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Abstract- In this paper we will implement the generalized fractional operators induced by Saego-Maeda using the Appell’s
F5(.) function and set up the image formulas associated with the generalized Miller-Ross function in terms of the generalized
Fox- Wright function. We will also employ certain integral transforms on the results obtained from the differentials and the

integrals and present some more image formulas.
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l. INTRODUCTION

The fractional calculus is the special branch of applied
mathematics which is rapidly developing with large number
of applications in the real world. It is a field of applied
mathematics that deals with derivatives and integrals of
arbitrary orders. This branch of calculus has gained
considerable importance and applications in various sub-
fields of applicable mathematical analysis. The computation
of fractional derivatives and the fractional integrals of the
special functions of one and more variables is very important
from the point of view of the usefulness of these results in
the evaluation of generalized integrals and the solution of
differential and integral equations.

Several authors and researchers such as Baleanu et al. [1][2],
Kilbas [3], Miller and Ross[4], Saigo M. [5] Mittag - Leffler
Function [6], Prabhakar [7], Kumar et al. [8] so forth have
studied in depth the properties, applications and different
extensions of the operators of fractional order. They have
used the fractional order integral and differential models in
various fields of the real world problem (also see
[9],[10],[11],[12],[13],[14],[15],[16],[17]). Here the author’s
aim is to establish the various image formulas for the
generalized Miller-Ross function involving the generalized
fractional calculus operators introduced by Saigo-Meada
[18].

Section | of the paper contains the brief introduction of the
topic and the work done by various authors in this field,
section Il contains the mathematical preliminaries, section
111 contains the main theorems and the results and section 1V
concludes the work.
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1. MATHEMATICAL PRELIMINARIES

Saigo and Maeda in 1998 introduced the following
generalized fractional and differential operators of the
complex order with Appell F;(.) function in the kernel, as
follows:

Let a,a,B8,8,y €Candx > 0, then the generalized
fractional calculus operators (the Marichev-Saigo Maeda
operators) involving the Appell function, or Horn’s F; —
function introduced by Appell and Kampe de Feriet [19] are
defined by the foIIowing equations:

ASTEEY fy ) = —

1"( )
, t
fo (x =)'t *F, (a.a',B,B'; 142 L 1- ;)f(t)dt
2.1)
Ry) > 0)

d
USEPPY @) = () U oo

AW =0) k=[-R(W) +1] 22

'
-a

U PPY £y () =

m
f (t — )1t (a, @ BByl -1 - —) F(O)dt
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Ry >0)
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U8 ) = () * AEBE I ) )

Ry < 0); k—[ R(y) +1]
(2.4)
and

DEEFET Y60 = U T )
(25)

:( )k( —a -a, ﬁ+k -B, y+kf)(x)
RG) > 0) k =[RM) +1])

OFEPY f)x) = U PP ) (26)

=< d) (1 -a,-a, B —-f+k, y+kf)(x)

RE) > 0) k =[RW) + 1] (2.7)
Following Saigo and Maeda [18], the image formulas for a

power function, under operators (2.1) and (2.3), are given by:
(Igf"ﬁ‘ﬁ'-y xp—l)(x) — xp—a—a'+y—1

[ rr(p +y-a-a = Brip + p'= a)

Frp+prp+y—a—-a)(p+y—a —p)
(2.8)

where R(p) > max {0,R(a+a'+ L —vy), R(a'—
BN} and R(y) > 0.

(Ig;a’-ﬁ‘ﬁ"}’ xP ) (x) = xp+y—a—a'—1

F(l—p—B)F(l—p—?/+(x+(x,)F,(1—p+B’+ a-y) 2.9)
ra-pr(i-p+p-y+a+a)r(1-p+a-p)

Where R(p) < 1 + min {R(—L),R(a+a’'—vy),

R(a +B'—y) }and R(y) > 0

The generalized Fox- Wright function ,, was introduced

by Wright [20] and has been given by the series

_ (ag,4y),. (ap' p) }
e = o {500 b, 50
_ _,(aj+n4; )x"
= Xn- 01‘[ L [(bj+nB)) n! (2.10)

Where T'(x) is the Euler gamma function.
Where x,ai,bj € (C, Ai'Bj € ER, Ai * O,B] * O,l =

L...p; j=1,..,q
This function is known as generalized Wright function for all
values of x, the conditions for its existence are as follows:

1 +(ZBj)— (ZP:AL-) >0
= i=1

The generalized hyper-geometric function ,F, is defined as
follows [21]

(2.11)
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_ i (@) (@) mo-or (@) n %™ 212)
=0 (bl) ns (bZ) nr e (bq) n n!

