
Exercises
E14.16 [17H] Topics:separation. Prerequisites:[17D].

Given 𝐴 ⊂ ℝ𝑛 closed non-empty convex and 𝑧 ∉ 𝐴, let 𝑥∗ be
defined as in the previous exercise [17D]; define 𝛿 = ‖𝑧 − 𝑥∗‖,
𝑣 = (𝑧 − 𝑥∗)/𝛿 and 𝑎 = ⟨𝑣, 𝑥∗⟩. Prove that 𝑣, 𝑎 and 𝑣, 𝑎 + 𝛿
define two parallel hyperplanes that strongly separate 𝑧 from 𝐴, in
the sense that ⟨𝑧, 𝑣⟩ = 𝑎 + 𝛿 but ∀𝑥 ∈ 𝐴, ⟨𝑥, 𝑣⟩ ≤ 𝑎.
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