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Abstract

This article investigates two stronger versions of a curvature-type inequality of Legendre curves.
With the help of the Hausdorff distance and the L, metric, the stability of a curvature-type inequa-
lity of Legendre curves are concluded. Moreover, the result under the L, metric gives a positive
answer to the question appeared by Li and Wang.
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Figure 1. The astroid with support function p(¢)=2sin26
Bl 1 TR p(0)=2sin20 HER L

Ji BV 2R B TSR ASCE BN B R
1L Wy R O, FRBKIE N L, REGEHN A, 357 RSy MXHUE R4,

)
LZ ~\2 .
2A+8[——AJ+4Oh2(;/,7) . i=0,
\2 i
jSl(ﬂ(l)) dg> P (12)

B(i)(E—Aj+C(i)nhz(7,;7)2, i>1,
HtB(I) =327 R C(1)=8(8-37 ~3:2%), Hohiz1, hy(y.7) ML y 17 2 Ly frf, H(L2)
A5 RO 2 HAL Y p I SCHE RO

p(6)=a,+a,cos6+b sin6+a,cos26 +b, sin 26.

R LW TE LEET, K@) e 1.1 BN, FATAT PARE i
11, Bl Bi=1, HAET O, -k fBiied y Bl N EIBAN AT ih 2. 2597146 Hh 2 i
2, Hi=0mf, Q2RI CHRO]H A8 N K.

REHE 12 By 22k (- EmL, HABKRE L, BRI A 725 y RIERL,
)

2
2 2A+8(:—E—AJ+14547T h(7,7), i=0,
fsl(ﬂ(i)) do> (1.3)

2

B(i)(:—n—Aj+ D(i)nh, (7,7)", 21,

HiB(i)=3-22" Al D(i):%(S-BZ‘ -3-2%), Hdviz1, h(y7) MLy M7 2 Hausdorff JEES.

DOI: 10.12677/pm.2024.145157 28 FHIBH 2


https://doi.org/10.12677/pm.2024.145157

EHE 1.2 45 H 77 Hausdorff 852 T, (1.1 — Mtk inas .

ARSI EER R

A REANERSY, 3 NEI FMEELER, %30 EENEAI R H MBS, 5
AR AR TR, I E A - i R AR SRS BB SR A R R, 1%
I FH SCHR AR5 H AR 43035 45 H A SC B 8 5 B A A
2. g EA

Byl > ROZE L, WEAE - NRANERE v > SYH e

(y'(6).,v(0))=0, Voel,

ﬁ¢%@%€%ﬁ&)%ﬁﬂﬂo%ﬁ%%v%%ﬁ,ﬁ%ﬁ%%%t%%ﬁﬂﬂ%%%ﬂmmo

3y e frontal, K542 {v(0),u(0)} & R® EWFE ML y (0) s, b 1(0)=1(v(0)),
J FRTE R Liﬁﬁﬂ‘%ﬁﬁz%g . Ly 14 Frenet KRZe N

(qu_[o awlwm}
#(0)) \-1(0) 0 Jlu®))
Hepo(0)=(v'(0),u(0)), FFEAAE—ARIEERE S, 47
7'(0)=B(0)u(0)-
BlL, ek y R IEW M2k HAY B A% . Hoxd (¢, 8) R ik mh& ) — N EEA LS, @
PROTEDLEAE M2 i %) . Gl BRI EATR Sk E 2 R x5 g Z AR R[11]2
¢
181
BoFEM, E—KPIEIME L, f=0FR X&) & sl 1o, R O BT S REF—8, W
AR 2R — P B2, 2 IRIR[12]. BRI, B AR A AT AR i A 2R e 2
0> 0, ARy -l 2. SCHR2] PR, R O 2 B PR LR i e Oy €= 1R ZR
ARk, IR RAEIE =1 BRI L.
By S o R R4 =10 0B, AR SCIR2] P51 B 3.3 WA, LR y TR N
7(60)=p(8)(cosb,sin)+ p'(6)(-sin,cosb),
Hrh (cos@,sin0) R S LISRALVE R v o BB p(0) 5 iR SCEE BV E FIAR TR, 7ESCHR[2] 7
TN £ -T2 1SR EXHTE 0 St 4 p(0)>0 L p(0)+ p"(0)>0, Wy Apk—%
i g HISCHR[2] K 3.5, M

B(0)=p(0)+p"(0). (2.1)

FRALTFFi 2R,  p RARECK B L AREOI AR A T E SUA
L= §(p(6)+p”@ﬂ)d0= §p(6)d9, (2.2)
Azggpwxpwyufw»da (23)

