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CORRECTED SIMPSON’S SECOND FORMULA
INEQUALITIES ON FRACTAL SET

ABDELGHANI LAKHDARI*, BADREDDINE MEFTAH, WEDAD SALEH
AND DJABER CHEMSEDDINE BENCHETTAH

(Communicated by S. Varosanec)

Abstract. The aim of this research is to investigate the corrected Simpson’s second formula
within the context of local fractional calculus. Firstly, we present a new integral identity that
is related to the formula, which enables us to derive several integral inequalities for functions
whose local fractional derivatives are generalized (s,P)-convex functions. Lastly, we discuss
potential practical applications.

1. Introduction

A function ¢ : I CR — R isreferred to as a convex function on [, if the following
inequality holds

O(ta+(1-7)z2) <7¢(21) + (1 -7) 9 (22),

forany zj,zp €1 and 7 € [0, 1].

Convex functions have significant importance across various fields, including bi-
ology, economics, and optimization [21]. These functions have been the subject of
numerous integral inequalities, among which the Hermite-Hadamard inequality stands
out as a notable example. The Hermite-Hadamard inequality states that for any convex
function ¢ defined on the interval [a,b], the following inequality holds:

b
6 (552) < 5l [0z < S, ()

The Hermite-Hadamard inequality has a wide range of applications and has been
extensively studied in the field of mathematical analysis [21].

Fractal sets and local fractional calculus are closely related to the concept of non-
differentiability. Traditional calculus assumes that functions are differentiable every-
where, which is often not the case in complex systems with fractal properties. Lo-
cal fractional calculus provides a framework for dealing with non-differentiable func-
tions and has been used to model many real-world phenomena that exhibit fractal
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characteristics. In this context, fractal sets provide a geometric representation of non-
differentiability, and local fractional calculus provides a mathematical tool for analyz-
ing and modeling such systems. Recently, local fractional calculus has emerged as a
new tool for studying fractal sets, providing insights into the intricate behavior of these
complex systems exhibiting multi-scale behavior [7, 30].

The concept of generalized convexity on fractal sets was introduced by Yang in
2012 [28], aiming to expand the conventional notion of convexity to the realm of fractal
geometry.

DEFINITION 1. (Generalized convex function) The function ¢ : I C R — RY is
referred to as a generalized convex function on I, if the inequality

0(tz1+(1-1)2) <%0 (21) + (1 -1)° ¢ ()
holds for any zy,z, €I and 7 € [0,1].

The analogue of inequality (1) for generalized convex functions was provided in [16]
as follows:

0(232) < R Ll o(e) < e, @

where ¢ is a generalized convex function on I = [a,b].

Since its introduction, the concept of generalized convexity on fractal sets has been
subject to further extensions by various researchers aiming to encompass a wider range
of functions.

The class of generalized s-convex functions was introduced by Mo et al. in [17].

DEFINITION 2. (Generalized s-convex function) The function ¢ : / C R — RY is
referred to as a generalized s-convex function in the second sense on I, if the inequality

0 (tz1+(1-1)2) <% (21) + (1 - 1) ¢ (22)
holds for any zy,z, €I and 7 € [0,1].

Moreover, the authors of [18] gave the Hermite-Hadamard inequality via general-
ized s-convexity on fractal set as follows:
H(s-1)8

a alsd)( ) (1458
Zrrar® (52) < G < mieniney (0@ +0(0), 0 <s< 1,

where ¢ is a generalized s-convex function in the second sense on I = [a, b].
The article [33] introduces and discusses the definition and properties of general-
ized (s,P)-convex functions.

DEFINITION 3. (Generalized (s, P)-convex function [33]) The function ¢ : I C
R — R? is referred as a generalized (s, P)-convex function on 1, if the inequality

0 (tz1+(1-1)2) < (P2 4+ (10 ) (9 (21) + 6 (22))

holds for any z;,z2 € I and 7 € [0,1].
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In the same paper, the authors gave the corresponding Hermite-Hadamard inequality
for this class of functions as follows:

(=28 /4 J80(2) 200 (1+568
frrey® (440) < 07 < vty (9@ +9(8), 0<s < 1.

PROPOSITION 1. [33] Ifa function ¢ : I CR — R is non-negative and general-
ized s-convex, then ¢ is a generalized (s, P)-convex function.

Based on these definitions and results, several studies have been carried out to
establish error estimates of different quadrature formulas using various types of gener-
alized convexity, see [1, 4, 5,9, 10, 11, 13, 14,22, 23,27, 31].

