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ÀÍÎÒÀÖIß

Ñêâîðöîâ Ñ.Î. Ëîêàëüíà ïîâåäiíêà âiäîáðàæåíü ç íåîáìåæåíîþ õà-

ðàêòåðèñòèêîþ. � Êâàëiôiêàöiéíà íàóêîâà ïðàöÿ íà ïðàâàõ ðóêîïèñó.

Äèñåðòàöiÿ íà çäîáóòòÿ íàóêîâîãî ñòóïåíÿ äîêòîðà ôiëîñîôi¨ çà ñïå-

öiàëüíiñòþ 111 � Ìàòåìàòèêà (11 � Ìàòåìàòèêà òà ñòàòèñòèêà). - Iíñòèòóò

ìàòåìàòèêè ÍÀÍ Óêðà¨íè, Êè¨â, 2021.

Äèñåðòàöiéíà ðîáîòà ïðèñâÿ÷åíà ðîçâèòêó òåîði¨ âiäîáðàæåíü, à ñà-

ìå, äîñëiäæåííþ ¨õ ëîêàëüíî¨, ìåæîâî¨ òà ãëîáàëüíî¨ ïîâåäiíêè. Ñåðåä

iíøîãî, ðîçãëÿíóòi ïèòàííÿ, ïîâ'ÿçàíi ç îäíîñòàéíîþ íåïåðåðâíiñòþ ñiìåé

âiäîáðàæåíü âñåðåäèíi i íà ìåæi îáëàñòi, ïðîáëåìà íåïåðåðâíîãî ïðîäîâ-

æåííÿ íà ìåæó, ïðîáëåìà óñóíåííÿ içîëüîâàíî¨ ìåæîâî¨ òî÷êè, ïðîáëåìè

çáiæíîñòi âiäîáðàæåíü òîùî. Âiäîáðàæåííÿ, ùî ðîçãëÿäàþòüñÿ, ÿê ïðà-

âèëî çàäîâîëüíÿþòü àáî ¾ïðÿìó¿, àáî ¾îáåðíåíó¿ íåðiâíiñòü Ïîëåöüêîãî.

Âèâ÷åííÿ òàêèõ óìîâ ïîâ'ÿçàíî ç òèì, ùî ïåðåâàæíà áiëüøiñòü ñó÷àñíèõ

êëàñiâ âiäîáðàæåíü çàäîâîëüíÿ¹ âåðõíi òà/àáî íèæíi îöiíêè ñïîòâîðåííÿ

ìîäóëÿ ñiìåé êðèâèõ. Çîêðåìà, ìîäóëü ñiìåé êðèâèõ ¹ íåçìiííèì ïðè êîí-

ôîðìíèõ âiäîáðàæåííÿõ, ïðè êâàçiêîíôîðìíèõ âiäîáðàæåííÿõ âií çìiíþ-

¹òüñÿ â ñêií÷åííó êiëüêiñòü ðàçiâ, i ìîæå çìiíþâàòèñü ÿê ïåâíà âàãîâà

ôóíêöiÿ ïðè âiäîáðàæåííi çi ñêií÷åííèì ñïîòâîðåííÿì, äå ¾âàãà¿ äîðiâ-

íþ¹ àáî òàê çâàíié âíóòðiøíié, àáî çîâíiøíié äèëàòàöi¨ âiäîáðàæåííÿ. Â

çàãàëüíié òåîði¨ âiäîáðàæåíü iíîäi ðîçãëÿäàþòü i iíøi âàãè, íàïðèêëàä,

äîòè÷íó äèëàòàöiþ, àáî äèëàòàöiþ âiäíîñíî p -ìîäóëÿ òîùî. Óñi âîíè ¹

ïðèêëàäàìè ôóíêöi¨ ¾Q¿ ç îçíà÷åííÿ êiëüöåâèõ Q -âiäîáðàæåíü, ÿêi âèâ-

÷àþòüñÿ â äèñåðòàöi¨.

