
MATH 113: DISCRETE STRUCTURES
HOMEWORK DUE MONDAY WEEK 12

Problem 1. You have now seen two proofs of Fermat’s Little Theorem, an algebraic one from the
text and a combinatorial one from our group problems. Write a paragraph compairing the merits
of the two proofs. Which one do you prefer, and why?

Problem 2. Consider a wagon wheel with p regularly spaced spokes, p prime. For a fixed integer
k, 1 ≤ k ≤ p− 1, consider the set of k-element subsets of the spokes. Say that two such subsets are
rotationally equivalent if we can rotate the wheel in order to turn one subset into the other.
(a) Prove that each rotational equivalnce class contains exactly p elements. (Your proof should

use the fact that p is prime!)
(b) Use (a) to give a new proof that p divides

(
p
k

)
for 1 ≤ k ≤ p− 1.

1


