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ABSTRACT

The object of this paper is first,to evaluate a general multiple Eulerian integrals with general integrands involving the product of a multivariable
Aleph-function , a general class of polynomials, the Aleph-function of one variable and generalized hypergeometric function with general
arguments. The second multiple Eulerian integral contain a general class of polynomials, the general polynomial set, the Aleph- function of one
variable and multivariable Aleph-function with general arguments. Our integral formulas are interesting and unified nature.
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1. Introduction

In this paper, we evaluate two multiple Eulerian integrals involving the multivariable Aleph-function , the Aleph-
function of one variable and multivariable class of polynomials with general arguments.

The Aleph-function of several variables generalize the multivariable I-function defined by Sharma and Ahmad [6] ,
itself is an a generalisation of G and H-functions of several variables. The multiple Mellin-Barnes integral occuring in
this paper will be referred to as the multivariables Aleph-function throughout our present study and will be defined and
represented as follows.
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are complex numbers , and the O/s, ﬁ/s, 'y's and ¢’ s are assumed to be positive real numbers for standardization
purpose such that
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The reals numbers 7; are positives for ¢ = 1 to R, T; (k) are positives for i(k) =1to R(k)

The contour Ly, is in the Sg-p lane and run from ¢ — 200 to ¢ + 100 where 0 is a real number with loop , if

necessary ,ensure that the poles of F(dgk) — 53(k)3k) with j =1 to myj are separated from those of
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contour Lj, . 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 :
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The complex numbers z; are not zero.Throughout this document , we assume the existence and absolute convergence
conditions of the multivariable Aleph-function.

We may establish the the asymptotic expansion in the following convenient form :
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We will use these following notations in this paper
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The contracted form is :
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The Aleph- function , introduced by Siidland [10] 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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For convergence conditions and other details of Aleph-function , see Siidland et al [10], the serie representation of
Aleph-function is given by Chaurasia et al [2].
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The generalized polynomials defined by Srivastava [7], is given in the following manner :
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constants, real or complex. In the present paper, we use the following notation
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The multivariable I-function is defined in term of multiple Mellin-Barnes type integral :

2. Sequence of functions

Agarwal and Chaubey [1], Salim [5] and several others have studied a general sequence of functions. In the present
document we shall study the following useful series formula for a general sequence of functions.
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where K, is a sequence of constants. This function will note Rg’ﬁ [CE]
By suitably specializing the parameters involving in (2.1), a general sequence of function reduced to generalized
polynomials set studied by Raizada [4], a class of polynomials introduced by Fujiwara [3] and several others authors.

3. Integral representation of generalized hypergeometric function
The following generalized hypergeometric function in terms of multiple contour integrals is also required [8 ,page 39
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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,--- ,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

The equivalent form of Eulerian beta integral is :
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We have the following multiple Eulerian integral and we obtain the I-function of (r + [ + T')—variables
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(K) The series occuring on the right-hand side of (4.5) are absolutely and uniformly convergent

Proof

To establish the formula (4.5), we first use series representation (1.15) and (1.17) for N P, Q“ () and
SMlv M

Np,ooo ) N'u, [] respectively, we use contour integral representation with the help of (1.1) for the multivariable Aleph-

CiiT

function occuring in its left-hand side and use the contour integral representation with the help of (3.1) for the
generalized hypergeometric function pF Q ( ) Changing the order of integration ans summation (which is easily seen to
be justified due to the absolute convergence of the integral and the summations involved in the process) . Now we
write :
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and express the factor occuring in R.H.S. Of (4.5) in terms of following Mellin-Barnes contour integral with the help of
the result [8, page 18, eq.(2.6.4)]
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We apply the Fubini's theorem for multiple integral. Finally evaluating the innermost x-integral with the help of (3.2)
and reinterpreting the multiple Mellin-Barnes contour integral in terms of multivariable Aleph-function of (r + 1+ 7')—
variables, we obtain the formula (4.5).
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To establish the formula (5.5), we first use series representation
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M,N
NP Ql,cz,r( )

multivariable Aleph-function occuring in its left-hand side. Changing the order of integration ans summation (which is
easily seen to be justified due to the absolute convergence of the integral and the summations involved in the process) .

Now, we write:

T w
H U(j).T + V(J )K(J)
j=1 j=1

T
=[Oz + vy I @i+ vO)s”

j=W+1
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where K7 = ni? —ng o — RO — ZLf(”) ZPEMC i=1,sj=1,T (5.11)

and express the factors occuring in R.H.S. Of (5.5) in terms of following Mellin-Barnes contour integral , we obtain :

W . w (4) (kD
[0+ vy =TT |1 i ] ezl RS 1 [rcr-x9 +¢)
J=1 j=1 L(=K;7) 7rw 4 Ly, j=1
o (Uﬁj)(x-—u-) CJ/' / /
=1 (UzUi(j) + V;(j))
and

T T G) N

; N U7 v+ VY j

H (Ui(J)vTi + Vi(j))K; = H ( ot () ) ] 9 T W/ / CJI')F(fKi(j) + CJ/)

J=WH J=WH I(=K;") (27w) W L j= w +1
P ORETON CW+1 e CT (5.13)

jew LU + Vi)

We apply the Fubini's theorem for multiple integral. Finally evaluating the innermost x-integral with the help of (3.2)
and reinterpreting the multiple Mellin-Barnes contour integral in terms of multivariable Aleph-function of (r + T)—
variables, we obtain the formula (5.5).

