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h n S a n S [ \ n V [ Xd V X [

∀t ∈ [0, D/β2] : ‖∇(C(t, x))‖ > β.

� nUj [

R(C(D/β2, x)) = R(x) +

∫ D

β2

0

∇(C(τ, x))2dτ

> R(x) +

∫ D

β2

0

β2dτ = R(x) + D
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A �
Gβ

� F � �E C K O �C � P « P OP tv Ov tC P w

O

� ¤ ­ ­ ¦ ÷ � Yb X W q β > 0] Gβ ' O�

� µ · · � ÷ � X ^ V \ n Vd X Z

H : [0, 1] × O → Gβ(O)

� SUT VW l q

H(t, x) = C(tD/β2, x).
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A ª
Fβ

EK K t �C F D � G P K C OP

∂O

F L D

F

� ¤ ­ ­ ¦ ÷ ∀ε > 0, ∃β > 0,Fβ(O) ⊂ (Oc ∪ F) ⊕ B(0, ε)�

� µ · · � ÷   q m V � W S \S Y W

F =
⋂

n∈N,n≥1

F1/n(O).

� Yb X W q S W \ V � Vb n ≥ 1

_ V \

Kn = F1/n(O) \ ((Oc ∪ F) ⊕ B(0, ε))

�S W a V

F1/n

S [ a _ Y [ V m c Yb b V _ X \ST V \ YZ Y _ Y � q S W

O] Kn

S [ a Yd Z X a \�� _ [ Y Kn ⊆ Kn−1

X W m ⋂
n≥1 Kn = ∅� � nUj [ c Yb [ Yd V N ∈ N] KN = ∅�
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A ²

�F �F « C OC �E �E L u O �C � G P �

¬ V \

Dε =
{

x ∈ O : ε ≤ R(x) ≤ ω(O) − ε
}

¬ X [ \ ¬ Vd d X [ n Yh [ \ n X \ ∃β > 0] [j a n

\ n X \

∀x ∈ Dε, β < ‖∇(x)‖.

¶ °¦ ¯­ ÷ � Yb r ∈ [ε, ω − ε] X W m

x ∈ Dε] \ n Vb V S [ X j W S � j V t ∈ [0, ω/β2] [j a n \ n X \

R(C(t, x)) = R(x) + r

� µ · · � ÷

• R(C(ω/β2)) ≥ ω − ε

g X � X S W l q l Yj W m S W � \ n V S W \ V � b X _ k �

• t 7→ R(C(t, x))

S [ S W ab V X [S W �û�
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�

A ¸

s �C « F t

CR

� Yb x ∈ Dε

X W m

r ∈ [0, ω − ε − R(x)]]

CR(r, x) = C(x, t),

c Yb \ n V j W S � j V t [ X \S [ cq S W �

C(x, t) = r�
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rè

s � �C C ¹ LC ÿ �F GE OE C K

�j Z Z Y [ V x, C(t1, x), C(t2, x) ∈ Dε� ¬ V \

r1 = R(C(t1, x)) − R(x) X W m

r2 = R(C(t2, x)) − R(x)

x

s1

s2

C(t1, x)

C(t2, x)

β(t2 − t1) < s2 − s1 ≤ t2 − t1

β(s2 − s1) < r2 − r1 ≤ s2 − s1

β2(t2 − t1) < r2 − r1 ≤ t2 − t1
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r �

� P � F G �E tK � �E O � LC K K P w

CR

� [S W � \ n V [ V S W V� j X _ S \S V [ Z _j [ \ n V � VW Vb X _ ¬S Z [ a n S \� l Yj W m Y W

C] Y W V a X W [ n Yh �

� ¤ ­ ­ ¦ ÷ � Yb X W q ε > 0] j [S W � \ n V X Z Z b YZ b S X \ V β > 0

∀x, x′ ∈ Dε, ∀r ∈ [0, ω − ε − R(x)], ∀r′ ∈ [0, ω − ε − R(x′)]

h V n XT V

‖CR(r, x) − CR(r′, x′)‖ ≤ 1

β
|r − r′| +

((

1 +
1

β

)

eω/εβ2

+
1

β

)

‖x − x′‖
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�

r A

ì I OC L DE L u

CR

�C v P L D

Dε

» c

ε1 < ε2] \ n VW

Dε2 ⊂ Dε1 .� n VW

CR

m V � W V m Y W

Dε1

Vf \ VW m [ \ n Vd X Z

CR

m V � W V m Y W

Dε2 �

� Y] CR

S [ m V � W V m j W Xd l S �j Yj [ _ q Y W

⋃

ε>0

Dε = O \ Oω.

