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Gimel function X 5 languages v
Article Talk Read Edit View history

From Wikipedia, the free encyclopedia

In axiomatic set theory, the gimel function is the following function mapping cardinal numbers to cardinal numbers:
Tk £

where cf denotes the cofinality function; the gimel function is used for studying the continuum function and the cardinal

exponentiation function. The symbol J is a serif form of the Hebrew letter gimel.

Bukovsky (1965) showed that all cardinal exponentiation is determined (recursively) by the gimel function as follows.

e If k is an infinite regular cardinal (in particular any infinite successor) then 2% = J(k)
« If K is infinite and singular and the continuum function is eventually constant below & then 2% = 2"

e If K is a limit and the continuum function is not eventually constant below & then 2% = J(2°")



Characterization of generic extensions
of models of set theory
by I
Lev Bukovsky (Kosice)

THEOREM A. Let M be a model-class, « e Card™. Then the following
two conditions are equivalent: |

(i) V is an a-C.C.-generic extension of M,

(ii) Apry,pla).
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We write
ALM = the first o such that Lebesgue measure
L is not a~ additive.
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( Lev Bukovsky, Eva Coplakova en Klaas Pieter Hart ) (96

® . De verzamelingenleer ontstond aan het eind
v I Verzameli n_gen van de ncg&miebnde eeuw toen Georg Cantor
e rza m e I n ge n en van Alles kwantitatieve vragen begon te stellen over
I 1 deelverzamelingen van de getallenlijn. Het
Eromheen negatieve antwoord op de vraag “Zijn er
e n va n Alles evenveel namwurlijke als reéle getallen?” zette
aan tot dieper onderzoek naar de structuur van
verzamelingen en hun onderlinge verhoudingen.
Dit boek laat zien hoe met verzamelingen
E ro m e e n gewerkt wordt, hoe de verzamelingenleer
gebruikt kan worden om de wiskunde te

grondvesten, en dat de verzamelingenleer een mooi vak is dat de
moeite van het bestuderen meer dan waard is.

Lev Bukovsky werd in 1939 geboren en studeerde Wiskunde aan
de Komensky Universiteit in Bratislava, In 1966 promoveerde hij
. in Praag op een onderwerp uit de verzamelingenleer. Vanaf 1968
2 N werkte hij aan de P.J. Safarik Universiteit in Kogice, vanaf 1984
! < \ : tot zijn emeritaat in 2011 als hoogleraar. Lev Bukovsky is op
f_ | _H“‘\ 30 november 2021 overleden.

____fj Q’f_ I Eva Coplakova werd in 1956 geboren en studeerde Wiskunde aan
ks ! : de PJ. Safarik Universiteit in Kosice. In 1987 promoveerde zij,
T / onder begeleiding van Lev Bukovsky, op een onderwerp uit de
- el verzamelingenleer. Sinds 1989 werkt zij als wiskundige aan de
TU Delft.

]
=8 il / o Kilaas Pieter Hart werd in 1957 geboren en studeerde Wiskunde
e aan de Vrije Universiteit in Amsterdam. In 1984 promoveerde hij
op een onderwerp uit de algemene topologie. Na verblijven aan de
P.J. Safirik Universiteit in Kodice en Miami University in Oxford,
Ohio, werkt hij sinds 1987 als wiskundige aan de TU Delft.

www.epsilon-uitgaven.nl

NUR 218, BISAC MATO028000

Uitzaven, Amsterdam
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Vypoctové stredisko Katedra vypocétovej Ustav vypoétovej techniky UPJS Centrum informacénych a 5
PF UPJS " techniky PF UPJS ' l komunikaénych technolégii UPJ

1.6.1967-30.4.1973 1.5.1973-30.9.1981 1981-2002 2002-
Prof. :;. Stefan Hudak, DrSc. )
Oddelenie teoretickej kybernetiky a Katedra teoretickej Katedra ! _ _
matematickej informatiky pri Katedre kybernetiky a matematickej Ustav Informatiky
matematickej analyzy 'b matematickej informatiky =P  informatiky = 2002-
1981-1986 1986-1991 1991-2002 . e
Prof. RMDr. Lev Bukovsky, Dr5c., rof. RMDr. Pater tas, DrSc.
Centrum aplikovanej informatiky
: PF UPJS
Minsk 22M (28.11.1968~1981) 1998-

