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Hucepranisi Ha 3700y TTs HAYKOBOI'O CTYIIEHs JIOKTOPa (bistocodil 3a crerri-
asibHicTiIO 111 Maremaruka — YepuiBelnpbKuit HalioHaJbHUI yHIBEpCUTET IMEH]

FOpis @enprosuaa, Yepwninmi, 2025.

Hucepraniitna poboTa HMPUCBSYEHA JIOCJILPKEHHI0 HEOOXIHUX 1 JIOCTaTHIX
YMOB Ha MHOXXUHY TOYOK PO3PUBY Hapi3HO HerepepBHOI (PYHKIT JIBOX 1 OL/ib-
1e 3MiHHUX. [cTOpisi BUBUEHHSI MHOXKWHU TOYOK PO3PUBY HAPI3ZHO HElepepBHUX
dbyukiIiit 6epe mouarok 3 kiaacuaanx podor Pere Bepa na Aupi Jlebera kinigs
IXX crositrsa. [loganpiiuit po3BUTOK IUX JIOC/II2KEHb [IPOBOJNUBCS DararbMa,
MaTeMaTUKaMI 1 IPUBIB 0 BUHUKHEHHs Teopil Hapi3HO HellepepBHUX Bl10Opa-
»keHb. [Hounmnatoun 3 80-x pokiB XX CTOITTS 3a iHIIMIATUBY 1 i/ KEPIBHUIITBOM
Bononumupa Maciouenka, JOCTIXKeHHsI HAPi3HO HellepepBHUX (DYHKIH cTain

aKTUBHO IIPOBOJIUTUCH Y HepHIBEIbKOMY HalllOHAJILHOMY YHIBEPCUTETI.

Hespaxkatoun na orpuMaHi paHilie pe3yJabTaTH, TeopeM, sKi MOBHICTIO Xapa-
KTEepPU3YIOTh MHOYKUHY TOYOK PO3PUBY HAPI3HO HEMepepBHUX BijI0OpakeHb Ha
JIOOYTKY TPOCTOPIB 3 TIEBHOTO KJIACy, He TaK yXKe ¥ 6araTo i BOHU JAI0Th JIUIIIE
He Jly2Ke JlaJieKuil BUXij| 3a MexKi BUIAJKY JI0OYTKY METPU30BHUX ITPOCTOPIB.
[le Bkasye Ha Te, MO MOJAJBIITUI PO3BUTOK JIAHUX JIOC/I/PKEHb € aKTyaJbHUM,
aJI>Ke HEPO3B siBaHUMU 3AJIUIIAI0THCS 3aJladl PO MOBHUI ONKUC MHOYXKUH TOUYOK

PO3PUBY HAPI3ZHO HENEPEPBHUX BigoOparkeHb Ha JOOYTKY abCTPaKTHUX MTPOCTO-
pIB.
Hucepraliisi ckJiajaerbest i3 BCTyily, 6 po3/iijiiB, BUCHOBKIB, CIIMCKY BUKOPHU-

cTaHol JliTepaTypH 1 JBOX A0JaTKIB. PoO3iim MOMISIOTHCS Ha IAPO3/I1LIH, 34,



BUKJIIOUEHHSIM TIEPIIOr0 PO3JILTY, TAKOXK y pO3Jijax MOYuHal0du BlJ JIPYTroro,

B KIHIIl pO3/I1JII HAJIaI0THCS BUCHOBKHU JI0 PO3JILIY.

Y BeTymHIA 9acTUHI BKa3aHO aKTyaJbHICTH TEeMU, MeTY, 3aBJIaHHS JUCep-
TaIfil, npeamer 1 00’exT. TakoxkK BKa3aHi METOIH JIOC/IIKEHHsI, BIJIOMOCT1 IIPO

arnpobariito, myosikanii. Onucano CTpyKTypy 1 3MICT jucepTaiiil.

