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FRACTIONAL CALCULUS OPERATORS APPLIED TO
THE FUNCTION INVOLVING THE PRODUCT OF
SRIVASTAVA POLYNOMIALS AND INCOMPLETE

I-FUNCTIONS

N.K. JANGID, S. JOSHI, K. JANGID, S. ARACI, AND S.D. PUROHIT

ABSTRACT. In this study, we investigate the Marichev-Saigo-Maeda frac-
tional order differentiation and integral for the function pertaining the
product of Srivastava polynomials and incomplete I-functions. More-
over, their special cases are also depicted in terms of the corollaries
associated with Saigo, Riemann-Liouville, and Erdelyi-Kober fractional
operators.
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1. INTRODUCTION AND PRELIMINARY

These days, the theory of incomplete functions are evidently used in the
various field of science and engineering for solving many applied problems
([2], [19]). In this article, we use incomplete I-function which is the gener-
alized form of I-function described by Rathie [20], which are the expansion
formulae of well recognized Fox’s H-function [5] and many related functions.
In the theory of special functions, fractional calculus is widely used in the
field of science and engineering due to its application in wireless commu-
nication, mathematical modeling, statistical distribution etc., see [1]-[4],[6]-
18],[11],[12],[14]-[15],[17)-[18],[21],[24], 26].

Recently, new classes of incomplete I-functions have been investigated by
Jangid et al. [9]. The incomplete I-functions 714" (z) and T'I)u"(2) are
defined by Jangid et al. [10] as follows:

(ClaCﬁCl : 37)’(027C2§C2),"' ,(C 7C ’C )
1 ’)/Im,n :vlm,n P P P
W O =1 | (dumy: Da)o- o - (dymy Dy)
= Y[mn |:Z‘ (017<1;01 : x)v(cjaCj;Cj)Q,p :|
pa (dj;mj5 Dj)1q
1

= Tm/L(i)(s,x)z ds,
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and

m,n m,n ’ 10 ’ 70 ) ) 7C
(2) FIp,q (2) = FIp,é { ‘ (e (dll,;l), l()cf) 5 ?ziq,nq;(gf;)cp g }

_ FImn |: (Clv<17cl ) (Cj,Cj;Cj)Zp :|
(d]anyD )1,‘1

1

" omi

for all z # 0 where

3)
{71 = e1 + Cys, )} T {T(dj — s )}Dj [[o{T (1 — ¢ + (;9) )

@(s x)z°%ds,

) T (- b+ P T D — G
and

(4) C m D n C;
B(s,z) = {P(1 —c1+ (s, @) Hj:l{r(dj —n;8) 7 Hj:Z{F(l —cj+(;8)

?:m+1{r(1 —dj + an)}Df H?:nﬂ{r(cj - st)}cj

Where the incomplete gamma functions (s, z) and I'(s,z) defined as fol-

lows:

(5) v(s,z) = /Ow t~le7tat (R(s) > 0;2 > 0),

and

(6) (s, z) = /OO t"le7tdt (x> 0;R(s) > 0whenz = 0),

known as lower and upper incomplete gamma functions respectively.

The incomplete I-functions defined in (1) and (2) are exists for all x > 0
under the same contour and circumstance defined by Rathie [20]. When
C1 = 1, the following decomposition formula also holds true for the incom-
plete I-functions defined as

(7) I (2) + DI (z) = I (), (C1 = 1).

The Srivastava polynomials ([25], p.1, equation(1)) is defined as follows:

[v/ul
o),
(8) Si(y) =Y ( z') LAy, v=0,1,2..,u € Z",
1=0 ’

where A, is any bounded complex sequence.

Now, we mention the fractional calculus operators associated with the
Appell function F3, which we use in the series to obain the key effects. For
6,8,0,0',¢ € Cand z > 0 with R(¢) > 0, we have

o (#5)w)
I L S "o g1 Fq1_Y
2t [o-ote m (500056120 1) sy
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and

o) (190 55)
_s

= % Am(x - y)gill’itg F3 (5:5,7079,;5; 1- %7 1- Z) f($)dl‘,

which are known as left and right hand sided MSM fractional integral oper-
ators, respectively [16]. Also the MSM fractional differential operators [23]
for left and right hand sided are defined as

(11) (Déf"’*e/’ff) () = (;y)g <Io‘f/"5""/+“"""f+“f> )

and

a2 () ) = () (et )

where oo = [R(¢)] + 1.
Now we shall use the following well-known results [23] in our findings.

