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Íåõàé çàäàíî ñiì'þ Γ êðèâèõ γ ó êîìïëåêñíié ïëîùèíi C. Áîðåëåâó
ôóíêöiþ ρ : C → [0,∞] íàçèâàþòü äîïóñòèìîþ äëÿ Γ (ïèøóòü ρ ∈ admΓ),
ÿêùî ∫

γ

ρ(z) |dz| ⩾ 1 (1)

äëÿ êîæíî¨ (ëîêàëüíî ñïðÿìëþâàíî¨) êðèâî¨ γ ∈ Γ.
Ïðè p > 1 p-ìîäóëåì ñiì'¨ Γ íàçèâà¹òüñÿ âåëè÷èíà

Mp(Γ) = inf
ρ∈admΓ

∫
C

ρp(z) dxdy.

Íåõàé z0 ∈ C. Ââåäåìî íàñòóïíi ïîçíà÷åííÿ

A(z0, r1, r2) = {z ∈ C : r1 < |z − z0| < r2},

S(z0, r) = {z ∈ C : |z − z0| = r}, B = {z ∈ C : |z| < 1}.

Êàæóòü, ùî äåÿêà âëàñòèâiñòü âèêîíó¹òüñÿ äëÿ p-ìàéæå âñiõ êðèâèõ
γ ñiì'¨ Γ, ÿêùî ïiäñiì'ÿ êðèâèõ ñiì'¨ Γ, äëÿ ÿêèõ öÿ âëàñòèâiñòü ïîðóøó-
¹òüñÿ, ìà¹ p-ìîäóëü íóëü.

Âèìiðíó çà Ëåáåãîì ôóíêöiþ ρ : C → [0,∞] íàçèâàþòü óçàãàëüíåíî p-
äîïóñòèìîþ äëÿ ñiì'¨ êðèâèõ Γ (ïèøóòü ρ ∈ extp admΓ), ÿêùî íåðiâíiñòü
(1) âèêîíó¹òüñÿ äëÿ p-ìàéæå âñiõ γ ∈ Γ.

Íåõàé D � îáëàñòü ó êîìïëåêñíié ïëîùèíi C òà Q : D → (0,∞) � âè-
ìiðíà çà Ëåáåãîì ôóíêöiÿ. Ãîìåîìîðôiçì f : D → C íàçèâàþòü íèæíiì
Q-ãîìåîìîðôiçìîì âiäíîñíî p-ìîäóëÿ ó òî÷öi z0 ∈ D, ÿêùî íåðiâíiñòü

Mp (fΣA) ⩾ inf
ρ∈extp admΣA

∫
A

ρp(z)

Q(z)
dxdy (2)

âèêîíó¹òüñÿ äëÿ êîæíîãî êiëüöÿ A = A(z0, ε1, ε2), 0 < ε1 < ε2 < dist(z0, ∂D),
äå ΣA � ñiì'ÿ âñiõ êië S(z0, r), r ∈ (ε1, ε2).

http://www.iapmm.lviv.ua/chyt2026



Êîíôåðåíöiÿ ìîëîäèõ ó÷åíèõ ¾Ïiäñòðèãà÷iâñüêi ÷èòàííÿ � 2026¿

27�29 òðàâíÿ 2026 ð., Ëüâiâ

Òåîðåìà 1 ( [1]). Íåõàé D � îáëàñòü ó êîìïëåêñíié ïëîùèíi C,
z0 ∈ D. Ïðèïóñòèìî, ùî f : D → C � íèæíié Q-ãîìåîìîðôiçì âiäíîñíî
p-ìîäóëÿ ó òî÷öi z0, 1 < p < 2, òà äëÿ äåÿêèõ ÷èñåë r0 ∈ (0,dist(z0, ∂D)),
C0 = C0(z0) > 0 i β > 0 âèêîíó¹òüñÿ óìîâà

∥Q∥ 1
p−1

(z0, t) :=

 ∫
S(z0,r)

Q
1

p−1 (z) |dz|


p−1

⩽ C0 t
2e

β
t

äëÿ ì.â. t ∈ (0, r0). Òîäi

lim sup
z→z0

|f(z)− f(z0)| e
β

(2−p)|z−z0| ⩾ (2π)
p−1
2−p

(
2− p

C0 β

) 1
2−p

.

Íàñëiäîê 1 ( [1]). Ïðèïóñòèìî, ùî f : B → C � íèæíié Q-ãîìåîìîð-
ôiçì âiäíîñíî p-ìîäóëÿ ó òî÷öi z0 = 0 ïðè 1 < p < 2, f(0) = 0, òà äëÿ
äåÿêèõ ÷èñåë r0 ∈ (0, 1), C0 > 0 i β > 0 âèêîíó¹òüñÿ óìîâà

∥Q∥ 1
p−1

(z0, t) ⩽ C0 t
2e

β
t

äëÿ ì.â. t ∈ (0, r0). Òîäi

lim sup
z→0

|f(z)| e
β

(2−p)|z| ⩾ (2π)
p−1
2−p

(
2− p

C0 β

) 1
2−p

.

Ðîáîòà áóëà ïiäòðèìàíà áþäæåòíîþ ïðîãðàìîþ ¾Ïiäòðèìêà ðîçâè-
òêó ïðiîðèòåòíèõ íàïðÿìiâ íàóêîâèõ äîñëiäæåíü¿ (ÊÏÊÂÊ 6541230).
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ON THE ASYMPTOTIC BEHAVIOR OF LOWER

Q-HOMEOMORPHISMS WITH RESPECT TO THE

p-MODULUS

The asymptotic behavior of exponential type at a point of the complex plane for

lower Q-homeomorphisms with respect to the p-modulus, 1 < p < 2, is investi-

gated.
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