Where (o), is the Pochhammer symbol, which is defined

(for <€ C) by:

_ 0 n=20
() = {o( (¢ +1)(x 4+2) ... (x +n — 1) n>0 }
(2.13)

I'(x+n)

() = g (XE C\Zp)

Z; denotes the set of non-positive integers.

Miller and Ross [4] introduced the function in 1993 known
as the Miller-Ross function that arises as the basis for the
solution of the fractional order initial value problem, which
they defined as

—veat aktk+v

=tV at. * ,at) =
dt- ey (v at) LT (+v+1)

E/(v,a) =

(2.14)
Where y* (v, at) is the incomplete gamma function.
Farhan, Sharma and Jain [22] introduced the generalized
Miller-Ross function in 2014 as
N (ay, . by %)
N (@) 0 (@) e (@) pa"x™ 2.15)

— (b1) n, (D2) s (bg) nI'(An +§ + 1) '

Where ay, a,, ... ay, by, by, ..., bg, A, & € C,R(A) > 0,
R(E) > 0and (a;) «, (b))  are Pochhammer symbols.
The gamma function, T'x was introduced by Leonard Euler
[21] as generalization of the factorial function on the set R of
all real numbers and C for all complex numbers defined by

- Ap; by, ...

rx = [ t®De~tdt,xe R (2.16)

rM=1r-=vr
The integral formulae involving the Whittaker function
(Mathai at al. [23]) is used in finding the image formulae:

F@+n+)r@E—n+7)
r@—o+3)

J- 257 e 2 W, ,(2)dz =
0

(2.17)
1
(O’ ECROGtn) > _E)
The Whittaker function (Mathai et al [23]) is defined by

95



Int. J. Sci. Res. in Mathematical and Statistical Sciences

r(-2
Wa,r] (Z) = #

M, (2) +
rG—-o-n

My, _(2)
n
(2.18)

=W5—y(2)
1
(o € (C,ﬂ%<§+nia> > 0)
where

1z 1
M,,(z) = z""2e72 |F, (E —o+n;2n+1; Z) (2.19)

E}{G+ni8)>0, largz |<m

1. MAIN RESULTS

Image formulas associated with fractional operators

In this section, we will establish the image formulas for the
generalized Miller-Ross function involving the Saigo-Maeda
fractional operators (2.1), (2.3), (2.5) and (2.6) in terms of
the generalized Fox-Wright function.

Throughout this paper, we will assume that x >
0,a,’,B,8v,0,4&v,1n,8 € CCRA) > 0,R(&) >0
and we will also assume that the constants satisfy the
conditions a;, b; € C,A;,B; € R(A,B; #0, i =12,..,p,
j =12,..,q.) such that the condition (1.11) is also satisfied.

Theorem 3.1.  LetR(¢) > 0,R(v) > 0, then the
fractional integral IS*##7 of the generalized Miller-Ross

function under the conditions R(y) > 0,R(1) > 0,R(p +

vE) > max {0, R(a+ o'+ B —y), R — B} exists
and is given by
(57 0 g )
© 174
= yA-a-arty-1 Hj:lr(bj)
v r(a)

n=0 =1

N (a3,1),...,(a,, 1), (4,v),(A+ B —a',v)
p+a¥qrs (b1, 1), e, (bg 1), (€ +1,2), (A + B',0)
A+y—a—-a —-Bv),11) o
A+y—a—-av),A+y—B —a',v) ax ] GD
where A = p + vé

Proof.
get

Taking the LHS of (3.1) as J, and using (2.15) we

, .
7= (Ig_;_a B.BY (tp—l

S @@ @)
* L (b)) n, (b2) g, s (b)) T A+ € + 1) (") )> €9)
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7 = (al) n (az) n,---;(ap) na®
Ly B B2) e b TR+ E4 1)

X ([g;a'ﬁ'ﬁ'r]/ (tp+vn+vf—1))(x)

Applying (2.8) with p = (p + vn + v§), we get

(a1) n(az) now(@p) nf' (n+1)  (ax?)"
1) n,(b2) n,...,(bq) nF(An+é+1) n!