[Tepiuit po3iiyi NpUCBSTYEHUI OTJISIIY TeMaTUKU JIOCiJKeHb. B 11boMy po3-
JILJIL HABEJIeH] 1CTOPUYHI BiJIOMOCTI NMPO OCHOBHI eTalnu (pOPMyBaHHS TEMU J10-
caijiKenasd. TakoxK BKa3aHl OCHOBHI JIOCATHEHH:, BIAKPUATI MUTAHH:A, & TaKOXK

pe3yabTaTH, Ha IKUX 0a3y0ThCs PE3yJIbTaTH B MOJAJBIINX PO3LIaX.

Hpyruit po3iia npucBsgvYeHnit HaBeJIEHHIO 03HAUYEeHb OCHOBHUX IOHSTH 1 Jie-
SKUX BIJIOMUX PE3YJIbTATIB, SKi BUKOPUCTOBYIOThCS HaJjaJi. Po3ii nojiaeHuit
Ha TPHU MApo3aiau. Y migposaiia 2.1 HaZaroTbed AesdKi OCHOBHI O3HAaUeHHs 1
BJIACTUBOCTI, K1 CTOCYIOThCS 3arajibHol Teopii (DyHKIIINA, a TaKOXK HABOJIATHCS
Taki BiJIoMi TeopeMH, K Teopema CToyHa, jema Y pucoHa Ta iHim. ¥ miapo3 il
2.2 naerbcs o3HavenHs KoMmnakTudikaiil Croyna-Uexa i onucyoThes AesKi 11
BJIACTUBOCTI. Y P03/l 2.3 JarThCsd O3HAYEHHS 1 OIUCYIOThCsI BJACTUBOCTI

TaKUX MMOHATh: PUIbTpU, P-PplibTpu, Maiizke KOrepeHTHICTh (PiabTPiB.

Tpetiit po3/Iijl NPpUCBIUEHNN PO3B’A3aHHIO ClelniajbHOl 0OepHeHOol 3a1a4i i3
HECUMETPUIHUME yMOBaMU Ha npocTopu. Couarky y miaposiii 3.1 BBOJUTHCS
HOBE IOHATTS PEryJjisgpHOl MHOXKMHHU 1 BUBYAIOTHCS BJIACTUBOCTI PEryJIsiPHUX
MHOYKHH. 30KpPEMa, JIOBOJINTHCS TBEpKeHHs 3.1.8 mpo Te, M0 KOXKHa 3aMKHe-
Ha HiJle He M[IJIbHA MHOXKWHA Y METPU30BHOMY MPOCTOPI € peryisproro. ai y
miapo3ait 3.2 JaeThes 1ie ojHe HOBEe MOHSITTS — JIBOCTOPOHHBO cerepadebHOl
MHOXKHHH 1 JIOBOJIATHCS JesdKl BJIACTHUBOCTI TaKUX MHOXKHH. B Tomy dmeni jo-
BOJIUTHCH, 1110 KOXKHa (PYHKIIOHAJIBHO 3aMKHEHa JIBOCTOPOHHLO celapadesibHa,
MHOXKHHA € pery/spuoio. B migposnini 3.3 3/1iiiCHIOEThCs TOOYI0Ba HAPI3HO He-
nepeBHol Gyskmil f: X XY — R i3 JaH0I0 MHOXKKHOIO TOYOK po3puBy A X B,

jge A — peryisipHa MHOXKKHa B 1ipoctopi X, a B — yHKIIOHAIHLHO 3aMKHEHA



HiJle He MiIbHa B IpocTopi Y. B ToMy 4ncii, B TaHOMY HiJIpO3/IiIi JIOBOJUTHCS
HACJIJIOK 3.3.2, SIKUil y3araJbHIOE BCl paHillle ojlep:KaHl po3B si3aHHS CIIeIia b
HOT oOepHeHOl 3ajadi. Y mijaposii 3.4 posrisjgaerbes cleliajibHa o0epHeHa,
3a/1a4da Ha J100yTKy KomnakTudikarmiit Croyna-Hexa fw X fw. 3okpema oTpu-
MYEThCsI TBEPJKEHHsI TIPO Te, 0 HapicT w® He € perysisipHoi0 MHOXKWHOI B
mpoctopi fw. OKpiM TOrO, JOBOAUTHCS TeOpeMa PO Te, 10 He ICHYE Hapi3HO

HerepeBHol (hyHKINI Ha JOOYTKY fw X fw 13 MHOXKHHOIO TOYOK PO3PUBIB W™ X w*.

