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Abstract: Here we aim at presenting fractional integral and derieafarmulas of Saigo and Meada type, which are involved in a
product of Wright function and Raizada polynomial. The fssare obtained in a compact form containing the Riemarmille,
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1 Introduction

Each special function arises in one or more physical costasta solution of the differential equation that can be
transformed into the hypergeometric function. The spediaiction is then defined in terms of generalized
hypergeometric function. The Wright function is one of speéunctions. The Wright function along with fractional
calculus operators plays an important role in the theoryauftional calculus®, 2]. This approach is worth considering,
and it is instructive to see that most of the special funatiencountered in applied mathematics have a common root in
their relation to the hypergeometric function. Here we lgisgh theorems for the generalized fractional calculus
operators, applied on the product of Wright function andzBRda polynomial. The solutions are constructed in
generalized Wright function. We begin our study from thddwing definitions

Wright Function
E. M. Wright [3,4] has investigated the asymptotic behaviour of the sum

I (a1 +pin)...I (ap+ Bpn) 2

Y (z
(2 S I (p1+ pan)...I (pg + pgn) N!
|_|| 1 (ai_"Bin) z
— 1)
EoMizal (pj+pin)n
for large|z|. Here theB; and they; are real, positive and
p
-y B>0. 2
2P

If all the y; andp; are equal to unity, this reduces to a multiplep6§(2). (Further details are in Ref§,[6,7,8,9,10,11,
12,13).
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Raizada Polynomial
The generalized polynomial provides an elegant unifiedasgmtation of the various known extension of the classical
Hermite, Laguerre and Bessel polynomidld,[L5,16,17] and is defined by the following Rodrigues type formula

S$OT(tr,5,0,AB MK 1) = (At+B) 7 (1— 1t")P/ T (At+ B)T (L — 1t") ) ©)

with the differential operatofy being defined as
iy =t (k+1Dy), (4)
whereD; = %. The explicit form of this generalized polynomial set (ch&ef.[16], p. 71, Eq. (2.34)) is

$P1(tr,5,0,A,B,mk,I)

men B min | i@

BT S 5 S S e
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The manuscript is organized as follows. In Section 2 we goraesdetails regarding the generalized fractional calculus
operator. The fractional integration of the prodpéf-function and§b " (-) polynomial is mentioned in Section 3. Also,
the fractional differential of the produgwq function and§b ! polynomlal is glven in Section 4. The content of the

Section 5 is devoted to the fractional integro- dlfferelrmhthe product presented in the previous section. Findfig,
conclusions are presented in Section 6.

2 Generalized Fractional Calculus Operator

The class of fractional operator equations of various tygags a very important role not only in mathematics but also
in physics, control systems, dynamical systems, and eagitge Naturally, such equations are required to be solved.
There are numerous studies focused in this directl@nl,20,21,22,23,24,25,26,27,28,29]. An interesting and useful
generalization of both the Riemann-Liouville and Erdedyber fractional integration operators has been introduice
terms of Gauss hypergeometric functi@®d]as given below.

Let a,B8,n € C andx € R,; then the generalized fractional integration and fractlodifferentiation operators
associated with Gauss hypergeometric funct@®31,32] are defined as follows

—a—B rx
(&P (x) = Xr(a) /O (x—1)% 1Ry (a+B,—n;a;1—£) f(t)dt ©)
(R(a) > 0;
dn a+n,B—-nn—n
- (15 f) (7

(R(a) <0;n=[R(—a)|+1);

(1878) (09 = = /Xw(t =" MR (a4 B -l F) ()t (8)
(R(a) >0;

= (- :I_)n(;j):1 (|a+nB nnf)( )

(R(a) <0;n=[R(—a)|+1);
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and .
(O2P71) 0= (16227 71) 00 = 5 (167 P77 71) 9 ©

(R(a) > 0;n=[R(a)]+1);

(D2P71) (x) = (l:"*“*"*”f)(><)=(—1)“(:|]|):n (1zen o) (x) (10)

(R(a)>0;n=[R(a)]+1).

The Riemann-Liouville, Weyl and Erdelyi-Kober fractior@dlculus operators are recovered as special cases of the
operatord " and1“#1 as shown below

o _ (ya,—a, 1 X o
(R0 = (18°71) 09 = gy [, (0" Mty (11)
(R(a) > 0);
= & (Rgn) (0 (12

0<R(a)+n<1;n=123,..);

o\ _ ,0a,—a, - 1 @ a—
WE) = (127100 = s [ (00t 13)
(R(a) > 0;
d" a+n
= (-1 SR W) () (14

(O<R(a)+n<Lin=12..);

E5IN0 = 1807000 =" [ x- 0o (e a19)
(R(a) >0);

(KETH)(x) = (1707 )(x) = r)zr;) /Xm(t —X) 9 man £ (t)dt. (16)
(RR(a) >0).

