Homework 3 (4th Week)-2023”

Peng Li*

March 31, 2024

Requirement: Please write the answers in English.

Reference Textbook: [1]“Stephen Boyd and Lieven Vandenberghe, “Convex optimiza-
tion”, 2th Edition, 2013.

[2] XU, PR, AR R, SCHEOC, Eefiih: @, BILSHENS mEHE H AR, 2020.

1. (30 points) (Exercise 4.24 of the textbook [1]) Complex ¢;_,¢2— and l.-norm
approximation. Consider the problem

minimize ||Ax — b,

where A € C"*" b € C™, and the variable is x € C". The complex /,-norm is defined

by
m 1/1”
Iy, = (Z !w!”)
=1

for p > 1, and ||y||cc = max;—1,.. m |yi|. For p=1,2, and oo, express the complex ¢,-norm
approximation problem as a QCQP or SOCP with real variables and data.
2.(30 points) (Exercise 5.30 of the textbook [1]) Derive the KKT conditions for the
problem
minimize tr(X) — logdet X
subject to Xs=vy,

with variable X € S™ and domain S" ,. Here y € R" and s € R" are given, with sy =1.
Verify that the optimal solution is given by

1
X*=I+yy! — ﬁssT.

3. (40 points)Given A € R"*" with m < n and b € R™. Please give the dual problems
of the following convex optimizations.
(i) mingegn ||x[]1, 5. t. [AT(AXx —b)|loo < €
(if) minxer» Alx[l1 + AT (Ax — b)[l

(iii) minxepn Alx[l1 + 5[ AT(Ax = b)|%,
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