EERRE, H—p & p RSB LIRS, 1A RFSREFEAZ. ik, AFHERIEL=0/) /-

DOI: 10.12677/pm.2024.145157 29 FHIBH 2


https://doi.org/10.12677/pm.2024.145157

el d

PR A TSR, — 2 i 2 AR A A FTRER IEAE . FUE A
L& - E Ly, SR BN
p(0)=a,+ Y. (a,coskd+h,sinkd),

k>1

5 I 23 F8 A 3 A1 Parseval 1E55 30, MR#EA(2.2)M13((2.3), w15
L =2mna,,

A=rna? +§Z(1—k2)(a§ +bk2)

k>2

K (2.6) i R H a, A by A2 2 y AL E 0 R, X if i &im 5, s

A

(2.4)

(2.5)

(2.6)

SN Y |

Steiner £
-2y, Ay, BISCEERRE N Py (6) R p, (0) , H F T B yy Ry, 22 A 22 1) o AR
Hausdorff #F 55
hy (71:72) =max, | P, (0) — P, (‘9)|
L, FE &

7/1 72 (J.S1|p1 (9)|2d9);-

AR - y SR BN B QAP HTE, (- 7 B S R BN

p(6)=a,+a,cos8+b sind+a,cos26+b,sin26.
WARR 7 N5 y KRR L .

E3p
|p(0)-p(0)|= kZ;(ak coskd +b, sinkd) 2 3|ak coskd +b, sinké),
WA
m@jf=éﬂ#+w) 2.7)
il
W (r.7)< X ai+b}. (28)
3. EELLRHVIERR
SEFR L1 HER B p" R p i SR Q)T
pY=p"+pt.
MR AR WA
Ju(B"Ydo=],(p") do+[,(p"?)do2[,(p") do
i1, XA (2.4)PLK i B FHT A
p(0)= ék (ak cos[k9+ j+bksin(k9+i§)j.
DOI: 10.12677/pm.2024.145157 30 H 2


https://doi.org/10.12677/pm.2024.145157

Easiied

M4 Parseval 1HZ L, 7T

2na. +nZ(af +bk2), i=0,

(i) do = k>1 .
Igl(p ) nZkZ‘(aerbkz), i>1. 3

k>1

Hi=0i, BXE25). X26). XE@NFMX(B.1), W4
[.B2do—2A— 8[——A)—n2(k2 1)(k* - 4)(af +b?)

k>3 3.2)
> 40y (af +b? ) =40h, (7,7,
k>3
NS HAN S k> 30, B a =h =0,
[FFE, F4RE Parseval fHZS=, 715

(i) 2d9—B : (E_AJ: K2 1) (k%2 k2 —3.2% (a2 + b2
.[Sl(ﬂ ) (I) 41 né( )( )(ak+ k) (3.3)
>8(8-3" -3-2 )n). (af +b7 ) =C (i) mh, (7,7)
k>3
T, BAEREOTS ALY k > 30, B9 8, =, =
EE 12 FAER Hi=0rf, HHEN(EB.2)M HoIderT fﬁ A
[.B*do—2A— 8(45—Aj—nz(k2 1)(k* -4)(aZ +b?)
k>3
o S 4)] (]
S}
1 1 1 1
é(k2—1)(k2—4)_E(ékz—fémj
1 1 1) 1 11 5
) e 2 P
CIRYRCE
[.pdo-2A- 8(—R—AJ %hl(m)z.
FEE, Hix>1mf, R4EX(B3)1E,
fsl(ﬁ“))zde—B(i)[%—AJ:n§(k2—l)(k2”2—k2‘—3~22‘)(af+bk2)
2(8-3”—3~22i)n§(k2—1)(a|f+bkz)
LIRS
k>3 k>3
DOI: 10.12677/pm.2024.145157 31 HsE


https://doi.org/10.12677/pm.2024.145157

el d

2i 2i yEA 1 I
HhD(i)=8-3"-3-2 oﬁﬂnbﬂtljzﬂﬁa& K]

2

.[Sl(ﬂ(i))zde_ B(i)[éll__n_Ajz D(i)ﬂh1(7:77)2'

W OEEE 1L, Hi=10, FEEAS0, Ah(r.7)>0. mR@7)H, MLk y HSCERECH
p(6)=a,+a,cos6+b sind+a,cos26 +b, sin 26,

XFH] y 50 (ay,by) AR O R E LT LR, XA H W 1.1 — A EmEE, B4011)
HRIAT O, y 2L T — 4B AT L. 35 & T ik, BA LR SR Azt » N
6 AR 26 [13]

