
Exercises
E11.3 [106] Prerequisites:[0Q0].

Let again 𝑋 be a normed vector space with norm ‖⋅‖. Let 𝐵(𝑥, 𝑟) def=
{𝑦 ∈ 𝑋 ∶ ‖𝑥 − 𝑦‖ < 𝑟} be the ball. Let 𝐷(𝑥, 𝑟) def= {𝑦 ∈ 𝑋 ∶
‖𝑥 − 𝑦‖ ≤ 𝑟} be the disk. Let 𝑆(𝑥, 𝑟) def= {𝑦 ∈ 𝑋 ∶ ‖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) = 𝜕𝐷(𝑥, 𝑟) = 𝑆(𝑥, 𝑟). Also show that 𝐵(𝑥, 𝑟) is
not closed and 𝐷(𝑥, 𝑟) is not open.
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