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Using forcing theory and other sophisticated techniques we carried out
research about cardinal invariants of the continuum and other topics of set theory of the real
numbers. Cardinal invariants of the continuum are defined as the smallest size of sets of real
numbers with a certain property and typically take values between the first uncountable cardinal and

the cardinality of the continuum. In particular, by developing state-of-the-art iterated forcing
techniques closely related to finite support iteration, we obtained new consistency results about

the order relationship of various cardinal invariants of the continuum.



ZFC( )
2W VI/W
(higher Cantor space) 2k (higher Baire space) k* (k
ZFC
( )
(cardinal invariants of the continuum)
(higher cardinal invariants)
(highness properties of Turing degrees)
@.A1D)
shattered
(2),(10)
O

Diego Mejia Miguel Cardona
Lorenz Halbeisen Lukas Klausner Marc Lischka Saharon Shelah Vera Fischer Yurii
Khomskii Osvaldo Guzman Michael Hrusak Dilip Raghavan Corey Switzer Francesco
Parente ChristinaBrech Marcio Telles

(matrix iterations and ultrafilter

limits) Miguel Cardona ( ) Diego Mejia ( )
filter-linked filter-Knaster

Cichon



(cardinal invariants related to asymptotic density)

Lorenz Halbeisen ( ) Lukas Klausner ( ) Marc Lischka (
) Saharon Shelah ( )
ZFC
independence number W,
independence
number reaping number

independence number

(definability of maximal

independent families in the projective hierarchy) Vera Fischer ( ) Yurii
Khomskii ( ) (m.i.f.)
S, m.if. Pl m.if.
m.i.f. Sacks P}

m.i.f.

Cichon (higher Cichon diagram in the degenerate case)
K k* unbounding number b(k ) dominating
number d(k ) M(k )

add(M(k )) cof(M(K ))
non(M(k ))
dominating number d(k ,A ) ZFC

(combinatorial properties of

maximal almost disjoint families) Osvaldo Guzman ( )
Michael Hrusék ( ) Dilip Raghavan (
) (m.a.d.)
Shelah-
Steprans
Shelah-Steprans m.a.d. raving m.a.d.
m.a.d.

(higher dimensional cardinal invariants) Corey Switzer (
) VIIW VI/W
Switzer
bounding number c
dominating number c
Sacks
bounding number Cichon

dominating number dominating number d(k ,A )

(structure of ultrafilters on Boolean algebras)
Francesco Parente ( )

Tukey (Tukey reducibility) Tukey
Tukey

Tukey B
ultrafilter number u(B) B
Tukey
B ultrafilter number



uB) B P-point

coherent P-ultrafilter Tukey d=c
Tukey
Tukey
Rudin-Keisler JPR
Tukey JPR JPR Tukey
JPR
Tukey
Tukey JPR

(modern forcing techniques related to
finite support iteration) Research Trends in Contemporary Logic

cce
base matrix (heights of base matrices) h  P(o)/fin  distributivity number
Balcar Pelant Simon h base matrix
c c base matrix
c base matrix

Fischer Koelbing Wohofsky

shattered (shattered iterations and amalgamated limits)
shattered
Cichon
Miller

shattered

(separating cardinal invariants of the strong
measure zero ideal) Miguel Cardona ( ) Diego Mejia ( )
SN add(SN)
add(SN) < cov(SN) < non(SN) < cof(SN)
SN
Cichon’s maximum

(cardinal invariants related to
density) Christina Brech ( ) Marcio Telles ( )

ZFC
density number M
non(M)

splitting number (splitting number of m.a.d.
families) ( )
A I(A) splitting number
splitting number A



17 16 13 1

BRENDLE JOERG SWITZER COREY BACAL 88

HIGHER DIMENSIONAL CARDINAL CHARACTERISTICS FOR SETS OF FUNCTIONS 11 2023

The Journal of Symbolic Logic 1421-1442
DOI

10.1017/js1.2022.18

Brendle Joerg Parente Francesco 323

Orderings of ultrafilters on Boolean algebras 2023

Topology and its Applications 108279 108279
DOI

10.1016/j . topol .2022.108279

Brendle Joerg 46

The higher Cichon diagram in the degenerate case 2022

Tsukuba Journal of Mathematics 255-269
DOI

10.21099/tkbjm/20224602255

Brendle Joerg 66

Base matrices of various heights 2023

Canadian Mathematical Bulletin 1237-1243
DOI

10.4153/50008439523000310




Brendle Joerg, Halbeisen Lorenz, Klausner Lukas, Lischka Marc, Shelah Saharon

174

Halfway new cardinal characteristics 2023

Annals of Pure and Applied Logic 103303
DOI

10.1016/j -apal .2023.103303

Brendle Joerg 2213

The amalgamated limit and its topological interpretation 2023

1-13

DOI

Brendle Joerg Cardona Miguel A. Mejia Diego A. 172

Filter-linkedness and its effect on preservation of cardinal characteristics 2021

