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1. Let M = (S, R,v), where

S ={a,b,e,d,e, f}

R= {<ab>< ¢), (b, d), (b,e), (¢,d), (d, d),

(e.€), (e, f), {f,a)}
{s € S|v(s, P) = true} = {a,b, e}

{s €S |v(s,Q) = true} = {c, f}
{s € S|v(s,R) =true} = {f}
Let F = {R}. Which of the following claims hold?

a) M,a = A(PUQ)
b) M,a=r A(PUQ)
c) M,a |=EGP
d) M, a ):F EGP
2. Let M = (S, R, v), where
S ={a,b,c,d e}
R = {{a,b),(a,c),{a,d), (b,c), (b,d),(c,a),
<C7 e>’ <d7 b>7 <d7 6)7 <e’ b)}
{s € S|v(s, P) = true} = {a,b}
{s € S]v(s,Q) =true} = {b,¢,d}
Give the states in which AXE((P — Q)U(P A Q)) is true.
3. Let M = (S, R,v), where
S ={a,b,c,d e}
R= {<a7 b), (a, c), (b, d), <d, b), <Cv e>7 (e ),
(d,e)}
{s € S|uv(s, P)=true} = {a,c}
{s € S|v(s,Q) = true} = {b,c}

Give the states in which AG(Q — A(EFPUAFP)) is true.
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1. Let M = (S, R,v), where

S ={a,b,c,d}
R={{(a,a),{a,b),{a.c),{a,d), (b,a), (b, d),
(c,d), {d,a),(d,d)}
{s € S|uv(s,P)=true} = {b,d}
{s € S |v(s, Q) = true} = {b}

Using the tableau-based LTL model checking method, determine whether
the following holds: M, a = EX(=PUQ).

2. Let M = (S, R,v), where

S ={a,b,c}
R= {<a7 (L>7 (a, b>7 (av C)v <bv b>’ <b7 C>, <Cv b>7
(c.)}

{s € S|v(s,P)=true} = {b,c}

Using the tableau-based LTL model checking method, determine whether
the following holds: M, a = AFGP.
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1. Using tableaux, show that the following CTL formula is valid.

(QV (P A AXA(PUQ))) — A(PUQ)

2. Using tableaux, determine whether the following LTL formula is satis-
fiable.
GFP — GF-P



