International Journal of Mathematics Trends and Technology (IJMTT) - volume 57 Issue 3 - May 2018

Fractional Calculus Operator Associated with
Wright's Function

F.Y.Ayant

1 Teacher in High School , France

ABSTRACT

The present paper aims at the study and derivation of Saigo generalized fractional integral operator involving product of multivariable Gimel-function
, generalized polynomials and Wright function. On account of the most general nature of the operator, multivariable Aleph-function, generalized
polynomials and Wright's function occuring in the main result, a large number of known and new results involving Riemann-Liouville, Erdelyi-Kober
fractional differential operator, Bessel function, Mittag-leffler function follows as special cases of our main finding.
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1.Introduction.

We define a generalized transcendental function of several complex variables noted J.
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The contour Ly, is in the s (k = 1,--- ,7)- plane and run frorn 0 — 100 to o + ico where o if is a real number with
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the right of the contour Ly, and the poles of I'25" (dg.k) — Sﬁk)sk) G=1,-- ,m" Nk =1,--- ) lie to the left of the

contour L. The condition for absolute convergence of multiple Mellin-Barnes type contour (1.1) can be obtained of the
corresponding conditions for multivariable H-function given by as :
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Following the lines of Braaksma ([2] p. 278), we may establish the the asymptotic expansion in the following
convenient form :
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Remark 1.

Ifng=-=np1=0i, =G, =+ =Di,_, = q,_, =0and Agj = Agjs, = Baji, = - =4,j = Apji, = Brji, =1
Arj = Arji, = Brji, =1, then the multivariable Gimel-function reduces in the multivariable Aleph- function defined by
Ayant [1].

Remark 2.

fno==n,=py,=q,==pj,=¢q, =0andr, = =7, =70 = =7, =Ry = =R, =RV =
.= R =1, then the multivariable Gimel-function reduces in a multivariable I-function defined by Prathima et al.

[5].

Remark 3.

Ayj = Agjs, = Boji, = -+ =Ayj = Ayji, = Byjy, = land 7, =+ =7, =70y =+ =T,y = Rg =+~ = R, = R

=...=R") =1, then the generalized multivariable Gimel-function reduces in multivariable I-function defined by
Prasad [4].

Remark 4.
If the three above conditions are satisfied at the same time, then the generalized multivariable Gimel-function reduces in

the multivariable H-function defined by Srivastava and panda [9,10].

In your investigation, we shall use the following notations.
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The generalized polynomials of multivariables defined by Srivastava [8], is given in the following manner :

R —Ni)m, K —Ny)on, K,
Sjg\j/tl’}\?? Y1, yl= Z Z ( K)1! ! ( K),,! A[Ny, Ky - ;]\fv,KU]y]K1 yff” (1.17)

where 01, , - - - , 91, are arbitrary positive integers and the coefficients A[Ny, Ki;--- ; Ny, K] are arbitrary constants,
real or complex.

We shall note

CNDory | (ENo)oma s
Ky! K,

[N1, K5+ 5 Ny, Ky (1.18)

Qqy =
The Saigo fractional integral operator [6,7] is defined as :

o Jo (@ = OPTIF (p+ ¢, —yipi1 — L) f(8)dt(Re(p) > 0)
[g’gﬁf(l') = (1‘19)

S BT £(3), (Re(p) < 0,0 <Re(p)+r<1lr=12.--)

dacr
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where F' is the gauss hypergeometric function.

Saigo fractional integral operator contains as special cases, the Riemann-Liouville and Erdélyi-Kober operator of
fractional integration of order o« > 0 [3].

BT = R = s [ (1 e e (1.20)
1 1
2 T () = 0 f(2) = Ta)/o (1 — )" "7 f(tz)dt(a > 0,7 € R)

Let o, ¢/, 3,8 € Rand v > 0, then Saigo generalized fractional integral operator [6] of a function f(z) is defined by

—Q

z

I&,Za 83,8 Tf(z) = e

/ ety R @ B 857s 1= 2,1 = 2| F)dt(y > 0) (1.21)
0

where f(z) is analytic in a simply connected region of z—plane. Principal value for 0 < arg(z — t) < 27 is denoted by
(z =) 1.

The Appell hypergeometric function of third type denoted Fj is defined by, see[8] :

& (@ () (B)m (B 2™ "

F: ! "z, t) = <1t <1

Also, the Fox-Wright function [11] is defined as

o) — (e, Ej)1pr e i LiT(e+Em)zn 1 D(s) T2, T(ej — Ejs)( rds (L23)

p"Yq’ = p'¥q' . = 7 — = 7 — ; .
(5, Fi)1q oo [ D+ Eym) nh 20w o T T(F = Fys)

Where E;(j =1,--- ,p') and Fj(j = 1,--- ,¢’) are real and positive numbers and verify
q P’
1+ F=>"E;j>0
j=1 j=1

2. Required result.
Lemma. (see, Saigo and maeda [6])
Let Re(y) > 0,k > max[0, Re(a + &' + 5 —v), Re(o' — 3)] — 1 then

Frl+krAl+k—o +8/)rl+k—a—a —B+7)
Q+k+8)7v1+k—a —=B+y)v(1+k—a—a +7)

1o BB gk =
T

o Shma—alty (2.1

3. Main formula.
In this section, we establish a general formula.

Theorem.
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2

We obtain the Gimel-function of (r + 2)-variables.

Proof

s A 15 1)

s A 15 1)

1
%t' <1land|arg(z)| < =AM 7 k=1,--- 7 where A" is given in (1.4).

(3.1)

(3.2)

(3.3)

In order to prove (3.1), we first express the generalized polynomials in series form with the help of (1.17), the
multivariable Gimel-function in terms of Mellin-Barnes type multiple integrals contour with the help of (1.1), the Fox-
Wright 20 (.) in terms of contour integral with the help of equation (1.23) and then interchange the order of
summations, integration and fractional integral operator, which is permissible under the stated conditions. Now using

the lemma, we arrive at the desired result after an algebraic simplifications.

4. Particular case.

On account of the most general character of the multivariable Gimel-function, a class of multivariable polynomials and
Fox-Wright function occurring in the main result, many special cases of the result can be derived but, for the sake of

brevity, a case are recorded here.
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Settingp’ = 1 =¢,a—a; = 1,b; = b, 81 = a’ in (3.1), we get

Corollary.
1 (p — qt) 2t (p — qt) ™™
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Re(o) + Z i 1<rnin Re

i<m()
i=1 Jsm

o dWD
D;Z) <ﬁ>‘| > maw{oa Oé/ - ﬂlv a+ 5 - ’Y} - 1
J

1
‘%t‘ < land |arg(z)| < §A§k)77, k=1,---,7 where A" is given in (1.4).

5. Conclusion.
The results derived in the present paper are quite general in nature so a large number of known and new results

involving Riemann-Liouville, Erdélyi- Kober Fractional differential operators,Bessel function, Mittag-leffler function
etc. can be obtained from it.
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