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Abstract

In this paper, the author introduced the concept of generalized harmonically convex function on fractal sets R*(0 < o < 1)
of real line numbers and established generalized Hermite-Hadamard’s inequalities for generalized harmonically convex function.
Then, by creating a local fractional integral identity, obtained some Hermite-Hadamard type inequalities of these classes of
functions. (©2017 All rights reserved.
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1. Introduction

Let f: I C R — R be a convex function and a,b € I with a < b, then the following inequality holds,

f(a+b _ 1 Jb f(a) + f(b)

) S g | < T
which is well-known as Hermite-Hadamard’s inequality for convex functions. Both inequalities hold in
the reversed direction if f is concave.

With the improvement of the concept of convexity, such as s-convex, (x, m)-convex, (x, m)-preinvex
and so on, some new results for Hermite-Hadamard’s inequality were obtained. For more recent results,
one can see [2, 3,5, 8, 11-13, 15] and the references cited therein.

In [7], Iscan provided the definition of harmonically convexity as follows.

Definition 1.1. Let I C R\ {0} be a real interval. A function f: I — R is said to be harmonically convex, if

Xy

for all x,y € T'and t € [0, 1]. If the inequality in (1.1) is reversed, then f is said to be harmonically concave.
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Iscan proved the following results in [7].

Theorem 1.2. Let f: I C R\ {0} — R be a harmonically convex function and a,b € I with a <b. If f € L[a, b],
then the following inequalities hold

f(a) + f(b)
X dx af‘

N

2ab ab Jb f(x)
<

f <
(a+b) b—a

(1.2)

Lemma 1.3. Let f : I C R\ {0} — R be a differentiable function on 1° (1° is the interior of 1) and a,b € I with
a<b. Iff' € Lla,b] then

fla)+f(b) ab ("f(x) ab(b—a) (! 1—2t , ab
2 _b—aL @ NTT L(tb+(1_t)a)zf (tb+(1_t)a>dt' (9

Theorem 1.4. Let f: I C (0,00) — R be a differentiable function on 1°, a,b € I with a < b, and f' € L[a,b]. If
[f'|9 is harmonically convex on [a, b], then

fla)+f(b)  ab [®f(x) ab(b—a) 1-1 .
2 _b—aL 2 x| < M Talf (@)l 4 Aslf! (b)[ ]9, (1.4)
where
AV I Y )
1" ab (b—a)p? 4ab )’
A — -1 N 3a+Db n (a+b)?
27 bb—a)  (b—a)p 4ab )’
1 3b+a (a+b)?
= - 1 = — .
As a(lb—a) (b—a)d n< 4ab A=A

In recent years, the fractal theory has attracted wide attention. Since the calculus on fractal space can
lead to many real world models becoming easier to understand, for instance see [21, 23], more and more
researchers extended their studies to fractal space, see [1, 6, 9, 10, 14, 16]. In [18-20, 22, 24], Yang stated
the theory of local fractional calculus on fractal space systematically, and introduced some recent results
on local fractional calculus.

The main aim of this paper is to introduce the concept of generalized harmonically convex function
on fractal space and establish generalized Hermite-Hadamard’s inequalities for generalized harmonically
convex function and some other Hermite-Hadamard type inequalities involving local fractional calculus
on fractal space.

2. Preliminaries

Let R* (0 < o < 1) be a-type set of the real line numbers, and use Gao-Yang-Kang’s method to
describe the definitions of the local fractional derivative and local fractional integral, see [18, 19].
If a%,b%,c* € R%, then

(1) a*+b* € R%, a*b* € R%;

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

(4

)
)

(3) a*+ (b*+c*) =(a+b)*+c%;
) a%*b®* =b%*a* = (ab)* = (ba)%;
)

(5) a*(b*c*) = (a*b*)c*;
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(6) a*(b* 4+ c%*) = a*b* + a%*c%;
(7) a*+0%* =0%+ a* = a* and a*1* = 1%a* = a®*.

Now, we state the definitions of the local fractional derivative and local fractional integral on R* as
follows.

