UT Arlington Mid-Cities Math Circle (MC)?
Fibonacci Numbers and Beyond
The “classical” Fibonacci numbers are defined by the Fibonacci sequence:

a1 =as =1,0,419 = Qpy1 + ap,n > 1.

Problem 1. Prove that (a)
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(b) a+as+...+a, = An+2 — 1.
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Problem 2. Prove that, for any n, there is a Fibonacci number ending with
N 7Zeros.

Problem 3. How many subsets of {1,2,...,n} have no two successive num-
bers?

Problem 4. Consider a row of n seats. There are n children and each child
sits on one seat. Then each child may move to a neighbor seat. Find the
number of all possible children rearrangements.

Problem 5. Same as in Problem 3, but consider a circle of n chairs.

Problem 6. Prove that
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for every n > 0.

Problem 7. In how many ways can you tile a 2 x n rectangle by 2 x 17

Problem 8. In how many ways can you tile a 2 x n rectangle by 2 x 1 or
2 x 2 tiles?

Problem 9. In how many ways can you tile a 3 X n rectangle by 2 x 17



