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Äèñåðòàöiÿ íà çäîáóòòÿ íàóêîâîãî ñòóïåíÿ äîêòîðà ôiëîñîôi¨ çà ñïåöi-

àëüíiñòþ 111 Ìàòåìàòèêà � ×åðíiâåöüêèé íàöiîíàëüíèé óíiâåðñèòåò iìåíi

Þðiÿ Ôåäüêîâè÷à, ×åðíiâöi, 2025.

Äèñåðòàöiéíà ðîáîòà ïðèñâÿ÷åíà äîñëiäæåííþ íåîáõiäíèõ i äîñòàòíiõ

óìîâ íà ìíîæèíó òî÷îê ðîçðèâó íàðiçíî íåïåðåðâíî¨ ôóíêöi¨ äâîõ i áiëü-

øå çìiííèõ. Iñòîðiÿ âèâ÷åííÿ ìíîæèíè òî÷îê ðîçðèâó íàðiçíî íåïåðåðâíèõ

ôóíêöié áåðå ïî÷àòîê ç êëàñè÷íèõ ðîáîò Ðåíå Áåðà íà Àíði Ëåáåãà êiíöÿ

IXX ñòîëiòòÿ. Ïîäàëüøèé ðîçâèòîê öèõ äîñëiäæåíü ïðîâîäèâñÿ áàãàòüìà

ìàòåìàòèêàìè i ïðèâiâ äî âèíèêíåííÿ òåîði¨ íàðiçíî íåïåðåðâíèõ âiäîáðà-

æåíü. Ïî÷èíàþ÷è ç 80-õ ðîêiâ XX ñòîëiòòÿ çà iíiöiàòèâè i ïiä êåðiâíèöòâîì

Âîëîäèìèðà Ìàñëþ÷åíêà äîñëiäæåííÿ íàðiçíî íåïåðåðâíèõ ôóíêöié ñòàëè

àêòèâíî ïðîâîäèòèñü ó ×åðíiâåöüêîìó íàöiîíàëüíîìó óíiâåðñèòåòi.

Íåçâàæàþ÷è íà îòðèìàíi ðàíiøå ðåçóëüòàòè, òåîðåì, ÿêi ïîâíiñòþ õàðà-

êòåðèçóþòü ìíîæèíó òî÷îê ðîçðèâó íàðiçíî íåïåðåðâíèõ âiäîáðàæåíü íà

äîáóòêó ïðîñòîðiâ ç ïåâíîãî êëàñó, íå òàê óæå é áàãàòî i âîíè äàþòü ëèøå

íå äóæå äàëåêèé âèõiä çà ìåæi âèïàäêó äîáóòêó ìåòðèçîâíèõ ïðîñòîðiâ.

Öå âêàçó¹ íà òå, ùî ïîäàëüøèé ðîçâèòîê äàíèõ äîñëiäæåíü ¹ àêòóàëüíèì,

àäæå íåðîçâ'ÿçàíèìè çàëèøàþòüñÿ çàäà÷i ïðî ïîâíèé îïèñ ìíîæèí òî÷îê

ðîçðèâó íàðiçíî íåïåðåðâíèõ âiäîáðàæåíü íà äîáóòêó àáñòðàêòíèõ ïðîñòî-

ðiâ.

Äèñåðòàöiÿ ñêëàäà¹òüñÿ iç âñòóïó, 6 ðîçäiëiâ, âèñíîâêiâ, ñïèñêó âèêîðè-

ñòàíî¨ ëiòåðàòóðè i äâîõ äîäàòêiâ. Ðîçäiëè ïîäiëÿþòüñÿ íà ïiäðîçäiëè, çà
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âèêëþ÷åííÿì ïåðøîãî ðîçäiëó, òàêîæ ó ðîçäiëàõ ïî÷èíàþ÷è âiä äðóãîãî,

â êiíöi ðîçäiëi íàäàþòüñÿ âèñíîâêè äî ðîçäiëó.