Definition 2.1 ([18]). A non-differentiable function f : R — IR%*,x — f(x) is called local fractional contin-
uous at xo, if for any € > 0, there exists & > 0, such that

[f(x) — f(xo)l < €%,

holds for |x — xg| < 8, where ¢,6 € IR. If f(x) is local fractional continuous on (a,b), we denote f(x) €
C«la,b).
Definition 2.2 ([18]). The local fractional derivative of f(x) of order « at x = xq is defined by

d*f(x) ~ lim Mo+ 1)(f(x) _f(XO))‘

dxx x=x0 X=X (X — X()) &

1% (xg) =

(n+1)times

—
Dq«(a,b) is called «-local fractional derivative set. If there exists f((*x+1)e)(x) = Dy - - DY f(x) for any
x €  C R, then we denote f € Dy, 41)«(I), wheren =0,1,2,- - -.

Definition 2.3 ([18]). Let f(x) € C[a, b]. The local fractional integral of function f(x) of order « is defined
by

e = [ fans =~ i N_lft Aty)*
1100 = 5 | ftoay = T Amy L 1)

where a = tg < t; <--- < tn—1 < tn = b, [tj, tj11] is a partition of the interval [a, b], Atj = tj11 —t;j, At =
max{Atg, Aty,- -, Atn_1}

Note that algfx)f(x) =0, and algx)f(x) = —bIEfX)f(x) if a < b. We denote f(x) € I,(fx)[a,b], if there
exists ¢ I¢f(x) for any x € [a, b].

Definition 2.4 ([10]). Let f: I C R — R*. For any x1,x2 € I and A € [0, 1], if the following inequality
f(Ax1 + (1 = A)x2) < A*f(x1) + (1 = A)*f(x2),
holds, then f is called a generalized convex function on I.
Lemma 2.5 ([18]).
(1) Suppose that f(x) = g(*)(x) € Cyla, b], then

(%) = g(b) — g(a).

(2) Suppose that f(x),g(x) € D«la, b, and () (x), g(*) (x) € Cqla,b], then

b
oI Hx) ) () = Fx)g ()| — aIf () (x)g ).

a

Lemma 2.6 ([18]).

d“Xk(x B r(l + kCX) X(kfl)cx
ax* T+ (k—1)«) /
1 L M1+ ko)
s dx)* = b(k+1)o¢_ (k4+1) . k>0.
Mo+ 1) Ja" ()™ = e o) ¢ )
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Lemma 2.7 ([4, 17, Generalized Holder’s inequality]). Let f,g € Cyla, bl,p,q > 1, with % —+ % =1, then

1 b N 1 b N 1/p 1 b X 1/q
ML [f(x)g(x)(dx)* < (ML If(x)[P(dx) ) <Mja|g(x)|q(dx) > .

Lemma 2.8 ([18]).
() _ (b—a)*

I _—,
@b i1+ «)

3. Generalized harmonically convex function

Now, we provide the definition of generalized harmonically convex function on fractal space as fol-
lows.

Definition 3.1. Let I C R\ {0} be a real interval. A function f: I — R* (0 < o < 1) is said to be generalized
harmonically convex, if

Xy o &

for all x,y € Tand t € [0,1]. If the inequality in (3.1) is reversed, then f is said to be generalized
harmonically concave.

Here are two examples of this kind of functions.

Example 3.2. Let f: (0,00) = R* and g : (—o0,0) — R%, then f(x) = x* is a generalized harmonically
convex function and g(x) = x* is a generalized harmonically concave function.

Proof. Let x1,x2 € (0,00) and t € [0, 1]. By simple calculating, we have
[5x4+ (1 — 1) %] [to% + (1 — ) “x%] =[t2* + (1 — )2 x{x§ + (xF* +x3%)t* (1 —t)*
> (2% 4 (1 — )% xfx§ + 26 % (1 — t) “x{x§
=[t*+(1-1t)%] 20X
=X{X5.

Since f(x) = x%, we further have

f X1X2 — XXy %+ (1 — 1) %% = tf(x2) + (1 —t)*f(x1).
tx1 + (1 —t)x x4 (1 —t) %y

Thus, f(x) = x* is a generalized harmonically convex function. From similar method, it is easy to prove
that g(x) = x* is a generalized harmonically concave function. O

Some properties of the generalized harmonically convex functions will be studied as follows.

Proposition 3.3. If f : (0, c0) — R* is generalized convex (Definition 2.4) and nondecreasing, then f is generalized
harmonically convex.

Proof. Let x,y € (0,00) and t € [0, 1]. According to the method of Example 3.2, it is easy to prove that

Xy

O - J
< tx+ (1 —t)y

<ty + (1—t)x.
Since f is nondecreasing and generalized convex on (0, c0), we have

Xy N X
f(bcﬂl—‘d};) <f(ty+ (1—1t)x) < t%fly) + (1 —t)*f(x).

Hence, f is generalized harmonically convex. O
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Proposition 3.4. If f : (0,00) — R® is generalized harmonically convex and nonincreasing, then f is generalized
convex.

Proof. Let x,y € (0,00) and t € [0, 1]. It is easy to prove that

Xy

0 - v
< tx+ (1 —t)y

<ty + (1—t)x.
Since f is nonincreasing and generalized harmonically convex on (0, 00), we have
t5F(y) + (1— 1)) 2 (0 ) >ty + (1—t)x).
tx+ (1—-t)y
From Definition 2.4, f is generalized convex. O

Similarly, we can obtain the following two propositions.

Proposition 3.5. If f : (—o0,0) — R is generalized convex and nonincreasing, then f is generalized harmonically
convex.

Proposition 3.6. If f : (—oo,0) — IR is generalized harmonically convex and nondecreasing, then f is generalized
convex.

4. Some results related Hermite-Hadamard type inequalities

Hermite-Hadamard’s inequalities for generalized harmonically convex on fractal space can be repre-
sented as follows.

Theorem 4.1. Let f : I C R\ {0} — R* be a generalized harmonically convex function on fractal space and a,b € 1
with a <b. If f(x) € I,(C“) [a, b, then

1 2ab a%*b* () F(x) < N1+ «)

f < <
I(1+ o) (a—l—b) (b—a)*®? x2x¢ = I(1+2«)

[f(a) + f(b)]. (4.1)

Proof. Since f is a generalized harmonically convex function on [a, b], setting t = 1 in the inequality (3.1),
we have for all x,y € [a, b]

2
F2Y ¢ f(X)+f(U).
Xx+y 2%
Choosing x = tb+?1b_t)a,y = ta+?1b_t)b, we obtain

b b
f 2ab < f (tb—l—?l—t)a) +f (ta—o—?l—t)b)
a+b) = 20 '

Integrating the above inequality with respect to t over [0, 1], we obtain

1 2ab 1 1 ! ab N 1 ! ab N
F(l—l—oc)f(a—i—b) S M+ o J0f<tb+(1—t)a> O™+ o Lf(ta—i—(l—t)b)(dt) ]

1\ 1 PN, e 1 (")«
- (%) ], a0+ J (d‘”]

( Ml+a) Jo y?>*
_ ab \¥% I((X) (x)
T \b—a) 4P X2’
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where we have used the fact that

1 v 7 2ab N 1 2ab
I'(1+ o) Lf<a+b)(dt) _F(l—i—oc)f(a—l—b)'

For the proof of the second inequality in (4.1), we note that f is a generalized harmonically convex
function, for t € [0, 1], we have

ab

and

ta+ (1—1t)b
Adding the above two inequalities, we get
f <tb+(albt)a> + (M) < t%[f(a) + f(b)] + (1 — t)*[f(b) + f(a)].
Integrating the above inequality with respect to t over [0, 1], we have
a*pb* al(a) f(x) < N1+ «)
(b—a)*® P x2x¢ = I(1+2a«)
where we have used the fact that
I I M1+«
e K ] R
The proof is completed. [

f <“b> <t (b) + (1 —t)*F(a).

[f(a) +f(b)],

Remark 4.2. In Theorem 4.1, we take « = 1, then inequalities (4.1) reduces to inequalities (1.2).

