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Abstract

Through this research article we prove the Ostrowski inequality for conformable integrals.

1 Introduction

Ostrowski presented an interesting integral inequality connected with differentiable mapping in 1938:
Let I C R be an interval, I° be the interior of I and h : I° — R be a real-valued function. Then the
classical Ostrowski inequality [30]

1 ($721+22)2
< |+ —2 - hl e}
< |3+

‘h(w) - /ZQ h(z)dx

22— 21 Jy

holds for all = € [z, 25] with the best possible constant 1/4 if 21, 29 € I° with 23 < 29 such that |h/(z)] < M
for all z € [21, 22].

Many endeavours have been made on generalizations, extensions and variants of Ostrowski type inequal-
ities for the past 60 years (see [4, 13, 14, 15, 16, 20, 24, 33, 36)]).

Definition 1 Let 21,20 € R with z1 < z3. Then a real-valued function h : [z1, 22] — R is said to be convex
if
hl(1 = 7)py 4 rpg] < (1 —7)h(py) + rh(py)

Y pq, o € [21,22] and r € [0,1]. h is said to be concave if —h is conver.

It is well known that the convexity is one of the most important tools to discover inequalities, many
generalizations for the convexity can be found in the literature [7, 8, 9, 10, 22, 31, 34, 35, 37, 38].

Let 0 < 8 <1,r>0and g: [0,00) — R be a real-valued function. Then the conformable derivative
Dgs(g)(r) of g at r [23] is defined by

r r+erl=B) —g(r
Datg)r) = L) iy ST Z000) 0

g is said to be conformable differentiable if the limit in (1) exists. The conformal derivative at 0 is defined
by Ds(g)(0) = lim Dys(g)(r).

Let 21,29, A\, c € R be constants, and h; and hy be differentiable at » > 0. Then the following formulas
can be found in the literature [23]:

s
dﬁ?‘

s

A A—B
(7") = Ar ’dg?“

(¢) =0,
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B by (1) + 2aha(r) = 2 (r) + Zzii,(hz(ﬂ%

d/g’l” dg?"

T 0nIa) = halr) () + o) 2 (s (1),
dy (hm) )M ) — M) (e ()
dor \halr) () |
B (a(har)) = B o) 2 (ha(r)

BT BT

if hy is differentiable at ho(r). In addition,

ds L sd
@(fu(r))ﬂ"1 ﬁg(hl(r))

if hy is differentiable.
Let 8 € (0,1] and 0 < z1 < z9. Then the function g : [z1, 2] — R is said to be conformable integrable if

zZ2 Z2
/ g(x)dgz = / g(x)z?tda
z1 Z1

exists. All conformable integrable functions on [z1, 2] is denoted by Lg([#1, 22]). Note that

o) = 1700 = [ 484

21

for all 8 € (0, 1], where the integral is the usual Riemann improper integral.
For theory and applications for conformable integrals and derivatives we refer the readers to refer the
article [1, 2, 3, 4, 5, 6, 11, 17, 18, 19, 21, 25, 26, 27, 28].
Anderson [12] established the conformable integral version of the Hermite-Hadamard inequality
B = h(z1) + h(z2)

h(z)dgx < ————""==
ZQB — zf 2 / 2 ’

for the conformable differentiable function A : [21, 23] — R with 8 € (0,1] and Dg(h) is increasing. Moreover,
if h is decreasing on [z1, 23], then

21+ 2 z2

h( 1+ 2)§ ﬁﬁ 3 h(z)dgz.
2 Z9g —Z1 J=

The main purpose of the article is to present the Ostrowski type inequalities for conformable integrals by

use of convexity.

2 Main Results

In order to establish our main results we need a lemma, which we present in this section.

Lemma 1 Let 21,25 € RT and h[z1, 23] — R be a differentiable function on (z1,22). If Dg(h) € Lg([21, 22])
where B € (0, 1], then the following identity holds:

=2 29— 2
5 b 2 [ h(s)dgs = — [+ D),
Zog —RZ1 Y= 29 — 21

h(z) —
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where

T—2q

I = /Ozg—zl (1 =t)z + t29)281 — zlﬁ((l — 1)z + tZQ)ﬂ_l)DB(h)((l D)z + tz)t Pt

I, = 1 (1= t)21 +t20) 2071 — 25 (1 — 121 + t20)° 1) Dp(h) (1 — )21 + tzo)t Pt

T—2z1

Z2—21
Proof. Integration by parts, we have

T—2q

Bo= [T 0m 4 )P = (0 = 02+ ) ) D)1~ )21 + ta)

r—2z1

= /Ozz—zl (((1 -tz + tZQ)B — zlﬁ)h’((l — )21 + tzo)dt

r—z

h((1—t)z) +tz) |21

= (A =t)z +t22)7 —27)

