
ECE 490 (Introduction to Optimization) – Homework 1

Problem 1. Suppose f(x) = f(x1, x2, x3, x4) = x2
1 + 3x2

2 + 6x2
3 + 2e−x4 + e3x4 .

(a) Does f achieve its minimum and maximum over the set:

S1 = {x ∈ R4 : x2
1 + 8x2

2 + 4x2
3 + x2

4 ≤ 20}?

(b) Does f achieve its minimum and maximum over R4?

(c) Does f achieve its minimum and maximum over the set:

S2 = {x ∈ R4 : x2
1 + 2x2

2 ≤ 5}?

Problem 2. Optimality conditions:

(a) For a continuously differentiable function f : Rn → R, suppose ∇f(x∗) = 0 and ∇2f(x∗) ⪰ 0. Is this sufficient
for x∗ to be a local minimizer? Either prove that it is sufficient or produce a counterexample.

(b) Consider the function f : R2 → R given by

f(x1, x2) = (2x1 − x2)
2

Find all the stationary points of f . What are the global minimizers of f?

Problem 3. Consider f = x4 − 16x2 + 64, where x ∈ R.

(a) Find all the stationary points of f .

(b) Identify which of these stationary points is a local minimum, local maximum, or neither.

(c) Find the global minimum and global maximum of f if they exist.

Problem 4. Identify which of these matrices is PSD, PD, NSD, or ND, or none of the above (inde
nite):

A =

[
1 2
2 4

]
, B =

[
1 2
2 1

]
, C =

[
4 3
3 1

]
, D =

 4 −1 −1
−1 4 −1
−1 −1 4

 , E =

−3 −3 0
−3 −5 1
0 1 −8
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