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Question 1 (10 points)
Let P and P’ be safety properties. Prove that BadPref(P) N BadPref (P') = BadPref (P U P').



Name: Student no.: 3

Question 2 (10 points)
Consider the linear-time property P over AP = {a,b}:

“(=a A —b) holds infinitely often and (a A b) never holds and
between any two occurrences of (—a A —b), the number of states where b holds is even.”

(a) Provide an NBA A over 247 such that £,(A) = P.
Hint: Parts (b) and (c) can be solved without a solution for part (a).

(b) Formally prove or disprove the following statements:

e P is a safety property.
e P is a liveness property.
(c) Let A’ be an NBA over 247, Then P’ = £,,(A’) is the linear-time property defined by A’.

Is it always the case that there exists an LTL-formula ¢ such that P" = Words(p)?
Justify your answer!
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Question 3 (10 points)
Let ¢ = (a A OQa)U(a A = O a) be an LTL-formula over AP = {a}.

(a) Compute all elementary sets with respect to (.

(b) Construct the GNBA G, according to the algorithm from the lecture such that £.,(G,) = Words(y).

(c) Give an w-regular expression E such that £,,(G,) = L, (E).
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Question 4 (10 points)
Compute Sat g5 (P) for the CTL-formula ® and the strong fairness assumption sfair:

® = Jda
sfair = 00a — O0C3 (ma) U (VO b)

where T'S over AP = {a, b} is given by:

Proceed in the following steps:
(a) Determine Sat (3 (—a) U (VY Ob)) (without fairness).
(b) Determine Sat s (30 true).

(c) Determine Sat s (P).
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Question 5 (10 points)

Consider the two transition systems 757 and T'Ss:

{0} {a} {a,b}

(a) Prove or disprove T'S1 ~ T'Ss.

(b) Prove or disprove T'Sy ~ T'S5.



