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Name: Student no.: 2

Question 1 (10 points)

Let P be a linear time property. Prove that closure(P) is a safety property.
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Question 2 (10 points)
Let ¢ = (a = O—b)W(a Ab) and P = Words(p) where AP = {a,b}.

(a) Show that P is a safety property.

(b) Define an NFA A with £(A) = BadPref(P).

(¢) Now consider P' = Words((a — O-b)U(a A b)).
Decompose P’ into a safety property Ps,f. and a liveness property Py such that

P = Psafe N Plive-

Show that Psgy. is a safety and that P, is a liveness property.
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Question 3 (10 points)
Let ¥ = 0O (a < O—a) and AP = {a}.

(a) Show that v can be transformed into the following equivalent basic LTL-formula
¢ == [trueU(=(aAO=a) A= (-maA=O —a))].
The basic LTL syntax is given by the following context free grammar:
pu=true|alpiApa| | O¢ iU

(b) Compute all elementary sets with respect to closure(y)!
Hint: There are 6 elementary sets.

(c) Use the algorithm from the lecture to construct the GNBA G, with £, (G,) = Words(p). Therefore

— define its set of initial states and its acceptance component.

— for each elementary set B, define §(B, BN AP)!
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Question 4 (10 points)
Compute Satgyqir(®) for the CTL-formula ® and the strong fairness assumption s fair:

® =VOVoa
sfair =00 (b A —a) — OC 3 (bU(a A —d))
® v
1 1

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

Therefore
(a) Determine Sat(®1) and Sat(¥;) (without fairness).
(b) Determine Satqr (30 true).

(c) Determine Satsfqir(P).
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Question 5 (10 points)

For all 0 < 7 < j < 3, prove or disprove T'S; ~ T'S; either by providing a bisimulation relation or by
providing a distinguishing CTL-formula ® (i.e. T'S; = ® <= TS; [~ @), respectively:

TS, :