CR

S [ _ Y a X _ _ q ¬S Z [ a n S \� X W m \ n Vb V c Yb V a Y W \S W j Yj [�
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r r

þ P « P OQP tv sv tC P w

Oρ

ö ï ¤ · µ¤ ­ ÷ » c

ρ < ω] \ n VW

Oρ

S [ X m V c Ybd X \S Y W b V \�b X a \ Y c

O� �j b \ n Vbd Yb V
O ' Oρ�

� µ · · � ÷ � [ V \ n Vd X Z Hρ : [0, 1] × O → Oρ

`

(t, x) 7→
{

CR(t(ρ − R(x)), x)

S c
R(x) ≤ ρ

x
S c

R(x) ≥ ρ

� n S [ S [ X m V c Ybd X \S Y W b V \�b X a \ Y c

O

\ Y

Oρ�

» c h V j [ V H(ρ+ω)/2

h V � V \ \ n V n Yd Y \ YZ q V� j ST X _ VW a Vl V \h V VW

O

X W m

Oρ�
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r �
G

ρ
β

� s �E « « E L u

Fβ

�E O �

Oρ

�C wP �C ý G P K � �C

¬ V \

G
ρ
β

l V \ n V a _ Y [j b V j W m Vb

C

Y c

Oρ ∩
Fβ(O)`

G
ρ
β = C(R+, Oρ ∩ Fβ(O))

� ¤ ­ ­ ¦ ÷ » c

ρ < ω X W m

β > 0] G
ρ
β ' O�

� µ · · � ÷ G
ρ
β ⊂ Oρ ' O

g [ \ X b \ [ > ρ Xh X q cb Yd l Yj W m X b q X W m � Y V [ c X b \ n Vb k �

� Y] Y W _ q W V V m \ Y [ n Yh

G
ρ
β ' Oρ

`
(t, x) 7→ C(tD/β2, x)
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Mλ

� ¤ ­ ­ ¦ ÷ » c

λ < ω] \ n VW ∃β > 0] [j a n \ n X \

G
λ
β ⊂ Mλ

� µ · · � ÷ ¬ V \

ε = min
(

λ
2 , ω−λ

2

)� � n Vb V Vf S [ \ [ β0 > 0 [j a n \ n X \`
∀0 < β ≤ β0, d(Oc, Oλ ∩ Fβ(O)) > λ + ε

~ n Y Y [ V β [d X _ _ VW Yj � n [ Y \ n X \

(λ + ε)
√

1 − β2 > λ

x ∈ Oλ ∩ Fβ ⇒
R(y) > λ + ε

1 − F(x)2

R(x)2 ≤ β2
⇒ F(y) > λ

� Y] Oλ ∩ Fβ(O) ⊂ Mλ� � n V b V [ \ c Y _ _ Yh [ cb Yd c X a \ \ n X \

t 7→ F(t, x)

S [

S W ab V X [S W �û�
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r �

BF E L s �C P �C «

ö ï ¤ · µ¤ ­ ÷ » c

λ < ω(O)] \ n VW

Mλ(O) ' O�

� µ · · � ÷

•

�S W a V t 7→ F(t, x)

S [ S W ab V X [S W �] � Yh m Y V [W { \ _ V XT V

Mλ�
•

� Yh \ X ^ V \ n V T X _j V β cb Yd Z b VT S Yj [ _ Vd d X c Yb h n S a n
G

λ
β ⊂ Mλ

•

  q m V � W S \S Y W ] � Yh m Y V [W { \ _ V XT V

G
λ
β

�

•

� V n XT V [ V VW \ n X \

O

� Yh [ \ Y

Gβ

j W m Vb
(t, x) 7→ C(tD/β2, x)

» \ Y W _ q b Vd X S W [ \ Y Yl [ Vb T V \ n X \
Mλ ⊂ Oλ

[S W a V

F(x) ≤ R(x)�


