
Exercises

E10.g.2 [0SM] Prerequisites:[0Q0].Let 𝐵(𝑥, 𝑟) def= {𝑦 ∈ ℝ𝑛 ∶ |𝑥 − 𝑦| < 𝑟}
be the ball; let 𝐷(𝑥, 𝑟) def= {𝑦 ∈ ℝ𝑛 ∶ |𝑥−𝑦| ≤ 𝑟} the disc; let 𝑆(𝑥, 𝑟) def=
{𝑦 ∈ ℝ𝑛 ∶ |𝑥 − 𝑦| = 𝑟} be the sphere. Show that 𝐵(𝑥, 𝑟) = 𝐷(𝑥, 𝑟),
that 𝐵(𝑥, 𝑟) = 𝐷(𝑥, 𝑟)∘, and that 𝜕𝐵(𝑥, 𝑟) = 𝑆(𝑥, 𝑟). Also show that
𝐵(𝑥, 𝑟) is not closed and 𝐷(𝑥, 𝑟) is not open.
(This result holds more generally in any normed space: see [106]).
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