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ABSTRACT

The aim of the present document is to evaluate three triple Euler type integrals involving general class of polynomials, special functions and
multivariable Aleph-function. Importance of our findings lies in the fact that they involve the multivariable Aleph-function, which are the sufficiently
general in nature and are capable of yielding a large number of simpler and useful results merely by specializing the parameters in them. Further we
establish some special cases.
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1. Introduction and preliminaries.

The object of this document is to study three triple Eulerian integral involving general class of polynomials, special
functions and the multivariables aleph-function. These function generalize the multivariable I-function recently study
by C.K. Sharma and Ahmad [4] , itself is an a generalisation of G and H-functions of multiple 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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purpose such that
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The reals numbers T are positives for ¢ = 1 to I?, T;(x) are positives for i*) =110 R®

The contour Ly is in the Sg-p lane and run from ¢ — 00 to 0 + 00 where o is a real number with loop , if

necessary ,ensure that the poles of F(dg-k) - 5J(~k)sk) with 7 =1 to my are separated from those of
T

I'l—a; + Zagk)sk) with j =1 to  and I'(1 — (k) +fy( Jsi) with j =1 to ng to the left of the
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contour L, . 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
largzi| < EAEk)ﬂ', where
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j = j:7nk+1

The complex numbers 2; 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 :
N(z1, -, 2) =0(]21|* .. |20]% ), max(|z1]... |27 ) = O

N(z1,-+,2r)=0( |z1|61 . |zr|[37’ ) min( |z1]...|zr| ) = 00
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where, withk = 1,--- ,r:a = min[Re(d§k)/5](~k))],j =1,---,mpand

By, = maz[Re((¢{”) —1)/7")),j =1, ny,

We will use these following notations in this paper

U=pi,q;T; R ; V=my,ng;- - ;mp,ny (1.6)
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The multivariable Aleph-function write :

AL C
N(z1,- -+, 2r) ZNOU“V[Y o (1.12)
B:D

Zoy

Srivastava [5] introduced the general class of polynomials :
[N/M] (
—N)mk K
SHOERY TAN,W N =0,1,2,... (1.13)
k=0 ’
Where M is an arbtrary positive integer and the coefficient A N,k are arbitrary constants, real or complex.
By suitably specialized the coefficient A N,k the polynomials S]]\v][ (33) can be reduced to the classical orthogonal

polynomials such as Jacobi, Hermite, Legendre and Laguerre polynomials etc.

2 . Results required :

ml(e)T(a+b+1/2)T(c—a—b+1/2)
T T(a+ 1200+ 1/)0(c—a+1/2)0(c—b+1/2)

a)/ Y1 —2)" Y% ) (a,ba + b+ 1/2;2)dx (2.1)

Where Re(c) > 0, Re(2c-a-b) > -1, see Vyas and Rathie [7].

Erdélyi [1] [p.78, eq.(2.4) (1), vol 1]

b)// o= lpe (1 — )70 (1 — )T (1 — trz) T drdt

)T (D) (¢ — a)T'(c —b)
[C(e))
Re(a) > 0, Re(b) > 0, Re(c —a) > 0,Re(c—b) >0

oF(a, b ¢; 2) (2.2)
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Erdélyi [1] [p.230, eq.(5.8.1) (2), vol 1]
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Re(ﬂ) > 07 Re(ﬁl> > 07 Re(7 - /8) > O,RB(’}// - 5,) >0

Erdélyi [1] [p.230, eq.(5.8.1) (4), vol 1]
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Re(B) > 0, Re(a) > 0, Re(y — ) > 0,Re(y' — 3) >0

F4(047/87’777/;$(1 _y)7y(1 _'T)) (2.4)

3. Main results
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Where Ugy = p; +6,q; +4,7;; R
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Provided that :

1)Re(c+crd +o1s1+ -+ 0,8:) >0;Re(2(c+c1J + 0181+ +0p8) —a—b) > —1
2)Re(f+ pJ +p1s1+ -+ prsr) > 0; Re(a+CJ + Gs1+ -+ (sp) >0

