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Exercise 1. Define a sequence {an} by setting a0 = 2, a1 = 3, a2 = 13, and an+1 =
3an − 4an−2 for n ≥ 2. Prove that

an = (n + 1)2n + (−1)n.

Exercise 2. Call a positive integer n a McNugget number if there exist a1, a2, a3 ∈ N0 so
that n = 6a1 + 9a2 + 20a3. Prove that 43 is the smallest non-McNugget number.

Exercise 3. In the game of Nim, two players take turns removing matches from two piles.
At each turn, a player removes some (non-zero) number of matches from one of the piles.
The player who removes the last match wins. Prove that if the piles of matches initially have
the same size n ∈ N, then the second player can always win.