Ó âñòóïíié ÷àñòèíi âêàçàíî àêòóàëüíiñòü òåìè, ìåòó, çàâäàííÿ äèñåð-

òàöi¨, ïðåäìåò i îá'¹êò. Òàêîæ âêàçàíi ìåòîäè äîñëiäæåííÿ, âiäîìîñòi ïðî

àïðîáàöiþ, ïóáëiêàöi¨. Îïèñàíî ñòðóêòóðó i çìiñò äèñåðòàöi¨.

Ïåðøèé ðîçäië ïðèñâÿ÷åíèé îãëÿäó òåìàòèêè äîñëiäæåíü. Â öüîìó ðîç-

äiëi íàâåäåíi iñòîðè÷íi âiäîìîñòi ïðî îñíîâíi åòàïè ôîðìóâàííÿ òåìè äî-

ñëiäæåííÿ. Òàêîæ âêàçàíi îñíîâíi äîñÿãíåííÿ, âiäêðèòi ïèòàííÿ, à òàêîæ

ðåçóëüòàòè, íà ÿêèõ áàçóþòüñÿ ðåçóëüòàòè â ïîäàëüøèõ ðîçäiëàõ.

Äðóãèé ðîçäië ïðèñâÿ÷åíèé íàâåäåííþ îçíà÷åíü îñíîâíèõ ïîíÿòü i äå-

ÿêèõ âiäîìèõ ðåçóëüòàòiâ, ÿêi âèêîðèñòîâóþòüñÿ íàäàëi. Ðîçäië ïîäiëåíèé

íà òðè ïiäðîçäiëè. Ó ïiäðîçäiëi 2.1 íàäàþòüñÿ äåÿêi îñíîâíi îçíà÷åííÿ i

âëàñòèâîñòi, ÿêi ñòîñóþòüñÿ çàãàëüíî¨ òåîði¨ ôóíêöié, à òàêîæ íàâîäÿòüñÿ

òàêi âiäîìi òåîðåìè, ÿê òåîðåìà Ñòîóíà, ëåìà Óðèñîíà òà iíøi. Ó ïiäðîçäiëi

2.2 äà¹òüñÿ îçíà÷åííÿ êîìïàêòèôiêàöi¨ Ñòîóíà-×åõà i îïèñóþòüñÿ äåÿêi ¨¨

âëàñòèâîñòi. Ó ïiäðîçäiëi 2.3 äàþòüñÿ îçíà÷åííÿ i îïèñóþòüñÿ âëàñòèâîñòi

òàêèõ ïîíÿòü: ôiëüòðè, P -ôiëüòðè, ìàéæå êîãåðåíòíiñòü ôiëüòðiâ.

