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ABSTRACT

Recently, Thakur and Rajwade use the generalized differential operators concerning the multivariable H-function defined by Srivastava and Panda
[11,12] . In this paper we use differential operators, we to derive three formulas of multivariable Aleph-function. At the end, we shall give several
remarks.
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1. Intdroduction

The fractional derivative of special function of one and more variables is important such as in the evaluation of series
[10], the derivation of generating function [9] and the solution of differential equation [4] motivated by these and many
other avenues of application. The fractional differential operators D}’, , and .D} are much used in the theory of
special function of one and more variables.

Mishra [3] has defined the fractional derivative operators in the following manner.
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We use the binomial expansion in the following manner
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The familiar differential operator D is defined by [5]

g Ja (@ = )7L f(D)d, [Re(p) < 0]
oDl f () = (1.3)
dwm oD (), [0 < Re(p) < m]

where m is a positive integer.

For oo = 0(1.3), we define the classical Riemann-Liouville fractional of order i ( or —u), when o — 00(1.3) may be
identified with the definition of the Weyl fractional derivative of order i ( or —u) , see [2, chap.13 ; 8] the special case
of fractional calculus operator D% when « = () is written as D% thus we have D% = ¢DE.

In this paper, we obtain several fractional derivative formulas involving multivariable Aleph-function. This function is
an extension of the multivariable I-function recently defined by C.K. Sharma and Ahmad [7], itself is a generalization
of the multivariable H-function defined by Srivastava et al [11,12]. The multivariable Aleph-function is defined by
means of the multiple contour integral :
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For more details, see Ayant [1]. The condition for absolute convergence of multiple Mellin-Barnes type contour 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 :

Nzt s2) = 0( 2] - 2 ™)  maz(fl, - - 2] ) = 0
R(z1, o, z0) = 0( o™, ol ™) smin( |2, 2] ) = 00
where Kk =1,--- ,r:ap = min[Re(d;k)/(SJ(.k))],j =1,---,mgand

B = maz[Re((¢f"” = 1)/3)] 5 =1,
For convenience, we will use the following notations in this paper.

Vi =my,ny;- - s5me,ny (1.8)
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Throughout the present paper we assume that the convergence and existence condition corresponding appropriately to
the ones detained above are satisfied by each of the various Aleph-function involved in our results which are presented
in the following sections.

2. Main results

In this section, we shall prove our main formula on fractional differential operator involving multivariable Aleph-
function.

Theorem 1
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1
and |argxg| < §Al(~k)7r , where A*) is defined by (1.7).

proof
To prove the fractional derivative formula (2.1), we first replace the multivariable Aleph-function occuring therein by
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its Mellin-Barnes contour integral given by (1.4) and collect the power of = (z"* + a) (b — 2?). Now making use of
the following binomial expansions (1.2) two times and apply the formula (1.1). We interpret the resulting Mellin-Barnes
contour integrals as a multivariable aleph-function, we get the desired result.

Theorem 2

D? {xt (2 + a)’\1 (b— x”z)_él (¥ + c))‘2 (d— 1‘“4)_62

k,a,x

z12P (2 +a)”t (b — 33“2)_61 (x¥3 +¢)7" (d — 37“4)_61

o,n:V
D3, Qi Ti; W

ZTI"D" (Ivl + a)Ur (b o xvz)—ér (1’1)3 + C)va (d o ‘r174)_67‘

ik s ovanl o v v
— ak1 b—51 C)\Q d—52xt+pk’ i (mal ) (mb2 ) (%)m (%)n
El'm!n!

k,l,m,n=0

212 a% b0 d™0 (N oy, 0p), (1 =8 — k—m;dq, -+, 6,),

0,n+p+2:V
pit+p+2,qi+p+2,7i; RRW

2P @ b0 ¢Tr —0r A+ Lo, ,00), (1 =601, ,0,),

(-t-jk-v1k — vol —vgm —wam; p1, -+, pr)op—1, A
2.2)
(@ =t —jk —vik —vol —v3m —vyn; p1,--- , pr)op—1, B
Provided that
min{uvy, va, U3, Vg, pi, 04, 0;F > 0(i =1, |7)

b b

m’Ul xvz :L-'US
max{av‘g( a ) arg<7>‘, arg( - )

) i J _
Re(t) + 2,01  Join Re (5@> > —1
= J

arg (27|} <=

1 ,
and |argxg| < §A§k)7r , where A*) is defined by (1.7).

Proof

To prove the fractional derivative formula (2.2), we first replace the multivariable Aleph-function occuring therein by
its Mellin-Barnes contour integral given by (1.4) and collect the power of z (z** 4+ a) (b — ) (z** + ¢) (d — 2¥*).
Now making use of the following binomial expansions (1.2) four times and apply the formula (1.1). We interpret the
resulting Mellin-Barnes contour integrals as a multivariable aleph-function, we get the desired result.
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Theorem 3

DP
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Proof

To prove the fractional derivative formula (2.3), we first replace the multivariable Aleph-function occuring therein by
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its Mellin-Barnes contour integral given by (1.4) and collect the power of zy ("' 4+ a) (b — x?) (z** +¢) (d — ™) .
Now making use of the following binomial expansions (1.2) four times and apply the formula (1.1) two times. We
interpret the resulting Mellin-Barnes contour integrals as a multivariable aleph-function, we get the desired result.

Theorem 4
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1
and |argxg| < §A§k)7r , where A*) is defined by (1.7).

Proof

To prove the fractional derivative formula (2.3), we first replace the multivariable Aleph-function occuring therein by
its Mellin-Barnes contour integral given by (1.4) and collect the power of the expression
zyw (2 +a) (b — 2v?) (2** 4+ ¢) (d — 2*) (w*® + e)(f —w") . Now making use of the following binomial
expansions (1.2) six times and apply the formula (1.1) three times. We interpret the resulting Mellin-Barnes contour
integrals as a multivariable aleph-function, we get the desired result.

Remarks :

We obtain the same relations with the multivariable H-function defined by Srivastava and Panda [8,9], see Thakur and
Rajwade [13] for more details.

If r = 2, the multivariable Aleph-function reduces to Aleph-function of two variables defined by Sharma [6], and we
obtain the same relations.

If r =2 and 7;, 74, 7;» — 1, the multivariable Aleph-function reduces to I-function of two variables defined by Sharma
and Mishra [8] and we have the similar formulae.

3. Conclusion

Specializing the parameters of the multivariable Aleph-function, we can obtain a large number of news and knowns
fractional derivatives involving various special functions of one and several variables useful in Mathematics analysis,
Applied Mathematics, Physics and Mechanics. The result derived in this paper is of general character and may prove to
be useful in several interesting situations appearing in the literature of sciences.
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