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Exercise 37
Given Kripke structure K as shown below. For the following infinite traces 7 of K and LTL formu-
lae f, determine whether T |= f or not.

{c}

) {a,d}
\
l. 1:=(0,2,4)®and f:=c G(Ub)
2. m:=(0,2,4)®and f:=dUc {a,c}
2

3. m:=(2,3,5)®and f:= G(b — X-b) {a,c,d)
4. 1:=0,2,(3)®and f:=FGd {b,c}
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Which of the following CTL formulas hold in K?

1. AG (—a—c¢)
2. E((cvd)Ub)
3. AG ((cnd) — EXa)
4. EF ((aA—c) — EXc)

Exercise 38

Given the propositional formula (—a Vv b) A (=bV c) A (—cV d) A (—d V a). Find a quantifier pre-
fix over variables a,b,c,d containing both universal and existential quantification such that the
resulting QBF is true. Now find another quantifier prefix such the resulting QBF is false.



Exercise 39

e Given F = Yuj3deVupJerVuzdesVug.(uy Vex) A (e V —up) A (eg V —e3) A (uz) A (—up V
—er VvV l/t4) N (6’2)
Determine the unit literals of F'. Eliminate the unit literals by BCP.

e Given F =VuideVuyde,, 63Vu3.(u1 V-—erV —|u3) VAN (—|61 \/62) VAN (61 \/63) N (—|€3 VuyV —|u3) A
(u1 V —|€1)
Determine the pure literals of . Remove the pure literals in a satisfiability preserving man-
ner.

e Given F = Vuj3e;VuyVuz3ersJesVuaIes.(e3V —er Vuz) A (ug Vuz Ve3) A (—ezVugVes) A
(e1 VuyV-—up)
Apply universal reduction to F'.

Exercise 40
Given the formula

IxTy3zVavVbVe((aV bV eV xV —y) A(xVyVaV —b)A(zVb)A(=yVb)A(—yV-bV—x))

Find an equivalent QBF which is as small as possible. Show which simplification rule you applied.



