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1. Introduction and preliminaries

Let f: U C R — R*. For any x1,%x2 € U and vy € [0, 1] if the inequality
flyxa + (1 —v)x2) <vf(x1) + (1 —v)%f(x2)

holds, then f is called a generalized convex function on U [14]. In « = 1, we have convex function, which
means that if P;, P», and P are three distinct points on the graph of f with P, between P; and P3, then P,
is on or below the chord P;P3 [7].

The convexity of functions plays a significant role in many fields, for example, in biological system,
economy, optimization, and so on [6, 17].

Letf e allfg) be a generalized convex function on [aj, ap] with a; < ap. Then,

f<a1+<12>< Mita) g ¢ Mol +fla) (1.1)
2 (a2 —a1)® 2%

is known as generalized Hermite-Hadmard’s inequality [14]. Many authers paid attention to the study of
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generalized Hermite-Hadmard’s inequality and generalized convex function, see [9, 13]. If & =1 in (1.1),
then [5]

1 az f f
1?<C11+<12> < J flx)dx < (a1) + (az),
2 a, —aq a; 2
which is known as classical Hermite-Hadamard inequality, for more properties about this inequality we
refer the interested readers to [4, 8].
In [12], Mo and Sui introduced the definitions of two kinds of generalized s-convex functions on fractal

sets such as follows.
Definition 1.1.

(i) A function f: Ry — R, is called a generalized s-convex (0 < s < 1) in the first sense if

flyixa +vaxz) < vi%f(xa) +v2*f(x2), (1.2)
Vx1,x2 € Ry, Vy1,v2 2 0 withy§ +v5 = 1.

(ii) A function f: R — R, is called a generalized s-convex (0 < s < 1) in the second sense if (1.2)
holds Vx1,x; € Ry, Vy1,v2 = 0 with y1 +v, = 1.

In the same paper, [12], Mo and Sui proved that all functions which are generalized s-convex in the
second sense, for s € (0,1), are non-negative.

If « = 1 in Definition 1.1, then we have the classical s-convex functions in the first sense (second sense)
see [5].

Also, in [5], Dragomir and Fitzatrick demonstrated a variation of Hadamard’s inequality which holds
for s-convex functions in the second sense.

Theorem 1.2. Assume that f: Ry — R is a s-convex function in the second sense, 0 < s < 1and a;,ar € R,
a1 < ap. If f € LY ([ay, apl), then

1 (@ flaq) +f
251 <“1 i ‘12) < J fla)dx < o) Flaz) (1.3)
2 a—aj Jq s+1

1
If we set ¢ = Y then it is the best possible in the second inequality in (1.3).

A variation of generalized Hadamard’s inequality holds for generalized s-convex functions in the
second sense.

Theorem 1.3. Assume that f: R, — RS is a generalized s-convex function in the second sense where 0 < s <1
and a1, a; € Ry with a; < ay . If f € L'([ay, az]), then

a(s—1)g Q1T a2 I'(1+ o) () M1+ se)T(14 )
2 f( > ) < (ag —a;)x v f(x) < M1+ (s+1)o) (flag) + f(a2)). (1.4)
I(1+so)l(1+ )

If we set c = for s € (0,1), then it is the best possible in the second inequality (1.4),

M1+ (s+1)x)
the proof was started by Kilicman and Saleh [10].

There are many researchers studied the properties of functions on fractal space and constructed many
kinds of fractional calculus by using different approaches; see [3, 18, 21].

This work is organized as follows. After this introduction, in Section 2, we discuss some generalized
Hermite-Hadamard type inequalities for the class of functions whose second local fractional derivatives
in absolute value at certain powers are generalized s-convex functions in the second sense. Finally, some
applications of the results from Section 2 for special mean are considered.
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2. Main results

We need the following lemma to prove our main results:

Lemma 2.1. Assume that f: [a;, az] C R — R is a local fractional derivative of order « (f € Dy) on (a1, az)
with a; < ap. If f2%) € Cylay, aal, then the following equality holds:

T'(1420) (1 + o)]? F(l—l—Zoc)f <a1+a2>
20‘(0,2— Cl1)oc 2% 2

(a2 —ap)?® a; + ap
= o | oYY (v 2 (1Y)

al e f(x) —

16

_|_
+ olia)ﬁ/—l)mf(z“) <Y02+ (1—v) = az)] .

