Assignment 3

1. Prove that the following sets are convex:

(1) Intersections of convex sets. Let X; i € I, be nonempty convex subsets.

Show that (,.; X; is convex.

(2) Weighted sums of convex sets. Let Xi,...,X; C R™ be nonempty convex
subsets and Aq,..., A\x be reals. Show that the set

)\1X1+...+)\kaE{ﬂ:‘:)\1$1+...+)\kxkSZL'iGXi,lgiSk}

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.



