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1.
2.

Problems 3.4(a)-(c) on page 212 of the textbook.

Cone separation. Suppose K C R™ is a nonempty closed convex cone. Show that if
z € R" and z ¢ K, then there exists a € K* with (a, z) > 0.

Show that if C;,Cy C R™ are closed convex cones, then (C; N Cy)* = cl(Cf + C3)
(note: this is the main result of problem 3.4(d) in the textbook).

Let A be an m x n real matrix, and C' C R™ be a closed convex cone. Define
K={zeR"| Az € C} P={A"y | yeC*}.

(a) Show that K is a closed convex cone.
(b) Show that K* = cl P.
(c) Show that P* = K.

A cone K is called self-dual if K* = —K. Show that the following cones are self-dual:

(a) The nonnegative orthant {x € R™ | x >0}

(b) The Lorentz cone (also called the “ice cream cone”) in R"™ defined as follows:

K={(zw) eR" xR | w>|z|}.