Lemma 1.1. Let 8,8 ,0,60 &, e € C;R(&) >0 and
R(e) > max. {o, RO -6 —0—€), R — 9’)} , then

) () )

CD(ET(=0"+0"+e)T(=0-0"-0+&+ e)y*5*5/+5+6*1
B DO +e)T(—6— 6 +E+€)T (=0 —0+£6+e) .

Lemma 1.2. Let 0, 5,,9,9,,5,6 e C;R(&) >0 and
R(e) > max. {%(0), R(—6— 0 +&),R(—6—0 + g)} , then

) (P )

D(—0+e)T(6+6 —&+e)T(6+ 0 — ¢+ €)y =0/ +E—e
LT —0+)T(6+6 46 —&+e) '

Lemma 1.3. Let 6,8 ,0,0 ,&,e € C and
R(e) > max. {o, R(—6+0),R(~5—6 — 0 + g)}, then
(15) <Dg,_f 6,0 ,5t61> (y)

DT -0+ e)T(5+ 8 +0 — €+ e)ydtd—c+e]
T (09T 40—+ )T+ 0 —Eve)
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Lemma 1.4. Let 6, (5',6,0',5,6 € C and
R(e) > max. {%(—9’), RS +0—),R(6+6 — &)+ [RE)] + 1}, then

as) (005 )

T 4 OT(—0 =0 +E+e)I(—6 — 0+ &+ eyt 5t
D(T(=0 +60 +e)T(=0 -0 —0+E+e) ’

Next, the left and right hand sided Saigo fractional integral operators [22]
are defined for y > 0 and ¢, 6,&, € C,R(d) > 0, respectively, as follow:

—5—0 Y
17 (B25F) ="y | =0 eF (a 0,861 - ;) F(t)dt
and
(18) -
(12741) ) = 5 /y (t =)0 R (540, -6051 - 1) f0)dt.

Further, the left and right hand sided Saigo fractional differential operators
are as follow:

a9 (B o= (L) (m )
and
(20) (D2%41) () = (;‘;)B (1200005 ) (),

where 8 = [R(0)] + 1.

For # = —¢ and § = 0 in (17)-(20), the fractional operators of Riemann-
Liouville and Erdelyi-Kober type are obtained respectively (for more details
see [13]).

Also, the MSM fractional operators (9)-(12) are connected to Saigo oper-
ators (17)-(20)by
(21)

(02 ) 6 = (15275 ) . (120945 ) ) = (1557 1) ),

and

22 (o8¢ 1) ) = (0§51 )

(0075 ) ) = (025 .

The goal of this analysis is to investigate the differentiation and integra-
tion pertaining to the product of Srivastava polynomials and incomplete I-
functions, associated with the fractional order Marichev-Saigo-Maeda (MSM)
operators. Different cases of the main outcomes are also discussed.
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2. MAIN RESULTS

In this section we investigate the MSM fractional integration and differen-
tiation for the product of Srivastava polynomials and incomplete I-functions.
Fisrt we define results for the left-hand sided MSM fractional order integrals
of the product of Srivastava polynomials and incomplete I-functions.

Theorem 2.1. Let 6,8 ,0,0 &, e,k € C;R(E), 7 > 0 and
R(e) > max. {0, §R((5’ - 9/)75}%(5 +6 46— f)} Then, for y > 0, we have

(23)

’ /
6,0 ,0,0 & _e—1cou T ym,n T
<I0+ 28 (2) T Ly [kzz

(c1,¢1;C1 2 ), (¢4, (53 Cj)ap })
(415 D) W)
v/u

75 o tete 12 U)ul

l
vly X

(c1,¢q;Ch )(1—6—1,7‘;1),(14—5/—Ql—e—l,T;l),
(dj,nj5 Dj)1g, (1 —0 —e— l,T;l),(l-f—(S-f—(Sl—5—6—1,7';1),

T ym,n+3 T
13413 lky

,(1+6+6'+6/—£—e—l,T;1),(cj>ng )2,
(1406 +0—-¢—€e—1,7;1)

Proof. We start from the L.H.S of (23), and using equation (2) and (8), we
have

[v/ u]

55 0.0’ L g 1
i3 L1 u v,l 27” L(b(s,iv)kSZTst (y)

By altering the order of summation and integration, we have

[v/u] ’o
g (_U)UJA i &(s,z) k° 790,00 .8 etitTs—1 (y) ds
I vhom J, 0+ yras.

=0

Now by applying the Lemma 1.1, we have

1 ’
- (s, x kS —0—0 +§+e+l+7’sflx
A g [ @)y

(E+l+7’$) (=8 +0 +e+1+7s)I(=6—0 —0+&+e+1+78)
T@ +e+l+7s)T(=0-0+E+e+l+7s)T(=0'—0+E+e+1+75)

Using (2) in (24), we get (23). O

Similarly the following result can also be obtained for 7I,¢", we stated
here without proof.
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Theorem 2.2. Let 5,8 ,60,0 ¢, e,k € C;R(&), 7 >0 and
R(e) > max. {0,8?(6, — 9'),%(5—1— §+6-— f)} Then, for y > 0, we have

(25)

(c1,¢1:C1 2 @), (¢, (55 Chap D (v)

5,600 ¢ e ,
<IO+ S 2 1Su(z) 1Ly [kZT (dj;mj5 Dj)1q

[v/u]
—5-48 €— —V)u,l
=y et 12( ll) Aps ' x
=0
(e1,¢1:C1 ), (L—e—1,751), (146 =6 —e—1,71),
(djsnji Dj)igs (1 =0 —e=1,731), (14646 =& —e—1,731),

,(1+(5+(5,+9/_§_€_l7751)a(cj7Cj;Cj)2aP
(140 +0-§—e—1,751)

v rm,n+3 T
Ip+3,q+3 [ky

Now we obtain the results for right-hand sided MSM fractional order in-
tegrals of the product of Srivastava polynomials and incomplete I-functions.

Theorem 2.3. Let 6,(5(,9,9l,§7€,k e G;R(E),™ >0 and

R(e) > max. {%(6), R(—0—0 +&),R(—6—0 + f)} Then, fory > 0, we
have

(26)

(c1,C13C1 @), (¢4, (53 C2p D (y)

1'575,79,9/75 ZTEQU (5 F[m,n [kz—T
< o) (dj,55 Dj)1q

, [v/u] (71)) ;
=y 00 e Z T U Ayt
=0 ’

(c1,(;CLia),(1+0+1—em1),(1-0-06 +E+1—€751),
(djvnj7D])1,q7<1+lf 6:7—;1)7
(1 —5-0 +E&+1—¢€751),(c;,(;; Ci)ap
(1=6+0+1—er1),(1-6-6 -0 +6+1—e,7m31) |

T ym,n+3 -7
173443 [ky

Proof. We start from the L.H.S of (26), and using equation (2) and (8), we
have

s 5/ 0 01 ¢ [v/] (71}) / 1
00,06 —€ u, l S _—Ts
I” z 12_0 TAUJZ %/L(I)(s,x)k 27 "ds | (y).

By altering the order of summation and integration, we have

[v/u]
(

>

=0

—V)uy 1 s [ 76.5.0.0°6  —(e—i47s)
I Ay %/L(P(S,l‘)k <I_ z (y) ds.
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Now by applying the Lemma 1.2, we have
(27)

[v/u] (7,0) 1 ,
Z u’lAv,l o (I)(S, CL‘) kS y757§ +§7e+l7-rsx
pare I 2w Jp,

MN(—0+e—1+71s)T(6+ 8 — §+e—l+75)r(6+0—§+e—l+rs)
D(e—14+7)T(6—04+e—1+7s) T+ +60 —E+e—1+75)

Using (2) in (27), we get (26). O

Theorem 2.4. Let 5,5 ,60,0 ¢, e,k € C;R(&), ™ >0 and
R(e) > max. {%(9),%(—5 - +&),R(-6— 6 +§)}. Then, fory > 0, we
have

(28)

<I“ 098 yegu () Tpmn {sz

P

(1,615 Cr = @), (¢, €53 C)ap D ()
(dj>77j;Dj)1,q

I N [%3] (=) u !
Y I

Av,lyx
=0
5 pmon+3 {ky_T (c1,(;C1:2),(1+0+1—e751),(1 =6 -0 +E4+1—e€1;1),
p+3,q+3 (d]?nj7 )711,(1_’_[ 67;1)7
(1—5—0 +f+l—eTl) (CJ,CJ,C)
(1—=6+0+1—e71),(1—06-0 —0 —I—f—l—l—erl)

Now the upcoming results for the left-hand sided MSM fractional order de-
rivative of the product of Srivastava polynomials and incomplete I-functions.

Theorem 2.5. Let 8,8 ,60,0 &, e,k € C;7 > 0 and
R(e) > max. {O, R(—0+60),R(—0 — § -0+ f)} Then, fory > 0, we have

(29)
<Dg£ 10,0 € 267153(2’) Ffﬁén {szr

[v/u]

5+6 —&+e—1 Z

(CI7C17C]. . ﬂj),( _6_l77—;1):(1 _6+9_6_l77—;1):
(djsnj3 Dj)ig, (1 +6 —e—1,7;1),

(1=0=0 =0 +&—e— 11, (e, Cay ]

(017C ;01 ) (017<]’ )2717
1 (d]’n]’D )l,q :|> (y)

(Uul

><

T ym,n+3 T
Ip+3 q+3 {ky

,(1—5—5l+§—e—l,7;1) (1-6- 0 +&—e—1,7;1)

Proof. We start from the L.H.S of (29), and using equation (2) and (8), we
have
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[v/u]
5 5 0,0

v,l 3 L@(s,x)ksz”ds (y).

By altering the order of summation and integration, we have

[v/] (—’U) 1 ’ ’
Z i u,l Ay 27 B(s, ) k* (D(()Sf 0,0 ,§ Ze+l+7's—1> (y) ds.
1=0 ’

Now by applying the Lemma 1.3, we have

(30)
L (=0)uy 1 5. 040 —etetltrs—1
Z N A'U,l Tm L(I)(&x)k Y X
1=0 ’

D(e4+1+7)D(6—0+e+1+7)T(0+8 +0 —E+e+1+75)
D(—04e+1+78)T(0+0 —E+etl4+7)T(0+0 —E+e+1475s)

Using (2) in (30), we get (29). O

Theorem 2.6. Let 8,8 ,60,0 &, e,k € C;7 > 0 and
R(e) > max. {O, R(—0+60),R(—0 — § -0+ 5)} Then, fory > 0, we have

(31)

(Dgf OO LG (2) YL [k

(01541701 ) (C]’C ;Cj)Z,p j|)
(jrny: D)y W
[v/u]

5+6 —Ete—1 Z

(617<1701 : ),(1*671,7';1),(]_—64»97671,7.;1)7
(djanj;D')lq,(l-f‘e—e—l 7'1)

(1—5 5—94—5—6—[7’1)(0],( Ci)ap
(1=0—04¢6—e—1,131),1-0—0 +&—e— 171) '

(vul

l
vly X

v rm,n+3 T
Ipisgts [k:y

Now following results for the right-hand sided MSM fractional order deriv-
ative of the product of Srivastava polynomials and incomplete I-functions.

Theorem 2.7. Let (57(5(,9,9l,£76,k € C;7>0 and
R(e) > max. {&e(fe’), RS + 60— ), R(6+60 — &)+ [RE)] + 1}, Then, for
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y > 0, we have

(32)

<1>‘iv‘$"‘“"’5 A AOR A [/ﬂz (e1, 615 Cr : @), (€5, G5 C)aw D ()

(dj,nj5 Dj)1g

_ 5+6/7£7€ [%75] (_U)HJA l><
=Y [ vlY
=0
(c1,(Cria),(1—0 +1—em1),(1+0+468 —E+1—e,71),
(d],’l’]], Dj)l,qa (1 + - €T3 1)7

L1408 +0—E+1—e,151),(c;,(53 Ch)agp
(140 =0 41— 1), (14040 +0—-E+1—em;1) |

T ym,n+3 —T
Iy ls 448 [ky

Proof. We start from the L.H.S of (32), and using equation (2) and (8), we
have

[v/u]
5#5/7‘9’9/75 —€ (_'U)u,l l 1 / S,,—TS
(D z g I Ay 1z % L@(s,a:)k 27 "ds | (y).