Y derBepTOMYy PO3/IiJil BUBYAETHCS HEOOXiJ[HI Ta JIOCTATHI YMOBM Ha ICHY-
BaHHsI HAPI3HO HerepepBHOI (PYHKINT Ha JIOOYTKY 7 KOMIAKTHUX [POCTOPIB i3
OJIHOTOYKOBOIO MHOXKWHOIO pO3pUBIB. PesysibraTu JJaHoro pos/iijy y3araJbHIo-
10Th pesyiabrar B.Muxaiiiroka 1po HapizHO HerepepBHI (PYHKINI JBOX 3MiH-
HUX. Y miapo3;iii 4.1 1aeTbes MOHITTS Hapi3HO HerepepBHOI (DYHKINT BiTHOCHO
I'PYI 3MIHHUX 1 CMJIBHO HApI3HO HelepepBHOI (hYHKINI Oararbox 3MiHHuX. s
(hyHKIIT ABOX 3MIHHUX MOHSTTsS CUJILHO HApi3HO HemepepBHOI (DYHKIIT TOTO-
YKHE 13 MOHSITTSM Hapi3HO HelepepBHOI (PYHKIIIT, npoTe st PyHKIIH OLIbIIol
KIJIbKOCTI 3MIHHUX [OHSITTS CUJIbHO HAPI3HO HENEePeBHOI (DYHKIIIT € CUJIbHIIITIM.
Y nigposiii 4.2 My BCTAHOBJIFOECO HEOOX1JIHICTH HEI30JIh0BAHOCTI TOYOK JIJIst
ICHYBaHHS HAPI3HO HENEepPeBHOI 1 CHJIbHO HAPI3HO HerepeBHOI (PYHKIIT 13 OHO-
TOYKOBUM PO3PUBOM. ¥ IiJIpo3/iji 4.3 BUBUAIOTLCS HEOOXIIH] 1 JJOCTaTHI YMOBU
ICHYBaHHS HApPI3HO HENEPEPBHUX YU CUJBHO HAPI3ZHO HerepepBHOI (pyHKIIT Oa-
raThOX 3MIHHUX 13 OJHOTOYOKOBHM PO3puBOM. OCHOBHUM PE3YJILTATOM IHOTO
H1JIpO3JIULY 1 3araJjoM pozjiiy € teopema 4.3.4 npo Te, 1m0 ICHYBaHHS CUJIBHO

n
Hapi3HO HelepepBHOl YK Hapizuo Henepepsuol dyukuil f : [[ Xx — [0,1] i3
k=1
D(f) = {(x01, %02, .., Ton)}, Ae X — KOMOAKTHUHA raycgopdoBuit mpocTip i
T — HelzojboBana Touka B Xj juid joslibnoro 1 < k < n, piBHocuisibHe TO-
My, o icuye nocaiposuicrs (Upy,) -~ ; HENOPOXKHIX Blakpurux MuHoxud U, B

