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Abstract

In this paper,the following inequality:
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is established. An application of this inequality gives an improvement of Yang
Le's inequality.
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The following result is known as Jordan’s inequality: |
Theorem 1.1.

sinx

(1.1)

vV

2
— 21.
" - z € (0,7/2]

The inequality {.1) is sharp with equality if and only if = 7.
Jordan’s inequality and its refinements have been considered by a number Ineqig‘ﬁ{;’zﬂgﬁtgfg’;ﬁf;‘t; s
of other authors (see’], [2]). In [2] Feng Qi obtained new lower and upper

bounds for the functio”2; his result reads as follows: Wei Dong Jiang and Hua Yun
Theorem 1.2.Letz € (0,7/2], then _
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In this paper we will consider a new refined form of Jordan’s inequality and cUBaX
an application of it on the same problem considered by Zk&e-[7]. Our
main result is given by the following. Close
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In order to prove Theorerd.2 below, we need the following lemma.

Lemma 2.1 ([]). Let f, g : [a,b] — R be two continuous functions which are
differentiable on(a, b), let ¢’ # 0 on (a, b),if gis decreasing ofta, b), then the

functions
f@ -1 4 f@) =S
g(x) —g(b) 9(x) —g(a)
are also decreasing ofu, b). Sharpening of Jordan's
Inequality and its Applications
Theorem 2.2.1f z € (0, 7/2], then _ ,
Wei Dong Jiang and Hua Yun
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Proof. Let fi(z) = 222 fo(x) = —16z*, f3(2) = sinz — xcosz, fu(x) = 2°,
andz € (0,7/2], then we have. « dd
filz) 1 sinz—zcosz 1 fi(x) < >
fo(z) 64 x® 64 fa(z) Go Back
filx) 1 ) sin x Close
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is decreasing of0, 7), SO ?Egls decreasing of0, 7), then
2

T 2

%
fa(x) = fo(5)  m — 162"

is decreasing of0, 7). By Lemma2.1
Furthermoreli%lJr h(z) = =2, lim h(z) = 5. ThusZ? and;5 are the

) sinz _w

h(z) =

best constants ir?(1). So the proof is complete O Sharoen ,
arpening of Jordan’s
.. . . . . . L. Inequality and its Applications
Note: In a similar manner, we can obtain several interesting inequalities similar

to (2.9). For example, letf;(z) = 222 fo(z) = —4a?, f3(z) = sinz — L DI JENUE) I L v
zcosz, fi(r) = 2°, andz € (0,7/2], then (L.2) is obtained. If we letf, (z) =
L fo(x) = —8a°, fs(x) = sinz — wcosz, fu(x) = x*, then we have Title Page
2 N i(ﬁ 2% < sin < 2 n T — 2(7r3 _ 8%, Contents
m 3wl x s md PP Y
< 4
Go Back
Close
Quit
Page 5 of 8

J. Ineq. Pure and Appl. Math. 7(3) Art. 102, 2006
http://jipam.vu.edu.au


http://jipam.vu.edu.au/
mailto:
mailto:jackjwd@163.com
mailto:
mailto:nyjj2006@163.com
http://jipam.vu.edu.au/

Yang Le’s inequality {] and its generalizations which play an important role in
the theory of distribution of values of functions can be stated as follows.
fA>0 B>0 A+ B<mand0 <\ <1,then

(3.2) cos® AA + cos> AB — 2 cos AA cos AB cos A\t > sin® 7.

In [5] — [7] some improvements of Yang Le’s inequality are obtained. In a

similar way, based on the inequality.p) we can give the following. Sharpening of Jordan’s
Inequality and its Applications
Theorem 3.1.Let4; >0 (i =1,2,...,n), > A <m,ne€ Nandn # 1, _ '
0 < \ < 1’ then Wei Dong Jiang and Hua Yun
1<i<j<n
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and

A A—2

(3.4) sin=m < A4+ —=A(1 -\
2 2

since

(3.5) sin? A\t = 4sin® gﬂ' cos? %w.

Using the inequality (se€e])
(3.6) sin® A\ < H;; < 4sin® %7‘(

and the identity §.5) it follows that

1 2 ) 2
(3.7) 4 (A + 7 (1- X*)) cos® %W < H; <4 (A + 2 ;A1 - /\4))

let1 < i < j < n.Taking the sum for all the inequalities iB.7), we obtain
(3.2), and the proof of Theorer®.1is thus complete. O
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