ; min(Re(a), Re(8)) > 0 and

max { } <1
1<j<k

F,(Dk) is a Lauricella's function of k-variables, see Srivastava et al ([7], page60)

(b—a)fi
afi+9i

k

The formula (2.2) can be establish by expanding H(f it + ;)7 by means of the formula :
j=1
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> Oé
1-2)=) T (2l < 1) (2.3)

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 Lauricella function Fl()k) [7, page 60].

3. Eulerian integral

Let
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We have the following result
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We obtain the I-function of s + u + k -+ [ variables.

Provided that
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A;(j =1,--- ,p/),B.;-(j =1, 7q/),(7_;-(i)(j =1,---,phi=1,-- ,s),D_;(l)(j =1, ,q¢;i=1,--,5)
of various gamma function involved in (1.10) and (1.11) may take non integer values.
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of various gamma function involved in (1.15) and (1.16) may take non integer values.
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- 1
AD
arg Hf]t+g] J <§A;7T (agtgb;izl,”.’u>

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

1
QP

k
. ()
either P > @ and |z H fit+g;)"% <1 (a <t<b)
J=1
[ il ()
P < d max t+ CJ‘ <1 a<t<b
or Q an [oax 1;[ [ 9] (a<t<D)

I ) The multiple series occuring on the right-hand side of (318) is absolutely and UHifOI‘H‘lly convergent.
Proof

First expressing the class of multivariable polynomials defined by Srivastava et al [5] in serie with the help of (1.13),
expressing the I-function of s-variables and u-variables defined by Nambisan et al [2] by the Mellin-Barnes contour
integral with the help of the equation (1.2) and (1.8) respectively, the generalized hypergeometric function Pk Q () 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
Nambisan, we obtain the desired result.

4.Particular case

a)if A; =B} =" = D) = A = B! = /) = D)) = 1, The multivariable I-functions defined by Nambisan
reduces to multlvarlable H- functlon defmed by Srlvastava et al [8]. We have.

b k
/(t—a) Hf7t+91

’ ’ (1) /(1)
xi(t — @) (b — )Pt T (fit 4+ )N

(r) _ /()
)\j —>\j

xp(t — a)Pu (b — )Pt T8 (fit + )™

2 (t —a) (b— ) [T, (fit + )"

2a(t — a)r= (b — )0 T (fyt + g5)
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, ’ ’ ]C 7}\’_(1)
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’ / ‘ _ /()
2u(t — ) (b — )P TT5_  (fit +g5)

k .
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HO,n/+n'/+l+k+2;X )\ (u)
PP HAk+2,0'+q" H+k+1Y Hj_l(afﬁ—gj)
(b—a)f1
afi+g1

(b—a)fk
afr+9gk
il(b—a)Tl +'U1

(1)

;- (af; +g;)*d

(b G)TZJFUI B, L1, Lj,Lg,: D
D
K H _1(afj+9j) <

(4.1)

under the same conditions and notations that (3.18) with A; = B} = C4) = D/) = A7 = B/ = ¢/ = D) =1
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A B’ B™ . (r
Hj:l(a')R 0+ +R0(" szl(b/‘)Rm; "'szl (b§~ ))RT¢><¢>

b)If B(L; Ry,-- Ry) =—5 D™ (1) J (4.2)
=i (e )le +eet Ry H 1 (d Py 1= (4 )Rmﬁ”

then the general class of multivariable polynomial Szl e (21, -,

defined by Srivastava et al [4]. We have

Zr] reduces to generalized Lauricella function

b l k
/(t—a 1_[1—7'7 h’_ Hfﬂf—i—g,
a j=1 Jj=1
’ ’ (1) /(1)
x1(t — a) (b — t)Prten H?:1(fjt + gj)fxl -t
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/ /' k _ (]’)_ /‘(T)
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[(L)iRy, -, Rell(a); 0", - 0] [( D5 [(0);00)]
(), ] 1 [(d); 0]+ 5 [(d ’”)) 5]

i = ay (b= 1) Ty (ft+0) ™

2a(t — a)"s (b — )P TIE, (it 4 g;) ™

’ ’ _ /(1)
21(t —a)" (b— )" [T5_ (fit +95) ™

/ ’ . _y/(w)
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hiRy+hy Rp <L ‘ [19,1(B;) & : RESVO
Z (b _ a)zizl R (pi+p;+pitp)) I—FTJ H(afj + gj)(rj—zz':1 Ri(A;7 A5 )B;Zfl S Z,}“{v,
Ruvi Tto=0 j=1 3/ =1
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M
i (afi+9)™ " @, Ky, Ky, Kp, K; : C

25 (b—a)ts +prs

(s

Al

H?:l(afj+9j) J
zi(b—a)“ll"'p,l

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

)

/ I
z; (b—a)“u+pu
IO,n’—l—n”—l—l—l—k—l—Q;X A (u)
P +p Hlk+2,¢' +¢" H+k+1Y H§=1 (afj+g;)d
(b—a)f1
afi+g1

(4.3)

(b—a) fx
17 afk+7gk+v
z] (b—a)™1 71

k C(-l)
[T7-1(af+g5)"7

2] (b—a)Tl Tl B, Lq, Lj, LQ, - D
)
\ H?=1(afj+gj)€j

under the same notations and conditions that (3.18

)
—L B(E;Ry,--- R,
where B, = (=L)npt —;%h"R’ f(i " 1 ),B[E;Rl, ..., Ry] is defined by (4.2)
R,
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 [5].

5. Conclusion

In this paper we have evaluated a generalized Eulerian integral involving the product of two multivariable I-functions,
defined by Nambisan et al [2], a class of multivariable polynomials defined by Srivastava et al [5] and a generalized
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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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