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Exercise 13 (Homework) (2 Points)

Let x̄ ∈ Rn be given, and let x∗ be the solution of the projection problem

min ‖x− x̄‖2 subject to l ≤ x ≤ u.

For simplicity, assume that −∞ < li < ui < ∞ for all i = 1, 2, . . . , n. Show that the
solution of this problem coincides with the projection formula given by

P (x, l, u)i =


li if xi < li,
xi if xi ∈ [li, ui],
ui if xi > ui,

that is, show that x∗ = P (x̄, l, u).

Exercise 14

Write down KKT conditions for the following convex quadratic program with mixed
equality and inequality constraints:

min q(x) =
1

2
x>Qx + x>c subject to Ax ≥ b, Āx = b̄,

where Q is symmetric and positive semidefinite. Further, modify the interior point method
from the lecture to solve this problem.

Exercise 15

Consider the quadratic optimization problem given by

min f(x) :=
1

2
x>Qx + x>d + c,

where Q ∈ Rn×n is symmetric and positive definite. Let x∗ be the minimizer of f and
define the energy norm as ‖x‖Q := (x>Qx)1/2. Show that the following condition holds:

f(x) =
1

2
‖x− x∗‖2Q + f(x∗).


