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Emptiness Che
ksdegeneralized generalized(one a

eptan
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ondition) (m a

eptan
e 
onditions)NestedDFS DFS for a

. transitions+ Nested DFS to �nd 
y
le
• 2 bits per state
• immediate 
ounterexamples
• require degeneralization(size ×m)
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DFS for a

. transitions+ several Nested DFS
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• slowSCC (pointless) Compute SCCs on the �y,abort on a

epting SCC
• fastest
• visit states on
e
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Generalization, from the Emptiness Che
k POV
(A)

s0 s1 s2s3 s4 s5 s6s7
(B)

s0 s1 s5s3 s4 s5 s6 s7s2 s6 s7S0 S1 S2S3 S4 S5Any method that 
an 
onstru
t su
h a (B) instead of (A) so that
∀s s ′ , ∀S ∋ s, ∃S ′ ∋ s ′ su
h that S S ′

∀S S ′
, ∀s ′ ∈ S ′

, ∃s ∈ S su
h that s s ′will guarantee emptiness 
he
k equivalen
eA

(A) = ∅ ⇐⇒ A
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In
lusion and Dead States
S ⊇ S ′ =⇒

(A

(B[S ]) = ∅ =⇒ A

(B[S ′]) = ∅
)

(B)

s0 s1 s5s3 s4 s5 s6 s7s2 s6 s7S0 S1 S2S3 S4 S5
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