29 — 21 0
rT—ZzZ1
o h((1—t ¢
_/ o /6((1—7‘;)21+t22)ﬁ_1(22_z1) (( )Z1+ ZQ)dt
0 o
B_ B .
It W PR h(s)dss
z2 — 21 Z2 =21 Jy,
where, we have used the change of variable. And similarly we get
1
I, = (1= t)z1 + )27 — 25 (1 — )21 + t22)? 1) D (R)((1 — t)z1 + tzo)dt
P
i 1
B (1 =t)z1 +t20)" = 25 )1/ ((1 = t)21 + t25)dt
Tr—z]
E—
h((1 —1t)z; +t 1
= (1 —t)z +tzo)’ — 225) ( )71 + tz9)
Zg — 21 @z
e
1 h((1—t¢ t
B B((1—1t)z1 thZQ)B*l(ZQ,Zl) (( )21 + Z2)dt
i P
E—
B 8 zz
2’2 — T ﬂ
= 7}1 _ h d .
29 — 21 (x) 29— 21 J, (S) BS

This completes the proof. m

Theorem 1 Let 21,22 € RT and h : [z1,22] — R be a differentiable function on (z1,z2) such that Dg(h) €
Lg([z1, 22]) where 8 € (0,1]. If |W/(x)| is convez, then the following inequality holds:

hz) — —2 Lfmwm

B,

S%L%M%+%MMawum+%mw@m,
Zy — 2

where

A, = (1 - (22—9”)4> 44 (1 _ (mm2) | (oa) )Z{a_lzz

4 4(2’2 - 21)4 12 3(2’2 - 21)3 4(2’2 - 21)4
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12 3(22 - 21)3

(20 — )t 2(20 — )3 8 1 (20 — )2 8
4(22 — 21)4 3(22 — Zl)‘3 2 2

m = (o) 4 (G r) 7 - (5 st ar * 36— a) &

e _z<x—21>3)zf+<<ﬂﬂ—zlf”

1 (20 — 2)3 (20 —x)* 1 1 (20 — )
+<— i )3>z§ z1+ (12—2(22_21)2

zZ9 — 21)2 14(22 — Z1)4 3(22 — Z1)3

(
_(@=2)t ) e (@=z)  (@=z)" ) s,
4) ' 2+<3 4(22—21)4> >

. (22 — 21)°
(=t 4 - GEte)
(& — 2)? ix—a>)zﬁ_(1_<$—ﬁf>z§

1 ($ — 21) 3 1
Bo=\5-5—wz)2 (z- 1 3

2 2(22 - Zl) 6 2(22 - Zl) 3 zZ9 — Zl) 3 3(22 - Zl)
—y8,9 > 0,8 € (0,1] clearly the functions ¢, and ¢, are convex.

Proof. Let o;(y) = ¥~ ! and p,(y) =
Now using Lemma 1, the convexity of ¢, p, and convexity of |h'|, we have

‘h(:c)f ﬁﬂ . Zzh(s)dﬁs’

Zog —R21 Yz
: 2:2<AQH“1”ﬁ+mV¥Wﬂlwa+th
+ :_21 (25 — (1 —t)z1 + tz2)?) W/ (1 — t)z1 + tzz)ldt)
= ZZ; — ?3 </02 (((1 = t)21 +t20)P7H((1 — t)21 + tzo) — 27 ) |I/ (1 — )21 + tzo)|dt
+ /zle (25 — (1 —t)21 +t22)°) W' (1 — t)z1 + tz2)|dt>
< S </0 (1 =02 428 ) (1= )21 + t22) — 20)[W((L = )z + t2)
1
+ e (Zg ((1- t)Z1 +tzy ))|h (1=1t)= +t22)dt>
< 55 ( [T = 0 (= 0+ ) = )0 IR a0)] + )
29 — 21 0
+ /) I e e DICEDICYE th’(zz)l}dt>
< ZE[ + BN )] + (2 B )]
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Corollary 1 Let x = (21 + 22)/2. Then Theorem 1 leads to

z2 _
o ) P h(s)dgs| < 22 [ + Bo)W (21)] + (A + B ()], (1)
5 B P VB
2 1 21 2 1
where 15 11 11 5
o pp g, Mo 5 s 3
LT 5 Tgett 2T g At g T g
1 1 1
%1 = ézg — ﬂzlﬁ — Ezg,
11 5 5 1 1
2 SISV V. B 2 TR S0 O
2= 10" Tigett 2T ygete AT gt T g

3 1 7
®, —3.0_ L. 3
82 T 1271 T

Remark 1 Let § = 1. The inequality (1) leads to

h(252) - o ] < 2R+ W,

which was proved by U. S. Kirmaci in [29].

