
Math4230 Exercise 2

1. (a) Let C be a nonempty, convex set that contains 0 and let 0 ≤ λ1 ≤ λ2.
Show that λ1C ⊆ λ2C.

(b) Let C be a nonempty, convex set. Let α, β ≥ 0.
Show that αC + βC ⊆ (α+ β)C.

2. Let {x1, ..., xm} be affinely independent and suppose x /∈ aff({x1, ..., xm}).
Show that x1, ..., xm, x are affinely independent.

3. Suppose C is convex with dim(C) = m, m ≥ 1. Let {x0, x1, ..., xm} ⊂ C
be an affinely independent set. Let ∆m := conv({x0, x1, ..., xm}).
Show that aff(C) =aff(∆m) =aff({x0, x1, ..., xm}).

4. Let f : Rn → R be a convex function.
(a) Show that for every a ∈ R the level set {x ∈ Rn|f(x) ≤ a} is convex.
(b) Let C ⊆ R be a convex set. Is it true in general that the inverse

image f−1(C) is a convex set?
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