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Exercise 2.1. Prove the following lemma: If K is a proper convex cone, then its dual cone K* is
proper.

Exercise 2.2. Prove the following lemma: Let K be a closed, full-dimensional convex cone. Then
x lies in the interior of K if and only if 2Ty > 0 forally € K* \ {0}.

Exercise 2.3. Show that the set of non-negative polynomials of degree at most 2d
{((10,(117 .., Q24) € R2H g+ a1z + -+ + aggr®* > 0 forall z € R}

is a proper convex cone for any d > 0.

Exercise 2.4. Prove the following theorem of alternatives: Let X' C R™ be a proper convex cone,
and let A € R™*", ¢ € R™. Then exactly one of the following two alternatives holds:

(a) Either there exists x € K \ {0} such that Az =0 and c'z > 0,

(b) or there exists y € R™ such that ATy — ¢ € int K*.



