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HOW UNPROVABLE IS RABIN'S DECIDABILITY THEOREM?

Abstra
t:

Rabin's de
idability theorem states the de
idability of the monadi
 se
ond order (MSO) theory of two

su

essors, i.e. of the in�nite binary tree with the left- and right-su

essor relations. The MSO theory of

two su

essors is able to express some nontrivial determina
y prin
iples, and most proofs of Rabin's theorem

make use of su
h prin
iples, so it is reasonable to ask whether the theorem 
ould be unprovable in relatively

strong axiomati
 theories.

I will talk about some joint work with Henryk Mi
halewski in whi
h we attempt to give a reverse-

mathemati
al 
hara
terization of the logi
al strength needed to prove Rabin's theorem. We show that

over ACA0, the 
omplementation theorem for nondeterministi
 tree automata, whi
h is a 
ru
ial ingredient

of typi
al proofs of Rabin's theorem, implies a senten
e expressing the determina
y of all Bool(Σ0

2
) games.

Moreover, using results due to MedSalem-Tanaka, Möllerfeld and Heinats
h-Möllerfeld, we show that over

Π1

2
-CA0, this senten
e is a
tually equivalent to Rabin's theorem restri
ted to the Π1

3
fragment of MSO.

It follows from our work and from known results on determina
y prin
iples that even a restri
ted version of

Rabin's theorem is unprovable in ∆1

3
-CA0. On the other hand, any version that 
an be stated in se
ond-order

arithmeti
 is provable in Π1

3
-CA0 (and, in fa
t, in Π1

2
-CA0 plus Π

1

3
indu
tion).
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