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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 Nambisan et al [2] a
generalized Lauricella function , a class of multivariable polynomials and a expansion of multivariable I-function defined by Nambisan et al [2] with
general arguments . We will study the case concerning the multivariable H-function defined by Srivastava et al [7]. .
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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 nambisan et al [2] , a serie expansion 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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This result can be proved on computing the residues at the poles :
dh\" + k;
s;=———,(hy=1,--- ;m;,k; =0,1,2,---)fori=1,--- v (1.6)
(4)
Oh,
We may establish the the asymptotic expansion in the following convenient form :
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We will note ny,, , = % J(hi =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,- - r are given by :
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For more details, see Nambisan et al [2].

e (1= d® — 0,

(1.10)

(1.11)

Following the result of Braaksma [1] the I-function of r variables is analytic if :

zp: o) ZB B9 +Zcm (i) ZD(Z)‘S(” <0i=1,

The integral (2.1) converges absolutely if
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Consider the second multivariable I-function.
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, s are given by :
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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 :

ZA’ ( ZB’ ’<>+ZC’(” A ZD'()é’( <0i=1,- (1.18)

j=1
The integral (2.1) converges absolutely if
where |arg(z},)| < A k=1,
v 7 my, . nj,
/
Ap=— 3 A ® N pig® 3 piPge - Z AU +Zc ik Z Ci®Fy®) > 0 (1.19)
j=n'+1 j=1 j=1 j=mj +1 Jj=nj+1

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

[Ni/Mi]  [Nu/M.,]

My, M, (—N)mr,  (=Nu)muk,
SNll,...’Nu [yla"'vyu - Z Z Ko K
1- u:
Kl— u:O
K K.,
A[N1, K-+ 5 Ny, KoJyy -y, (1.20)
where M7, -+, M, are arbitrary positive integers and the coefficients are A[N7, K1;--+ ; Ny, K] 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 [6 ,page 39
eq .30]

[I.T(B)) ’
27Tw / / HJ 1 T izlI”-12T;F(—31)"'F(_Sr)zil"'xirdsl"'dST 2.1)
1 r

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 calculatlng the residues at the poles of I'(—s;),7 =1,--- ,r
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In order to evaluate a number of integrals of multivariable I-function, we first establish the formula

b l k
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a j=1 =1

j=1
(w:hy, - hy, Lo 1) (A1), (N i 1) (=o1 2 1), (—og 2 1)
(a+/3:h17"' 7hl717"' 71):_7"' y Ty Ty T

(b—a)fy  (b—a)f

R 2.2
afi + g1 afr + g 22)

;Tl(b_a)hlv"' 7Tl(b_a')hl7_

where a,b € R(a < b),«, 8, fi, 9,04, Tj, hj € C, ) ERM(i=1,--- k;j=1,---,])

Lo
11

1:1.-- 1 . .
and F' 1:0,--- ,0:0,.-- ,0 is @ particular case of the generalized Lauricella function introduced by Srivastava-Daoust[3,page
454] given by :
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J=1

Here the contour Ls are defined by Lj = Lu¢;00(Re((;) = 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 Li1,- - - , Li1x run from —woo to woo

l
. . hi1— N
(2.2) can be easily established by expanding I | [1 —7i(t—a) ’] by means of the formula :

1-ze=y Wy 2.4)

T
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].
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3. Eulerian integral

In this section , we note :
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We have the general Eulerian integral.
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where 2,8, C, D, X, K1,K2,K]‘7KJ/-,L17 Lj7L; B, B’ Py, P, B, and B, are defined above.
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(A) a7b E R((I < b)nula:u;)p’mpgu)‘SZ)vA;(u)ahv e R+: fi?gj7TU7U]")\U e (C (7’ = 1’. o

u:17

a;’b;’)\;(/(i),g;_//(i) € R*, (i=1,---,v35=1,--

78;1)217"'

ISSN: 2231-5373

z1(b—a)*1 +r1

)
AN
IT5_1 (afi+g5)

zr(b_a)lir"rﬂr

™
. AN
[15_1 (afj+g;)"d

z; (b—a)“/l +P'1

AL (1)
[T5_i(afj+g;)"3

2; (bfa)“/sJ”"/s

A (s)
[T (afi+g;)"

T1(b— a)hl

T (b — a)hl
(b—a)f1

afi+g1

(b—a) s
afk+9k

% 4 + R
7l>7ai7bi7)\'/j/()7<;‘l() GR ,(2—1,"' , U3 ) _17

b

k)

k)

http://www.ijmttjournal.org

u
Z;//nhi,kiH Z//Kk kAuBu,U[¢1 (nhl,klﬁ e

Q( , Kl,K2,Kj,K;~ . C

B , Ll,Lj,L; . D

I nh77k1>}77fhl

(3.21)

i ks

Page 74


K DURAISAMY
Text Box
ISSN: 2231-5373                      http://www.ijmttjournal.org                                      Page 74


K DURAISAMY
Text Box
International Journal of Mathematics Trends and Technology (IJMTT)  - Volume 40 Number 1- December2016


International Journal of Mathematics Trends and Technology (IJMTT) - Volume 40 Number 1- December2016

(B) m77n7’p77q7(j = 17 ar)7n7paq€ N* ;6J(Z) €R+(] = 17 7%7@ = 1) 7T)