In [8], Iftikhar et al. studied the Simpson second formula and were able to establish
the following results for generalized convex local fractional derivatives:

THEOREM 1. Let ¢ : [a,b] — R® be a differentiable function on (a,b) such that
¢ € Dg[a,b] and ¢'%) € Cs[a,b] with 0 < a <b. If ‘q)(a)‘ is generalized convex on
[a,b], then the following inequality holds

5 2a+b a+2b 5
(5) (¢ (a)+3% (T) +3% ( 3 ) +¢(b)> — s a1§¢<z>’

»

<(b-a) [(13534)5 Fr((llfz‘?) ()’ ?8 ﬁg;] (|0 @]+ |o@@)])-

THEOREM 2. Assume that all the assumptions of Theorem 1 are satisfied. If
q
‘(})(6)‘ is generalized (s,P)-convex. Then for all T € [0,1] the following inequality
holds

9 2a+b a+2b
(17 (@30 (2572) +3% (52 ) o)) - 1o ifo )
» i 9, |(6) (2a£b) [ 4
§( T(1+ps r(1+8 1y ap+l |0 (@)] "+ | - )
<(b-a) <r(15r(;i1))5)>p(F((lrza))y <3124ﬁ+51 ) ( )35 ( )

1
2a+h’ ‘q) a+2b)‘ q

e
+(6ﬂ“>p ‘ 35

(2£22) ’q+‘¢(5)(b)‘q :

24p+1

3[)+1+5p+l % ‘q)
+ () 5

In this article, we study another 4-point formula known as the corrected Simpson
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second formula, which can be formulated as follows.

5
Do <)

=(&)° (13% (a)+27%9 (#) +27% (ag—%) +13% (b)) +%(9),

where Z represents the approximation error.

By introducing a new identity related to the formula in question, we establish
several new inequalities for generalized (s, P)-convex local fractional derivatives. Fi-
nally, we provide some practical applications that demonstrate the significance of our
obtained results.

2. Preliminaries
In this section, we recall some definitions and tools related to fractal sets that are
essential for our study, [28].
The following statements are true for all z‘f, zg, and zg from the set R‘S, where
0<d<1.
1. 20 +25 and 2023 belong to R?,
2. 8+8=8+L8=(u +2)° = (2 +2)°,
3.0+ (B +28) = (u +2)° +23,

2 = ()’ = (2a)’,

6. ?(22+Z3)_2122+le3,

~

b4 54100 = 05+z —zl and1115—1511 —z‘f

The concept of local fractional derivative and local fractional integral was origi-
nally proposed by Gao-Yang-Kang, as described in [28, 29].

DEFINITION 4. ([28]) We define a function ¢ : [a,b] — R? to be local fractional
continuous at z = zg, if for any 1 > 0 there exists € > 0 satisfying

[6(2) — ¢ (20)] < €°

for |z—zo| < 7.
We denote the set of all functions that are local fractional continuous on [a,b] by
C5 [a, b] .
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DEFINITION 5. ([28]) The local fractional derivative of ¢(z) of order & at z =z
is defined by:
00 (z0) = L2Q|  _ fi 220G -0(0)

5
=z 2720 (2-20)

where A% (¢ (2) = ¢ (20)) = (8 +1) (9 (2) — ¢ (20)).-

)

(m+1) times

——f
We say that ¢ € Dy, 1)5(I), if there exists ¢35 (2) =pOD? .. DP¢(z) for any
z€ I CR, where m € N.

DEFINITION 6. ([28]) Let ¢(z) € Cs[a,b]. Then the local fractional integral is
defined by,

—1
Jd20 (2 5+1 /¢ ) (du)® = 5+1 11m 2¢ u;) (Au;)®

with Au; = u;1 —u; and Au=max {Auj,Auy, ..., Aup— 1}, where [uj,u;1], i=0,1,...,
M—1and a=ug <uy <...<uy =>b is partition of interval [a,b].

It can be inferred that, ,I9 ¢ (z) =0 for a=b and 1P ¢ (z) = — I ¢ (z) for a < b.
If for any z € [a,b], oI ¢ (z) exists, then we denoted by ¢ (z) € 2 [a,b].

LEMMA 1. ([28])
1. Suppose that ¢ (z) = y'®) (z) € Cs [a,b], then we have

B39 ()= (b)—y(a).
2. Suppose that ¢,y € Ds [a,b] and ¢'®) (z),y'®) (z) € Cs [a,b], then we have
A9 QWO (@)= 0@ ()G~ o0 Qv ().

