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Juceyvka (Coboav) O. K. Komnaxtai Ta OJM3bKi O HAX HAIMIBI'DATKH,
HATIIBTPYIH Ta, IXHI po3mupenHs. — Ksamidikariiina HayKoBa Ipalls Ha IpaBax
PYKOTIHUCY.

Hucepraliisi Ha 3J100yTTsI HAyKOBOI'O CTYIEHs JOKTOpa (isocodii 3a cre-

niagpaictio 111 — “Maremaruka’ (Famysp snann — 11 “Maremaruka Ta cra-
tuctuka”’). — JIbBIBCbKUil HamioHasbHU yHiBepcuTeT imeni Iama @Dpanka,
JIsBiB, 2023.

Tomosoriuna aJjiredpa — 1€ OJiHA 13 TUX obJiacTell MaTeMaTHUKM, sSIKi Ma-
I0Th JIOBOJII CTPIMKUIT PO3BUTOK. [3 CIIUCKY PI3HOMaHITHUX TPOOJIEM IIi€T raJiy3i
MOXKH& BUOKPEMUTH 3aJ1a1y MPO JOCTIJPKEHHS B3a€MOBILIUBY TOTOJIOTITHOT Ta
aJireOpudIHOl CTPyKTyp. o BiJIOMEUX pe3yJibTariB, IO CTOCYIOTbCs IIEl TeMa-
THKU HaJeXKaTb Taki: 1(-IIPOCTip TOMOJOIIYHOI TPYIHU € TJKOM PEeryJsipHIM;
1HBepcisd B 1HBepCHINT KOMIAKTHIN HaMIBrpyIMl HellepepBHa, a B 3J1YeHHO KOM-
HAaKTHI — CEKBEHIlaJIbHO HellepepBHa; 1rayc/jiopdoBl KOMIIAKTHA, TONOJIOTTYHA
HaIIBrpyTa 31 CKOPOUEHHSIMU Ta, HATIBTOIOJION IHA JTOKAJIHLHO KOMITAKTHA IPYTIa
€ TOTOJOTITIHUMH TPYIAMHU.

OpHEM 13 HEeHTpaJbHUX 00’€KTIB 3arajbHOI TOIOJOrT € KOMIAKTHI IIPOC-
TOPHU, SIKI MOXKHA BU3HAYUTH 3a JIOIMOMOIOK 0araThOX €KBIBaJEHTHHX O3HA-
4eHb Jiist PI3HUX TUIIB HPOCTOPIB (METPUYHUX Ta iH.): Ha MOBI 3aMKHEHOCTI,
MOBHOTH, 301KHUX MOCJIJIOBHOCTE, OOMexxkeHnocTi Ta iH. Take po3maiTTs
IIPU3BEJIO JIO BUHUKHEHHs PI3HUX TUIIB TOIOJIOIIYHUX IIPOCTOPIB, K1 € OJIU3b-
KAMHU JIO KOMITAKTHUX: 3JIIY€HHO KOMIIaKTHI, TICEeBJIOKOMITAKTHI, 3/IIYEHHO TTpa-
KOMIIAKTHI, cJabKo KoMmmakTHi, H-3aMmkHeni, R-kommakTai 1 T. . Mix ycima
nepesiiveHnMu OJIM3bKUMU JI0 KOMIAKTHUX TOHOJIOMYHUMU [IPOCTOPAMU MOXKHA,

BCTAHOBUTH B3a€MO3B sI3KM.



HocijiKyodn iepapxito OJU3bKUX JI0 KOMIIAKTHUX IIPOCTOPIB, IPUPOTHUM
YUHOM IIOCTalOTh Taki 3anuTanndg. [lepie: axutd enaus mae anrzebpuyuna wac-
MUKA MON0N020-AN2E0PUNHOT CMPYKMYPA 1A OAU3DKL 0 KOMNAKMHUL GAACTIU-
socmi? JIpyre: axi aszebpuumi po3wupens monono2o-an2eopuNHuT Cmpyxmyp
30epie2atromv KOMNAKMHICTDG 1 34 AKUL YMOSB Ul KOMNAKMMHL Po3wupents count?