Lemma 4.3. Let I C R\ {0} be an interval, f : I° C R\ {0} = R* (I° is the interior of 1) such that f € D «(I°)
and £1%) € Cy(a,b) for a,b € I° with a < b. Then the following equality holds.

f(a)+ f(b) a*p* () F(X)

e —r(l—i-O()Wa b da w
[ s s 1 1 :
a*b*(b—a) 1 J (1—2t) () ( ab > (dt)*
N 2% F1+o) Jo (tb+(1—1t)a)2x tb+(1—1t)a '
Proof. Let
_a*b¥(b—a)* 1 L (1—2p)« (o) ab N
b= 2x M1+ «) L (tb + (1 —1t)a)2x (tb+(1—t)a> (dt)"

By the local fractional integration by parts, we have

1
C(2t—1)= ab 1 1 ab x
b= 2ux f <tb+ (1 t)a> 0_ N1+ «) L M+ o)f <tb+ (1t)a) (dt)

_ fla)+f(b) TA+a) Jlf (ab> (dt)*.

2 T(1+a) )y \tb+(1—1t)a

Using changing variable with x = ﬁ, we obtain
_ f(a)+ f(b) ab \* 1 ® £(x) x
b = 2 M1+ o] b—a/ T(1+«) L x2o (dx)
f(a) +f(b) a%*b* () f(x)
S —F(1+oc)(b_a)oca b 2
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This completes the proof. O

Remark 4.4. In Lemma 4.3, we take « = 1, then equality (4.2) reduces to equality (1.3).

Theorem 4.5. Let I C (0,00) be an interval, f : 1° — R* (I° is the interior of 1) such that f € D«(I°) and
(o) € Cyla, bl for a,b € I° with a < b. If |f(*)|9 is generalized harmonically convex on [a,b] for q > 1, then for
all x € [a,b], the following inequality holds.

f(a) + f(b) a*pb% («) F(x)
S T G e el e

< a®*b*(b —a)* (7\?) -4

~X 20‘

1 (4.3)

q

X [Aéﬂf(“)(anq+A§‘|f(°‘>(b)|q] ,

where

1 n 2%
(b—a)2x

[o S—
A T a%beT(1 + «)
1 (b+3a)
x _ 2%]
A3 b*(b— a)*T(1 + ) + (b—a)3a< Mo (

(ln“(a“) +1Ing (b%) —2%Ing, (a;b)“),

a+b

) ~Ina(a%) ~ Ina (b)),

a+b
2

« 1 _ (Bb+a)¥r o
A S ax(b—a)*T(1+a) (b—a)3x (2 ln“(

)™~ Ina(a®) ~ Ing (b%)),

and Ing (x*) denotes the inverse function of the Mittag-Leffler function Eo(x*) = 3 ¥, % (see [18]) on
fractal set.

Proof. Taking modulus in Lemma 4.3 and using the generalized Holder’s inequality (Lemma 2.7), we have

f(a)+ f(b) a®*b*  _(«)f(x)
T—F(l—i—oc) b _aecle =
a*b*(b—a)* 1 (1 (1-20)° () ab «
ST Titw L ‘(tb—k(l—t)a)Z“H <tb+(1—t)a> (@
-+ (4.4)

a*b*(b—a)*
<

~X 20‘

1 1 (1—2t) o
M+ o) JO ’(tb+(1—t)a)2a’( t ]

1

! —2t)% q
r(11+a) L ’(tb (+1(1 Etz)a)me(a) (tb+(alb—t)a> ’q(dﬂ“] |

Since [f(®)]9 is generalized harmonically convex on [a, b], thus

I (o) ab d s
M+ o) JO ‘(tb—i—(l—t)a)z‘XHf (tb—i—(l—t)a)‘ (dt)
1

gl“(l—Hx)

1 — x
L ’(tb (+1(1 Ett))a)za\(t“\f(“)(a)\q + (1—t)"‘\f(“)(b)\q)(dt)oc

. 1 1 11— 2t|*tx N () q
- (F(1+oc) Jo (tb+(1_t)a)2cx(dt) )‘f (a)]

T (P28 =8 ) (a9
+<F(1+oc) Jo (to & (1— a2 4V )\f ().

