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Abstract: In this paper, first we establish two theorems and several corollaries by applying
various fractional differential operators involving the product of Srivastava polynomial,
multivariable Mittage-Leffler function and generalized Lauricella’s hypergeometric function
and express the result in terms of generalized Lauricella’s hypergeometric function. Next, we
establish the certain composition formulas by employing some integral transforms like Beta
transform, Laplace transform, and Verma transform on the result of these two theorems.

Keywords and phrases: Generalized fractional differential operators, extended beta
functions, generalized Lauricella’s hypergeometric function, Srivastava’s polynomial,
multivariable Mittage—Leffler function, Beta transform, Laplace transform, and Verma
transform.

Mathematics subject classification (2010): 26A33; 33C45; 33C60; 33C70

1. Introduction and Preliminaries

In 1903, Mittage-Leffler [8] introduced the function £,(y) in the following manner:
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In 1905, Wiman [20] generalized the function £_(») and gave the function Ea, B (¥) inthe

following manner:
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In 1971, Prabhakar [11] generalized the function £, B (») and gave the function E; B (») in

the following manner:

E(j,ﬁ (V)= i (4, 2
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where @, B, A, v € C, R(a) >0, R(B) >0, R(A) >0

Saxena et al. [15] gave the multivariable analogue of multivariable Mittage-leffler function in
the following manner:
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Srivastava [ 18] introduced the general class of polynomials in the following manner:
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where M is an arbitrary positive integer and the coefficients A4 , (N,k =0) are arbitrary

constants, real or complex and (A4), is the pochhammer symbol.

Recently Cetinkaya et al. [1] defined the generalized beta function in the following

manner:
T,v x p p
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(7)
where min{R(p,), R(p,)} 20, min{R(x), R(y)} >0, min{R(y), R(S), R(z), R(v)} >0
when 7 =v =1, the generalized beta function in equation (7) reduces to the following
generalized beta function defined by Goswami et al. [4]

B (x, t"‘l 0y F| 8-

where min{R(p,), R(p,)} =0, min{R(x), R(y)} >0, min{R(y), RS} >0

when 7=v=1and p, = p,, the generalized beta function in equation (7) reduces to the
following generalized beta function defined by Ozergin et al. [9]
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where R(p,) 20, min{R(x), R(y)} >0, min{R(y), RS} >0

when y =6 =7 =v=1,the generalized beta function in equation (7) reduces to the following
generalized beta function defined by J. Choi et al. [3]
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where min{R(p,), R(p,)} =0, min{R(x), R(y)} >0

when y=6=r=v=1and p, = p,, the generalized beta function in equation (7) reduces to
the following generalized beta function defined by M.A. Chaudhry et al. [2]

B, (x,y)= I; £ (1—1)"exp (—Lj dt

t(1-1) (11
where R(p,) 20, min{R(x), R(y)} >0
when p, = p, = 0the generalized beta function in equation (7) reduces to the following
classical beta function [19]
B(x,y) = =gy
R (12)

where min{R(x), R(y)} >0

Recently Cetinkaya et al. [1] defined the generalized Lauricella’shypergeometric function )
in the following manner:
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where |y, [< L]y, K LIy, K1

2. Generalized Fractional Integral Operators



The generalized fractional integral operators (called the Marichev-Saigo-Maeda
operators) including the Saigo operators and involving the Appell’s function F;(.)of the

third kind as the kernel, introduced by Marichev (see [7], [13]) are defined in the following
manner:

Definition: Let @, ,, B, 5,,7 € C and x > 0, then for R(77) > 0 we have (see [4], [10])
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the corresponding Marichev-Saigo-Maeda fractional differential operators are given as
follows (see [7], [13])

Definition: Let &, ,, 5, 3,,71 € C and x >0, then for R(77) >0 we have (see [4], [10])
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where m =[R(17)]+1 and [x] denotes the greatest integer function.