2

Proof. From the local fractional integration by parts, we get

1 ! 20 ¢(2cx) ap +a e
Al—MJOY f YT"i‘(l—Y)al (dy)
2 2x
= ()l (S22 ) (1420 v (Y2 -y ) 1
a; —ajp 2 a) —aq 2

2 p1
+T(1420)T (14 ) (bza) JO f (yal;rcq + (1—v)a1> (dy)*

o 2c
_ 2 fle) a;+ap ~ (1 +24) 2 f ai + ap
a —ag 2 a —ag 2

2 p1
+T(14+20)T (14 ) <bia) JO f (valzaz + (1—v)a1> (dy)*.

Setting x = yw + (1 —=v)ay, for vy € [0,1] and multiplying both sides in the last equation by

M we get
16% ’
(ap —a)? a+a
At = S T (v E 2+ (-

C11+C12

Ll TR (A%

_ o4

— (04

7(a2 ap) fla) a;+ ap _F(l—i—Zoc)f a;+ap +F(1—|—20¢)F(1+o¢)
8o 2 4 2 2%(ay —ap)«

By the similar way, also we have

(e —a)?™ (w 2op(2c) a; + az
Az = 16 011 (v —1)"%f vaz + (1—7v) >
(a2 —a1)* a; +ap N1+4+2«) . [(a;+ap MN1+20)T(1+ ) J’a2
- _ fla) — f f «,
= - = v Folas—an® ey 0
Thus, adding A and A;, we get the desired result. O

Theorem 2.2. Assume that f: U C [0,00) — R* such that f € Dy on Int(U) (Int(U) is the interior of U)
and £2%) e Cylay, asl, where ai,a; € U with a1 < ay. If If| is generalized s-convex on [ay, ap] for some fixed
0 < s < 1, then the following inequality holds:
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a1 (x)

2« 2 2“(&2—(11)0‘
; (ap — a7)2* {2oc]“(1+(s—|—2)oc) £2a) <a1+a2) +[ N1+ sx)
16% N1+ (s+3)x) 2 I(

T+ (s+1)a)
TG+ Da) | T+ (5+2)0)] [ a) a
At srow AT s—i—3cx] 2 )] + ¢ (az)H} 2.1)

‘ r1 —|—20c)f <a1 + a2> T +20)[T(1+ o)]?

(ap — a;)?* {2“2 SIN(1 4 (s +2)o) T(1 4+ sax)T(1 + ) M1+ sx)
h 16« 14 (s+3)x) F1+(s+1)x) M1+ (s+1)x)
_2“F(1+(s+1)o¢) N1+ (s+2)x) (2a) (2a)
M1+ (s+2)x) F(1+(s+3)oc)} Hf (al)‘+‘f (GZ)H' 22)

Proof. From Lemma 2.1, we have
F(1+20c)f a+a) T +2a)[T(1 4 x)]?
2 2 2%(ap —aq)*

(a2 —ap)? («)
< 16% 0110c Y

I (%)

a; +ap
2

i (vaer (1—v)

_ 2x
<(a2 ap) olioc)ﬁ/za |:,Yocs

22y +(1—v)ar)

|

1=y [ )|

s f(Zoc) a; +a
2

ai +a2)

+ 015“) (,Y _ 1)2oc f(2

2
f(zo‘] <C11 + (12)
= 16 2
(ap —ap)**

+T olia)h/—l)za {Y(XS

B (az—al)z‘x{r(l + (s +2) ) f
16 M1+ (s+3)a)
M1+ «s) o1+
[F(l+(s+l)o¢)_ r+
+(a2—a1)2°‘{F(1+(s+2
16> 1+ (s+3
{ M1+ as) T+ (s+1ax

r(

|

1+ (s+1)x) M1+ (s+2)x
Ml+(s+2)x)

fl2a) (al—l—az)
N1+ (s+3)x) 2

_ (ap—a1)*™ {2“F(1+(s+2)o¢) £(200) ((11—|—a2> N
N 16« I(1+(s+3)x) 2

FMl+(s+Da) TA+(s+1)x e e }
F(1+(s+2)oc)+[‘(1+(s+3)(x)] [|F2) (@)| + ]2 @)|] .

