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1. For each of the following, indicate True/False. For those that are false, indicate a word which 

distinguishes the LHS from the RHS:                                 [4 x 2 marks] 

Statement True/False Word 

(E1+E2).F
ω  ≡ E1.F

ω
  + E2.F

ω   

E.(F1+F2)
ω  ≡ E.F1

ω
  + E.F2

ω   

E.(F.F*)ω  ≡ E.Fω   

(E*.F)ω  ≡ E*.F
ω   

 

Where E, E1, E2, F, F1, F2 are arbitrary regular expressions with   ℒ(F) U ℒ(F1) U ℒ(F2). 

2. Complete the following statements:        [ 1+1+2 marks] 

 

a. A linear time property P is a liveness property whenever pref(P) = ____________________ 
 

b. A linear time property P is a safety property iff closure(P) = _________________________ 
 
c. The expansion law for the Until operator of LTL states that : 
 

  1 U 2  ≡ 
 

 
  

3. Draw the NBA for the following GNBA, where F={{q1},{q2}}.              [6 marks] 

 

 

 

 

 

4. Draw the GNBA for the LTL property  = (a ᴧ ￢b) U ((￢a) U b). Clearly specify the elementary sets 

of formulas, the set of sets of final states, the initial states, and the labels on the transitions of the 

GNBA.   [12 marks] 
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