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ABSTRACT

The object of this paper is to establish an general Eulerian integral involving the product of two multivariable I-function, defined by Nambisan et al
[2], a general class of multivariable polynomials and a generalized hypergeometric function which provide unification and extension of numerous
results. We will study the particular case concerning the multivariable H-function defined by Srivastava et al [8] and the Srivastava-Daoust
polynomial [5].
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1. Introduction

In this paper, we evaluate a general Eulerian integral concerning the product of two multivariable I-functions defined by
Nambisan et al [2], a generalized hypergeometric function and a class of multivariable polynomials. We will give a serie
expansion of a multivariable I-function. The multivariable I-function is an extension of the multivariable H-function
defined by Srivastava et al [8]. We will given a contracted form.
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This result can be proved on computing the residues at the poles :
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We may establish the the asymptotic expansion in the following convenient form :
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We will note np,, x, = ZST J(hy=1,--- ,my,k;=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 :
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where ¢(s1,- - ,S,),0;(si),i=1,---,raregivenby:
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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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The integral (2.1) converges absolutely if

1
larg(zi)| < EAkﬁ,k: =1,---,r where

Z A;al - ZBB(MFZD 5 — Z D! 5<k>+zc 7P Z Oy > 0 (1.13)

j=n-+1 j=mp+1 j=ni+1

Srivastava and Garg [6] introduced and defined a general class of multivariable polynomials as follows
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SZl,o..,hu[z]-?... 3Zu]: Z (_L)h1R1—|—+huRuB(Ea R17... ’R )17’”' (114)
v S Ryl - R,!

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 [7 ,page 39
eq .30]

I, T(4y)
e,

T3, PFQ [(Ap); (Bq); —(z1+ - + 2]

Aj+s1+-+s)
Bj+s1+ - +s,)

] l

[(—s1)- [(—=sp)xit - adrdsy - - - ds, 2.1)

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

In order to evaluate a number of integrals of multivariable I-function, we first establish the formula
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where a,b € R(a < b),a, B3, fi, gi, 04, 7j, hj € C, N\ ERT(i=1,-++ ki =1,---,1)

} <1,
11

and F: 1 0 070, 0 is a particular case of the generalized Lauricella function introduced by Srivastava-Daoust[5,page
454] given by:
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Here the contour L;b’ are defined by L;j = Lu¢, 00 (Re(()) = U;’) starting at the point 1;;’ — woo and terminating at the
point 11;' + woo with v;' €R(j=1,---,1) and each of the remaining contour L1, - - , Li+x run from —woo to woo

l N
(2.2) can be easily established by expanding H [1 -7t — a)hi] ’ by means of the formula :
j=1

(1-2) Z (e)r 2"(|z] < 1) (2.4)

r!
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
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In this section , we evaluate a general Eulerian integral with the product of two multivariable I-functions, class of
multivariable polynomials and generalized hypergeometric function
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We have the general Eulerian integral
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This result is an extansion the formula given by Saxena et al [4].

Provided that
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of various gamma function involved in (1.3) and (1.4) may take non integer values.
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(I) P < @ + 1. The equality holds, when , in addition,

l ok e-r
. ) 1(i)
either P > () and z;Z [1—7;(t —a)™] % H(fjt+gj)—*j <l(a<t<b)
i=1 j=1
’ : hs - k _\@®
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(] - .
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(J ) The multiple series occuring on the right-hand side of (3.20) is absolutely and uniformly convergent.

Proof
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To prove (3.20), 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 et al [6] SZI ol [.] in serie with the help of (1.14),
the I-functions of r-variables defined by Nambisan et al [1] and in terms of Mellin-Barnes type contour integral with
the help of (1.9), the generalized hypergeometric function pF Q () in Mellin-Barnes contour integral with the help of
(2.1).Now collect the power of [1 — T (t — a)hi} with (¢ =1,-+- ,7;5 =1,--+ 1) and collect the power of
(fit+g;) with 5 =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 to multivariable I-function, we obtain the
equation (3.20).

4. Particular cases

a) fA; =B, = C’J@ = Dj@ = 1, the multivariable I-function defined by Nambisan et al [2] reduces to multivariable
H-function defined by Srivastava et al [8].

The following generalized Eulerian 1ntegral concernlng the multivariable H-function under the same notations and
conditions that (3.20) with A; = B; = C (z =1:

b l
/(t—a) Hl—Tjt—(l Hfjt—&—gj

Jj=1
"an a1 b1 TTF W
2607 (t —a)* (b — )" [[;=, (fit +g;) 7

’ 11(w)
zifu(t — a) (b — )« TT5_, (fit +g;) ™

) , 111(1)
A1 0 (b — 1) T (1 + 95)

I
2100 (¢ — a)% (b — )% [T (St +g;) ™
k A
2101(t — a)"* (b — )" [ ;= (fit +g5) 7
H
(M
200, (t — a)ir (b — )P [T5_y (fit +95)
° i ) 1%, 1(B))
PFg |(Ap);(Bo)i— Y 2ibi(t —a) )i H fit+g)™N |dt=@- a)a+ﬁ—1ﬁ [Taf; + 9,
i=1 j=1 j=17 ) =1

hiRi+---hyR,<L

%

1,'“7 uZO

v . u
(_)kl M. k. R
: 5h(_i)kilzi mwklkl_[l 2" kB“B’UwMSl (nhhku T anhr,krﬂj#hi

1 —

DRI

1=
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/ zl(b—a)“l"'pl
_q(af; +93)
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A Kl,KQ,Kg,Kj,KJ/- :

