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I have conducted research aimed at analyzing hierarchical structures in
computability theory, descriptive set theory, and general topology. Major results include, in the
theory of Wadge degrees in descriptive set theory, structural analysis of Borel measurable functions

by measurable reduction, solution of Fournier®s problem around Wadge rank w _2, and extension of
Louveau®s theorem to BQO-valued functions. On the topological side, | analyzed the degree spectra of
various topological spaces, in particular, gave a numbering of w -continuous domains, and studied a

new innovation of de Groot duals using higher-order computability. Other topics include the
solution of Lee-van Oosten®s problem on the LT-topologies on the effective topos, its connection
with synthetic descriptive set theory and the construction of a convenient construction method for
models in constructive reverse mathematics, and so on.



2018

1a)

1b)

5 Victoria Delfino

1970 Cabal
Carroy Solecki
2
Wadge Wadge
BQO Wadge
Wadge BQO
Wadge

Day-Downey-Westrick
Weihrauch
Israel J. Math (2022)

(BQO) Wadge -Montalban
Selivanov
Afa +y }-
AB +y }- B -



Proc. Amer. Math. Soc. (2022)

1c) Louveau

Wadge
Veblen
Louveau ( ) ( )
Arch. Math. Log.

1d) Wadge

w 2 Kechris-Martin

Fournier
>N 1- nn 1-
2.
2a)
low3
Proc. of CiE 2020
2b)
M. de Brecht V. Selivanov
nn 1- Proc. of CiE 2022
2c) w-
2d) de Groot A. Pauly
de Groot
Proc. of CiE 2023
3.
3a) Lawvere-Tierney ( LT- )
Weihrauch
LT- Lee-van QOosten
Trans. Amer. Math. Soc. (2023)

3b)

> -pointclass

pointclass
Lifschitz

Wadge

T1



1ZF

Carroy Solecki
Lutz-Siskind
Lutz Sacks

Day-Marks nn»1_2-
Marks
ICM 2022



13 13 9

de Brecht Matthew Kihara Takayuki Selivanov Victor 13359

Enumerating Classes of Effective Quasi-Polish Spaces 2022

Lecture Notes in Computer Science 88 102
DOI

10.1007/978-3-031-08740-0_8

Kihara Takayuki 252

Topological reducibilities for discontinuous functions and their structures 2022

Israel Journal of Mathematics 461 500
DOI

10.1007/s11856-022-2367-6

Kihara Takayuki Selivanov Victor 150

Wadge-like degrees of Borel bgo-valued functions 2022

Proceedings of the American Mathematical Society 3989 4003
DOI

10.1090/proc/15930

Kihara Takayuki Pauly Arno 10

Point Degree Spectra of Represented Spaces 2022

Forum of Mathematics, Sigma 1 27

DOl
10.1017/fms.2022.7




Kihara Takayuki

10

Lawvere-Tierney topologies for computability theorists 2023
Transactions of the American Mathematical Society, Series B 48 85
DOl
10.1090/btran/134
D' AURIAC PAUL-ELLIOT ANGLES KIHARA TAKAYUKI 86
A COMPARISON OF VARIOUS ANALYTIC CHOICE PRINCIPLES 2021
The Journal of Symbolic Logic 1452 1485
DOl
10.1017/js1.2021.37
I1jazovic Zvonko Kihara Takayuki 1
Computability of Subsets of Metric Spaces 2021
In: Brattka V., Hertling P. (eds) Handbook of Computability and Complexity in Analysis, Theory 29 69
and Applications of Computability (In cooperation with the association Computability in
Europe). Springer
DOl
10.1007/978-3-030-59234-9_2
Gregoriades Vassilios Kihara Takayuki Ng Keng Meng 21
Turing degrees in Polish spaces and decomposability of Borel functions 2020
Journal of Mathematical Logic 1 41

DOl
10.1142/5021906132050021X




Ding Longyun Kihara Takayuki Semmes Brian Zhao Jiafei

85

Decomposing functions of Baire class 2 on Polish spaces 2020

The Journal of Symbolic Logic 960 971
DOI

10.1017/js1.2020.57

Kihara Takayuki 8

The Brouwer invariance theorems in reverse mathematics 2020

Forum of Mathematics, Sigma 1-12
DOI

10.1017/fms.2020.52

Hoyrup Mathieu Kihara Takayuki Selivanov Victor 12098

Degrees of non-computability of homeomorphism types of Polish spaces 2020

Lecture Notes in Computer Science 189 192
DOI

10.1007/978-3-030-51466-2_16

Takayuki Kihara 84

On a metric generalization of the tt-degrees and effective dimension theory 2019

The Journal of Symbolic Logic 726-749

DOl
10.1017/js1.2019.18




Takayuki Kihara, Alberto Marcone, and Arno Pauly -

Searching for an analogue of ATR_O in the Weihrauch lattice 2020

The Journal of Symbolic Logic -

DOl

19 9 14

Takayuki Kihara

Weihrauch reducibility on multi-represented spaces

International Conference on Computability, Complexity, and Randomness 2022

2022

Turing Lawvere-Tierney

Symposium on Advances in Mathematical Logic 2022

2022

Takayuki Kihara

Computability Theory and Reverse Mathematics via Lawvere-Tierney topologies

The 18th conference on Computability in Europe: Revolutions and Revelations in Computability

2022




Takayuki Kihara

Recent development on the Wadge degrees of Borel functions

Fourth Workshop on Digitalization and Computable Models

2022
Lawvere-Tierney
2022
2022
Lawvere-Tierney
8
2023

Lawvere-Tierney

2023




Takayuki Kihara

HYP with finite mind-changes

Oberwolfach Workshop on Computability Theory

2021

Takayuki Kihara

Lawvere-Tierney topologies for computability theorists

Third Workshop on Digitalization and Computable Models

2021

10

2021

2021

Takayuki Kihara

Lawvere-Tierney topologies for computability theorists

CCC2021: Continuity, Computability, Constructivity From Logic to Algorithms

2021




Takayuki Kihara

Computability theory and reverse mathematics via Lawvere-Tierney topologies

Algorithmic Presentations in Mathematics

2021

Takayuki Kihara

New directions in synthetic descriptive set theory

Dagstuhl Seminar on Descriptive Set Theory and Computable Topology

2021

Takayuki Kihara

Lawvere-Tierney topologies for computability theorists, an introduction

The second Japan-Russia workshop on effective descriptive set theory, computable analysis and automata

2021

Takayuki Kihara

Degrees of non-computability of homeomorphism types of Polish spaces

Computability in Europe 2020, Beyond the horizon of computability

2020




Takayuki Kihara

Around the Wadge rank w 2

Japan-Russia Workshop on Effective Descriptive Set Theory, Computable Analysis and Automata

2021

Takayuki Kihara

Some Lifschitz-like realizability notions separating non-constructive principles

Fourth Workshop on Mathematical Logic and its Applications

2021

Takayuki Kihara

Computability theoretic methods in descriptive set theory

The Sixteenth Asian Logic Conference

2019

Takayuki Kihara

BQO-Wadge degrees on nonseparable ultrametric spaces and computability on uncountable cardinals

Higher Recursion Theory and Set Theory

2019




http://www.math.mi.i.nagoya-u.ac.jp/~kihara/index-j.html

A.P. Ershov Institute

INRIA, LORIA

A.P. Ershov Institute of IS,
RAS