(4.5)
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Applying the change of the variable tb + (1 —t)a = x, we have

1 =2t N
M+ o) L b+ (1—tjay= Y

1 2 (1—2t)™ N 1 1 2t—1)«
M1+ o) JO (tb—i—(l—t)a)z“(dt) +F(1+oc)J (tb+ (1 —1t)a)?

a+b
1

1 2 [(a+b)x 2% N
~ (b—a)2e F(1+cx)L ( X2 _"“>(dX)

1 b & (a+b)oc x
+F(l+oc)Ja;b (xo‘_ X2 )(dx)]

+ a+b

1 [T (a+b)*, . 1 (T2

(dt)™

(4.6)

1

- (b—a)2
1 b 1 ° (a4+b)*

T a5 v |

atb XX atb X2
2 2

Applying the change of the variable 1 =u, andX%—“(dx)“ = —(du)®, from Lemma 2.8, we obtain
at+b

iva), #0 [ = G “7)

1
a

Similarly,

L Jb 1 g <2 1)“. (4.8)

By the facts that

)% —Ing(a%), (4.9)

and
a+b>f

> (4.10)

1Jb L 0% = Ing (b%) —In (
N1+ «) atb X* X e x

where In, (x*) denotes the inverse function of the Mittag-Leffler function on fractal set.
Substituting (4.7), (4.8), (4.9), (4.10) into (4.6), we have

« 1 =2t~ N
M (14 «) L (tb—i—(l—t)a)z“(dt)

e | (G- ) - (Es-))

(b—a)2T(1 + )
+2%T(1 + «) (lncx(a“) +Ing (b%) —2% Ing (a+b)“>]

(4.11)

2

1 L2
S a%bT(1+a)  (b—a)2x

a—;—b)OC).

(ln(x(ao‘) +1Ing(b%) — 2% Ing (
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Using the same method, we can check that

| L1 —2¢xtx o
M= )J ( (at)

M1+ ) Jo (tb+ (1 —1t)a)2= 4.12)
- (b+3a)% /. ,a+b « « N '
S (L rap B (2 I (“5=) % = Ing(a®) ~Ina(b )),
and
o 1 Vi —2t(1—t)* .
As (14 «) JO (tb+(1—t)a)2“( ) (4.13)
B 1 Bb+a)* /o a+b« « « '
T R R (2 Ing (252)* — Ing(a%) — Ing (b )).
Using (4.4)-(4.5) and (4.11), (4.12), (4.13), we get (4.3) which completes the proof. O

Remark 4.6. In Theorem 4.5, we take « = 1, then inequality (4.3) reduces to inequality (1.4).

Theorem 4.7. Let I C (0, 00) be an interval, f: 1° — R such that f € Dy (1°) and (%) € C4la, b] fora,b el
with a < b. If [f(*)|9 is generalized harmonically convex on [a,b] for q > 1, % + % =1, then for all x € [a,b],
the following inequality holds.

f(a) + f(b) a*pb% («) F(x)
SR TR r(1+“)(b—a)“a b 2
1 1
a*b*(b—a)*| TA+px)  |"| aipla) 9 o alele)mnld]
where
, r (bZ—Zq _ az—zq) T <b1—2q _ al—Zq) “7
M= o —a)2eT(1 + o) 2—2q) (1—2q)* /
. _b(x<b172q _ a172q) x (bzfzq _ azf2q> 7
M2 = o Za)2oT(1 + o) (1—2q)« T 2-2q)

Proof. Taking modulus in Lemma 4.3 and using the generalized Holder’s inequality, we have

f(a) + f(b) a*pb% («) F(x)
TR -1+« b _ale =
a*b*(b—a)* 1 1 1 ab
2= F(l—l—oc),[' I® ‘tb—l— 1—¢ (tb—i—(l—t)a)‘( )
1 (4.14)
XWX (H 4 1 P
< a*b*(b—a) 1 J 11— 24P (1)
2% F(1+oc) 0

1
q

1

1 1
M1+ «) L (tb + (1

() (%Y q oc
—t)a)Zqu‘f <tb—|—(1—t) )‘ (dt) ]

X
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Since [f(®)]9 is generalized harmonically convex on [a, b], thus

T 1 (o) ab d s
M1+ o) L (tb—l—(l—t)a)z“q‘f <tb—|—(1—t)a>‘ (dt)
!
N1+ «)

_ 1 ! t 14 () q
<F(1+cx) Jo (tb+(1—t)a)2q“(dt) )’f (@l

L S € kOl o | (o) (|9
+<F(1+cx) Jo T 1 gazas Y )!f (b)]9.

