
Logic: Homework 1
柯向上

Sixth Formosan Summer School on Logic, Language, and Computation, 2012

Please submit your solutions to me before 9:10AM on Wednesday, 29 August 2012.

1. Show that ⊢NJ (A ∧ B) ∧ C → A ∧ (B ∧ C).

2. Show that ⊢NJ (A ∧ B → C) ↔ (A → B → C).

3. Show that ⊢NJ A ∨ (B ∧ C) ↔ (A ∨ B) ∧ (A ∨ C).
(Assume that ‘↔’ has the same, lowest precedence as ‘→’.)

4. Show that ⊢NJ ¬(A ∨ B) ↔ ¬A ∧ ¬B.

5. Show that ⊢NJ ¬¬(A ∨ ¬A).

6. Show that the following deduction rule is admissible in NJ.

Γ ⊢ φ ∧ ψ Γ, φ, ψ ⊢ ϑ
(∧E′)

Γ ⊢ ϑ

7. Show that ⊢NJ (∀ x. P x ∧ Q x) ↔ (∀ x. P x) ∧ (∀ x. Q x).

8. Show that ⊢NJ ((∃ x. P x) → Q) ↔ (∀ x. P x → Q).

9. Show that ⊢NJ (∃ x. P x) → ¬(∀ x. ¬(P x)).

10. Show that HA ⊢NJ ∀ x. x + zero ≡ x. (Hint: induction on x.)


