
Assignment 3

1. Prove that the following sets are convex:

(1) Intersections of convex sets. Let Xi, i ∈ I, be nonempty convex subsets.
Show that

⋂
i∈I Xi is convex.

(2) Weighted sums of convex sets. Let X1, . . . , Xk ⊆ Rn be nonempty convex
subsets and λ1, . . . , λk be reals. Show that the set

λ1X1 + . . .+ λkXk ≡ {x = λ1x1 + . . .+ λkxk : xi ∈ Xi, 1 ≤ i ≤ k}

is convex.

2. Show that the interior and closure of a convex set is also convex.

3. Show that the image and inverse image of a convex set under a linear
transformation is also a convex set.
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