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Abstract

In this paper, we mainly study two kinds of length preserving closed convex curve

flows on the plane. Under these two kinds of flows, if the initial closed convex curve

is a generalized constant width curve, then the curve will still maintain a generalized

constant width under these two kinds of flows, and the width is equal to the width

of the initial curve. Especially, if the initial curve is a constant width curve, then the

curve will always maintain a constant width under these two kinds of flows, and the

width is equal to the width of the initial curve.
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1. Úó9Ì�(J

²¡þ­�6�ïÄ´AÛ©ÛÆ���©|, Cc5, Ñu�«Ôny�Úy¢¯K�I

�, ­�É	å�K��)�A6�5����5�õ�'5ÚïÄ. 31984c§Gage Hamilton3

© [1]¥ïÄ
Í¶�­�Â 6 {
∂F (u,t)
∂t

= k (u, t)N (u, t)

F (u, 0) = F0 (u)
(1.1)

ª¥F (u, t) : [a, b]× [0,∞) → R2´�x²¡4­�, k (u, t)´�é­Ç, N (u, t) ´ü S{�þ.

y²
�Ð©­��²¡{ü4à­��, K3üzL§¥���±à5, �3k��mSÂ ¤

���:. © [2–5]ïÄ
o«ØÓa.���Ý6.

�©Ì�ïÄ�Ý¼ê¥¹k| ¼ê�ü«��Ý­�6, �ÄXJÐ©­�´°Ý

�ωm (θ, 0)�2Â�~°­�, @o­�3ùü«6euÐ, ´Ä�±2Â�~°, ¿�°Ý�Ð©

­�°Ý��?
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Äk32010c, ��p3© [5]¥ïÄL�Ý¼ê�±e(��­�6. �F0 ´Ð©4à­�,

F (u, t) : S1 × [0, T )→ R2 ´�x²¡1w­�. F (u, t) ÷v±eüz�§ ∂F
∂t

=
(
p (u, t)− 1

k(u,t)

)
N (u, t)

F (u, 0) = F0 (u)
(1.2)

Ù¥p = p(u, t)�üz­��| ¼ê, N = Nin(u, t)�üz­��ü S{�þ, k(u, t)�üz­

��­Ç.

l© [5]¥�±��µF0´²¡þ�Ð©4à­�, ­�F (u, t)36(1.2)eüz, 3üzL§¥

­�X(u, t)�±4à5ØC, �­�3uÐL§¥C��5��, �ÝL(t) �±ØC, ¡ÈA(t) O

�, ��mªuÃ¡�, 3C∞ ÝþeÂñ�k��.

duUCuÐ�§���©þ�K�­��ëêL«, 
Ø¬K�uÐ­��AÛ/G, ¤±

·�ÀJ·����©þ5{z­�1��AÛ©Û, Ïd, 3© [5]¥�±�ÄXe�ª(1.2)�d

�uÐ¯Kµ  ∂F
∂t

=
(
p (u, t)− 1

k(u,t)

)
N (u, t)− 1

k

∂(p(u,t)− 1
k(u,t))

∂s
T (u, t)

F (u, 0) = F0 (u)
(1.3)

Ù¥T (u, t)�ü ��þ.

��32017c, 
À(Ú�²�3© [6]¥�ïÄL�Ý¼ê¥¹k| ¼ê�­�6. �F0´

Ð©4à­�, F (u, t) : S1 × [0, T )→ R2 ´�x²¡1w­�. F (u, t) ÷v±eüz�§ ∂F
∂t

=
(
p (u, t)− αL(t)

2π
+ (1− α) 2A(t)

L(t)

)
N (u, t)

F (u, 0) = F0 (u)
(1.4)

Ù¥p = p(u, t)�üz­��| ¼ê, N = Nin(u, t)�üz­��ü S{�þ, L(t)�üz­�

��Ý, A(t)�üz­��¡È, 0 ≤ α ≤ 1§3α�ØÓ���¹e, üz­���ÝÚ¡È�üN

5ØÓ, �©Ì�ïÄα = 1��¹, = ∂F
∂t

=
(
p (u, t)− L(t)

