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ABSTRACT. Fractional calculus and applications have application areas in many
different fields such as physics, chemistry, and engineering as well as mathemat-
ics. The application of arithmetic carried out in classical analysis in fractional
analysis is very important in terms of obtaining more realistic results in the
solution of many problems. In this study, we prove an identity involving gen-
eralized fractional integrals by using differentiable functions. By utilizing this
identity, we obtain several Simpson’s type inequalities for the functions whose
derivatives in absolute value are convex. Finally, we present some new results
as the special cases of our main results.

1. INTRODUCTION

Simpson’s rules are well-known ways for the numerical integration and numerical
estimation of definite integrals. This method is known as developed by Thomas
Simpson’s (1710-1761). However, Johannes Kepler used the same approximation
about 100 years ago, so that this method is also known as Kepler’s rule. Simpson’s
rule includes the three-point Newton-Cotes quadrature rule, so estimation based
on three steps quadratic kernel is sometimes called as Newton type results.

(1) Simpson’s quadrature formula (Simpson’s 1/3 rule)

/: D0y ~ 2 {19(%1) + 40 <’“;“2) + 19(;-;2)} .
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(2) Simpson’s second formula or Newton-Cotes quadrature formula (Simpson’s
3/8 rule).

2 - 2 2
/ D0y ~ 2 [19(&1) 139 (“1;*‘2) +30 (’“g’”) + 19(@)] .

There are a large number of estimations related to these quadrature rules in the
literature, one of them is the following estimation known as Simpson’s inequality:

Theorem 1. Suppose that ¥ : [k1, k2] — R is a four times continuously differen-
19(4)()()‘ < 00. Then, one has

tiable mapping on (k1,k2) and "19(4)” = sup
®© xE(K1,k2)
the inequality

L[ ) gy (Y] Ly

1
gl
—2880H19 o (w2 = k1)

In recent years, many authors have focused on Simpson’s type inequalities for
various classes of functions. Specifically, some mathematicians have worked on
Simpson’s and Newton’s type results for convex mappings, because convexity the-
ory is an effective and powerful method for solving a large number of problems
which arise within different branches of pure and applied mathematics. For exam-
ple, Dragomir et al. |16] presented new Simpson’s type results and their applications
to quadrature formulas in numerical integration. What is more, some inequalities
of Simpson’s type for s-convex functions are deduced by Alomari et al. in [6]. Af-
terwards, Sarikaya et al. observed the variants of Simpson’s type inequalities based
on convexity in [42]. In [34] and [35], the authors provided some Newton’s type in-
equalities for harmonic convex and p-harmonic convex functions. Additionally, new
Newton’s type inequalities for functions whose local fractional derivatives are gen-
eralized convex are given by Iftikhar et al. in [25]. For more recent developments,
one can consult [2-5}/7,/11H15}17}18}23},36},47].

2. GENERALIZED FRACTIONAL INTEGRALS

Fractional calculus and applications have application areas in many different
fields such as physics, chemistry and engineering as well as mathematics. The
application of arithmetic carried out in classical analysis in fractional analysis is
very important in terms of obtaining more realistic results in the solution of many
problems. Many real dynamical systems are better characterized by using non-
integer order dynamic models based on fractional computation. While integer or-
ders are a model that is not suitable for nature in classical analysis, fractional
computation in which arbitrary orders are examined enables us to obtain more
realistic approaches. This subject has been studied by many scientists in terms
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of its widespread use [20421,[27}/30L/31,[37,/40L/44]. One of the most important ap-
plications of the fractional Integrals is the Hermite-Hadamard integral inequality
(see, [14122,/26},38,39,41]).

In this section, we summarize the generalized fractional integrals defined by
Sarikaya and Ertugral in [41].

Let’s define a function ¢ : [0,00) — [0, 00) satisfying the following conditions:

/01 @(T)d7'< 00.