Now the definition of the following generalized fractionateégration and differentiation operators of any complex
order involve Appell functiori; ( see Ref. 33], p.393, Eqgs. (4.12) ad (4.13)) in the kernel in the follogvfiorm.

(185227 ) o0 = X P e 0 Rl BB - LA D (17)
(R(y) > 0);
- dn a,a’ ,B+n,B’ y+n
= 50! TPV (x). (18)
(R(y) <0n=[-R(y)] + 1);
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(15O PEY (%) =

(R(y) >0);

_ n d" a,a’ B,B'+n,y+n
= (D) 5s0- ) (%)
(R(y) <0; n=[-R(y)] +1);

and ! ! ! !’
(OGS PP = (17~ PP (x)

_ % (Io—f’7—a,—B'+n,—B7—y+nf) (x)
(R(y) > 0; n=[R(y)] +1);

(DICPEVE) ) = (12 P P ) )

d" /o e p—Bin—
_(_1\n Y a’,—a,-B',—B+n,—y+n
~ (- o

(R(y) > 0;n=[R(y)] +1).
These operators are reduced to that in (17) - (23) as thenfioitn

(152PPYE) 00 = 187 PH (v e C);

(1 9OBBY ) ) = (1Y Py (x)(y € C);

(D3 PFYE) ) = (V) (R(y) > 0);

(DX PPV (x) = (D)0 (R(y) > 0).

(Further in Refs. @3], p. 394, egs (4.18) and (4.19)), we also have

(1 PP ) (x) =

I— p7p+y_a_a/_ﬁvp+ﬁl_a/
pry—a—a.pty—a—B,p+p

whereR(y) > 0, R(p) > max0,R(a +a’+ B —y),R(a' - p')]
and

(199 BEYe-11) (x)

r

1-p,l+a+a+p —-y—-p,1+a—LB—p
whereR(y) > 0, R(p) < 1+ min[%(~B),%(a +a’ —y),R(a — B~ y)l.

Here the symbal’ 3,b,c

X" [ - / 1o X t
I-(y)/); t (t—X)V 1':3(0’0"B’B’Vvl—fal—)—()f(t)dt

—a—a'+y-1
xP 14 ,

1+a+a/—v—p,1+a+B/—v—p,1—B—P] P—a—a'y-1

r
{d e f] is employed to represent the ratios of product of gamma fom

(19)

(20)

(21)

(22)

(23)

(24)

(25)

(26)

(27)

(28)

(29)

(30)
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3 Fractional Integration of the Product p%-Function and ST () Polynomial
Theorem 1. Leta,a’,3,B',y,p € C,Rgy) > 0and Rép) > 0and let ac C, o > 0. If the condition of equation (2) and

(29) are satisfied, then the fractional integrgﬂ/’ﬁ’p,’y of the produci Y4 and §’b’r(-) exists and the following relation
holds.

(g, PPV Pty (at®)§ (s, 0, A B Mk, 1] ()
_ Xp+|(m+n)—a—a’+y—1Bqn| m+n(1 _ Txr)sn

BLE S (),
( “|”e>m+n(%ir) (5)
(ai,bi)17p,(9,0),(9+v—a—a’—B,0)7(9+B’—G’,0))]

(ajabj)l,Q7(9+y_a_a/70)7(9+y_ a/—B,U)(6+B/,U
Wheref = p+I(m+n) +rw+rp+i.

X p+3¥y+3 [axa (31)

ProofWith equation (1), (5) and (17)

(18 PPY P14 (at?) 607 (61, 5,9,A,B,m K, 1)])(X)
_ﬁ X—a’ nyy-1 / foin _E _)_(
_/'(V)/ot (x—1) Fa(a,a,B,B,v,l ~1 t)

X [tP oWy (at?) SR (t;r,5,,A, B, m k, I)]dt

B XX -1 , /. t X

_W/Ot (X_t) FS(avaaﬁaB!y;l le t)
-1 =
x{tp 2 5 » K
I (aj+
JI_I1 ] J

><ern p m+n i j(a)i (_a_qn)j _—b—sn

S0 i Jzo p"' 'e' Q-a-ij\1 p

(252, £ ) o

=]

r(aq + bik)

