
Math 502 Metamathematics I
Problem Set 4

Due: Wednesday September 30

1) Prove that φ ` ¬¬φ. [Hint: You might want to first prove ¬¬¬φ ` ¬φ.]

2) Show that the following version of the contrapostion inference rule is
derivable.

Γ,¬φ ` ¬ψ
Γ, ψ ` φ

3) Show that the following two inference rules using ∧ are derivable. [Hint:
You will need to use that (φ ∧ ψ) is an abbreviation for ¬(¬φ ∨ ¬ψ).]

a)

Γ ` (φ ∧ ψ)

Γ ` φ

b)

Γ ` φ Γ ` ψ
Γ ` (φ ∧ ψ)

4) Show that the following inference rule is derivable.

Γ ` ∀x φ
Γ ` φ
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