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Here are more type A and B problems.

A10. Verify that the dual of

. 1 .
min_ 5||u||g+T' > Aul,.
u€RN
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is )
max_ -3 Z (A9) 54| — <b, Z (AU)*:L‘”>
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s.t. |zl < 7' V1 <4, <N.

A11. (SDP representation of nucleare norm). For any X € S™, consider the SDP:

min 5(te[W] + tr[2))

W X
.t. > 0.
s.t [X Z]_O

(a) Show that W = Z = (X?)!/2 is feasible for this SDP.
(b) Find the dual problem.

(c¢) Show that Sign(X) is feasible for the dual problem with the same objective function

value as in (a), where Sign(X) is obtained from X by replacing the eigenvalues in its
eigen-decomposition by their signs.

B7. (logistic regression). Consider the logistic regression function f(x) = ¢(Az), where £(u) =
>ty log (14 €") — bu;.

(a) Show that V/ is Lipschitz continuous with constant ;.

T
(b) Show that Vf is Lipschitz continuous with constant W.
B8. Show that when the proximal gradient method is applied to solve min;<q e”, starting at any

zo < 0, the number of iterations & to achieve e®* < ¢ is at least in the order of 1/¢ for any
€ > 0 sufficiently small.