n
npoctopi X = [[ X} taxa, mo U, — X0 = (Z0.1, 20,2 ---s Ton)-
=1

[Tsuit mipo3aia IpucBAUIeHIi oJlepKaHHI0 HEOOXIIHUX Y JOCTaTHIX YMOB



Ha ICHYBaHHS CUJILHO HAPIZHO HemepepBHOT (DYHKIIIT Ha JOOYTKY 7 IIJTKOM Pery-
JIIPHUX TPOCTOPIB 13 0j{HOEIeMEHTHOI (G§~-MHOXKHHOIO TOUYOK po3puBy. OCHOB-
HUI pe3y/ibTraT JJAHOI'0 PO3JILJLY y3araJbHIOE BijiioBigHuil pesysibrar T.banaxa,
O.MacJirouenka Ta B.Muxaitoka 11po Hapi3HO HerepepBHi (pyHKIIT JBOX 3MiH-
HUX, KUl (POPMYJIIOETHCA Y TepMiHax Maiike KorepeHTHOCTI P-diabrpis. B
migpos3ai 5.1 Mu posrisigaemMo Jiesiki BjacTuBocTi MiabTpiB 1 P-diabTpiB 3
MHOXKHMHHU J ycix pijbTpiB HA MHOXKUHI N, siKi IHBapiaHTHI BiJIHOCHO MHOXKWHU
31 cKiHdYeHHOW pizHuneo. OCHOBHUI Pe3yabTaToOM JAHOI'O IiJPO3JIIY € TBep-
JIDKEHHsI TIPpO Te, 1[0 yMOBa MaiiKe KOIepeHTHOCTI JOBLIbHUX N P-piabTpis
PIBHOCHJIbHA YMOBI Maii>Ke KOTePEHTHOCTI JNOBLILHUX JBOX (pigbTpi. [asi B
HiIPO3/1JIL 5.2 MU BBOJMMO IMOHSATTS CUJIbHO HAPI3HO CKIHYEHHOI MHOXKWHU 1
OTPUMYEMO JiesiKi 1T BjracTuBOCT. B 1ijipo3/iijii 5.3 MU PO3IJIsaEMO Hellepeps-
HICTH CUJILHO HaApI3HO HerepepBHUX (DYHKINNH Ha JIOOYTKY CIeliaJbHUX TPO-
cropiB N, 1 oTpuMyeMO TeopeMy IIpO Te, IO SKIIO L1, ..., T, — e P-piabrpu,
sKi He € Maj>Ke KOrepeHTHUMHM, TO KOXKHa CHJIbHO Hapi3HO HemepepBHa (yH-
n
kiisg f: [[N,, — R e memepepsnoto. lle o3nauae, 1mo maiizke KOrepeHTHICTD
(biJIpriBZleeO6Xi,ILHOIO YMOBOIO JIJIsl ICHYBaHHSI BIJITIOBITHOI CHJIBHO HApPI3HO
HerepepBHOI (PYHKIIT 13 0JJTHOTOYKOBUM PO3puBOM. B miipo3iai 5.4 Mu BUBYA-
€MO 1ICHYBaHHS PO3PUBHUX CUJIBHO HAPI3HO HemepepBHUX (DYHKIIIH Ha JTOOYTKY
npocropis Ny, 1 orpuMmyemMo, 1110 3a IEBHUX yMOB Ha (DLIBTPU X1, ..., T, ICHYE
muoxkuna H C N" taka, 1o i1 xapakrepuctuina (PyHKIlis € CUJIbHO HAPI3HO
HEePEPBHOIO 1 PO3PUBHOK y TOUIl (X1, ..., Ty, ). B migposaiii 5.5 Mu 10BOIAMO
OCHOBHHUI Pe3yJbTaT JAaHOTO PO3JJIy PO Te, MO YMOBa MailzKe KOrepeHTHOCTI

JIBOX P-diibTpiB € HeoOXITHOW 1 JOCTATHLOMO JIJIsi ICHYBaHHS CHJILHO HAPI3HO

n

werepepsroil Gyuknii f: [[ X; — R iz D(f) = {(z10, .-, Tno) }, 1€ X1, ..., Xy
i=1

— IIJIKOM peryJisipHi IIpoCTopH, ;o HeizosboBaHa (Gg-TOUKa y npocTopl X; juis

KO>KHOI0 7 < n.