T

We define the following left-sided and right-sided generalized fractional integral
operators, respectively, as follows:

o000 = [ EX Doy, o, 0
w1000 = [T podr, < 2

The most important feature of generalized fractional integrals is that they gen-
eralize some types of fractional integrals such as Riemann-Liouville fractional in-
tegral, k-Riemann-Liouville fractional integral, Katugampola fractional integrals,
conformable fractional integral, Hadamard fractional integrals, etc. These impor-
tant special cases of the integral operators and are mentioned below.

i) If we take ¢ (7) = 7, the operator and reduce to the Riemann integral
as follows:

X

Loy = / I(r)dr, x> ki,

I.,—9(x) :/ I(r)dr, x < Ka.
X

ii) Let us consider ¢ (1) = %, a > 0. Then, the operator (|1) and (2) reduce to
the Riemann-Liouville fractional integral as follows:

I () = ﬁ /X (x — 1) 9(F)dr, x> k1,

1

J2 90 = ﬁ / P =0 ), < o

i) For (1) = priy7*, @,k > 0, the operator and reduce to the
k-Riemann-Liouville fractional integral as follows:

1 X oy
@ - - _ =
/m-‘r,kﬂ(X) krk (O[) /’il (X T) ﬂ(T)dT7 X > K1,
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JSZ 7k19(X) = ﬁ(a) /"“2 (1 — X)

=R

“L9(r)dr, X < k.

Here,
Ty (a)= / 7l dr, R(a) >0
0
and o
Tk (a) = kTIT (E) ., R(a) >0k >0

are given by Mubeen and Habibullah in [33].

In the literature, there are several papers on inequalities for generalized fractional
integrals. For more information and unexplained subjects, we refer the reader
to [8410,/19,241128,|29,/32,/46,/48] and the references therein.

3. SIMPSON’S TYPE INEQUALITIES FOR GENERALIZED FRACTIONAL INTEGRALS

Throughout this study for brevity, we define

T T

(X T) :/Mdu, vi(x, 7) :/Mdu.

u u
0 0

Particularly, if we choose xy = %, then we have

" (m-;-liz’T> — (m;—fizﬂ_) = T1.(7) :/wdu_
0

Lemma 1. Let 9 : [k1, ko] — R be an absolutely continuous mapping (k1, k2) such
that ¥ € Ly ([k1, ka]). Then, the following equality holds:

w10 (ko) 1,0 (Kl)]

2

1 1
G [0 (51) +40 () + 9 (k2)] = 5 [ moel) vl

1

k2 — X /
710, 1) = 30,0, 7)Y (7x + (1 — 7) ko) dr
TwEwy / 1 L) ¥ (x4 (1= 1) h2)

1
Xk
61/1 X; / V1 Xa 3V1(X7 )) 19/ ((1 . T) K+ TX) ir.
0
Proof. By using integration by parts, we have

/ (1) = 3100 7)) 0 (7x + (1 = 7) ) dr (3)
0

= @1 11(x: 1) [20(x) + 9(r2)]
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/ o (52— X))
X @0/19 X + (1 = 7) kg) ——>—d

T
T

= Ko 1, an(X7 1) [Qﬁ(X) + 19(532)] — P i N / 19(“’)@(”2 - U)

du

Ro —U

nl(Xa ) 3

20 9 - — 1Y .
= B 20 +9we)] — — L)
Similarly, we obtain

(4)
Vl(Xa 1) 3
= —21 202 -0 — 19 .
— [—29(x) — J(k1)] + N —r XU (K1)
From and , we get
- X X —h1
— H
o)™ o)™
1 1 1 19(/@2) _1 19(/’61)
=~ [0 (k1) + 40 (x) + 9 (ko)] — = | X2 + X%
6’[ ) 000 () 2[ m(x 1) vi(x, 1)

This ends the proof of LemmalI] O
Corollary 1. Under assumptions of Lemma |I| with x = %, we obtain the
equality

1
1 [19 (1) + 49 (W) +19(/<02)]
6 2
1 1,9 1,9
ey s 0 0]
1
K2 — k1
(r
12771 Xv / ))

