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Proposition (Kuperberg ['13])
For parity automata at least as hard as solving parity games
Corollary (Kuperberg, S. ['14])
NP algorithm for Biichi automata
Theorem (Kuperberg, S. ['14])

PTiME algorithm for co-Biichi automata
Proof
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a;
Arena: Anon—det X Anon—det /N Ji+1
V:oa; i

.
3 5 % g

— i = a;
Vi Gi <5 Qi '
a; — _ or
or: ¢; — (Qi+1 [Joker] q;
\_/, Zi+1
a;

(70,71, --.) is accepting
3 wins if either (o, q1,- - -) is rejecting
V played infinitely many Jokers

Conjecture (Kuperberg ['13])

For co-Bichi automata:
3 wins Joker game iff Apon_det is GFG

[for higher parities =]
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1. If Ais GFG then 3 wins Joker game
w~> compute the winning region and a positional strategy of
v if 3 wins from (¢, q) then L(A, ¢) 2 L(A, q)

2. study the Joker safety game — rejecting transitions are loosing

v~ a new winning region of 3
3. construct a GFG automaton B for L(.A)
4. play the GFG game on A x B

5. 3 wins iff Ais GFG
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On the way:

game theoretic arguments,
pumping techniques,
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