Ñëiä çàçíà÷èòè, ùî â òåîði¨ âiäîáðàæåíü âåëèêà óâàãà ïðèäiëÿëàñü

äîñëiäæåííþ êîíôîðìíèõ ïåðåòâîðåíü. Çãîäîì ç'ÿâèëèñü êâàçiêîíôîðì-

íi âiäîáðàæåííÿ ÿê áiëüø øèðîêèé êëàñ (Ì. Ëàâðåíòü¹â, Þ. Âÿéñÿëÿ,

Ô. Ãåðiíã) òà ¨õ óçàãàëüíåííÿ � âiäîáðàæåííÿ ç îáìåæåíèì ñïîòâîðåí-

íÿì (Þ.Ã. Ðåøåòíÿê). Ó ðiçíèé ÷àñ äîñëiäæåííÿì âëàñòèâîñòåé âêàçà-

íèõ âiäîáðàæåíü çàéìàëèñü òàêi âiäîìi â÷åíi ÿê Ë. Àëüôîðñ, Á. Áîÿð-
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ñüêèé, Ì. Áðàêàëîâà, Â. Ãîëüäøòåéí, Â. Ãóòëÿíñüêèé, Ò. Iâàíåöü, À. Êà-

çàêó, Î. Ëåõòî, Ì. Êðiñòi, Î. Ìàðòiî, Â. Ìiêëþêîâ, Ñ. Ðiêìàí, Á. Øà-

áàò, À. Óõëîâ òà iíøi. Ïðèáëèçíî ç ïî÷àòêó 2000-õ ðîêiâ äî âèâ÷åííÿ

áóâ çàïðîïîíîâàíèé êëàñ Q -ãîìåîìîðôiçìiâ. Òðîõè ïiçíiøå áóâ çàïðî-

ïîíîâàíèé i ¾íàéáiëüø çàãàëüíèé¿ êëàñ êiëüöåâèõ Q -ãîìåîìîðôiçìiâ,

äîñëiäæåííÿì ÿêîãî â åâêëiäîâîìó ïðîñòîði, à çãîäîì i ó ìåòðè÷íèõ ïðî-

ñòîðàõ, çàéìàëèñü Î. Àôàíàñü¹âà, Ì. Êðiñòi, Î. Ìàðòiî, Â. Ðÿçàíîâ, Ð. Ñà-

ëiìîâ, �. Ñåâîñòüÿíîâ, Ó. Ñðåáðî, Å. ßêóáîâ òà iíøi.

Ñåðåä iíøîãî, â äèñåðòàöi¨ äîâåäåíà îäíîñòàéííà íåïåðåðâíiñòü òà

ëîãàðèôìi÷íà íåïåðåðâíiñòü çà Ãåëüäåðîì âiäîáðàæåíü ç îáåðíåíîþ íå-

ðiâíiñòþ Ïîëåöüêîãî, ìîæëèâiñòü ¨õ íåïåðåðâíîãî ìåæîâîãî ïðîäîâæåííÿ

òà îäíîñòàéíà íåïåðåðâíiñòü â ìåæîâèõ òî÷êàõ, òåîðåìè çáiæíîñòi. Äëÿ

âiäîáðàæåíü ç ïðÿìîþ íåðiâíiñòþ Ïîëåöüêîãî äîâåäåíèé àíàëîã òåîðåìè

Ñîõîöüêîãî�Êàñîðàòi�Âåé¹ðøòðàñà ó ìåòðè÷íèõ ïðîñòîðàõ.

Äèñåðòàöiÿ ìà¹ òåîðåòè÷íèé õàðàêòåð. Îòðèìàíi ðåçóëüòàòè ìàþòü

ñàìîñòiéíèé íàóêîâèé iíòåðåñ i ìîæóòü áóòè âèêîðèñòàíi ÿê äëÿ ïîäàëü-

øèõ äîñëiäæåíü â òåîði¨ âiäîáðàæåíü, òàê i ïðè îòðèìàííi òåîðåì iñíóâà-

ííÿ ãîìåîìîðôíèõ ðîçâ'ÿçêiâ ðiâíÿíü Áåëüòðàìi ç âèðîäæåííÿì.

Äèñåðòàöiéíà ðîáîòà ñêëàäà¹òüñÿ ç àíîòàöié óêðà¨íñüêîþ òà àíãëié-

ñüêîþ ìîâàìè, âñòóïó, ÷îòèðüîõ ðîçäiëiâ, ðîçáèòèõ íà ïiäðîçäiëè, çàãàëü-

íèõ âèñíîâêiâ i ñïèñêó âèêîðèñòàíèõ äæåðåë.