J = yA-a—a'+ty-1yo
Zn—O (b

[ r'(A+vn) r(A+y—a—-a'-B+vn) I'(A+B'-a'+uvn)
I'(A+B'+vn) I'(A+y—a—-a'+vn) I'(A+y-B -a'+vn)

(3.2)

where A = p + v¢

Interpreting the right hand side of (3.2) in view of (2.10) we
arrive at the required result.

Theorem 3.2.  LetR(¢) > 0,R(w) > 0, then the
fractional integral I*"##"" of the generalized Miller-Ross
function under the conditionsR(y) > 0,R(1) >
0L0RA-y-p—vd) <1+ min{R(-PL), Rla+ a'—
¥),R(a + B’ — y)}and is given by
(152 eoree gngE () @

- 19, r(b))
f=1r(ai)

— x—A—a—al

n=0

(a1,1),...,(a, 1), (1,1),(A+ a + p',v)

X pralqsa [(bl, 1), .., (bg1), G +1L,A), (A+a+a + ')
A+a+a,v),A-B+y,v) _,
A+y,v),A+y-p +a,v)’ax 33

where A = p + vé

Proof. Taking the LHS of (3.3) as 7, and using (2.15) we
get
7= (P e (o)
x ((11) n (az) nr (ap) nan
£t (b1) ny (b2) s (Bg) (AN + § + 1)

™) "+§)> (x)

) ) (a1) n, (@2) ny o, (@p) n@"
7= nz:(:) (b1) s (B2) s vy (Bg) T (AN + & + 1)

% (Ig._a’,ﬁjﬁl,}/ (t—y—p—vn—vﬁ)) (X)

Applying (2.9) with p = (1 —y — p — un — vE), we get

(a1) n.(az) nyw(@p) nF(n+1)  (ax™ )"
b1) n,(b2) 1y (bq) nF(An+é+1) n!
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[ r(A+a+a'+vn) r(A+a+B +vn) F(A-B +y+vn)
r(A+a+a'+B'+vn) F'(A+y+uvn) I'(A+a—B +y+uvn)

(3.4)

where A = p + v

Interpreting the right hand side of (3.4) in view of (2.10) we
arrive at the required result.

Theorem 3.3. LetR(¢) > 0,R(v) > 0, then the
aa BBy

fractional differential D of the generalized Miller-
Ross function under the conditions R(y) > 0,R(1) >
0,R(p+vé) > max {0,R(y —a— a'—B),R(B —a)}
exists and is given by

li ’ _ A
(Dgf B.B Y P Ing; (tv)) (x)

M, ro)
nt_, ria)

— LAtata'-y—-1 yo
=X L4 Zn:O

(ap, 1),...(ap, 1),(1,1),(4,v)

X prabars [(m. 1), (bg, 1), (€ +1,2), (4= B,v)

A-y+a+ta'+p,0),A-F +a,v)
A-y+a+av),A—-y+B +a,v)’
where 4 = p + v

(3.5)

Proof.
get

Taking the LHS of (3.5) as J and using (2.15) we

! 4
9= (Dgf BEY (o1

© (al) w (az) Ny e (ap) nan o nse
* L1 (b1) i (b2) o s (bg) nT AN+ € +1) (") )> (x)

Using (2.5) we get

_ * (@) n (@z) ny oo (ap) aa®
J= nz=0 (b1) ns (B2) s oees (bg) I (AN + & + 1)

% (10—_:_1 —a-B'=B-v (tp+un+v§’—1))(x)

Applying (2.8) with p = (p + vn + v§), we get

7 = xAtata'-y-1 ¥ (a1) n.(a2) n-(@p) nf' (n+1)  (ax”)"
=0 (b1) 0, (B2) nen(bg) nT (AN+E+1) 7!

rA+wm) TA-y+a+a' +p +wvn) TI(A-p+a +wvn)
r(A-pg +wm) r(A-y+a+a’ +m)FA-y+pB +a +vn)

(3.6)
where A = p + vé
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Interpreting the right hand side of (3.6) in view of (2.10) we
arrive at the required result.

