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Abstract: We firstly establish an identity of Simpson type involving local fractional integral. By using the obtained result, some new
Simpson type integral inequalities for mappings whose certain powers of the local fractional derivatives in modulus are generalized
strongly convex are derived. Finally, some error estimations for local fractional integrals and inequalities involving generalized special
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Keywords: Simpson’s inequality, Generalized convex functions, Fractal spaces, Numerical integration, Generalized special means.

1 Introduction

The inequality theory is known to play an important role in almost all areas of pure and applied sciences. One of the

results in this theory is the following inequality known as Simpson’s inequality.

Theorem 1.Let f : [a,b] — R be a four times continuously differentiable mapping on (a,b) and
H f<4)H = sup ‘ f(4)(x)‘ < oo, Then, the following inequality holds:
~ )
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We also note that the first fundamental result for convex mappings is Hermite-Hadamard inequality. Because this result

< |-

has led to many new inequalities obtained by using convex functions, a number of researchers have devoted to finding
new Hermite—Hadamard, Ostrowski and Simpson type inequalities for different classes of convex functions, please see [1]-
[S51,[7]-[14]. For example, Alomari et al. in [1], proved the following Lemma to establish novel Simpson’s type inequalities

based on s-convexity and concavity.

Lemma 1.Let f : I C R — R be an absolutely continuous mapping on interior I° of an interval I and a,b € I with a < b.
Then, the following equality holds:

¢ [r@var () s - 1 [ rwax=o-a) [ mos ore 0 - o
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where

t—2re($,1].

In the following section, we recall some basic definitions and properties of local fractional derivative and local fractional

integral that we will use throughout this paper.

2 Preliminaries

First of all, we give the set R* of real line numbers to describe the definitions of the local fractional derivative and integral.
For 0 < ¢ < 1, we have the following a-type set.

Z% : The o-type set of integer is defined as the set {0%, 1% 4+2% ... +n% ...}.

0% : The a-type set of the rational numbers is defined as the set {m* = (g) ’ :p,qE€Z,q#0}.

J% : The a-type set of the irrational numbers is defined as the set {m®* # (ﬁ) ¢ :p,qEZ,q#0}.
R% : The o-type set of the real line numbers is defined as the set R* = Q% UJ“.

If a®,b* and ¢* belongs the set R* of real line numbers, then

(1) a®* + b* and a®b* belongs the set RY;

(2)a*+b* =b*+a% = (a+b)* = (b+a)%;

(3) a* + (b*+c%) = (a+b)*

@) a%b* = b%a® = (ab)* = (ba)®;

(5) a®* (b%c?*) = (a®b*) c%;

(6) a® (b* + c*) = a®b* + a*c*

(7 a%*+0%=0%+a% =a% and a%1% = 1%a%* = a%.

The definition of the local fractional derivative is given as follows.

Definition 1.(/16]) A non-differentiable function f : R — R* , x — f(x) is called to be local fractional continuous at xo, if
for any € > 0, there exists 6 > 0, such that

() = f(x0)| < €
holds for |x —xo| < &, where €,0 € R. If f(x) is local continuous on the interval (a,b), we denote f(x) € Cq(a,b).

Definition 2.(/16]) The local fractional derivative of f(x) of order o at x = xg is defined by

f(a) (-XO) — daf(x) — lim A% (f(X) _f(XO))

dx® x=x0 X—>X() (x — xo)a

)

where A® (f(x) — f(x0)) =T (a+ 1) (f(x) — f(x0)) -

k+1 times

——
If there exists f*)%(x) = D% .. D% f(x) for any x € I C R, then we denoted f € Djs1)o(I), where k =0,1,2,....

Definition 3.(/16]) Let f(x) € Cq [a,b]. Then the local fractional integral is defined by

o 1
aly (%) aJrl /f (a+1)m§lozftf (A1),

with At; =tj —tj and At = max{At|,Aty,...,Aty_1 }, where [tj,tj11], j=0,....N=landa=1ty <ty <...<ity_1 <
ty = b is partition of interval [a,b].

