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ABSTRACT. In this paper, we investigate several new weighted fractional integral inequalities
by considering Marichev-Saigo-Maeda (MSM) fractional integral operator.

1. INTRODUCTION

The concept of fractional calculus is the generalization of traditional calculus into non-
integer differential and integral order. Fractional calculus has found significant important due
to its application in various fields of science and engineering such as life sciences, chem-
ical science and physical sciences. Fractional integral inequalities plays a very important
role in a different fields of mathematics, especially for continuous dependence of solutions,
uniqueness of solution in fractional differential equation. During last two decades, many
mathematicians have worked on the different type of fractional integral inequalities and ap-
plications by using the Riemann-Liouville, Erdelyi-Kober, Saigo, Hadamard, generalized frac-
tional integral, k-fractional integral operator and generalized k-fractional integral operator, see
[1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15]. Recently, Baleanu et al. [2], Chinchane V.
L., et al. [4], established fractional integral inequalities using the generalized k-fractional inte-
gral operator in terms of the Gauss hypergeometric functions. In [16], Houas M. investigated
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40 ASHA B. NALE f, SATISH K. PANCHAL, AND VAIJANATH L. CHINCHANE 7

certain weighted integral inequalities involving the fractional hypergeometric operators. Re-
cently, Tassaddiq A. and et al. [17] obtained Minkowski-type fractional integral inequalities
using Marichev-Saigo-Maeda fractional integral operator. In [18, 19], Joshi S. and et al., in-
vestigated the Griiss-type inequality and Chebyshev type inequalities by employing Marichev-
Saigo-Maeda fractional integral operator. Marichev [20] introduced generalization of the hy-
pergeometric fractional integral including Saigo operator (also see [15]). In [21], Saigo and
Maeda have worked on the hypergeometric fractional integral in terms of any complex order
with Appell function in the kernel. S. D. Purohit and et al.[13] introduced generalized opera-
tors of fractional integration involving Appell’s function F3(.) due to Marichev-Saigo-Maeda.
Motivated from [13, 15, 17, 18, 19, 20, 21, 22], our aim is to establish some new weighted
fractional integral inequalities by using Marichev-Saigo-Maeda fractional integral operators.
The paper has been organized as follows. In Section 2, we define basic definitions and a lemma
related to Marichev-Saigo-Maeda fractional derivatives and integrals. In Section 3, we give
weighted fractional integral inequalities by employing Marichev-Saigo-Maeda fractional inte-
gral operator. In Section 4, we give concluding remarks.

2. PRELIMINARIES

Here, we present some basic notations, definitions and lemma of Marichev-Saigo-Maeda frac-
tional integral operator which are useful later.

Definition 1. A real valued function g(7), 7 > 0 is said be in C,,([a, b)), p € R if there exist
o € R such that o > pand ®(7) € C([a, b)).

Definition 2. [13, 17, 19, 21] Let v,v',&,£,9 € C, x > 0 and (V) > 0, then Marichev-
Saigo-Maeda (MSM) fractional integral is defined by

v t T

/ o= By, 601 — L1 = Dy @)
0 X t

~v,vl,£,§,,19 _Z

Where F3(.) is the Appel function defined by [23] as

4 ! - (U)m(vl)m(g)m(f),n "y
F3(v,v,&& ;7 m5y) = mZﬂ;g . i ,max(r,y) <1,

and (v)y, = v(v + 1)...(v +m — 1) is the pochhammer symbol.

Lemma2.1. Letv, v ,£,€,0,p € C,x > 0be such that R(V) > 0and R(7) > maz{0, R(v—
v — & —10), R0 — &)} Then there exists the relation

Jv,v/@,f/ﬂ(}xp—l(x) _ F(p)r(p +9—v— U, - g)r(p + gl - Ul) xpf'ufvurﬁfl'
0 Clp+&)P(p+9—v—v)(p+9—v =€)
If we consider p = 1 in Lemma 2.1, then we get following relation
L e T14+9—v—v —OTA+& -0 '
@ )0 = g ST Z OO E U)ot
- Fr1+&)Irl+d9—v—v)I1+9—v =¢§)

2.2)
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Consider a function

-v / ’ ’ t
3 t) = gy o =07 Byl 6 €501 = 1= )
: (2.3)
_ oz 9—1,—' v 1-z w1t
—Fw)(a:—t) t (1+ 9 ) T

Clearly, the function J(z, t) remains positive because all terms of Eq. (2.3) are positive.

