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(x1, x2, . . . , xn)

Pn(y) =
1

n

n∑

i=1

y{xi},

S S{x} =

{
1, x ∈ S

0, .

P1,n P2,n

Dn,n′ =
x
|P1,n(x)− P2,n′(x)|

α Dn,n′

√
nn′
n+n′ > Kα



I

g0 l

l − 1 w

(x, y) l

gl(x, y) =
2∑

m=−2

2∑

n=−2

w(m,n)gl−1(2x+m, 2y + n).

w(m,n) = ŵ(m)ŵ(n),



G0



ŵ(i) = ŵ(−i) i = 0, 1, 2.

2∑

m=−2

ŵ(m) = 1

l

↑ gl gl

l

Ll = gl− ↑ gl+1.

g0 =
∑

Ll.







f : R3 → R

f

Ω ∈ R3

(x, y, t) ∈ Ω

f(x, y, t) = c Ω

i0D

f(x, y, t) = g(ax+by+ct)

i1D

f(x, y, t) = g(a1x + b1y + c1t, a1x + b1y + c1t)

i2D

i3D

i0D i1D

i2D

i3D

i0D i1D

i0D i1D

Ω E ∈ R3 f

f( + ) = f( ), ∀ , , + ∈ Ω, ∈ E.

f 3− dim(E)



f(x, y, t)

S(x, y, t) = x, y, t, f(x, y, t),

∂f

∂
= 0, ∀ ∈ E.

E

ϵ( ) =

∫

Ω
∥∂f
∂

∥dΩ = TJ1 ,

J1 f

J1 =

∫

Ω
∇ ⊗∇ dΩ =

∫

Ω
[fx, fy, ft]

T [fx, fy, ft]dΩ,

⊗ fx fy ft f fx = ∂f
∂x

J1 = ω ∗

⎡

⎢⎣
f2
x fxy fxt

fyx f2
y fyt

ftx fty f2
t

⎤

⎥⎦

ω E

J1 f

J1 J1

H S K

H = 1
3 trace(J1) = λ1 + λ2 + λ3

S = M11 +M22 +M33 = λ1λ2 + λ2λ3 + λ1λ3

K = |J1| = λ1λ2λ3.

Mii J1 4− i



4− i

J1

H > 0 i1D S > 0 i2D

K > 0 i3D

i2D i3D
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i2D i1D i2D

i3D

J2 J3

J2

J2

J2 =

∫

Ω
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J2 = ω ∗
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⎤
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,

w

J2

J2

J1

S J2

S22 S25

H K H2



K2

(y1, 1), . . . , (yl, l), yi ∈ {−1, 1}



0 · + b0 = 0

· i + b ≥ 1 yi = 1,

· i + b ≤ −1 yi = −1

yi( · i) ≥ 1, i = 1, . . . , l.

1

∥ ∥ i
[yi( i − b)],

Φ( ) =
1

2
∥ ∥2.

1/∥ ∥

ξi

ξi = 0

0 < ξi ≤ 1 ξi > 1

Φ( ) =
1

2
∥ ∥2 + C

(
l∑

i=1

ξi

)
,



yi( i − b) ≥ 1− ξi.

C > 0
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