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Γ γ R
n n � 2 ρ : Rn → [0,∞]

Γ ρ ∈ admΓ ∫
γ

ρ(x) ds � 1

γ ∈ Γ p ∈ (1,∞)

Mp(Γ) = inf
ρ∈admΓ

∫
Rn

ρp(x) dm(x)

p Γ
E F G R

n Δ(E,F,G) γ :
[a, b]→ R

n E F G γ(a) ∈ E γ(b) ∈ F γ(t) ∈ G a < t < b
D R

n n � 2 x0 ∈ D d0 = dist(x0, ∂D)

A(x0, r1, r2) = {x ∈ R
n : r1 < |x− x0| < r2} ,

Si = S(x0, ri) = {x ∈ R
n : |x− x0| = ri} , i = 1, 2 .

Q : D → [0,∞] f : D → R
n

Q p x0 ∈ D

Mp(Δ(fS1, fS2, fD)) �
∫
A

Q(x) ηp(|x− x0|) dm(x)

A = A(x0, r1, r2) 0 < r1 < r2 < d0 d0 = dist(x0, ∂D)
η : (r1, r2)→ [0,∞]

r2∫
r1

η(r) dr = 1 .

ωn−1
S
n−1 = {x ∈ R

n : |x| = 1}
R
n

qx0(r) =
1

ωn−1 rn−1

∫
S(x0,r)

Q(x) dA

S(x0, r) = {x ∈ R
n : |x− x0| = r},

dA L(x0, f, R) = sup
|x−x0|�R

|f(x)− f(x0)| .

(x) dmmmmmmmmm(((((((((xxx)))))))))

Δ(((E,E,E,E,E,EE,E,E, F,F,F,F,F,GGGGGGGG)))))))))
γγγγγ((((a) ∈∈∈∈∈∈∈∈∈ EEEEEEEEE γ(b) ∈ F

D dd0 = dddddisisisisisiisisst(t(t(t(t xxxx00, ∂, ∂∂, ∂, ∂, ∂, ∂∂∂DDDDDDDDD)

2) = {{{{{{{{{xxx ∈∈ RRRR
nnnn :::: rrr1 < |xxx− x0|

, ri) ======== {{{{{{{{{x ∈ RRRRRR
nnnnnn : |xx− xxxxxx0| =

∞]
pppppp

MppppppppMM (Δ(Δ(Δ(Δ(ΔΔ(Δ(Δ((fSSSSSS1111111, f, f, f, f, f, f, f, f, fSSSSSSSSS22222222, f, D)) �
∫

AAAAA ====== AAAAA(x0, r1, r, rr, r, r, r2222222))))) 000 <
(r1, r222222))))→→→→→→→→→ [0,∞∞∞∞∞∞]]]]]

ωn−−−−−1



f : Rn → R
n Q p

x0 p > n x0 R
n r0 > 0 K > 0

qx0(t) � K tα

t ∈ [r0,+∞) α ∈ [0, p− n)

lim
R→∞

L(x0, f, R)

R
p−n−α
p−n

� K
1

n−p

(
p− n

p− n− α

) p−1
p−n

> 0 .

α = p− n

lim
R→∞

L(x0, f, R)

(lnR)
p−1
p−n

� K
1

n−p

(
p− n

p− 1

) p−1
p−n

> 0 .



4

2

2


