4D Proving Closed Forms
The steps of a proof by induction for a closed form:




1.	The minimum number of moves, dn, needed to transfer n disks from one peg to another in the Tower of Hanoi problem is given by the recurrence relation dn = 2dn−1 + 1, with d1 = 1. Prove, by induction, that dn = 2n − 1.














2.	A sequence un satisfies the recurrence relation un = un−1 + n, with u0 = 0. Prove by induction that [image: ], n ≥ 0.














For a second-order recurrence relation, the basis and assumption steps are:




3.	A sequence an satisfies the recurrence relation an = 2an−1 + 8an−2, with a0 = 4, a1 = 10. Prove by induction that an = 3(4n) + (−2)n for all non-negative integers n.


















4.	The Fibonacci sequence is defined recursively by un = un−1 + un−2, n > 2, with u1 = u2 = 1. Show that the closed form for the nth term of the Fibonacci sequence is given by [image: ], n ≥ 1.
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