Òðåòié ðîçäië ïðèñâÿ÷åíèé ðîçâ'ÿçàííþ ñïåöiàëüíî¨ îáåðíåíî¨ çàäà÷i iç

íåñèìåòðè÷íèìè óìîâàìè íà ïðîñòîðè. Ñïî÷àòêó ó ïiäðîçäiëi 3.1 ââîäèòüñÿ

íîâå ïîíÿòòÿ ðåãóëÿðíî¨ ìíîæèíè i âèâ÷àþòüñÿ âëàñòèâîñòi ðåãóëÿðíèõ

ìíîæèí. Çîêðåìà, äîâîäèòüñÿ òâåðäæåííÿ 3.1.8 ïðî òå, ùî êîæíà çàìêíå-

íà íiäå íå ùiëüíà ìíîæèíà ó ìåòðèçîâíîìó ïðîñòîði ¹ ðåãóëÿðíîþ. Äàëi ó

ïiäðîçäiëi 3.2 äà¹òüñÿ ùå îäíå íîâå ïîíÿòòÿ � äâîñòîðîííüî ñåïåðàáåëüíî¨

ìíîæèíè i äîâîäÿòüñÿ äåÿêi âëàñòèâîñòi òàêèõ ìíîæèí. Â òîìó ÷èñëi äî-

âîäèòüñÿ, ùî êîæíà ôóíêöiîíàëüíî çàìêíåíà äâîñòîðîííüî ñåïàðàáåëüíà

ìíîæèíà ¹ ðåãóëÿðíîþ. Â ïiäðîçäiëi 3.3 çäiéñíþ¹òüñÿ ïîáóäîâà íàðiçíî íå-

ïåðåâíî¨ ôóíêöi¨ f : X×Y → R iç äàíîþ ìíîæèíîþ òî÷îê ðîçðèâó A×B,

äå A � ðåãóëÿðíà ìíîæèíà â ïðîñòîði X, à B � ôóíêöiîíàëüíî çàìêíåíà
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íiäå íå ùiëüíà â ïðîñòîði Y . Â òîìó ÷èñëi, â äàíîìó ïiäðîçäiëi äîâîäèòüñÿ

íàñëiäîê 3.3.2, ÿêèé óçàãàëüíþ¹ âñi ðàíiøå îäåðæàíi ðîçâ'ÿçàííÿ ñïåöiàëü-

íî¨ îáåðíåíî¨ çàäà÷i. Ó ïiäðîçäiëi 3.4 ðîçãëÿäà¹òüñÿ ñïåöiàëüíà îáåðíåíà

çàäà÷à íà äîáóòêó êîìïàêòèôiêàöié Ñòîóíà-×åõà βω × βω. Çîêðåìà îòðè-

ìó¹òüñÿ òâåðäæåííÿ ïðî òå, ùî íàðiñò ω∗ íå ¹ ðåãóëÿðíîþ ìíîæèíîþ â

ïðîñòîði βω. Îêðiì òîãî, äîâîäèòüñÿ òåîðåìà ïðî òå, ùî íå iñíó¹ íàðiçíî

íåïåðåâíî¨ ôóíêöi¨ íà äîáóòêó βω×βω iç ìíîæèíîþ òî÷îê ðîçðèâiâ ω∗×ω∗.

Ó ÷åòâåðòîìó ðîçäiëi âèâ÷à¹òüñÿ íåîáõiäíi òà äîñòàòíi óìîâè íà iñíó-

âàííÿ íàðiçíî íåïåðåðâíî¨ ôóíêöi¨ íà äîáóòêó n êîìïàêòíèõ ïðîñòîðiâ iç

îäíîòî÷êîâîþ ìíîæèíîþ ðîçðèâiâ. Ðåçóëüòàòè äàíîãî ðîçäiëó óçàãàëüíþ-

þòü ðåçóëüòàòè Â.Ìèõàéëþêà ïðî íàðiçíî íåïåðåðâíi ôóíêöi¨ äâîõ çìií-

íèõ. Ó ïiäðîçäiëi 4.1 äà¹òüñÿ ïîíÿòòÿ íàðiçíî íåïåðåðâíî¨ ôóíêöi¨ âiäíîñíî

ãðóï çìiííèõ i ñèëüíî íàðiçíî íåïåðåðâíî¨ ôóíêöi¨ áàãàòüîõ çìiííèõ. Äëÿ

ôóíêöi¨ äâîõ çìiííèõ ïîíÿòòÿ ñèëüíî íàðiçíî íåïåðåðâíî¨ ôóíêöi¨ òîòî-

æíå iç ïîíÿòòÿì íàðiçíî íåïåðåðâíî¨ ôóíêöi¨, ïðîòå äëÿ ôóíêöié áiëüøî¨

êiëüêîñòi çìiííèõ ïîíÿòòÿ ñèëüíî íàðiçíî íåïåðåâíî¨ ôóíêöi¨ ¹ ñèëüíiøèì.