© 2023 BISKA Bilisim Technology
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Here, it follows that I} f(x) =0 if a = b and I f(x) = —pIT f(x) if a < b. If for any x € [a,b], there exists ,I¥ f(x), then
we denoted by f(x) € I¥[a,b].

Lemma 2.(/16])
(1) (Local fractional integration is anti-differentiation) Suppose that f(x) = g'® (x) € Cy [a,b], then we have

aly f(x) = g(b) — g(a).

(2) (Local fractional integration by parts) Suppose that f(x),g(x) € Dy [a,b] and f'® (x), ¢'®) (x) € Cy[a,b], then we
have
I ) () = F@@)g —a 'Y (1) ).

Lemma 3.(/16]) We have

) daxka _ F(l—|—k0€) (k—l)a.

Vo TTU+(k—-Da)t

- 1 b o o _ F(l+ka) (k+1)a (k+1)a
ll)m({xk (d.x) —m(l) —da )7k€R

As well as all these definitions, we should mention some properties of the local fractional derivative in order to apply the

change of the variable in the integrals.

Lemma 4.(/17]) Suppose that f(x) € Cqla,b] and f(x) € Dg(a,b), then, for 0 < o0 < 1, we have the following
a—differential form
d%f(x) = £ (x)dx®.

Lemma 5.([17]) Let I be an interval, f,g:1 C R — R* (I° is the interior of I) such that f,g € Do (I°). Then, we have

d%y(x)

dx®

= 1 (g() (¢ )

The generalized convex function which are examined in this paper are defined as follows:

Definition 4.(/16]) (Generalized convex function) Let f : 1 C R — R*. For any x1,x; € I and t € [0,1], if the following
inequality holds
flxy+(1—0)xp) <t%f(x1) + (1 =6)*f(x2),

then f is called a generalized convex function on I.
Recenlty, Anastassiou et al. in [2], gives the following new class of convex functions.

Definition 5.A function f : 1 C R — R® is called generalized strongly m-convex with m € (0,1] and modulus ¢ € R™ | if
Flxi +m(1 = )x2) < t%f(x)) +m*(1 —1)% f(x2) — (cm) %% (1 —1)* (x; — x2)** (1)

holds for any x1,x, € I and t € [0,1].
Taking m = 1 in Definition 5, we have the following special case.

Definition 6.A function f : 1 C R — R® is called generalized strongly convex with modulus ¢ € R™, if
Flexy+ (1 =1)x) <1%f(x1) 4+ (1 —1)%f(x2) — %% (1 —1)* (x; — x2)** 2)

holds for any x1,x, € I and t € [0,1].

© 2023 BISKA Bilisim Technology
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Here are two basic examples of generalized convex functions:
(D) f(x) =x*P,x>0,p>1;
(2) f(x) = Eq(x*), x € R, where

oo xak

Ea(x%) :,;)F(Hka)

is the well-known Mittag-Leffler function.

Motivated by the above literatures, the main objective of this paper is to discover in section 3, an interesting identity of
Simpson type involving local fractional integral. By using the obtained result, some new Simpson type integral inequalities
for mappings whose certain powers of the local fractional derivatives in modulus are generalized strongly convex are
derived. In section 4, some inequalities involving generalized special means are given. In section 5, some error estimations
applying Simpson’s formula for local fractional integrals are obtained as well. The ideas and techniques of this paper may

stimulate further research in the fascinating field of integral inequalities.

3 Inequalities for Generalized Strongly Convex Functions

We fistly establish an identity in the following Lemma in order to attain new inequalities involving local fractional

integrals.

