
LTL Exercises

Deadline: 16/05 09:00

Exercise 1

Consider Σ = 2
p,q

, and let a = ∅, b = {p} and c = {q}. Define each of the
following languages in terms of an LTL formula over propositions {p, q}.

1. L1 = a
∗
b
∗
c
∗
Σ

ω
;

2. L2 = {w ∈ Σ
ω ∣ ∣w∣a =∞⇒ ∣w∣b =∞};

3. L3 = (Σ∗
aΣ

∗
bΣ

∗
c)ω.

Exercise 2

Reason that the following equivalences hold, or give a counter example.

1. Gφ ∧ Gψ ≡ G ∗ φ ∧ ψ);

2. Fφ ∧ Fψ ≡ F (φ ∧ ψ);

3. Gφ→ Fψ ≡ φ U (ψ ∨ ¬φ);

4. FGφ ≡ GFφ;

5. FFφ ≡ Fφ;

Exercise 3

Prove that φ U ψ ≡ ψ ∨ X (φ U ψ).
Assume w, i ⊨ φ U ψ, and show that w, i ⊨ ψ ∨ X (φ U ψ); and vice verse.
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