Theorem 2 Let 21,25 € RT and h : [z1,22] — R be a differentiable function on (z1,22) such that Dg(h) €
Lg([21,22]) where B € (0,1]. If |h'|? is convex for ¢ > 1 and ¢~ +p~1 = 1, then the following inequality

holds:

< 22BN T{RLGB)IN I + (B ()|}

h(zx) — 5 b 5 /Z2 h(s)dgas

2 — 2

+(B(8)' 7 (BB (21)]7 + B2 (B) W (22)|]}

Q=

where

B 1 (29 — )4 1 (20 — )3 (20 — )4 1
Q[l (ﬂ) a (4 B 4(2’2 — Zl)4> / + (12 3(2’2 — 21)3 + 4(2’2 — Zl)4> zlﬁ 2

+<1 I ) N C kD >zé“zl + <1 L k. x);

12 3(22 — 21)3 4(22 — 21)3

(@zf_%ﬂ@xf>£_<1_(@xf)zﬁ

d(z9 — 21)*  3(z2— 21)3 2 2(z9— )2

it R G RN R e i e

(22 — 21)?
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o - (e ) o (B )
) () - ()

%= (3o hy) 4~ (st maaan) 4 st #

Proof. Using Lemma 1, it follows that

h(z h (s)dgs
— Zl z1
< G5 / B (OB o S R () PR B L)
Zy — 21 | Jo
1
XDg(h)((1 = t)z1 + tzp)dt + /zle (1 —t)21 +t20) 27 — 2
x(((1 = t)z1 +t22))° ) Da(h) (1 — t)z1 + tzo)dt
_ Z; - Z; /’ (1= )21 + t29)% — 20VR' (1 — t)z1 + tzo)dt
Zy — 21 | Jo
1
+ [ (8 = (= t)z + ) )W (1 — t)z1 + tzo)dt
- 2" /* (1= )21+ t20) "1 (1 = £)21 + t20) — 22) B/ (1 = t)21 + t2o)dt
Zy — 21 | Jo
1
+ [ (= (A= t)z + ) )W (1 — )z + tzo)dt
< 2= /* (1= 8287 4 1287 (1 = t)21 + t20) — 20V W (1 = £)21 + t20)dt
zy — 21 | Jo
1
+ [ (2 = (L= 0)2) + t20) W (1= )21 + t20)dt].

Now, making use of power mean inequality we get
T—2q

L7 =0 (0 21 4 122) — )W = D+t
0

1—1

- (/ZQ—zl (((l_t)2151+t251)((1—t)21+t22)—zf)dt> “
0

w—2y 1

(77 =0 T - 0 1) = L= )21+ )

and similarly, we have

(B = (=R =)W (L = )21 + t2o)|dt
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1—1
q

r—2z1

< ([, -z eha)

2221
1

X (/ ( —((1—t)20 + 1t ))|h (1—1t)z + tzz)th> ’

r—2zq

Z2—21
Now by the convexity of |h'|? from above, we have

r—2zq

[ (= 087 - 0+ 120) — )W - 02 + )

/07 (=27 4+ £25 (1 = )21 + t20) — 7)) [(1 = )W (20)] + t|I (20)| )bt

T—zq

= |W(z) /O* (L= 6)2P 7 287D (1 = Bz + tz0) — 20) (1 — byt

IR (20)]7 /* (L= 6)2P 7 4 287 (1 = )2y + t29) — 20 )tdt
0
2, (B)|W (21)]7 + A (B) [P (22)]7

and

(25 = (L= t)) +t2)) |1/ ((L = t)z1 + tz0)| dt

< [ (@ = (= 0E ) [ = DR ()l 4+t (z2) e
- |h/(z1)|q/ml (25 — (1 —t)2] +t25)) (1 — t)at

z2—21
1

HI ()7 | (2 = (1= )2] + t25))tdt
z9—21

= BB (21)| + B, (B[ (z2)|*

where, we have used the identities

T—zq

[T 0 NG - 0 ) -
0

(1 _ <—w>‘°’> Sy <2<x —2)?  @—a) ) S,

3 3(22 — 21)3 (ZQ — 21)2 3(212 — 21)

n (2@—21)2 (x—21)° )Zg ((:z:—z1) p_T—a g

z
3(z9 — 21)3 2 =z !

