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Constructivity is one of the important subjects of mathematical logic and a
fundamental concept in intuitionistic logic and constructive mathematics. The disjunction and
existence properties, which characteristically express the constructivity, have been studied almost
independently in intermediate predicate logic and intuitionistic (constructive) mathematics.
However, a crucial overlap between them has been found. The idea of this research is to advance
research using this observation as leverage.

One academically significant achievement is the following:

With researchers in constructive mathematics and intuitionistic arithmetic, we have developed a
method to construct a Kripke model of intuitionistic arithmetic from a given Kripke model for
intermediate propositional logic, using the Arithmetical Completeness Theorem.

disjunction property existence property



@)

(constructivity) (disjunction
property, DP) (existence property, EP) (hallmarks)
( )
Godel 1932
EP DP
EP DP
(DP) (EP) (cf. Kleene )
( ) ( ) DP
DP: AVB A B
Y% (disjunction)
AV -4 DP A
( ) VxVy(xy = yx) AV -4
A -4
DP \%
1 DP
DP
DP EP 3(
, existential quantfier)
EP
@
DP EP
(2015 ) « ) -
« ) ( )
DP EP
EP DP
@ ( ) 2

) ( ) ( )



(@)) Kripke
Kripke
(Kripke sheaf model) Kripke
p-morphism Omniscience
principles Markov®s principle
) Markov"s principle
2
@ -
@. @
( )
(¢)) EP DP 1980 52
EP DP
YA (Z-normality)
Z EP Z DP
EP DP DP EP
) Omniscience principles ( : Markov®s principle)
instance axiom schema
heuristic
Omniscience Principles
the limited principle of omniscience (LP0O) Vx(AV —4) - AxAV -3xA
the weak limited principle of omniscience (WLPQO) Vx(AV —4) » =3xAV ~—-3x4
Markov*s principle (MP) Vx(A V —4) > (-~—3xA - 3xA)
LPO  WLPO ) Kripke (Kripke
frame model) LPO MP -
Kripke
Kripke Kripke

Omniscience principles



LPO, WLPO, MP
Kripke Kripke

Kripke Kripke
(Heyting arithmetic)

(arithmetical completeness theorem)

proper MP  WLPO
/P()
MP WLPO
¢)
(©) DP EP WEP sDP Z
Kripke
EP+DP

N

EP+Z-normal <«—» wEP+DP

NN

WEP+Z-normal sEP+DP

\/\/\

sEP+Z-normal

\/\/

Z-normal



Friedman, H., The disjunction property implies the numerical existence property,
Proceedings of the National Academy of Sciences of the United States of America
vol .72(1975), 2877-2878.

Fujiwara, M. and Kurahashi, T., Prenex normal form theorems in semi-classical
arithmetic. Journal of Symbolic Logic Vol.86(2021), no.3, 1124-1153.

Godel, K., Zum iIntuitionistischen Aussagenkalkil, Anzeiger der Akademie der
Wissenschaftischen in Wien, 69(1932), 65-66.

Ishihara, H. and Nemoto, T., A note on the independence of premiss rule, Mathematical
Logic Quarterly 62(2016) 72-76.

Ishihara, H. and Nemoto, T., Some principles weaker than Markov's principle, Archive
for Mathematical Logic, 54(2015), 861-870.

Kleene, S. C., Disjunction and existence under implication in elementary intuitionistic
formalisms, Journal of Symbolic Logic vol.27(1962), 11-18. (An addendum, 28(1963),

154-156.)
Suzuki, N.-Y., Some properties related to existence property in intermediate predicate
logics, Logic Colloquium 2014, (2014 7 14 : Vienna, Austria

Suzuki, N.-Y., Axiom schema of Markov's principle preserves disjunction and existence
properties, The 5th Computability Theory and Foundations of Mathematics (CTFM) 2015,
Conference, September 7-11, 2015, Tokyo Japan



4 3 1 3

Suzuki Nobu-Yuki 23

A Negative Solution to Ono’ s Problem P52: Existence and Disjunction Properties in Intermediate 2021
Predicate Logics

Hiroakira Ono on substructural logics: Outstanding Contributions to Logic 319 337

DOl
10.1007/978-3-030-76920-8_9

2150
Kripke 2019
56 65
DOI
HU TAI-WEI KANEKO MAMORU SUZUKI NOBU-YUKI -
SMALL INFINITARY EPISTEMIC LOGICS 2019
The Review of Symbolic Logic 1 34
DOI
10.1017/51755020319000029
Suzuki Nobu-Yuki 46

Some Weak Variants of the Existence and Disjunction Properties in Intermediate Predicate Logics 2017

Bulletin of the Section of Logic 93-109

DOl
10.18778/0138-0680.46.1.2.08




20 2 2

Prenex normal form theorem

56 MLG
2022
Prenex normal form theorem

2021

2020
2020
Kripke

2019

2019




Shehtman

54 MLG

2019

Kripke

2019

N.-Y. Suzuki

Existence and disjunction properties in intermediate predicate logics

Colloquium at Departments of Philosophy I and Il of Ruhr University Bochum

2020

2018

2018




53 MLG

2018

2019 ( )

2019

Nobu-Yuki Suzuki

A remark on predicate extensions of intuitionistic logic

Second Workshop on Mathematical Logic and its Applications

2018

Disjunction property existence property

52 MLG

2017




Separation of non-constructive principles and Kripke models

52 MLG

2017

2018

2018 ( )

2018

Nobu-Yuki Suzuki

Relations among some weak variants of existence and disjunction properties in intermediate predicate logics

Logic Colloquium 2016

2016




disjunction property existence property

2016

2016

Nobu-Yuki Suzuki

Some weak variants of existence and disjunction properties in intermediate predicate logics

51 MLG

2016

Omniscience principles

2017

omniscience principles

2017 ( )

2017