3. WEIGHTED FRACTIONAL INTEGRAL INEQUALITIES

In this section, we establish some weighted fractional integral inequalities using Marichev-
Saigo-Maeda fractional integral operator.

Theorem 3.1. Let f be a positive and continuous functions on [0, 00), such that
(o°fe(T) — Tgfg(a))(fw_)‘(T) — fw_’\(a)) >0, (3.

and w : [0,00) — RT be a positive continuous function. Then for all x,0 > 0, @ > X\ > 0
v,v, € 6,09 € C, R(Y) > 0, we have

~'U,v/, , /,19 ~v,v/, s ,,19 Yol

3o S @)t @) 3y ¢ Tw(@) 2t (@)

< o O @) (@) 35 ¢ @)zt (@),
where v’ > —1, 1 > mazx {0,9{(11 +0 +E-09), R0 — 5/)}
(0 —v') >maz (1 —&,1—0).

Proof:- Since f is a positive and continuous function on [0, c0), then for all o > 0, >
0,A>0,7,0 € (0,2),z > 0. From (3.1), we have

agfw_)‘(a)fg(T) + Tgfw_’\(T)fg(a) 32)

< O-wa+gf>\(7_) 4 TwaJrQ*)\(O_)' )

Again, multiplying both sides of (3.2) by J(z, 7)w(7)f (1), 7 € (0, ), > 0, then integrating
resulting identity with respect to 7 from 0 to x we get

1::: / (x— 7)Y By(o,0, 6,6 551 — 21— D)o Ao )u(r)te A (7)dr
() Jo ! '
L /x(w — L By, 6 € 1 — o1 — D)rof () (o) w(r)dr
1-\(7]) ; » VS S D x’ T
< z" /$($ — T)”—IT—UIF:),(U v 13 5"71' 1-21- g)Uwa—w(T)w(T)dT
~T(n) Jo A
Y z n—1 — ! " T Ty refmto=A A
+ / (‘T—T) T F3(U7U 7§7§ 77771 - 771 - )T f (O’)'U)(T)f (T)dT7
() Jo ’
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consequently,

%7 (0) 38::,’5’5/’19[w(x)f9+’\( )+ £2(0) Jomn ’65 (@)t (x)]

< o? 38:; 6.8 ’ﬁ[w(l‘)fﬁ_w(w)] + f@+w—)\(a) 381’0 el ’ﬁ[w(x)ng’\(x)].

L

(3.3)

Multiplying both sides of Eq. (3.3) by J(x, o)w(o)f* (o), € (0,2),x > 0 which is positive,
and integrating the obtained result with respective to ¢ from 0 to x, we get

3 V() ()] 302 68 (a2 ()]
+ 30 ()t (2)]35 66 [ ()0 (o)
(

< 30 EE ()t ()] 35266 ()22 (o)

+ Y ()20 (@)] T (@) ()],

which completes the proof.
Now, we give our main result.

Theorem 3.2. Let f be a positive and continuous functions on [0, 00) and satisfying (3.1). Let
w : [0,00) = R be a positive continuous function. Then forall z > 0, v, v, 66,0, a,a,3,6,0 €
C, R(9),R(0) > 0, we have

3525 ()22t (2)] 3546 (@) @)

T 35 4 w(@)att (@))3g O (@) (@)

< 33;;“"W'ﬁ[wm)x@fwxmv” EE I (2)24= ()]
(

(
A )t @) 352 () (@),

wherev',a' > —1,1 > max {O Rv+v +&—0), R0 — fl)} ,(9—v") > max (1 —£,1—v),

1> max{() R(a+a +6—6), %0 fﬁ/)}(Q—a,) >max (1l —f6,1—a).
Proof:- Multiplying both sides of (3.2) by

