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~ g
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Good-for-Games automata

A is Good-for-Games if

J: v 54 Vwer) 0(w) is accepting

— symbolic representation
¥ ~ Acrc
(Henzinger, Piterman [2006])
Vi In — also known as History Determinism
3: On — counter automata
3+ transition (Colcombet, Lading [2010])
— Good-for-Trees automata
(Boker, K., Kupferman, S. [2013])
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) : : x
start HC<
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L(A) = words (x {avb})w containing

infinitely many zaxa or zbxb
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The GFG example (Boker [2013])

nondeterminism

words (x {a,b})w containing _
L(A) = o: guess that last a/b will reappear

infinitely many zaxa or zbxb
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Determinisation

Given GFG automaton A is there small deterministic B with

L(A) = L(B)?
Lower-bound: linear Upper-bound: exponential
Solution:
Biichi automata co-Biichi automata
There exists B polynomial in A. Minimal B may be exponential in A.
[efficient determinisation procedure] [GFG automata are succinct]
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Proof sketches

Bichi automata:

— brutal (exponential) determinisation
— signatures of Walukiewicz

— iterative normalization of A

— dependency graph over A

co-Biichi automata:

— permutation languages

— compactness argument for limitary pumping

D. Kuperberg, M. Skrzypczak On Determinisation of Good-for-Games Automata 6/ 7



Summary

D. Kuperberg, M. Skrzypczak On Determinisation of Good-for-Games Automata T/ 7



Summary

Efficient determinisation construction for Buchi GFG

D. Kuperberg, M. Skrzypczak On Determinisation of Good-for-Games Automata T/ 7



Summary

Efficient determinisation construction for Buchi GFG

Succinctness of co-Buchi GFG

D. Kuperberg, M. Skrzypczak On Determinisation of Good-for-Games Automata T/ 7



Summary

Efficient determinisation construction for Buchi GFG

Succinctness of co-Buchi GFG

Also: deciding if A is GFG:

D. Kuperberg, M. Skrzypczak On Determinisation of Good-for-Games Automata T/ 7



Summary

Efficient determinisation construction for Buchi GFG

Succinctness of co-Buchi GFG

Also: deciding if A is GFG:
[known algorithm: NEXPtime N co-NEXPtime]

[EXPtime for bounded index]
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Summary

Efficient determinisation construction for Buchi GFG

Succinctness of co-Biichi GFG
Also: deciding if A is GFG:
[known algorithm: NEXPtime N co-NEXPtime]

— NP algorithm for Biichi

— Ptime algorithm for co-Biichi
[construction of a GFG candidate]
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Summary

Efficient determinisation construction for Buchi GFG

Succinctness of co-Buchi GFG

Also: deciding if A is GFG:
[known algorithm: NEXPtime N co-NEXPtime]
— NP algorithm for Biichi

— Ptime algorithm for co-Biichi

[construction of a GFG candidate]

TODO:
— Ptime vs. NP for Biichi
— what about deciding GFG for higher indices?
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