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(N)
k

M n n ≥ 2. C∞
x ∈ M, TxM x, TM := ∪x∈MTxM

M

Φ(x, ξ) : TM → R
+

Φ ∈ C∞ TM0 := TM \ {0};
Φ Φ(x, aξ) = aΦ(x, ξ)

a ∈ R Φ(x, ξ) > 0 ξ �= 0;

gij(x, ξ) = 1
2
∂2Φ2(x,ξ)
∂ξi∂ξj

ξ �= 0.

dσΦ(x) := |Bn|
|Bn

x | dx
1...dxn,

|Bn| n |Bn
x |

Bn
x =

{
(ξ1, ..., ξn) ∈ R

n : Φ

(
x,

n∑
1
(ξi, ei(x))

)
< 1

}
{ei(x)}ni=1

R
n x

D D′
M M

′, f : D → D′

L(x, f) = lim supy→x
dΦ′ (f(x),f(y))

dΦ(x,y)
, x ∈ D l(x, f) = lim infy→x

dΦ′ (f(x),f(y))
dΦ(x,y)

.

f : D → D′ L(x, f) <∞ x ∈ D

0 < l(x, f) ≤ L(x, f) <∞
x ∈ D

ρ : M → [0,∞] Γ k S
M k = 1, . . . , n− 1, ρ ∈ admΓ∫

S

ρk dAΦ ≥ 1, ∀ S ∈ Γ.

ρ : M → [0,∞] σΦ
Γ k S M ρ ∈ ext admΓ

S ∈ Γ
Γ k

D

M(Γ) := inf
ρ∈admΓ

∫
D

ρn(x) dσΦ(x),

D M
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2. C∞
xx,xxxxx TM :=:=::::: ∪x∈MTxTT M

MMMMMMMMM

;
Φ(ΦΦΦ x, aξaξξξξξξξξ) =) ====) ==) == aΦ(x, ξ)

gggggiiijijij(x, ξξξξξ) ==) =))) 1
2222
∂∂∂∂∂∂∂∂∂2ΦΦΦΦΦΦΦΦ22(x,ξ)
∂∂∂ξi∂ξj

dσ

n |Bn
x |

ξn) ∈ R
n : Φ

(((((((((
x,

n∑
1
(ξi, ei(xxx))))))))))

)))))))))
< 1

}}}}}

D′
M M

′,
L(x, f) ====== lillll m supy→x

dΦ′ ((((((ffffffff(((((((x) ffffff,fff(((((((((yyyyyyy)))))))))))))))
dΦ((((x,yx,yx yx yyyyyy)))))))) , x, xx, xx, x, xxx ∈∈∈∈∈ D

f : D → D′

0 < l(x, f) ≤ L
x ∈∈∈∈∈ DDDD

ρ ::::: MMMMM →→→→→ [0,,,,,∞∞∞]]]]]
MMMMM kkkk = 11= 11= 1== ,,, ... . . , n− 1, ρρρρρ ∈∈∈ admΓ∫

ρ
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Q : M → (0,∞) f : D → D′

Q x0 ∈ D δ0 ∈ (0, d(x0)) d(x0) := sup
x∈D

dΦ(x, x0),

ε0 < δ0 Aε = A(x0, ε, ε0) = {x ∈ M : ε < dΦ(x, x0) < ε0}
ε ∈ (0, ε0),

M(f(Σε)) ≥ inf
ρ∈ext admΣε

∫
D∩Aε

ρn(x)

Q(x)
dσΦ(x)

Σε S(x0, r) = {x ∈ M :
dΦ(x, x0) = r}, r ∈ (ε, ε0) D f : D → D′

Q D f Q x0 ∈ D
A,B C, Δ(A,B;C) γ : [a, b] → M A

B C γ(a) ∈ A γ(b) ∈ B γ(t) ∈ C t ∈ (a, b)
Q : M → (0,∞) f : D → D′

Q x0 ∈ D
M

(
Δ(f(K), f(K0);D

′)
) ≤

∫
D∩Aε

Q(x) · ηn (dΦ(x, x0)) dσΦ(x)

Aε = A(x0, ε, ε0) 0 < ε < ε0 <∞
K ⊂ B(x0, ε) ∩D K0 ⊂ D \ B(x0, ε0) η : (ε, ε0) → [0,∞],
ε0∫
ε
η(r)dr = 1. f Q D (3)

x0 ∈ D
M ∩α∈ΛB(xα, rα) �= ∅

{xα}α∈Λ M {rα}α∈Λ d(xα, xβ) ≤ rα + rβ α β
Λ.

( ) D D′ n (M,Φ)
(M′,Φ′), n ≥ 2, M

′ f : D → D′

f Q Q = K
1

n−1

I (x, f)
Q∗ Q∗ = C ·KI(x, f), KI(x, f) ∈ L1

loc
f C

0),

x, x0) < εεεεε00}}}}}}}}
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(a, b)
fffffffff : DD → D′

∫
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Q(x) · ηn (dΦ(xx,x,x,,x,x,x,x, xx000000000)) dσdσdσσσΦ(((((xxxxxxxxx))))))))

0 < ε < ε0 <∞∞∞
(x0, ε0))))) ηηηηηηηηη : (ε, ε0) →

Q DDDD (3)

M ∩α∈∈∈∈∈ΛΛΛΛB(xα, rα) �
{rα}α∈ΛΛΛΛΛΛΛΛΛ dddd(xα, xβ)

) D D′
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