This proves inequality (2.1). Since

_ +az M1+ so)l(1+ )
Ha(s—1) p(200) ai < (f(Zoc) £(20) )
f 2 M1+ (s+1)a) (@) + 7 ) ),

[ N1+ s«x)
N1+ (s+1)x)

D

then

N1+4+2x) . [(a;+ax M(1420) [T (1 + «)]? («)
() e el
(a2 —a1)*® [2°T(1+ (s +2)0) | (20 ((Q1+ @2
ST 16w {F(l—l—(s—l—?))oc) f < 2 )+

[ M1+ sx)
NMl+(s+1)x)
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A+ (s+De) T(1+(s+2)x) 260) ) }
M1+ (s+2)a) r(1+(s+3m] Hf (a1)’+‘f (aZ)H
)

- (ap — ap)% {2“F(1+(s—|—2 o) 2761 4 sax)T(1 4 o)
h 16 N1+ (s+3)x) M1+ (s+1)«x)

Ml+sa)  2°T(A4+(s+1a) T+ (s+2)a) (2) (2 }

[F(l—l—(s—l—l)oc) M+ (s +2)o) F(1+(s+3)oc)] 12 tan)] + [ o)

[|F29 @)+ (@)

~ (ap—aq)?* [2%27SIP(1+ (s +2) ) T(1 4 sa)T (14 ) N I'(1+sa)
N 16 1+ (s +3)x) M1+ (s+1)x) M1+ (s+1)x)
_Z“F(l + (5+1)O() F(l + (S+2)(X) (20) (20)
T+ (s+2)a) T+ (s+3)x) Hf (al)’ +‘f (GZ)H '
Thus, we get the inequality (2.2) and the proof is complete. O
Remark 2.3.

1. When « = 1, Theorem 2.2 reduces to Theorem 2 in [15].
2. If s =1 in Theorem 2.2, then

‘ P +2a) <a1 + a2> T 420)[M(1 + o)?

()
2% 2 2%(a; —ag)® aila; ()

< (az—a1)2‘x {2"‘F(1+3o¢) f(zo‘) <a1+a2>'+ [ M1+ «)
16« M1+4x) 2 N1+2x)
al(1+20) | T(1+3)

M+ 30) r(1+4ch [+ 1f‘2“)(a2)H}

<(a2—a1)2°‘ 20T(1430) M1+ )®>  T(1+ «)
T Ml+40) T1+20) ' T(1+20)

R B ]

3. If s=1and « =1 in Theorem 2.2, then

a;+ap 1 a (ap — a1)2 L+ a , }
— < —— " — f
‘f< 2 > a—aq Ll f(x)dx‘ 192 6 2 +[(an)| + [ (@)

- 2
< (a24801) {1 ()] +[f"(a2)][}

We give a new upper bound of the left generalized Hadamard’s inequality for generalized s-convex
functions in the following theorem:

Theorem 2.4. Assume that f: U C [0,00) — R* such that f € Dy on Int(U) and £2%) e C,lay, asl, where

ay, ap € Uwith a1 < aj. If\f(z‘x)\m is generalized s-convex on [ay, ap] for some fixed 0 < s < 1 and py > 1 with
% + i =1, then the following inequality holds:

‘ r1 +20c)f <a1 + C12> T 4+20)[P(1+ o)]?

(o)
2 2 2o(ay—ay)e cler FX)

(ag —a1)** M1+ sa) v I'1+2pqo) o
S {r( oc)] [r( oc)] @3)

h 16« 1+ (s+1) 1+ (2p1+1)

1
[ () ) o (252
2 2

P2 P2
+ [ @) ]2 (@)

P2> P12] |
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Proof. Let p1 > 1, then from Lemma 2.1 and using generalized Holder’s inequality [20], we obtain

r(1 —|—20c)f <a1 + a2> T +2)[(1+ o))?
2% 2 20‘((12—(11)0‘

o 2
< M{ p(o)y 20 | p(200) (yw—i- (1—y)a1>

ol F(x)

X 16 044 Y 2
£(2) <Y02+(1—Y) al+a2>‘}

2
o 20 1
< (0-216(;;1) ( Olioc)YZploc> P1 ( 01506) £(200) (YW + (1_Y)al>

2

ol (y — 1)