Theorem 3.4.  LetR(¢) > 0,R() > 0, then the
fractional differential D& P#"" of the generalized Miller-
Ross function under the conditions R(y) > 0,R(1) > 0,
RA-y-p—vd) <1+ min{R(L),Ra+ a'—vy),
R(a + B’ — y)}and is given by

I ’ _ A _
(g2 ere an)d () @)

' ne.rpy
_ L—Atata yo j=1"+"J
- Ln=0 T T
(ay,1), ..., (ap, 1), (LD, (A —a —a’,v)

X prallqra o

(b1, 1), ... (b 1), €+ L,A),(A—a—a'— f,v)
(A—,B—a',v),(A+B'—y,v) —

, , ; v 3.7
Ay, GA-a+p -y | 7

where A = p + vé

Proof. Taking the LHS of (3.7) as 7 and using (2.15) we
get

7= (Dg PP (ere

x (al) ns (az) nr e (ap) nan
£t (b1) ny (b2) s (Bg) (AN + § + 1)

(GO Ras )) (x)
Using (2.6) we get

(al) n (az) nr ey (ap) nan

= Z ) (B2) s () L O+ € + 1)

(1()—_01"— a-pB.—B-v (ty—p—vn—US))(x)

Applying (2.9) with p = (1 + vy — p — un — vE), we get

[ r(A-a-a'+vn) r(A-a'-f +vn) r(A+B'-y+vn)
r'(A-—a—a'-p +vn) r(A-y+vn) r(A-a'+p'-y+vn)

(3.8)
where A = p + v¢

Interpreting the right hand side of (3.8) in view of (2.10) we
arrive at the required result.

Image formulas related to Beta transform
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The beta transform of the function f(z) is defined by [24]
B{f(@): Lm} = [z (1~ )" f @)dz. (3.9)

Theorem 3.5. LetR(&) > 0,R() > 0,R(y) > 0,

R() > 0, be such that

R +vé) > max{0,R(a+ a'+ B —y),R(a'— B} is
satisfied, then

B{(15 Y (tP 1 aN e (26%)) ) @)z Lm | =

M}, r)
M, r(a)

xA=a—aY =1 (my 3

y [ (a1, 1), .., (ap, 1), (4,0),(A+ ' —a',v)
p+sPars (by,1), .. (b 1),, (A+ ', v),(A+y —a—a’,v)
A+y-—a—-a' -pv),1+¢D,(1,1D)
A+y—F —a'v), E+1L,D0+m+§1) ]
(3.10)
where A = p + vé

Proof.
get

1
J= f z1(1 - z)m 1
0

{(Ig;a',ﬁ,ﬁ’ry (tp—lgN;'j(zt”)» (x)} dz

Taking the LHS of (3.10) as 7 and using (3.9) we

(3.11)

using (2.15) in (3.11) we get
1 ! !

7= f 2711 = 2yt (15 Y e
0

(al) n (aZ) nr e (ap) nan(ZtU) n+¢$ (x) dZ
(b1) n (B2) s s (bg) T (AN + €+ 1)

J=| z\='(1 - z)™ !
0

O (@) w (@) o, (@) w2
Ly B0 (02) s () W O+ € + 1)
X (I5PPT (eoronsve=1y) (o) Lz

X

S\F

(3.12)

Applying (2.8) with p = (p + vn + v¢), we get

1
7= f z7 (1 — )™t
0

x {yama—arry-1yvo_ (@) n(@2) n () 2 "+ (axV)"
N=0 (b1) n(b2) n(Bg) nI(AN+E+1)

[ r'(A+vn) r'(A+y—a—a'-B+vn) I (A+B'-a’+un) }
r'(A+B'+vn) r(A+y—a—a'+vn) r(A+y—-p -a'+vn)
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where A = p + v¢

Interchanging the order of integration and summation we get

(al) n (az) n (ap) n(axv)n

7= xA—a—a’+y—1
=0 (bl) ns (bZ) nr ey (bq) nr(ln + f + 1)
[ r(A+vn) r(A+y—a—-a'—B+vn) r(A+p'—a'+vn)
r'(A+B'+vn) r(A+y—a—a'+vn) Ir'(A+y-p -a'+vn)
1
X J. Zl+n+$—1(1 _ Z)m—l dz

0

7= xA—a—a'+y—1

N (@) (@) oy (@) WL+ D (ax*)"
=0 (bl) n (bz) nr (bq) nr(ln + f + 1)7’1!
[ r(A+vn) r(A+y—-a—a'-B+vn) r(A+p'—a'+vn) 1ri+n+é)r(m)
r'(A+B'+vn) r(A+y—a—a'+vn) r'(A+y—-B -a'+vn)l r{l+m+n+é)
(3.13)
Interpreting the right hand side of (3.13) in view of (2.10) we
arrive at the required result.