8

(at )k Bqntl(m+n)|m+n(1 _ .l.tr)sn

e

p
. I (& + bik) .
o i= a_kBqn|m+n (T)W _
_Z q Kl Z wl! (=sn+p)w
k=0 . . : w=0 :
I (aj + bjk)
=1
m+n p m+n i

333 e a
x<-Tb—sn>p<i+k.“e>m<—r>p<g>irx; v
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= (a7 a BBy 1_ L. _) £k (M) +rwHrp-+Hi—1 ¢

p
w F(a+bik) K w w
=y %Bq”lm+n > %(—SFH— P)w
0T (a +bjk) w=o
J:
e s —i)i(@); (~a—an),

p= ozo Zﬁ Zo p'l' 'el (1—a—i);

X (_—b — sn) (i ket re) (_T)P (é) |gf’vﬁ7ﬁ’,y[tp+ak+l(m+n)+rw+rp+i—1] (X)
T p I men B

Using (29) in the above expression we obtain

o

| I (& + bik) o o (pw
OE—FBqnlmn ZOW(_Sn—’— p)W
F(aj+bjk) i=o W
Dl (aj +bjk)
mn 2 min L (1) (—p)e(—i)j(a)i (—a—qn);
x ZO 20;1; pliljlel 1-a_i)

p:

y (—Tb_sn)p<i+k|+re>m+n(_r)p<g>i

r(0+okr(0+ok+y—a—a' —p)r(6+ok+p —a’)
r(@+ok+y—a—a)r(@+ok+y—a' —p)r(6+ok+p’)
% Xp+ak+|(m+n)+rw+rp+i—a—a’+y—1

Ms

k

_ p+|(m+n)—a—a/+y—1Bqn| m+n(1 _ Txr)sn

m+n p min i (=i)j(a)i (—a—qn); <—b )p

o 2020% p'l' 'e' él—a—i)j
), e

(aiabi)l,Pv (9,0'), (9—|— y—a-— a’ _Bva)v (6+B/_ a’,a) (32)
(aj,bj)1q,(6+y—a—a’,0),(6+y—a’'—B,0)(0+p,0)

which is a required result.
If a’ =0in (31), then with (25), we arrive at

Corollary 1. Leta,B,n,p € C,Rga) > 0and Rép) > 0 and let ac C, o > 0. If the condition (2) is satisfied, then the
fractional integral €+’B7V of the produc Y4 and §’b’r(-) exists and the following relation holds.

(5P P—1 oy (at®) ST (t;1,5,0, A, B,m k,1)]) (X)

mn P mn i )j(a)i

B+l (m+n)—1pani mt-
—xP~ n— BIN| n sn 20 zo Z} ZO p”' |e'
(—a—an); [ —b i+k+re —X AX
><(1—a—i)- T_Sn I 1—1x E
J p m+n
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’ (9,0'), (6+r’_Bva)
><p+2qu-&-2 [axa‘ J’ 1)1127 (9 3’0)7 (9+G+I’],O’):|' (33)

If we go ahead with the equations (11) and (33), then we get

(18, [t~ oy (at”) P (tir,5.0,A, B, m k. 1)]) (%)

NS YS ~1)j(a)

__ yPF+a+l(m+n)—1xan m+n
=X B ZO ZO ZO p||| |e|
(—a—qn)j /—b i+k+re —1x \? /Ax)'
“Tma—, \ 7 " | i) \B
J p mn

(ai bl)l P (6 a)
><IOJrl'“’Uqul [axa (aj,bj)lq, (9—|—C¥ O') (34)
If we re-do equation (33) with (15), we obtain
(Eg;[tP oy (at?)sy ™ (ts1,5,9,A, B, m K, 1)]) (%)
:Xp+l(m+n)leqn|m+n(1_.[Xr)snm+n P (_1)i(_p)e(_1)j(a)i
= ;)J: pliljlel
(—a—qn); (—b ) (i+k+re) ( —1X )p(Ax)i
(1-a—-i)j\ 1 p [ men \1— TX B
(a,bi)1p, (8+4n,0)
><IOJrlL’UQJrl |:axa (a,,b )lq7 (9+0’+'7 0) (35)

Equations (34) and (35) move along the path shown in the exju).

Theorem 2. Leta,o’,B,B',y,p € C, Re(y) > 0and R¢p) > 0and let ac C, o > 0. If the condition of (2) and (30)are
satisfied, then the fractional integra fBBY of the product¥ and $7(.) exists and the following relation holds.

|0 BB (-1 g (at?) 20T (t;r, 5,0, A, B, m K, 1)]) (X)
_ Xp+|(m+n)7crfc{/+yleqn| m+n(1 _ Txr)sn

B8 e T (),
( “|”e>m+n(f%) )

ey a.b.lp,(1+a+a—y 0,-0),1+a+p -y—06,-0),(1-B—-6,-0)
p+370+3 (aj,bj)1q,(1—6,-0), (1+a—|—a+B/—y—6,—a),(1+a—B—9,—a) )

(36)
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ProofUsing equation (1), (5) and (19), we have
(18 PEY oy (at”)s P (tr, s 0. A B MK D) ()
_La/ w—a w1 ! /. _)_( _E
,-(y)/xt (t—x) Fs(a,a,ﬁ,ﬁ,v,l o1 X)

[tp_lpq'l a.ta g’},b,r t.rﬂsaq7A7 B’ m, k’l)]dt

=]

I (a +bik)

_ X a a(t—x)V 1 t
/ o (X" s (a0’ B, B Vl——,l—)—()
k
L (atk') Bqntl(m+n)|m+n(1_.[tr)sn
0 r(aj+bjk)

x {tP~1
k:
=1

men B men | —i)j(a) (—a—an) (‘b n)
p

X[ZOeZ()leJZ) p||' |e' (1—a—i)j

8
T

fe]

j+ktre (—Tt)P (A
. ( | )m+n (1-ttr)p <§> }dt
p
w (a|+b|k) K 0 w
= & ganmen > Q(—snjt Pw
K= Iﬂ! (aj +bjk) N =0 W
=
mEn P min i (_1)i(—p)e(—i);(@)i (—a—qn);

2 Z)ZO p||| I 1-a-1),
—b i+k+re p(A i a,a’,B.B' .Yy p+ okt (M-n)-+rw-Hrp-+i—1
X T—Sn | (—T) E I_' o [t ](X)
p m+n

Applying the formula (30), the above expression becomes

_ Xp+|(m+n)7070’+yleqn|m+n(1_ >

)
e (- |)j(ai(—a—qn)j —b
( '-(r ”>p

PRRPE
: ('”ﬁ“’“)m(l‘f?xr> (%)

a, bI 1p7(1+a+a y— 9,—0),(1+a+ﬁ’—y—6,—0),(1—3—9,—0)
Xp+3‘“q+3[axa‘ (aj.b))1q,(1-6,—0),(1+a+a +p —y—0,—0),(lra—_p—6,-0) = G

which is a required result.

If we takea’ = 0 in (36), then with (26), we arrive at

Corollary 2. Leta,3,n,p € C,Rga) > 0and Rép) > 0 and let ac C, o > 0. If the condition (2) is satisfied, then the
fractional integral I of the produch ¥4 and $7(.) exists and the following relation holds.

(1P (@) (5.0, A B m kD) (%)
_min pomn | —1)j(a)i

_ yP—B+I(m+n)—1xagn, m+n
=X B & OZ)Z) Z) p||| Ie|
" (—a—qn); —_b_Sn j+k+re —1X &(
(l-a-i)j\ 1 D [ men \1—1TX B
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@.b)1p. (1B —0.-0), (1+n-6.-0) ] 8)

Xpﬂ%ﬂla"a (@j,bj)ig, (1-6,-0), (L+a+B+n—6,—0)|"

Now, if we set3 = —a, then we can show equation (38)as we did in (13)

(W[t py(at) 27 (15,0, A B.m K, D)) (¥)
min pomen i —1)j(@)

Xp+a+|(m+n) 1Bqn|m+n sn
% Z) % Z) pl|| |e|
" (—a—qn); —_b_Sn j+k+re —1X &(
(l1-a—-i)j\ 1 D I men \1—TX B

a,bi)1p, (1—a—-06,—0
axo‘((aj o a6 %) )] - (39)

X pr1+1

Next, If we takef = 0, (38) implies that

(KLt pWa(at”) 7 (tr, 5.0, A B.m k. 1)]) (x )
min pomin i —1)j(a);

_ P+ (m+n)—1Ran m+n
=X B = 020 ZO 20 p||| Ie|
" (—a—qn); —_b_Sn j+k+re —1X &(
(1-a—-i)j\ 1 D I men \1—TX B

(ai,bi)1p, (14+n—6,-0)
(ajabj)ll,z, (1+a+n—9,—o)1' (40)

ax’®

X pr1¥gr1

Equations (39) and (40) move along the path shown in the exju).

4 Fractional Differential of the Product % Function and S¢>7(-) Polynomial

Theorem 3. Leta,a’,B,B',y,p € C,Rey) > 0and Rép) > 0and let ac C, o > 0. If the condition of (2) and (29) are
satisfied, then the fractional integralf)’ljiﬁ7 BBY of the producy 4y and Sf‘*b’r(-) exists and the following relation holds.

(DA BB Ytr—1 ur(at®) 0T (51, 5,0,A, B, m k. 1)]) (%)
— XP*V+a+a’+I(m+n)leqn| m+n( _ Ttr)sn

men p min i —i)j(@)i (—a—an); (__b—sn)
p

S5 S,
: (”'ij)m(%m) (%)

(@,bi)1p. (8,0)(8 —y+a+a' +p,0),(0—B+a,o) 41)
(aj,bj)1q, (0 —y+a+a’,0),(6—y+a+p,0),(6—B,0)|

X p+3qjq+3 |:ax0

Proof. With (1), (5) and (22), we have
(DB Y1y (at?) P (1, 5,0,A, B, m k, 1)]) ()

k
= g8 e R o ) (1, 5.0, A B D)) ()
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wherek = [R(y) + 1].

_ dk —a',—a,—pB'+k—p, y+k(tp 1

[17 (ai+bik) (ato)¥
« Z IE Bqntl(m+n)|m+n(1_rtr)sn

ki

P
I (a + bik
Sy @ 1O i min = (1o o)
q k! ;WZO pliljlel

R (), (), o (B)

(=Sn+ P)w d ', =0~ B’k =B, = y+Kp p+- ok (mn)+rw-Hrp+i—1
e (10 It 1) %)
mEn P min i o [ aNi( _iV(a) (—a_an. /_ i
_ gy %Z< 1 (- Peli); (@) (-a—a) <—b—sn) (5)
== == pliljlel (1-a—-i)j\ 1 p \B
p
I (& + bik)
j+k+re pw (=SN+ P)w .I_| Tk
. I (-0 w! % a K
men k= HF(a,-erjk)

r(0+okr@+ok—y+a+a +p)r@+ock—p+a)
r@+ok+a+a’ —y+kr@+ok—y+a+p)ro+ok—p)
dk
dx

X9+a+a —y+k+ok— 1

iny A ym _ _C(M+D)  m-—n
Using g X" = FimneD X , Wwherem > nin the above expression, we obtain

- Xp7y+a+a'+l(m+n)leqn| m+”(1 —T1t")"
MEN P men i —i)j(@)i (—a—qn); <__b_sn>
pa OZ);Z) p||| |e| (1_a_i)j T p
| min \1—=TX B

(aq,bi)l,p,(e,o)(e—y+a+a/+ﬁ’,0),(6—ﬁ+a,o) ]

X p+3q‘1q+3 |:aXU

(a),b))10, (68— y+a+a’,0),(8—y+a+B,0),(0-B,0)| (42)

With the help of (41) and (27), we arrive at
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Corollary 3.Leta,B,n,p € C, Rga) > 0and Rép) > 0 and let ac C, g > 0. If the condition (2)is satisfied, then the
fractional integral [gf’” of the product, %, and $:°7(.) exists and following relation holds.

(Da!ﬁ‘n [tp 1quq(at )#’b’r t.r S,Q, A, B n k I)])( )
m+n P min i ()i
)J( )l

Xp+B+I (m+n)— 1Bqn| m+n
& O;J % % p||l |e|
(—a—an)j [ —b j+k+re —1X AXx
><(1—a—i)- T_Sn I 1—1x E
J p m-n

X p+2qu+2 [axa

(aiybi)va (9,0'), (9+U+B+'7a0) (43)
(aj,0j)1q, (6+B,0),  (8+n,0) '

Theorem 4. Leta,a’,3,8;y,p €C, Re(y) > 0and Rép) > 0and letac C, g > 0. If the condition of (2) and (30) are
satisfied, then the fractional mtegral"’lj’ PBY of the producy 4 and §b '(.) exists and the following relation holds.

