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abstract

This thesis consists of two parts. The first part treats determinacy in (classical) reverse mathematics and the
second part treats determinacy in intuitionistic mathematics.

The first part investigates the logical strength of the determinacy of infinite games in the Cantor space in
terms of second order arithmetic. We define new determinacy schemata inspired by the Wadge classes of
Polish spaces and show that the following equivalences hold over the system RCAj, which consi‘sts of the
axioms of discrete ordered semi-ring with exponentiation, A! comprehension and ¥ induction, and which is
known as a weaker system than the popular base theory RCAo:

* Al-Det” <X |-Det” < WKLi;

+ Bisep (A!,Z {)-Det’ <> WKL,;

(X IAITY)-Det; <> ACA.;
« A}-Det’ <> X }-Det’ < ATR;

« Bisep (A!,Z })-Det” <> ATR, + X | induction;
 Bisep (X !,Y)Det’ <> sep(X!,X!)Det” < [[i-CA;
« Bisep (A%,X })-Det” < []i-TRy;
where Det” stands for the determinacy of infinite games in the Cantor space.

We also work on complete determinacy, which asserts that, for a given game G, we have the set W with



the following properties:

« s € W—player I wins @(f) if the game starts at s,

o s ¢ W—> player II wins @(f) if the game starts at s,
We investigates the logical strength of the complete determinacy as well. We show the following equivalence
over RCAj: -

* WKL; <> A}-comp.Det’;

« ACA, <> X !-comp.Det” <> (Z }All!)-comp .Det";

+ ATR) < A}-comp.Det’ <> Al-comp.Det;

. [1\-CA; < ¥ !-comp.Det’ <> sep (L !,Z })-Det’ <>I {-Det < (X IA[li)-Det;

« [1!-cA, < Bisep (A}, X })-comp.Det” < Aj-Det;
where comp.Det stands for complete determinacy in the Baire space and where comp.Det” stands for
complete determinacy in the Cantor space. In particular, we see that determinacy does not always imply com-
plete determinacy.

The second part investigates determinacy in Brouwerian intuitionistic mathematics. We give some examples
of games such that the character of this mathematical setting — the lack of the law of excluded middle and

the adoption of continuity principle — makes the behavior of determinacy drastically different from that in the

classical setting.
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