Torosorivyni BAaCTUBOCTI HECKIHYEHHOI (HAIIB)TOMOJJOTITHOT HAMIBIPYIIH
A X A-MaTpUYHUX OJUHUIL JOCJaLRKYyBaguch ['yrikom, [laBauk Ta Peiirepom
B [94,095,100]. ¥V [95] moBeeno, 1m0 /7151 HECKIHYEHHO! HATIIBTOMOIOM YHOT HATTIB-
Py A X A-MaTpUIHUX OJIMHUIL [3) icHye €jinHa rayciopdoBa TpaHCIsIHO-
HerepepBHa KOMITAKTHA TOIOJIOTIS T, 1 KOXKHA MCEBJIOKOMIIAKTHA raycjiopdoBa
TpaHCAAIIiHO-HellepepBHa, TomoJorid Ha B) € kommakTHoio. Takoxk ['yTik i
[TaBsuk B [95] HoBesH, IO KOXKEH HEHYJTHOBUIL €JIeMeHT raycopdhoBoi HATIBTO-
MOJIOTIYHOI HAMIBIPYIU A X A-MaTPpUIHUX OAUHUIL B) € 130J1b0BAHOI0 TOUKOIO
B TonoJorivnomy npocropi By. B [94] josejeno, mo Heckinuenna Hamisrpyna
A X A-MaTpuIHUX OJMHUIL B) He BKJIAJAEThCS B KOMIIAKTHY TaycaopdoBy TO-
IIOJIONIYHY HaIIBI'PYILY, KOXKHa I'aycopdoBa TOIOJIOrYHa iIHBepCHA HAIIBIPYIIa
S, sgKa MicTUTh B) K M HAIIBIPYIy, MICTUTh B) IK 3aMKHEHY ITiTHAIIBIPYIIY,
T00TO B) € aszebpuvno nosnorto B Kiaaci raycopdoBUX TOMOJOTITHUX iHBEPC-
HUX HAIIBIPYyI. 3T0J0M Ieit pesyiabrar OyB nommpennit ['yrikom, Jloyconom
ta Penosiiem B [88] Ha Tak 3BaHi iHBepCHI HAINBIPYIU 31 WIAGHUMYU PAOGMU
ideanis 1, AK HACHINOK, Ha HamiBrpymy #,'. Takox B |[106]| mosexneno, 1o st
JIOBLIBHOTO HATYPAJIbHOTO YHCIA N HAHIBrpyna £\ € aazebpuyno h-noenow B
KJaci raycaopdoBUX TOMOJOTIYHUX 1HBEPCHUX HAIIBI'PYI, TOOTO KOXKEH I'OMO-
mopduuit obpas £\ € ajnredpUUHO HOBHUM y KJjacl raycgopdoBux Touosoriy-
Hux iuBepcuux Hamisrpym. ¥ crarri [11] Tyrikom ta Peitrepom neit pesysibrar
OyB IOIIMPEHUI Ha KJac raycAopdOBUX HAIIBTOIIOJOITYHUX IHBEPCHUX HAIIIB-
I'PYII, a TaKOXK OYyJI0 IMOKa3aHO, 1110 JIJIs JIOBLIHLHOTO HECKIHIEHHOI'O KapInHAIa A
HaIBrpyna %, JOIyCKae €IUHY raycnopdoBy TpaHCIANIHO-HEIepepBHY To-

10J101110 T,. Tam ke 2K OyJIO JIOBEJEHO, 10 KOMIIAKTHOIO € KOXKHA 3JIYEeHHO



KOMITAKTHA raycopdoBa TPaHCAAINIRHO-HellepepBHa TOMOJOrid T Ha B).

