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Exercise 9.1 LTL

(a) In the lecture notes, LTL was only defined with operators concerning the future.
Now consider an operator <1 where <1 p means ”p has held at some time in the
past”. Express the following formula without <:

O —<y)
(b) We define three notions of fairness (en and ex stand for ”enabled” and ”executed”):

Absolute fairness (impartiality): OQex (AF)
Strong fairness (compassion): OOen — O0ex (SF)
Weak fairness (justice): OOen — O0ex (WF)

Which of the following statements hold for the NBA A depicted below?
A E AF — O0a A |E SF — O0a AE WF — O0a

ex
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Prove the following equivalences:

(a) UYP =9V (pANO(pUY)) (b)) ¢RY=vA(pVO(PRY))

Exercise 9.2 Unrollings

Exercise 9.3 Positive Normal Form
(a) Express —(Dp — ((p AN=r)U-0O) q)> A —|(—|p vV O(}T) in PNF.

(b) Prove that every LTL formula can be brought to PNF.

Exercise 9.4 GNBA-Construction

Construct GNBA for the following LTL-formulas:
(a) ©1=plUgq

(b) ©2 = (-pUq) vV O(~qUr)