Tesla 270 (1973-1985 )

SMEP SM 3/20 (1981-1995)
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1989 priniesol, pretoze dnes o nu opat treba bojovat. ,Cesta do neba je dlazdena

trnami. Tych sme sa nezbavili, pred nami je dalsi ker, s ktorym musime bojovat a
verim, Ze dalSia generacia si s tym poradi” povedal vtedajsi rektor UPJS Lev

Bukovsky.
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Spaces not distinguishing pointwise
and quasinormal convergence of
real functions

Lev Bukovsky
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Abstract

Bukovsky, L., 1. Reclaw and M. Repicky, Spaces not distinguishing pointwise and quasinormal
convergence of real functions, Topology and its Applications 41 (1991) 25-40.

A topological space X is said to be a wQN-space if from every sequence of continuous real
functions converging pointwise to zero on X one can choose a gquasinormally converging sub-
sequence. Some properties of this and related notions are studied.

Keywords: Quasinormal (equal) convergence, QN-space, wQN-space, y-set, weakly distributive,

AMS (MOS) Subj. Class.: Primary: 54G99, 54A35, secondary: 03E35, 54C30.

Introduction
This work initiated in trigonometrical series theory. In [5], Cholitevnikova proved
that every set E < (0, 1) of cardinality smaller than m (for definition see e.g. [10]) is
an N,-set, i.e. there exists an increasing sequence {n} ;.o of natural numbers such
that the series
Y |sin 2mwn.x]|
k=0

converges for every x € E.

0166-8641/91/$03.50 © 1991—Elsevier Science Publishers B.V. (North-Holland)
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Spaces not distinguishing convergences of real-valued functions

Lev Bukovsky #, Ireneusz Rectaw ®, Miroslav Repicky ©*

& Department of Computer Science, University of P.J. Saférik, Jesennd 5, 041 54 Kosice, Slovakia
Y Institute of Mathematics, University of Gdaiisk, Wita Stwosa 57, 80952 Gdavisk, Poland
© Mathematical Institute, Slovak Academy of Sciences, Jesennd 5, 041 54 Kofice, Slovakia
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Abstract

In [Topology Appl. 41 (1991) 25] we have introduced the notion of a wQN-space as a space in
which for every sequence of continuous functions pointwisely converging to 0 there is a subsequence
quasi-normally converging to 0. In the present paper we continue this investigation and generalize
some concepts touched there. The content is a variety of notions and relationships among them. The
result is another scale in the investigation of smallness and the question is how this scale fits with
other known scales and whether all relations in it are proper. © 2001 Elsevier Science B.V. All rights
reserved.

Keywords: mQN-space; X -space; wQN-space: QN-space: @—space; ZQN-space; wX QN-space;
Weak distributivity of a family of sets

AMS classification: 54G99; 54C30

0. Introduction

In [6] we have introduced the notion of a wQN-space as a space in which for every
sequence of continuous functions pointwisely converging to O there is a subsequence quasi-
normally converging to 0, i.e., the wQN-space does not distinguish pointwise and quasi-
normal convergence. The motivation for introducing this notion comes from the theory
of thin sets of trigonometric series and actually our knowledge about wQN-spaces was
used in [5]. The idea to study spaces which do not distinguish two Kinds of convergence
is not new. Iséki’s characterizations of pseudo-compactness (see [ 16.4]) and of countable

* Corresponding author. The first and the third authors were supported by Slovak grant agency VEGA 2/4034/97
and 1/4034/97, respectively. The second author was supported by KBN grant 2 PO3A 032 14.

E-mail addresses: bukovsky@kosice.upjs.sk (L. Bukovsky), reclaw @ksinet.univ.gda.pl (I. Reclaw),

repicky @kosice.upjs.sk (M. Repicky).