Ó âñòóïi îá ðóíòîâó¹òüñÿ àêòóàëüíiñòü òåìè äîñëiäæåííÿ, îïèñàíi

îá'¹êò òà ïðåäìåò äîñëiäæåííÿ, íàâîäèòüñÿ çâ'ÿçîê ðîáîòè ç íàóêîâèìè

ïðîãðàìàìè òà òåìàìè. Òàêîæ çàçíà÷åíi íàóêîâà íîâèçíà, òåìà, çàäà÷i

äîñëiäæåííÿ, ïðàêòè÷íå çíà÷åííÿ, îñîáèñòèé âíåñîê çäîáóâà÷à òà iíôîð-

ìàöiÿ ïðî àïðîáàöiþ ðåçóëüòàòiâ.

Ó ïåðøîìó ðîçäiëi íàâåäåíi íåîáõiäíi âiäîìîñòi, îçíà÷åííÿ, à òàêîæ

îãëÿä âiäîìèõ ðåçóëüòàòiâ çà òåìîþ äîñëiäæåííÿ.

Ó äðóãîìó ðîçäiëi ðîçãëÿíóòi ïèòàííÿ, ïîâ'ÿçàíi ç ïîâåäiíêîþ âiä-

îáðàæåíü îáëàñòåé åâêëiäîâîãî ïðîñòîðó. Ðîçäië ñêëàäà¹òüñÿ ç ÷îòèðüîõ
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ïiäðîçäiëiâ. Ó ïåðøîìó ïiäðîçäiëi äîâåäåíà îäíîñòàéíà íåïåðåðâíiñòü ñi-

ìåé âiäîáðàæåíü, îáåðíåíi äî ÿêèõ ¹ êiëüöåâèìè Q -ãîìåîìîðôiçìàìè

çà óìîâè, ùî âiäïîâiäíà ôóíêöiÿ Q ¹ iíòåãðîâíîþ. Ó äðóãîìó ïiäðîç-

äiëi äîâåäåíà òåîðåìà ïðî ëîãàðèôìi÷íó îöiíêó çâåðõó äëÿ âiäêðèòèõ

äèñêðåòíèõ âiäîáðàæåíü ç îáåðíåíîþ íåðiâíiñòþ Ïîëåöüêîãî òà âiäïîâiä-

íèé íàñëiäîê äëÿ ãîìåîìîðôiçìiâ (òàê çâàíà ëîãàðèôìi÷íà íåïåðåðâíiñòü

çà Ãåëüäåðîì). Òðåòié ïiäðîçäië ïðèñâÿ÷åíèé ïðîáëåìi ïðîäîâæåííÿ âiä-

îáðàæåíü â içîëüîâàíó òî÷êó ìåæi îáëàñòi ó âèïàäêó, êîëè îáåðíåíå âiä-

îáðàæåííÿ ¹ êiëüöåâèì Q -âiäîáðàæåííÿì çà óìîâè iíòåãðîâíîñòi ôóíêöi¨

Q . Îñòàííié ïiäðîçäië � ïðèêëàäè.

Òðåòié ðîçäië ìiñòèòü ÷îòèðè ïiäðîçäiëè. Ïåðøèé ïiäðîçäië ìiñòèòü

äâà âàæëèâèõ òâåðäæåííÿ: ìîæëèâiñòü ç'¹äíàííÿ ÷îòèðüîõ òî÷îê ó çà-

ìèêàííi îáëàñòi íåïåðåñi÷íèìè êðèâèìè i òâåðäæåííÿ ïðî òå, ùî îáðàç

ôiêñîâàíîãî êîíòèíóóìà ïðè êiëüöåâîìó Q -âiäîáðàæåííi íå ìîæå íàáëè-

çèòèñÿ äî ìåæi îáëàñòi îáðàçó, ÿêùî öÿ îáëàñòü íå ìà¹ íåâèðîäæåíèõ

êîìïîíåíò ìåæi, à äiàìåòð îáðàçó öüîãî êîíòèíóóìà îáìåæåíèé çíèçó.

