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Íåõàé çàäàíî ñiì'þ Γ êðèâèõ γ â ïðîñòîði Rn, n > 2. Áîðåëåâó ôóíêöiþ
ρ : Rn → [0,∞] íàçèâàþòü äîïóñòèìîþ äëÿ Γ, ïèøóòü ρ ∈ admΓ, ÿêùî∫

γ

ρ(x) ds > 1

äëÿ âñiõ (ëîêàëüíî ñïðÿìëþâàíèõ) êðèâèõ γ ∈ Γ.
Íåõàé p ∈ (1,∞). Òîäi p�ìîäóëåì ñiì'¨ Γ íàçèâà¹òüñÿ âåëè÷èíà

Mp(Γ) = inf
ρ∈admΓ

∫
Rn

ρp(x) dm(x) .

Òóò m � ìiðà Ëåáåãà â Rn.
Äëÿ äîâiëüíèõ ìíîæèí E, F i G â Rn ÷åðåç∆(E,F,G) ïîçíà÷èìî ñiì'þ

âñiõ íåïåðåðâíèõ êðèâèõ γ : [a, b] → Rn, ÿêi ç'¹äíóþòü E i F â G, òîáòî
γ(a) ∈ E, γ(b) ∈ F i γ(t) ∈ G ïðè a < t < b.

Íåõàé D � îáëàñòü â Rn, n > 2, x0 ∈ D i d0 = dist(x0, ∂D). Ïîêëàäåìî

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

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

ÍåõàéQ : D → [0,∞]� âèìiðíà çà Ëåáåãîì ôóíêöiÿ. Áóäåìî ãîâîðèòè,
ùî ãîìåîìîðôiçì f : D → Rn ¹ êiëüöåâèì Q-ãîìåîìîðôiçìîì âiäíîñíî
p-ìîäóëÿ â òî÷öi x0 ∈ D, ÿêùî ñïiââiäíîøåííÿ

Mp(∆(fS1, fS2, fD)) 6
∫
A

Q(x) ηp(|x− x0|) dm(x)
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âèêîíó¹òüñÿ äëÿ áóäü-ÿêîãî êiëüöÿ A = A(x0, r1, r2) , 0 < r1 < r2 < d0,
d0 = dist(x0, ∂D), è äëÿ êîæíî¨ âèìiðíî¨ ôóíêöi¨ η : (r1, r2) → [0,∞]
òàêî¨, ùî

r2∫
r1

η(r) dr = 1 .

Íåõàé ωn−1 � ïëîùà îäèíè÷íî¨ ñôåðè Sn−1 = {x ∈ Rn : |x| = 1} â
Rn, qx0(r) = 1

ωn−1 rn−1

∫
S(x0,r)

Q(x) dA � ñåðåäí¹ iíòåãðàëüíå çíà÷åííÿ ïî

ñôåði S(x0, r) = {x ∈ Rn : |x − x0| = r} , dA � ýëåìåíò ïëîùi ïîâåðõíi.
Ïîçíà÷èìî

L(x0, f, R) = sup
|x−x0|6R

|f(x)− f(x0)| .

Òåîðåìà. Ïðèïóñòèìî, ùî f : Rn → Rn � êiëüöåâèé Q-ãîìåîìîðôiçì
âiäíîñíî p-ìîäóëÿ â òî÷öi x0 ïðè p > n, äå x0 � äåÿêà òî÷êà â Rn i äëÿ
äåÿêèõ ÷èñåë r0 > 0, k > 0 âèêîíó¹òüñÿ óìîâà

qx0
(t) 6 k tα

äëÿ ì.â. t ∈ [r0,+∞).
1) ßêùî α ∈ [0, p− n), òî

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 .

2) ßêùî α = p− n, òî

lim
R→∞

L(x0, f, R)

(lnR)
p−1
p−n

> k
1

n−p

(
p− n

p− 1

) p−1
p−n

> 0 .
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ON THE ASYMPTOTIC BEHAVIOR OF ONE CLASS OF

HOMEOMORPHISMS

We study the behavior at in�nity of ring Q-homeomorphisms with respect to p-
modulus for p > n.
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