0

X {19/ <;n1 + 2;T/<;2> — <2;T/<;1 + T@)} dr.
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Corollary 2. In Lemma |1}, if we choose (1) = T for all T € [k1, k2], then we
obtain the equality

X

—— [ o

K1

9 () +49 (0 +9 (s2)] = 5 | —— [ 0(r)ar +

S| =

1
X/ )Y (x + (1 — 7) ko) dr
0

X K1

/(1 =379 (1 — 1) k1 + TX) dT.
0

Corollary 3. In Lemma let us consider ¢(T)

= FTZ),a >0 for all T € [K1, k2] .
Then, we get the equality

a @ 9 (Ko ¢ 9 (k1
[19 (/Ql) + 49 (X) + 9 ("‘32)] - F( 2+ 1) {::()()02 ((]; — 1‘51)3

| =

/<62—X

1
/ (1 =379 (tx + (1 — 7) ko) dr
0

X"ﬁ

1
/1—3T (1 =71)Ky +7x)dr.
0

Corollary 4. In Lemma if we assign (1) = kl"k(a) Jkya >0 for all T € [k, ko],
then we have the equality

[9 (k1) + 40 (x) + 0 (k2)] — Ty (o + k)

Jop w0 (R2)  J3 0 (K1)
5 +

(k2 —x)* (x — k1) *

| =

K2 — X
6

(1=37%) 0 (rx + (1 — 7) K2) dT

o _

1
_li (23
X 5 1/(1—37?)19/((1—7)/$1+Tx)d7'.
0

Remark 1. If we set x = % in Corollaries @ @ and then we obtain the
following identities

% {19(/-;1)+419<““2’”2> +19(n2)} - @im /:ﬁ(r)oh
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1
Ko — K1 T 2—71
= 1-3n)¢ [ = d
13 [/0 ( T) (2%;1-!- 5 Hz) T

1 9 _
_/ (1—37’)19/( 2TI€1+72-I€2>d7‘:|,
0

812

{ﬂmg+4ﬁ<m2;”>+ﬁmg}

_ 27 (a+1) [ @ 19(/12)+J31%_19(/€1)}

(K?Q — Kl)a lenz"'

1
Ko — K T 2—71
= 212 ! |;/O (1737'0‘)19/ (2I€1+ B I€2> dr

1
2 —
7/ (13Ta)’l9/< 2TI€1+72—I<62)d7':|,
0

1
6

and

% {19 (1) + 49 (’“;“Z) +0 (@)]

2%7111]@ (()é+k) o .
et Ve ()t S 0 (0)

1
Ko — K1 aN 4 [T 2—71
= 1— L
12 [/0( 37"6)19(2,%14— 5 /@2)0!7’

! o 2—
—/ (1—37'?)?9/ < TH1+TH2> dT:| )
0 2 2

respectively.

Theorem 2. Assume that the assumptions of Lemma [1] hold. Assume also that
the mapping |19/| is convex on [k1, ka). Then, we have the following inequality

x+1p? (K2) o (K1)

) 1
g [0 (k1) + 40 (x) + 0 (r2)] = 5 n (1) vi(x 1) H

K2 — X o / —_ ’ X — K1 _ , _ ,
< ——_ 5|9 =5 [ A M =y =, |9
< Gt o 001+ E [ ()] 4+ s (B [0 (s [ + S0 QO]



ON INEQUALITIES OF SIMPSON’S TYPE 813

where

(1]

7 |n1(x, 1) = 3, (x, 7)| dr,

(1]

[\v]
|

(I =7) (1) =30, (x, 7)| dr,

(1]

w
|

(1_T)|V1(X7 )_3V1 X T >|dT

(1]

4 = lel(X71)_3V1(X7T)‘dT'

C e O O O —
c

Proof. By taking modulus in Lemma [l} we obtain

1 o roo)] — 1 x+loV (K2) 10 (k1)
’6[19( 1) 48 () + 9 (2)] 2 { n1(x, 1) vi(x,1) ” ©)
_GZTX’/Imx,)—fﬂmx, Y (rx + (1 = 7) k)| dr