Annals of Pure and Applied Logic

102856 102856

DOl
10.1016/j .apal .2020.102856

BRENDLE JOERG PARENTE FRANCESCO

87

COMBINATORICS OF ULTRAFILTERS ON COHEN AND RANDOM ALGEBRAS

2021

The Journal of Symbolic Logic

109 126

DOl
10.1017/js1.2021.18




Blass Andreas Brendle Joerg Brian Will Hamkins Joel David Hardy Michael Larson Paul B. 373
The rearrangement number 2020
Transactions of the American Mathematical Society 41 69
DOI
10.1090/tran/7881
Brendle Joerg, Wohofsky Wolfgang
Borel"s conjecture for the Marczewski ideal 2024
Proceedings of the American Mathematical Society
DOI
Brendle Joerg Garcia Avila Luz Maria 5
Evasion and prediction V: Unsymmetric game ideals, constant prediction, and strong porosity 2019
ideals
European Journal of Mathematics 269 286
DOI
10.1007/s40879-018-0271-8
Brendle Joerg Hrusak Michael Torres-Perez Victor 58
Construction with opposition: cardinal invariants and games 2019
Archive for Mathematical Logic 943 963

DOl
10.1007/s00153-019-00671-0




Brendle Joerg Brian Will Hamkins Joel David 247

The subseries number 2019

Fundamenta Mathematicae 49 85
DOI

10.4064/fm667-11-2018

Brendle Joerg Fischer Vera Khomskii Yurii 147

Definable maximal independent families 2019

Proceedings of the American Mathematical Society 3547 3557
DOI

10.1090/proc/14497

Brendle Joerg Brooke-Taylor Andrew Friedman Sy-David Montoya Diana Carolina 225

Cichon’ s diagram for uncountable cardinals 2018

Israel Journal of Mathematics 959 1010
DOI

10.1007/s11856-018-1688-y

Brendle Joerg 57

Maximal trees 2018

Archive for Mathematical Logic 421 428

DOl
10.1007/s00153-017-0575-2




BRENDLE JOERG FARKAS BARNABAS VERNER JONATHAN 83

TOWERS IN FILTERS, CARDINAL INVARIANTS, AND LUZIN TYPE FAMILIES 2018
The Journal of Symbolic Logic 1013 1062
DOl

10.1017/js1.2017.52

13 12 12

Brendle Joerg

Recent forcing techniques: Boolean ultrapowers (mini course)

Recent Developments in Set Theory of the Reals, RIMS workshop,

2021

Brendle Joerg

Complexity of maximal objects

Program on Higher Recursion Theory and Set Theory (in celebration of the research work of Professors Theodore A. Slaman and
W. Hugh Woodin),

2019

Brendle Joerg

Forcing and cardinal invariants (minicourse)

12th Young Set Theory Workshop (Advanced Class in Set Theory),

2019




Brendle Joerg

Higher cardinal invariants in the degenerate case

7th European Set Theory Conference,

2019

Brendle Joerg

Asymptotic cardinal invariants

15th International Workshop in Set Theory,

2019

Brendle Joerg

Cardinal invariants and forcing theory

The 3rd Pan-Pacific International Conference on Topology and Applications,

2019

Brendle Joerg

Maximal objects and definability: a survey

Chinese Annual Conference on Mathematical Logic 2019,

2019




Joerg Brendle

Definability of maximal independent families

Ideals and exceptional sets in Polish spaces, Bernoulli Center, Lausanne, Switzerland

2018

Joerg Brendle

Some problems about cardinal invariants

Set theory today. A conference in honor of Georg Cantor, Kurt Goedel Research Center, Vienna, Austria

2018

Joerg Brendle

Maximality and Definability

Colloquium Logicum 2018, Bayreuth, Germany

2018

Joerg Brendle

Maximal objects in the projective hierarchy

Reflections on Set Theoretic Reflection, in celebration of Joan Bagaria’ s 60th birthday, Sant Bernat, Montseny, Spain

2018




Joerg Brendle

Higher dimensional cardinal characteristics

Set-theoretic Topology, Oaxaca

2023

Joerg Brendle

Forcing and more

Colloquium in honor of Martin Goldstern on the occasion of his 60th birthday, Vienna

2023