Ifweput &, =0, =0, B, =-n,a, =a,+f and 17 =, then the above equations
(16) and (17) reduce to the following Saigo fractional differential operators (see [12])
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where R(e;) >0, m=[R(e,)]+1 and [x] denotes the greatest integer function.

If we put B, =0, then the Saigo frational differential operators given in the equations
(18) and (19) reduce to the following Erdelyi-Kober fractional differential operators (see [5])
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If we put [, =—0a,, then the Saigo fractional differential operators given in

equations (18) and (19) reduce to the following Riemann-Liouville and Weyl fractional
differential operators respectively (see [10])
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Now, we are recalling the following lemma which gives the power function formulas
[12], [13] of the above discussed Marichev-Saigo-Maeda factional differential operators.
These power function formulas are required for our present study.



Lemma: Let ,,,, [, /3,,71 € Candx >0. Then the following formulas hold (see [12],
[13])

(@) Let R(7) >0 and R(p) > max{0,R(n—a, —a, - F,), R(L,—a,)}, then
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(b) Let R(77) >0 and R(p) <1+ min{R(f,), R —a, —a,), Ry —a, — B}, then
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3. Fractional Integration of the Product of Srivastava Polynomial,
Multivariable Mittage-Leffler Function and Extended Hypergeometric
Function

In this section, we shall give some fractional derivative formulas involving the
product of Srivastava’s polynomial, multivariable Mittage-Leffler function and generalized
Lauricella’s hypergeometric function by using the fractional differential operators.

Theorem 1: Let x>0, &y, a,, B, B,,1, p, A, ;. €C, d,d; € R" where j=1,2,---,1;
|£|I<1 be such that R(17) >0, R(,) > 0. Further, let
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then the following fractional derivative formula holds true:
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Proof: let A denote the left hand side of the equation (26). Then using equations (4), (6) and
(13) in the equation (26) and changing the order of integration and summation, which is valid
under the given conditions, we have
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now using the equation (24), then the above equation (27) reduces to
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now using the result I'(A+n) =(A4), I'(1), the above equation (28) reduces to
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the above equation (29) in view of the equation (13) gives the required result (26).

Theorem 2: Let x>0’ al’a2’ﬂ19ﬂ29n9p>/1jnujaceca dadj R where j:1,2,---,l;
|1/¢[<1 be such that R(77) >0, R(x,) > 0. Further, let
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then the following fractional derivative formula holds true:
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4. Special Cases

Now we shall give some special cases by taking suitable values of parameters
a,a,, B, Byand n. Ifput &, = 5, =0, f,=—n, o, =, + B, and 1 = ¢, in the theorem
1 and theorem 2 we shall get following fractional derivative formulas for the Saigo fractional
differential operators.

Corollary 1: Let x>0, al,ﬂl,?],p,ﬂj,,uj,ceC, d,dj e€R" where j=1,2,---1;|t|<1
be such that R(a;) >0, R(y;) > 0. Further, let
iR(p+dk+z d k, +m +m,+m)>—min{0,R(c;, + B, +1)}, then the following

fractional derivative formula holds true:
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Corollary 2: Let x>0, &, f,1m,0,4,4,,ceC,d.d, eR" where j=12,---,1;
|1/t I<1 be such that R(e,) >0, SR(,uj) > 0. Further, let
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following fractional derivative formula holds true:
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If we put 5, =0 in the equations (30) and (31), then we shall get the following
fractional derivative formulas for the Erdelyi-Kober fractional differential operators.

Corollary 3: Let x>0, o,,1,0,4;,14,,c€C, d,d, €R" where j=12,---,1;|t|<1be
such that R(e;) >0, R(x,) > 0. Further, let
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If we [, =—0a, in the equations (30) and (31), then we shall get the following

fractional derivative formulas for the Riemann-Liouville and Weyl fractional differential
operators respectively.