Lemma 6.Let P C R be an interval (P° is the interior of P), and let ¢ : P° C R — R* be a mapping such that ¢ € Do (P°)
and @'%) € Cyp, o] for p,c € P° with p < . Then, for all x € [p, G), the following identity holds:

6% [fp(P) +4% <p42rcr> + w(c)] - wplca(l)(x) 3)
= m O/I<;—;>afp(a> <1;LSG+ 1;%) (ds)*

1
1 s\“ 145 1—=5
[ (o) a
+O/(3 2)(p (2p+ 26>(ds)

Proof.Using integration by parts presented in the Lemma 2 for the first integral in right-hand side of the identity (3), and

applying the change of variable x = %6 + % p to the resulting integral, by means of Lemmas 4 and 5, and the second
property of the fractal space p* + 6% = (p + )%, it follows that

1
1 s 1\“ 1+s 1—s
- > _ () a
r(1+a>0/<2 3) 0 ( R p>(ds) 4)

A s 1\ s 1-s
“e-pl273) ?\ 2 2 P
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Similarly, calculating the other integral in (3), we have

1

1+a/< ) >(1;s"+1;s")(‘“)a )

0

= oo |6 520 (57) |- e e p/zgo(x)(dx)a.

(c—p) oc—p)*I'(l+a).

Multiplying the resulting identity by the factor ( )

be obtained.

after adding the equalities (4) and (5), the required identity (3) can

In the following theorem, we give a result for functions whose local fractional derivatives in modulus are generalized

strongly convex by using the Lemma 6.

Theorem 2.Suppose that the assumptions of Lemma 6 are satisfied. If |@\®)| is a generalized strongly convex on [p, o],
then for ¢ € R™, the following inequality holds:

1 o (PF+O 'l+a)
= [tp(p)+4 <p<2 >+<p(6)} = p)aplc o(x) (6)
5\“I'(1+a) o [[ (@) (@) c*(c —p)*
<(=) =—=—"ZL(o- SRS A )
<(5) Tiirsme=pe 0@+ o )] - 2P k(@)
Here, K(t) is defined by
o [0 o
K(a) = 'l+a) (5 n TN"T(1+2a) (49 F(1+3a). o
'(l1+2a) \ 18 81/ I'(1+3a) 162) I'(1+4a)
Proof.Taking modulus in both sides of Lemma 6, we have
1 o (PF+O I(l+a) 4
= [tp(p)+4 <p<2 >+<p(6)} 7(6_13)“;)10 ¢(x) ®)
1
(G—p)a /S la () 1+S 1—s a
< = ") Z_ -
S+ |/ 273 7 Ot 5P )|()
I+s 1—s
o) o
( > p+ 5 6)’(ds)
Because |@(®)| is a generalized strongly convex on [p, o], it follows that
1 1 1* 1+ 1
- [|5_Z () $ 5 a
r(1+a)0/2 3| |? < 2 T p)‘(ds) ©)
/ 1 1+ 1
s —s "
1+a / 3 ( 2 P73 0)‘(‘“)
0
1 1
1 s 1]® c*(c—p)** r|s 1]% o
< () (o) 7/ 2 a_i/ > _ 2 _ 2 o
< [le ()l +1o <G>|}F(1+a)0 273 @ Jarara | 23] (0@
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—)a =u%and (§— %)a = v*, by means of Lemmas 4 and 5, it is found that

1 o 3 a 1 a
r(11+a>0/;; (ds)ar(lirooo/(;z) (ds)a+F(llJroc)2/<2;> @)” o
= Fiirag ()

Also, it is easy to see that
“ Cl+a) (5\ (1N\“T(1+2a) (49\“T'(1+3) an
162) I'(l+4a)

1
(1-+) (ds)azr(uza) 18 81) I'(1+3a)

S
F1+a0/2 3

If we substitute the equalities (10) and (11) in (9), and multiply the resulting inequality by the factor (¢ — p)%/2%, then

we capture the desired inequality (6), which completes the proof

Corollary 1.Suppose that all the assumptions of Theorem 2 hold. If we choose & = 1, then for ¢ € RY, we have the

inequality

PL2) 4 (01| - 1 [otas| < 2o plg )] + o' (0)] - el

! [fp(p)+4<p< 5

6
p

Corollary 2.Suppose that all the assumptions of Theorem 2 hold. If |\*| is a generalized convex on [p, G|, then we get

the inequality

1 p+o I'l+o)

1 4 I+ a 12

g [90)+4%0 (232) 1 ()| - LI it (12)
5\“TI(l+a

<(5) Timsme=p 0+ o o))

36) I'(1+2a)

Remark.If we choose & = 1 in (12), then we obtain the result

— [oWax| < (0 -p) [l (P)] +10'(0)].

