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ABSTRACT

In this paper, we derive a key Eulerian integral involving the multivariable I-function defined by Prasad [4], the Aleph-function of one variable,a
general class of polynomials of several variables and a generalized multiple-index Mittag-Leffler function. This general Eulerian integral formula is
show to provide the key formula from which numerous others results for the multivariable I-function and multivariable H-function

Keywords :multivariable : Eulerian integral, Multivariable I-function, a generalized multiple-index Mittag-Leffler function, general class of
polynomial,Aleph-function, multivariable H-function

2010 Mathematics Subject Classification. 33C60, 82C31

1. Introduction and preliminaries.

In this paper we establish a general Eulerian integral concerning the multivariable [—function defined by Prasad [4],
the Aleph-function, a general class of multivariable polynomials and a generalized multiple-index Mittag-Leffler
function. The I-function of several variables generalize the multivariable H-function defined by Srivastava et al [6] ,
itself is an a generalisation of G-function of several variables. The multivariable I-function is defined in term of
multiple Mellin-Barnes type integral :
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The defined integral of the above function, the existence and convergence conditions, see Y,N Prasad [4]. Throughout
the present document, we assume that the existence and convergence conditions of the multivariable I-function.

The condition for absolute convergence of multiple Mellin-Barnes type contour (1.9) can be obtained by extension of
the corresponding conditions for multivariable H-function given by as :

1
largzy| < ngk)w, where

n(") p" m(") q') ns P2
0= Sap - S oS S o (S 8 )
k=1 k=n() 41 k=1 k=m() +1 k=1 k=ns+1

ISSN: 2231-5373 http://www.ijmttjournal.org Page 112



K DURAISAMY
Text Box
ISSN: 2231-5373                      http://www.ijmttjournal.org                                      Page 112


K DURAISAMY
Text Box

K DURAISAMY
Text Box
International Journal of Mathematics Trends and Technology (IJMTT)  - Volume 37 Number 2  - September 2016



International Journal of Mathematics Trends and Technology (IJMTT) - Volume 37 Number 2 - September 2016

) q2 ) q3 . qr '
ZO‘ Z o) | - Zﬁ§2+25§2+"'+25$ (1.3)
k=1 k=1 k=1

k=n,+1
wherei=1,---,r

The complex numbers z; are not zero.Throughout this document , we assume the existence and absolute convergence
conditions of the multivariable I-function.

We may establish the the asymptotic expansion in the following convenient form :
I(zlv T 7Z7") = 0( |Z1|%7 B |Z7“|PY; ) ’max( |Z1|7 T 7|Z7"| ) — 0
I(z1,z0) =0( |zl 2% ) min(fa] - 2] ) = 00

where k=1, ,z:q) = mm[Re(bg-k)/ﬁj(.k))]?j =1,--+,mand

B = max[Re((CL;k) - 1)/a§k))],j =1, ,ng

We will use these following notations in this paper :

U =p2,q2;P3,93; " 5Pr—1,Gr—1; V = 0,n2:0,n3; -+ ;0,m5-1 (1.4)
W= q) 5", q); X =(m n); (m,nl) (L5)
A = (azk, 0, )i+ 5 (@ 1)kys & (r 1)y QA 1yps 5 E: };k) (1.6)

= (b, Bogs Bar)i 5 (Or—1)ys B (r—1)k5 Blo—1yper ’5((::))0 (1.7)
A = (Ask; & ks Wlgs - ) 2 B = (bra; Bk, Bilks - Brg) (1.8)
A = (dhy )iy (@l i)y i B = (B B 3 (00, B0 1 pio (1.9)

The multivariable I-function write :
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The generalized polynomials of multivariable defined by Srivastava [5], is given in the following manner :
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The Aleph- function , introduced by Siidland [8] et al , however the notation and complete definition is presented here
in the following manner in terms of the Mellin-Barnes type integral :
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(Z) P;,Qi,cisr ( bJ’ B. )1 " [ ‘(bjia Bji)]m+1,qi;r onw Jp, PiaQi;Ci,T(S)Z s (1.12)

for all z different to O and
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j=1 j=1 j=M+1 j=N+1

For convergence conditions and other details of Aleph-function , see Siidland et al [8]. Serie representation of Aleph-
function is given by Chaurasia et al [1].
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With § =g g = "B P; < Qi, |2 < 1and QP 0:ciir (s) is given in (1.2) (1.15)

2. Required formulas

1
We have : B(a, ) :/0 to7 11 — )P ldt = ?((Z)_I;(g)), Re(a) > 0, Re(B) >0 (2.1)
(2.1) can be rewritten in the form
b
/a (t—a)* t(b—t)"tdt = (b—a)*+P~ 1% Re(a) > 0, Re(8) > 0,b # a 2.2)

The binomial expansions for ¢ € [a, b] yields :

= a—t
(ut +v)? = (au +v)7 Z ~m { ! >} where
m=0

(t—a)u
U+ v

<1
m! au + v (2.3)

With the help of (2.2) we obtain (see Srivastava et al [6])

b J—
/a (t —a)* b — )" (ut 4+ v)Ydt= (b—a)*™P~B(a, B)(at + v)'*2F1< g’;g;—%>(z.4)

where Re(a) > 0, Re(S) > 0;

b
arg( u+v>‘<7r—e(0<e<7r),b7€a

au + v

3. Generalized multiple-index Mittag-Leffler function
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A further generalization of the Mittag-Leffler functions is proposed recently in Paneva-Konovska [2]. These are 3m-
parametric Mittag-Leffler type functions generalizing the Prabhakar [3] 3-parametric function , defined as:

oo

k
EOOm () = (vm) z"
(), (61 Z alk + b)l (amk + ﬁm) k' (3‘1)

where o, 35, v € Coi =1, --- ,m,Re(ai) >0

4. General Eulerian integral of the multivariable Aleph-function
In this section, we shall prove one main general Eulerian integral involving the Aleph-function of one variable, general

class of polynomials of several variables and multivariable Aleph-function.We note :
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We have the following result :
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Ci(z)
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o Relda + f min, 7 +fk+§a  uin 5@)} > -1

1
h) |argZy| < §Q§k)7r , where ng) is given in (1.3)

i) largx| < 7TQ Where §2 = Zﬁj—f—zag—cz Z Bji + Z aji)

j=M+1 j=N+1
j)aiaﬁh’n € C,Z = 1; ;m7Re<05i> >0

Proof

We first replace the multivariable I-function defined by Prasad [4] on the L.H.S of (3.1) by its Mellin-barnes contour
integral (1.1), the Aleph-function , a general class of polynomials of several variables and the generalized multiple-
index Mittag-Leffler function.in series using respectively (1.13), (1.11) and (3.1). Now we interchange the order of
summation and integrations (which is permissible under the conditions stated). Collect the powers of
(urt + v1), (uat + v2), (y1t + 21), (Y2t + 22), and apply the binomial expansion (2.3). We then use the
Eulerian integral (2.2) and interpret the resulting Mellin-Barnes contour integral as a I-function of r variables, we arrive
at the desired result.

5. Particular case

If U=V = A= B =0, the multivariable I-function defined by Prasad degenere in multivariable H-function defined
by Srivastava et al [7]. We have the following result.
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6. Conclusion
In this paper we have evaluated a generalized Eulerian integral involving the Aleph-function, a class of polynomials of
several variables, the generalized multiple-index Mittag-Leffler function and the multivariable I-function defined by
Prasad [4]. The integral established in this paper is of very general nature as it contains multivariable I-function, which
is a general function of several variables studied so far. Thus, the integral 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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