©
2019 2023

Approaching proof theory from the viewpoint of proof size
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We developed a new field of proof theory and its theoretical framework, and
explored its applications to mathematical logic and theoretical computer science. Specifically, we
obtained the following results:

1. We established a method for analyzing the quantitative information of proofs and showed that the
length and size of proofs can be a measure to subdivide the proof-theoretic strength. 2. We
discovered that Ekeland"s variational principle requires a strong axiom system, which provided a new
approach to proving the difficulty of problems in analysis. 3. We showed that the linear time
hierarchy is strictly smaller than nondeterministic exponential linear time under the assumption of
the provability of the MRDP theorem in weak arithmetic.



1970



MRDP

PZ NP

Ekeland

Weihrauch
Weihrauch

2019



o] MRDP

0 Ekeland

2020

o Ekeland Caristi
Caristi

2021

o Ekeland Caristi Caristi

Caristi



9 8 7

Fernandez-Duque D., Shafer P., Towsner H., Yokoyama K. 381
Metric fixed point theory and partial impredicativity 2023
Philosophical Transactions of the Royal Society A: Mathematical, Physical and Engineering -
Sciences
DOl
10.1098/rsta.2022.0012
KOLODZIEJCZYK LESZEK ALEKSANDER, KOWALIK KATARZYNA W., YOKOYAMA KEITA -
HOW STRONG IS RAMSEY’ S THEOREM IF INFINITY CAN BE WEAK? 2022
The Journal of Symbolic Logic 1 20
DOl
10.1017/js1.2022.46
Kolodziejczyk Leszek Aleksander, Wong Tin Lok, Yokoyama Keita -
Ramsey"s theorem for pairs, collection, and proof size 2023
Journal of Mathematical Logic -
DOl
10.1142/50219061323500071
Leszek Aleksander Kolodziejczyk and Keita Yokoyama 12183
In search of the first-order part of Ramsey*s theorem for pairs 2021
Lecture Notes in Computer Science 297--307

DOl
10.1007/978-3-030-80049-9_27




Fernandez-Duque David Shafer Paul Yokoyama Keita 26

Ekeland®s variational principle in weak and strong systems of arithmetic 2020

Selecta Mathematica 38 pages
DOl

10.1007/s00029-020-00597-z

Kolodziejczyk Leszek Aleksander Yokoyama Keita 26

Some upper bounds on ordinal-valued Ramsey numbers for colourings of pairs 2020

Selecta Mathematica 18 pages
DOl

10.1007/s00029-020-00577-3

Nies Andre Triplett Marcus A. Yokoyama Keita -

The reverse mathematics of theorems of Jordan and Lebesgue 2021

The Journal of Symbolic Logic 1 18
DOl

10.1017/js1.2021.16

Yokoyama Keita -

The Paris-Harrington principle and second-order arithmetic--bridging the finite and infinite 2023

Ramsey theorem

Proceedings of the International Congress of Mathematics 2022 1504 1528

DOl
10.4171/icm2022/106




FUJIWARA MAKOTO ISHIHARA HAJIME NEMOTO TAKAKO SUZUKI NOBU-YUKI

YOKOYAMA KEITA

29

EXTENDED FRAMES AND SEPARATIONS OF LOGICAL PRINCIPLES

2023

The Bulletin of Symbolic Logic

311 353

DOl
10.1017/bsl.2023.29

16 10 11

Keita Yokoyama

Reverse mathematics from multiple points of view

Japan forum associated with ICM 2022, RIMS Kyoto, Japan, June 13, 2022.

2022

Keita Yokoyama

Reverse mathematics from multiple points of view

International Congress of Mathematics 2022, Sectional Speaker (Logic), online, July 13, 2022.

2022

, s , 2023 3

2023




Logic Winter School 2023, , , 2023 2 20-21

2023

Leonardo Pacheco and Keita Yokoyama

Determinacy and reflection principles in second-order arithmetic

Workshop on Reverse Mathematics and its Philosophy, Paris, France, June 13-17, 2022

2022

Keita Yokoyama

Reverse mathematics and proof and model theory of arithmetic

Computability in Europe 2021

2021

Keita Yokoyama

Classifying theorems: reverse mathematics and its multiple viewpoints

World Logic Day Workshop 2022

2022




Keita Yokoyama

Automorphism argument and reverse mathematics

Computability Theory and Applications Seminar ( )

2021

Keita Yokoyama

Forcing interpretation, conservation and proof size

Proof Theory Virtual Seminar ( )

2021

Keita Yokoyama

On the unique existence conservation theorem for WKL

Workshop on Effective descriptive set theory, computable analysis and automata

2021

Keita Yokoyama

On the first-order consequences of Ramsey*s theorem over RCA_0*

Workshop on Proof Theory, Modal Logic and Reflection Principles

2019




Keita Yokoyama

Recent progress on the study of the first-order part of Ramsey"s theorem for pairs

Mathematical Logic and Constructivity

2019

Keita Yokoyama

Approaching the first-order part of Ramsey"s theorem for pairs and two colors

Workshop on Computability Theory 2019

2019

Keita Yokoyama

Recent struggling for the first-order part of Ramsey®"s theorem for pairs

Reverse Mathematics of Combinatorial Principles, CMO-BIRS meeting (19w5111)

2019

Keita Yokoyama

Finitary infinite pigeonhole principle and Ramsey"s theorem in reverse mathematics

Computability in Europe 2019

2019




Keita Yokoyama

Terrence Tao"s finitary infinite pigeonhole principle and proof-theory

2019 SJTU-JAIST-NU Follow-Up Workship on Formal Methods

2019

Researchmap
https://researchmap. jp/read0145758




Institut Camille Jordan