VY [100] T'yrik, ITaBauk i Peiitep goBesn, 1o Tonosoritna namisrpyna #,", y
sIKOT IIiJIHALIBIPYIIA 1JIEMIIOTEHTIB € KOMIIAKTHOIO, € aDCOII0THO H-3aMKHEHOIO
1 KO>KHa 3/114€HHO KOMIIAKTHA TOIOJIOI YHA HALIBIPYyIIa He MICTUTH &', dK 1ijI-
HAIBIPYIH Jijist JIOBLIBHOTO HecKinuenoro kapunaia A. Y [100] 6yau chopmy-
JILOBAHI JIOCTATHI YMOBH JIJIsI TOTO, OO TOMOJIOTIYHA HAIIBIPYIIa J/\l He Oysra
H-zamknenoro. ['ytik y [84] moBiB, mo HeckinvyeHHa HAMIBTOMOIOTIYHA HAIIB-
rpyna A X A-MaTpuuHUX ONMHUIL B) € H-3aMKHEHOIO0 B KJaci raycaopdoBux
HAIIBTOINOJIONTYHUX HAIIBIPYI TOJI 1 TIJILKYU TOJi, KOJIU HPOCTip ) € KoMIakT-

HUM.

Memoro ducepmanitinoi pobomu € JOCTIPKeHHsI TayCca0pMOBUX TPAHCIISII-
HO-HelepepBHUX CJIa0KO KOMIAKTHUX TOMOJIOTIH Ha HAIIBI'PATIN €Xp,, A; BCTa-
HOBJIEHHsI aJIT€OPUUHMUX 1 TOMOJIONIYHUX BJIACTHBOCTEH PO3MIMPEHb HAIIBIPYII
CUMETPUIHUMHE IHBePCHUMHU HAIIIBIPYHIAMU OOMEXKEHOI'0 CKIHIEHHOI'O PAHTY; 10~
CJIJIKEeHHSI CJIaDKO KOMITAKTHUX TOIIOJION i Ha HAIIIBIPYIIi szl y BUTAJKY, KOJIN
ciM’st F#| CKIIAJAEThCs 3 MOPOKHLOT MHOYKUHU Ta BCIX OJHOTOYKOBUX I MHO-

2KHH OpJHHaJIa W.

O6’exmom TOCTKEHHS € HAIIBTOIOJIOTIYHA HATII' PATKa, €XP,, A, HalliBIpy-

. T
nose posmupenns #5'(S), a Takox namnisrpyna B,

IIpedmem ducepmauitinuz JOCTIIKEHb — KOMIIAKTHI Ta OJU3bKI 10 HUX
raycaopdoBi TpaHCAAIIiHO-HellepepBHi Ta, HAIBI'PYIIOBI TOMOJIOTIT Ta TXHI BJa-
cTMBOCTI Ha HAMiBIpaTii exp, A Ta Hanisrpynax B ta £7(S), a Takox aj-

rebpuvHi Ta TomosIorivYHi BiracrusocTi Hanisrpymnn £ (.S).

Y mporieci JOCTiIKeHHST ucepTaliitHoT TpobJIeMATHKHI 3aCTOCOBYIOTHCST Me-

TOJIM 3araJjibHOI TOIIOJIOrI, TOIIOJOITYHOI aJredpu Ta aJreOpuIHoOl Teopii HaIliB-

IPYIL.



Hucepraris ckIaJaeTbca 3 aHOTalllll YKPalHCHKOIO i aHTIIHICHbKOI0O MOBaMH,
BCTYILY, YOTUPHOX PO3J1J1B, BUCHOBKIB, CIIMUCKY JITEPATYPU Ta JI0JaTKA.

Y BCTyll OOIPpyHTOBAHO aKTyaJbHICTH TEMM, 3a3HAUYEHO METY, 3aBaHHSI,
1pejmMer, 00’€KT Ta METOJIH JIOCJIJIXKeHHSI, BKA3aHO HAYKOBY HOBU3HY, IIPAKTH -
He 3HAYEeHHsI OTPUMaHNX PE3YJIbTaTiB, 3B’s130K POOOTH 3 JEPXKABHOIO HAYKOBO-
JIOCJTIJTHUIIBKOIO TEMOI0, OCODMCTHI BHECOK 3/100yBava, alpobaliiio Ta myoikalii
OCHOBHUX Pe3yJbTaTIB JucepTallii.

