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Name:

Show all work.

1. Prove by induction that
n∑

k=1

1

(2k − 1)(2k + 1)
=

n

2n + 1
for n = 1, 2, ...

2. Prove by induction that 3n ≥ 1 + 2n for n = 1, 2, ...

3. Let A = {1, 2, 3} and let R = {[1, 3], [2, 2], [3, 1]} be a relation on A. Find R ◦ R
and R ◦R ◦R and sketch a digraph for each of the relations R,R ◦R,R ◦R ◦R

4. Define a relation R on R×R by [x, y]R[r, s]⇔ x + y = r + s. Prove that R is an
equivalence relation. On the same set of axes sketch the equivalence class of [1, 2]
and the equivalence class of [1, 3]

5. Explain why the set of all even integers 2Z and the set of all odd integers 1 + 2Z
form a partition of Z. Describe the equivalence relation on Z whose quotient set
is the above partition {2Z, 1 + 2Z}
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