/|1/1 X, 1) = 3vi(x, T ||19’ 177’)%1‘|’7’X|d7’
61/1 Xa

With the help of the convexity of |19 |, we get

1 1 X+[¢19<I€2) X—Iyﬂg(’%l)
‘6[19(m)+419(><)+19(“2)]_2[ n,(x, 1) * vi(x, 1) H

< s / 06 1) = 3 06 [ 197 0] + (1= ) |9 ()] dr

6y1 Y1 /'Vl X, 1) = 3vi(x, ) [ = 7) | (k1) + 7 |0 (x)]] dr

K2 ’ —_ ’ X — Kl 1= ’ —_ /
— 15y ¢ ( 2o |0 = |E3 |V 24 |0 .
6771(X 1 [ 1| ‘+ 2| (Hz)H +6u1 1) [ 3| (Hl)"i‘ 4’ (X)H

This completes the proof of Theorem O
Corollary 5. Under assumptions of Theorem @ with x = “lJQF”‘Q, we have the

following inequalities

é {19(51) 449 (“1 ;“2> +19(52)}

1
_m {%4}-{9@6 (/92) +$7 I(p’ﬁ ("il)]‘
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< % [255 o' (”1;@>’ +Z6 (|9 (k)] + [0 (11)]]

R2 — K1

= 1274 (1)

(55 + 56) [|’L9I (K2)| —+ |’L9/ (Hl)H .

Here,
1 1
s :/T|T1(1)—3T1(7’)|d7 and Zg = / (1—=7)|T1(1) = 3T (7)| dr. (7)
0

Corollary 6. In Theorem@ let us note that (1) = 7 for all 7 € [k1, k2] . Then,
we obtain the inequality

%[19(51)+419 (x) + 9 (k2)] —% [K21_X/19(T)d7+ X_lm /ﬁ(T)dT]
Ko —x [29 ., 8 —k [ 8, 2 |
< BB 0]+ g 9 Gl |+ X5 | 0 e+ 2 1 0

Corollary 7. In Theorem@ if we select o(1) = %,a > 0 for all T € [K1, k2],
then we get the inequality

‘2[19(/11)+419(X)+19(”2)] IRACER) [J;+z9 (2) Jﬁ_ﬁ(m)H

2 (/€2 - X)a (X - Hl)a
< B2 6‘ X101 () |9 ()] + O2(e) |9 (12)]]

+ X [0a(a) [ ()] + ©1(e) [0 ()

],

where

Q
,.;;

@1(a)=aj‘_2 (;) ( 2 (8)

1
200 (1\* 4 —3a—a?
© =z
2 =0 (3> a+2 ( ) et D@+
Corollary 8. In Theorem@r consider o(T) = ﬁ?ia),k a >0 for all T € [k, k),
then we have the following inequality

Tp(a+ k)
2

1
*19/11 499 19/‘@2 — @ ey
[0 (k1) + 49 () + (s2)] s "

(01, k) [0 (x)| + Tala, k) |9 (k2)]]

X — k1
6

Sep k¥ (52) N J;’_,kﬁ(f’»l)] |

Ko —
<2X

_|_

[\Ifg(oz,k)(a) |19' (m)| + Uy (a, k) |19' (X)H .
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Here,

« 1 0 4k — «
v -2 (= T
ilenk) == (3) ECICES R ©)

k 2k
200 1\ o 1\ = 4k% — 3ak — o?
v k) = -] ——F1z .
2(c k) a+k(3> a+ 2k <3> T et k) a2k
Remark 2. If we set x = % mn C’omllar’y@ then C’omllary@ reduces to (45,
Corollary 1].

Remark 3. Assume x = % in Corollary @ Then, we obtain the following
inequality
1
‘ [19(,@1)+419 (“1 +”2> w@@}
6 2
B 2071 (a + 1)

[Tima 9 (52) + T2 s 0 ()] ‘

;[ K1+ Ka
o (5]

Remark 4. Assume x = % in Corollary @ Then, we obtain the following
inequality

é [19 (k1) + 49 (”1 i '”) +0 (mz)}

2
2 1Fk [

52—’?1

(kg — K1)

R2 — K1

< 5 {@2(04) (|9 (52)| + |9 (51)]) + 201 ()

which is giwven by Har and Wang in [25)].