Wz, w(0) o) = Egila — )0 Fy(aya’,8.68:0:1 — £,1 — 2w(0)f (o) (0 €
(0,z), > 0), this function remains positive under the conditions stated with the theorem.
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Integrating the obtained result with respective to o from 0 to =, we get

f@(rr();;a /Ox(x o)1= By(a,a, B, 85 0:1 — 21— )w()e*7(0)do
W /Ox(x - 0)97104/}73(0[7 a,B,5:0;1— %a 1- ;)w(‘j)fﬁ)\(a)dg
7'?(92_)0‘ /Ox(x — 0)97107& Fy(o, 0, B8,8:0;1 - %7 1- ;)W(U)fWJFQ(U)dU’
consequently

£2(7) 352 PP 0 (@)t ()] + T2 (1) 350 PP P lw(a) £ ()] (3.4)

< f@+wf/\(7_) 38,7:? 8,8 ’o[w(x)ng)‘(a;)] + 70 386:;1 BB ﬁ{w(x)fgﬂz(x)]'
Multiplying both sides of (3.4) by J(x, 7)w(7)f(7),7 € (0,),z > 0 which is positive, and
integrating the obtained result with respective to o from 0 to x, we get

Joe BB O ()2 (2)]

l’iv z 1 —vl ’ ’ T X )Y
— x—7)" 777 F3(v,v,&,&m 1 — — 1 — —)w(n)fo " (r)dr
o [ @) ( "1 Dpumetr)
_’_3&? 8,8 79[w($)fg+/\($)]x
rY z 4 ’ ’ T xr

z—71)" 7Y Fy(v,v JEEm 1 — — 1 — —w(r)rU™(7)dr
o [ @) ( "1 = Dyulryrer(r)

v [* ' / / T T
r—7)1" 17V By v,v,6Em1 — =, 1 — Dw(n)f"e(r)dr
o [ @) ( T 1= D)
+ 381:3? 8,8 ’9[w$f9+w(x)] x
x Y z 4 / ’ T €T
x—T”_lT_”Fg U,U,f,ﬁ;n;l——,l——wTTQf)‘TdT
e [[@=n) ( L= D))

This completes the proof of Theorem 3.2.

Theorem 3.3. Let f and h be positive and continuous functions on [0, 00), such that

(h®(e)f?(7) = he(r)f¢(0)) (77 (7) — £772(0)) 2 0, (3.5)
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and let w : [0,00) — R be a positive continuous function. Then for all z, 0 > 0,00 > X > 0
v,0', 6,69, € C, R(Y) > 0, we have

~’U,’Ul, s /, ~v,vl, s /,19 o
Jou S ()t (@) 35040 [w(z)he ()7 (z)]

< 00 P w (@)t (@)]35n 0 w(x)he () (@),

where v’ > —1, 1 > max {0,9‘{(1},—}—’0/ +&—9), R0 — 5/)}
(0 —v") > mazx(1—¢&1—v).

Proof:- Let (1,0) € (0,0), x > 0, forany o > A > 0, ¢ > 0. From (3.5), we have
he (o)t~ (0)f2(7) 4+ he(7)fe(0)f¥ () < he(0)fT e (7) + he(r)f" e (o). (3.6)

Multiplying both sides of (3.6) by J(x, 7)w(7)f (), 7 € (0,z), z > 0, then integrating
resulting identity with respect to 7 from 0 to z, we obtain

o(g w—A o) x~? T T
PR DI [ e o €€t - 11 = D) olar

()

*f(;()m [ @ A € - L= Dlune)= @ar
h(o)z™ x—1)" ' v, v T 1= Dylw(r)f=re(r)dr
(n X Fy(o,0, & €5m1 = 1 = Dw(n)f=+e(r)]d

f9+w Mo)x™ T T

+— o) / x—T)" —' Fi(v,0,6,6 01 — —, 1 — Z)w(r)he(7)f (7)) dr.