Ó äðóãîìó ïiäðîçäiëi ðîçãëÿäàþòüñÿ âiäîáðàæåííÿ, îáåðíåíi äî ÿêèõ ¹

êiëüöåâèìè Q -ãîìåîìîðôiçìàìè. Äëÿ öüîãî êëàñó âiäîáðàæåíü äîâåäå-

íå òâåðäæåííÿ ïðî éîãî îäíîñòàéíó íåïåðåðâíiñòü â çàìèêàííi îáëàñòi çà

óìîâ Q ∈ L1(D) , diam f(A) > δ, àáî h(f(A)) := sup
x,y∈f(A)

h(x, y) > δ, äå

A � äåÿêèé êîíòèíóóì, à h(x, y) � õîðäàëüíà (ñôåðè÷íà) âiäñòàíü ìiæ

òî÷êàìè x, y ∈ Rn. Ó òðåòüîìó ïiäðîçäiëi äîñëiäæåíà ïîâåäiíêà êiëü-

öåâèõ Q -ãîìåîìîðôiçìiâ ó çàìèêàííi îáëàñòi ç óìîâàìè h(f(A)) > δ i

h(Rn \ f(D)) > δ . Îêðåìî îòðèìàíå àíàëîãi÷íå òâåðäæåííÿ äëÿ âèïàä-

êó âiäêðèòèõ äèñêðåòíèõ çàìêíåíèõ êiëüöåâèõ Q -âiäîáðàæåíü çà óìîâè

iñíóâàííÿ ó êîæíié îáëàñòi êîíòèíóóìà Kf ⊂ D ′f òàêîãî, ùî h(Kf) > δ i

h(f −1(Kf), ∂D) > δ > 0. Ó öüîìó ïiäðîçäiëi òàêîæ áóâ ðîçãëÿíóòèé âèïà-

äîê òàê çâàíèõ ïðîñòèõ êiíöiâ. Íàðåøòi, â îñòàííüîìó ïiäðîçäiëi äîâåäåíi

òåîðåìè ïðî ëîêàëüíó i ìåæîâó ïîâåäiíêó ãîìåîìîðôiçìiâ ç îáåðíåíîþ íå-

ðiâíiñòþ Ïîëåöüêîãî â òåðìiíàõ ïðîñòèõ êiíöiâ (âèïàäîê ñêëàäíèõ ìåæ).
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×åòâåðòèé ðîçäië ìiñòèòü ï'ÿòü ïiäðîçäiëiâ, ïåðøèé ç ÿêèõ ïðèñâÿ-