Applying the change of the variable tb + (1 —t)a = x, we have
1 Jl t* () =1 1 Jb (x —a)®
Ml+o) )y (tb+(1—t)a)2dx (b—a)?*T(1+ ) x2qx
1
_(b _ a)z‘x

Jl ! (£ (@7 + (1= 0¥ ()] T) (ar)™

<
= o (tb+ (1 —1t)a)29x

(dx)*

a

1 b ()
M+ o) |, x@aDa )

a% b 1 N
T ), ]

Letting ﬁ =u and from ﬁ(dx)“ =

1

Z—2q)~ (du)*, we obtain

1 Jb L g ! 1 Jb“q( )% — (b2 — @ 24)”
MI+ o) Jo xCa 0 P = 222q)2 T + ) J 224 T 22901t a)

1

I—2q)% (du)*, we obtain

Letting ﬁ =u and from ﬁ(dx)“ =

1 Jb 1 1 1 Jb”q (b2 —aa)”

Mi+o) ), qu‘x(dx)oc — T 2q i1 a) (du)* =

al-2q (1-2q)*T(1+a)
Substituting (4.17) and (4.18) into (4.16), we have

N 1 1 tx N
M T L b+ (1—t)ayzax 4V

X X
, {(bzzq _ a2—2q> as (bl—Zq _ al—Zq) ]

(b—a)22T(1 + «)

(2—2q)« (1—2q)

Similarly, we have

(dt)

« 1 1 (1—1)

M2 = ) L (tb + (1 —t)a)2qe
1 1 Jb (b—x)%
S (b—a)2T(1+«) J, x24e

. |:boc(b12q _ a1—2q>°‘ (bZ—Zq _ a22q>°‘]

T (b—a)T(1+a) (1—2q)> - (2-29)

(dx)®

(4.15)

(4.16)

(4.17)

(4.18)

(4.19)

(4.20)
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From Lemma 2.6, by simple calculation, we get

1 1 I'(1+po)
—— | |1—=2t|*P(dt)* = . 421
M1+ «) L' 7P (dt) rM+p+1)«) (421)
Thus, combining (4.14), (4.15) and (4.19), (4.20), (4.21), we obtain
f(a) +f(b) a%*b*  _(«)f(x)
——T(1 al
2 ( +o‘)(b—a)°‘ b x20
1 1
a*b*(b—a)* I'1+px) TS T B DTS
The proof is completed. [

Remark 4.8.

In Theorem 4.7, we take o« = 1, which is [7, Theorem 2.7].

Acknowledgment

This work was supported by the National Natural Science Foundations of China (No. 61672356) and
Shaoyang City Science and Technology Plan Project of China(No. 2016GX04). Also, the author is very
grateful to editor Prof. Xiao-Jun Yang.

References

(1]

(2]
3]
(4]
[5]
[6]
[7]
8]
[9]
(10]
(11]
(12]
(13]
(14]
(15]

[16]

A. Akkurt, M. Z. Sarikaya, H. Budak, H. Yildirim, Generalized Ostrowski type integral inequalities involving generalized
moments via local fractional integrals, Rev. R. Acad. Cienc. Exactas Fs. Nat. Ser. A Math. RACSAM, 111 (2017), 797-
807. 1

M. W. Alomari, M. Darus, U. S. Kirmaci, Some inequalities of Hermite-Hadamard type for s-convex functions, Acta
Math. Sci. Ser. B Engl. Ed., 31 (2011), 1643-1652. 1

M. K. Bakula, M. E. Ozdemir, J. Petari¢, Hadamard-type inequalities for m-convex and (x, m)-convex functions, J.
Inequal. Pure Appl. Math., 2008 (2008), 12 pages. 1

G. Chen, H. M. Srivastava, P. Wang, W. Wei, Some further generalizations of Holder’s inequality and related results on
fractal space, Abstr. Appl. Anal., 2014 (2014), 7 pages. 2.7