B o T

Thus, we obtain

B ()N )IGY P (@) £ ()] + £2(0)35 54 w(2)h (2)7 ()]

, 3.7
<12(o)IY P (@) ()] + TN ()3 64 ()b () ()]
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Multiplying both sides of (3.7) by J(z, o)w(o)f* (o), then integrating the resulting inequality

with respect to o over (0, ), we obtain

Jo0 88w (@)t (@) x

g T

L'(n)
+ 30 B P w(2)he(2)f7 ()]

I'(n) ’

< 31111 55 19[ (x>fw+9<$)]x

v [T . — v,V — DY o) w(o)hé(o)do
F(n)/o (x— o) o™ Fy(v,0, &€ ;1 =1 (et}
+:‘vv ,5»5 aﬁ[w(x)hg(if)f)\(x)]x

2

I'(n)

which implies that

S (@) @)Y S (@) (@) (x)

S )b () ()35 P [ (@)
< S (@) ()]3S P (@) w(2)h (2)
30 S ()b ()P (2)]3 () )],

which completes the proof.

/0’”@;_0) o Fy(w0 &€ mi 1~ 71— Du(o)h? (o) (0)do

. /O ooy B 66 m1 = L1 = Dy o)uo)do

/ (IL’ - U)nilaiv,Fi‘](v? Ulv §7 5/7 5 1- N 1- 7)w(0)fw+g(o-)da7
0 xr

Theorem 3.4. Let f and h be two positive and continuous functions on [0, 00) and satisfy-
ing (3.5). Let w : [0,00) — RT be a positive continuous function. Then for all x > 0,

v,v € 6,0, a,0 , 8,8 ,0 € C, R(Y),R(0) > 0, we have

3o AT ()= (@) () ()
FIL (@) @) )b () ()

< 300 P ()b )3 () ()]

L350 B O () A ()3 6 [ () () ()
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wherev',a’ > —1, 1 > max {079‘{(1) +v + &), R0 — fl)},(ﬁ—v,) >max (1 —¢,1—0v),
1> max{O,iR(oz—i—a/ + 8 —6),%R( —6/)} (0 —a') >max(1-5,1—a).
Proof:- Multiplying the inequality (3.7) by J(z,0)w(c)f (o), o € (0,z),x > 0, this

function remains positive under the conditions stated with the theorem. Integrating the obtained
result with respective to o from 0 to x, we get

Joo 88w (@)t @) x

—Q

— ' — o)1 o ' ‘p1_9_7T 0 w
F(e)/o (x—0)"""0"" F3(o,, 3,8;0;1 x,l U)w(a)h (o) (0)do
+ 300 (@) he (@) (2)] x

?(9) /0 (l’ — O-)Q_IO-_O/FS(a’O/yB’B/;H; 1-— %’ 1— g)f@-‘!‘)\(o_)w(o)da

< 3000 P w(@)fT e (a)] x

CL‘_a x B 0—1 70{/ / "o B g B E A\ .
F(a)/o (x—0)"" 0" F3(a,a,3,8;0;1 1 U)f (o)w(o)hé(o)do
+300 5 () he ()P ()] x

ﬁ ' - 0150’ ' 91— g _ E w+0

F(Q)/o (x—0)" "o F3(a,a, 3,8 6;1 3371 U)w(g)f (0)do,

which implies that,
388 o (he(2)1 ()]3S (@)1 (@)
33 P () @) 6 fw(e)he (@) (2)]
< 30O (@)he N @)]3 S w(@) ()]
38 P O (@) £ ()35 S (@) he () (2),

Thus, proof is completed.
Next, we shall propose a new generalization of weighted fractional integral inequalities using
a family of n positive functions defined on [0, 00).