Pz) p%

1
a —ap)?* o ar +ap \ |P*\ 72
yleaal? 216"‘1) (o™ a—yye)™ (oﬁ“) e (vazﬂlv)l 5 2) ) :
Since |f (2) ’pz is generalized s-convex, then
+ P2
015“) £(2e) <Ya1 5 i (1—Y)a1)
< N1+ sx) £(200) ap +ap ) |P? IN1+sx) ’f(z"‘)(aﬂ P2
M1+ (s+ 1)) 2 M1+ (s+1)x) ’
P2
olio‘) £(2) (Yaz +(1—y) T2 ; a2>
< I'(1+so) ‘f(zo‘)(az) Pz I'(1+sa) ‘f(m) <a1+a2> P2
N1+ (s+1)x) N+ (s+1)a) 2
Hence
F1+2a), fa1+a) TA+20T14+ ) (o
f - C111C12 f(x)
2« 2 2%(ap —aq)*
(ap —a1)*™ [ N1+ s«) ]Pz { r(1+2p1«) ]Pl
h 16 M1+ (s+1)x) 1+ (2p1+1)x)
1 1
P2 Py P2 o] P2
X{Hf@o@ <“1§“2> + [ (a) ”] 2+Hf(2"‘) (“1;“2> + [0 ap) ] }
The proof is complete. O

Remark 2.5. If s = 1 in Theorem 2.4, then

‘ M1 +20) <a1 + (12) _ T +20)[M(1 + o))? 19 ()

2% 2 2%(ap — ay )™
(a2—a1)** [T(1+ ) 5 (14 2p1x) o
TS {ruum} [F(l + (2p1 +1)o¢)} (2.4)

P2 P2
]2 @) +[F2 (@)

1 1
o { Hf(z“) <a1 + a2> Pz] P2 N Hf(z‘x) <a1 + a2> Pz} P2 }
2 2 '

Corollary 2.6. Assume that f: U C [0,00) — R such that f € Dy on Int(U) and %) € Cylay, asl, where
ay, ap € Uwith a1 < aj. If\f(zo‘)\"z is generalized s-convex on [ay, ap] for some fixed 0 < s < 1 and py > 1 with
% + i =1, then the following inequality holds:

Al (%)

1 +20c)f <a1 + a2> M1 +20)[T(1 + )]
2x 2 O 2%(ap—aq)®
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o (a2 —ar)* M(1+ sa)) 7 [ (1+2p1a)
T g s+ )am TAF 2P

1

]pl { [ (2“(1*S)r(1 +s0)T(1+ o)
)

o(1—s)

+F(1+(S—|-1)oc)>p2 12 [F(1+oc)]vlz[r(1+oc)]vlz] Hf(z“)(al)‘Jr‘f(z“)(az)u}.

Proof. Since |f(2*) ‘pz is generalized s-convex, then

pa(s—1) f(20) <a1+a2> < MN14+so)l(1+ «)

: e (f(m)(al) +f(2°‘)(az)>.

Hence using (2.3), we get

If(x)

N1+ 20()f <a1 + a2> T +20)[(1 + o))?
20 2 2%(ap —aq)*

(a2—a1)2°‘[ N1+ sx) ]vz[ M1+ 2p1«x) ]m
= 16> M1+ (s+1)x) I(1+(2p1 + 1)

5 [2“(15) 1+ so)l(1+ «)
M1+ (s+1«x)

1
P2:| P2

* [2“(18) rg“l(;rj?s)l;r(ll;ra?) (‘f(z(x)(al)‘m - ‘f(z“)(az)‘m) + ‘f@o&)(az) pz} plz}

P P
(Jr2t@n|™ + |r2) (@) ) + |2 (@)

laa—a)™® N1 +sa)) [ 2 ]
ST M (s e LT 2P Do)

x { [(2“<1—S)r(1 5o (14 o) +T(1+ (s + 1)0()) 1£(20) (@ )[P2

#2501 s (14 @) P (a)P2] ™ 4 [25079P(1 4 sa) (1 -+ 02 () P2
1
N (20c(1—5)r(1 Fsa)T(14+ o) +T(1+ (s + 1)oc)> (2 (az)lpz} ! }

and since Z]le(xi +yi)*" < Z]le xX{&M Z]le ydfor0 <n < 1,x,yi =0, forall 1 <i<Kk, then we
have

' r(l+2a) <a1 + az) _TA 20+ o)l o

2« 2 2%(ap —aq)*
<(a2—a1)2°‘ [F(l—l—soc)]'”li2 [ I'(1+2p1x) rll
S 1% g (s e LM H 2P+ 1o

X { [(2“(1—S)r(1 +so)T (14 o) +T(1+ (s + 1)oc)) E

o(1—s)

+2 ™ [F(1+soc)]1’l7[l“(1+oc)]%

729 ()|

f(Z“)(az)”

o(l—s)

N [2 M1+ sa)] [M(1+ )7

12 (ay)|

¥ (za(l—s)r(uw)rum+r(1+(s+1)cx))‘”12 f<2«>(a2)”},

where 0 < % < 1 for pp > 1. By a simple calculation, we obtain the required result. O
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Now, the generalized Hadamard’s type inequality for generalized s-concave functions.

