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We studied combinatorial structures of approximations of continuous spaces
like real numbers and computations based on them. Specifically, we are interested in the infinite
Gray-code, which is a non-redundant representation of real numbers on infinite sequences with
bottoms (i.e., non-terminating elements). Together with co-researchers, we developed logical systems

called IFP (Intuitionistic Fixed Point Logic) and CFP (Concurrent Fixed Point Logic). From proofs
in these systems, one can extract correct nondeterministic and concurrent programs that manipulate

such partial representations, using their realizability interpretations.



(Tsuiki, TCS
284, pp467-485)

Curry-Howard

Helmut Schwichtenberg Minlog
Ulrich Berger IFP
Cocorn (International Research Staff Exchange Scheme
No. 612638) Computal ( No. 294962) EU
Minlog IFP
Cocorn, Computal CID (European Union’ s Horizon 2020 research and innovation
program under the Marie Sklodowska-Curie grant agreement No. 731143)
A ,
Schwichtenberg
Berger
Schwichtenberg Minlog pre-Gray code
Berger IFP IFP
IFP
IFP Archimedean
Induction Induction / Coinduction scheme
IFP
Berger
Petrovska IFP  Haskell
IFP
IFP



¢y
)

Pre-Gray code 2

pre-Gray code 2
Modified Gray representation

Minlog

(2) Intuitionistic Fixed Point Logic
IFP (Intuitionistic Fixed Point Logic)

(Ulrich Berger

IFP
IFP
Harrop( )
A Harrop
A B
B A
IFP
Adequacy IFP
Adequacy

(Ulrich Berger, Kenji Miyamoto, Helmut Schwichtenberg

Pre-Gray code

A-B

Strong (co)induction, Half strong (co) induction, Archimedean induction

IFP Olga Petrovska Haskell
Prawf IFP
(3) Concurrent Fixed Point Logic (Ulrich Berger )
IFP 2
IFP
Amb(M, N) 2 M N
M N 1
2
Amb McCarchy amb amb
Amb
2
Adequacy
B

Set(B)



Rest(A, B)
CFP
2

o CFP



Berger Ulrich Tsuiki Hideki -

Extracting total Amb programs from proofs 2022
Programming Languages and Systems (Proc. ESOP 2022, LNCS 13240) 85 113
DOl

10.1007/978-3-030-99336-8_4

Berger Ulrich Tsuiki Hideki 172

Intuitionistic fixed point logic 2021

Annals of Pure and Applied Logic 1 56
DOI

10.1016/j .apal .2020.102903

Ulrich Berger, Olga Petrovska and Hideki Tsuiki -

Prawf: An interactive proof system for program extraction 2020

proceedings of CIE 2020, Lecture Notes in Computer Science

DOl
10.1007/978-3-030-51466-2_12

Berger Ulrich Miyamoto Kenji Schwichtenberg Helmut Tsuiki Hideki -

Logic for Gray-code Computation 2016

Dieter Probst and Peter Schuster (eds), Concepts of Proof in Mathematics, Philosophy, and 69 110
Computer Science

DOl
10.1515/9781501502620-005




Berger Ulrich Seisenberger Monika Spreen Dieter Tsuiki Hideki -

Concurrent Gaussian Elimination 2023

Marco Benini, Olaf Beyersdorff, Michael Rathjen, and Peter Schuster (eds), Mathematics for 223 250
Computation (M4C)

DOl
10.1142/9789811245220_0009

25 3 16

Ulrich Berger, Hideki Tsuiki

Extracting total Amb programs from proofs

31st European Symposium on Programming

2022

Hideki Tsuiki

Combining partial maps into a correct total map through program extraction

CCC 2020: Continuity, Computability, Constructivity --- From Logic to Algorithms

2020

Hideki Tsuiki

Partial program extractions in IFP

Mathematical Logic and Constructivity: The Scope and Limits of Neutral Constructivism

2019




Hideki Tsuiki

Domains with recursive structures representing a space

1st Pan Pacific International Conference on Topology and Applications (PPICTA)

2015

Swansea




