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,y

)
w
h
e
re

∀
(d
,y

)
∈

(−
1,
1
)2
,

κ
(d
,y

)
=

κ 0
(1

−
d
2
)
1
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−
1

(1
+
d
y
)
2
p
−
1

a
n
d

κ 0
=

(

2
(p

+
1
)
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−
1
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)
1
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−
1

.

R
e
m
a
rk
:
W
e
h
a
ve
3
c
o
n
n
e
c
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u
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.y
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a
n
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n
a
ry
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o
lu
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o
n
fo
r
a
n
y

|d
|
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n
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∈
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|ω

|
=
1.
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to
N
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1.
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P
a
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4
A
:
B
lo
w
-u
p
p
ro
fi
le
n
e
a
r
a
n
o
n
ch
a
ra
ct
e
ri
st
ic
p
o
in
t

T
h
.
T
he
re
ex
is
t
C
0

>
0
an
d

µ
0

>
0
su
ch
th
at

if
x
0
is
n
o
n
ch
a
ra
ct
e
ri
st
ic
,t
he
n
th
er
e
ex
is
t
d
(x
0
)
∈

(−
1,
1
),

ω
∗
(x
0
)

=
±
1
an
d

s∗
(x
0
)
≥

−
lo
g
T
(x
0
)
su
ch
th
at
:

(i
)
F
or
al
l
s
≥
s∗

(x
0
),

∥ ∥ ∥ ∥ ∥

(

w
x
0
(s

)

∂
sw
x
0
(s

)

)

−
ω
∗

(

κ
(d

(x
0
),
·)

0

)
∥ ∥ ∥ ∥ ∥

H

≤
C
0
e−

µ
0
(s
−
s∗

)

w
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re
th
e
en
er
gy
sp
ac
e

H
=

{

q
∈
H
1 lo
c
×
L
2 lo
c(
−
1,
1
)
|
‖
q‖
2 H

≡
∫

1 −
1

(

q2 1
+
(

q′ 1
)

2
(1

−
y
2
)
+
q2 2

)

ρ
d
y

<
+

∞

}

.

(i
i)
d
(x
0
)

=
T
′ (
x
0
).

R
k
.
W
e
h
a
ve
e
x
p
o
n
e
n
ti
a
lly
fa
s
t
c
o
n
ve
rg
e
n
c
e
(h
e
n
c
e
,
C
1,

µ
0
re
g
u
la
ri
ty
o
f
I 0
).

R
k
.
‖
w
x
0
(y
,s

)
−

κ
(d

(x
0
),
y
)‖
L

∞
(−
1,
1
)
→
0.

R
k
.
T
h
e
p
a
ra
m
e
te
r
o
f
th
e
p
ro
fi
le
d
(x
0
)
h
a
s
a
g
e
o
m
e
tr
ic
a
l
in
te
rp
re
ta
ti
o
n
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′ (
x
0
))
.
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th
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ro
o
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o
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n
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e
rg
e
n
ce

⊲
-
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e
s
e
t
o
f
n
o
n
z
e
ro
s
ta
ti
o
n
a
ry
s
o
lu
ti
o
n
s
is
m
a
d
e
u
p
o
f
n
o
n
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o
la
te
d
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o
lu
ti
o
n
s
(o
n
e
p
a
ra
m
e
te
r
fa
m
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n
e
e
d
m
o
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u
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ti
o
n
th
e
o
ry
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⊲
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h
e
lin
e
a
ri
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e
d
o
p
e
ra
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r
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ro
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n
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n
o
n
z
e
ro
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ta
ti
o
n
a
ry
s
o
lu
ti
o
n
is
n
o
n
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-a
d
jo
in
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e
n
e
e
d
to
u
s
e
d
is
p
e
rs
iv
e
p
ro
p
e
rt
ie
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o
m
in
g
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o
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th
e
L
ya
p
u
n
o
v

fu
n
c
ti
o
n
a
l
to
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n
tr
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th
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n
e
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ve
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p
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c
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is
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ie
4
B
:
C
o
n
v
e
rg
e
n
ce
fo
r
a
ch
ar
ac
te
ri
st
ic
p
o
in
t

T
h
.
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x
0
∈
IR
is
ch
a
ra
ct
e
ri
st
ic
,
th
e
n
,
th
e
re
e
x
is
t
k(
x
0
)
≥
2,

ω
∗ i

=
±
1
a
n
d

c
o
n
ti
n
u
o
u
s
d
i(
s)

∈
(−
1,
1
)
(o
rd
o
n
n
é
s
)
fo
r
i
=
1,
...
,k
s
u
c
h
th
a
t:

(i
)

‖
w
x
0
(s

)
−
k(
x
0
)

∑ i=
1

ω
∗ i
κ
(d
i(
s)
,·

)‖
H
→
0
a
s
s
→

∞
,

(i
i)
d
1
(s

)
→
1,
d
k
(s

)
→

−
1
a
n
d

ω
∗ i
ω
∗ i+
1

=
−
1.

(i
ii)

∣ ∣ ∣ ∣ ∣

1 2
lo
g

(

1
+
d
i(
s)

1
−
d
i(
s)

)

−
1 2
lo
g

(

1
+
d
j(
s)

1
−
d
j(
s)

)
∣ ∣ ∣ ∣ ∣

→
∞
fo
r
i
6=
j

a
s
s
→

∞
,

(i
v
)

E
(w
x
0
(s

))
→
k(
x
0
)E

(κ
0
)
a
s
s
→

∞
.

R
e
m
a
rk
:
A
s
s
→

∞
,
w
x
0
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e
c
o
m
e
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lik
e
a
d
e
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u
p
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s
u
m
o
f
s
ta
ti
o
n
a
ry
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o
lu
ti
o
n
s
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o
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o
n
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.
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a
ra
c
te
ri
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o
in
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a
re
is
o
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n
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ra
ti
o
n
).

-
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h
e
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lli
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b
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N
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-
A
t
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ra
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c
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≥
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