=0

By altering the order of summation and integration, we have

& (=v)us 1 5.6 .00
Z I v Ay 5 L@(s,x) k*® <D_’ 6.6 .8 z(eHTS)) (y) ds.
=0 ’

Now by applying the Lemma 1.4, we have

(33)
P/l ,
( U)u,l Ay, L/ (I)(S,JJ) kS y6+6 7576+Z7TSX
=0 l' "2 L
PO +e—l+7)0(—=0—8 +E+e—1+78)T(=6 —0+E&+e—1+75) i
T(e—14+78)T(=6 +0 +e—1+7)T(—=6 -6 —0+E+e—1+75) '
Using (2) in (33), we get (32). O

Theorem 2.8. Let 8,5 ,0,60 &, e,k € C;7 > 0 and
R(e) > max. {afe(—e'), RS 40— &), R(E+6 — &)+ [RE)] + 1}. Then, for
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y > 0, we have
(34)

<D5’5 GOL LmeSu(z) T [sz

(c1,¢1;C1 2 ), (¢4, (55 C)2p ]) (v)
(djanJ7D )1,(1
[v/u]

oo = EZ( Vul 4 )
(cl,Cl;Clzx),(l—Ol—l—l €,7;1), (1—|—5—|—5'—§+l—e,7';1),
(d_7777]7 ) 7(17(1 +Z €T 1)7

J(1+6 +0—€+1—e151),(c;, ¢ Cayp
148 =0+l ), (14640 +0—E+l—eml) |

fylm ,n+3

-7
pi3a+s |FY

3. SPECIAL CASES

In this section we define some special cases by rearranging the parameters
in view of (21) and (22). As if we rearrange the parameters involved in
Theorem (2.1), we have the following results in the form of Corollary (3.1)
to (3.3) for left- hand side Saigo operators for fractional Integrals.

Corollary 3.1. Let§,0,&, ¢,k € C;R(8), 7 > 0 and R(e) > max. {0, R0 — &)}.
Therefore, for y > 0, we have

(35) (Igfvf 27LSu() T en [sz

Cl; Cl : '7;)7 (C]a<7 Cj)lp :|>
(dj, ny; Dj)Lq] )
[v/u]
)ul

79+e 1 Z l><

(617C1701 : CC), (1 —€— lvT; 1)7
(dj,nj;Dj)Lq, (1+60—-€e—1,7;1),

y(1+0—-8—e—1,7:1),(c;,(;;Ci)ap
,(1=0—-¢—€e—1,7;1) ’

T ym,n+2 T
L0945 {ky

Also the Riemann-Liouville fractional integral type image formulas can
be obtained as follows:

Corollary 3.2. Let§,&, ¢,k € C;R(9), 7 > 0 and R(e) > max. {0, R(—0 — &) }.
Therefore, for y > 0, we have

(36) <Ig’+“5’5 218u(z) T [sz

Cl; Cl : :1:)7 (Cja Cj; Cj)?,p :|) (y)
(dj,n;3 Dj)1g
[v/ﬂ]

5+ 1 l
- Z vly><

(0174.1;01 : I)a(l _e_laT;l),(cijj;Cj)Zp :| )

I ym,n+1 T
I k
|: Y (d]777j7D_])1,q7(1_5_6_157-’1)

p+1,q+1

The Erdelyi-Kober fractional integral can also be introduce by Corollary
(3.1) as follows:
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Corollary 3.3. Let §,&,¢e,k € C;R(5), 7 > 0 and R(e) > max. {0, R(=¢£)}.
Therefore, for y > 0, we have

(37)

<Ig:5 2718%(2) FI;?q’” [sz

(c1,¢1;C1: @), (Cj7€j§0j)2717 }) (y)
(djaﬁj;Dj)l,q
[v/u] (—’U) ;

=y Y Ay x

=0

T ym,n+1 T
Lpitgn [k:y

(c1,¢1;C1 ), (1 =& —e—1,751),(cj, (55 Ch)2p } .
(d]7n]7Dj)l7q:(1 _5_5_ 6_177_; 1)

Now by rearranging the parameters involved in Theorem (2.3), we have

the following results in the form of Corollary (3.4) to (3.6) for right- hand
side Saigo operators for fractional Integrals.