Corollary 5: Let x>0, a,p,4,,4,,ceC,d,d, eR" where j= S 1tIET be
such that R(e) >0, R(x,) > 0. Further, let

R(p+dk+ Z dk,+m +m,+my)>NR(a)>0, then the following fractional

derivative formula holds true:
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Corollary 6: Let x>0, Otl,p,/lj,,uj,ceC, d,dj €R" where j=1,2,---,[; |1/t I<1 be
such that R(;) >0, R(x;) > 0. Further let

I
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5. Integral Transform of the Product of Srivastava Polynomial,
Multivariable Mittage-Leffler Function and Extended Hypergeometric
Function

In this section we shall obtain integral transforms like, Beta transform, Laplace
transform and Verma transform involving the results obtained in the previous section.

5.1 Beta Transform

Definition: The beta transform of a function f(z) is defined as (see [15])

Bif(@rs.p) = 27 (1-2)"" f(2)dz (37)

Theorem 3: Let x>0, &, a,, B, 35,1, 0,4, 14;,¢ € C, d,d; € R where j=1,2,--,1;
|£|1<1 be such that R(17) >0, R(x,) > 0. Further, let
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J=l

) /
a,p+dk+), dk,p+di+), dk-n+a+a,+p,

3(7,0,,v,p1,07)
><4 FD 4

/ /
bp+dk+), dk ~P.p+dk+), dk -n+e+a,

prdi+y. dk -f+a,s+0k+y. Ok.a.a,a;

7P

VX, Vo X, Y3 X

! I
prdi+), dk —nta s tprOkt), Ok (38)

Proof: To prove the equation(38) using the definition (37) of Beta transform, we get

BBt (oL oM [ __0,d\ 8 .4 84\ 378,70 pops . _ ,
B{D&v%ﬂlﬂ'v(tp Sy (oz't )Ey;.c(alz .0zt I)FD(/ o ”~)(a,al,az,aS,b,ylzt,yzzt,y3zt,n],nz))(x).s,p}
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I _ _ 1.
= jo 2 1-z)! {D(;fg;"‘zﬁl e (t” 'Sy (02"t)E, (02%",...,0.2"t")

XF;(y,é,r,v,pl ,pz)(a’ a,a,, a3;b; nzt, y,zt, y,zt,n,, nz))(X)} dz (39)

now using the equation (24), then the above equation (39) reduces to

N/M 0
k=0 Ky, k;=0

d.\k; 0,7,
O $ Dunn @@ (@), B smm miboain)

Jj=1 k/ ! my iy iy =0 (b)m1+m2+m3 B(a —-n + m + m, + m3,b —-a+ n2)

i
00" 00" ()" F(p+dk+zj:1djkj—n+al+az+ﬁ2+ml+m2+m3)

/
m!  m! m! F(p+dk+zj:1djkj—77+al+a2+m1+m2+m3)

F(p+dk+zljzldjkj+m1+m2+m3) F(p+dk+zljzldjkj—ﬁl+al+ml+m2+m3) )
X y4
F(p+dk+22=1djkj—ﬂ1+m1+m2+m3) F(p+dk+zlj=1djkj—17+a1+,32+m1+m2+m3) (40)

after interchanging the order of integration and summation and using I'(1+n)=(4),I'(1),
we get

F(p+a’k+Zi_=ld )F(p+dk+z LAk —n+ata, - B)

— xp+al+a2—17—] .
C(p+di+Y. dj,—pIT(p+dk+Y. dk —n+a +a,)
1"(p+dk+z ' _ﬂl +051) [N/M] i (_N)Mk y Fﬂv ( d)k ! (O-jxdj )kj
/C oX PR —
F(p+dk+z 77+a1+182) k=0 Ky, k=0 k! NET u, i k]l

!
y i (a)mlererm3 (p+dk+z ld]kj)m +my +my (p+dk+zj=1djkj _77+a1 +a2 +ﬂ2)ml+mz+m3

i
man =0 (D), s o (0 + dlk + ZH Ak, =By DO+ b+ d =140+ ), o,

F(p+dk+z K= B+ )y, (@), (00),,, (@), B2 (a =y +my +my +my,b—a+n,)
F(p+dk+z Ak, =040+ B i B(a—n +m +m,+my,b—a+n,)

13



X(xyl)m1 (xy,)™ (xy3)""3 J‘()lzs+9k+zl/Iijj+m1+m2+m3—1 (1_2),,_1 d=
m, !

