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Important: The homework is due May, 6.

Homework 6

Instructions: read section 5.5 of [1].

Problem A. (KKT conditions) Consider the optimization problem

minimize 1
2 (x1 − a1)2 + 1

2 (x2 − a2)2

subject to x1 + x2 = 1
x21 + x22 ≤ 4,

(1)

with x = (x1, x2) ∈ R2 being the optimization variable. That is, we want to find the projection of
a given point a = (a1, a2) ∈ R2 onto the set C =

{
x ∈ R2 : 1>x = 1, ‖x‖ ≤ 2

}
.

(a) Show that the first-order KKT conditions can be written as
(1 + µ)x = a+ λ1
1>x = 1, ‖x‖ ≤ 2
µ ≥ 0
(‖x‖ − 2)µ = 0.

(2)

(b) Solve the KKT system for the case a = (3, 4), i.e., find (x, λ, µ) ∈ R2 × R × R such that all
conditions in (2) are satisfied.

Hint: it helps to make a sketch of the set C and of the point a.

(c) Solve the KKT system for the case a = (5, 0).
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