LEMMA 2. ([28]) For ¢(z) = "%, we have following equations

7 T(14md)  _(m—1)§
dz0 T I(I+(m—1)8)* )
b
1 S 5 _ F(l+m5) 1S s
ey 277 @42)° =ity (5 " 0) me R

a

LEMMA 3. (Generalized Holder’s inequality [2]) Ler ¢,y € Csla,b], p,q > 1
with %—F%I =1, then

==

b b
ks [ 10 v @162 < | sy [101 @) | | iy [ w217 @2)°
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3. Main results
In order to prove our results, we need the following lemma.
LEMMA 4. Let ¢ : 1 —R® be a differentiable function on I°, a,b € I° with a < b,
and ¢\ € Cs [a,b], then the following equality holds

135¢(a)+275¢(2—“3+—b)+275¢(2—“3+—b)+135¢(b) 5+1
809 ( Ibq)( )

@) (1 —-1)a+r24L) (d7)°

||

(%)

(=)

0’)
o\»—

—~
ﬂ
I
—_

)5 ¢(5) ((1 T) 2a+b + ,L.qub) (dT)5

—— o —

+ F(81+1) 16(])(5) ((1 _ ,L.) atb _|_,L.(u+2h)) (d'L’)
0
1
5 5 a
+ r(§+1)/(7_%) 9o ((1—=7)(“5%) +0) (dr)°
0
Proof. Let

(1= 2)° 6 (1 - 7)a+v24) (d2)°,

(t=1)°9 (1 —7) 2L 4 724b) (41)°

7999 ((1—1) %L+ ret2h) (dr)°

ol
|
o]
02)—‘
=
o Y — — oY~~~ o Y~— ~

and

1
S S a
Iy= r(§+1)/(7_ %) 91 ((1—17) 2 + 7b) (df)a-
0
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Using the local fractional integration by parts, I; gives

1
r—% (l_r)a+r2a+b)(d,[)6

1
— 120 (t— %)Bq) (1—1)a+122)

0

1

1 _ 2a+b 5

(hia)ér(aﬂ)/l“(é—i—l)q)((l t)a+ 1 2tb) (dr)
0

2a+b
3

4929 2a+b 468° 368 5
_SOS(b—a)éq)( 3 )+805b a5¢( ) a)25 /(P(Z)(dZ) .

a

Similarly, we get

T_ l l ) 2a+h +T(1+b) (dT)5

O
1

= O (1=1)7 0 ((1-7) 22 +7252)

0

1

5 ) ) )

e [T 1) (- 1) 22 et 4
0

atb

__6° 2a+b\ _ _ 36° 5

7%ﬁ¢<3>(%ﬁ34¢@w@7
2a+h

3

?900) (1 -) 5+ 7232) (d)”

ol
I
o
j‘r”.—
o~~—0

1

S5
= 2T (- o)

0

1

5 . ) i

_m/r(5+l)¢((l—T)%b—f—r'*‘TZb)(dT)
0

11+2b

- a“q)(ﬁzb b— (b-a)® /‘P ) (d2)°

a+b

3)

“4)

(&)
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and
1
5 S .
L=y [ (2= 4)" 0 (1 - 1) =52 1 b) (ax)°
0
s 5 1
= Goap (T w) 0 (=D e 4 o)
1
RS v L _ o\ at2b )
(bfu)sr(5+l)/F(5+l)¢ (1—1) 2+ 1b) (d1)
0
b
) S a S 6
:8054(2:)5(15([7)4_ (:2)5‘]) i (,,ii)zs / ¢ (2) (d2)°. (6)
a+2b
3
( ) , we get the desired
result. [

THEOREM 3. Let ¢ : [a,b] — R® be a differentiable function on (a,b) such that
¢ € Dg[a,b] and ¢®) € Cs[a,b] with 0< a <b. If '(])(5)' is generalized (s,P)-convex
on la,b], then the following inequality holds

13°9(a) +27°9 (242) 42709 (“42) +13%9(b) (5+1

= a0 (@)

<t ()’ ( it~ FsEa) + s - ey )
<(j0 @]+ [ ] +]o” “*”’HW)

et (00 G2} 0] o 53

Proof. From Lemma 4, properties of modulus, and the generalized (s, P)-convexity

of ‘¢<5)

139¢(a)+2799 (242 ) 42799 (24E0) 41359 (b)) 1(541) 5
809 ~ (b-a) aly 9 (2)