0166-8641/01/% — see front matter © 2001 Elsevier Science B.V. All rights reserved.
PII: 50166-8641(99)00226-6



1. QN-space

We begin with recalling some notions and facts. Let f: X >R, f,: X->R, n=
0, 1,... be real-valued functions. We say that the sequence {f,},-o quasinormalily

converges to f on X, written
ON
ﬁ! —_— f on X}

if there exists a sequence of positive reals {g,},-, converging to zero (witnessing
the quasinormal convergence) such that

(Vxe X) (3k) (Yn=k) |f,(x) = f(x)]| <&, (2)



Theorem 1.1. Letf, f,, n=0,1, ... be real-valued functions defined on a set X. Then
the following are equivalent:

(i) f -+ fon X;
(i) X =\J, Xy and f,, = fon X, for every k;
(iii) X =1J, X, Xpc X, € X, < - - - and f, =3 fon X, for every k.
Moreover, if X is a topological space and all f,, n=0,1,... are continuous, we can
assume in (ii)} and (iii) that all X, are closed.

Now we shall introduce the central notion of the paper. A topological space X
is called a QN-space if for any sequence { ﬁ,}f_u of continuous real-valued functions
pointwise converging to zero on X, also f, == 0 on X. X is called a weak QN-space
(shortly wQN-space) if for any sequence {f, } -, of continuous real-valued functions

pomtmse cc:nvergmg to zero on X there is an increasing sequence {n,};—, such
that £, 2% 0 on X.



Theorem 35.10. Let X be a perfectly normal space. The following conditions are
equivalent.
(1) Closed(X) is weakly distributive.
(2) Borel(X) is weakly distributive.
(3) forevery Fg measurable function f: X — “w the image f(X) is bounded.
(4) For every Borel measurable function f: X — “w the image f(X) is bounded.
(5) X is an M 1QN-space.
(6) X is an MQN-space.
(7) X isa Q—N—Spa(“e.
(8) X is an mQN-space.
(9) D1(X) =Am(X) and X is a QN-space.
(10) D1(X) =M (X) and X is a wQN-space.
(11) D1(X) =M (X) and X is an mQN-space.



prof. RNDr. Lev Bukovsky, DrSc.
1991 — 1996




Kosicka vyzva "92 (or KoSicka vyzva Slovakom) was a prominent civic petition and public
appeal launched in July 1992 in Kosice. Initiated by figures including Miro Pollak and then-
UPJS rektor Lev Bukovsky, it voiced strong opposition to the authoritarian governance
style of HZDS and the rising tide of meciarizmus during the breakup of Czechoslovakia,
calling for the strict defense of constitutionalism, democracy, and freedom of

speech. ) blog.sme.sk +4

Background and Core Principles

Date: July 1992 (frequently cited around July 2). @

Main Goal: To protect young parliamentary democracy, constitutional order, and civic
freedoms against populist and authoritarian political tendencies. ) blog.sme.sk +2

Key Authors: Miro Pollak, Prof. Lev Bukovsky, and other public
intellectuals. rﬁiu Slovensky syndikat novin...

Impact: The text circulated as a widespread petition across Slovakia and later inspired
modern follow-up civic initiatives (such as Kosicka vyzva ‘23 ahead of subsequent
critical elections). @) blog.sme.sk +2



V novembri 1989 ste sa aj vy angazovali v politike, zapojili ste sa do réznych obcianskych aktivit. V roku
1992, po zdrvujucom volebnom vitazstve HZDS, ste zverejnili tzv. kosicku vyzvu, v ktorej ste vyzvali

politikov k slusnosti, Cim ste sa stali tercom roznych utokov, ba dokonca vysmechu zo strany
vladnucich politikov i niektorych kolegov. Nelutujete?

Citil som, ze by bolo vrcholne nekorekine nevyjadrovat sa k niektorym zasadnym veciam. Navyse, funkcia

rektora, ktorym som sa stal v roku 1990, ma k tomu zavazovala. Po vitazstve Meciara som si uvedomil
nebezpecenstvo ktore Slovensku hrozi. Po krajine sa zacal sirit strach, slusni [udia boli v hiboke] depresii.
Potrebovali pomoc. Preto sme sa rozhodli apelovat na politikov, aby dodrziavali ustavnost, slobodu slova a
prejavu, zasadu pozitivne) politiky namiesto urazok, invektiv, sirenia destrukcie, polopravd a nenavisti tak
osobnej, ako a) skupinove). Dodnes som presvedceny, ze tretg] cesty niet a demokracia nema ziadnu
rovnocennu alternativu. Mozeme ju trvale udrzat iba viedy, ked sa nebudeme bat vergjne vyjadrit svoj
nazor. Mam pocit, ze aj tato vyzva pomohla mnohym ludom prekonat strach. Nemam co [utovat.
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Verejné ocenenia mesta Kosice v roku 1996

