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(S5.1) LetM = (W,R, V ) be a model for ML0 and w a state inM. Prove that for every
formula ϕ and any n ≥ 1,

(1) M, w 
 ♦nϕ ⇐⇒ there exists v ∈ W such that Rnwv andM, v 
 ϕ

(2) M, w 
 �nϕ ⇐⇒ for every v ∈ W,Rnwv impliesM, v 
 ϕ.

(S5.2) Prove that for every p, q ∈ PROP the formula

�(p→ q)→ (�p→ �q)

is valid in the class of all frames for ML0.

(S5.3) Prove that for any formula ϕ,

♦ϕ↔ ¬�¬ϕ

is valid in the class of all frames for ML0.

(S5.4) Let p ∈ PROP . Prove that the formula

�p→ ♦p

is not valid in the class of all frames for ML0.

(S5.5) Let p, q ∈ PROP . Verify if the following formulas are valid in the class of all
frames for ML0:

(i) p→ ♦p.

(ii) �p ∧ ♦q → ♦(p ∧ q).

1