! !
m!  m,! 1)

now evaluating the z-integral and after a little simplification, we get

[ / /
C(s+0k+), 0k) T(p+dk+y, dk)(p+dk+), dk~n+a+a,+p,)
D(s+p+0k+y. 0)) Dlp+di+Y. dk,~pI(p+dk+). dk—n+a+a,)

=1

Pty +a2—77—ll—w

=X

1
D(p+dk+), dk ~f+a) vpn & Ny, L (o x)

Z N,kF::-j,c (O_xd )kH

X
F(p+dk+zli:1djkj—77+al+ﬁ2) K0 kom0 k! A k!

! I
= (a)ml+r;12+m3 (,D + dk + Zj:l djkj)mlererm3 (ID + dk + Zj:l djkj - 77 + al + a2 + ﬁZ )mlererm3
l l
=0 (D), s o (0 + e+ ZFI d k= B sy D0+l + Zj=1 dk,—n+a+0), 0

X

i !
(p + dk + Zj:l djkj - ﬂl + al )ml+m2 +my (S + ek + Zj:l ejkj )mlerZer3 (al )ml (CIZ)mz (a3 )m3
X 1 /
(prdk+ ., dk =1+0+ B, (S+PHORFD Ok,

BZ”ZT’V) (a—n +m +m,+m,,b—a+n,) )" ()™ ()™

Bla-n+m+m+m,b-a+n,)  m! m! m!

X
(42)

the above equation (42), in view of the equation (13) gives the required result (38).

Theorem 4: Let x >0, alﬂazﬁﬂlﬁﬂpn)pa/lja;ujaceca d,dj €R" where j:1,2,"',l;
|1/¢ |[<1be such that R(77) >0, R(4,) > 0. Further, let

I )
m(p—i_dk—i_zj:ldjkj_ml_mz_m3)<1+nnn{in(ﬂ2)ain(77_al_az)aiﬁ(n_az_ﬂl)}a

then the following fractional derivative formula holds true:

B{Df’g;“l’ﬂ“ﬂ”” (t'”’lef (azﬁtd)Eij,c(alzﬁltd1 oy G2 TOEE (g g asb;y, /t,yQ/t,y3/t;nl,n2))(x) : s,p}

F(s+0k+zlj k) F(l—p—dk—zlj_zldjki +,[32)F(1—p—dk—zlj=1d/.k/. tn-a-a,)

=1 JJ

! i i
F(S+p+(9k+zj:l¢9jkj) F(l—p—dk—ijldjkj)l"(l—p—dk—zj:]djkj +n-a,-a,~ )

— xp+a1 +a, —q—ll—w

14



JLA-p—di- Dok tn—a =B & (N, e (de)kﬁ(ajx“’f)"f
Ir'(l-p—-dk- z dk,—a,+f,) =0 kik=0 k! e A k!

a,1—p—dk—zl dk, +ﬂ2,1—p—dk—zl,71djkj +n-a,-a,,

F3(i/,5,r,v,p|,pz)
bl-p-dk=Y. dk1-p-dk=Y dk +n-a-a,~f,

1-p—dk- Z K+ —a, = ﬂl’s+9k+z L Ok;-a1,a, a5 Y Yo s
l—p_dk_Z;:l J a2+ﬁ2’5+p+9k+z Lk e

(43)
5.2 Laplace Transform
Definition: The Laplace transform of a function f(z) is defined as (see [13])
L{f(2)}=] e f(2)dz (44)

