
3) Let a1 = 2, a2 = 3 and an = 3an−1 − 2an−2 for n ≥ 3. Show that an = 2n−1 + 1 for
n ≥ 1.

The proof is by Strong Induction. For n = 1 and n = 2,

a1 = 2 = 21−1 + 1

a2 = 3 = 2 + 1 = 22−1 + 1

Induciton Hypothesis: Assume that ai = 2i−1+1 for all i ∈ {1, 2, ..., k} for some k ∈ N,
k ≥ 2.

Induction Conclusion: Prove that ak+1 = 2k + 1. Since k + 1 ≥ 3, I can use the
recursive definition to see that:

ak+1 = 3ak − 2ak−1

= 3(2k−1 + 1)− 2(2k−2 + 1) IH

= 3 · 2k−1 + 3− 2k−1 − 2

= 2 · 2k−1 + 1

= 2k + 1

Thus, the statement is true for n = k + 1 and the claim is proven by POSI.
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