Corollary 3.4. Let§,0,&, e,k € C;R(5), 7 > 0 and R(e) > max. {R(—0), R(—£)}.
Therefore, for y > 0, we have

(38) (Ii"”f ZTESU(z) T [sz

(617C1; Cl : x)a (C]>Cg7 Cj)2,p :|> (y>
(dj’nﬁDj)l,q
[v/u] (—0)us
=y ) T A
1=0

(61741;01 : I)7 (1 757 €— laT; 1)7
(djanj;Dj)l,qa (1 —€— laT; 1)7

(1-=0—e—1,7:1),(c;,(;; Cj)ap
(1=0—-0—-¢—e—1,m;1), |

T ym,n+2 —T
]p+2,q+2 [ky

Also the Riemann-Liouville fractional integral type image formulas can
be obtained as follows:

Corollary 3.5. Let§,&, e,k € C;R(0),7 > 0 and R(e) > max. {R(J), R(—&)}.
Therefore, for y > 0, we have

(39)
56 _ ;C1L:x), (¢, Ci5C))a
157 5,8 € QU FIm,n kT (617C17 1 »\C5y 655 V5)2,p
( = 2 Sy (2) Tyt |k (155 D)1 (y)
& o
- zz T Auy'x
=0

T ymmn+1 —T
Ip+1,q+1 [ky

(c1,¢;Cr i), (L + 6 —e—1,731),(¢j, (53 Cj)2p ] .
(dj,nj; Dj)ig,(1—e—1,T;1)

The right-hand Erdelyi-Kober fractional integration r <= Ii’%) can
also be introduce by Corollary (3.4) as follows:
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Corollary 3.6. Let 6,&,¢,k € C;R(0),7 > 0 and R(e) > max. {0, R(—-&)}.
Therefore, for y > 0, we have

(40)
— _—€Qu T rm,n -7 (ChCl;Cl : ) (ijcj; j)27p
(“g,éz Sy(z) "L} [kz (d;.1;:D;)1g (y)
[v/u]
)y
_ y—e ( l') )0 A’U,l yl><
=0 '
S N P (1;01:2), (1 =& —e—1,751),(¢j,(;;Ch)2p
prigt+l |FY (dj, 13 Di)1g, (1 =6 =& —e—1,71;1) ’

Now by rearranging the parameters involved in Theorem (2.5), we have
the following results in the form of Corollary (3.7) to (3.9) for left- hand
side Saigo operators for fractional derivatives.

Corollary 3.7. Let§,0,&,¢e,k € C;7 > 0 and R(e) > max.{0,R(—-d — 6 —&)}.
Therefore, for y > 0, we have

(41) (Dgf’5 27Su(z) Tn [kz

CHEO 55)7 (Cj’CﬁCj)lp }) (y)
(dj,n53 Dj)1,q
[v/u]

0+ 1 (- Uul l
- Z vlyx

(Cla<1a01 ) (1_€_l77—;1)7
(djvn]a ) ,qv(l 6—1,7’;1),

(1—(5—9—5—€—l7T§1)a(cj7<j§Cj)27P }

T rm,n+2 T
175 50 {ky

7(1_5_6_177—;1)

Also the Riemann-Liouville fractional derivative type image formulas can
be obtained as follows:

Corollary 3.8. Let §,&,e,k € C;7 > 0 and R(e) > max.{0,R(-¢)}.
Therefore, for y > 0, we have

(42) <Dg’+_5’§ 2718u(z) T [kz

(Cagl;c : )(C]7C7 ),P
1 (dlj’nij )qu : :|> (y)

v/u

75 1 !
te Z 'uly><

(c1,¢15C1 1), (1 — € —1,731),(¢j, (53 Cj)ap } '

T ym,n+1 T
Ip+17q+1 [ky (dj, nj; Di)ig.(1—0—€—1,7;1)

The right-hand side Erdelyi-Kober fractional derivative DZ(S (: Dgf’f)

can also be introduce by Corollary (3.7) as follows:
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Corollary 3.9. Let 6,&,¢,k € C;7 > 0 and R(e) > max.{0,R(—d —&)}.