1

<ot | s [ 1= 30 0@ (1 - Dyatr252)| @e)®

0

1

’q) 2u+b +Tu+b)‘ (dr)‘S
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1
—i—ﬁ/ra ‘(])(5) ((l—r)“;r—b+r(“+2b))‘ (dr)?

|T_%|6<Ts6_|_(1_,[)55><)¢(5) ‘ ‘q& 2a+b)D(d,L_)5

1

+F(51H)/(1—r)5(r55+(1 0)%) (0@ (242)| + |o® (232) ) (av)°
0
1

+r(51+1)/76(7‘6+(1 ‘5> (’qb(‘s %‘ “P “Hb)D(dr)
0
1

bt 1o 80 (25 + 0 0%) (Jo (252« | Dm))
0

_ (p-a)® 395+24415+2 I(1+s8) (14+(s+1)8)
=360 ((( 10x806+1) ) < C(1+(s+1)d (1+(.¥+2)5)>

8T (1+(s+1)3) 45r(1+s6)>

T T rer26) — TIHGr09)

x (|90 (@) +[0@ (242) |+ |01 (£222) | + o) (v}
+1"(1++ﬁ<‘¢ 2a+b)’+25’¢(5 (452) ’+’¢ a+2b)’>>’

where we have used the facts that

F(61+1) 7% |(S (TS(S +(1- T)S(S) (d7)°

:r(51+1) 7% ° <T55 +(1- T)S5> (d7)°

(2-1)°(1-1? (@0)°

O — g8 o~— — o~—00 ~
|
|

5 5 s
+W/(T %) 7% (dr)° +ﬁ/(f—%) (1-7)° (d7)°
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39
80 s 1 5
_ 1 9 sS s+1)0 s 1)8 4 s& )
—r(5+1)/ <(@) — 7t ) / e (4’7 )(dr)
0 41
80
41
1 s 80
s+1)5 39 58 S 4 s5 s+1)6 S5
tram [ (F = (@) 7°) @0 + g [ (G 20 %) ()
39 0
80
_ (39204128 [ D(1458)  D4(H18)) | oS L4(s+1)8) _ _T(1459)
_( 4O><8J(r)(°'+1) ) <r(1+(s+1)5) - r(1+(5+2)5)> T2 N 62)9) T 19) (7
and

0
1
=iy [ (F0+ (1= ) (@n)°
0
1 1
bt e 1"(51+1)/T(3 (1-1) (dr)
0 0
1 1
T (s+1)0 F(51+1)/(1 T)6 s& (dT)
0 0
1 1
- L(5+1)8 F(élﬂ)/(,[sa T(s+1)5> (d7)°
0 0
1450
= r(u(r(s+1))5) : (®)

The proof is completed. [J]
THEOREM 4. Assume that all the assumptions of Theorem 3 are satisfied. If
q
‘(})(6)‘ is generalized (s,P)-convex. Then for all T € [0,1] the following inequality
holds

1399 (a)+27%9 (2472) 42709 (242 ) +1399(b) (5+1
809 (h Ib¢( )

1 1
- [ 46 (@) 43P\ [ r(14p5) 5 T(14s8) \7
N (4 () <r<1+<p+1>5>> (P D)

(ol sl (o s oo

_ =

)
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1 1
I'(14+pd) 5 TI(1+s6) q
+<7F(1+(17+1)5)> <2 —(1+(\+_1)5)>
N q N
(o sl + oo )+ 0 ] oo ) ) )

Proof. From Lemma 4, properties of modulus, generalized Holder inequality and
q
generalized (s, P)-convexity of ‘q)(a)‘ , we have

1399 (a)+27% 9 (240) +27% 9 (242 ) +13% ¢ (1) r(6+1 56 (2)
809 (b—a)® b
1
1 P
(bfu 9 |PS
< 369 ( 6+1/ | (d7) )
0

_—=

1 1

1 » I g
+ 1"(51+1)/(1 — )P (dT)(S) (ﬁ/ ‘(])(5) ((1—7) 2 4 7ath) )’i(d,[)(s)
0

0

0

| ;
x (ﬁ/ \qﬂ‘” ((1—7) 428 4 7p) ‘q(dr)a)

1
1 » 1
boaf | 45 _1 S ar)® 56 5
<(365) 4 (r(61+1)/|7_%|p (dr) ) (F(61+ )/(’L’ +(1—7) >(dr) )
0 0
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< (ool sfo ) (o0 e oo o)’
g (o (' + ™)) (it (2 i)
<[ (ol +]om )

