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p = − ρ ·ψ ψ =
∂ϕ

∂t
+

1
2
·( ∂ϕ
∂xi

)2 − gi ·xi

p ϕ gi =


0, 0, −g 
g (> 0)

p = 0 ϕ ≡ 0 x∗ = 0

γi =
∂χ

∂xi
χ =

∂ϕ

∂t
+

1
2
·( ∂ϕ
∂xi

)2;

χ

∂ϕ/∂n
∂2ϕ/∂t ∂n

χ ∂ϕ/∂t

xA ∗ x∗ A
A a(t, x∗) = 0;

a = 0,

(3.1) Dta = 0, (3.2) D2
t a = 0, ,

Dt Dt = ∂/∂t + ∂/∂xi ·∂ϕ/∂xi.

H B h = 0
b = 0

R R = H ∪ B r = h ·b F
p p− p = 0

ϕ ∂ϕ/∂t
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ϕ
ϕ W ∂W

R ∂ϕ/∂n r
ϕ ∂ϕ/∂n B∞ ϕ

W ∂ϕ/∂t
p

p = 0, Dtp = 0, D2
t p = 0,





∂ϕ

∂t
+

1
2
·( ∂ϕ
∂xi

)2 − gi ·xi = 0,

∂2ϕ

∂t2
+ (2 · ∂2ϕ

∂t ∂xi
+

1
2
· ∂
∂xi

((
∂ϕ

∂xj
)2)− gi) · ∂ϕ

∂xi
= 0.

F

∂ϕ/∂t
∂2ϕ/∂t2 ϕ ∂ϕ /∂t ϕ ∂ϕ/∂t F

ϕ ∂ϕ/∂t x ∗ F
ϕ ∂ϕ/∂t W

ϕ ∂ϕ /∂t
ϕ ∂ϕ/∂t g



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∂2g(x∗; y∗)
∂y2i

= − δ(x∗ − y∗) ∀x∗ ∈W, ∀ y∗ ∈W,

ni(y∗) ·∂g(x∗; y∗)
∂yi

= 0 ∀x∗ ∈W, ∀ y∗ ∈ R,

g(x∗; y∗) = 0 ∀x∗ ∈W, ∀ y∗ ∈ F,

g ∀x∗ ∈W, y∗ →∞
n∗ ϕ

ϕ(x∗) = (−G (ϕ ) +G n(
∂r

∂yi
·∂ϕ
∂yi

))(x∗) (x∗ ∈W, y∗ ∈ R)
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

y∗ ∈F
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·•(y∗))
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∂r
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·∂•
∂yi
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
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ds(y∗)(∂r(y∗)
∂y∗

−1 ·g(x∗; y∗) ·∂r(y∗)
∂yj

·∂•(y∗)
∂yj

),

• ϕ G n B
∂r /∂xi ·∂ϕ /∂xi ϕ

R

∂r

∂xi
·∂ϕ
∂xi

= − ∂r

∂t
.

ϕ W ϕ r

ϕ(x∗) = −(G (ϕ ) +G n(
∂r

∂t
))(x∗).
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∂ϕ/∂t
∂ϕ/∂t g

∂ϕ

∂t
(x∗) = (−G (

∂ϕ

∂t
) +G n(

∂r

∂yi
· ∂

2ϕ

∂t ∂yi
))(x∗) (x∗ ∈W, y∗ ∈ R)

G G n • ∂ϕ/∂t
∂r /∂xi ·∂2ϕ /∂t ∂xi

R

∂r

∂xi
· ∂

2ϕ

∂t ∂xi
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− 2 · ∂

2r

∂t ∂xi
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− ∂2r
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·∂ϕ
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·∂ϕ
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·∂ϕ
∂xj

.

ϕ
ϕ ∂ϕ/∂t

x ∗

(7.1)
dx i

dt
=

∂ϕ

∂xi
, (7.2)

d2x i

dt2
=

∂χ

∂xi
.

x ∗

x ∗ ∂ϕ /∂t

ϕ ∂ϕ /∂t

ϕϕt

∂ϕ/∂t
∂ϕ /∂t x ∗ x ∗

∂ϕ/∂t
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