(Dﬁ’“'ﬁ’B"y[tp_lp‘“q(ata)ﬁ’m txs,6,A,B,m k )(X)
m+n P min i )j(a)i

p—y+a+a’+l(m+n)—1pagn m+n

=X B™ ZO zo ZO pl|| |e|
" (—a—qn); —_b_Sn j+k+re —TX &(

(1-a—-i)\ 1 p [ min \1—1X B

ai, bI 1p7(1 a’ —a+y— e 0) (1_a/_B+y_65_0)3(1+B/_67_O-)

P+3"’Jq+3{axa‘ (@,b))1q,(1—6,—0),(1—a'—a—B+y—8,-0),(1—a'+ B —6,—0) (44)

Proof.Using (1), (5) and (24), we arrive at

(D@ BB Y01y (at?) P (t;x,5,0,A,B,m K, 1)]) (%)

— (-1 kd_k I—alv—a7_ﬁ/7_ﬁ+k,—)’+k p—1 W oO\AD,T /4. AB K|
_( ) ka( - [t p Q(at )Sﬁl‘ (t,X,S,q, , B, M, K, )])(X)
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wherek = [R(y) + 1].

y (J' +k|+re)mJrn <1—_T;rtr>p (%>i>(x)]
min p min i ple(—i);(@) (—a—an); (—b n)
p

AR e

i " I (& + bik)
e (3) S, r”; ot

% (l:a/,—a7—ﬁ’7—ﬁ+k,—y+k [tp+ak+rw+rp+l(m+n)+|—1]) (X).

Applying the formula (30)
 pammen =& N L2 (—2)i(—pe(—i);(a) (—a—qn); (b
- pzozo [= WZO pl|| el (1-a—i); (T_Sn)p
p
. i I (& +bik)
k - w hd i=
% <J+ I+re>m+n(__[)p.[w <g> ( Sr\:v":' p) Z = aK

rl—a-a+y-k—0-okflr(l—a—-B+y—0—-okrlr((1+p —6-0ok)
F1—6—okrr(1—a’—a—B+y—6—0oKI (1—a'+p'—6—ok)

% (_1)kd_kxa+a’—y+k+9+ak—1
dxk
min pmen | o ple(—);(a) (~a—an); (b
_ AN MmN i i(—b_
BN e (),
p
. i . [1r@+bk
" <J+k+re> (—1)Pr <§> (—=sn+plw < i= a
| in B w! k;) - 9 ki
j

rl—o—a+y—-k—0—oklr(1—a' —B+y—6—0okr((1+p —6—ok)
r1-6-okr(l-a'—-a—-B+y—60-oklr(1—a'+p' — 60k
x(1—a'—a+y—k—0— gk xa+a'-y+e+ok

X

N pmen i —i)j(a)

— xP—yta+a "+ (mHn) — 1Bqn|m+n
= O;J % % pl|| |e|
X(—a—qn)j —_b_S j+k+re —1X &(
(1-a—-i)j\ 1 b I men \1—TX B
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aj,bi)1p, (1—ad' —a+y—86, a) (1—a’—B+y—9,—a),(1+B’—6,—0)}' (45)

X pr3tars {ax“’ (aj,bj)1q:(1—-6,-0),(1-a’'—a—-B+y—06,—0),(1-a’"+p' —6,-0)
By using relation (28) in (44), we arrive at

Corollary 4. Leta,3,n,p € C,Rqa) > 0and Rép) > 0and let ac C, o > 0. If the condition (2) is satisfied, then the
fractional integral P of the producy 4 and §’b’r(-) exists and the following relation holds.

(D‘j’ﬁ’n tP 1quq(at )™ (tir.s.0.AB.m k1)) (%)
m+n p mtn i i(a)i
)J( )l

Xp+B+I (m+n)— 1Bqn| m+n
& OeZO % % p||| |e|
" (—a—qn); —_b_Sn j+k+re —1X &(
(1-a—-i)j\ 1 b I men \1—TX B

(aiybi)va (1_[3_6’_0-)’ (1+a+’7—9a—0) (46)
(aj,bj)1q, (1-6,-0), (1-B+n—-06,-0)|"

X p+2q‘lq+2 [ax"

5 Fractional Integro-Differential of the Product ,%,-Function and SﬁbT ) Polynomial

Theorem 5. Leta, a’, 3,8, y,p € C, Re(y) > 0and Rép) > 0and letac C, o > 0. If the condition of (2) and ( 29) are
satisfied, then the fractional mtegrzﬁ f'BEY of the produc ¥4 and §b '(.) exists and the following relation holds.