)

)

Q=

T(I+(s+1)
cl;+<|¢ a+2b ‘ +|¢(5) (b)|q>$>
_i_(%)p@(s T(1+58)

1
q
T(1+(s+1)0

% <<’¢(5)(2u+b ‘ ’q) atb

) (o el s o ) )’ )

where we have used the facts that

1

1
) ) S T(1+s8
F(6+1>/<r +(1-7)?) (d7)° =2 (el 9)
0

S (14+pd)

% (dt)° 1+(pil)) (10)
0

and

1
1 39 [P 5§ _ (r4a1\p+1 39y p+1) 8 (1+pd)
—r(a+1)/lf—ml @)’ = ()" + @) gty A
0
The proof is completed. [J

THEOREM 5. Assume that all the assumptions of Theorem 3 are satisfied. If
q
‘(})(6)‘ is generalized (s,P)-convex. Then the following inequality holds

1399(a)+279 9 (240 ) 42799 (2412) 11399 (b)

(6
300 - (IE—Z)IE) all?q) (Z)’
1 1
b—a)® ([ TU+8) \ 70 [ 5 (11601\0\ 77 (o8 T(1+(s+1)8 T(1+s8
<( 365) (r((1+26))> ! (4 ((m) ) (2 FEI+Es+2§5§ o r(li(mga)

+

C(I+(s+1)5) T(1+(s+

< ( (o] s]om )

1
396+2) 141642\ 1 1(1458) CPO+(s+1)8)\ | ¢
40x8006+1)

Q=
_|_
[
<
=
—~
N
b )
>
SN—
_|_
<
C
—
S
~—
)
~—
Q=
v



CORRECTED SIMPSON’S SECOND FORMULA INEQUALITIES ON FRACTAL SET 13
['(1458) 0 4
_T(+s8) )4 (9) (2atby (2£2)
+ (r(1+(.y+1)5)> <‘¢ (%452 ) ‘q& 2 ‘ )

(oo e ) ).

Proof. From Lemma 4, properties of modulus, generalized power mean inequality

=

q
and generalized (s, P)-convexity of ‘q)(‘s)‘ , we have

1389 (a)+27% ¢ (242 ) 4270 ¢ ( 242) 41359 (b) 5
Gl o0 10 12 (o)
5 1 1=
b—a ) 9 S
<(365) 4 (r(51+1)/|f_% (d7) )
0
1
1 q
) a q
< | rosey [ o= 81 [0 (1= mya+1242)| (dr>5>
0
1 -5
+ )
0
. 1
% l_T ’q) )2a+h+Tu+b)’q(dT)5
F( 1)
0

_|_
gl
)
+
=

1 =g 1 J
1 /T5 (d‘L’)6> (F(51+1)/T5 ’¢(5) ((1 —1) # +T%2b) ‘q (dT)a)
0

1

1
L [ le= 51 [0 (-2 +-o)[| (dr)a)
0

/|T—m )

=




14 A.LAKHDARI, B. MEFTAH, W. SALEH AND D. C. BENCHETTAH

5) s\17 +1)8 55
==al 365 ( (1?25)) (46 (( 1550 ) ! (25%12;;;5; _r(lril(;l))&

(
(
@[ +
(it ((W 2+ o )
S) (atb

el <o e))))

1

)

40x800+1) T6+0d) — T(A+(5+2)8

ED s+2) 4] S+2)>5(F({‘(1+.\'5) r(1+(s+1)5g
<((
(

(

9l
r
T

+

where we have used (9), (10) and the facts that

1

S T(+68)
7 (dr)° T(1723)

and

S S S T(1+8
b [ 17— 31 (@e)” = (488)° HE

The proof is completed. []
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4. Applications

Quadrature formula

Let © be the partition of the points a = xp < x; < ... < x, = b of the interval
[a,b], and consider the quadrature formula

b

b [0 (0 (d) =2(9.0) + R(6,0).

a

where

Q(¢,0)
ESECRE L 5 (4 (2t 425,
S bl (150100 0w 427 o (25) o (2352)),
and R (¢,0) denotes the associated approximation error.

