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Classic induction

Goal: prove ∀𝑛 ∈ ℕ, P n

Base case: prove P 0

Induction step: prove P n ⇒ 𝑃(𝑛 + 1)
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Structural induction recipe

Prove unary properties: 𝑃(𝑥)

1. For each null constructor, 𝐶: 𝑇, prove base case: 𝑃(𝐶)

2. For each external constructor, 𝐸:𝐴1 × 𝐴2 ×⋯× 𝐴𝑛 → 𝑇, prove base case:

𝑃(𝐸(𝑎1, … , 𝑎𝑛))

3. For each internal constructor, 𝐼: 𝑇 × 𝑇 ×⋯× 𝑇 × 𝐴1 × 𝐴2 ×⋯× 𝐴𝑚 → 𝑇:

a) assume 𝑃 𝑡1 , 𝑃 𝑡2 , … , 𝑃 𝑡𝑛

b) prove 𝑃(𝐼 𝑡1, 𝑡2, … , 𝑡𝑛, 𝑎1, 𝑎2, … , 𝑎𝑚 )

𝑛