é[<lt>(19)+4</><’”2r )+<p ] =y =5

which is presented by Sarikaya et al. in [12].

Now, we give some inequalities for local fractional differentiable mappings whose certain powers in the absolute value

are generalized strongly convex.

© 2023 BISKA Bilisim Technology
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Theorem 3.Supposing that all the assumptions of the Lemma 6 hold. If |(p(0‘) | is a generalized strongly convex function
on [p,o], for p,q > 1 where p~! +¢~ ' =1and c € RY, the following inequality holds:

6% {(p(p) +4% (’T) + <P(G)} - wplo“q’(x)

S(G—p)a< r(1+pa) za<p+1>+1>”x{<r<1+a> |‘P(a)(P)q+3a|‘P(a)(G)q_Ma(PmF,C))q

l+(p+1)a) 6%+ r(l+2a) 20

+ ( C(1+a) 3% “(p)[1 + |9 (o) Ma(p,c,c)> q}'

r'(l+2a) 20

Here, My (p,0,c¢) is defined by

o _ 20
Ma(p,o,c):c (c—p) [ 1 I'l+2a)

ri+a) I'(1+3a)

Proof. Applying the Holder’s inequality to the result (8), we find that

L [(p(p) +4%p <’);G) + <P(G)] - wpla"‘fp(x)

= op (13)

o _

Since |(p(°‘) | is a generalized strongly convex function, with the help of Lemmas 4 and 5, we have
/’ (HS 1?”) (HS) “>(G)Iq+<lgs>al<p‘“)(p)q
Y (2 o]

_ T(1+a) 9@ (p)[+3% 9@ (a)|? ¢*(c—p)* { 1 _F(1+2a)}
CI'(1+2a) 20 4o Frl+a) I'(1+3a)

1

q(d 1+a/

0

and

1

Fiva

0

q
(ds)®

e (1+s 1256>
1( ) “><p>|q+(lgs)awa)(o)q—c“(If)a(1;s)a<o—p>2“]<ds>“

*F 1+oc 0/
_ I'(1+a) [99(0)|?+3%¢ °‘>(p)lq_c°‘(6—p)2"‘[ 1 _F(1+2a)]
r'l+2a) 20 4o 'l+oa) I'(l+3a)
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Applying the change of variables to the rest integral in right side of (13), from Lemmas 3, 4 and 5, one can easily see that

ap r(1+pa) 20900 4

o __ A0
(ds)" =2 r+(p+)a) 6xp+D (14)

s 1
2 3

1
Fiva|
I'l+a).

0
Hence, the proof is completed.

Remark.Suppose that all the assumptions of Theorem 3 hold. If we take a = 1, then for ¢ € R™, we have the inequality

o

; [(P(p) e <p36) “”(")] B %_p ,,/ o()dx| < (G —p) (m)

. { <<P'<P>l"+3<p’<o>|q ) c(op>2>; . (3|<p'<p>|q+|<p'<o>|q ) c<op>2)‘5}.

4 6 4 6

Corollary 3.Suppose that all the assumptions of Theorem 3 hold. If |9'®)|9 is a generalized convex function on [p, o],

then we get the inequality

6% [fp(p) +4% (;)42—0) +<p(6>] - wploafp(x)

1 1
<(c—p)® C(1+4pa) 2000417 LA F+ta) 10 (p)]7+3% 9 (a)] ) *
SOTPPA Oyt Da) 620D ri+2a) 2a

15)

C(1+a) 3% (p)|* +|¢@ (o)| g
r'l+2a) ra

Corollary 4.If we choose . = 1 in (15), then we obtain the result

é {(p(p)+4(p (p;a) +<P(G)} — Gl_p/afp(x)dx
p

2041\ (190310 @)1\ | (3o )+ e (o)
<=0 (grm) {< pre) ey >}

which was given by Sarikaya et al. in [12].