Oéy) €R+(J:17 7pal:1a 7r)aﬁj(1) €R+<J:17 7q77’:13 ar)a’YJ(Z) €R+<]:17 ale:lv

aj(jzla"' ap>7bj(j:17"' aQ)vclg'l)(j: 13 7pi7i: la 7T)adl§l)(j:17"' 7Qi7i: 1a ,T) eC

ThQEXpOSElHtSAj(j:LH' 7p)7BJ(J:1a aQ)ﬂCj(l>(]:1a ,pﬂZ:la ar)aD_gl)(]: 17 v%vL:la

of various gamma function involved in (1.3) and (1.4) may take non integer values.

mJ7n/7?p_,77q;(] = 17 78),’)’L,,p/,q/€ N* ;6_;0) ER+(] = 17 7(]1/72 = 17 ?S)

a;<i)€R+(j=1,-~~,p’;iZL--- ,s),ﬁ;(i)eR+(j=1,--- =1, ,7), '(Z)€R+(]_1 e phi=1,

a;(]:157pl)ab/7(.7:1a7q/) /()(.7_1 apgvz:1a78>7d;(l)(.7:1a7q1{7’t:1a7s)€(c
The exposants

’q / 1 ’ 1(i) [ ’o IOV o
Ay(j:1>ap)7Bg(]:17>q)7cy()(.7_177pz,l_1~7s)7D7()(.7_177q7,aZ_17as)

of various gamma function involved in (1.9) and (1.10) may take non integer values.

(b — a’)fz R
1 . _ J
@ s {[eralf < (o0t <o
dg) s d;fj)
/ .
@ Refo+ Z’uj 1 <hem,; 50 +Zui1<r2£n< 5/(3‘)] >0
k j=1 t Yk
d’(])

Rew'%ézpfkiﬁh P E: Pi yuﬂ >0
(E) Re (a + énchgma; + iKiai + é‘uﬁi + imé) >0
e <B+§nci,glbg +1Z:Kib,» —&-;visi +;tip;> >0
e </\j +§;71Gi,gi>\”’ >+ZK \/@ +Zs ¢ +Zt ¢o ) >0 =1, ,1);

Re <—0'_7‘ + anhgj/\”’(i) + ZKi/\;»’(i) + Zsiz\;i) + Zti/\;‘(i)> >0G=1,-,k);

=1 =1 i=1 i=1

p q Pi qi
®) Ui=3_ Ao =3 Big + 300" =3 Da <oi=1,
J=1 j=1 j=1
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ZA// ZB/ I(z)+201)/ ZD )6/(z<02_1._.’8
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G) A = - Z A0 ZBB(k) ZDU% Z pWsH 4 Zc(k) " pi 00,0
J J

j=n+1 j=mp+1 Jj=nik+1
k ) l ‘
¥ (3 .
A =S 50 1
ny
S ORLES SCTLES WA LRI W LR eI WD
j=n'+1 j=mj +1 j=nj+1
k l
==y N =Y G >0 =109
=1 =1
! C(f) k () 1
(H) |arg | z 1—Tjt—a ] H(fjt—i—gj)*)‘f <=NA;mw (ag<t<<bi=1,---,71)
j=1 j=1 2
! h/ C;(i) k )\/(i) 1 /
arg | z; 1—7' (t—a) } it+g;i) <=Am(a<t<bi=1,--,s
g 1;[[ ]1;[1<f] 9J> 9 ( )

I ) The multiple series occuring on the right-hand side of (321) is absolutely and ur lifOl‘]Illy convergent.
Proof

To prove (3.21), 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]]\\;[ll,’_::',%“ [] in serie with the help of (1.20), the I-
functions of r-variables and s-variables defined by Nambisan et al [2] in terms of Mellin-Barnes type contour integral
with the help of (1.8) and (1.15) respectively. Now collect the power of [1 — T (t — a)hi] with
(6=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 Nambisan et [2], we obtain the equation (3.20).

Remarks

If aypr=-,pr=py =-,p=0;b) 1=+, p4p=p) =+ ,p., =0, we obtain the similar formulas that
(3.21) with the corresponding simplifications.

4. Particular cases
If Aj =B; = C]@ = D§i) = A’ = B; =Cj @ — D;-(i) =1, the multivariable I-function defined by Nambisan et al

[2] reduces to multivariable H-function defined by Srivastava et al [7].
We the following generalized Eulerian integral concerning the multivariable H-function :

b 1 k
/ (t=a) =0 L 1= m(t = )] T (5t + 0"
A0t — a)™ (b— )P T (it +g5) N

Nl7"' :Nu

' 3w
20001 (¢ — @) (b— )% TT5_, (fit + ;)™
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207 (t — a) (b— ) TT5_y (fit +g5)

~

210, (t = )" (b— 1) T, (fit +9)

111(1)

11(v)

. _y(m
200 (t — @) (b — )P [T5_ (fit + ;)™

’ ’ (1)
240 (t — ) (b— )" TT5_y (fit + ;)

abh(t = ap (b= 1) T (it + )™
u Z

dt =

’ /. 1(s)
ZL00(t — a)Ps (b — )P TI5_  (fit +g;) ™

My I, oo

oo
-p Y ... Z

h1=1 hy=1k1=0 k,=0

HO,n+n’+l+k+2;X
p+p' +H+k+2,q+¢ +i+k+1Y
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under the same notations and conditions that (3.21) with A; = B; = CJ@ = D](-i) =A, =B, =C/ =D/ =1

Remark:

By the following similar procedure, the results of this document can be extented to product of any finite number of
multivariable I-functions of Nambisan et al [2] 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 Nambisan et al [2], 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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