Samosprava

= Komundine volby 2026

= Primator

- Mestské zastupitelstvo

= Ndmestnicl primdtora mesta
= Mestskd rada

« Utvar hlavného kontroléra

= Rada starostov

= Mestské casti

» Zakladné dokumenty mesta
= Vieob. zavézné nariadenia
= Magistrat mesta Kosice

= Organizaénd Struktira MMK

» Komundlne volby
» Volby 2022
» Volby 2018

Ceny mesta Kosice

Zdielat

f/I_T{_ > Mesto > Verejné ocenenio mesta Kosice v roku 1996
Verejne ocenenia mesta Kosice

1996

Cena mesta Kosice

BoZena Maéingova Conkova

prof. Ing. Ladislav Zboray, CSc.
Eva Homolyova

manZelia Olga a Lubomir Varinski
akad. mal. Maria Spoloénikova
Terezia Petiova

prof. RNDr. Lev Bukowsky, DrSc.
prof. PhDr. Ondrej Halaga, CSc.
Juragj Szabados, in memoriam

Zachranna sluiba Kogice, Raostislavova 43
TJ Lokomotiva Kogice

rok 2024 rok 2013 rok 2003
rok 2023 rok 2012 rok 2002
rok 2022 rok 2011 rok 2001
rok 2021 rok 2010 rok 2000
rok 2020 rok 2009 rok 1999
rok 2019 rok 2008 rok 1998
rok 2018 rok 2007 rok 1997
rok 2017 rok 2006 rok 1996
rok 2016 rok 2005 rok 1995
rok 2015 rok 2004 rok 1994
rok 2014

Verejneé ocenenia mesta Kosice

1996

Cena mesta Kosice

BoZena Macingovd Conkovd
prof. Ing. Ladislav Zboray, CSc.
Eva Homolyovd

manzelia Olga a Lubomir Varinski
akad. mal. Mdria Spolo¢nikova
Terézia Petiova

prof. RNDr. Lev Bukovsky, DrSc.
prof. PhDr. Ondrej Halaga, CSc.
Juraj Szabados, in memoriam

ZAachrannd sluzba KoSice, Rastislavova 43
TJ Lokomotiva KoSice
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Cenu mesta Kosice za rok 1997 a
obalku prebera 20. februara 1997
z

ruk primatora Rudolfa Schustera
(vpravo) profesor RNDr. Lev
Bukowvsky, DrSc. (viavo), za svoj

obciansky postoj pri podpore
demokracie na Slovensku
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Pr["deedeekd furkulig
Univerziey p g Saftirikg v Kodiciach

prof. RNDr. Lev Bukovsky, DrSc.

(*9.9.1939 Podkrivii — 130.11.2021 Kogice)

| Xula nyof Hikouskang
Matematik, zakladatel’ Kosickej Skoly tedrie mnoZin a zikladov matematiky.

prof. RNDr Ley Bukovsky, DrSe.

T T it LR Ry

PO e abehrd sy b i ol e

Pasobenie na fakulte

r. 1965 - 2010 Katedra marenatiky (meskér Ustav matematickich vied)

r. 1969 — 1975 prodekan pre vedu Prirodovedecke] fakulio URIS
r. 1985 — 1990 vediici Karedry informatiky Prirodovedecke] fakuloy UPSS
r. 1991 15996 rrL',ror UJ‘.I.;'.'LW,.'r'r_:,' ﬂ:'dr,'-(r Jrrg{-'lfg.' .Qulr(:'rfj.'u v ,’\'ra';r'a. |‘:r: J'.'