6. Multivariable I-function

If 7, T;1), " ,T;» — 1, the multivariable Aleph-functions reduces to multivariable I-function defined by
Sharma and al [ 6] and we have two general multiple Eulerian integrals of multivariable I-functions.

Formula 1
V1 Vs s
A _ (J)
/ / __ui)aéz 1 '—fE ﬁz IHu(j)mz'f'U
Uuq Us = 1

s b,

R | | pe
=1 H (U(J)I‘,L—FV(J))

/ /
s (z; —ul) 1(1;1—:51)*5
yilliza G

(u)

()
s (a:i—ui)ai (v; —wz)
Yullicy RERD

13



(@i—ui)®i (vs—ai)"
z1 [T JERY)
}ll (U(J>xi+Vi(])) i
o,n:V
IU:W
s (mz—ul)égr) (vi—xi)"gr)
zr [ [iz1 , N
T_1 (UZ(J)IZ_F‘/@(J>> i
I s (k) o(™
(i —ug)! (v — @)%
pFQ (Ap),(BQ),—ng T(j’k) dl‘l dl’s
1 = T j N\
k=1 =1 e, <UZ~(J)9€¢ n Vi(])>
1%, 0(B;)) & w _ e T , o
_ 3;1 J (vi . ui)aﬁ-ﬂz—l H (uiUfJ) + Vi(])) H (UiUi(]) + Vi(]))
Hj:l F(Aj) i=1 j=1 Jj=W+1

S

K . i+bi)+ v K SJ‘)+ (J)
Yy {(Uz’_ui)nc”gw ¥ L Kyl

M 00 N]/M] Nu/Mu} (—)QQMN /r/(nG,g) R]
1

DS Z (s ngg'

G=1g=0 K;1=0 K,=0 i=1
s w (3) u (1,k) T (3 u (3:1)
; SN\ TNG,eC 2y K - R ) DH (3
chtgH H (uiUi(J)Jr‘/i(J)) g 1=1 H (uiUi(J)Jeri(J)) g t=1
i=1 [j=1 J=W41
Z1W1 AGA* . (O
ZpWy
g1Wh
Osn;sT+P+2s:V; CEIE .
IU;ST+P+23;ST—|—Q+S:W1 o (6.1)
gWi
Gy
G. | B;B*:D
under the same conditions and notations that (4.5) with 75, T;(1), - = , T;» — 1

Formula 2
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M,N
NP’L, L?C'L7rl

S S
(i — ug)™ (v — )% 3 (5 — ug)% (v; — @)™
H o | | B |2 H ey

=L, (Ui(j):z:z- n Vi(j)>ci =T, (U( 7) V(a))

(wi—uz)“ (vi—s )B
Y1 Hz_ D
My, M,
SN17"' 7Nu
() (u)
s (ﬂﬁi*ui) P (v *ﬂﬁz)ﬁ
Yu Hizl e
/ ’
. s (wi—ui)%i (vi—mi)"
Al Hi:l G0
HT (UO)I/ +V(J)>
o,n:V '
I : drq - --dws
(r)
s (wi—uz) g (vz—mz)”
TH@:l (J )
s ] ) T )
= (v; — ug)®F H (u v9 4y H w9 o V(J))
=1 =1 J=W4+1
M oo [Ni/Mi]  [Nu/M.y] M,N
(_)gQPi7Qi7ciaT/ (nG’g) K1 Ku
2.0 > u yi eyl

Bgg!

Z W (w,v,u,t, e, ky, ko ZRH [ v; — ) 1eo @b Ky +67)

w7v7u»t767k17k2 i=1
s | w u Gy T u G
. , na.gel =31, K€l ; (T 1S DA 13
H (UiUi(J)—FVi(])) g H <U7‘,UZ-(]) +‘/i(y)> g
i=1 | j=1 J=W4+1

15



Z1W1 A ;A* : Cl
Zp Wy
Osn;sT+2s: V7 .
IU;sT—|—25;sT+s:W1 ) (6.2)
Gy
Gr B:B*:D;
under the same conditions and notations that (5.5) with 7, T;1), -+ + , Ty — 1

9. Conclusion

In this paper we have evaluated two generalized multiple Eulerian integrals involving the multivariable Aleph-
functions and multivariable I-function defined by Sharma et [6] 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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