
RHEINISCH-WESTFÄLISCHETECHNISCHEHOCHSCHULEAACHEN LEHRSTUHL FÜR INFORMATIK 2RWTH Aahen · D-52056 Aahen · GERMANY 2Winter term 2008/09 Prof. Dr. Ir. J.-P. KatoenExam in Model Cheking forMaster of Siene and diploma studentsMarh 30, 2009Family name:First name:Student number:Field of study: 2 Informatik (Diplom)
2 Software Systems Engineering
2 Others:Please note the following hints:� Keep your student id ard and a passport ready.� The only allowed materials are� a opy of the leture notes,� a opy of the leture slides and� a ditionary.No other materials (i.a. exerises, solutions, handwritten notes) are admitted.� This test should have six pages (inluding this over sheet).� Write your name and student number on every sheet.� Also use the bak side of the pages if needed.� Write with blue or blak ink; do not use a penil.� Any attempt at deeption leads to failure for this exam, even if it is deteted only later.� The editing time is 90 minutes.Question Possible Reeived1 102 103 104 105 10Total 50Grade



Name: Student no.: 2Question 1 (10 points)Let P be a linear time property. Prove that P is a liveness property if and only if closure(P ) =
(

2AP
)ω.



Name: Student no.: 3Question 2 (10 points)Let P denote the linear time property over the set AP = {a, b} of atomi propositions suh that P onsistsof all in�nite traes σ = A0A1A2 · · · ∈
(

2AP
)ω that satisfy

∀i ≥ 0. (Ai = ∅ =⇒ ∃k ≥ i. (b ∈ Ak ∧ ∀j ∈ {i, . . . , k − 1} . a /∈ Aj)) .(a) Speify an LTL formula ϕ suh that Words(ϕ) = P .(b) Give an ω�regular expression for P .() Apply the deomposition theorem and give ω�regular expressions for Psafe and Plive.



Name: Student no.: 4Question 3 (10 points)Let ϕ = (a ∧ ,a)U(¬(¬aUa)) be a LTL formula over AP = {a}.(a) Compute all elementary sets with respet to closure(ϕ)!Hint: There are 7 elementary sets.(b) Use the algorithm from the leture to onstrut the GNBA Gϕ with Lω(Gϕ) = Words(ϕ):� De�ne the set of initial states and the aeptane omponent.� Depit the transition relation of Gϕ.Hint: It su�es to onsider the reahable elementary sets only!() Informally desribe the language Lω(Gϕ).



Name: Student no.: 5Question 4 (10 points)Let P denote the set of traes σ = A0A1A2 · · · ∈
(

2AP
)ω over AP = {a, b} suh that there exist in�nitelymany indies k ≥ 0 with Ak = ∅. Consider the following transition system TS:
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}):Deide whether TS |=Fi

P for i = 1, 2. Justify your answers!



Name: Student no.: 6Question 5 (10 points)Consider the following transition systems TS1 and TS2:
s1

{a}

s3{b} s4

{a}

s2 {b}
TS1 :

s5

{a}

t1

{a}

t3{b} t4
{a}

t2

{b}TS1 :

t5
{a}

t6 {b}

(a) Compute TS1/ ∼ and TS2/ ∼.(b) Deide whether TS1 ∼ TS2. Explain your answer.