Y po3naiai 1 mpoBeaeHo OrJIda JiTepaTypu 3a TEMOIO JUCEPTallil, HaBeIeHO
icTOpUYHY JOBIJIKY, MOTHUBAIIIIO JOCIIJ>KEHb, 8 TaKOXK CPOPMYJIHOBAHO O3HAUEH-
Hsl Ta JIOTIOMIXKHI TBEPJIXKEHHS 3 aJiredPU Ta 3araJibHOI TOIMOJIOTT.

Posin 2 cknagaeTbes 3 TPhOX MiJIPO3IIJIIB IPUCBAICHUX JOCILIKEHHIO CJ1a0-
KO KOMITAaKTHO!I 7-HaIiBTOMOJIOTIYHOT HATBIPATKU €XP,, A JIJisl JOBLILHOTO Ha-
TYpaJbHOro Yucaa n > 2 Ta O0yIb-gKOro HeCcKiHIeHHOTO KapauHaia A. Josee-
HO, 1110 KOYKHa 3JIIYE€HHO KOMIIAKTHA TPaHCJIANIHO-HenlepepBHa 11-TOMOJIOT s,
KOYKHa CJJa0KO KOMIIAKTHA HaIiBrpynoBa T1-TONoJoris Ta KOXKHa HalliBpery-
JIgpHA CTaOKO KOMIIAKTHA TPAHCIANIHO-HenepepBHa 1]-TOMOJIOTIS Ha eXP,, A €

raycopdoBOi0 HaIIBI'PYIIOBOIO KOMIIAKTHOIO, & TAKOXK OIIMCAHO IO TOIIOJIOIIIO

(reopemu [2.1.7} [2.1.18) mpuxazn [2.1.4). Il ronosorie € Tomosorieto Jloscona

Ha HAIIBI'PATIL €Xp, A, & TOMY € €JMHOIO.

Pazom 3 Tum y po3jiijii 2 o0y I0BaHO HEHAIBPEryJIsipHY raycjiopgdoBy 3JIi-
YEHHO [IPAKOMIIAKTHY, a OT2Ke, CJIA0KO KOMIIAKTHY, HEKOMIIAKTHY TPaHCJIANIHO-
HerepepBHy TOIOJIOTTIO TfQC Ha expy A (mpukian [2.1.9) Ta mosemeno (Teope-
Ma , MO JIJIsT TPAHCIATIHO-HenepepBHOT 11-Tomoorii 7 Ha eXp,, A Taxi
YMOBH eKBiBasieHTHI: (i) T — CeKBeHIlaJbHO paKoMIaKTHa; (13) T — IJIKOM
3JIIYEHHO TIPAKOMITaKTHA; (197) T — 3JYeHHO MPAKOMIAKTHA; (1v) T — CI1abKo
KOMITakTHa, (V) T — B (w)-KOMITaKTHA.

Y po3iai 3 BBeJEHO Ta TOCIIKYEThCA CTPYKTYPa Ta TOMOJIOTI3allisd HaIliB-
rpynoBoro posimpentst #£,'(S) MoHOIa S CHMETPHUIHOIO 1HBEPCHOIO HATIIBIPY-

11010 0OMEXKEHOI'0 CKiHYeHHOro panry £,". ¥ uijipo3iii 3.1 onucana KOHCTPYK-



Ilis T[LOIO PO3IIMPEHHs, a HiIPO3/1iJ 3.2 IPUCBIYCHUN BUBUCHHIO aJIr€OPUIHUX
BJIaCTUBOCTE( posmmupenns £,'(S) 3a Momynem momnoiga S. 30kpeMa, Omnuca-

HO LemMunorenTy Ta perysspui ejementn nauisrpyuu I3 (S)(rsepaakenns [3.2.1]

3.2.2)), a raxkox BigHomenHst I pina Ha HAIIBIPYIIOBOMY PO3IIHPEHH] IS mst
MoHoTa S (TBepKenHs [3.2.7)).