(2:2 - 21)2 3(22 - 21)3

A(B)

and

1 2 2
29 — X (22 — 2) 1 (x — 2z1)
— (226 - ((1 )Zl e ))dt 22—z 22’8 - 2(22 - 2’1)225 - ( C 2(z—21)? 25 - %(5).

Hence, we have the result in (4). m
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Corollary 2 Let x = (21 + 22)/2. Then Theorem 2 leads to

21+ = 29 — 2 _1 1
h( : 2 2) / h(s)dgs| < ; lﬁ[(m(ﬁ))l  {[2A (B) [P (21)|7 4+ B (B)|W (22)]]} @
- 2'1 7 2y — 21
+(B(B) 7 {[A (B (21)]7 + B, (B) W (22)|9]} 7 |, (2)
where
T s, 1 s L s L 5 134
A(0) = 2141 + TR + 372 A + 2172 T 34
1 1 3
B(B) = 525 - ng - gzgv
15 _ 11 4 5 3
009) = ool + gzt + g e g g
_1ls 1 5 15
BuBf) = 5% ~ 504 ~ 3%
11 5 4 5 4 1 1
Q[z(ﬁ) = 192 f + @ 13 12’2 + 17922’2'3 12’1 + 67425 — gzlﬁ,
35 1 g T3
Bo(f) = 5% ~ 571 ~ 5%

Remark 2 Let § = 1. The inequality (2) leads to

z2
‘h (21—1—22)_ 1 / h(s)ds‘
22 — 21 Jzy

< (2—=) (;)1‘1’ l(lh’(zl)q;rflh’(@)l‘?)‘l‘ N <|hl(2’2)q;42|h’(zl)|q>é]7

which was proved by U. S. Kirmaci in [29].

Theorem 3 Let 21,20 € RT and h : [21,22] — R be a differentiable function on (z1,22) such that Dg(h) €
Lg([21,22]) where B € (0,1]. If |h'|? is convex for ¢ > 1 and ¢~ +p~1 = 1, then the following inequality
holds:

h‘(m) - Zﬁ ? Zﬁ h h(S)d/gS
22 — 21 1 29 — )2 , T — 2)2 ) a
< 225l ( (5 - a2t Y et + (322 ) n (22)|q>

L (8, ( (32225 ) e + ( (5- a2l |h'<22>q> ]

2, (B,p) = / C =0T (1 = bz + t20) — )

where

Q[z(ﬁvp) = (225 - ((1 - t)zlﬁ + tzg))pdt‘
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Proof. Using Lemma 1, it follows that

B /zz
h(x) — h(s)dgs
( ) 22@ _zlg . ( ) B
zZ9 — X2 :212211
< 2on / (1= )z + )81 — 2B((1 = t)z + )P )
Zy — 21 | Jo
1
XDg(h)((1 = t)z1 + tzp)dt + /zle (1 —t)21 +t20)27 — 2
x(((1 = t)z1 +t22))° 1) Da(h) (1 — t)z1 + tzo)dt
= Z2-= /’ (1= )21 + t22)® — 20VR' (1 — t)z1 + tzo)dt
Zy — 21 | Jo
1
+ (2 = (=02 + t20) )W (1 = )21 + t20)dt
- 2" /* (1= )21+ t20) 1 (1 = £)21 + t20) — 22) B/ (1 = £)21 + t20)dt
Zy — 21 | Jo
1
+ [ (= (A= t)z + ) )W (1 — )z + tzo)dt
< 2= /* (1= 0287 4 1287 (1 = t)21 + t20) — 20V W/ (1 = £)21 + t20)dt
zy — 21 | Jo
1
+ (2 = (L= 0)2] + t29) W (1= )20 + t20)dt].

