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Question 1 (10 points)

Let P be a linear time property. Prove that P is a liveness property if and only if closure(P) = (2AP )w.
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Question 2 (10 points)

Let P denote the linear time property over the set AP = {a, b} of atomic propositions such that P consists
of all infinite traces o = AgA1Ay--- € (QAP)W that satisfy

Vi>0. (Ai=0 = 3k>i (be AgAVjed{i,....k—1}.a ¢ Aj)).
(a) Specify an LTL formula ¢ such that Words(p) = P.
(b) Give an w-regular expression for P.

(c) Apply the decomposition theorem and give w-regular expressions for Py, e and Piye.
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Question 3 (10 points)
Let ¢ = (a A OQa)U(—(—-aUa)) be a LTL formula over AP = {a}.

(a) Compute all elementary sets with respect to closure(p)!
Hint: There are 7 elementary sets.

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

e Define the set of initial states and the acceptance component.

e Depict the transition relation of G.
Hint: Tt suffices to consider the reachable elementary sets only!

(c) Informally describe the language £, (G, ).
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Question 4 (10 points)

Let P denote the set of traces 0 = AgA1Ag--- € (2AP)W over AP = {a,b} such that there exist infinitely
many indices & > 0 with A, = (). Consider the following transition system T'S:

For each of the fairness assumptions
(a) F1= ({{a}}. {{8}.{0,7}},0) and
(b) Fo = ({{O‘}}’ {{B}’ {6}’ {7}}’(6})

Decide whether T'S =z, P for i = 1,2. Justify your answers!
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Question 5 (10 points)

Consider the following transition systems 7'S7 and T'Ss:

TSl :

(a) Compute T'S1/ ~ and T'Sy/ ~.

(b) Decide whether TSy ~ T'Ss. Explain your answer.