Theorem 3.5. Let f;,i = 1, ...,n be n positive and continuous functions on [0, o) such that
(068(7) = 742 (0)) (£ (1) = £7 7N (0)) > 0. (3.8)

Let w : [0,00) — RT be a positive and continuous functions. Then for all v, v, &, 5,, ¥ e C,
RW) >0,w> A\ >0,re{l,...n}andv > —1,1> maz {0,9%(1),—}—1)/ +E-0), R0 — {l)}



WEIGHTED FRACTIONAL INEQUALITIES 47

xz,0>0 (09— v/) > max (1 — &, 1 —v), the following fractional inequality

Joo 88 (@) 8 (@) £ (2)] Joo &0 7 [w(a) 2T (o), £ (2)] 59

VET

< 3008 w(@) @ T £ (2)]35 0 5 fw (@) 7 e (o) T, £ (2)],
is valid.

proof:- Suppose f;,i = 1,...,n are n positive and continuous functions on [0, cc), then for
any fixed r € {1,...,n} and forany o > 0,0 > A\, > 0, 7,0 € (0,z), z > 0. From (3.8), we
have

oOLE T ()EE(7) + T (o) (7) (3.10)
< GO TTON (1) 4 TEFTEN (o), |

multiplying both sides of (3.10) by J(z, T)U)(T)H?Zlfi)\i (7), then integrating the resulting in-
equality with respect to 7 over (0, z), we obtain

x*l}

L'(n)

—v

T T

/m(:ﬁ = By 6 €1 = T = DL £ (r)ldr
0

0oL (o)
2

T

I'(n)
<otts [@=r e B 6 €im = o1 Dl M (e

HETTEN ()

T X

[) (.I‘ - T)nilTivlFE}(va Ulv 67 5/; m; 1- ;’ 1 - ;)[w(T)TQHZész)\Z (T)]dT

+£¢(0)

x—’l}

I'(n)

T X

/ (o= 7)1 By, €€ 51— 1= Du(r)rt I, £ (),
0

T

consequently

g T (o) 3o S0 Y [w (@) £ ()T, £ ()]

+£2(0) 352 08 U Tw (@) I, £ ()] .
< 0030 S P T () £ ()T, £ ()]

7

A () U [y ()T £ ()],

s

Again, multiplying the inequality (3.11) by J(z, o)w (o)™, £ (o), 0 € (0,z),x > 0, this

i=1%
function remains positive under the conditions stated with the theorem. Integrating the obtained
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result with respective to o from 0 to =, we have

g £E ,ﬂ[w(z)fg(l‘)nnzlf.)\i (z)]x

L_U xa?—g ) 1)1) o _E'UJO'O'QWU N
r<n>/o< Yo Fyfo,0, 6,651 = 21 = (o)t (o) T £ (0)do

~U’U &, /,19
+ 300w ()2 mfA (z)]x

ff(;) /ox(fv —o) —v' F3(v,v ,f f ;1 Zv L - %)w(a)ff(a)ﬂgbzlf@')\i(a)da

< 00w (@) e ()T, £ (1))

1#ri
g xT

Fx(n)/o (l'—U)n—lg—” F3(’U,1)/,£a€’;7];1—;’1_;) ( ) QHn 1f>\( )do

+ 30w ()2 T £ ()]

x Y £ n—1 71}’ ’ ’ g X w+o n A
T /. (x—0)" 0o Fg(v,v,f,f;n;l—;,l—;)w(a)fr ()11 sz (o)do,
therefore,

I )2 ) T, £ ()] 30 58 [ ()1, £ ()]

3 ()T, £ ()] 3566 () 2 (@) T £ (a)

< 35S (@) () mf% N304 w(w)al T, £ (2)

I (@)@ T £ ()] 3566 () () T, £ ()
This completes the inequality (3.9).

