
Math 5302, Homework 6

John Zweck

In this homework, all sets are subsets of Rn.

1. Prove that an open ball is an open set.

2. Prove that if A ⊆ Rn is compact then A is bounded in that there is an R > 0 for that for all
x, y ∈ A we have d(x, y) < R.

3. Let B(x, r) be the open ball centered at x with radius r . Prove that B(x, r) ⊆ B(x ′, r ′) if and
only if d(x, x ′) ≤ r ′ − r .

4. Prove that (A ∩ B)◦ = A◦ ∩ B◦.

5. Provide an example of sets, A and B, for which (A ∪ B)◦ 6= A◦ ∪ B◦

6. Give an example of disjoint closed sets, A and B, of R2 for which there does not exist an
ε > 0 so that for all x ∈ A and y ∈ B we have d(x, y) ≥ ε.
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