~1+~2+ k H2) + ‘]glg"2 ,’kﬂ (Hl)} |
Ko —

;[ K1+ K2
12 19( 2 >H

Theorem 3. Suppose that the assumptions of Lemmal[l hold. Suppose also that the

< M [\Ilg(a,k) (|9 (k)| + | (51)]) + 291 (e, k)

mapping ‘19' 1 q>1, is convex on [k1, ka]. Then, we have the following inequality
1 1 I 19(%2) _1I 19(&1)
~ 0 (k1) + 40 (x) + 9 (s [X“” i
‘6[ 5 0+l =3 m(x, 1) vi(x, 1)
1
> 1
Ko — [0/ 00" + |9 (52)] "\ *
< = m (1) = 30y (x, 7)[" dr
o / 1206 1) = 30,7 s
% / q / q %
& _ by [9' 001" + [ (k1)
+6V1 X7 /|V1 X ) 3”1(X7 )l T ( ) ’

1 _
where 5+5_1'
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Proof. By applying Holder inequality (6), we get

x+1pV (K2) x—ﬂoﬁ('fl)] ‘

nl(Xal) Vl(X71)

§ 1000+ 900+ 0 ()] - 5 |

q

6;? ;, (/|n1 X, 1) = 3n1(x, )‘ d’l’) (O/ |19' (rx+ (1 —7) H2)|q dT)
6V17X71 (/|V1 el )pdT) (0/|19/((1—7') K1 +7'X)|qd7-)

q .
, we obtain

1 L[ 10 (K2) | x— 10 (K1)
’6[19(m)+419(><)+19<“2>]_[ 7. (x, 1) vi(x;1) ”

2
1 P
K2 — X /
< —— m(x.1) = 3n,(x, )" dr

1 i
X (/ (T ’19’()()|q +(1-7) |19’(/<;2)‘q) dT)

0

oD (/ (6 1) =3 (e )l dT)
X (/ ((1—7’)‘19/ (K1)|q+7'|19/ (X)|q) dT)

0

1
P

1

% (/Im X 1) =3, (x, )|pdT) <|19(x)| Z|ﬂ(m2)| )
e P ’ 90" )| + 9 (51)|*
61/1 X, 1 (/m X, 1) — 3v1(x, 7)| dT) ( - ’

which completes the proof of Theorem

Q=

Q=
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Corollary 9. Under assumptions of Theorem @ with x = %, we have the
following inequalities

‘é [19 (k1) + 40 (’“;’”) L0 (@)]

1
S 2T4(1)

gty ([ -smiore)
. [(W (=) + |z9/<nz>|q>é . (w (=) + w'(mrﬂ
2 2
<t (/nr ) - 3T1(r >|”d7>
. [<|19’ (k1)|* +3|19’(f<;2)\‘1>é . <3|19’ (k1)|" + |19’(m)|q>1
4 4 '

Corollary 10. In Theorem@ let us consider o(1) = 7 for all T € [k1,ke]. Then,
we obtain the inequality

117 17
9 (0) + 40 () + 9 (52)] — [ — [+ —— | ﬂde]
1 /1+20+1\7
6<3(p+1)>

. [<mx>(‘“’<>’ S oy (001 )]

Corollary 11. In Theorem@ if we take ¢(1) = (a),a > 0 for all T € [k, k2],
then we get the inequality

|:n'1-§»i2+_[4p19 (K,Q) +m1;—n2 _ I(Pr& (K/l):| ‘

(=2

IN

T(a+1) [J;‘Jrq?(mg) Jgﬁ(m)}
2 (F2 —x)"  (x—#r1)"

S0 (51) + 49 () + 9 (52)] -

i)

@\)—‘
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9 (m—x)<\ﬁ9 0l + 17(s2) >q+<x—m><|‘9(x” [0/ )

Corollary 12. In Theorem@ let us note that (1) = T (a),k a > 0 for all
T € [K1, k| . Then, we have the inequality

Fk(a + k)
2

T i? (K2) N Je k0 (K1)
(k2 —Xx)* (X_Hl)?