Ó ïiäðîçäiëi 4.2 ìè âñòàíîâëþ¹ñî íåîáõiäíiñòü íåiçîëüîâàíîñòi òî÷îê äëÿ

iñíóâàííÿ íàðiçíî íåïåðåâíî¨ i ñèëüíî íàðiçíî íåïåðåâíî¨ ôóíêöi¨ iç îäíî-

òî÷êîâèì ðîçðèâîì. Ó ïiäðîçäiëi 4.3 âèâ÷àþòüñÿ íåîáõiäíi i äîñòàòíi óìîâè

iñíóâàííÿ íàðiçíî íåïåðåðâíèõ ÷è ñèëüíî íàðiçíî íåïåðåðâíî¨ ôóíêöi¨ áà-

ãàòüîõ çìiííèõ iç îäíîòî÷îêîâèì ðîçðèâîì. Îñíîâíèì ðåçóëüòàòîì öüîãî

ïiäðîçäiëó i çàãàëîì ðîçäiëó ¹ òåîðåìà 4.3.4 ïðî òå, ùî iñíóâàííÿ ñèëüíî

íàðiçíî íåïåðåðâíî¨ ÷è íàðiçíî íåïåðåðâíî¨ ôóíêöi¨ f :
n∏

k=1

Xk → [0, 1] iç

D(f) = {(x0,1, x0,2, ..., x0,n)}, äå Xk � êîìïàêòíèé ãàóñäîðôîâèé ïðîñòið i

x0,k � íåiçîëüîâàíà òî÷êà â Xk äëÿ äîâiëüíîãî 1 ≤ k ≤ n, ðiâíîñèëüíå òî-

ìó, ùî iñíó¹ ïîñëiäîâíiñòü (Um)
∞
m=1 íåïîðîæíiõ âiäêðèòèõ ìíîæèí Um â

ïðîñòîði X =
n∏

k=1

Xk òàêà, ùî Um → x0 = (x0,1, x0,2, ..., x0,n).

Ï'ÿòèé ïiäðîçäië ïðèñâÿ÷åíèé îäåðæàííþ íåîáõiäíèõ ó äîñòàòíiõ óìîâ
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íà iñíóâàííÿ ñèëüíî íàðiçíî íåïåðåðâíî¨ ôóíêöi¨ íà äîáóòêó n öiëêîì ðåãó-

ëÿðíèõ ïðîñòîðiâ iç îäíîåëåìåíòíîþ Gδ-ìíîæèíîþ òî÷îê ðîçðèâó. Îñíîâ-

íèé ðåçóëüòàò äàíîãî ðîçäiëó óçàãàëüíþ¹ âiäïîâiäíèé ðåçóëüòàò Ò.Áàíàõà,

Î.Ìàñëþ÷åíêà òà Â.Ìèõàéëþêà ïðî íàðiçíî íåïåðåðâíi ôóíêöi¨ äâîõ çìií-

íèõ, ÿêèé ôîðìóëþ¹òüñÿ ó òåðìiíàõ ìàéæå êîãåðåíòíîñòi P -ôiëüòðiâ. Â

ïiäðîçäiëi 5.1 ìè ðîçãëÿäà¹ìî äåÿêi âëàñòèâîñòi ôiëüòðiâ i P -ôiëüòðiâ ç

ìíîæèíè F óñiõ ôiëüòðiâ íà ìíîæèíi N, ÿêi iíâàðiàíòíi âiäíîñíî ìíîæèíè
çi ñêií÷åííîþ ðiçíèöåþ. Îñíîâíèé ðåçóëüòàòîì äàíîãî ïiäðîçäiëó ¹ òâåð-