Theorem 4.Suppose that all the assumptions of the Lemma 6 hold. If | qo(o‘) | is a generalized strongly convex function on

[p,o], for p,q > 1 where p ' +q ' =1and c € R, the following inequality holds:

1
a(p+1) r
r(l+pa) 2 +1> 16

1 o Fl a o
[(p(p)+4 w(’?)w(c)](ﬂ)epla o) <(c—p) <r<1+(p+1)a) 6P+ 1)

6% (c—p
A (Fz o (757)

“(Firag o wr+o (75°)

100 -Mapo))

q] —Na(p,cvc)y}-

© 2023 BISKA Bilisim Technology
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Here, Ny (p, 0,c) is defined by

O (o—p)*[I(1+a) I'(1+2a)
No(p,0,c) = 4a Ir'l1+2a) 71—‘(1—1-306) ’

Proof.Considering the inequality (13), since |go(°‘) | is a generalized strongly convex function and from the Lemmas 3, 4
and 5, it follows that

q . 206
= o

- M/l’(p(m <(1—t)(p+26)+t6>
0

_alo—p)™ ( r(l+oa) F(l+2a)>

La%Z\¢”@Wuma a7

o)

() < m (‘qm <p;o)

'l+2a) I'(143a)
and

q q

(dr)” (18)

(ngG))

(ds)” = F(lia)/l\q»(“) (<1r>p+r
0

Z‘(,,m)(p)‘q)_ca(o;g)z“(r<1+a> r<1+2a>).

1
1
F(H—oc)o/

<ruam (0 (°5°)

If we substitute the results (14), (17) and (18) in (13), then we can easily capture the required inequality (16). Hence, the

I(1+2a) I(1+3q)

proof is completed.

Corollary 5.Suppose that all the assumptions of Theorem 4 hold. 1f|¢®)|9 is a generalized convex function on [p, o],

then we have the inequality

1 o« (PFO I(l+a) .
o [¢(P)+4 <p( 5 )+<p(6)] 7(67’))@,)16 ¢(x)

o TO4po) 290404 1\7 r(i+a) | @(P+o\|", | (« g
<(@-p) (F(1+(P+1)a) 6ar 1) ) X{(F(1+2a) H‘p()<2) * o )(G)qD

(s s (55°)]) )

I'il+2a
Remark.Special cases of the inequality (16) and (19) can also be obtained by choosing o = 1.

19)

© 2023 BISKA Bilisim Technology
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Theorem 5.Assume that all the assumptions of the Lemma 6 hold. If |(p(“) |7 is a generalized strongly convex function on
[p,0], then for ¢ > 1 and c € RY, the following inequality holds:

6% {(p(p)+4“<p (’);G) +(P(0)] - mpla%(x) (20)
Y a1
o2 (RS ()
x { (W (0)[ (o) + [0 (p)| 2(@) cawK<a>> 6
¥ <]<p<“> (©)[" Pl +]0 (0)] 0100 —cawk<a>) 5 } ,
where
=38 [z (1) * Firssa (s1) ~rza () | e
Qa) = 2% {?((11:202) (158> +11:((11—:_202) (217> ?81?3; (;zlt) ] @2)

and K (o) is defined as in (7).
Proof. Applying generalized power mean inequality to the inequality (8), we find that

6% [fp(p) +4%p <p+26) + <P(G)] - wplcafp(x)

1 -3 1
(0-p ( 1 ‘o !
ST (F(l+a)0/ (ds) ) . (r(1+a)0/

| 1
1 « 1+ 1—s
b (o)
+<F0+a%/ 4 ( 2 P 2(O

1

W |

3
2

1 =

3

q q
(ds)®

For the rest of this proof, using the same strategy which is used in the proof of Theorem 2 by taking into account

generalized strongly convexity of |(p(°‘) |, the desired inequality can be attained.

