Homework 8 of Optimization-2024”

Peng Li*

May 25, 2024

Requirement: Please write the answers in English.
1. (50 points) Consider the low-rank matrix recovery problem b = A(Xy)+e € R™.
We can solve it via the following matrix decomposition model

1
min —[A(UV*) = b2 + \|U*U - V*V |2,
e B SIAQUV) b3 A 12
where A : C" "2 — R™ A(X); = (A;,X) with A; € R"*"2, Please design an solving
algorithm via BCD and give the iterated scheme. Tips: You can solve each subproblems
via Gradient Descent.

2. (50 points) Consider the sparse phase retrieval problem b = |Axg|? + e € R™.
We can solve it via the following model

.1
min o[ A(xy") = b3 + Mx = yl3 + pllxl1 + 8]yl
x,yeCn 2
where A : C™" — R™ A(X); = (ajaj,X) =: (A;,X). Please design an solving algo-
rithm via BCD and give the iterated scheme. Tips: You can solve each subproblems via
Proximal Gradient Descent.
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