Theorem 3.6. Let fi,i = 1, ..., n be n positive and continuous functions on [0, oo)and satisfying
(3.8). Let w : [0,00) — R™ be a positive and continuous functions. Then for all x > 0,
0,0, 6,6 ,9,a,d,8,8,0 € C, R(I),R(O) >0, 0>0w >\ >0,7r € {1,...,n}, then
the inequality

3B O () ()T, £ ()] 3 58 [ () 2 ()T £ ()]
A ) ()T £ ()] 958 ) ()T £ (1)

“(
< Y [ () ()T £ ()] 30 PO oo ()T £ ()]

ZT’?,

(3.12)

+ 3 @), £ @] 3 f(@)a T £ a),
is valid, where v',o/ > —1,1 > maX{O,%(v—H}/ +&—9), R —5)}, (0 —v) >
max (1 —&,1 —v), 1 > max {O,%(a +a +8-0),R( — B/)}(Q—o/) >max (1 —f6,1—a).
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Proof:- Multiplying the inequality (3.11) by J(z, a)w(a)H?zlfl-}‘i(J), o€ (0,z),z > 0,
this function remains positive under the conditions stated with the theorem. Integrating the
obtained result with respective to o from 0 to x, we have

JoY A () £ () T £ ()]

T
—Q

X E4 0—1 — !/ !’ ’ o T N
_ @ L 91— =1-= of@ n g

0 /0 (x = o) 0™ Fy(a, a0, 5,656;1 = .1 = 2Ju()o 7 (o)1, £ (o) do

+ e (@) T, £ (o)

ﬁ z _ 0—1 _a, ’ "p.1 g _ E 0 n )\2

1"(9) A (-’B U) g F?)(a,O[ 7/8’B 76; 1 (L‘71 U)w(a)fr (U)lelfz (O’)do’

< 350 (@) () T, £ ()]

) /0 (v —0)" 1o Fy(a,a’,8,836;1 = 2,1 = D)o I, £ (o) do

+ 300 w(@)e T £ ()]

¢ /:c(x — 0)9—10_0/}7’3(04 0/ /8 B’_ 9 1— E 1— E)w(a)f“”“@(g)]‘[. f>‘l (U)da

I‘(g) 0 y &, PP U, 2’ pu - il ,

which gives the inequality (3.12).

Theorem 3.7. Let f;,i = 1,...,n be h positive and continuous functions on [0, 00). such that
(h8(0)E2 () = he(T)E8 (o)) ({7 (1) — £ (0)) 2 0. (3.13)

and let w : [0,00) — R™ be a positive and continuous function. Then for all x,0 > 0,
v,0,E,6,0,€ C,RW) >0,0>0,@> N\ > 0,r € {1,...n}, the following fractional
inequality

~v,v/, s /,19 n i ~U,’U/, s /,19 Tovd n i
Jow S8 ()£ (@) Ty £ ()] o0 5 Y [w(@)he ()£ (2)TT, £ ()]

< 305w (@) (@) Iy £ ()]0 0 Tw () £ (2) 1, £ ()]

is valid, where v’ > —1,1 > max{O,iR(v +0 +E—9), R0 — 5/)} ,(9—v") > max (1 —¢£,1 —v).

Proof:- Let 7,0 € (0,2),2 > 0, forany p > 0, > A; > 0,7 € {1,2,...n}. From (3.13),
we have
he(o)fZ A (0)£2(7) + £2(o)he(T)EZ (1)

3.14
< W) (1) + L7 ()0 (), G119



50 ASHA B. NALE f, SATISH K. PANCHAL, AND VAIJANATH L. CHINCHANE 7

multiplying both sides of (3.14) by J(z, T)U}(T)H?Zlfi)"' (7), then integrating the resulting in-
equality with respect to 7 over (0, z), we obtain

b7 (o >F / (o =7y Fy(o,0, €1 = 11— D) u(n) (T (7)) dr

+£2(0 (x— 7)Y By(o,0, 6, 551 — 21— D) [w(r)he(7)E2 (7)TIL, £ ()] dr
X T
) (x—71) d Fy(v,v',&,¢5m;1 ;, I %)[w(T)hg(T)H?zlf?i(T)}dT
+fw+9 AT(O')F(U) /0 (ZL' - T)n_lT_U/Fi’r(vvvlagaf’;n; 1- ;»1 - %)[w(T)fF+Q( )H? sz/\ ( )]dT,

SO, we can write
B (o) ()35 4 )2 (LI £ () 4+
£(0)a5 5 P fu(a)h(2)E ()T, £ ()
< B2 (o)ay ) () T, £ ()

f?—&-g—)\r (0)38’72 7&6 0 [U}(,{L’)hg(x)n?:lf;\i (x)] .