Corollary 6.Suppose that all the assumptions of Theorem 5 hold. If |@'®) |4 is a generalized convex function on [p, o],

then we have the inequality

6% [(p(p) +4% (’);G) + @(6)] - mplc“q’(x)

< (i (5)) e e o o)’

(23)

+ (|0 (o) Pl +| 0 <p>\"Q<a>)‘l’},

© 2023 BISKA Bilisim Technology
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where P(ot) and Q(o) are defined as in (21) and (22), respectively.
Remark.Special case of the inequality (20) can also be captured by choosing ¢ = 1.

Remark.If we take a = 1 in (23), then we attain the result given in [12].

4 Applications for Special Means

Let us recall some generalized special means:

. . . . o u%4ve
1.Generalized arithmetic mean: A(U, V) = =—g—;

2.Generalized logarithmic mean: L,(u,v) = ( [(1+na) {V(Hl)a“(wl)a])) ,

r(i+(n+a) (v—u)®
wheren € Z\ {—1,0},u,veR,u # v.

We handle the mapping ¢ : (0,+o0) — R%, @(x) = x"*, n > 1. Then, for 0 < i < v, we have

0 (M+V) Ay, o) +o(v) _ A", v")

2 6% 3¢
and |
A wly @(x) = [Lp(u,v)]".
Also, using the Lemma 3, one has
9@ ()] = A UTID) -

rl+(n-1)a)
and

00 = e

Now, we reconsider the inequality (12) by taking into account ¢(x) = x"*, then we get
A(u"™, vt 2
' O (

3 3) (A, V)" =T (14 o) [La(, v)]"

5\ r(1+a) « T'(1+na) n—1)o_, \(n-1a
< (%) Fae e P F e [

which is an inequality involving above generalized special means.

Remark.Using Theorems 3, 4 and 5, we can get some new inequalities involving generalized special means. We omit their

proofs and the details are left to the interested readers.

5 Applications to Simpson’s Formula

In this last section, we give some estimates of Simpson’s quadrature formula by using inequalities developed in the section

3. Assume that d is a division of the interval [p, o], i.e.,

d:=p=x)<x1 <X2,000, < Xpp—1 <Xy =O.

© 2023 BISKA Bilisim Technology
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Simpson’s quadrature formula is defined by

1 = Xi +Xiy1

S(0.0) = Frager L |00+ 4% (S5 ) < ot | e en

where h;(a) = (xj41 —x;)%and i =0,1,...,m— 1.

Proposition 1.The assumptions of Lemma 6 are satisfied. If |(p(0‘)| is a generalized strongly convex on [p, o], then, for

every division d of [p, 0] and ¢ € R™ | we have the following representation
e 9() = s [ 9@ = 5(0,d) +R(p.d)
pto (PX_F(I—F(X)pq)x - (P7 (P7 9

where S(@,d) is defined as in (24) and the remainder satisfies the estimation:

a m—1 c® m—1
IR(¢,d)| < m i;,) [\(P(a)(xi)\ + |‘P(a)(xi+1)|} [hi(OC)F* m ;)[hi(a)]4- (25)

Here, K() is defined as in (7).
Proof-Applying Theorem 2 on the subinterval [x;,x;y1],i=0,1,...,m— 1 of the division d, we find that

6% {‘P(xz') +4% <)Cl+2xl+l> + (P(xi+l):| - Fg(;)a)plcaq’(x)

¢ c%[h; 3
< (;) Mhi(a) [|(p(“)(xi)\+|(p("‘>(xi+1)|] — MK((Z),

foralli=0,1,...,m— 1. Summing over i from 0 to m — 1 and multiplying by the factor 4;(ct)/I"(1+ o), we obtain the

estimation (25).

