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FLoV EXAM 2019–10–28
Göteborgs universitet Logical theory part I, LOG110

No aids are permitted.

1. Derive the following sentences using natural deduction: (5p)

(a) φ→ ¬⊥
(b) (¬φ ∨ ψ) → (φ→ ψ)

(c) ¬∀xφ(x) → ∃x¬φ(x)

2. Show that (4p)

(a) ̸⊢ ∃xφ(x) → ∀xφ(x)
(b) ̸⊢ ∃xφ(x) ∧ ∃xψ(x) → ∃x(φ(x) ∧ ψ(x))

3. Show that neither {¬} nor {∧} are (jointly) expressively adequate. (4p)

4. In propositional logic show that if Γ = {p0, p1, p2, . . .} then Γ ⊢ σ or (4p)
Γ ⊢ ¬σ for all formulas σ.

5. Let (4p)
Th(K) = {σ | M |= σ for all M ∈ K}

and
Mod(Γ) = {M | M |= σ for all σ ∈ Γ}.

Prove that Γ ⊆ Th(Mod(Γ)).

6. Prove that if there is no model of T1 ∪ T2 then there is a sentence σ such (3p)
that T1 ⊢ σ and T2 ⊢ ¬σ.

Max points: 24. 12 points are required for Pass (G) and 18 for Pass with distinc-
tion (VG).
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