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ABSTRACT
The object of the paper is to obtain few general multiple integral transformations of the multivariable Aleph-function, as kernel product with Fox's H-
function and general class of polynomials. Several cases are also included.
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1.Introduction and preliminaries.

In this document, we obtain few general multiple integral transformations involving the Fox's h-function of one variable
,see [1], a class of polynomials of one variables and the multivariable Aleph-function. The Aleph-function of several
variables generalize the multivariable I-function defined by H.M. Sharma and Ahmad [2] , 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.The
generalized Aleph-function of several variables is defined as following.
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where j =1 torandk = 1tor
Suppose , as usual , that the parameters
ajaj = 17 7p7bj,] = 17 » 45
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with k=1--- ,ri=1,---,R,i® =1,... R®

are complex numbers , and the O/S, B/S, ’)//S and 0’5 are assumed to be positive real numbers for standardization
purpose such that
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The reals numbers T; are positives fori = 1to 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(dS-k) — (Sj(k)sk) with 7 =1 to mj are separated from those of

I'l—a; + Za§k)sk) with 7 =1 to n and I'(1 — ( ) —I—’y( ) k) with j =1 to ng to the left of the
=1

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
largz| < §A§k)7r , where
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k k . .
+253(‘)_Ti(’“> > 55()k)>0,with k=1---,ri=1,---,R,i® =1,... R® (1.5)
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 :

N(z1, -, 2) =0(]21|" .. |2e]*) ,max(|21].. . |2 ) = O
N(z1, -, 20) = 0( 21| .. ze)?) s min( |21, .. |20 ) = 00
where, withk = 1,--- | r:ap = min[Re(d§k)/5§.k))],j =1,---,myand

By, = maz[Re((¢”) —1)/7")],j =1,y

We will use these following notations in this paper

U=piq,17;R; V=my,ny - ;mp,n, (1.6)

W=, 0, Tin; RY o Doy, @iy, Ty s R 1.7)
1 .

A={(aj;0, o)} {mlasall 0l ) (18)
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ERRS
The multivariable Aleph-function write :
Z1
0y . JA:C
N(zi,- - hz) =g | - | .. (1.12)
B:D

Zoy

Srivastava [5] introduced the general class of polynomials :

N/ Ny
SNM(z) =Y TM’“AN,M,N =0,1,2, ... (1.19)
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 % (x) can be reduced to the classical orthogonal
polynomials such as Jacobi, Hermite, Legendre and Laguerre polynomials etc.

2. Main Result
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S=o+2 4. 4= (2.3)
P1 Pr
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where the X is defined by (2.2) and the function f is such that the multiple integral converges. On replacing the
multivariable Aleph-function occuring here by contour integral given by (1.1), under the various conditions stated with
(2.1), we find that

o) [es) , ) ” )

o1+ . . S; -1 ort+) i1 8:G —1 i g
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0 0

fl(kraft + -+ + kpaf)]day - - dacr}dsl <o ds, (2.8)

Now we evaluate the innermost (xl, SN xr)-integral by using the following form

/ / x0T (Rt 4 A Rl f[(kpat 4 4 Epaf)da - - - de,
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=Wy, ) o) e ) / e e (z)ds 9
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where W (ky,- -+ , k) is given by (2.4) and min{k;, p;, Re(o;)} > 0,4 =1, - ,r then ( 2.8) reduces in the
following form
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_ i C( )//3]
where U(ky, -+ , k), N;and S are given by (2.4), (2.5) and (2.3) and Y; = zKk;
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Now in the integral (2.10) , we get f(z) = Sg[(’yz HY C‘ e €r), e (€p, &) ] (2.11)

(81,m), 7(9q77q)

and evaluate the z-integral by following formula (when n = 0), expressing the Mellin transform of Fox's H-function
[5,p.311,eq(3.3)].

SR\ SLCETD)) TR
H] =m+1 (11— 85— By )Hj=n+1 [(aj + Ajs)

Interpret the resulting (81, LI ST)—integral as a multivariable Aleph-function, we obtain the desired result (2.1)

M{H,)"" (zx) (2.12)

3. Particular cases

For the general class of polynomials, we take the cases of Hermite polynomials [9,p.106,eq.(5.54)] and [8,p.158] by
1

setting S2 = 2°/2Hy | ——

&8 PN

the result (2.1) reduces in the following form

}in which case v = 2, Ag j, = (_)k
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valid under the same conditions and notations that (2.1)
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B—HJ) 1
B ) v+ 1

polynomials [9, p.106,eq.(15,16)] and [8,p.159] where Laguerre polynomials is given by
B k
B+v\(=2)
Lj(z) =
5(2) kz_o (B —k) K

the result (2.1) reduces in the following form

b) If we set @ = land A@ k= ( the general class of polynomials reduces in Laguerre
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valid under the same conditions and notations that (2.1)