Therefore, for y > 0, we have

(43)

<Dg(5 21 So(2) Flglq’” [k‘zT

(c1,(1;C1: ), (CjaCﬁCj)Zp }) (y)
(dJ:UyD )l,q
[v/u]

:elz

r ym,n+1 T
Ip+1 g+1 [ky

(vul

I
vly X

(djsnjs Di)ig, (1 =& —€e—1,731)

Now by rearranging the parameters involved in Theorem (2.7), we have
the following results from Corollary (3.10) to (3.12) for right- hand side
Saigo operators for fractional derivatives.

(0174.1;01 : I)a(l 75757671’7—;1),(0]'3(]';0]')2717 :| )

Corollary 3.10. Let 6,0,&,e,k € C;7 > 0 and
R(e) > max. {R(—0 — &), R(O) + [R()] + 1}. Therefore, for y > 0, we have

(c1,¢1;Cr @), (€5, (53 C)2p D (y)

14 D5797§ —egu I‘Im,n l:k, -7
(44) <_ 208 (2) LGt | k2 (dj,n;:Dj)1q

[v/u] (—U) }
="y I “E Ay 1y

=0

(617C1;Cl : $),(1—5—€—€—l,7’;1),
(dj577j;Dj)1,qv (1 —€— laT; 1)7

(1+0—e—l,T;l)v(Cj,Cj;Cj)Zp
(1+0-E—e—1,131), '

T ym,n+2 k —T
p+2,q+2

Also the Riemann-Liouville fractional derivative type image formulas can
be obtained as follows:

Corollary 3.11. Let 6,&,¢,k € C;7 > 0 and

R(e) > max.{R(—=0—&),R(—0) + [R(5)] + 1}. Therefore, for y > 0, we
have

(45)

(s eseca gy [M

(c1,¢1;C1 = ), (CjaCjécj)ZP }) (y)
(djﬂ?j;Dj)l,q
[v/u]

_562

T ym,n+1 —T
101 g1 {ky

)ul l

X

(01741701 : ) (1+0_6_laT;1)7(cj7€j;Cj)2,p :|
(djan]’D )1,(17( 767Z7T;1) ’

The right-hand Erdelyi-Kober fractional differentiation D; s (: Di’o’f)

can also be introduce by corresponding Corollary (3.10) as follows:
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Corollary 3.12. Let§,&, e,k € C;7 > 0 and R(e) > max. {R(—d — &), [R(5)] + 1}.
Therefore, for y > 0, we have

(46)

<D§_,§ 2755 (2) FI;’?Q’" [k:z_T

(c1,¢1;C 2 @), (Cj»<j§cj)2,p }) (y)
(dj; 53 Dj)g

(.,
=y Z Tu’Av,l y'x
1=0 ’
rpmatt | or| (01,0 2), (1= =€ —e—1,731), (¢, (53 Cj)ap
Lo+l |V (djsny5 Di)r,gs (1 =& —e = 1,731 .

Similar results can also be obtained for "’IIT q’n.

4. CONCLUDING REMARKS AND DISCUSSION

In this article, we have investigated the Marichev-Saigo-Maeda (MSM)
fractional order differentiation and integral operators for the function in-
volving the product of Srivastava polynomials and incomplete I-functions.
Moreover, their special cases are also depicted in the corollaries by taking
suitable values of the parameters which are associated with Saigo, Riemann-
Liouville, and Erdelyi-Kober fractional operators. Also by subtituting the
particular values to the coeflicient A,;, one can obtain various image for-
mulas which comprise the polynomials viz. Laguerre, Hermite, Jacobi and
many others. As if we substitute v = 0, then S¥(z) reduces to unity, i.e.,
S§(z) — 1 and we obtain the results due to Jangid et al. [10]. Also, if we
put u = 2 and A,; = (—1)!, then equation (8) reduces to

$2(2) — 24 H, <21f> ,

where H,(z) is the well known Hermite polynomials defined as

[v/u] o
H,(z) = D (22)" 2.
)= XV g )
Eventually, it can easily be define the extensive representation of various
special functions that are used in applied sciences.
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