Theorem 5: Let x >0, &y, a,, B, 5,1, p, A, ;. €C, d,d; € R" where j=1,2,---,1;
|£|I<1 be such that R(17) >0, R(,) > 0. Further, let

/
iR(p+dk+Zj:1djkj +m +m, +my) >max{0, R —a,—a, - F,), N[ —a,)},

then the following fractional derivative formula holds true:

L{D&;%’ﬂ“ﬂ”” (t"’lef (azetd)E:'{”c (alzglt 0,2 b )F3 7OL: pz}(a,al,az,a3;b;ylzt,yzzt,y32t; n],n2))(x)}

Pl r(1+ek+z’j=19jk_,)r(p+ark+Z’j=1 j)F(p+dk+Z LAk —n+a +a,+ )
- ]
q C(p+di+Y dk,—B)T(p+dk+Y. d,—n+a+a)

k k;
ot Dot hoe) 190 5 S (25 118
F(p+dk+z —n+o+B,) o kg k! “rel g’ k!

Jj=1

) /
a,p+dk+), dk,p+di+), dk -n+a+a,+p,

/ /
bp+dk+), dk ~P.p+dk+), dk -n+e+a,

3(7,0,1,v,p1,07)
X, F}

15



!
prdk+Y. dk, ﬂl+al,1+0k+z GOk a0,y

prdi+y. dk -n+a+p; 9 49 4 )

Proof: To prove theequation (45) using the definition (44) of Laplace transform, we get

L{D(i;“”ﬂ"ﬂz’” (tp’lef(ozetd)Eifj,C(alz‘g‘td 0z 2l )F”‘””’1 )(a a,,a,,0,;b;y,2t, ,2t, y,2t; nl,nz))(x)}

o0
— —qz a0, B850 | 4p-1 M 0, A 6 4d 0, 44,
_IO e {Do’x (t Sy (6z't)E) (0271",...,0,z"t")

x 700 nr) (g qa,, a0 b; y,zt, v,2t, yazt ny, nz))(x)} dz (46)

now using the equation (24), then the above equation (46) reduces to

[NIM] =
o 9k+2 0.k ;+my+my+my -1 -N 1. d~k
:J. e ¥z S {x““‘*% YD S Ay Fy (ox%)
K p

0 k=0 kv, =0 k!

do\k; 0,
l (O-jx ' ) ' < (a)m1+m2+m3 (al)ml (GZ)mZ (aS)m3 Bz/,pzr 5 (a - nl + ml + m2 + m3’b —a+ n2)

)

=l jr mymym=0 ( )ml+m2+m3

B(a-n +m +m,+m,,b—a+n,)

i
0" 00" ()" F(p+dk+zj:1djkj—n+al+az+ﬁ2+ml+m2+m3)

/
m! om! o om! F(p+dk+zj:1djkj—77+al+a2+m1+m2+m3)

Clp+dk+Y. dj+m+m+m)  T(p+di+Y dk=B+a+m+m+m)

X dz (47)
p+dk+z k- ﬁ1+m1+m2+m3)Fp+dk+Z Lk =n+ay+ By +m+my+m,)

after interchanging the order of integration and summation and using I'(1+n)=(4),I'(1),
we get

C(p+di+y. dk)(p+dk+Y. dk -n+a+a,+p)
C(p+di+). dj,—BIT(p+dk+Y. dk —n+a +a,)

= yPrata -l

F(p+dk+z k= Bray) M, (O'x)

z NkF [(ox )kH

F(p+dk+z . ]kj n+o,+pB,) o kih-o k!
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!
- (a)ml+mz+m3(p+dk+z 1d/k])ml+mz+m3(p+dk+Zj=ldjkj—77+a1+a2+ B oy om:
i
mass=0 (B, o (p+ e+ Z Ak =B o D0 + ke + Z Ak —nta+ay),
J J

X

r( p+dk+ Z dk -p+ al)mﬁmm (@),,(a,),,(a5),,, BV (a—n +m +m,+my,b—a+n,)