Theorem 3.6. LetR(¢) > 0,R(w) > 0,R(y) > 0O,

R(A) > 0,be such that RA-y-p—-vd) <1+
min {R(—B),R(a+ a' —y),R(a+ B — y)} is satisfied
then

B (15« Py (¢ GNJE (2t7)) 0+ Lm]

, ni_,rep
_ ~—A-a-a 0 Jj=1 J

=X I'(m _

(m) X3-o . @

(a,1),..(ap, D), (LD, A+ a+B,v)
(b1, 1), .. (bg1),(A+ a+a'+B,v), (€ +1,2)

X p+5¢q+5 [

A+a+a,v),(A—B +y,v),((+&1);ax?

A+yv),A+a—B +yv),(l+m+¢&1) (3.14)

where 4 = p + v¢

Proof. The proof of the theorem can be established by
following the same steps as that of the above theorem. So we
omit the details here.

Theorem 3.7.  LetR(¢) > 0,R(w) > 0,R(y) > 0,
R() > 0, be such that
Rp+vE) > max {O,R({y —a— a'— ), R(B —a)}is
satisfied then
B {(D& Y (001 N (26%0))(x) + L]
* q
= xA+a+a"—}/—11"(m) Z Hj=1 F(bj)
14
=0 i:lr(ai)
(a,1),..(ap, 1), AL, A—y+a+a' +p,v)
XprsVars | (1), ... (b 1), (A — B 0), (A —y +a + ', v)

A-B +a,v),(+§1),4v),

A-y+B' +a,v),E+1LDU+m+E1) ax”] (3.15)
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where A = p + v

Proof.
get
7= folzl_l(l —z)ym?
(D52 (eorang (2e) ) @)}z
Using (2.15) in (3.16) we get

1 ' .
7 = f Z71(1 — )™t {(D(‘]If BBY p-1
0

(1) n, (@2) n, -, (@p) n@™(2t%) e (x)¢dz
Ly (1) n (b) - (bg) (T O+ € + 1)
Using (2.5) we get

1 - - (a1) n.(az) nrw(ap) na™z
9 = -1 1— m-1 { © 14
lyz7 -2 210 o) m03) moslbg) nl GRFETD)

Taking the LHS of (3.15) as 7 and using (3.9) we

(3.16)

n+é

< (Io—fr,— a,— Br,— B~ V(tp+vn+v§—1)) (x) }dz

(3.17)

Applying (2.8) withp = (p+vn+vé), we get

1
7= f Zl—l(l — Z)m—l {xA+a+a'—y—1
0

(@) o (@) e, (@) o (4 1)z (ax?)"
(b1) n, (b2) 1y oes (bq) 2F(An + &+ Dn!

[ rA+wm) TA-y+a+a +B +vn)['(A—pB +a +vn)
rA-pg+wm)rA—y+a+a" +vm)r(A—y+p +a +uvn)

where A = p + vé

Interchanging the order of integration and summation we get
g = yAtata-y-1 Zoo (a1) n.(a2) nn(@p) nF (+1) (ax”)*
=0 (by) n,(B2) e (bg) nl (An+E+D)n!
r(A+wn) r(A—y+a+a + B +wn),Il'(A—pB+a +vn)

r‘A=pg +vm)rA-y+a+a' +vn),l'(A—y+p +a +vn)

1
X f Zl+n+§—1 (1 _ Z)m—l dz
0

A+a+a'-y-1 Zoo (al) n'(aZ) nn---'(ap) nr(n+1) (axu)n
=0 (by) n,(b2) new(bg) nl (An+E+ 10!

