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Exercise 4.1

Let m,n e N, let K ¢ R” and L ¢ R™ be closed convex cones and let A € R™" ¢ e R" and
b e R™. Consider the problems

a:=inf{(c,z) |z e K, Az -be L}

and
B=sup{{y,b) |yeL*, c~ATye K*}.

Show that the following hold:
(a) The problems satisfy weak duality.
(b) If there exists an 2/ with 2’ € int(K') and Az —b € int(L), then strong duality holds.

(c) If there exists an y’ with ¢’ € int(L*) and ¢— ATy € int(K*), then strong duality holds.

Exercise 4.2
Show that for every k € N one has (SF)* = S (i.e., the cone S* is self-dual).
Exercise 4.3

Formulate the problem of computing the largest eigenvalue of a symmetric matrix as an
SDP.

Exercise 4.4
Consider the SDP

inf{a:: (O x) psd, xz—l}.
z Yy

(a) What is the optimal value of this problem?

(b) What is the optimal value of its dual?
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