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Problem 1. For 1 < i < n fix tuple («;, 5;) s.t. a; < B;. Consider the set

2 ={xeR" o<z <3 (1<i<n)},

and consider the optimization problem:
mi}r;‘ f(x).
xeZ

a) Show that if x* € 2" is a local minimum, then

A (x*)>0 ifa} =ay,

2(x*) <0 ifal =4, (1)
Hx)=0 ifo; <a}<pi.

b) In addition, suppose that f is convex. Then show that (1) is also sufficient for the optimality of x*.

Hint: For a) use the necessary optimality condition

(Vfx*),x—x")>0 VxeZ.
Problem 2.

a) Let A, B Cc R™ be two convex sets. Show that A N B is convex.

b) The convex hull 77 (.A) of a set A C R is the collection of all convex combinations of points from
A. Show that #(A) is the smallest convex set containing .A.
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