S 10 (51) + 49 () + 9 (52)] -

é /|1—37’k
9 (m—x)<\ﬁ9 0l + 17 (s2) >q+<x—m><|‘9(x” [0/ )

Remark 5. If we assign x = % n Corollary then C’orollary reduces
to (43, Corollary 3].

Remark 6. Consider x = % in Corollaries and . Then, we obtain the
following inequalities

’é {19(/{1) 49 (“ﬁ’”) +19(/<;2)]

204—1F(Oé+ 1) o N
‘W[ m;wﬁwﬂwﬁ(m]]

1 1
/\1—3T“|”d7 [ |19' B[+ 9 (52)|° )
2
0
1
+<|ﬂ'<mzm>|q+|w |)]
2

’é {19 (1) + 49 (’“;“ﬂ +0 (@)}

25Ty (a+ k) [ o
RN [ N1;r~2 +,k19 (KQ) + ']m;rﬂz —,kﬂ (Hl):|

(Ko — K1) "

1
» 1
1 o [0 (5F=2) |7+ [0 (m2) ")
’1 —37* ’ dr
2
0

and
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¥ (W (g=)|" + w'ww) '
2 )

respectively.

Theorem 4. Suppose that the assumptions of Lemma hold. If the mapping |z9'|q,
q > 1, is convex on [K1, k2], then we have the following inequality

xt1o? (K2) x—fcpﬁ(fﬁ)”

771(X71) Vl(Xa 1)

1—1
q

/Im X>1) =3 (x, 7)| dr (Z1 |9 ()| +Z2 |9 (k2)]F) "

‘é[ﬁ(m1)+419( )+0 nz)]—[

6771 X7
1—1
X—K _ _ %
+ﬁ /|V1 X, 1) = 3v1 (x, 7))l dr (:3|19’(f<;1)‘q+:4\19'(x)]q) ,

where =;, 1 =1,2,3,4 are defined as in equality (@

Proof. By applying power mean inequality @, we get

1 L[y LoV (K2)  y—1p0 (K1)
’G[ﬁ(m>+4ﬂ(x>+ﬂ<m>]—2[ noeD T D H
1—1

q
77 X? 37 X’ d

Q=

/\771 (1) = 3 06 )| [0 (rx + (1 — ) wa)|* dr

1 1-3
/|V1(X7 1) - 3VI(XaT)|dT
0

X — k1
_i'_i
61/1 (Xv]-)

Q=

1

X /\ul(x, ) —3vi(x, T ]19’ (1-7)k1 +Tx)| dr
0

. e - .
Since |19 | is convex, we obtain

‘(1; 900) 4 40 () 49 ()] — % [mw (R2) | x—1Io0 (m)} ‘

771(X71) VI(X71)
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1—1

Ro — X
<7 ,1)—3 ,T)| dr
67,00 1 (/Imx 1) =30 (x, 7)| )
1
X (/ [T|771(Xa ) 3771 X>T H’lg ’

0

Q=

+ (1= 7) 010 1) = 3m O 1) [0 (w2)[*] dr)

1_
—KJ
6V1 Xf </|V1 x> 1) = 3v1(x, )IdT)

X(/[(I_T)|V1(Xa)_3V1X7 H’ﬁ /{1|

0

Q=

+7|vi(x, 1) = 3v1(x, 7 |19’ |qd7'])%

1—1
- X - e
671 (X, 1 (/Ml X1 = 3mx, )ldT) (Z1 ‘79 (X)‘ + =2 ’19 (l‘ig)‘ )

Q=

1—1
T rGeD) </I (1) = 3 (x, )ldT) (Bs |9 (s)|" + Za [0 (0)[)