Now by the Holder inequality

T—2q

L7 = 0 a0 02 b)) = 021+ )

1
1 p— 1

</ W1 =) + %nth) q

P

< (/ (1= 025 4 2871 — )21 + t2s) — zf)”dt>
0

< (/ (L= 127 4 287D (1 = D)z + tz0) — zf)”dt>
0

X (/0 [(1- t)|hl(21)‘q +t|h’(22)q]dt>

— (2, (8.p))} < (- 2225 ) o+ (5o |h’<:a2>|q}>

and similarly, we have

|=

1 (25 — (1L —t)2] +tz5)) |1/ (1 — t)z1 + tzo)|dt

T—2zq1
Z2—*1
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< (/ (25—((1—t)Zf+tz§))”dt> (/ |h’((1—t)zl+t22)|‘1dt)q
: (/ (z§—<<1—t>zl+tz2>ﬁ)”dt> (/ [<1—t>|h’<zl>|q+t|h'<22>q}dt)

CRENE ( (a2t ) e+ (5 - e=2l) |h'<zQ>|q> :

Corollary 3 Let © = (21 + 22)/2. Then Theorem 3 leads to

z1 + 22 B =
h( 5 ) 7 h(s)dgs

e (%w’p))%sml(m)'q; lh/(@ﬂq)q+<ﬂz<ﬁ,p>>i('h/(m'qgg'h’(gz)f)ql’ 3)
29 — 21

where

A, (8,p) = /j (1= )27 7 4 25 ((1 — )21 +t20) — 27)"dt,

W) = [ (- (-0 + t:5)

1

2

Remark 3 Let § = 1. The inequality (3) leads to

z2
‘h (Zl‘LZZ) - / h(s)ds
2 zZ9 — 21 21

<3|h/(21)|q s |h/(22)|q> % + <|h/(21)|q + 3h/(2’2)|q) (II] )

22 — 21

2+ (p +1)7

<
- 8 8

which was proved by U. S. Kirmaci in [29].

Theorem 4 Let 21,20 € RY and h : [21,22] — R be a differentiable function on (z1,22) such that Dg(h) €
Lg([21,22]) where B € (0,1]. If |h'|? is convex for ¢ > 1 and ¢~ +p~! = 1, then the following inequality
holds:

e 2h<s>dgs| < @ﬂl<m> (€48, @) (=) + €,(8, @) I (2)]%)

Zyg — 21 J= 2y — 2 22— 21

h(z) —

Q|-
~—~
=~
N

+ ( 2o ) " (@B I ()7 + 4B, ) (2)]%)

22 — 21

where

&\ (8.9) = / T (= )8 1Y (1 =ty ) — D) (1 ),

T—2zq1

¢, (8,q) = / C ()T 2T )z o) — 2F) et
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¢ (B,q) = (25 — (1= t)2] +t25))"(1 — t)at,

r—2zq1

1
¢, (B,q) = (25 — (1 —t)2) +t25))"tdt.

T—2zq1

22721

Proof. Using Lemma 1, it follows that

B .
h(zx) — h(s)dgs
-2
oy
< Z; — Z}; / (M= )z +t20)?P T = (1 = )2 + 120)77)
Zy — 21 | Jo
1
xDg(h)((1 = t)z1 + tze)dt + /zfz (1 =1t)z + t29)2P 7t — 2]
22*211
X(((1 = t)z1 +t22))° 1) Da(h) (1 — t)z1 + teo)dt
= ; }3 / S (U= t)z1 +t20)° = Z)R (1 = )21 + t20)dt
Zy — 21 | Jo
1
+ [ (= (A= t)z + ) )W (1 — )z + tzo)dt
22*211
z z =,
- Z2— 21
= 5> / (((1 = t)21 +t22)P7H((1 — t)21 +tz0) — 27 )W ((1 — t)21 + tzo)dt
z5 — 21 |Jo
1
+/ (28— (1= )21+ t20)* )W (1 — )21 + t20)dt
.’1)721
z 2z 1 =
— z2 =21 _ -~
< S / (L= 1)2] 7" + 287 (1 = )z + tz2) — 2 )W (1 — D)1 + 2ot
Zy — 21 | Jo
1
+ (25 — (1 —t)2) +t20)) R/ (1 — )21 + t2o)dt|.
oy
zZ2—21

Now by the Holder inequality
T—2q

/()ZQ_Z1 (1= 1)2] 7 2871 = t)21 +t2) — 20) | (1 — )21 + t2o)|dt

1
z—z1 ?
2221
[
0
1

o R R N _ LB ((] — aqr )’
><</ (L =t)2y 7 +t2y (L —t)z1 +tze) — 27) W (1 = t)21 + t22)] dt>

IN

/ZW1 dt
0

y (/OZz—n (1= t)2) 7 125 ((1 = t)21 +tzo) — 20) (1 — t)|1 (20)|9 + t|hl(22)q]dt>

IN

1
q
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Q=

— ( o ) (€8, @) (21)|* + €. (B, ) I (22)])