AR T SCHR[2]HH R TR RR 1.1, 12 0] R PRI 00K S o e L Ao ot 28 308 gt 2 00 T AR AR o 2 (A A
S JE A 2 1R 22 2 W LS, TRNIRZR Wb il 2 110 LA B Rk

B
R SR A e A SO i R s
P

[1] Li, E. and Pei, D. (2021) Enveloids and Involutoids of Spherical Legendre Curves. Journal of Geometry and Physics,
170, 23 p. https://doi.org/10.1016/j.geomphys.2021.104371

[2] Li, M. and Wang, G. (2023) I-Convex Legendre Curves and Geometric Inequalities. Calculus of Variations and Partial
Differential Equations, 62, 24 p. https://doi.org/10.1007/s00526-023-02480-z

[3] Groemer, H. (1990) Stability Properties of Geometric Inequalities. The American Mathematical Monthly, 97, 382-394.
https://doi.org/10.1080/00029890.1990.11995611

[4] Zhang, D.Y. (2021) A Mixed Symmetric Chernoff Type Inequality and Its Stability Properties. Journal of Geometric
Analysis, 31, 5418-5436. https://doi.org/10.1007/s12220-020-00485-0

[5] Fang, J.B. and Yang, Y.L. (2023) Chernoff Type Inequalities Involving k-Order Width and Their Stability Properties.
Results in Mathematics, 78, 13 p. https://doi.org/10.1007/s00025-023-01889-4

[6] Gage, M.E. (1983) An Isoperimetric Inequality with Applications to Curve Shortening. Duke Mathematical Journal,
50, 1225-1229. https://doi.org/10.1215/S0012-7094-83-05052-4

[7] Gage, M.E. and Hamilton, R.S. (1986) The Heat Equation Shrinking Convex Plane Curves. Journal of Differential
Geometry, 23, 69-96. https://doi.org/10.4310/jdg/1214439902

[8] Pan, S.L. and Yang, J.N. (2008) On a Non-Local Perimeter-Preserving Curve Evolution Problem for Convex Plane
Curves. Manuscripta Mathematica, 127, 469-484. https://doi.org/10.1007/s00229-008-0211-x

[9] Lin, Y.-C. and Tsai, D.-H. (2012) Application of Andrews and Green-Osher Inequalities to Nonlocal Flow of Convex
Plane Curves. Journal of Evolution Equations, 12, 833-854. https://doi.org/10.1007/s00028-012-0157-z

[10] Yang, Y.and Wu, W. (2021) The Reverse Isoperimetric Inequality for Convex Plane Curves through a Length-Preserving
Flow. Archiv der Mathematik, 116, 107-113. https://doi.org/10.1007/s00013-020-01541-5

[11] Fukunaga, T. and Takahashi, M. (2013) Existence and Uniqueness for Legendre Curves. Journal of Geometry, 104,
297-307. https://doi.org/10.1007/s00022-013-0162-6

[12] Fukunaga, T. and Takahashi, M. (2016) On Convexity of Simple Closed Frontals. Kodai Mathematical Journal, 39,
389-398. https://doi.org/10.2996/kmj/1467830145

[13] Gao, L.Y., Zhang, Z.Y. and Zhou, F. (2020) An Extension of Rabinowitz’s Polynomial Representation for Convex
Curves. Beitrage zur Algebra und Geometrie, 61, 455-464. https://doi.org/10.1007/s13366-020-00494-8

DOI: 10.12677/pm.2024.145157 32 IR HF


https://doi.org/10.12677/pm.2024.145157
https://doi.org/10.1016/j.geomphys.2021.104371
https://doi.org/10.1007/s00526-023-02480-z
https://doi.org/10.1080/00029890.1990.11995611
https://doi.org/10.1007/s12220-020-00485-0
https://doi.org/10.1007/s00025-023-01889-4
https://doi.org/10.1215/S0012-7094-83-05052-4
https://doi.org/10.4310/jdg/1214439902
https://doi.org/10.1007/s00229-008-0211-x
https://doi.org/10.1007/s00028-012-0157-z
https://doi.org/10.1007/s00013-020-01541-5
https://doi.org/10.1007/s00022-013-0162-6
https://doi.org/10.2996/kmj/1467830145
https://doi.org/10.1007/s13366-020-00494-8

	勒让德曲线的曲率型几何不等式
	摘  要
	关键词
	Curvature-Type Geometric Inequalities of Legendre Curves
	Abstract
	Keywords
	1. 引言及主要结果
	2. 预备知识
	3. 主要结果的证明
	致  谢
	参考文献

