
Pure Mathematics nØêÆ, 2023, 13(4), 1056-1061

Published Online April 2023 in Hans. https://www.hanspub.org/journal/pm

https://doi.org/10.12677/pm.2023.134111

Aa4à­��­ÇÈ©
Ø�ª

ÜÜÜLLL


∗§§§ëëë¬¬¬©©©

�H���ÆêÆÆ�§�H&²

ÂvFÏµ2023c3�20F¶¹^FÏµ2023c4�21F¶uÙFÏµ2023c4�28F

Á �

Green-OsherØ�ª´��î�à¼ê�­ÇÈ©Ø�ª§�©K�Ä�
~��AÏà¼ê

3Green-OsherØ�ª¥���­ÇÈ©Ø�ª§�©ÏL3Green-OsherØ�ª¥§�²¡4

à­�oaà¼ê§��
'uù
à¼ê3­ÇÈ©�°(e.§ù
e.=�l�Ú¡Èk

'"

'�c

à¼ê§Green-OsherØ�ª§Steinerõ�ª

Curvature Integral Inequalities
for Some Classes of Closed
Convex Curves

Zeyuan Zhang∗, Huiwen Zhao

School of Mathematics, Yunnan Normal University, Kunming Yunnan

Received: Mar. 20th, 2023; accepted: Apr. 21st, 2023; published: Apr. 28th, 2023

∗ ÏÕ�ö"

©ÙÚ^: ÜL
, ë¬©. Aa4à­��­ÇÈ©Ø�ª[J]. nØêÆ, 2023, 13(4): 1056-1061.
DOI: 10.12677/pm.2023.134111

https://www.hanspub.org/journal/pm
https://doi.org/10.12677/pm.2023.134111
https://www.hanspub.org
https://doi.org/10.12677/pm.2023.134111


ÜL
§ë¬©

Abstract

Green-Osher inequality is the integral of curvature for strictly convex functions in

general, some special convex functions get curvature integral inequalities in Green-

Osher inequality. In this paper, we apply four types of convex functions of plane

closed convex curve to Green-Osher inequality. We get some exact lower bounds on

the integration of these convex functions over the curvature. These lower bounds

depend only on arc length and area.
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Ø�ª�Green-Osher Ø�ª�U?/ª, Ùe.=�l�Ú¡Èk'.∫
Γ

1

k
ds ≥ 15L2 − 44πA

8π

∫ 2π

0

kndθ ≥ πLn + π[(2n−1 − 2)L+
√
L2 − 4πA](

√
L2 − 4πA)

n−1

2n−1An∫ 2π

0

1

kn
dθ ≥ Ln + [(2n−1 − 2)L+

√
L2 − 4πA](

√
L2 − 4πA)

n−1

(2π)
n−1

Γ�î�à�1w­�, Ù±�P�L, ¤�¡ÈP�A, ­ÇP�k, éun ∈ N+, �n ≥ 2, �

�=�Γ��±��Ò¤á.
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3k.à«�þ�î�à¼êA^�Green-OsherØ�ª¥

�Ñ�(J, �²¡4à­�oaà¼ê, ��
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à¼ê3­ÇÈ©�°(e., ù
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=�l�Ú¡Èk'.
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½n1.1 �K´²¡�k.à�, Ù±�P�L, ¤�¡ÈP�A, �Γ�R2¥�4à­�, Ù­

Ç�»� 1
k
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0

e
1
k dθ ≥ 2πe

L
2π , (1.1)

��=�Γ��±��Ò¤á.
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k
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e
1
k − e− 1

k dθ ≥ 2π(e
L
2π − e− L

2π ), (1.2)

��=�Γ��±��Ò¤á.
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0

e
1
k + e−

1
k dθ ≥ 2π(e

L
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−L
2π ), (1.3)
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k
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^Green-OsherØ�ªÚSteinerõ�ª�Ñ�©�Ì�½ny².

2. ý��£

½Â2.1 [1, 4]�K´²¡�k.à�, Ù±�P�L, ¤�¡ÈP�A. PAK(t)�K + tB�¡

È, Ké¤kt ≥ 0, k

AK(t) = A+ Lt+ πt2; (2.1)

d�§«��¡È´'u�mt���õ�ª, AK(t) = A+ Lt+ πt2¡�K�Steinerõ�ª

�t1 ≥ t2´Steinerõ�ª�ü��, K

t1 =
−L+ u

2π
; (2.2)

t2 =
−L− u

2π
; (2.3)

Ù¥

u =
√
L2 − 4πA.

½Â2.2 [1, 4]�Γ�R2¥�1w�4à­�, Ù­Ç�»¼ê�ρ(θ).PF (x)´R+ þ�î�à

¼ê, K
1

2π

∫
S1

F (ρ(θ))dθ ≥ 1

2
(F (−t1) + F (−t2)); (2.4)

���� ∫
S1

F (ρ(θ))dθ ≥ π(F (−t1) + F (−t2)); (2.5)

��=�Γ��±��Ò¤á.Ù¥, t1Út2´K�Steinerõ�ª��.

3. Ì�½n�y²

½n1.1�y² òà¼êF (x) = ex�\(2.5)�Ø�ª¥, �∫ 2π

0

e
1
k dθ ≥ π(e−t1 + e−t2)

= π(e
L−u
2π + e

L+u
2π )

= πe
L
2π (e

−u
2π + e

u
2π )

≥ 2πe
L
2π

(3.1)
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0

e
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k dθ ≥ π[(e−t1 + e−t2)− (et1 + et2)]

= π(e
L−u
2π + e

L+u
2π − e

−L+u
2π − e

−L−u
2π )

= π[e
L
2π (e

−u
2π + e

u
2π )− e

−L
2π (e

−u
2π + e

u
2π )]

= π(e
L
2π − e

−L
2π )(e

−u
2π + e

u
2π )

≥ 2π(e
L
2π − e

−L
2π )

(3.2)
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e
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1
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L−u
2π + e

L+u
2π + e

−L+u
2π + e

−L−u
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L
2π (e

−u
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−L
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��=�Γ��±��Ò¤á.

½n1.4�y² òà¼êF (x) = − ln x
x
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2π

L− u
ln
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2π
+

2π

L+ u
ln
L+ u

2π
)

= −2π2[
ln(L− u)

L− u
+

ln(L+ u)

L+ u
− ln 2π

L− u
− ln 2π
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]

= 2π2[− ln(L− u)

L− u
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L+ u
+

2L

4πA
ln 2π]
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ln 2π

(3.4)

dØ�ªA^
− ln x
x
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