Remark.Using Theorems 3, 4 and 5, we can obtain some new estimations like as in the Proposition 1. We omit their proofs

and the details are left to the interested readers.

References

[1] M. W. Alomari, M. Darus and S. S. Dragomir, New inequalities of Simpson’s type for s-convex functions with applications,
RGMIA Res. Rep. Coll., 12(4) (2009).

[2] G. Anastassiou, A. Kashuri and R. Liko, Local fractional integrals involving generalized strongly m-convex mappings, Arab. J.
Math., 8 (2019), 95-107.

[3] G.-S. Chen, Generalizations of Holder’s and some related integral inequalities on fractal space, J. Funct. Spaces Appl., Vol. 2013,
Article ID 198405, 9 pages.

[4] S. Gao and W. Shi, On new inequalities of Newton's type for functions whose second derivatives absolute values are convex, Int.
J. Pure Appl. Math., 74(1) (2012), 33-41.

[5]1J. Hua, B.-Y. Xi and F. Qi, Some new inequalities of Simpson type for strongly s-convex functions, Afr. Mat., 26 (2015), 741-752.

[6] S. Iftikhar, P. Komam and S. Erden, Newton’s type Integral Inequalities via Local Fractional Integrals, Fractals, In press, Doi:
10.1142/50218348X20500371.

[7] T. Lara, N. Merentes, R. Quintero and E. Rosales, On strongly m-convex functions, Math. Aeterna, 5(3) (2015), 521-535.

[8] N. Merentes and K. Nikodem, Remarks on strongly convex functions, Aequat. Math., 80 (2010), 193-199.

[9] H. Mo, X. Sui and D. Yu, Generalized convex functions on fractal sets and two related inequalities, Abstr. Appl. Anal., Vol. 2014,
Article ID 636751, 7 pages.

© 2023 BISKA Bilisim Technology



=
NTMSCI 11, No. 3, 11-23 (2023) / www.ntmsci.com BISKA 23

[10] M. A. Noor, K. I. Noor, S. Iftikhar and M. U. Awan, Fractal integral inequalities for harmonic convex functions, Applied
Mathematics and Information Sciences, 12(4) (2018), 831-839.

[11]J. Park, Hermite and Simpson-like type inequalities for functions whose second derivatives in absolute values at certain power are
s-convex, Int. J. Pure Appl. Math., 78 (2012), 587-604.

[12] M. Z. Sarikaya, E. Set and M. E. Ozdemir, On new inequalities of Simpson’s type for convex functions, RGMIA Res. Rep. Coll.,
13(2) (2010).

[13] M. Z. Sarikaya, H. Budak and S. Erden, On new inequalities of Simpson’s type for generalized convex function, Korean J. Math.,
27(2) (2019), 277-293.

[14] W. Sun, Generalized harmonically convex functions on fractal sets and related Hermite—Hadamard type inequalities, J. Nonlinear
Sci. Appl., 10(11) (2017), 5869-5880.

[15]J. Yang, D. Baleanu and X. J. Yang, Analysis of fractal wave equations by local fractional Fourier series method, Adv. Math.
Phys., 2013 (2013), Article ID 632309.

[16] X.J. Yang, Advanced Local Fractional Calculus and Its Applications, World Science Publisher, New York, 2012.

[17] X. J. Yang, Local Fractional Functional Analysis and Its Applications, Asian Academic publisher Limited, Hong Kong, 2011.

[18] X.J. Yang, Local fractional integral equations and their applications, Advances in Computer Science and its Applications (ACSA),
1(4) (2012).

[19] X.J. Yang, Generalized local fractional Taylor’s formula with local fractional derivative, Journal of Expert Systems, 1(1) (2012),
26-30.

© 2023 BISKA Bilisim Technology


www.ntmsci.com

	Introduction
	Preliminaries
	Inequalities for Generalized Strongly Convex Functions
	Applications for Special Means
	Applications to Simpson's Formula

