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Exercises 10

Read chapters 2.11�2.15 on natural deduction, soundness and axioms.

1. Derive

∀x∃yR0(x, y) ∧ ∀x∃yR1(x, y)

from

∀x∃y(R0(x, y) ∧R1(x, y)).

2. Derive

¬(∀xP0(x) ∧ ∃x¬P0(x)).

3. Derive ∃xP0(x) → ∃yP1(y) from the formula ∃y∀x(P0(x) → P1(y)).

4. Derive ¬∃yP0(y) → ¬P0(c).

5. Show that the following sentence cannot be derived by natural deduction:

∃x¬P0(x) → ¬∃xP0(x)

6. Show that the following sentence cannot be derived by natural deduction:

∀z(∀xR0(x, x) → ∀yR0(z, y))

7. Show that the following sentence cannot be derived by natural deduction:

∀x(P0(x) → ∀yP0(y))

8. Derive ∃xP (x) → ∀xP (x) from the sentence ∀x∀y x = y. Hint: use identity

axioms.