÷åíèé äîñëiäæåííþ çáiæíîñòi âiäîáðàæåíü, ÿêi ¹ îáåðíåíèìè äî (p, q) -

âiäîáðàæåíü â êîæíié òî÷öi îáðàçó. Ó äðóãîìó ïiäðîçäiëi éäåòüñÿ ïðî ïðî

îäíîñòàéíó íåïåðåâíiñòü ñiì'¨ âñiõ ãîìåîìîðôiçìiâ g : D ′ → D , îáåðíåíi

äî ÿêèõ ¹ Q -ãîìåîìîðôiçìàìè çà óìîâ, ùî D ′ ¹ îáëàñòþ êâàçiåêñòðå-

ìàëüíî¨ äîâæèíè (ñêîðî÷åíî � QED -îáëàñòþ). Ðåçóëüòàò äîâåäåíèé çà

óìîâè iñíóâàííÿ íå ìåíøå äâîõ òî÷îê ìåæi îáðàçó òà çà óìîâè iíòåãðîâ-

íîñòi ôóíêöi¨ Q ç îçíà÷åííÿ êëàñó. Àíàëîãi÷íèé ðåçóëüòàò äîâåäåíèé

çà óìîâè, ùî diamf(A) > δ ïðè âiäîáðàæåííi f := g−1(A) . Â òðåòüî-

ìó ïiäðîçäiëi äîâåäåíà òåîðåìà ïðî íåïåðåðâíå ïðîäîâæåííÿ êiëüöåâîãî

Q -âiäîáðàæåííÿ âiäíîñíî (p, q) -ìîäóëÿ â içîëüîâàíó òî÷êó ìåæi îáëàñòi

ìåòðè÷íîãî ïðîñòîðó. ßê íàñëiäîê, äëÿ öèõ âiäîáðàæåíü i øèðîêîãî êëàñó

ìåòðè÷íèõ ïðîñòîðiâ îòðèìàíèé àíàëîã êëàñè÷íî¨ òåîðåìè Ñîõîöüêîãî�

Êàñîðàòi�Âåé¹ðøòðàññà. Ó ÷åòâåðòîìó ïiäðîçäiëi äîâåäåíi òåîðåìè ïðî

íåïåðåðâíå ïðîäîâæåííÿ òà îäíîñòàéíó íåïåðåðâíiñòü ñiìåé êiëüöåâèõ Q -

âiäîáðàæåíü ìåòðè÷íèõ ïðîñòîðiâ âiäíîñíî (p, q) -ìîäóëiâ ïî ïðîñòèõ êií-

öÿõ. Ï'ÿòèé ïiäðîçäië ìiñòèòü òâåðäæåííÿ ïðî îäíîñòàéíó íåïåðåðâíiñòü

ñiì'¨ âiäêðèòèõ äèñêðåòíèõ âiäîáðàæåíü çà óìîâè, ùî âèõiäíèé ïðîñòið

äîïóñêà¹ ñëàáêó ñôåðèêàëiçàöiþ, à ìåæà îáðàçó ìiñòèòü íå ìåíøå äâîõ

òî÷îê. Òàêîæ ó öüîìó ïiäðîçäiëi íàâåäåíi äåÿêi ïðèêëàäè, ÿêi iëþñòðóþòü

îòðèìàíi ðåçóëüòàòè.

Êëþ÷îâi ñëîâà: êâàçiêîíôîðìíi âiäîáðàæåííÿ, âiäîáðàæåííÿ ç îáìå-

æåíèì i ñêií÷åííèì ñïîòâîðåííÿì, ìîäóëi ñiìåé êðèâèõ, îäíîñòàéíà íå-

ïåðåðâíiñòü, íåïåðåðâíå ïðîäîâæåííÿ íà ìåæó.
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Skvortsov S.O. Local behavior of mappings with unbounded characteri-

stics.

The thesis for obtaining the scienti�c degree Doctor of Philosophy in

speciality 111 � Mathematics(PhD). (11 � Mathematics and Statistics). �

Institute of Mathematics of the National Academy of Sciences of Ukraine,

Kyiv, 2021.

The dissertation is devoted to the development of the mapping theory,

namely, the study of local, boundary and global behavior of mappings. Among

other things, we have considered issues related to the equicontinuity of families

of mappings inside and at the boundary of the domain, the problem of conti-

nuous extension to the boundary, the problem of removability of an isolated

boundary point, the problem of convergence of mappings, and so on. The

mappings under consideration, as a rule, satisfy either the ¾direct¿ or the

¾inverse¿ Poletsky inequality. The study of such conditions due to the fact

that most modern classes of mappings satisfy the upper and/or lower esti-

mates of the distortion of the modulus of the families of paths. In particular,

the modulus of families of paths is not distorted under conformal mappings,

may be distorted in a �nite number of times under quasiconformal mappings,

and can change as a certain weight function under mappings with a �nite

distortion, where the weight is equal to either so-called inner or outher di-

latation. In general mapping theory, other weights are sometimes considered,

such as tangent dilatation, or dilatation with respect to p -modulus, and so

on. They are all examples of the function ¾Q¿ from the de�nition of ring

Q -maps, which are studied in the dissertation.

Initially, the study of the theory of mappings was primarily concerned

with conformal transformations. Later, quasiconformal mappings began to be

studied, which were a wider class of mappings in comparison with conformal

mappings (M. Lavrentyev, J. V�ais�al�a, F. Gehring). As a result of the further

development of the theory of mappings, quasiconformal mappings with branchi-

ng, or quasiregular mappings, also appeared (Yu. Reshetnyak). The well-
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known scientists such as L. Ahlfors, B. Bojarski, M. Brakalova, V. Gol'dshtein,

V. Gutlyanskii, T. Iwaniec, A. Cazacu, O. Lehto, M. Cristea, O. Martio, V. Mi-

klyukov, S. Rickman, B. Shabat, A. Ukhlov and others have been studying

the properties of such mappings at various times. Around the beginning of the

2000s, the class Q -homeomorphisms was proposed for study. A little later, the

¾most general¿ class of ring Q -homeomorphisms was proposed. O. Afanasi-

eva, M. Cristea, O. Mario, V. Ryazanov, R. Salimov, E. Sevost'yanov, U.

Srebro, E. Yakubov studied this class both in Euclidean space and later in

metric spaces.

Among other things, in our dissertation we proved the equicontinuity and

logarithmic H�older continuity of mappings with the inverse Poletsky inequali-

ty, the possibility of their continuous boundary extension and equicontinui-

ty at boundary points, convergence theorems, as well. For mappings with a

direct Poletsky inequality, we proved an analogue of the Sokhotsky-Casorati-

Weierstrass theorem in metric spaces.

