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Abstract: In this paper we aim to establish certain image formulas of H -function under Marichev- Saigo-
Maeda fractional differential operators having Appell’s function F,(-)as a kernel. The results are expressed

in terms of H -function. A number of known and new results can also be obtained as special cases of these
results.
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. INTRODUCTION

Fractionl calculus is an important branch of mathematical analysis which deals with investigations of integrals
and derivatives of arbitrary order. Fractional calculus operators involving the various special functions have
been considered by many authors like Miller and Ross [7], Kalla and Saxena [11], Kiryakova [12], McBride
[13], Kilbas and Sebastian [14] etc. A Large number of fractional calculus formulas involving H -function
and H functions have been studied and developed by many authors ([3], [9], [24], [25], [26]).

The Marichev-Saigo-Maeda fractional calculus operators involving Appell function F,(-) of two variables

[22] in the kernel are more general in nature. Generalized fractional differentiation operators of arbitrary order
have been introduced by Marichev [4] and later extended and studied by Saigo and Maeda [17], in the
following forms;

Let a,a', 8,8 7yl , x>0and Re(y) >0 then,

(D2 457 £)(x) = (157 ## £)(x)

:(%J (|(;fr',fa,fﬁ'+n,f/i’ﬁ7+n f)(X) (RE(}/) >0;n =[Re(}/)+1)
1 d ) N . ' Lt
=r(n_y)[d—x] () ey 7w -aeaprenpiny 1= LK (o M

and

(D=7 £)(x) = (1707 £)(x)
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Where 15777 and 1“7 are Saigo Maeda Fractional Integral operators [17] defined by,

v ppy 3 ¢ ax 71, o . oo t
()0 =2 [0t 0 < [ ot 12 e

(7)%
©)
@ d' BBy X e iy e Xt
and (15777F)( )_F(y)jx (t=x) T xR @@’ f L= A= ff (et

(4)

Fs the Appell Hypergeometric function [22] of two variables is defined as follows;

Fya.a' BB y)=§§(“)m(“(';“)(ﬁ LELEY  (g<apyi< ©)

where (1), is Pochhammer symbol, (1€l ; nell ;)defined as:

(ﬁ)n g {11(“1) ........... (A+n-1) (?n=e(:u))
The above series (5) is absolutely convergent for all x,y e[l with x| <1, |y|<1 and for all x, y €[] /{Qwith
X =1]y| =1,

Power function formulas of the above discussed fractional operators are needed for our present study as given
in the following lemmas;

Lemmal: If a,a', 8,8y, pcl besuch that, Re(y)>0 and
Re(p) > max [0,Re(~a—a'- B'+y), Re(-a+ B)], then;

(Dz,f*”’”tf’-l)(x)=r[

(6)

where,

pp—y+a+a+pf.p-pf+a Xp+a+a'—;/—l
p=Bp-y+a+pfip-y+a+a’

x,y,z| T(x)T(y)I'(2)
Lemma 2: If o,a",,B"7,p be such that, Re(y)>0 and
Re(p) < 1+min [Re(B"), Re(y—a—a'), Re(y—a'-p)], then;
1—p+7/—0{—a',l—p—a'—ﬂ+}/,1—p+ﬁ} P

r{a,b,c}_ r'(a)r(b)r(c)

1 ! ! (7)
-pl-p-a-a'-f+yl-p-a'+p

(DA77t ) (x) = r{
The H -function was introduced by Inayat Hussain [1] and studied by Bushman and Shrivastava [2] is
defined and represented in the following manner,

Fl:)n,qn [Z] = H™" {Z|(ei'Ei;Aj)1yn’ (ej'Ej)ml,p}
’ P (fjiFj)l,m’ (fj'Fj;Bj)

m+l,q
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(8)

3
]

[Ir(f-R¢) 1 {F(l—ej + Ejé)}AJ

Where, 0(&)=—+ L

[1{r(a-f+Fe)” f[ r(e,~E)

j=m+1 =n+1

(9)

Here L is a contour starting at the point ¢ —icoand terminating at the pointc+ico, @(&) contains fractional
powers of some of the gamma function. Here z may be real or complex but it is not equal to zero, m, n, p, g
are integers such that 1 < m <q, 1< n <p. Also, ¢;(j=1,.....,p) and f,(j=1......q) are complex parameters,

E;20(j=1....... .p), F=0(j=1....,q), (not all zero simultaneously) and the exponents A, (j=1........ .n,

Sufficient condition for absolute convergence of the contour integral in (8) and other detail see Inayat Hussain
[1] and Buschman and Shrivastava [2].

