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E2.1 (easy) Consider the polytope

1 + 12 < 2,
2z1 + 22 > 2,
Ilf‘IQSl.

Use both algebraic and graphical methods to answer the following questions.

(a) Is the point &' = (1,1) an extreme point?

(b) Is the point @ = 1(3,2) an extreme point?

E2.2 (medium)

(a) Is the function f(z1,22) = 2% + 23 + 32122 + 1021 — 1125 + 5 convex?

(b) Is the function f(x) =1, hi(z;)? convex, if h; : R — Ry and h; is convex?
(¢) Does b) still hold if h; : R — R? If not, give a counterexample.

E2.3 (medium) Let f1,...,fr : R™ — R be convex functions and let f be defined as f(x) =
max{ fi(x),..., fr(x)}. Show that f is convex. State a similar result for concave functions.

E2.4 (medium) Let S be a nonempty set in R” and let & € S. Consider the set C = {y : y =
Mz —z), A\>0, z€ S}

(a) Show that C is a cone and interpret it geometrically.

(b) Show that C is convex if S is convex.