The dissertation has a theoretical character. The obtained results have

an independent scienti�c interest and can be used both for further research

in the theory of mappings and in obtaining theorems for the existence of

homeomorphic solutions of Beltrami equations with degeneration.

The dissertation consists of annotations in Ukrainian and English, intro-

duction, four sections, divided into subsections, general conclusions and a list

of references.

In the introduction we substantiate the relevance of the research topic,

describe the object and subject of research, as well as we provide a link to

work with research programs and topics. We also indicate the scienti�c novelty,

topic, research objectives, practical signi�cance, personal contribution of the

applicant and information on approbation of results.

In the �rst section we provide the necessary information, de�nitions, as

well as an overview of the known results on the research topic.

In the second section, we consider issues related to the behavior of mappi-
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ngs of domains of the Euclidean space. The section consists of four subsections.

In the �rst subsection we proved the equicontinuity of the families of mappi-

ngs inverse to which are ring Q -homeomorphisms provided that the corres-

ponding function Q is integrable. The second subsection proves the theorem

on the logarithmic upper estimate for open discrete mappings with inverse

Poletsky inequality and the corresponding consequence for homeomorphisms

(the so-called logarithmic H�older continuity). The third subsection is devoted

to the problem of continuous extension of mappings to an isolated point of

the boundary of the domain in the case when the inverse mapping is a ring

Q -mapping and a function Q is integrable. The last subsection is devoted to

examples.

The third section contains four subsections. The �rst subsection con-

tains two important statements such as the possibility of joining four points

with disjoint paths in the closure of the domain and the statement that the

image of a �xed continuum under a ring Q -mapping can not be close to the

boundary of the image domain, if this domain does not have nondegenerate

boundary components, and the diameter of the image of this continuum is

bounded from below. The second subsection considers mappings inverse to

which are ring Q -homeomorphisms. For this class of mappings, we have

proved its equicontinuity in the closure of a domain under the conditions

Q ∈ L1(D) , diam f(A) > δ, or h(f(A)) := sup
x,y∈f(A)

h(x, y) > δ, where A

is some continuum, and h(x, y) is the chordal (spherical) distance between

the points x, y ∈ Rn. The third subsection investigates the behavior of ring

Q -homeomorphisms in the closure of a domain with conditions h(f(A)) > δ

and h(Rn \ f(D)) > δ . A similar statement was obtained separately for case

of open discrete closed ring Q -maps provided that there exists the continuum

Kf ⊂ D ′f such that h(Kf) > δ and h(f −1(Kf), ∂D) > δ > 0 for any D ′f .

In this subsection we also considered the case of the so-called prime ends.

Finally, in the last subsection we prove theorems on the local and boundary

behavior of homeomorphisms with the inverse Poletsky inequality in terms of
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prime ends (the case of complex boundaries).

The fourth section contains �ve subsections, the �rst of which is devoted

to the study of the convergence of mappings that are inverse to (p, q) -map-

pings at each point of the image. The second subsection deals with the equi-

continuity of the family of all homeomorphisms g : D ′ → D , the inverses

of which are Q -homeomorphisms under the conditions that D ′ is a quasi-

extremal distance domain (abbreviated � QED -domain). We proved this

result provided that there are at least two points of the boundary of the

image and the function Q is integrable. A similar result is proved under

the condition that diam f(A) > δ for f := g−1(A) . In the third subsec-

tion, the theorem on the continuous extension of a ring Q -map with respect

to (p, q) -modulus to an isolated point of the boundary of the metric space

is proved. As a consequence, for these mappings an analog of the classical

Sokhotsky-Casorati-Weierstrass theorem is obtained for a wide class of metric

spaces. The fourth subsection proves the theorems on continuous extension

and equicontinuity of families of ring Q -maps of metric spaces with respect

to (p, q) -modulus by prime ends. The �fth subsection contains statements

about the equicontinuity of the family of open discrete mappings provided

that the source space allows a weak sphericalization, and the boundary of the

image contains at least two points. In this subsection, are also given some

examples that illustrate the obtained results.

Key words: quasiconformal mappings, mappings with bounded and �ni-

te distortion, modules of curve families, equicontinuity, continuous boundary

extension.