Y mijiposiai 3.3 BBeAeHO HMOHATTS HAIIBIPYIHN i3 CUJIBHO MIJIHHAM PsIOM

11eaJtiB, 3HafiIeH0 yMOBH 3a SIKUX HANIBIPYyNIOBe posiiupenis £, (S) mae (Cuiib-
HO) TIIBHUIH psifT i1eastiB 3a MomysieM Mouoiga S (Teopema [3.3.11]).

[Migpozjin 3.4 npucssiuenuit TonoJiorizaliil HamiBIPyHOBOTO PO3IMIUPEHHS
F(S). Hoseseno, 1o Jyis KOXKHOIO KOMIIAKTHOTO TaycopdoBoro Harisro-
MOJIOTTIHOrO MOHOIa (.S, Tg) icHye euHe HOTO KOMIIAKTHE TOMOJOTITHE PO3-
nmpenns (£)'(5),75) y kiaaci rayciopdoBux HAMIBTONOJIONMHAX HAIIBIPYII
(Teopema |3.4.14)) Ta ommcana HOTO TOMOMOTIS.

.. . . . . F

Y pozgini 4 pocnijKyerbes OIIMKIIYHEe HaNIBIPyIHoBe po3mupents B!
seejiene O. Tyrikom ta M. Muxajenuuem B crarti [8], y Bunajky, kosm cim’s
F1 CKIAJA€ThCsl 3 MOPOXKHLOI MHOXKHUHHU Ta BCIX OJHOTOYKOBUX IMiIMHOXKUH Op-
JITHAJIA, W.

. . . . . F

IMigposmimm 4.1 1 4.2 npucssydeni o3HadeHHIO HamiBrpynu B! Ta BUBUYeH-
HIO 11 aJreOpMIHUX BJIACTHBOCTEH. 30KpEMa, JIOBEJICHO, M0 OIIMK/IIYHEe HAIIIB-
I'PYIIOBE PO3IITHPEHHS Bf ! izomopdue naniprpyni %' (W) — MiAHATIBIPYT
w-posimpenns Bpanra vamisrparku (w, min) (reopema (4.2.4)).

Y migposnii 4.3 JOCHRKYIOTHC TPaHCSIiiHO-HellepepBHi cJIabKO KOM-

. T _ oo . . %ﬁ . 3

nakTHI 17-Tonosorii Ha HamBIPyIl B, (Wmin). 30KpeMa, JI0BEEeHO, 10 KOKHA
D (w)-KoMIIaKTHa TpaHC/siiifino-Henepepsra Ti-ronojioriss 7 Ha HamiBrpyi
(@l’) . . . 6. 6. ~
,(Wmin ) € KOMIIAKTHOIO Ta CEKBEHIIaJIbHO KOMIIAKTHOIO, 1, OlyibIie Toro, 30irae
ThbCI 3  OJHOTOYKOBOIO KOMIaKTHUdIKaIieio AJjieKcaHgapoBa  3J19eHHOTO

JIMCKPETHOro poctopy (reopema @4.3.6)).
JogaTok MICTUTH CIMCOK TyOJiiKaIiil 3700yBada 3a TEeMOO JAUCepTallil Ta

BIJIOMOCTI 11PO alipoballiio pe3yJibTariB JOCI1JXKEHHSI.



IIpakTutHe 3HaUEeHHA OTPUMAaHUX Pe3yJabTaTiB. Pesybratu gucepra-
il MAIOTh TEOPETUIHHUI XapaKTep 1 MOXKYTh OYTH 3aCTOCOBaHI y TOMOJOTIYIHIi

aJsireOpi, PyHKIIOHAJIbHOMY aHaJ1i3l, Teopil HalIBIPyll Ta KOMII FOTEPHiil aJjred-
pi.
Kirod4oBi cjoBa: monoaoziuna manies pamxa, Hanismonoso2ivHa Hanie-

J'pamxa, nanie2pyna 31 WIAGHUMU pAdamU 10ea.nl6, HaANiEMOoOnoN02INHA HANIG-

2pYNa, KOMNAKMHA HANIB2ZPYNG, CAGOKO KOMNAKMHUT Npocmip.



Abstract
Lysetska (Sobol) O.Yu. Compact and compact-like semilattices, semigroups

and their extensions. — Qualifying scientific work on the rights of the manu-
script.