äæåííÿ ïðî òå, ùî óìîâà ìàéæå êîãåðåíòíîñòi äîâiëüíèõ n P -ôiëüòðiâ

ðiâíîñèëüíà óìîâi ìàéæå êîãåðåíòíîñòi äîâiëüíèõ äâîõ ôiëüòðiâ. Äàëi â

ïiäðîçäiëi 5.2 ìè ââîäèìî ïîíÿòòÿ ñèëüíî íàðiçíî ñêií÷åííî¨ ìíîæèíè i

îòðèìó¹ìî äåÿêi ¨¨ âëàñòèâîñòi. Â ïiäðîçäiëi 5.3 ìè ðîçãëÿäà¹ìî íåïåðåðâ-

íiñòü ñèëüíî íàðiçíî íåïåðåðâíèõ ôóíêöié íà äîáóòêó ñïåöiàëüíèõ ïðî-

ñòîðiâ Nu i îòðèìó¹ìî òåîðåìó ïðî òå, ùî ÿêùî x1, ..., xn � öå P -ôiëüòðè,

ÿêi íå ¹ ìàéæå êîãåðåíòíèìè, òî êîæíà ñèëüíî íàðiçíî íåïåðåðâíà ôóí-

êöiÿ f :
n∏

i=1

Nxi
→ R ¹ íåïåðåðâíîþ. Öå îçíà÷à¹, ùî ìàéæå êîãåðåíòíiñòü

ôiëüòðiâ ¹ íåîáõiäíîþ óìîâîþ äëÿ iñíóâàííÿ âiäïîâiäíî¨ ñèëüíî íàðiçíî

íåïåðåðâíî¨ ôóíêöi¨ iç îäíîòî÷êîâèì ðîçðèâîì. Â ïiäðîçäiëi 5.4 ìè âèâ÷à-

¹ìî iñíóâàííÿ ðîçðèâíèõ ñèëüíî íàðiçíî íåïåðåðâíèõ ôóíêöié íà äîáóòêó

ïðîñòîðiâ Nxk
i îòðèìó¹ìî, ùî çà ïåâíèõ óìîâ íà ôiëüòðè x1, ..., xn iñíó¹

ìíîæèíà H ⊂ Nn òàêà, ùî ¨¨ õàðàêòåðèñòè÷íà ôóíêöiÿ ¹ ñèëüíî íàðiçíî

íåïåðåðâíîþ i ðîçðèâíîþ ó òî÷öi (x1, ..., xn). Â ïiäðîçäiëi 5.5 ìè äîâîäèìî

îñíîâíèé ðåçóëüòàò äàíîãî ðîçäiëó ïðî òå, ùî óìîâà ìàéæå êîãåðåíòíîñòi

äâîõ P -ôiëüòðiâ ¹ íåîáõiäíîþ i äîñòàòíüîþ äëÿ iñíóâàííÿ ñèëüíî íàðiçíî

íåïåðåðâíî¨ ôóíêöi¨ f :
n∏

i=1

Xi → R iç D(f) = {(x10, ..., xn0)}, äå X1, ..., Xn

� öiëêîì ðåãóëÿðíi ïðîñòîðè, xi0 íåiçîëüîâàíà Gδ-òî÷êà ó ïðîñòîði Xi äëÿ

êîæíîãî i ≤ n.

Â øîñòîìó ðîçäiëi âèâ÷à¹òüñÿ àíàëîãi÷íå, ÿê â ï'ÿòîìó, ïèòàííÿ ïðî

îäíîòî÷êîâi ðîçðèâè íàðiçíî íåïåðåðâíèõ ôóíêöié n çìiííèõ. Ó ïiäðîçäi-
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ëi 6.1 îòðèìó¹òüñÿ òâåðäæåííÿ ïðî òå, ùî ÿêùî iñíó¹ íàðiçíî íåïåðåðâíà

ôóíêöiÿ f :
n∏

i=1

Nxi
→ R iç D(f) = {(x1, ..., xn)}, äå x1, ..., xn � P -ôiëüòðè iç

F , òîäi iç P -ôiëüòðiâ x1, ..., xn ìîæíà âèáðàòè äâà, ÿêi ¹ ìàéæå êîãåðåíòíè-
ìè. Òîáòî óìîâà òîãî, ùî iç P -ôiëüòðiâ x1, ..., xn ìîæíà âèáðàòè äâà, ÿêi ¹