2π

)
N (u, t)

F (u, 0) = F0 (u)
. (1.5)

l© [6]¥�±��µF0´²¡þ�Ð©4à­�, ­�F (u, t)36(1.5)eüz, 3üzL§¥

­�X(u, t)�±4à5ØC, �­�3uÐL§¥C��5��, �ÝL(t) �±ØC, ¡ÈA(t) O

�, ��mªuÃ¡�, 3C∞ ÝþeÂñ�k��.

duUCuÐ�§���©þ�K�­��ëêL«, 
Ø¬K�uÐ­��AÛ/G, ¤±

·�ÀJ·����©þ5{z­�1��AÛ©Û, Ïd, 3© [6]¥�±�ÄXe�ª(1.5)�d

�uÐ¯Kµ  ∂F
∂t

=
(
p (u, t)− L(t)

2π
+
)
N (u, t)− 1

k

∂(p(u,t)−L(t)
2π )

∂s
T (u, t)

F (u, 0) = F0 (u)
(1.6)
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�©�Ì�½nQãXe:

½n1.1 XJÐ©4à­�´°Ý�ωm (θ, 0)�2Â�~°­�, @o36(1.3)euÐ, ­��

±2Â�~°, ¿�°Ý�Ð©­�°Ý��.

½n1.2 XJÐ©4à­�´°Ý�ωm (θ, 0) = m · L(0)
2π
�2Â�~°­�, @o36(1.6)eu

Ð, ­��±2Â�~°, ¿�°Ý�Ð©­�°Ý��.

�©�(�Sü:

�©©�n�Ü©, 1�Ü©�ÚóÚÌ�½n, ùÜ©Ì�0�
�Ý¼ê¥¹k| ¼ê

�ü«��Ý�­�6�ïÄ�µ9(J, Ó��Ñ�©�ïÄ8�ÚÌ�(J; 1�Ü©�ý�

�£, ùÜ©Ì�½Â
| ¼ê!°Ý¼ê±92Â�°Ý¼ê, ±9ü�­��Ún; 1nÜ©

�Ì�½n�y², ùÜ©Ì�|^��p3© [5]¥9
À(Ú�²�3© [6]¥ïÄ�²¡þü

«��Ý�4à­�6�Ñ�©�Ì�½ny².

2. ý��£

½Â2.1 [7]à8�| ¼ê: �K�k.4à8, 3²¡þ?¿À��IXx0y. g�:0Ú�

�0R. �R�u0R��K���?¿���G1(P1, θ). 8p1�þ(.�p, =

p = sup {p1 : G1(p1, θ) ∩K 6= ∅} , (2.1)

Ù¥G1�K�����L«G1�K���¿g. �(2.1)ª¥p�A���G(p, θ)w,�K�| �,

¡�K÷θ���| �. ¼êp(θ)¡�à8K�| ¼ê.

½Â2.2 [7]°Ý¼ê: Ú?¼ê

ω(θ) = p(θ) + p(θ + π), (2.2)

w,, ω(θ)´éu��θ,Úθ+π�ü²1| ¼êm�ål,¡�à8K÷θ���°Ý,¼êω(θ)¡

�à8K�°Ý¼ê.

½Â2.3 [8] 2Â�°Ý¼ê: éu�êm ≥ 2,ω(θ) = p(θ) + p(θ + π)�í2/ª�µ

ωm (θ) = p (θ) + p

(
θ +

2π

m

)
+ · · ·+ p

(
θ +

2 (m− 1)π

m

)
(2.3)

Ï�

1 + cos

(
2π

m

)
+ · · ·+ cos

(
2 (m− 1)π

m

)
= 0,

sin

(
2π

m

)
+ · · ·+ sin

(
2 (m− 1)π

m

)
= 0

¤±ωm (θ)��:O�À�Ã', �§�±Ï� 2π
m
.

