Assignment-4

1. A set C is midpoint convex if whenever two points a, b are in C, the
average or midpoint (a + b)/2 is in C. Obviously a convex set is mid-
point convex. It can be proved that under mild conditions midpoint
convexity implies convexity. As a simple case, prove that if C is closed
and midpoint convex, then C is convex.

2. Let C' C R™ be a convex, with x1,---,x; € C, and let 6;,---,0, € R
satisfy 6, > 0, 61 + --- + 6, = 1. Show that 6,2, + --- + Oz, € C for
k> 3.

3. Show that the convex hull of a set S is the intersection of all convex
sets that contain S.

4. Given function f(z) = —52? + 5x, work out its conjugate function and
plot it out

5. Suppose f: S C R — Ris convex. Let a, b € S and a < b. Show

b—x T —a

F(@) S pefla) + T f(b), V€ [a,1) (1
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