When the exponents A, =B; =1,V i and j, the H - function reduces to familiar Fox’s H-function defined by
Fox [15] and Mathai and Saxena [23].

The series representation of H -function [1] is as follows

= _ [ENERE. . (e E )
Hpmqn [Z]:Hm Z| J L ' 'J .J n'+1,p
(5 F)oms (FFB)),
AR ¢(ﬂgh)
22 hiE
(10)
g n , ) /.\j‘
Hr( ~F 71 {r(l—ej+Ejng,h)} |
IQ - fg+h
where ¢(17,,) = —; — 7 — and o =~
_Hl{r(l—fj+ang'h)} 'le(ej—Ej;;g,h) g
J=m+ j=n"+
(11)
I1. Main Results
Theorem 1: If a,0.8,8,7.,pcC x>0, T>0, |argz|<%7zT , such that Re(y)>0 and

Re(p +om,, +65)>max [0,Re(~a—a'-f'+y), Re(-a+ B)] , then;
Dy (1 A A ] RYY (o] ) (x)

= Xp+o-179h+a+a —-y-1 ii( 1) ¢(77gh)
i Nt F
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(8B, (850E))y oy (1= p =070, 811), (1= p—0myy, —a—a'= B +7,8:1), (1~ p—om,), —a + B,531),
(fi’Fi)LM‘(fi’FJ;BJ)

H2,A+?Q3+3 ox’
1-p—on,, —a+y—ﬁ',5;1),(1—p—mygvh —a—a'+}/,5;1),(1—p—077g1h +ﬂ',5;1)

M+1,Q ’(

(12)

Proof:  Applying equation (8) and (10) to the left hand side of (12) and then interchanging the order of
summation and integration we have,

Dy (v H A R [’ ] ) (%)

LIS (_1)h¢(77gh) Mg 1 N a,a\B.fy P0G +0E-1
XX we T e[ o e

Now applying the Saigo -Maeda operator (6) we get,

- Xp+m]gh+a+a —y—1 ii( 1) ¢(ﬂgh) 77gh
i Nt F

x| 8(¢) C(p+ oty + )T (Pt oMy +85—y +a+as FIU(p4omn +0E-Fra) | o
2 F(p+6779'h +§§—}/+a+ﬁ')l“(p+m]g,h +5§—7/+a+a')l“(p+ovygyh +6§—,8)
Rewriting the RHS of above equation in view of definition (8) we arrive at result (12).
Theorem 2: If aa'BB.pel, x>0, T>0, argz < %ﬂ'T , such that Re(y)>0 and

Re(p +o7,, + 65) <1+min [Re(S'),Re(y —a—a') , Re(y —a'+ p)] , then;

' . — R — m' o 1
Di{,avﬁyﬁ,}/ (tpfl H;W,qn I:ﬂta:l H:;AbN |:a)t§:| ) (X) p+m]gh+a+a —y 1220( i]'¢éng h)
g=1 h=
(ej,Ej;Aj)LN,(ej,Ej)NAvP(1—p—o—rygyh,é;l),(l—p—m]gyh—a—a'—ﬂ+y,5;1),(l—p—mygvh—a'+ﬁ',5;1),

HM_:SI\L wx(?
P+3,Q 3{ (fj’Fi)l,M ’(fj'Fi;BJ')MuQ ,(l—p—m]gvh —a'+}/—,[)’,5;1),(1—p—m79vh —a—a'+7,é’;l),(l—p—m]gvh +ﬂ',5;l)

(13)

Proof:  Applying equation (8) and (10) to the left hand side of (13) and then interchanging the order of
summation and integration we have,

D7 (1 H A A ] RYY (o] ) (x)

AU ( 1) ¢(77 ) 7] h 1 A a.a' e p+m]gh+o‘ -1
T ] = E R S (L
g=1h=0 i L

Now applying the Saigo -Maeda operator (7) we get,

= p+o’r7gh+a+a —y-1 ii( 1) ¢(77g h) 77gh
o Nt F
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L[5 T(1-a'-B+y-p-on,, —8 )T (1+ B~ p—on,, — 66T (1-a-a'+y - p-or,, - &)
2mi § F(l—P—Wg,h —5§)F(1—a—a'—ﬂ+7—p—m]gh _5§)F(1_a'+ﬂ'—p—angvh —&f)

X

(@x°)°dg

Rewriting the RHS of above equation in view of definition (8) we arrive at result (13).
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