‘edecky profil

Profesor Bukovsky zacinal akoZiak Praiske) Skolytedn
a topaldgie (Zdendk Frolik) Joho celofivoing vedecke §
na matematicki fecriu nekonedna v ramei tedrie muodin @ lagiky s darazom na

ki Peir Vopdnka)
danie bolo zamerams

aplikdcie v inveh matematickyeh disciplinach (topoldgia, tedria miery, ledria
redinych funkeii, trigonomerricks rady). Pocas svojho pésobenia na fokulie
medzl prwmi zochyl zrod informatiky oko samostome) vedecke| discipiing

zavedenim predndiok z tokich disciplin tvoviacich jej reoverickeé zikledy

ako Tedria L'rlpr_;-'_':."roh'f'nu:..‘.!, Tidrie informdcii @ ;\anrr'mlir'ky merie i
problémy. Dliiorodne sa venoval systemaricke] prdci s marcmaticky modanymi '
stredoikoldkmi,

o Flowd medaila UPIS (r 1968)

= Zhond desmd ploketa Jurg Hronca SAV (r 1854)

« Cena mesta Kodice za prispevek & upevneniv demokrecie v SR (n 1597)

s Plaketa Regiondineho centra Madarske] akadiémie vied v Debrecine Pro cooperatione sclentifica promovenda (r. 1998)
» Kritufowe keidlo (r. 1999}

« Cena predsedu Kofického samosprdvneho krafa za zashuliy o rozvaf kraja (o 200:)

« Vilkd medaila sv. Gorgzda xa vmimoedné celodivan dielo (v 2015)

PRI PRILERITOSTI 30, vTROLIA Ml QRHATICY
MA UMIVERZITE PAVLA |OTUFA Safhiina v K0dicsACH

Vyznamné publikdcie a visledky

e ek 50 vedeckych pric, Jeho rané wslediy o mocnindeh

Celkony poder jeho publikdeil preveduje 75, x woho je
nekonednych kardinglov parrio K sékladom moderne] edrie mnokin a si pddeané v wlelmiciach po 4"-r”""l s
V priicl o generickych modeloch tkaficioh sa redine] priamby ako prvd saviedol kardindlne irvariom) J.cbc.ay.w-:m']_urlm-r'.'
a Bairove] kategerie. Tie sa stali sicastou zndmeha Cichoovha disgramu, tradifnéha ndsireja feorci v
ropoldgie. Nopvtenameeifie wsledky 2 neskorSicho abdebie s rahrmuré v pracach o '.M“jmm'l‘."ffl.ﬂ km.-m-.-.m-.'lcu
postupnasty spojitich funkeif @ o wnimadnyich mnofindch sivisiacich 5 konvergenciou trigonometrickych ragdav. ""':‘-’
monografie Struknire redief osi vydand v roku 1979 bola arigindlnou sumariziciot probiemitike @ P‘“‘-"Wh‘f” o "-‘
rikladndg ucebnica oknem CSSR af v Pol'shu ¢ Madarsku, Napriek iomu, Be éisla sprevileall rurﬁmulnljrho_ﬂ_rinm .rv-n'-l-r-"'-:
profesor Bubkovsky poukdzal na dbleFid dloku nlelen algebry, ale af topoldgie, tedric miery, tedrie mnaen o fogiky pri
wipinom pochapeni ich Struktiry, Vroku 2011 widla podsame pre
Line v nakladatelstve Springer.

1|8

prof. RNDr. Lev Bukovskj Drsc

o
z.-.,»:nul:__‘m o

spracovand o roesinend veria The Seruciure of the Real

Dadnes i Fivo spominam na ., kuliimy sox
qymndzi, olympiddy a korefpondendné semind

pa prichode no vyiridend Stdium matematiky, Roky Snidia Ad
re v s pestovall presveddenie, Fe podsiara mafematiky fe

najmi v rlefeni dlof, pripravenych niekfm inym, Je mrl.'l'l‘ll’drl'kz s:um-rm‘.w; I:({:rlI:;;J:::-:::;:::M;:J::!::q\.;\ij:-?
L it a0, dokaz, veta, dikaz... Bolo si [0 freba vEetha parmcii, 4 3 0 il
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prof. RNDr. Lev Bukovsky, DrSc.