Zr(b_a)MT+Pr

(r)
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H?:l(afj‘FQj) J
z’ (b—a)“,1+p/1
>\ (1)

HJ 1(af.]+g])

0,n+P+I+k+2;X I /
Hy Ptk 2,g4Qih 1Y 2l (b—a)tsTPs . (4.1)

(s)
(af;+g)

Tl(b )hl

T (b — a)hl
(b—a)f1
afi+g1

B , Ll,LQ,Lj,L; : D

K (b—a)fx
afr+gr

A B’ B . (u
Hj:1(a')R 0+t R0 Hj:l(b/‘)Rlaﬁ’j "'Hj—1 (b§ ))Ru¢(.u)
b)If B(L; Ry, - ,R,)=—= : (4.2)

C D(w) u
| SIS § A CATSRER | P G P

then the general class of multivariable polynomial S Zl Y

defined by Srivastava et al [5]. We have

b l k
/(t—a Hl—T7t—CLh Hf7t+g]
a j=1 Jj=1

[21, KN zu] reduces to generalized Lauricella function

)\//(1)

207(t = a)™ (b= 0" [T (fit + 95) ™

1+A:B’;-. ;B
Felpr piw

11(w)

2007t — ) (b — )% TI5_ (fit+g;) ™

((L)iRa, -, Ra]l(a); 0, -, 0] - [(b’) ¢l 5 [(01); 0]
[(C);d)/, o ,"Qb(“)] : [( )7 51]7 ) [(d(u))v 5(u)]
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111(1)

207 (t — a) (b— ) TT5_y (fit +g5)

I
A0t — @) (b — 1% T, (1 4 g)
2101 (t — a) (b — ) T, (Ft + g,) ™

I |

’ (M
2,00 (t — @)t (b— )P [T5_ (fit +gj)

k _
PFo |(Ap): (Bo)i= Y #0i(t — (b — ) Tyt + 99) ™% [t = (b - oot
,

el AR pe]

zl(b—a)“l‘l"’l
(1)

[T, (af; +95)™

Zr(b_a)ﬂr‘l'/or

(r)
Al
H;‘C:l (afj+g;)" I
P (b—a)“/1+p/1
(1)
[T, (afs+95) "

IO,n+P+l+k}+2;X

/ /
Pt PHAR+2,0+ Q14 1;Y 2 (b—a)tstPs

1 (s)
IT5_, (af; +9;)73
1 (b — a)h’l

T (b — a)hl
(b—a)fr

afi+ag1

\ (b—a)fk
afr+gr
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1%, T(B;)
[T, T4

)

. u
Z;I/ﬂhi,kiH ZNRkB;Bu,v[QM (nhhkm . ’nhmkrﬂj#hi

A Kl,KQ,Kg,Kj,KJI- :

B , L]_,LQ,Lj,L;- : D

(4.3)
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under the same notations and conditions that (3.20)

(_L)h1R1+"'+huRuB(E; Rla T 7Ru)
Ryl Ry

[A—
where B,, =

,B[E;Ryq,...,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 I-functions and a class of multivariable polynomials defined by Srivastava et al [6].

5. Conclusion

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

REFERENCES

[1] B. L. J. Braaksma, “Asymptotic expansions and analytic continuations for a class of Barnes integrals,”Compositio
Mathematical, vol. 15, pp. 239-341, 1964.

[2] Prathima J. Nambisan V. and Kurumujji S.K. A Study of I-function of Several Complex Variables, International
Journal of Engineering Mathematics Vol(2014) , 2014 page 1-12

[3] Saigo M. and Saxena R.K. Unified fractional integral formulas for the multivariable H-function I. J.Fractional
Calculus 15 (1999), page 91-107.

[4] Saigo M. and Saxena R.K. Unified fractional integral formulas for the multivariable H-function III. J.Fractional
Calculus 20 (2001), page 45-68.

[5] Srivastava H.M. and Daoust M.C. Certain generalized Neumann expansions associated with Kampé de Fériet
function. Nederl. Akad. Wetensch. Proc. Ser A72 = Indag Math 31(1969) page 449-457.

[6] Srivastava H.M. And Garg M. Some integral involving a general class of polynomials and multivariable H-function.
Rev. Roumaine Phys. 32(1987), page 685-692.

[7] Srivastava H.M. and Karlsson P.W. Multiple Gaussian Hypergeometric series. Ellis.Horwood. Limited. New-York,
Chichester. Brisbane. Toronto , 1985.

[8] H.M. Srivastava And R.Panda. Some expansion theorems and generating relations for the H-function of several
complex variables. Comment. Math. Univ. St. Paul. 24(1975), p.119-137.

Personal adress : 411 Avenue Joseph Raynaud
Le parc Fleuri , Bat B

83140, Six-Fours les plages

Tel : 06-83-12-49-68

Department : VAR

Country : FRANCE

ISSN: 2231-5373 http://www.ijmttjournal.org Page 126



K DURAISAMY
Text Box
International Journal of Mathematics Trends and Technology (IJMTT)  - Volume 41 Number 1- January 2017


K DURAISAMY
Text Box
ISSN: 2231-5373                      http://www.ijmttjournal.org                                      Page 126