This completes the proof of Theorem [4 (I

Corollary 13. Under assumptions of Theorem |4| with x = '“TW
following inequalities

'é [ﬁ(m) + 40 (’“ ;“2) +19(/£2)]

1
_m [w_,'_lgﬂg (/4/2) +$_ Itp’l? (,‘{,1):| ‘

<5 (/m )~ 3Y1(r >|d7)
g

+ (EG |19/ (Hl)’q + 25

, we have the

q 7
19/(:‘1142rI€Q>’ +EG|19/(’€2)’(1>
K1+ 2\ | .
7(=3=))

X
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< mr (/m )|d7> -

y [<E5 [0 (#1)|* + (Z5 + 286) [ (@)|q>

Here, =5 and Zg are defined as in equality @

Corollary 14. In Theorem[]] if we choose o(7) = 7 for all T € [k1, k2], then we
obtain the inequality

%[19(/421)4—419( )+19(/52)] 2 [Hz— /19 dT+ —Hl/rﬁ :|

ko= x (5N T (29 e 8, g "
ST () (B Wl g 1 ")
ki (N8, e 29 a\T
S (3) T (Hlr el Bwoor)

Corollary 15. In Theorem let us note that p(1) = FTZ),oz > 0 for all T €
[k1, k2] . Then, we have the inequality

6
L X

L0 (0) + 49 (x) + 9 ()] —

’6 T(a+1) [J;W (k2) JSWKJ;)H

2 (k2 —x)"  (x—r1)"
< X (03(0)! 77 (01(0) [ ()| + Oa(a) [ (r2)])?
+ X2 (04(a)) 7 (©a(a) |9 (51)|" + ©1(a) [ (x)]")7 .

6
where ©;(a), i = 1,2 are defined as in equality (@ and

1
1\~ 1 3
(S =2|= 1-— —
3(a) (3) [ a+1]+a+1
Corollary 16. In Theorem 4l if we set (1) = kr:a)’k a >0 for all T € [ky, K],
then we get the inequality

Fk(a + k‘)
2

Iy 1V (K2) N Jy_ 0 (K1)
(k2 —Xx)* (X —K1)*

S10 (s2) 49 () +9 ()] -
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Q=

S 2 6_ X (\113(0[7 k))li% (\Ill(a, k) |’(9/ (X)‘q —+ \IJQ(OL, k) |19/ (H2)|Q)

A (e k)T (Taa k) [0 ()| + W (o ) [0 (0)

where U;(a, k), i = 1,2 are defined as in equality @ and
1 k 3k

o) =2 (1) [ ]

Remark 7. Considering x = % in C’omllary then Corollary reduces
to (43, Theorem 10 (for s =1)].

Remark 8. If we take x = % in Corollaries and then we obtain the

following inequalities

é [19 (1) + 49 (“;’”) + (@)}

Q=

_|_

2T (a+1) [

(H2_K1>a '4142rn2+19(1‘$2)+:]n142rﬁ2_’l9(,‘$1):|‘

q i
(252 s
;[ K1+ Ra e %
7 (=52)])
and

‘é {19 (k1) + 49 (W) 0 (@)}

R2 — R1

< 2 @fa))'

(@1(a)

+ (@2(a) [0 (k1)|" + ©1(a)

2%_1Fk (Oé—l—k‘) o .
_W [ %-ﬁkﬂ (r2) + J%ﬂ_kﬁ (/%'1)}
R2 — R1 N

(Ua(a, k)~

(w260

o (“1;“2) ’q (o k) [0 (@\q) q
(5]

4. CONCLUSION

- 12

)

+ (wg(a, k) [9 (k1)|* + @1 (e, k)

respectively.

In this paper, we used the concepts of fractional calculus and proved some new
inequalities of Simpson’s type inequalities for differentiable convex mappings. More-
over, we discussed the special cases of the main results and several new inequalities
of Simpson’s type for differentiable convex functions via the ordinary integral are
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obtained. It is an interesting and new problem that the upcoming researchers can
obtain similar inequalities for co-ordinated convex functions in their future research.
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