B mocTtoMy po3iijii BUBYAETHCA aHAJOTIUHE, SK B II'sITOMY, ITHTAHHS IIPO

OJIHOTOYKOBI PO3PHUBU HAPI3HO HEIEpepBHUX (DYHKIIIA 1 3MIHHUX. ¥ IIIPO3/Ii-



Ji 6.1 oTpumMyeThCs TBEPJXKEHHs PO Te, 110 AKIIO 1ICHYe Hapi3HO HellepepBHa.
n

byukmig f: [[ N, = Ri3 D(f) = {(z1,...,x,) }, 1€ 1, ..., x, — P-binsrpu i3
i=1

F, Toni i3 P-pinbTpiB 271, ..., T,, MOXKHA BUOpATH JBa, SIK1 € Maii>Ke KOrepeHTHHU-

mu. TobTo ymoBa Toro, 1o i3 P-GiabTpiB x4, ..., T, MOXKHA, BUOPATH Ba, Kl €

Maii>Ke KOrepeHTHUMU € HeOOXi/IHOTO JIJist ICHYBaHHsI BiJIIIOBIJIHOI HAPI3HO Helle-

pepsHOT ¢yukiil. Jami y migposiiil 6.2 moka3yernbes, 110 JaHa yMOBa J0CTaTHsI

n

nuist icayBanns wapizuo wenepepsHol f @ [[ N, — R 3 D(f) = {(x1, ..., z,)},

Jie X1, ..., T, — diabrpu i3 F. Haperri yzzéiﬂpogmﬂi 6.3 Jjiist Toro oo mepe-

HECTU JIOCTATHICTH JIAHOT YMOBM Ha, BUIAJIOK JIOBLIBHUX ILJIKOM PEryJsipHUX

IIPOCTOPIB, JAETHCS TBEPJXKEHHsI, sKe II0Ka3y€e 1CHYBaHHs HapI3HO HellepepBHOL
n

dynkuit f: [[Xi = Ris D(f) = {(z10,...,zn0)}, ne Xi,..., Xy — niakom

perysasipHi npl()?leopH, X0 — HeizoaboBaHa (Gg-TOoUKa y mpocTopi X;, sIKIIO JIJIst

Jesikux 1 < k < m < n ichnye Hapizno Henepepsha ynkiis g @ X X X, - R

raka, o D(g) = {(xro, Tmo)}. daui opepxkyernest reopema 6.3.4 — ocHoBHUIA

pe3yabTaT JaHOTr0 PO3JLIY, SKWI TBEPAUTh, 10 ICHYBaHHS HAPI3HO HETllepepBHOL
n

dbyukmil f : [[ X; — R 3 ganow ojHOEIEMEHTHOI MHOXHUHOK TOYOK PO3PH-
i=1

By D(f) = {(x10y ..., Tn0) }, me (X;)P — nablp JOBLILHEX IHIKOM PErysIsipHIX

mpocTopiB, (z;)P  — HeizomaboBaHi G§-TOYKH y BIMOBLAHUX MPOCTOPAX, € PiB-

HOCHJIBHUM TOMY, 1110 3 JIOBLIbHUX N P-dlibTpiB 3 F MoxKHaA BUOpaTu jiBa, siki

€ Mali>Ke KOI'epEeHTHUMU.

[Ticna ocTaHHBOTO PO3JILTY HAJIAETHCA OCHOBHI BUCHOBKH JI0 PE3YJILTATIB Y

JcepTanii.

Karwwosi crosa: dyHKIs, BIJIOOparXKeHHSI, TOMOJIOTIs, HENEePEepBHICTh, 30i-
JKHICTD, TOTOJOTTUYHUI IIPOCTIp, NIJIKOM pPeryJsipHuil MpocTip, MeTpUIHu# Ipo-
CT1p, METPU30BHUM IPOCTIP, KOMIAKTHICTH, KOMIAKTHUNI IPOCTIP, KOMIAKTH-

dikaris, 100yTOK, HApi3HO HerepepBHA (PYHKINs, 3012KHA, TOCJIiIOBHICTD.



ABSTRACT

Kozlovskyi M. Necessity and sufficiency conditions for the discontinuity poi-
nts set of separately continuous functions. — Qualification scientific 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 sufficient 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 first chapter. Conclusions to each chapter are provided at the



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 first 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 definitions 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 definitions
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 definition of the Stone-Cech compactification and
some its properties. Subsection 2.3 contains the definitions and properties of

the following notions: filters, P-filters, near coherence of filters.