F(p+dk+z 77+0‘1+ﬂ2)m,+m2+m3 B(a—n1+m1+m2+m3,b—a+n2)

(xyl) (xyz) (xy3) J~ 9k+z 0,k +my+my+ms g
m, !
! (48)

now evaluating the z-integral and after a little simplification, we get

et T(40k+ Y 0J)C(p+di+y. dk)D(p+di+Y. dk -n+e+a,+p,)
q F(P+dk+Z[,~:1djkj—ﬂl)F(P+dk+ZH dk,-n+a+a,)

ko ) N kj
A4 Fr | S TT—
e (q jgk‘( J

i
o (a)mﬁmﬁmB(p+dk+z LD i (PR Y Ak =t @ B,
!
=0, (b)ml+mz+m3(p+dk+zjzl K= B P4 b+ d ke =N+ 0+ ),

T(p+di+Y. d ~—ﬁ1 +ap) Ly 5 (=N),,
F(P+dk+z —N+oy+f,) k=0 kok=0 k!

X

!
r(p + dk + Zj:l djkj - ﬁl + al )ml+mz+m3 (1 + ek + Z lejk] )mlererm3 (al )ml (aZ)mZ (a3 )m3
X
!
F(p+dk+zj:1 djkj _77+a1 +ﬁ2 my+my +ny

X

B;ly”i’”’v)(a—nl-l-ml+m2+m3,b—a+n2)L &”"L &mzi &’"3
Ba—n+m +m,+m,b-a+n) m!\ g ) m! q ) m!\ ¢ (49)

the above equation (49), in view of the equation (13) gives the required result (45).

Theorem 6: Let x>0’ a19a29ﬂ19ﬂ29n7p7/1ja/ujaceca dadj €R+ where jzlazo"',l;
|1/¢[<1 be such that R(77) >0, R(x,) > 0. Further, let

R(p+di+Y,  d e, —m—m,—m)<1+min{R(B,),R(—a, - ), R -, — B)},

then the following fractional derivative formula holds true:

17



LD (7S ) (0t 0 VB i o 1, i) 0

st T(1+0k+Y 0k (1-p-dk-Y" dk +B)(1-p-dk-3" dk +n-a, -a,)
X =1 "] 2

j=1 7] j=1J70

q F(l—p—dk—z 1djk])l“(l p-dk=Y. dk+n-0,-a,~f)

Fl dk — -, — NIM] ko N k;
(1-p— z k,+n-a, ﬂl)[z] Zk: (N)MkA I {O'x ] HLL J

(- p—dk - Z —a+B) ST K it k!

J=

a1-p-dk=Y. dk+p1-p-dk-Y dk +n-a-a,
i
bl-p-dk=Y. dk1-p-dk=Y dk +n-a-a,~f,

3(7,0,7,v,p;,P7)
X, Fp5

l-p—dk=Y. dk +n-c,-p,1+0k+Y. 0k.a,a,a;

NN Vs
l-p-dk-Y dk —a,+p; qx gx gx 50
5.3 Verma Transform
Definition: Verma transform of a function f'(z) is defined as (see [3])
V{f@)=] (2" e W, (s2)f (2)dz (51)

where W, ,(z) represents Whittaker function.

Theorem 7: Let x >0, al’azﬁﬂlaﬂpnap,ﬂ'ja;ujaceca d,dj €R" where j:1,2,---,l;
|2]1<1 be such that R(7) >0, fR(,uj) > 0. Further, let
I
iR(p+dk+Zj:1djkj+m1+m2+m3)>max{0,§R(77—al—0{2—,32),9{(,81—al)},

then the following fractional derivative formula holds true:

_ A V4 )
V{D(ilx’%’ﬂlﬁz’n (tp 1S1]\l14 (O-Zetd)Eyj,c(O-lzeltdl :---aUJZGItd[ )FS(I ﬁw’pl’p')(a:alaazaa3;b;)ﬁZt;yZZZayﬂt;nan))(x)}

wraret Tt o+0k+ Y. 0k)T(p+dk+y. dk)(p+de+Y. dk,-n+a+a,+p,)

r

S T(-k+0k+Y. 0k) T(p+dk+y. dk,~B)(p+dk+Y dk-n+a+a,)

18



kj
F(p+dk+z -p+ta) WM _N)MkANk(O-xdiji axd’
F(p+dk+z dk,~n+a+B) 3 nimm k! s’

ap+dk+z 4, j,p+dk+Zi_:1djkj—n+al+a2+ﬂ2,

bp+dk+y dik-B.p+dc+y dk-n+a+a,

F3(}/a5=T=Vapl 9p2)

i
p+dk+zj:1 ﬁ1+al,ziw+9k+2 L0k .a,,0,,a5; Xy, XV, XV,

p+dk+zjzldj —n+a,+B,,1- K+9k+z Ok s s s )

Proof: To prove the equation (52) using the definition (51) of Verma transform, we get
V{D&;az’ﬂhﬁw (ZpilS]j\\f (ngtd )Ej;,c(o-lzaltdl »"'»Glzgltd[ )Fg(y’(s’f’v’pl’m(a,al,aQ,a3;b;ylzt,yzzt,y3zt; n]anz))(x)}
0 —lSZ _ .
= ("W, (s2) {D&;"‘Z’ﬂ“ﬂz’” (e 18 (02" E) (0,27 ..oz

x 70T (g qa,, ag;b; y 2t vyzt, vzt nz))(x)} dz (53)

Now using the equation (24), then the above equation (53) reduces to

I [N/M]
© r+6’k+§ Ok +m+my+my=1 1 e (—N) A
_ =1t ZAZWr praoy+a,-n-1 2 2 Mk F d~\k
_J. z ¢ K,0 (SZ) X ANJ‘ Hj€ (GX )

0 k=0 ke =0 k!

d \k; 0,
[ (O-]xj)‘/ N ( )rn1+m2+n13(al)m](a2)m2(a3)m3 B}’ TV)(a_nl+m1+m2+m3’b_a+n2)

ek s

J= jro mmy,ms=0 ( )m1+m2+m3 B(a_l’ll +m1 +m2 +m3,b—a+n2)

i
0" 00" )" F(p+dk+zj:1djkj—77+a1+a2+,b’2+m1+m2+m3)

/
m! o mtom! F(p+dk+zjzldjkj—77+a1+a2+m1+m2+m3)

F(p+dk+zljzldjkj+m1+m2+m3) p+dk+z Lk =B+t m+my+m,)

X

dz
F(p+dk+22=1djkj_ﬂ1+ml+m2+m3)Fp+dk+zj=1 i =n+ay+ By +my+my +m) (54)
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after interchanging the order of integration and summation and using I'(4+n) = (A1), I'(1),
we get

/ /
D(p+dk+), dk)C(p+dk+), dk ~n+a +o,+f)
C(p+di+Y. dj,—pIT(p+dk+Y. dk —n+a +a,)

— xp+a1 +a,-n-1

l
Dp+dk+ X Ak —fra) 000 & (N, ( d)kﬁ(ojxd’)"f
X ' (ox
T(p+dk+Y. dk,—n+o+pB) 5w To k! ik k!

