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Abstract: In this paper, we present two new generating functions involving mul-
tivariable Aleph-function, the I-function of several variables and Aleph-function of
two variables. The mains results of our document are quite general in nature and
capable of yielding a very large number of generating functions involving polynomi-
als and various special functions occurring in the problem of mathematical analysis
and mathematical physics and mechanics.
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1. Introduction and preliminaries
The Aleph-function of several variables is an extension of the multivariable I-
function defined by C.K. Sharma and Ahmad [4], itself is an a generalisation of G
and H-functions of multiple variables defined by Srivastava et al [6]. The multiple
Mellin-Barnes integral occurring in this paper will be referred to as the multi-
variables Aleph-function throughout our present study and will be defined and
represented as follows.
We have,
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For more details, see Ayant [1,2].

The reals numbers 7; are positives for i = 1,..., R, 7;(k), are positives for i (k) =
1,...,R% . 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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withk=1,....,r,i=1,..,Rani® =1,... R®.

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 asymptotic expansion in the following convenient form:
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where k = 1,...,rap = min[Re(dg-k)/(S](-k))],j =1,...,my and 5 = maX[Re((c§~k) -
D/ =1,

We will use these following notations in this paper

U=pi,q, 17 RV =my,ng;..;m,n, (1.3)
W = piy, ¢, Tiw; R, o Dy, @iy Ty ; BT (1.4)
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The multivariable Aleph-function write
21

N(21, .y 20) = RO | (1.9)
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2. Required result
Now using the following combinatorial identity, see Raina [3].
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3. Main Results
Let Q4(z1, ..., z5) an identically nonvanishing function of s complex variables
and of complex order a
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Theorem 2. Let
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Proof of Theorem 1. Let
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We denote the left hand side of the the assertion (3.4) of theorem 1 by P(yi, ..., y,
i 21, ..., 25, 1) then use the definitions (3.2) and (3.3), we have
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Now using the definition of multivariable Aleph-function from (1.1) and changing
the order of summation and integration and then on making series rearrangement
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therein, it takes following form,
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Now in view of the relation
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and then interpreting the inner series into Gauss’ hypergeometric function o F},we
have
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Now using the combinatorial identity (2.1) and then interpreting the resulting con-
tour integral into the multivariable Aleph-function with the help of (1.1), we obtain
the desired result (3.1).

Similarly the proof of the theorem 2 use the same method to that theorem 1.

4. Multivariable I-function

If 7,7, Tiy — 1, the Aleph-function of several variables reduces to the I-
function of several variables. The two generating relationships involving multivari-
able I-function defined by Sharma et al [4] have been derived in this section.
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Corollary 1. Let
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under the same notations and conditions that theorem 1.

Corollary 2. Let
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Remark. we obtain the same results with the multivariable H-function defined
by Srivastava et al [6]. These results are the extensions of the formulae due to

Srivastava et al, for more detail, see [7].

5. Aleph-function of two variables

If r = 2, the multivariable Aleph-function reduces Aleph-function of two variables

defined by K.Sharma [5], and we have the following formulae.
Corollary 3. Let
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and
[n/m]

@, 0,0\, Ly . W RBNTA a .
| s (Y1, Y2; 21, -+, 253 7] F,mm (Y1, ey Yr; t]

-1
( pw+n+omk—1 ) ( a+n+omk—1 ) (=)™ @ (21, s 2)0F (5.6)

n —mk n—mk
where
F)\,a,w,u,a 1) = (#’ a)l
k,n,m (?117312, ) ; (,u+n 4 O'mk?)ll'
% (I1—=X—=n—omk —wk —1l;e1,63), A: C
Vet I (5.7)
?2 (—=\ —wk —mk — omk; e, 6),B: D
then
Z v,z;%)\ﬂ’w’#’a[yb Y25 215 vy Zs;s n]tn
n=0

m
— (1 — 1)y 1 ¥ "
( ) fym,a,p,)\,cr,w (1 o t)el ’ (1 _ t>€2 121y e Zss (1 _ t)(a—‘rl)m—‘rw

(5.8)

under the same notations and conditions that theorem 2.

5. Conclusion

Due to general nature of the aleph-function of several variables, our formulae are
capable to be reduced into many known and new generating functions for special
functions of one and several variables.
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