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TGBA for GF en → GF o
 (Strong Fairness)
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¬o
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ally generated. It gets worse for more hypotheses:
∧ni=1(GF eni → GF o
 i) leads to 3n + 1 states. We don't know ofan LTL translator that does better.Using an ad ho
 
onstru
tion we 
an build a TGBA with 2n + 1states. We have 2O(n) transitions in both 
ases.Strong fairness is 
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Emptiness Che
k for Streett AutomataThe basi
 idea (using SCCs) has been known for a long time(Li
htenstein and Pnueli in 1985, Emerson and Lei in 1987).Our algorithm is 
lose to that of Latvala and Heljanko (2000).Their algorithm work for state-based Streett automata.E.g. using F = {( , ), ( , )}1 Build a list of all the rea
hable SCCs of the automata.2 While the list isn't empty, pi
k an SCC o� the list and do:If it's a trivial SCC (single state without self-loop), drop it.If the a

eptan
e 
onditions of all the states in the SCC veri�es
⇒ ∧ ⇒ , then report non-emptiness.Otherwise, there exists some bad states in the SCC: stateslabeled by a left-
olor with no right-
olor mat
h in the SCC.Erase these bad statesRe
ompute the SCCs from the remaining states, and add themto the list of SCCs.3 On
e the list is empty, report emptiness.Duret-Lutz, Poitrenaud, Couvreur Emptiness Che
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What Do We Want?
An algorithm that will work with on-the-�y 
onstru
tions: let'snot 
onstru
t all SCCs unless ne
essary. This part is rather easy.A transition-based algorithm. Be
ause it is harder to erase atransition (espe
ially sin
e we work on the �y) we will usebarriers.
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FinallyTo be 
orre
t, has to be 
ombined with a variant of heuristi
 H2(ordering su

essors SCC-wise)�Barriers� must be 
rossed only after all normal su

essors havebeen visited.Slowdown (w.r.t. generalized Bü
hi emptiness 
he
k):SCC are revisited at worst m times if m pairs of a

eptan
e
onditions.Compare with the 2m + 1 states of the Bü
hi automaton for the
orresponding LTL formula...Our motivation was fairness hypotheses, but what about running thewhole approa
h using Streett automata? Streett automata areexponentially more su

in
t than Bü
hi automata, but 
an wetranslate LTL to Streett e�
iently?Duret-Lutz, Poitrenaud, Couvreur Emptiness Che
k of TSA 15 / 16



A small LTL formula...
(

(GF p0 → GF p1) ∧ (GF p2 → GF p0) ∧
(GF p3 → GF p2) ∧ (GF p4 → GF p2) ∧
(GF p5 → GF p3) ∧ (GF p6 → GF(p5 ∨ p4)) ∧
(GF p7 → GF p6) ∧ (GF p1 → GF p7)) → GF p8How many states to en
ode the negation in a Bü
hi automaton?
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ode the negation in a Bü
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