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Abstract: In this paper, we first introduce the concept “harmonically convex func-
tions” in the second sense and establish several Hermite-Hadamard type inequalities
for harmonically convex functions in the second sense. Finally, some applications to
special mean are shown.
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1 Introduction

Throughout this paper, we let R = (—o0,4+00), Ri4 = (0,4+00). We first recall some

definitions of various convex functions.

Definition 1.1 A function f : I ¢ R — R is said to be a convex function on I if
f is a concave function if —f is a convex function.

Definition 1.2B8 4 A function f: I ¢ R\{0} — R is said to be a harmonically convex

function on I if
1

f(tx*I +(1—-t)y !
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f s said to be a harmonically concave function if —f is a harmonically convez function.

Definition 1.3 A function f : T € Ry — Ry is said to be an m-AH convex function

on I if
1

[f@)]+m(1=D)[f ()]~

f is said to be an m-AH concave function if —f is an m-AH convex function.

Flta+m(1=t)y) < ; nyel, te .1

Let f: I C R — R be a convex function. The following inequality is the well-known
Hadamard’s inequality

b
f(a;b)f%a/ f(x)dxﬁwv a,b e I with a <b.

We now recall some integral inequalities of Hermite-Hadamard type for some special

functions.

Theorem 1.1B8M  Let f: T ¢ R\{0} — R be a harmonically convex function, and
a,b €I witha <b. If f € L[a,b], then

2ab ab bf(ZE) f(a)+ f(b)
f(a—i—b) = b—a/a x2 dzgf'

For many recent results related to Hermite-Hadamard type inequalities, see [6]-[22].

The aim of this paper is first to introduce the concept “harmonically convex function” in
the second sense and establish some Hermite-Hadamard type inequalities for harmonically
convex functions in the second sense. Finally, some applications to special mean are shown.

2 Definition and Lemma

The concept of harmonically convex function in the second sense can be introduced as
follows.

Definition 2.12% A function f : I < R\{0} — R\{0} is said to be a harmonically
convex function in the second sense on I if

1 1
o) S mwrra—grgre Svehiebl e

f is said to be a harmonically concave function in the second sense if —f is a harmonically

convex function in the second sense.

Lemma 2.1  Let f(z) =a" (x € Ryq). If r <0 orr > 1, then f(z) = 2" is a harmon-
ically concave function in the second sense; If 0 < r < 1, then f(x) = z" is a harmonically
conver function in the second sense.

Proof. According to the properties of the function f(z) = 2" (z € Ryy), the following
results is valid:

(1) Forr <0orr>1, f(z) = 2" is a convex function;



