
LTL Exercises
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Exercise 1

Which of the following biimplications are valid. If the formula is not valid, is
one of the two implications valid?

1. Gϕ ∧ Gψ ↔ G (ϕ ∧ ψ)

2. Gϕ ∨ Gψ ↔ G (ϕ ∨ ψ)

3. Fϕ ∧ Fψ ↔ F (ϕ ∧ ψ)

4. Fϕ ∨ Fψ ↔ F (ϕ ∨ ψ)

5. FGϕ↔ GFϕ

6. ϕ U ψ ↔ ψ ∨ (ϕ ∧ X (ϕ U ψ))

Exercise 2

Let P = {p, q}. Give the LTL formulas recognizing following languages over

Σ = 2
P
, where a = ∅, b = {p}, c = {q}

1. a
∗
b
∗
c
∗
Σ

ω

2. (Σ∗aΣ∗bΣ∗c)ω

3. {w ∈ Σ
ω ∣ ∣w∣a =∞⇒ ∣w∣b =∞}

Exercise 3

Give a VWABA equivalent to G ((FX q) U ¬q).
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