For the Jacobi polynomials [9, p.68,eq.(15,16)] and [8,p.159] by setting

ﬁ—l—s) (s+t+p+ 1)
ﬁ (SJrl)k

Sé(Z) = P[gs’t)(l — 22) in which case @ = 1 and Ag 1, :<

the result (2.1) reduces in the following form
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(]-_pj/O-JaCJI/O-Ju 7C§T)/Uj)1,r7(1_gj - (S_l_hk)’Y];leXj? te 7Nr7j)1,q7A :C

R SR 3.3
(1-S+0; Ny —ny, -, N, —n,.), (1-ej — (S + hk)ej; Ni€j, -+ ,Ny€;)1p, B: D (3-3)
valid under the same conditions and notations that (2.1)
4. Multivariable I-function
If 74, T;(1)," -, T;¢) — 1, the Aleph-function of several variables degenere to the I-function of several variables.

The multiple integral have been derived in this section for multivariable I-functions defined by Sharma et al [2].

/ / 2N kg e k) S (ka4 kpatn)]

Z1X1 A . C
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[B/O‘]( ﬁ) Zl (1_p/0-<'//0- C(T)/O-)l
s e VA ERY VAR Y AN
= (MR, k) Y A A I T
k=0 yA (1_S+05N1 — N1, 7N’r‘ _nT)a

(1-g; — (S + hk)vj; Nivj, o+ s Neyj)ig, A C
Ce (4.1)
(1—ej — (S —+ hk?)Gj; N1€j, s ,Nrej)l,p,B : D

valid under the same conditions and notations that (2.1) with 75, T;(1), * ** , T;() — 1

5. Aleph-function of two variables

If » = 2, we obtain the Aleph-function of two variables defined by K.Sharma [4], and we have the following multiple
integral.

/ / 01_1 02 (k Q;‘Tl + k’QCE ) S [(kl.%/l)l + kgl'gz)h]

Z1X1 A . C
m,o €1,€1), -, (Epy€Ep 0,n:V .
a™e | ek k (en,€1), - (epr€p) Ty ~ldzy--a
P C( lx + 2«7: ) (gb’yl)a"' 7(9%711)] v:w . - S
20X B:D
[B/a}( 5) “ (1 pJ/UJ C( )/‘73 C( )/03)1 2,
= (MW kp) Yy A RG]
k=0 ) Zg (1 S+O’ N1 TLl,NQ — n2)
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(1-g; — (S + hk)v;; N1vj, Noyj)1,q, A: C

S .1
(1—ej — (S + hk)Ej; N1€j,N2€j)1’p,B D

valid under the same conditions and notations that (2.1) with 7 = 2

6. I-function of two variables

If 7, 7'7;/, Ti// — 1, then the Aleph-function of two variables degenere in the I-function of two variables defined by

sharma et al [3] and we obtain the same formulae with the I-function of two variables.

/ / m‘fl_lerl(klx’fl + kﬂg?)"sg[(klel + k2x§2)h}
o Jo

Zle A ) C
m,o 1 2 €1,€1), " ,(€Ep, € o,n:V . '
gy [ctkiaty 4 page] (om kel Tt
29X B:D
2151 _g) s/ ¢0 J3, 6 fo
_s —Mlka — , m: PITEI g I g I
:C W(l{}l,kg) ZTAﬁ,knkC hk_[g21—:’2pt1:v‘vf ‘ o
B=0 7, | (1-5+0; N1 —n1, Na — n2),

(1-gj — (S + hk)vyj; N1vj, Noyj)i,q, A: C

C (6.1)
(1—8_7' — (S + hk)ﬁj; N1€j, NQEj)l’p, B:D

valid under the same conditions and notations that (2.1) with 7 = 2

Remark

Ifar;,, 7,0y, -+ ,T;» — Ind R = RY = ... = R") = 1the Aleph-function of several variables degenere to

the H-function of several variables defined by Srivastava et al [6]. The results have been by Srivastava et al [7].

7. Conclusion

In this paper we have evaluated several multiple integrals involving the multivariable Aleph-function, a class of
polynomials and Fox's H-function of one variable.The multiple integrals established in this paper is of very general
nature as it contains Multivariable Aleph-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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