Modal Logic: Tableaux and counter-models

Exercice 1 : Validity in K
Using tableaux, show that the following forms are valid in K:

a) (OpAlq ke O(pAg)

) opVoqEgo(pVg)

) OpAg kg OpAlg

) Op.Op —q) Exop —[Llg

) opAoqFEgo(pVr)

) o-g—> (O0--p) ke OOpVvOg

Exercice 2 : Counter-models
Using tableaux, build counter-models in K for the following forms

a p->0OgFeOp—9q
b) opAogEgo(pAgq)

c) —|<>—|pI=K<>p

d Op,.0~qg - O p kg Ogq

Exercice 3 : Valid or invalid?
Using tableaux, check whether or not the following forms are valid in K

a) pVvae kxy dpVvOe

b) @Fx (—~Op — (0pA0q))
) op ExO(ep Vogq)

d g, opVoeqFgo(pAg)

e) [IpFgop

) Op ke O0OPp

9) pExdop

hy opkFg[dep
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