JI=x

r(A+vw) r(A—y+a+a’ +p +vn),l'(A—p +a +vn)

rlA-Bg +wm)rA—-y+a+a +vn), IT(A—y+pB +a +vn)

rl+n+é&r(m)
r+m+n+¢

(3.18)

Interpreting the right hand side of (3.18) in view of (2.10) we
arrive at the required result.
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Theorem 3.8. LetR(¢) > 0,RWw) > 0,R(y) > 0,
R() > 0, be such that

R(A-y-p—vé) <1 + min{R(-B),R(a+ a’ —
y),R(a+ B’ — y)}.Then

B {(Dg‘_a"ﬁ‘ﬁ"y (tr=r %N;‘f (zt‘”))) 0): L, m}

o M r®)
n=01P_ ra)

— x—A+a+a’1—v(m) 3

(ay,1), .., (ap, 1), (A—a—a,v),(A—B —a’v)
p+s¥a+s (b1, 1), . (bg1),(A—a—a'—B,v),(A—v,v)
(A + ﬁ’ =Y U), (l + f! 1)! (111)

A—a'+B —yv),(E+ LD +m+E1) a"_u] (3.19)

where A = p + vé

Proof. The proof of the theorem can be established by
following the same steps as that of the above theorem. So we
omit the details here.

Image formulas related to Whittaker transform

Theorem 3.9.  LetR(¢) > 0,R({w) > 0,R(y) > 0,

R(A) > 0,R(5 £ 1) > —be such that

R(p +vé) > max{0,R(a+ o'+ B—y),R(a'— B} is
satisfied, then the following Whittaker transform formula
holds:

Jaz

j z%le2 [WU_,, (Igf"ﬁ'ﬁ,‘y tp1 %N;"j (ztv)) (x)] dz
0

N, rop
M, rap

— yA—a—ar+y—1 y oo
=X 14 Zn=0

(ay, 1), ..., (ap, 1), (A4,v),(A+ B’ —a’,v),(1,1)
pre¥ass [(bl, 1),..(bg1),,(A+p"v),(A+y —a—a',v)

A+y-a-a' —gv)B+nD,B-nD) v] (3.20)

A+y—p —a'v),E+1,1),(B-0,1) 'Y
where A = p+vEand B = 6 +¢& +-

Proof. Taking the LHS of (3.20) as 7, and using (2.15) we
get

7= f 2571e 72 [W,, (I3 PP o1
0

(al) n (az) nreey (ap) nanzn+$ vy n+é
2y B b) s G TG E E4 D > (")l &
(3.21)
Applying (3.2) in (3.21) we get
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oo
z
— S+n+é-1,-3 A-a-a'+y-1
7—] 20Hle Tz W, {x 14
0

» @) n @) - (@) (0 +1) (ax’)"
i (b)) s (5) gy vy ) nTOM+E+ D)

[ r(A+vn) r(A+y—-a—-a'-B+vn) r(A+p'—a'+vn) }
r'(A+B'+vn) Ir'(A+y—a—a'+vn) I'(A+y—p -a'+vn)

where A = p + v
Interchanging the order of integration and summation and
applying (2.17) we get
7 = yA-a-a'ty-1 Yoo (a1) n.(a2) noo(@p) nf (n+1)  (ax)"
=0 (1) n(b2) nyeu(bg) nT(AN+E+1)  n!

[F(A+vn) r'(A+y—a—a'-B+vn) r(A+B'—-a'+vn) r(B+n+n)r(B—n+n)
r'(A+B'+vn) Ir(A+y—a—-a'+vn) r(A+y-pg -a'+vn)r(B—o+n)

(3.22)
Whel’eA=p+vfandB=5+g+%

Interpreting the right hand side of (3.22) in view of (2.10) we
arrive at the required result.

Theorem 3.10. LetR(¢) > 0,R(w) > 0,R(y) > 0O,

R(A) > 0,R(5 £ ) > —be such that

R(A-y-p—vé) <1+ min{R(-B),R(a+ a—
¥),R(a + B’ — y)} is satisfied, then the following Whittaker
transform formula holds:

f 257172 Wy (I8P FY 67770 NS (2t7)) ()] dz
0

fee)

?:1 F(bj)
?:1 F(ai)

— x—A—a—a/

n=0

(a, 1), ..(ap, 1), A+ a+Bv),(A+a+a,v)
X p+61/)q+5 4 '
(b1, 1),...(bg1),(A+a+a +p,v),(A+vy,v)

A= +y,v),1,D,B+n1),B-n1) _,
A+a—B +y0E+10,B-o01) | G2
where A = p +vé and B =6+€+%
Proof. The proof of the theorem can be established by
following the same steps as that of the above theorem. So we
omit the details here.

