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Hand in on January 25th before the exercise class.

Exercise 1 (4 points)

Consider the following CTL formulas and the transition system TS outlined on the right:

Φ1 = ∀(aUb) ∨ ∃©(∀2b)

Φ2 = ∀2∀(aUb)

Φ3 = (a ∧ b) → ∃2∃©∀(bWa)

Φ4 = (∀2∃3Φ3)
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Give the satisfaction sets Sat(Φi) and decide whether TS |= Φi holds (1 ≤ i ≤ 4).

Exercise 2 (2 points)

Transform the CTL-formula Φ = ¬∀3
(

∀ (∀2b)U (∀©a)
)

into an equivalent CTL-formula in

(a) existential normal form and

(b) positive normal form.

Exercise 3 (4 points)

Consider the following CTL-formulas

Φ1 = ∃3∀2c and Φ2 = ∀(aU∀3c)

and the transition system outlined on the right. Decide whether
TS |= Φi for i = 1, 2 using the CTL model checking algorithm from
the lecture. Sketch its main steps!
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