
Natural Deduction Proof Questions (Try to avoid using derived rules!)

1. {(∃𝑥 𝑃(𝑥)), (∀𝑥 (𝑃(𝑥) → 𝑄(𝑥)))} ⊢ (∃𝑥 𝑄(𝑥))

2. {(∃𝑥 (𝑃(𝑥) ∨ 𝑄(𝑥)))} ⊢ ((∃𝑥 𝑃(𝑥)) ∨ (∃𝑥 𝑄(𝑥)))

3. {((∀𝑥 𝑃(𝑥)) → (∃𝑥 𝑅(𝑥))), (∀𝑥 (𝑃(𝑥) ∧ 𝑄(𝑥)))} ⊢ (∃𝑥 𝑅(𝑥))

4. {(∀𝑥 (𝑃 (𝑥) → 𝑄(𝑥)))} ⊢ ((∀𝑥 𝑃(𝑥)) → (∀𝑥 𝑄(𝑥)))

5. {(∀𝑥 (𝑄(𝑥) → 𝑅(𝑥))), (∃𝑥 (𝑃(𝑥) ∧ 𝑄(𝑥)))} ⊢ (∃𝑥 (𝑃(𝑥) ∧ 𝑅(𝑥)))

6. {(∀𝑥 (∀𝑦 (𝑃(𝑥) → 𝑄(𝑦)))), (∃𝑥 𝑃(𝑥))} ⊢ (∀𝑧 𝑄(𝑧))

7. {(∀𝑥 (∀𝑦 (𝑅(𝑥, 𝑦) → 𝑅(𝑦, 𝑥))))} ⊢ ((∀𝑥 (∀𝑦 (𝑅(𝑥, 𝑦) → 𝑅(𝑦, 𝑥)))) ∧ (∀𝑥 (∀𝑦 (𝑅(𝑦, 𝑥) → 𝑅(𝑥, 𝑦)))))

8. {(∀𝑥 (∃𝑦 𝑅(𝑥, 𝑦)))} ⊢ (∀𝑥 (∃𝑦 (∃𝑧 (𝑅(𝑥, 𝑦) ∧ 𝑅(𝑦, 𝑧)))))

9. {(∀𝑥 (∀𝑦 (∀𝑧 ((𝑅(𝑥, 𝑦) ∧ 𝑅(𝑥, 𝑧)) → 𝑅(𝑦, 𝑧))))), (∀𝑥 𝑅(𝑥, 𝑥))} ⊢ (∀𝑥 (∀𝑦 (𝑅(𝑥, 𝑦) → 𝑅(𝑦, 𝑧))))

10. ∅ ⊢ ((∀𝑥 (∃𝑦 𝑅(𝑥, 𝑦))) ∨ (¬(∀𝑥 𝑅(𝑥, 𝑥))))

De Morgan’s Laws in Predicate Logic:

11. {(¬(∃𝑥 𝑃(𝑥)))} ⊢ (∀𝑥 (¬𝑃(𝑥)))

12. {(∀𝑥 (¬𝑃 (𝑥)))} ⊢ (¬(∃𝑥 𝑃(𝑥)))

13. {(∃𝑥 (¬𝑃 (𝑥)))} ⊢ (¬(∀𝑥 𝑃(𝑥)))

14. (Assignment problem!) {(¬(∀𝑥 𝑃(𝑥)))} ⊢ (∃𝑥 (¬𝑃(𝑥)))



Rules of Natural Deduction

Connective Introduction Rule(s) Elimination Rule(s)
or Quantifier
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