(* 9.9.1939 Podkrivin)

matik, zakladatel Kosickej Skoly tednie mnodin
a zikladov matematiky.

POSOBENIE NA FAKULTE

r. 1965 - 2010

Katedra matematiky (neskdr Ustae matematickich vied)
r. 1969 - 1975

prodekan pre vedu Prirodovedeckey fakulty UP]S

r. 1985 - 1990

vediici Katedry informatiky Prirodovedecke fakulty LIPS
r. 1991 - 1996

rektor Univerzity Pavia Jozefa Safirika v Koficiach

VEDECKY PROFIL

Profesor Bukovsky zadinal ako Ziak Pra2ske) Skoly tedriec mno-
#in (Petr Vopénka) a topologie (Zdenék Frolik). Jeho vedecké bi-
dame bolo zamerané na matematickil tedru nekonedna v rdmc
tedrie mnozin a logiky s dérazom na aplikicie v inf'ch matema-
tick¥ch disciplinach (topoldgia, tedria miery, tedria redlnych funk-
cii, trigonometrické rady). Jeho visledky o mocnindch nekoned-
n¥ch kardindlov patnia k zdkladom moderne) tedrie mnodin a s
uvidzané v udebniciach po celom svete. Fodas svojho pdsobenia
na fakulte medzi prvymi zachytil zrod informatiky ako samostat-
nej vedecke) discipling zavedenim prednifok z takvch disciplin
tvoriacich jg teoretické zdklady ako Tedria vvpoditatelnosti, Ted-
ria informacil a Algoritmicky nerieSitelné problémy. Dihoroéne
sa venoval prac s matematicky nadanymi stredodkoldkmi.

VYZNAMNE OCENENIA

» Zlata medaila UPJS (r. 1988)

e Zlata destnd plaketa Juraja Hronca SAV (r. 1994)

* Cena mesta Kofice za prispevok k upevneniu demokracie
v SKE (r. 1997)

* Plaketa Regiondlneho centra Madarske) akadémie wvied
v Debrecine Pro cooperatione scientifica promovenda
(r. 1998)

¢ Kristilové kridlo (r. 1999)

¢ Cena predsedu Kodického samosprivneho kraja za zashuhy
0 rozvo) kraja (r. 2004)

VYZNAMNE PUBLIKACIE A VYSLEDKY

Celkovy podet jeho publikacii prevyiuje 73, £ toho je viac nek 50
vedeckych prac. Monogralia Struktim redinef osi vydana v roku
1979 bola onigindlnou sumariziciou problematiky a pouZivala
sa ako zikladna ulebnica okrem CSSR aj v Polsku a Madarsku.
Mapriek tomu, 2e isla spreviidzali Tudstvo od jeho prvopodiat-
kow, profesor Bukovsky poukdzal na dbleditd dlohu niclen al-
gebry, ale aj topolégie, tedrie miery, tedrie mnokin a logiky pri
uplnom pochopent ich struktiry. V roku 2011 vyila podstatne
prepracovand a roziirend verzia The structure of real line v nakla-
datelstve Springer.

Dodnes si Zivo spominam na , kultiirny Sok™ po prichode na vytiZené Stiidium matematiky. Roky stiidia
na gymmzin, olympiddy a korespondendné semindre v nis pestovali presveddenie, Ze podstata matematiky je
najm v rieseni iloh, pripravenych niekym inym, Ze matematiku sa netreba udif, Ze jej stadi rozumiet... A zrazu
to bolo: definicia, veta, dékaz, veta, dékaz... Bolo si to treba vietko pamiitaf, ale to nestadilo, lebo kedykolvek
mohla pristotdzka ,preco”? Prefo je to tak a preco nie inak? K pochopeniu zmyslu toho celého nds viedol prdve
puin profesor Bukovskyj. Aky vijznam md v tomto systéme dokaz, Ze Ziaden jeho krok nie je mozZné podcenif a
oklamat, e md zmysel kldst si otdzky aj o tom, ¢o sme ddvno povaZovali za dané a Ze neexistuje hliipa otdzka.
Presne v duchu jeho vlastnej vety, ktord medzicasom zfudovela: , Len volovi je vietko jasné...”

(K. Cechlidrovi)
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