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(Vz. 2 € X = a(z)) A
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MSO subsumes: LTL, CTL*, modal p-calculus, ...
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Decidability

Theorem (Biichi [1962], Rabin [1969])
The Monadic Second-order logic is decidable over:
— infinite words and

— infinite trees. set of words / trees
satisfying ¢
Meta problems: given ¢ decide properties of L = {s | s = ¢}
— is L empty ? v [Buc62] / [Rab69]
— is L countable? v [BKR10]

— is L First-order definable? /7 [Sch65], [McNP71], [Tho79]

— is L weak MSO definable? 4 /7 [McN66], [KV97]
— ?2?7?

Theorem (Rice [1939])
Every non-trivial property of recursively enumerable sets is undecidable.
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Topology

word labelled by {0,1,...,9} set of such words
real number in [0, 1] subset of [0, 1]
In general

AY with the product topology

. = the Cantor set
the set of A-labelled words

[the same holds for infinite trees]
> meta-problems: is {t | ¢ = ¢} open, closed, etc.

Theorem (Niwinski [1985])
There exists an MSO formula ¢ such that

{t |t =} is non-Borel.
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Conjecture (Skurczynski [1993])
For every MSO-definable set of infinite trees L = {t | t = ¢}:

L is Borel iff L is weak MsoO-definable

Theorem (Niwinski, Walukiewicz [2003])
The conjecture holds for deterministic automata.

Theorem
The conjecture holds for game automata.

Theorem has only countably many branches
—_—
For L={t| tl=¢ A tis scattered} either:
— L is IT}-complete and not weak Mso-definable,
— L is Borel and weak MSO-definable.

Moreover, it is decidable which of the cases holds.
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