(3.15)

Multiplying both sides of (3.15) by J(z, a)w(a)H?zlfi)‘i (o), then integrating the resulting in-
equality with respect to o over (0, ), we have

2350 € (@)@ £ ()] 3527 (@he @) ()T, £ (@)
< 20 S ) () £ ()] 36 4 ()b ()T ().
This completes the proof of Theorem 3.7.
Theorem 3.8. Let fi,i = 1,...,n be h positive and continuous functions on [0, 00). such that
(h8(0)E2(r) = he(T)E8 (o)) (7 (1) — £7 7 (0)) 2 0,

and let w : [0,00) — R be a positive and continuous function. Then for all x > 0,
v,0, €60, a,d,8,8,0 € C, R(0),R0O) >0,0>0w>A\ >0r¢c{l,.,n},
then the inequality

320 () (@) ()T, £ (2)] T2 5 2 [ () B ()T £ ()] +
30088 w () h® (2)EF ()T, £ (2)] :sa“;;“” O lw(@)£2(x) 7 £ ()]
< Y () () T, £ (2)]362 PP () () T £ ()]

)
0O @) T £ )]  w(@)he (@)TT £ ()],

Z’I"L
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is valid, where v',o/ > —1,1 > max{(),i)‘{(v +v +E—9), R0 — 5/)}, W —) >
max (1 —¢§,1—wv), 1 > max {O,Eﬁ(a +a +6-6), R — 5')}(0—0/) >max (1 —f6,1—a).
Proof:- Multiplying both sides of (3.14) by J(z, o)w(o)II}_ 1fz)‘ (o), then integrating the
resulting inequality with respect to o over (0, x), we have
(I 77w (@) ()7 (), £ ()] +
he(7)f= A (7 3(1,5/,,3,&',9 w(z)F8 ()P £ (z
(7) ()o,ll[()()Az()] 3.16)
< TR IET O )b @)L £ ()
~ao¢ 0 w0
b3 7 () ) T, £ ()
Multiplying both sides of (3.16) by J(z, 7)w(7)II}_ 1fl)‘ (1), then integrating the resulting in-
equality with respect to 7 over (0, z), we have
~ QL a , 0 w A~V U , 0 » i
357 (a2 (@) £ ()] 3 6w (@)@ £ (@)
~v,v, , ,,19 o ~aa, 0 n i
A5 (@) (@) ()T, £ () g0 @) 2 (@) 8 ()]
< o O @) ()T (o >r“ )b ()T ()] +
/»oz,oc/, R l,9 w n ~1}U , 9 i
3P @) ) T, £ (@b S (e he @) £ 2]

Thus, proof is completed.

4. CONCLUDING REMARKS

Here, we studied of Marichev-Saigo-Maeda fractional integral operators and then we ob-
tained some weighted fractional integral inequalities. In this paper, we briefly consider some
implication of our main results. If we set v = 0in the Eq. (2.1) would reduced immediately
to Saigo type of fractional integral operators as in following relationship, see [13, 14, 18, 24],

~0,0,6,E 0 ~ D01,
(355571 ) @ = (3527775F) (o),
where the hypergeometric operator that appear in the right hand side is defined as

zvE [T t

— — )"y ;o1 — =) f(H)dt, (9 >0 C) @1
F(’lg) /0 (CC ) 2 1(U+€,’U, LE)f() 7( )U7€€ ) ( )

Further, operator (2.1) can be reduced to Erdelyi-Kober and Riemann-Liouville type of frac-

tional integral operators which are special cases of Saigo fractional operator (4.1). The weighted

fractional inequalities established in this paper give some contribution in the fields of fractional

calculus and Marichev-Saigo-Maeda fractional integral operators. Moreover, they are expected

3 f() =
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to lead to some application for finding uniqueness of solutions in fractional differential equa-
tions.
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