The thesis presented for the degree of Doctor of Philosophy in speciality
111 — “Mathematics” (field of studies 11 — “Mathematics and statistics”). —
Ivan Franko National University of Lviv, Lviv, 2023.

Topological algebra is one of those areas of mathematics that has a fair-
ly rapid development. From the list of various problems in this field, one can
highlight the problem of studying the interaction of topological and algebraic
structures. Some of the known results related to this topic include: a Tj-space of
a topological group is regular; inversion in a compact semigroup is continuous,
and in a countably compact — sequentially continuous; a compact Hausdorff
topological semigroup with cancellations and a locally compact topological
group are topological groups.

One of the central objects of general topology is compact spaces, which
can be defined using many equivalent definitions for different types of spaces
(metric and others): in terms of closedness, completeness, convergent sequences,
boundedness, etc. Such diversity has led to the emergence of different types
of topological spaces that are close to being compact: countably compact,
pseudocompact, sequentially compact, feebly compact, H-closed, R-compact,
etc. Relationships can be established among all the aforementioned compact-
like spaces.

When studying the hierarchy of compact-like spaces, natural questions arise.
The first one is: what is the influence of the algebraic part of the topological-
algebraic structure on the compact-like properties? The second one is: which
algebraic extensions of topological-algebraic structures preserve compactness,
and under what conditions are these compact extensions unique?

The topological properties of an infinite (semi)topological semigroup of



A x A-matrix units were studied by Gutik, Pavlyk, and Reiter in their papers [94,
95,100]. In the paper [95] it has been proven that for an infinite topological semi-
group of A X A-matrix units B), there exists a unique Hausdorff
shift-continuous compact topology 7., and every pseudocompact Hausdorff shift-
continuous topology on B, is compact. In addition, Gutik and Pavlyk also
proved in [95] that every non-zero element of the Hausdorff topological semi-
group of A X Ad-matrix units B) is an isolated point in the topological space Bj.
n [94], it is proved that the infinite semigroup of A X A-matrix units B) cannot
be embedded into a compact Hausdorff topological semigroup. Furthermore,
every Hausdorff topological inverse semigroup S that contains B) as a subsemi-
group, contains B) as a closed subsemigroup, i.e., By is algebraically complete
in the class of Hausdorff topological inverse semigroups. Later, this result was
extended by Gutik, Lawson, and Repovsh in [88] to the so-called inverse semi-
groups with dense ideal series, and as a consequence, to the semigroup .#".
Also, in [106] it is shown that for any positive integer n, the semigroup .#\'
is algebraically h-complete in the class of Hausdorft topological inverse semi-
groups, i.e., every homomorphic image of .#)" is algebraically complete in the
class of Hausdorff topological inverse semigroups. In the article [11], Gutik and
Reiter extended this result to the class of Hausdorft semitopological inverse
semigroups and also showed that for any infinite cardinal A, the semigroup .#;"
admits a unique Hausdorff shift-continuous topology 7.. In the same paper,
it was also shown that every countably compact Hausdorft shift-continuous
topology 7 on B, is compact.

In [100], Gutik, Pavlyk, and Reiter showed that the topological semigroup
4" whose idempotent subsemigroup is compact is absolutely H-closed, and
no countably compact topological semigroup contains %' as a subsemigroup
for any infinite cardinal A. The paper [100] formulated sufficient conditions for
the topological semigroup % not to be H-closed. In [84], Gutik proved that

the infinite semitopological semigroup of A X A-matrix units B) is H-closed in
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the class of Hausdorft semitopological semigroups if and only if the space B} is
compact.

The purpose of the work is to study feebly compact shift-continuous topolo-
gies on the semilattice exp,, A; determining algebraic and topological properties
of the extensions of semigroups by a symmetric inverse semigroup of bounded
finite rank; investigation of topological properties of the semigroup Bfl when
the family .%#; consists of the empty set and all singletons of the ordinal w.