ìàéæå êîãåðåíòíèìè ¹ íåîáõiäíîþ äëÿ iñíóâàííÿ âiäïîâiäíî¨ íàðiçíî íåïå-

ðåðâíî¨ ôóíêöi¨. Äàëi ó ïiäðîçäiëi 6.2 ïîêàçó¹òüñÿ, ùî äàíà óìîâà äîñòàòíÿ

äëÿ iñíóâàííÿ íàðiçíî íåïåðåðâíî¨ f :
n∏

i=1

Nxi
→ R ç D(f) = {(x1, ..., xn)},

äå x1, ..., xn � ôiëüòðè iç F . Íàðåøòi ó ïiäðîçäiëi 6.3 äëÿ òîãî ùîá ïåðå-

íåñòè äîñòàòíiñòü äàíî¨ óìîâè íà âèïàäîê äîâiëüíèõ öiëêîì ðåãóëÿðíèõ

ïðîñòîðiâ, äà¹òüñÿ òâåðäæåííÿ, ÿêå ïîêàçó¹ iñíóâàííÿ íàðiçíî íåïåðåðâíî¨

ôóíêöi¨ f :
n∏

i=1

Xi → R iç D(f) = {(x10, ..., xn0)}, äå X1, ..., Xn � öiëêîì

ðåãóëÿðíi ïðîñòîðè, xi0 � íåiçîëüîâàíà Gδ-òî÷êà ó ïðîñòîði Xi, ÿêùî äëÿ

äåÿêèõ 1 ≤ k < m ≤ n iñíó¹ íàðiçíî íåïåðåðâíà ôóíêöiÿ g : Xk ×Xm → R
òàêà, ùî D(g) = {(xk0, xm0)}. Äàëi îäåðæó¹òüñÿ òåîðåìà 6.3.4 � îñíîâíèé

ðåçóëüòàò äàíîãî ðîçäiëó, ÿêèé òâåðäèòü, ùî iñíóâàííÿ íàðiçíî íåïåðåðâíî¨

ôóíêöi¨ f :
n∏

i=1

Xi → R ç äàíîþ îäíîåëåìåíòíîþ ìíîæèíîþ òî÷îê ðîçðè-

âó D(f) = {(x10, ..., xn0)}, äå (Xi)
n
i=1 � íàáið äîâiëüíèõ öiëêîì ðåãóëÿðíèõ

ïðîñòîðiâ, (xi)
n
i=1 � íåiçîëüîâàíi Gδ-òî÷êè ó âiäïîâiäíèõ ïðîñòîðàõ, ¹ ðiâ-

íîñèëüíèì òîìó, ùî ç äîâiëüíèõ n P -ôiëüòðiâ ç F ìîæíà âèáðàòè äâà, ÿêi

¹ ìàéæå êîãåðåíòíèìè.

Ïiñëÿ îñòàííüîãî ðîçäiëó íàäà¹òüñÿ îñíîâíi âèñíîâêè äî ðåçóëüòàòiâ ó

äèñåðòàöi¨.

Êëþ÷îâi ñëîâà: ôóíêöiÿ, âiäîáðàæåííÿ, òîïîëîãiÿ, íåïåðåðâíiñòü, çái-

æíiñòü, òîïîëîãi÷íèé ïðîñòið, öiëêîì ðåãóëÿðíèé ïðîñòið, ìåòðè÷íèé ïðî-

ñòið, ìåòðèçîâíèé ïðîñòið, êîìïàêòíiñòü, êîìïàêòíèé ïðîñòið, êîìïàêòè-

ôiêàöiÿ, äîáóòîê, íàðiçíî íåïåðåðâíà ôóíêöiÿ, çáiæíà ïîñëiäîâíiñòü.
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ABSTRACT

Kozlovskyi M. Necessity and su�ciency conditions for the discontinuity poi-

nts set of separately continuous functions. � Quali�cation scienti�c work in the

form of manuscript.

Thesis for doctor of philosophy degree in speciality 111 Mathematics � Yuriy

Fedkovych Chernivtsi National University, Chernivtsi, 2025.

The thesis is devoted to the study of necessary and su�cient conditions for

the discontinuity points set of a separately continuous function of two or more

variables. The history of the study of the discontinuity points set of separately

continuous functions begins with the classic works of Rene Baire and Henri

Lebesgue at the end of the IXX century. Further development of these studies

was carried out by many mathematicians and led to the emergence of the theory

of separately continuous maps. Investigations of separately continuous functions

began to be actively conducted at Chernivtsi University starting from the 80s

of the XX century on the initiative and under the leadership of Volodymyr

Maslyuchenko.

