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Recall that:

o [Opl, ={o € (2*")* | 3i,olie [¢],}

o [0, ={o € (2*")* | Vi, o li e [¢],}

o [pUy],={oec(2")|3i,alic [¢¥],,Vi<ioljelel,}
e o Wipi==(=0 U=(p V1))

Moreover, a state s of a transitition system satisfies a LTL formula ¢ with parameter p if and only
if Traces(s) C [¢],-

Fixpoints

Exercise 1.
Let L be a complete lattice and let f : L — L be a monotone function. Show that u(f) = Af{a €
L| f(a) <a} (resp. v(f) =\V{a€ L|a< f(a)}) is the least fixpoint (resp. greatest fixpoint) of f.

Exercise 2.
Given formulae ¢, 1) with parameters p, show that [¢ U 9], is the least fixpoint of [¢)V(eAOX)],(X).

Linear Time Logic

Exercise 3.
Show that:

L =(eWy)=-4 U (mp A )

2. 2(pUy) =W (mp A=)

3. OlpUy)=0p Uy

4 oWy =(pUy)VvDle

Exercise 4.
Show that:

L [TUl,={0ce @) |3i,olie[p],}
2 [p W L], = {o € (2AP) | Vil € [¢],)

Exercise 5.
Consider the following transition system over the set of atomic propositions {a,b}:
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—(s)

{a}

Indicate for each of the following LTL formulae the set of states for which these formulae are fulfilled:

A. Qa C. b E. ObUa)
B.OOOb D. O0a F. O(alU D))
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