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Abstract

In the paper, the authors correct the paper “Mevliit Tunc,
On some integral inequalities for s-geometrically convex func-
tions and their applications, Int. J. Open Problems Com-
put. Math. 6 (2013), no. 1, 53—63; available online at http:
//dz. doi. org/10. 12816/ 0006155 .”
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1 Motivations

The concept of s-convex mappings was introduced in [4, Definition 1.9] as
follows.

Definition 1.1 ([4, Definition 1.9]). For some s € (0,1], a function f : I C
R, = (0,00) — Ry is said to be an s-geometrically convex function if the
iequality

F(@y' ) < [F@N[F) (1)
holds for all z,y € I and X\ € [0, 1].

Remark 1.2. Let s € (0,1] and let f : I C R, — R, be an s-geometrically
convex function.

1. If s =1, the s-geometric convexity becomes a geometric convexity on R ;

2. Ifs € (0,1), then f(x) > 1 for allx € I. This can be deduced immediately
by taking x =y in (1).

The following integral identity was created in the paper [2].

Lemma 1.3 ([2, Lemma 2.1]). Let I C R and let f: I — R be differentiable
on I°, the interior of I, and a,b € I with a <b. If f' € L1(|a,b]), then

f(a);rf(b)_bia/a f(x)dx:b;a/o (1—2t)f (ta+ (1 — t)b)dt.

In [3], using Lemma 1.3, the following Hermite-Hadamard inequalities
about s-geometrically convex functions are established.

Theorem 1.4 ([3, Theorem 2.1]). Let f : I C R, — R be a differentiable
mapping on 1°, the points a,b € I° with a < b, and f' € Li([a,b]). If |f(a)] <
L and |f'(x)| is s-geometrically convex and monotonically decreasing on [a, D]
for s € (0,1], then

f a) + f b 1 b b—a
( >2 9 o | f@de) = ——Gis01(a), g2(a)),
where
(1
¥ ool

91(@) =4 2012 2 —Ina 21
\ (In )2 - ’
ri’ o = 1; (2)

g2(a) = 2012 — 20+ alna 21
\ (In )2 @ ’

a(u,v) = [ (@["|f' ), u,v>0,
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and

Gi(s; g1(a), ga() = [F'(D)*[g1(als, 5)) + ga(a(s, ))].

Theorem 1.5 ([3, Theorem 2.2]). Let f : I C R, — R be a differentiable
mapping on I°, the numbers a,b € I° with a < b, and f'" € Li([a,b]). If
|f'(2)|2 is s-geometrically conver and monotonically decreasing on [a,b] for
g>1,if |f'(a)] <1, and if%+%: 1 and s € (0,1], then

b 1 b h—
f(“);f()—b_a/a flx)daz| < QGGz(s,q;gg(&)),
where
@={a=1
g3la) =< a—1
na a7l
and

Ga(s, 45 95()) = |/ (0)*[gs(ax(gs, gs))] V2.

Theorem 1.6 ([3, Theorem 2.4]). Let f : I C R, — R be a differentiable
mapping on 1°, the points a,b € I° with a < b, and f' € Li([a,b]). If |f'(a)] <
1 and |f'(z)|? is s-geometrically convex and monotonically decreasing on [a, b]
forq>1 and s € (0,1], then

fla+fo) 1 [
5 —b_a/af(:v)dx

b—a
5 Gs(s,q; 91(), ga()),

<

where g1(a) and ga(«) are defined in (2), and

Ga(s,4; 91(), g2()) = | F (D) *{ g1 (a(gs, 45))] "/ + [ga(x(gs, gs))]"/ 7}
Remark 1.7. From the conditions in Theorems 1.4 to 1.6, we derive that
|f'(@)] <1 for x € [a,b].

Let s € (0,1, g > 1, and f : I € Ry — R,. By the second item in
Remark 1.2, under conditions of Theorems 1.4 to 1.6,
1. if s =1, all the results in Theorems 1.4 to 1.6 hold;

2.if s € (0,1) and |f'(x)] = 1 almost everywhere on I, the results in
Theorems 1.4 to 1.6 hold on I.

In this paper, we aim to correct errors appeared in Theorems 1.4 to 1.6.
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2 Lemmas

In this paper, we will apply the following lemmas.