L. Chun, F. Qi, Inequalities of Simpson type for functions whose third derivatives are extended s-convex functions and
applications to means, J. Comput. Anal. Appl., 19 (2015), 555-569. 1

S. Erden, M. Z. Sarikaya, Generalized Pompeiu type inequalities for local fractional integrals and its applications, Appl.
Math. Comput., 274 (2016), 282-291. 1

1. Tscan, Hermite-Hadamard type inequalities for harmonically convex functions, Hacet. J. Math. Stat., 43 (2014), 935-942.
1,1,48

M. A. Latif, M. Shoaib, Hermite-Hadamard type integral inequalities for differentiable m-preinvex and (x, m)-preinvex
functions, ]. Egyptian Math. Soc., 23 (2015), 236-241. 1

H. Mo, X. Sui, Hermite-Hadamard-type inequalities for generalized s-convex functions on real linear fractal set R*(0 <
a < 1), Math. Sci., 11 (2017), 241-246. 1

H.-X. Mo, X. Sui, D.-G. Yu, Generalized convex functions on fractal sets and two related inequalities, Abstr. Appl. Anal.,
2014 (2014), 7 pages. 1, 2.4

M. E. Ozdemir, M. Avci, H. Kavurmaci, Hermite-Hadamard type inequalities via (o, m)-convexity, Comput. Math.
Appl,, 61 (2011), 2614-2620. 1

M. E. Ozdemir, C. Yildiz, A. O. Akdemir, E. Set, On some inequalities for s-convex functions and applications, .
Inequal. Appl., 2013 (2013), 11 pages.

S. Qaisar, C.-J. He, S. Hussain, A generalizations of Simpsons type inequality for differentiable functions using (o, m)-
convex functions and applications, J. Inequal. Appl., 2013 (2013), 13 pages. 1

M. Z. Sarikaya, H. Budak, Generalized Ostrowski type inequalities for local fractional integrals, Proc. Amer. Math. Soc.,
145 (2017), 1527-1538. 1

W.-B. Sun, Q. Liu, New Hermite-Hadamard type inequalities for (x, m)-convex functions and applications to special means,
J. Math. Inequal., 11 (2017), 383-397. 1

W. Sun, Q. Liu, New inequalities of Hermite-Hadamard type for generalized convex functions on fractal sets and its
applications, J. Zhejiang Univ. Sci. A, 44 (2017), 47-52. 1



W. B. Sun, J. Nonlinear Sci. Appl., 10 (2017), 5869-5880 5880

(17]
(18]
(19]

[20]

X.-J. Yang, Local Fractional Functional Analysis and Its Applications, Asian Academic Publisher, Hong Kong, (2011).
2.7

X.-J. Yang, Advanced Local Fractional Calculus and Its Applications, World Science Publisher, New York, (2012). 1, 2,
2.1,22,2.3,25,26,2.8,45

Y.-]. Yang, D. Baleanu, X.-]. Yang, Analysis of fractal wave equations by local fractional Fourier series method, Adv. Math.
Phys., 2013 (2013), 6 pages. 2

X.-J. Yang, F. Gao, H. M. Srivastava, A new computational approach for solving nonlinear local fractional PDEs, J.
Comput. Appl. Math., (in press). 1

X.-J. Yang, F. Gao, H. M. Srivastava, New rheological models within local fractional derivative, Rom. Rep. Phys., 2017
(2017), 12 pages. 1

X.-J. Yang, F. Gao, H. M. Srivastava, Non-differentiable exact solutions for the nonlinear odes defined on fractal sets,
Fractals, 2017 (2017), 9 pages. 1

X.-J. Yang, J. T. Machado, C. Cattani, F. Gao, On a fractal LC-electric circuit modeled by local fractional calculus, Comm.
Nonlinear Sci. Numer. Simulat., 47 (2017), 200-206. 1

X.-J. Yang, J. A. Tenreiro, D. Baleanu, Exact traveling-wave solution for local fractional Boussinesq equation in fractal
domain, Fractals, 2017 (2017), 7 pages. 1



	Introduction
	Preliminaries
	Generalized harmonically convex function
	Some results related Hermite-Hadamard type inequalities