Despite the previously obtained results, there are not so many theorems that

fully characterize the discontinuity points set of separately continuous functions

on the product of spaces from a certain class. They give only a not far exit

beyond the case of the product of metrizable spaces. This indicates that the

further development of these investigations is relevant, because the problems of

a complete description of the discontinuity points sets of separately continuous

functions on the product of abstract spaces remain unsolved.

The thesis consists of an introduction, 6 chapters, conclusions, a list of used

literature and two appendices. Chapters are divided into subsections, with the

exception of the �rst chapter. Conclusions to each chapter are provided at the
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end of the chapter starting from the second.

The introduction includes the relevance of the topic, the goal, the task of the

dissertation, the research subject and the research object. Research methods,

information on approval, publications are indicated in the introduction. The

structure and content of the dissertation are described in the introduction.

The �rst chapter is devoted to an overview of research topics. This chapter

provides historical information on the main stages of formation of the research

topic. Moreover, it contains the main achievements, open questions and results

on which the results from the next sections are based.

The second chapter is devoted to the formulation de�nitions of basic noti-

ons and some well-known results used in the dissertation. The chapter is di-

vided into three subsections. Subsection 2.1 provides some basic de�nitions

and properties that apply to the general theory of real functions, as well as

such well-known theorems as Stone's theorem, Urysohn's lemma, and others.

Subsection 2.2 contains the de�nition of the Stone-Cech compacti�cation and

some its properties. Subsection 2.3 contains the de�nitions and properties of

the following notions: �lters, P -�lters, near coherence of �lters.

The third chapter is devoted to the solution of a special inverse problem with

asymmetric conditions on spaces. Subsection 3.1 is devoted to the introduction

and the investigation of a new notion of regular set in a topological space.

In particular, we prove in Proposition 3.1.8 that every closed nowhere dense

subset of a metrizable space is regular. Subsection 3.2 is devoted to the study

of an another new notion of bilaterally separable set. It is proved that every

functionally closed bilaterally separable set is regular. A separately continuous

function f : X × Y → R with a given discontinuity points set A × B, where

A is a regular set in a topological space X and B is a functionally closed

nowhere dense set in a topological space Y , is constructed in Subsection 3.3. In

particular, we obtain Corollary 3.3.2, which generalizes all previously obtained
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solutions of the special inverse problem. The special inverse problem on the

product of Stone-Cech compacti�cations βω×βω is investigated in Subsection

3.4. We obtain that the set ω∗ is not a regular set in the space βω and prove

that there is no separately continuous function on the product βω × βω with

the discontinuity points set ω∗ × ω∗.

In the fourth chapter we study the necessary and su�cient conditions for the

existence of a separately continuous function on the product of n compact spaces

with an one-point set of discontinuity. The results of this chapter generalize

the results of V. Mykhaylyuk on separately continuous functions of two vari-

ables. The notions of a separately continuous function with respect to groups of

variables and a strongly separately continuous function of many variables are

considered in Subsection 4.1. The strong separate continuity of a function of two

variables is equivalent to the separate continuity. But for functions of more vari-

ables, the notion of a strongly separately continuous function is stronger than

the notion of a separately continuous function. In Subsection 4.2, we establish

the necessity of non-isolation the corresponding points for the existence of a

separately continuous and strongly separately continuous function with a given

one-point set of discontinuity. Subsection 4.3 is devoted to the necessary and

su�cient conditions for the existence of a separately continuous or strongly

separately continuous function of many variables with a one-point set of di-

scontinuity. The main result of this subsection and the chapter is Theorem 4.3.4.

It states that the existence of a strongly separately continuous or separately

continuous function f :
n∏

k=1

Xk → [0, 1] with D(f) = {(x0,1, x0,2, ..., x0,n)},

where Xk is a compact Hausdor� space and x0,k is a non-isolated point in Xk

for each 1 ≤ k ≤ n, is equivalent to the fact that there exists a sequence

(Um)
∞
m=1 of nonempty open sets Um in the space X =

n∏
k=1

Xk such that

Um → x0 = (x0,1, x0,2, ..., x0,n).