DOI: 10.12677/pm.2023.131008 77 nØêÆ

https://doi.org/10.12677/pm.2023.131008 


ë¬©§ÜL


Ún2.1 [5] XJ4à­�F (u, t)Uì�§(1.2)üz, Kk

pt =
1

k
− p (2.4)

Ún2.2 [6] XJ4à­�F (u, t)Uì�§(1.5)üz, Kk

pt =
L

2π
− p (2.5)

3. Ì�½n�y²

½n1.1�y² d

p+ pθθ =
1

k
(3.1)

2dÚn2.1��

pt = pθθ (3.2)

qd½Â2.3��

∂ωm (θ, t)

∂t
=

∂

∂t
(p (θ, t)) +

∂

∂t

(
p

(
θ +

2π

m
, t

))
+ · · ·+ ∂

∂t

(
p

(
θ +

2 (m− 1)π

m
, t

))

=
∂2p (θ, t)

∂θ2
+
∂2p

(
θ + 2π

m
, t
)

∂θ2
+ · · ·+

∂2p
(
θ + 2(m−1)π

m
, t
)

∂θ2

=
∂2ωm (θ, t)

∂θ2

(3.3)

XJÐ©­�´°Ý�ωm (θ, 0)�~°­�, @ok

ωm (θ, t) =
1

2
√
πt

∫ +∞

−∞
ωm (θ, 0)e−

(θ−u)2
4t du = ωm (θ, 0) (3.4)

=3uÐ¥­��2Â~°5�±ØC, ¿�°Ý�Ð©­���.

íØ1 [5] AO/, �m = 2�, XJÐ©­�´~°­�, @o­�36(1.3)e©ª�±~°,

¿�°ÝØC.

½n1.2�y² d½Â2.3�Ún2.2�

∂ωm (θ, t)

∂t
=

∂

∂t
(p (θ, t)) +

∂

∂t

(
p

(
θ +

2π

m
, t

))
+ · · ·+ ∂

∂t

(
p

(
θ +

2 (m− 1)π

m
, t

))
=
L (0)

2π
− p (θ, t) + L (0)

2π
− p

(
θ +

2π

m
, t

)
+ · · ·+ L (0)

2π
− p

(
θ +

2 (m− 1)π

m
, t

)
= m · L (0)

2π
− ωm (θ, t) .

(3.5)
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d(3.5)�Ð©^�� {
∂ωm(θ,t)

∂t
= m · L(0)

2π
− ωm (θ, t)

ωm (θ, 0) = m · L(0)
2π

(3.6)

e¡)�§(3.6), Äk-

ωm (θ, t) = C (t) e−t (3.7)

é(3.7)üà'ut¦��
∂ωm (θ, t)

∂t
=
dC (t)

dt
e−t − C (t) e−t (3.8)

ò(3.7)�\(3.6)2éá(3.8)�
dC (t)

dt
= etm · L (0)

2π
(3.9)

é(3.9)�mü>È©�

C (t) = ωm (θ, 0) +m · L (0)

2π

(
et − 1

)
(3.10)

ò(3.10)�\(3.7)�

ωm (θ, t) =

[
ωm (θ, 0) +m · L (0)

2π

(
et − 1

)]
e−t (3.11)

Ï�ωm (θ, 0) = m · L(0)
2π

, ¤±ωm (θ, t) = m · L(0)
2π

, =½n1.2¤á.

íØ2 AO/, �m = 2�, XJÐ©4à­�´°Ýω(θ, 0) = L(0)
π
�~°­�, @o3

6(1.6)euÐ, ­��±~°, ¿�°Ý�Ð©­�°Ý��.

�©`: 3½n1.1¥, em = 2, KT(J3© [5]¥���pïÄ. �©�(J3½Â
2Â

�°Ý¼ê�Ä:þé�c�(J?1
í2, �éu�c®k�(J, ¬�´L�
.
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