Theorem 2.7. Assume that f: U C [0,00) — R* such that f € Dy on Int(U) and f2%) e Cylay, apl, where

a1, ap € Uwith a; < ay. If [f2%)|P2 is generalized s-convex on [ay, ] for some fixed 0 < s < 1 and py > 1 with
é + é =1, then the following inequality holds:

M(1+20) (al + az> T +20) M1+ o)

()
2u 2 M —aps M f(X)|

f(2) (3al+az) ‘ N ‘f(zm <al+3az> H
4 4 '

Proof. From Lemma 2.1 and using the generalized Holder inequality for p, > 1 and é + i =1, we get

a(s—1)
L2 (az—al)m[ M(1+2p1a) }[
h 16oc(r(1+o())pl7 I1+ (2p1+ 1))

ML +20) <a1 + CLQ) T +20) M1+ o))

(«)
2 2 2 —ape e f(x)'

a; +a
£(20 <v1 Rt —Y)m)
a;+a
2 <YC12+(1—Y) — 2)”
_ 2 1
< la2 163‘1) : < OI{MY%M) " < 015“) £(2e) <Ya1 o + (1—Y)a1>

2
((12 0—1)2 (o) 2p o Pll (o)
16 ( 011 (y—1)™ ) OI1

Since |f (2e0) ]pz is generalized s-concave, then

(az —a)?*
S 16% OIYX)YZ(X

+ oMy —1)>

Pz) é

£(20) (Yaz +(1—7v) a + az)

2

P2> p%

P2 a(s—1) P2
(o) | ¢(2) a; +ap 2 (2a) 3a; +ap
Lf —— + (1= <——|f — | 2.5
oly (v 5 +(1=v)a Fl o ) (2.5)
also
P2 x(s—1) P2
(o) |£(2cx) a; + a 2 (200) a; + 3(12
L |f 1- <2 gl (AF 50 26
oly <Y02+( Y) 5 FA T o) 1 (2.6)

From (2.5) and (2.6), we observe that

M(L+20) <a1 + a2> T +20) (1 + o))

()
2w 2 2%y —ay)x e (0

f(za) 3(.11 + ap
4

f(Z(X) aq +30.2
4
o(s—1)

1
_ 27 (ap—ap)* { M1+ 2p1«) )]pl Hf(ZcX) <3a1+a2>'+ £(200) (al +43C12)H‘
0.8

o(s—1)
o (ap — a1)*™ [ M1+2p1«) 2
I'(

= 16« 1+(2p1+1)0<)} (r(1+o¢))v17
)

a(s—1

P1 2 P2
1+(2p1+1)0():| (F(l—i—oc))%

_l’_

(@—a1)** [ T(1+42p1«)
16 I

165 (M(1 + o)) Pz LT+ (2p1+1) 1

So, the proof is complete.



A. Kiligman, W. Saleh, J. Nonlinear Sci. Appl., 10 (2017), 583-594 591

Remark 2.8.
1. If x =1 in Theorem 2.7, then

1 @2
‘f<a1+a2>_ J f(x)dx
2 aZ_al ap

s—1 1
< 277 (ap—ay)? 1 P1
= 16 r2p;+1)

£ <3a1;‘ a2> ' I

1
2. If s=1and % < [%} P < 1,p1 > 1 in Theorem 2.7, then

[ a1 +3ap
()]

o If(x)

M(1+20) <a1 + a2> LT 420 M1+ )P
2ux 2 2%(ap —aq)*

_ (aa—ay)* |:f(2cx) <3a1+a2>‘+ ‘f(Zcx) <a1+3a2>H
= ; 4 4 ‘

16% (I'(1+ o)) P2

3. Applications to special means

As in [16], some generalized means are considered such as:

a(X+ a(X
A‘(all (12) = %/ ai, az P 0/
1
M1l+na« (n+1) (m+D o) | ™
I—Tl.(alf (12) = r(l n (Tl+ 1)()() <a2n *— aln 0‘) M E Z{_]-/O}/ ai, az € IR/ a ;é az.

In [12], the following example was given:
let 0 < s <1and af, a5, a € R*. Define for x € R,

af, n=0,
f(n) = Ky SKX [0 8
a;n®**+asg, n>0.
If a3y > 0% and 0% < af < af, then f € GK%.