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 xY — R with a given discontinuity points set A x 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



solutions of the special inverse problem. The special inverse problem on the
product of Stone-Cech compactifications fw X Sw is investigated in Subsection
3.4. We obtain that the set w* is not a regular set in the space fw and prove
that there is no separately continuous function on the product fw x fw with

the discontinuity points set w* x w™.

In the fourth chapter we study the necessary and sufficient 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
sufficient 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 : ﬁ Xi — [0,1] with D(f) = {(z01,%02,---sTon)},
where X}, is a compact H];Tllsdorff space and x is a non-isolated point in Xj,
for each 1 < k < n, is equivalent to the fact that there exists a sequence
(Up),>_; of nonempty open sets U, in the space X = ﬁ X}, such that

f=1
U = %0 = (20,1, 20,25 s Ton)-

The fifth chapter is devoted to obtaining the necessary and sufficient conditi-



ons for the existence of a strongly separately continuous function on the product
of n arbitrary completely regular spaces with a given one-point Gs-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-filters. In subsection 5.1, we consider some properties of filters and P-filters
from the set F of all filters on the set N which are invariant with respect to
the inclusing of sets with finite difference. The main result of this subsection is
the statement that the near coherence of arbitrary n P-filters is equivalent to
the near coherence of arbitrary two P-filters. In Subsection 5.2, we introduce
the notion of a strongly separately finite 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 N, and obtain Theorem
5.3.1 which states that if P-filters zq,...,z, are not near coherent, then each
strongly separately continuous function f : ﬁ N,, — R is continuous. This
means that the near coherence of the ﬁltersli:s1 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
N,, and obtain that under certain conditions on filters x1, ..., z,, there exists a
set H C N" such that its characteristic function is strongly separately conti-
nuous and discontinuous at the point (z1, ..., z,,). In Subsection 5.5, we prove the
main result of this chapter which states that the condition of near coherence of
arbitrary two P-filters is necessary and sufficient for the existence of a strongly
separately continuous function f : ﬁ X; — R with D(f) = {(z10,..-,Zn0)},
where X7, ..., X, are arbitrary compiieltely regular spaces, x;o is a non-isolated

Gs-point in the space X; for each 1 < 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



the fiftth chapter for strongly separately continuous functions. In Subsection 6.1,
we obtain that if there exists a separately continuous function f : ﬁ N, - R
with D(f) = {(z1, ..., x,)}, where z1, ..., x,, are P-filters from F, tﬁgrll two near
coherent filters can be chosen from x4, ..., x,,. So, the existence two near coherent
filters among P-filters x1, ..., x,, is necessary for the existence of a corresponding
separately continuous function. In Subsection 6.2, we show that this conditi-
on is sufficient for the existence of a separately continuous f : ﬁ N, — R
with D(f) = {(x1,...,2,)}, where zy,..., 2, are filters from ]-"Z.ZlFinally, in
Subsection 6.3, we transfer the sufficiency of this condition to the case of the
product of arbitrary completely regular spaces. We obtain the existence of a
separately continuous function f : ﬁ X; = R with D(f) = {(x10, .-, Tno) },
where X7, ..., X, is completely reglilzalr spaces, x;o 1s a non-isolated Gy-point
in the space X;, if for some 1 < k < m < n there exists a separately conti-
nuous function g : Xy x X,, — R such that D(g) = {(«ro, Tmo)}. 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 : ﬁ X; — R with a given
one-point the set of discontinuity D(f) = {(z10, ,ZLZ‘:;)}, where (X;)I, is a
finite family of arbitrary completely regular spaces, (x;)I; is a finite family
non-isolated Gs-points in the corresponding spaces, is equivalent to the condi-

tion that we can choose two near coherent filters from arbitrary family of n
P-filters 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, compactification, product, separately continuous function,
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