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2 (E) For a set A ⊂ Rn, show that ∂A = A \ A◦.

Solution: Our strategy will be to show that ∂A ⊂ A \ A◦ and that A \ A◦ ⊂ ∂A.
Take x ∈ ∂A. Then ∀ε > 0, Bε(x) ∩ Ac 6= ∅. Hence, x 6∈ A◦. Now let εi = 1

i
. Since

∀ε > 0, Bε(x) ∩ A 6= ∅, we can define a sequence of yi ∈ A such that yi ∈ Bεi
(x).

Clearly, the yi converge to x, so x ∈ A. Thus, ∂A ⊂ A \ A◦.

Now consider x ∈ A \ A◦. Since x 6∈ A◦, ∀ε > 0, Bε(x) ∩ Ac 6= ∅, as for any x ∈ A◦,∃
ε s.t. Bε(x) ⊂ A. Finally, since x ∈ A, there exists a sequence of yi ∈ A converg-
ing to x. In other words, given any ε > 0,∃N s.t. ||x− yi || < ε ∀i > N. Hence,
Bε(x) ∩ A 6= ∅ ∀ε > 0. Thus, A \ A◦ ⊂ ∂A as well, and so combining our results, we
have that ∂A = A \ A◦.
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