PROPOSITION 2. Let n € N, and ¢ : [a,b] — R® be a differentiable function on
(a,b) with 0 < a < b and ¢©® & Csla,b]. If )(])(5)) is genaralized (s,P)-convex
function, we have

R(¢,0)|

<2 Xip1—x)2 T(145) 306+ 141642\ ® / I(1458)  T(1+(s+1)8)
= 4 360T(1+5) T(I+(s+1)9) 10x806+1) F(I+(s+1)6)  T(1+(s+2)5)

+

85F(1+(s+1)8) 49T (1455)
T(1+(+2)8)  T(I+(+1)9)

(e o (25299 (25 o)
et (99 () 2o (02|00 (529

Proof. Applying Theorem 3 on the subintervals [x;,x;11] (i=0,1,...,n—1) of
the partition ©, we get

1390 (x)+2709 (205 ) 42796 (L) 11399 (v1) sy
80° IERE X’“(p( )

(i1—x)°  T(1456) 396424416+ \ 8 ( T(1458)  T(1+(s+1)8) ST(1+(s+1)8)
ST F(1+(s+1)6)<( 10x806+ D) ) <F(l+(.\~+l)6) r(1+(s+2))>+8 T(1+(5+2)0)

~ i) ([0 0ol + [0 (25 o (5 + o0 )

+ st (Jo° (%))“‘3)0’ (52 [+ o (#5)])).




16 A.LAKHDARI, B. MEFTAH, W. SALEH AND D. C. BENCHETTAH
S .
Multiplying both sides of above inequality by NEET)] + 5 (xi+1 —x;)°, and then summing

the obtained inequalities for all i = 0,1,...,n— 1 and using the triangular inequality,
we get the desired result. [

PROPOSITION 3. Let n €N, and 2 [a,b] — R® be a differentiable function on
(a,b) with 0 < a < b and $®) € Cyla,b]. If )((0(5))(1 is genaralized (s,P)-convex

function, we have
[R(9,0)]

5ol (i) (ool (o ()
(0Pl (o 5 )
(o ww o))
(o () oo (52)])').

=

Proof. Applying Theorem 4 on the subintervals [x;,x;11] (i=0,1,...,n—1) of
the partition O, we get

2xj+ +2x;
13%9(2) 42799 (T ) 42799 (TRHL) 4139 (5is1)  psen) s
80° (xig1—x;)° i

¢ (1)

1

g(xi+316*6)ﬁ)5 <r(1ri1(;i?;5>> <25 (fil(fﬁga))é <45 <%#> 18
X ((‘q)(a) + )q)(a) <2x,+x,+1> )q>$+ ()q) (x,Jr%’le)‘q_i_ )q)(a) (xi+1)‘q>

(Jo () o (252
(o () oo (=) )

Multiplying both sides of above inequality by T + 5 (xit1 —x,-)‘s, and then summing
the obtained inequalities for all i = 0,1,...,n— 1 and using the triangular inequality,
we get the desired result. [

=

)

N,

Q=
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Application to special means

For arbitrary real numbers a,b we have:
o the generalized Arithmetic mean:

ad +b°

Ala,b) = 2%

e the generalized p-Logarithmic mean:

I'(1+ps) pp+1)8 _ 4(p+1)8 ’
L(1+(p+1)8) (b—a) ;

L,(a,b)=

a,beR,a## b and p € Z7{—1,0}.

PROPOSITION 4. Let a,b € R with 0 < a < b, then we have

135A(S+1>5(a,b)+275A(A(S+1>5(a,a,b),A(M)ﬁ(a,h,h)) Sysil
N CEY) 40°L{T (a:b)

109 (b—a)® T(1+(s+1)85) (39(x+2)+41(s+2>>5 ( C(1+s8) F(1+(s+1)5)>
J9T(5+1)  T(1+(s)9) 10x806+1) F(I+(s+1)6)  T(1+(s+2)9)

K s a 58 a K
+85r(1+(+1)) 48 F(HB)S))(“ +(2+h) +(+2b) +b5>

I'(1+(s+2)0) T(1+(s+1)
50 a s a ) a )
b (](2) ] 4 28 (a52) 4 (2522)))

Proof. This follows from Theorem 3, applied to the function ¢ (z) = z**1)% where
¢:(0,+) =R, O

5. Conclusion

In conclusion, this study examines the corrected Simpson 3 /8 -type inequalities on
fractal set. The introduction of a novel integral identity has allowed for the derivation of
integral inequalities related to the formula in question for local fractional differentiable
generalized (s, P)-convex functions. Finally, applications to quadrature formulas and
special means are presented, yielding specific results. Overall, this study expands the
scope of understanding and paves the way for future research in the development of
integral inequalities in the context of fractional local calculus.
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