
Mission Critical Systems February 24, 2020

1. The satisfaction set Sat(f) is defined by

Sat(f) = { s ∈ S | s |= f }.

(a) Sat(a) =

(b) Sat(f ∧ g) =

(c) Sat(¬f) =
(d) Sat(∃© f) =

(e) Sat(∀© f)) =

2. Let the set S be finite and the function G : 2S → 2S be monotone, that is, for all T , U ∈ 2S ,

if T ⊆ U then G(T ) ⊆ G(U).

For each n ∈ N, the set Gn is defined by

Gn =

{
∅ if n = 0
G(Gn−1) otherwise

Prove that for all n ∈ N, Gn ⊆ Gn+1.

3. Prove that Gn = Gn+1 for some n ∈ N. (Hint: the set S is finite.)
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4. We denote the Gn with Gn = Gn+1 by fix (G). Prove that for all T ⊆ S, if G(T ) = T then
fix (G) ⊆ T .

5. The function F : 2S → 2S is defined by

F (T ) = Sat(g) ∪ { s ∈ Sat(f) | succ(s) ∩ T 6= ∅ }

Prove that F is monotone.
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