=1 JJ

1 i
> (a)ml+r;12+m3 (ID + dk + Zj:l djkj)mlererm3 (IO + dk + Zj:l djkj - 77 + al + a2 + ﬂZ )mlererm3
! !
mtss=0 (D), ey e (0l + ZF. d k= B sy D0+l + ZF. dk,—n+a+0), 0

X

i
» F(p + dk + Zj:l djkj - ﬂl + al )mlererm3 (al )m1 (aZ )m2 (a3)m3 BX/”ZLV) (a - n1 + m] + m2 + m3 3b —a+t nz)

F(p+dk+zlj:] dk,=n+,+ B, oo B(a—n+m +m,+m,,b—a+n,)

X m X my m e Ok l‘ 0.k, -1 _1
><( yl )' ( yZ)' (‘xy3 )' IO Zr+ +z]:| i Hmy +my +my e ;szWK’w(SZ)dZ
m!  my!  m! (55)

now evaluating the z-integral and after a little simplification, we get

v T to+0k+ Y. 0k)T(p+di+Y., dk)(p+dk+y. dk-n+a+a,+p,)

r

i i i
' T(-k+0k+), 0k) D(p+de+), dk-BI(p+dk+), dk -n+a+a,)

z j

] .
y I'(p+dk+ ijl djkj -B+a) WM = =N),, " kF/l; (O'xd jk L ijd,
T(p+dk + le:] dk,—n+a+pB) 5o T KT
! i
N (a)m'+mz+m3 (,0 +dk+ Z:]':1 djkj )ml*"”z””s (’0 + dk + ijl d./ki /A a, + a, + ﬂz )m1+mz+m3
L ]
m[:mZ,n13:0 (b)ml+m2+m3 (p + dk + Zjﬂ djkj - ﬂl )m|+m2+n13 F(p + dk + ijl djkj —_ 77 —|— al -|— aZ )ml+mz+m3

X

l l
(p + dk + Zj:l d_/'kj - ﬂl + al )ml+m2 +my (% To+ Hk + Zj:l ejk_/ )m] +my +my (al )m] (a2 )m2 (aS )m3
1 i
(prdk+, dk, =1+ + ), A=K+ O+ D O, 0m,

X
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B;ly,’i’”)(a—nl+m1+m2+m3,b—a+n2) 1 [ﬁjm‘L(&jWL[ﬁ)m’

X RS
Bla-n+m+m+m,b-a+n) m!\ s ) m!\'s ) m!\ s (56)

the above equation (56) in view of the equation (13) gives the required result (52).

Theorem 8: Let X >0, &, a,, B, 55,1, 0,4, 14;,¢ € C, d,d; € R where j=1,2,--,1;
|1/t <1 be such that R(77) >0, SR(,Uj) > 0. Further, let

R(p+di+Y,  d e, —m—m—m)<1+min{R(B,), R —a,—a,), R -, — B)},

then the following fractional integral formula holds true:

V{Dﬁ;&z’ﬂl’ﬂlﬂ (tpflS]]\\J/l (O_Zetd)Ej]’c(O_lzeltdl yeues Glzgltd[ )F3(77677,qu1ﬂp2)(a,al’az’a:;;b;yl /t,yz /t?y?) /t;nljnz))(x)=

e TG0+ 0k+ Y, k) T(-p=dk=Y, dk+B)(1-p-dk=Y dk+n-a-a,)
S D-k+0k+Y. 0k) T(-p-dk=Y dj)(-p-dk-Y dk+n-0,-a,-f)

=17

!
Xr(l_p_dk_zj=1d_/k_/+77—0¢2‘ﬂ1)”’”‘“ i =N)p A Fh (Gxd)kﬁ(djxd’)kf
r(l_p_dk_zljzl djkj —a,+ ) k0 kg0 k! e J=l kj!

/ /
al-p-dk=Y, dk+p\-p-dk-), dk+n-o-a,

/ )
bl-p-dk=)  dk.,-p-dk-), dk+n-a-a-p,

3(7,0,7,v,p,07)
XS FD,4

1 i
l-p=dk=3, dk +n-a,~-f.3t0+0k+) 0k, a,a,a; v

/ / b b
l-p=dk=3, dk —o,+p1-x+0k+), 0Ok; SXsx - 8x 7

6. Conclusion
In a similar manner, by suitably specializing the parameters, several theorems and
corollaries for various fractional differential and integral transform formulas involving the
product of a number of simpler special functions, can be obtained, as derived in this paper.
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