TA008 Computational logic Predicate tableaux
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1 Tableaux in predicate logic

Exercise 1.1: Prove that the following formulas are tautologies. Use tableau
method.

a) @1 = Vap(r) = ~(@r-p(r))

b) @y =V (P(z) = Q(z)) = (VaP(x) = VzQ(z))

¢) @3 =Va(p(z) A () & (Vap(e) AVah(a))

d) @4 = 3IYWa(P(z,y) & P(z,x)) = ~VeIyVz(P(z,y) & —P(z,x))

Exercise 1.2: Prove that the formula V2 P(z) is a logical consequence of the
following formulas:

Ve((Q(z) V R(x)) = —~5(x))
Ve((R(z) = ~P(z)) = (Q(x) A S(2)))

Exercise 1.3: Prove the following logical consequence using the tableau method.
Assume that the following three statements hold:

e There exists a dragon (denote it D/1).

e Dragons sleep (S/1) or hunt (L/1).

e If a dragon is hungry (H/1), it cannot sleep.

Conclusion: If a dragon is hungry, it hunts.