The �fth chapter is devoted to obtaining the necessary and su�cient conditi-
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ons for the existence of a strongly separately continuous function on the product

of n arbitrary completely regular spaces with a given one-point Gδ-set of di-

scontinuity points. The main result of this chapter generalizes the corresponding

result of T. Banakh, O. Maslyuchenko, and V. Mykhaylyuk on separately conti-

nuous functions of two variables, which is formulated in terms of near coherence

of P -�lters. In subsection 5.1, we consider some properties of �lters and P -�lters

from the set F of all �lters on the set N which are invariant with respect to

the inclusing of sets with �nite di�erence. The main result of this subsection is

the statement that the near coherence of arbitrary n P -�lters is equivalent to

the near coherence of arbitrary two P -�lters. In Subsection 5.2, we introduce

the notion of a strongly separately �nite set and obtain some of its properti-

es. In subsection 5.3, we investigate the joint continuity of strongly separately

continuous functions on the product of special spaces Nu and obtain Theorem

5.3.1 which states that if P -�lters x1, ..., xn are not near coherent, then each

strongly separately continuous function f :
n∏

i=1

Nxi
→ R is continuous. This

means that the near coherence of the �lters is a necessary condition for the

existence of a corresponding strongly separately continuous function with an

one-point set of discontinuity. In Subsection 5.4, we study the existence of di-

scontinuous strongly separately continuous functions on the product of spaces

Nxk
and obtain that under certain conditions on �lters x1, ..., xn there exists a

set H ⊂ Nn such that its characteristic function is strongly separately conti-

nuous and discontinuous at the point (x1, ..., xn). In Subsection 5.5, we prove the

main result of this chapter which states that the condition of near coherence of

arbitrary two P -�lters is necessary and su�cient for the existence of a strongly

separately continuous function f :
n∏

i=1

Xi → R with D(f) = {(x10, ..., xn0)},

where X1, ..., Xn are arbitrary completely regular spaces, xi0 is a non-isolated

Gδ-point in the space Xi for each i ≤ n.

In the sixth chapter, the question of one-point set of discontinuity of

separately continuous functions of n variables is studied, similar to the one in
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the �fth chapter for strongly separately continuous functions. In Subsection 6.1,

we obtain that if there exists a separately continuous function f :
n∏

i=1

Nxi
→ R

with D(f) = {(x1, ..., xn)}, where x1, ..., xn are P -�lters from F , then two near
coherent �lters can be chosen from x1, ..., xn. So, the existence two near coherent

�lters among P -�lters x1, ..., xn is necessary for the existence of a corresponding

separately continuous function. In Subsection 6.2, we show that this conditi-

on is su�cient for the existence of a separately continuous f :
n∏

i=1

Nxi
→ R

with D(f) = {(x1, ..., xn)}, where x1, ..., xn are �lters from F . Finally, in
Subsection 6.3, we transfer the su�ciency of this condition to the case of the

product of arbitrary completely regular spaces. We obtain the existence of a

separately continuous function f :
n∏

i=1

Xi → R with D(f) = {(x10, ..., xn0)},

where X1, ..., Xn is completely regular spaces, xi0 is a non-isolated Gδ-point

in the space Xi, if for some 1 ≤ k < m ≤ n there exists a separately conti-

nuous function g : Xk × Xm → R such that D(g) = {(xk0, xm0)}. Next, we
obtain Theorem 6.3.4 which is the main result of this chapter. It states that

the existence of a separately continuous function f :
n∏

i=1

Xi → R with a given

one-point the set of discontinuity D(f) = {(x10, ..., xn0)}, where (Xi)
n
i=1 is a

�nite family of arbitrary completely regular spaces, (xi)
n
i=1 is a �nite family

non-isolated Gδ-points in the corresponding spaces, is equivalent to the condi-

tion that we can choose two near coherent �lters from arbitrary family of n

P -�lters from F .

The main conclusions to the results of the thesis are given after the last

chapter..

Keywords: function, map, topology, continuity, convergence, topological

space, completely regular space, metric space, metrizable space, compactness,

compact space, compacti�cation, product, separately continuous function,

convergent sequence.
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