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Induction on Recursive Definition

Let’s define a sequence of values xn as follows:
x1 = 1, x2 = 7
xn+1 = 7xn − 12xn−1 for n ≥ 2
Prove the following formula using induction: xn = 4n − 3n
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Find closed form by unrolling

Let’s define the following function T which maps powers of 3 to integers.

T (1) = 47

T (n) = 3T (n/3) + 13n

Find a closed form for T using unrolling, i.e. a formula for T (n) that does not involve
recursion or summations. Specifically, you should show

1. At least two steps of unrolling

2. A simplified expression for T (n) in terms of T ( n

3k
)

3. A solution for which value of k causes T ( n

3k
) to hit the base case, and

4. The final closed form.


