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Exercise 1. (Convex sets and figures) Show that the following sets are convex.

(a) The set C = [ C; as intersection of convex sets C; where Z is an index set.
i€T

(b) Aslab {x € R" | o < @’ < f} with a € R} and o, § € R.
(¢) Arectangle {x e R" | oy < a; < B, i=1,...,n} with oy, 5; € R, 1 <i < n.

(d) A wedge {x € R" | alz < 1, alx < B,} with ay,a, € R%y and 1, B2 € R.

Hint: Halfspaces {x € R" | a”x < b} with a € R, and b € R are convex sets.

Exercise 2. (Polyhedron) Which of the following sets S C R™ describe a polyhedron?
Describe, if possible, the set as S = {& € R" | Ax < b, Cx = d} with
AeR™" CeRP" beR™” deRP.

(a) S ={y1a1 +yas | -1 <y; <1, =1 < yo < 1} with ay,as € R™.

b) S={xecR*|x>0,>" ;=1 " xa ="b, > x,a =by} with
A1y vy Qpy € R and bl,bg € R.

(c) S={zeR"|x>0,z"y <1foral y with [|y|, =1}

(d) S={xeR" | x>0, z"y <1 for all y with [Jy||, = 1}.

Exercise 3. (Semidefinite matrices and cones)

(a) Show that the eigenvalues of a positive semidefinite matrix are nonnegative.

(b) Prove the following equivalence for the positive semidefinite cone in S2.

X:(g z>€8§0<:>x20,220,xz2y2.