22 — 21

and similarly, we have

/1_ (1 —1)2) +t22)P) |1 (1 — t)21 + t2)|dt
< (/ dt) . (25 — (1 —t)2} +t25))!|W (1 —t)21 + tz2)|th) ’
: </ dt) < . (25 — (L =1)27 +125))*[(1 = )|/ (21)[ +t|h’(zQ)|"]dt> q

22—21> B, q) |1 (z1)|? 4+ €4 |h' (22)]7 )%
| |

Theorem 5 Let h : [z1,22] — R be an (-differentiable function on (z1,z2) for € (0,1]. If Dg(h) €
Lj([21, 22]) and |W'|7 is concave on [21, za] for q > 1, then the following inequality holds:

o) = JRCIEE T |2 (G |+ 2ol (5) ] )

where

29 = (§- 52705+ (el - femal ) o

22— % 5 (22_33)2 Jé] 1_ (x_zl)z B
B(B) = Z3 — 21 2z — 21)2 " (6 2(22 — 21)2> 2
1 29 — )4 1 29 — )3 2 — x)*
o = (-5 (- )
1 (290 — )3 (29 — )4 _ 1 (20 — )2
+<12_ 3(2’22—21) 4(222—,21) )zg £ (12_2(,222—,21)2
29 — )t 2(z — =)

( ’ L8 (L (22 — x)? Lo+
4(2:2 — 2’1)4 + 3(2:2 — 2’1)3> 142 (2 2(22 — Z1)2> 1

N (x—2)* 2(:1:—2'1)3) 3
(

2(z2 —21)%  Az2— =)t 3(z2—21)3
(x—21)° (z —=z1)*

(
" <3(Z2 — 1) 4(z - 21)4) :
(

4((22—22;14) 4" - (2((3;2—223?2) 2t
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(70 - (72~ (e ) o4
(1 (z—2) 2) e (1 _(@mzm)? | (@oa)? ) 2028

2 2 ZQ - Zl 2 6 2(2’2 - 21)2 3(2’2 — 21)5

L (z=2)%\ s4
-5 - 25 .
3 3(2’2 — Zl)
Proof. Since |A'|? is concave so |h/| is also concave (for details see [32]) Now taking into consideration
Lemma 1, it follows that

B =
h(z) — h(s)dgs
Zg — Zf z1 b
ey
z = /* (1= )28 4 8287 ((1 = £z + t20) — 20 )W (1 — Bz + t2o)dt
25 — 21 | Jo
1
+ (28 — (1 —t)2) +t20)) R/ (1 — t)21 + t2o)dt|.
ey
zg—2z1

and applying Jensen’s integral inequality, we have

T—2q

/0 (1= )™ + 287N = By +t22)) — 20) B/ (1= t)z1 + t2))|dt

IN

(/0 T =T TN = Bzt t2) — Zf)dt)

(B (O 0 0+ )~ ) (0 =0+ e
X —

JoE T (=020 8271 = D)z + 822)) = 27)

W (G )

Equivalently, we have

1 (55 = (=02 +45)) IW((1 = )21 + t20)]

T—2zq1

1 %sle 4 1—tzf+t22 1 —t)zy +tzo)dt

< ( / <z§—<<1—t>zf+tz§>>dt> W S (200 )@-9 ! '
Jooes (5= (= 0)2f + 1) ) a

_ / €2(5)

= Bk (%w))‘

Corollary 4 Let © = (21 + 22)/2. Then Theorem 5 leads to

b 21+Zz> B TRy -2 h’( 1(5)) h/(¢2(5)>
(3 7 ) e < S5 e (G ) |+ 20 (5 ) | ©
where 7 1 1 1 1

A(B) = ﬂz? + 5257122 + 5257121 + ﬂzzﬁ - 52‘?,
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1 1
B(8) = 5 - 1 - 24,
15 541 11 11 51 5 3 py1
11 5 1 5 1 541 1
—|—@sz2 + @zf z% + @2521 + az? — §222f,
1 1 541 +1 1 T i1
& (B) = gzlzg - ﬂz? BT 125 + 3 gt - B 22) — ﬂzzﬁ

Remark 4 Let § = 1. The inequality (6) leads to

e Ry ALCC B
2 zZ9 — 21 21 8

which was proved by U. S. Kirmaci in [29].

W <221;22> ’+

h, zZ1 + 222
3

|
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