Lemma 2.1 ([1, p. 4]). Let 0 < u<1<nand 0 < s,t <1. Then
st+1-s

Iuts S ,uSt and nts S n

Lemma 2.2. Let o € (0,1]. Then

1
1 57 o = 1)
M(a)é/ [1=2ta’dt =9 (4~ 1)Ina - 2(va - 1)° (3)
0 , aF#1
[In a]?
and
N 2 [ atd ; o=t 4
= t = —
@e [atar=da-1 (@
Ina
Proof. 1t is straightforward. ]

3 Corrections
Now we begin to correct errors in Theorems 1.4 and 1.6 as Theorem 3.1 below.

Theorem 3.1. Let f : I C R, — R be a differentiable mapping on I°, the
numbers a,b € 1° with a < b, and " € L([a,b]). If s € (0,1] and |f'(z)|? is
s-geometrically convex and monotonically decreasing on |a,b] for ¢ > 1, then

flay+f®) 1
5 —b_a/af(:lr)dx
b

< S P @I O P @I ),

where M(«) is defined in (3).

Proof. Using Lemma 1.3 and by Holder’s integral inequality, we have

a b —a [
‘f( );f@_bia/a f(z)da ng/o 11— 26][/(ba + (1 — )B)] dt

b 1 1-1/q r1 1/q
< 2“(/0 |1—2t|dt> [/0 11— 2t||f/(ta+ (1 —t)b)|7dt| . (5)
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By the s-geometric convexity and monotonicity of | f’|? on [a, b] and by virtue
of Lemma 2.1, we obtain

[f'(ta+ (1= ))|" < | f'(a'0") "< |f'(a)
< |f @I O [ @] )"

Substituting the inequality (6) into the inequality (5) and by Lemma 2.2, we
arrive at

‘f((l);f(b) _bi@/abf(x)dx

b—a [* ,
gT/ 11— 26/ (ta + (1 — 0)b)| d ¢
0

b— 1 1-1/q1 pr1 1/q
< QQ(/O |1—2t|dt) U |1—2t||f’(ta+(1—t)b)|th}

qts

7

(6)

b—a/l 1-1/q ) y i 1/q
< — (5) [If( (b / 1 —2e[[| £ (@) ')~ dt}
b—a (1) 1 1 N il—s| gt / 11y —1\5971/a
=220(5) r@rr eI @I o
Theorem 3.1 is thus proved. O]

If taking ¢ = 1 in Theorem 3.1, we can derive the following corollary.

Corollary 3.2. Let f : I C Ry — R be a differentiable mapping on 1°, the
points a,b € I° with a < b, and ' € Ly([a,b]). If s € (0,1] and |f'(z)| is
s-geometrically convex and monotonically decreasing on |a,b], then

fla+fo) 1 [
2 _b—a/a J(w)dw

where M(«) is defined in (3).

(@1 OIM (L @] )7,

If letting s = 1 in Theorem 3.1, we obtain

Corollary 3.3. Let f : I C Ry — R be a differentiable mapping on 1°, the
numbers a,b € I° with a < b, and " € Li([a,b]). If |f'(x)|? is geometrically
convexr and monotonically decreasing on |a,b| for ¢ > 1, then

f(a)2 b—a/f

where M («) is defined in (3).

< 22 e P OIM (I @£ 0) )",
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Now we correct errors appeared in Theorem 1.5 as follows.

Theorem 3.4. Let f : I C R, — R be a differentiable mapping on I°, the
points a,b € I° with a < b, and f' € Li([a,b]). If s € (0,1] and |f'(z)|? is
s-geometrically convexr and monotonically decreasing on |a,b] for ¢ > 1 with
L 1l—1 then

q T P ’

f(a)2 b—a/f

_2(p+ 1)

where N(«) is defined in (4).

o @ OUN (@I G,

Proof. Since |f'|7 is s-geometrically convex and monotonically decreasing on
[a, b], by Lemmas 1.3 to 2.2 and by Hélder’s inequality, we see that

'f )+ f(b) /f "

< T/o 11 —2t||f'(ta + (1 — t)b)| d ¢

< b;a{(/ol 1 —2t]pdt>1/p{/01 flta+ (1 —t)b)\th} v

b—a 10 N 1a(1=s) | £ (1) |a ' (4|59 —sq e
< st @l @ or
b—a

= 35+ @I OIN (@I )T

Hence, the proof of the Theorem 3.4 is complete. [
If putting s = 1 in Theorem 3.4, we have

Corollary 3.5. Let f : I C Ry — R be a differentiable mapping on 1°, the
numbers a,b € I° with a < b, and " € Li([a,b]). If |f'(x)|? is geometrically
convexr and monotonically decreasing on |a,b] for ¢ > 1 with % + ]l? =1, then

fla+fo) 1
2 a b_a/a f(z)dx
O (@l @)

= 2(p+1)

where N(«) is defined in (4).
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