Theorem 3.11. LetR(¢) > 0,R(w) > 0,R(y) > 0O,
R(A) > 0,R(5 £ ) > —be such that

R +vE) > max {0,R(y —a— a'—B),R(B — a)}is
satisfied then the following Whittaker transform formula
holds:
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© z ’ 1
f z%le2 [W(,_,7 (Dg‘f BEY 41 %Nzi'qf (Ztv)) (x)] dz
0

- 10, I'(b)
?zlr(ai)

— xA+a+a’—y—1

n=0

(ay, 1), ...(ap, 1), (40),(A—y+a+a'+f,v)
X pre¥ars [(bl, 1),..(bg 1), (A — B,v),(A—y + a + V)

A-B +a,v),(B+n1),B-n1,11) ,
A-y+B +a,v),E+1,1,B-01) 'ax] (3.24)
where A = p+vEand B = 6 +¢& +-

Proof. Taking the LHS of (3.24) as 7, and using (2.15) we
get

(o]
z
— 5-1,-5 a,a BBy Lp-1
J _f 2% te2[W,, (Dot tP
0

(al) n (az) Ny (ap) na"z""'f

&t (b1) ny (b2) ey (Bg) nI' (AN + & + 1)

(") "+5> (X)] dz

(3.25)
Applying (3.6) in (3.25) we get

[ee]
z
— S+n+é-1,—5 A-a—a'+y-1
7_f0 D S A VA v

(al) n (az) nr-'-:(ap) nr(n+ 1) (axU)n
&t (b)) ny (D) my s (Bg) (AN + S+ 1) n!
rA+wn) r(A—y+a+a +p +vn),I['(A-p+a +vn)
[F(A—,B +v)F(A—y+a+a +un),l(A-y+B +a +vn)

where 4 = p +v¢
Interchanging the order of integration and summation and
applying (2.17) we get

7= xA+a+a'_y_1 Zoo (a1) n.(az) ny-w(@p) nF (n+1)  (ax¥)"
=0 (01) . (b2) no(bg) nT An4E+1) 1!

[F(A+vn) rA-y+a+a +p +wvn)
rA—B +wm) TA-y+a+a +vn)

FrA—B+a +uvn)I(B+n+n)I'(B—n+n)
rA—y+pB +a +vn)I[(B—o+n)
where A = p + vé and B =6+€+%
Interpreting the right hand side of (3.26) in view of (2.10) we
arrive at the required result.

] (3.26)

Theorem 3.12. LetR(é) > 0,R(w) > 0,R(y) > 0O,

R(A) > 0,R(5 £ 1) > —be such that

R(1-y-p—vé) <1 + min{R(-B),R(a+ a’ —
y),R(a + B’ — y)}is satisfied then the following Whittaker
transform formula holds:
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f z8 ez [Wa,n (DS‘;“"B’B"V tr=r %N;j (zt‘”)) (x)] dz
0

- 10, T'(b)
f:lr(ai)

= x Atatar

n=0

(a,1),..(ap, 1), (A—a—a,v),(4A—p —a’v)
X preWq+s . _

(b, 1), .. (bg1),(A—a—a'—B,v),(A—y,v)
(A + [g' -7 U), (1,1), (B +7, 1)' (B e/ 1) ax~V

A-a'+p" —y,v),E+1,1),(B—0,1)’

where A = p +vé and B =6+E+§
Proof. The proof of the theorem can be established by
following the same steps as that of the above theorem. So we
omit the details here.

(3.27)

V. CONCLUSION

In this paper we presented the different generalized theorems
associated with the generalized fractional operators given by
Marichev-Saigo Maeda. We implement the generalized
fractional operators induced by Saego-Maeda using the
Appell’s F3(.) function and establish the image formulas
associated with the generalized Miller-Ross function in terms
of the generalized Fox- Wright function. The main fractional
operators operated on the generalized Miller-Ross function
given in section Ill, are quite general in nature and can be
specialized to yield the large number of simpler and different
results. The main results may find the large number of
applications in various fields of science and engineering.
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