3) Re(A+ pJ +m1s1 + -+ +nesp — (B+ pJ + p1s1 + -+ prsp)) >0

4ayRe AN+ pJ +ms1+ -+, —(a+CJ+Gs1+ -+ (sp)) >0

1
5) largzk| < §A§k)7r , where Agk) is given in (1.5)
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Where Uzs = p; + 7,¢; + 5, 7; R
Provided that :
1YRe(c+caJ+o151+ - +0,8) >0;Re(2(c+c1J + o151+ -+ 0p8p) —a—b) > —1
2)Re(B+ pJ + p1s1 + -+ + prsy) > 0; Re(a + CJ + (151 + -+ + (ps5p) > 0
3) Re(A+eJ +ms1+ - +nesy — (B+pJ +p1s1+-+prsp)) >0
) Re(p+tJ+tisi+-+tpsp — (@+J+Gs1+ - +(sr)) >0

1
5) largzk| < §A§k)7r , where Agk) is given in (1.5)
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Where Ugy = p; +6,q; +4,7;; R

Provided that :

1)Re(c+oJ +o0181+ -+ 0p8.) >0;Re(2(c+0J +0181+ -+ 0,8.) —a—b) > —

2) Re(a+ pJ + p1sy + -+ prsy) > 0; Re(B+CJ + (151 + -+ + (psp) >0

3) Re(A+nJ — pJ +mis1+ -+ 15 — (a+ pJ +prsy+ -+ prsp)) >0

Y Re(p+tJ —CJ+tys1+-+ts, — (a+CT+Csp 4+ +650) >0

1
5) largz| < §Az(.k)ﬂ' , where Agk) is given in (1.5)

Proof de (3.1) : We fisrt express the multivariable Aleph-function involving in the left hand side of (2.1) in terms of
Mellin-Barnes contour integral with the help of (1.1) and then interchanching the order of integration. We get L.H.S.

N/M

r [ ]
—N
. (/ / w(sl,--- ,Sr)Hek(Sk)ZZk Z (J#AN,JZJ{
Ly L. k=1 J=0 )

1
(/ getaJtoisittors, =1 _ ;L’)_l/QQFl(a,b; a+b+1/2;2)dz
0
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1 1
% / / yﬁ+pJ+plsl+"'+prsrZO¢+CJ+<151+'”+CT‘ST71(1 _ yzt)_()\+HJ+77131+"'+777'37‘)
0 JO
><(1 _ y)(>\+,U/J+771Sl+"'+7)7‘S1")_(B+pJ+plsl+"'+prsr)—1

><(1 . Z)()\+,UJ+77151+"'+777‘5r)_(04+CJ+C151+"'+Crsr)_1dydz dsy ---ds

T

Now using the result (2.1), (2.2) and (1.1) we get right hand side of (3.1). Similarly we can prove (3.2) and (3.3) with
help of the results (2.3) and (2.4).

4. Particular cases

Our main results provided unifications and extensions of various (known or new ) results. For the sake illustration, we
mention the following few special cases :

(i) If we take @ = —n, b = n in oF(a,b;a + b+ 1/2; ) and using the relationship [2,p.18]
oF1(a,bya+b+41/2;2)= oF 1 (—n,n;1/2; [1 — (1 — 2x)]/2) = T,,(1 — 2x), we get the results involving
Tchebcheff polynomial.

(i) If we take @ = —n, b = k + n in oF1(a,b;a + b+ 1/2; ) and using the relationship [2,p.18]
oF1(a,bya+b+41/2;2)=oF (—n, k+njk+1/2;2) = Pff”‘““/Q(m) , we get the results involving

Jacobi polynomial.

, then general class of polynomial reduces to

(iii) If keM=1and A N+of L

iii) If wetake M =1and AN,k = —
N (O/ + 1) K

Laguerre polynomial and we get the results involving Laguerre polynomial.

Remarks : If 7; = T;x) = 1, then the Aleph-function of several variables degenere in the I-function of several
variables defined by Sharma and Ahmad [4].

Andif R = R(l) =, R(T) — 1, the multivariable I-function degenere in the multivariable H-function defined
by srivastava et al [6], for more details, see Garg et al [3].

5. Conclusion

The aleph-function of several variables presented in this paper, is quite basic in nature. Therefore , on specializing the
parameters of this function, we may obtain various other special functions such as I-function of several variables
defined by Sharma and Ahmad [4], multivariable H-function, see Srivastava et al [6], and the h-function of two
variables , see Srivastava et a[6].
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