(102" PP Yo (at”) P (5,0, A B, mk D)) (%)
_ Xp+|(m+n)7070/+yleqn| m+n(1 . Txr)sn

:Hoimizo P"'J'e' ()El a— %j (_Tb_sn)p
(), () ()

(@,bi)1p,(8,0),(6+y—a—a' —B,0),(8+p —d',0) )} (47)

Xp+3q'lq+3 |:aXU (ajabj)l,Q7 (e+ y_ a— a/,U), (e+ y_ a/ - B,U)(6+B/,U
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ProofWith (1), (5) and (18)

(1578 [t” ot (at”)HPT(trs . ABm, k,l)] )X

_ j;('gf Bk y+k [tp LW (at?)EPT(t;r,s,g,A, B,m, k,I)] (x)
— c?);(lgf’ BikBlytkep-1 igr " (atT)kBq“t'(m*")Im*”(l—Ttr)S"
2 [17 (@ +bik
=
min pmin i (_ —i)j(@)i (~a—qn); (-_b_sn>
p= OZ) Zﬁ Z) p"' |e' (I-a-ij\ 7 P

() () (%)ixx)
s ST S S5 3 R e (2 )

p
a + by
><(j+k+re) (—T)pTW(A> (=sn+plw d_ w I_l ( i )ik
I min B) w  dx zo I_Il a1 biK) k
% (lg,a',B+k7ﬁ’,)’+k(tp+ak+rw+rp+l(m+n)+|—1)(x)
+
Using the formula (29)
mn P mn i o i
:Bqnlm“‘;zD Z ||) |(| LB {8 an) (——sn)
= “i&o plitjlel (1-a—i)j p
p
. (& + bik)
" j+k+re (—1)Pr w (SN Pw I_l gk
| min wl B k; K

JI:L (aj +bjk)

r(0+okr(0+ok+y—a—a —p)r(6+ok+p —a’
F(6+okty+tk—a—a)r(6+ak+y—a —B)r(06+ok+p)
x d_kxy+k—a—or’+9+ak—1

dxk

Finally using%xm = r?n(] n+)1> X™N" wherem > n, the above expression becomes

Xp+yfcrfc{/+l (m+n)718qn| m+n(1 v )sn

min p omin i —i)j(a)i (-a—qn); <_b n)
p

BEEE T
()., (—) () o

(aiabi)l,Pv(evo-)v(e+y_ a— CY/—B,O'),(G—FB/— a’,a) (48)
(aj,bj)1q,(6+y—a—a’,0),(6+y—a’'—B,0),(0+pB,0)

(@© 2018 NSP
Natural Sciences Publishing Cor.



Progr. Fract. Differ. Appl4, No. 3, 229-246 (2018)www.naturalspublishing.com/Journals.asp NS = 243

If we takea’ = 0 in (47), we arrive at

Corollary5.Leta,B,n,p € C, Rga) > 0and Rép) > 0 and let ac C, o > 0. If the condition (2) is satisfied, then the
fractional integral O'J’FB’V of the produch Y and §’b’r(-) exists and following relation holds.

(5P P 2w (at?) T (t;r,,q,A, B,m k,1)])(X)

m+n P mtn i o )j(a)i

— xP~ B+ (m+n)— 1Bqn|m+n
o 202020 p||| Ie|
(—a—qn)j /[ —b i+k+re —x AX
“Aoa—n\ 7 " | ﬁ E
(1-a—-i)j\ 1 p men \1— TX

(aivbi)va (6,0'), (6+U—B,O'):|
(aivbj)l,w (97_B70)7 (9+a+’7a0) '

Theorem 6.Leta,a’,3,B',y,p € C,Rgy) > 0and Rép) > 0 and let ac C, g > 0. If the condition of (2) and (30) are
satisfied, then the fractional integral f' BBY of the product, ¥4 and Sf‘*b’r(-)exists and following relation holds.

|g,a'7B,B'7v[tp—1p

X pr2¥+2 [ (49)

Wy (at®)2PT(t;r,5,9,A,B,mk,1)])(x)
_ Xp+|(m+n)7070/+yleqn| m+n(1 . Txr)sn

m+npm+n|_ (@)

pozoZ;zo p'I'J'e' El a— % (_Tb_sn>p
(), () ()

o | ab.lp,(1+a+a—y 6,-0),(1+a+p' -y-6,-0),(1-B—6,-0)
p+37a+3 (aj,bj)1q,(1—6,—0), (1+a+a+B’—y—9,—0),(1+a—B—9,—0) :