Object of research are semitopological semilattice exp, A, semigroup extensi-
on .#7(S) and semigroup B,

The subjects of the study are compact and compact-like shift-continuous
and semigroup topologies and their properties on the semilattice exp, A and
the semigroups B and Z3(S), and algebraic and topological properties of
the semigroup #"(5).

In the thesis there are used methods and ideas of general topology, topologi-
cal algebra and algebraic theory of semigroups.

The thesis consists of an abstract in Ukrainian and in English, an introducti-
on, four chapters, conclusions, references and an appendix.

The introduction explains the relevance of the research topic, the purpose,
subject, object and methods of the research. Scientific novelty, the practical
significance of the results, the relation to scientific topic and applicant’s contri-
bution are also indicated in the introduction.

Chapter 1 provides a literature review concerning the topic of the thesis and
an overview of the main results of this work.

Chapter 2 consists of three sections devoted to studying feebly compact
Ti-semitopological semilattice exp, A for any positive integer n > 2 and any
infinite cardinal A. It is proved that every countably compact shift-continuous
Ti-topology, every feebly compact semigroup Ti-topology and every semiregular
feebly compact shift-continuous Ti-topology on exp, A is a Hausdorft semi-

group compact topology, also a description of such topologies are presented
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(Theorems [2.1.7], [2.1.18, Example [2.1.4)).

It is constructed a non-semiregular Hausdorfl countably pracompact (the-
refore feebly compact) non-compact shift-continuous topology 7 on the semi-
lattice expy A (Example and it is proved that for any shift-continuous 13-
topology 7T on exp,A the following conditions are equivalent:
() 7 is sequentially pracompact; (i7) 7 is totally countably pracompact; (iii) 7
is countably pracompact; (iv) 7 is feebly compact, (v) 7 is ®(w)-compact. This
is the Lowson’s topology on the semilattice exp,, A, so it is unique.

In Chapter 3 the semigroup extension .#,'(.S) of a monoid S by a symmetric
inverse semigroup of bounded finite rank .#}" is studied. Sections 3.1 and 3.2 are
devoted to the construction of this semigroup extension and algebraic properties
of the extension .#}'(S) of a monoid S. All idempotents, regular elements and
Green’s relations of the semigroup £}'(S) for any monoid S are described

(Propositions 3.2.1} [3.2.2] 3.2.7)).

In Section 3.3 it is introduced the conception of a semigroup with
strongly tight ideal series, and conditions of the semigroup #;'(S) to be a
semigroup with (strongly) tight ideal series up to the modulo of the monoid S
are finded (Theorem [3.3.11]).

Section 3.4 is devoted to a topologisation of the semigroup extension #"(5).
It is proved that for any compact Hausdorff semitopological monoid (S, 7g)
there exists a unique compact topological extension (#£)'(S), 7%) in the class of
the Hausdorff semitopological semigroups (Theorem and its topology is
described.

In Chapter 4 it is studied the bicyclic semigroup extension Bf ! introduced
by O. Gutik and M. Mykhalenych in the paper [8] in the case when the family
1 consists of the empty set and all singleton subsets of w.

In Sections 4.1 and 4.2 there are represented the definition of the semigroup
Bfl and investigate its algebraic properties. In particular it is proved that the

semigroup B! is isomorphic to the semigroup %' (wmi) which is a subsemi-
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group of the Brandt w-extension of the semilattie (w, min) (Theorem [4.2.4)).
In Section 4.3 the shift-continuous feebly compact T}-topologies on the semi-
group %' (wmin) are studied. In particular it is proved that each ®(w)-com-
pact shift-continuous Ti-topology 7 on %' (wwin) is compact and sequentially
compact, and moreover it is the Alexandrov one-point compactification of the
countable discrete space (Theorem [£.3.6).
The appendix contains a list of the applicant’s publications on the topic of

the thesis and information on the approbation of the research results.

The practical significance of the results. The results of the thesis have
theoretical significance and can be used for the development of the topologi-
cal algebra, the functional analysis, the semigroup theory and the computer

algebra.

Key words: topological semilattice, semitopological semilattice, semigroup
with a tight ideal series, semitopological semigroup, compact semigroup, feebly

compact space.
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