RWTH

Lehrstuhl fir Theoretische Informationstechnik

Homework 4 in Optimization in Engineering
Prof. Dr. Anke Schmeink, Michael Reyer, Alper Tokel
10.11.2014

Exercise 1. (Second-order condition for convexity) Let f:C — R" be a twice
differentiable function on a convex set C C R". Prove the following statements.

(a) Let n =1, then f is convex, iff f”(z) >0, Va € C.

(b) f is convex, iff V2f(x) >0, Vx € C.

Exercise 2. (Epigraph) Let f: C — R be a function defined on a convex, non-empty set
C C R™. Show that f is convex if and only if the epigraph of f

epi(f) = {(z,y) € C xR| f(x) <y}

1S a convex set.

Exercise 3. (Convex and concave functions) Decide which of the following functions are
convex or concave and give reasons.