ProofBy using (1), (5) and (20), we get

a,a’ BB +ky+k [ p-1
(l_ Bﬁ 14 [tp P

(50)

Yy(at?)$ T (tr,5,0,A,B,mkK| )} )(X)

k ! !
= DO B 1o L 1) (5.0, A B )] (9

. I (& + bik)
— d_k(l ava,vBaﬁ/J"kaerktp*l ||:l I (ata)k
Todxkt T k% q [

I_L/_(aj—l—bjk)
m+n P mn i i(a) (—a— i [—b
p= Ozb Zﬁ ZD p'l‘ 'e' e Elfaﬁrg; (T_sn>p
" <J+|T+re>m+n<1__—ftr) (%)I(x)
ERRRE A

x <w>m+n(_r)er<A> (—sn+ p)w |‘l/’ @bl

R R G

w! dxk Y k!

:OI_L (aj +bjk)
|=

I B

% (l370!’,87B’+k7v+ktp+ak+rw+rp+l(m+n)+i—1) ()
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Using the formula (30)
g e e < (=1)'(=p)e(=1)j(a)i (-a—qgn); (b
-8 pZoP; 2, 2.2, pitjie 1-a—1), (T_Sn)p
p
j+k+re pow (SNt Pw (A b L M@ +hik) ak
N ) o) 2T
mn ' “OT1 T (aj+bjk)

rMl+a+a —-y—-k—0-okr(l+a+p —-y—0—-okilr(1—p—6-0ok)
FrA-6—-okif l+a+a'+p' —y—0—-0okrl(1+a—-p—-0—-0k)

d- :
~ (_1)k_xy+k—a—a +6+0k-1

dxk
it e o (=)' (=pe(—i)j(@)i (~a—an); (b
=& pZOeZOi = WZO p"' el | (1—a—i)Jj (T_Sn)p

j+k-+re sntpw (A 2 L a
x <|7) (—T)pTW(T)W (E) %lq—ﬁ
men ' k= j +bjk ’

r+a+a —y—k—6—ok(1+a+p —y—0— ok (1—B—6—ok)
Frl-6—-okif l+a+a'+p' —y—0—-0okrl(l+a—-p—-0—-0ak)
X (1+a+a’ —y—k—6— gk)x/—a-a'—6+ok
_ Xp+y—a—a’+|(m+n)—1Bqn|m+n(1_ Txr)sn

m+n p min i —i)j(@)i (—a—qn); <__b—sn)
p

o 2020% p'l' 'e' (1—a—i)j
X(”TJ)M (%) (5)

(@.b)1p (It ata —y—6,-0),(1+a+p —y—6,—0),(1-f—6,—0) 61
(aj,bj)1q,(1—0,~0),(1+a+a — B —y—8,-0),(1+a,—p—0,~ac) | (51)

which is a required result.
If we takea’ = 0 in (50), we arrive at

Corollary 6.Leta,3,n,p € C, Rega) > 0and Rép) > 0 and let ac C, g > 0. If the condition (2) is satisfied, then the
fractional integral of f-B1 of the product, ¥4 and §’b’r(-) exists and the following relation holds.

(|a’ﬁ’n[tp_1p%(at )§7b7r t;r,s,0,A,B,mKk, |)])( )
m+n P min i j(a)i
)J( )l

— xP— B+ (mH-n)— 1Bqn|m+n
20 20 ; p||| Ie|
X(—a—qn)j —_b_Sn J+k+re —TX ,ix
(1-a—-i)j\ 1 p [ men \1—TX B

ae| @ B)p (1+6-8.-0).  (1+n-0.-0) ] 52)

X p+3q‘1q+3 |:aXU

by
Xpr2tar2 |8 G p N 1m0, —0), (1+atBin—6.—0)|"
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6 Conclusion

In the present paper, we have given the six theorems of gereztdractional integral and derivative operators givgn b
Saigo and Meada. The theorems have been developed in tethesmduct of Wright function and Raizada polynomial
in a compact and elegant form with the help of Saigo-Meadagpdunction formulas. The Wright function, expressed
in this paper, is relatively basic in nature. Therefore omssuitable adjustment of the parameters on function, we may
obtain other special functions such as M-series, Mittaffidrefunction, Bessel-Maitland function as its specialeasrhe
results presented in this paper are easily converted instefma similar type of new integrals with different arguments
after some suitable parametric replacements. In this $egue can obtain integral representation of more gen@mliz
special functions, which has a wide application in physits @ngineering sciences.
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