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Practicing with Tableaux

Exercize

Show with the method of semantic tableaux that the following  

formulas are valid:

∀xP(x) ⊃ ¬∃x ¬P(x)

∀x (P(x) ∨ A) ⊃ (∀xP(x) ∨ A) when x is not free in A

∃x (P(x) ⊃ ∀xP(x))

∃x ∀yP(x, y) ⊃ ∀y ∃xP(x, y)
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Practicing with Semantic  TableauxSolution

¬(∀x (P(x) ∨ A) ⊃ (∀xP(x) ∨ A))

∀x (P(x) ∨ A)

¬(∀xP(x) ∨ A)

¬∀xP(x)

¬A

¬P(a)

P(a) ∨ A

P(a)

×

A

×

¬(∀xP(x) ⊃ ¬∃x ¬P(x))

∀xP(x)

¬¬∃x ¬P(x)

∃x ¬P(x)

¬P(a)

P(a)

×

Practicing with Tableaux
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Solution

¬∃x (P(x) ⊃ ∀xP(x))

¬(P(a) ⊃ ∀xP(x))

P(a)

¬∀xP(x)

¬P(b)

¬(P(b) ⊃ ∀xP(x))

P(b)

¬∀xP(x)

×

Practicing with Tableaux

¬(∃x ∀yP(x, y) ⊃ ∀y ∃xP(x, y))

∃x ∀yP(x, y)

¬∀y ∃xP(x, y)

∀yP(a, y)

¬∃xP(x, b)

P(a, b)

¬P(a, b)

×
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Tableaux

Exercize

Give tableau proofs for the following logical  consequences:

∀x.P(x) ∨ ∀x.Q(x) ⊨ ¬∃x (¬P(x) ∧ ¬Q(x))

⊨ ∃x.(P(x) ∨ Q(x)) ≡ ∃x.P(x) ∨ ∃x.Q(x)
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Proposition

The following formulas are  valid

∀x (φ(x) ∧ ψ(x)) ≡ ∀xφ(x) ∧ ∀xψ(x)

∃x (φ(x) ∨ ψ(x)) ≡ ∃xφ(x) ∨ ∃xψ(x)

∀xφ(x) ≡ ¬∃x ¬φ(x)

∀x ∃xφ(x) ≡ ∃xφ(x)

∃x ∀xφ(x) ≡ ∀xφ(x)

Proposition

The following formulas are  not valid (prove the correct direction)

∀x (φ(x) ∨ ψ(x)) ≡ ∀xφ(x) ∨ ∀xψ(x)

∃x (φ(x) ∧ ψ(x )) ≡ ∃xφ(x ) ∧ ∃xψ(x)

∀xφ(x ) ≡ ∃xφ(x)

∀x ∃yφ(x, y) ≡ ∃y ∀xφ(x, y)

6

Prove the following FOL properties of quantifiers
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