Proposition 3.1. Let 0 < a; < ap and s € (0,1). Then

M4+200) o gy TA+200 M1+ o)®
2 a1, a2 2%(ap —ag)®
(a2 — aq) M1+ sa) ‘ 29T(1 4 3a) [M(1 + )]
= 16 M1+ (s—2)x) I(1+4x)T(1+2x)
Ml+a) 29T(1+2a)  T(1+3a)
Ml+2x) T(14+3«) ' T(1+40)

LS(ar, ap)

2

} [laa| 572 4 o (5720%)

Proof. The result follows from Remark 2.3 (2) with f: [0, 1] — [0%,1%], f(x) = x*%. Also, when « =1, we
have the following inequalitly:

_ 2 —
< (a2 —ag)?ls(s —1)] {|a1|s_2+|02‘5_2}- (3.1)

As(all aZ) - 48

Lz (al/ Cl2)

a —aq

O
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Proposition 3.2. Let 0 < a; < ap and s € (0,1). Then

2
w/\s(allaﬂ — F(l;—(XZ(oc) T +O:X)] Ls(a1, a2)
a, —aj)
_ (a—ap)® [F(l—l—oc) ]vlz M1+ s«) ' [ (1 +2p ) rﬂ
= l6% M1+2x) M1+ (s—2)a)| | T(1+ (2p1 +1)a)

-2
a -+ as (s—2)p2x

2

a; +az
2

%
+ |a2|(sf2)pzcx ,

(s—2)pacx Piz
+|a1|(5*2)P2(x +

wherep2>1and&+é:1.

Proof. The result follows (2.4) with f : [0,1] — [0%,1%], f(x) = x** and when « = 1, we have the following
inequalitly:

Al(ay, a2) —

Ls(aq, az)

1
_2 Py
< (az—a1)2|8(s—l)| {( a; +ap (s )pz+|a1|(52)p2> "

1 T
a2 = ap 27216(2p; + 1) 2
- N (3.2)
a1 +a S—2)p2 B P2
+ < 1= +|a|® 2“’2) )
2
Where A(ay, ap) and L (aq, az) in (3.1) and (3.2) are known as
1. arithmetic mean: A(ay, ap) = %, a;,a; € RT;
2. logarithmic mean: L(a;, a2) = m, lai] # az,a1,a2 #0,a1,a2 € RT;
1
n+l__ n+l n
3. generalized Log-mean: L, (ay, ap) = m ,neZ\{-1,0},a;,a; € R".
O

Now, we give application to wave equation on Cantor sets:

Not only the fractional calculus which deals with fractional differential equations [11] has various
kinds of analytical methods for solving these equations [1, 2], but also local fractional calculus which deals
with problems for nondifferentiable function [19] has analytical methods for solving the local fractional
differential equations such as local fractional Fourier series method was applied to process the wave
equation on Cantor sets (local fractional wave equation) with local fractional derivatives [20].

The wave equation on Cantor sets was given as

0%2%f(x, t) 9o 02%F(x, 1)
Taea N e 33)

Following (3.3), a wave equation on Cantor sets was proposed as follows [22]:

02%f(x, 1) 2% 9%%f(x, 1)
o2 Fl+20)  0x2> * (3.4)
where f(x, t) is a fractal wave function and the initial value is given by f(x,0) = r(i(: a The solution of
. . 24 2
(3.4) is given as f(x, t) = rrray + r(1t+20()'

By using Lemma 2.1, we have

MN1+20)T(1+ ) Jaz F(l—i—20c)f (x ai —|—a2>

2%y — ag)® f(x, t)(dt)* — 5

X
ap 2
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a —ap)* 2 2o 0% f(x, t
(a2 —a) [( ) all(ac;lal (t— aq) 22 (x,t)
2

- 8T (1 +2x) ar —aj ox*
Lol (At—a) 2“X2“ 02%f(x, 1)
a 7‘12;‘11 a, —aq ox% )

4. Conclusion

In this article, we have studied some generalized Hermite-Hadamard type inequalities for the class
of functions whose second local fractional derivatives in absolute value at certain powers are generalized
s-convex functions in the second sense on fractal sets. In particular, our results extend some important
inequalities in classical situation and, when « = 1, some relationships between these inequalities and the
classical inequalities have been established. Finally, we have given some applications for these inequalities
on fractal sets.
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