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1. Find the global minimum and maximum points of 𝑓 (𝑥1, 𝑥2) = 𝑥1 + 𝑥2 over the unit
ball inℝ2, 𝑆 = 𝐵 [0, 1] =

{
(𝑥1, 𝑥2)𝑇 : 𝑥21 + 𝑥22 ≤ 1

}
. Repeat with 𝑓 (𝑥1, 𝑥2) = 2𝑥1− 3𝑥2

over the set 𝑆 = {(𝑥1, 𝑥2) : 2𝑥21 + 5𝑥22 ≤ 1}.

2. Classify the matrices

A =

(
4 1
1 3

)
, B =

©­«
1 1 1
1 1 1
1 1 0.1

ª®¬ .

3. Use a computational tool of your preference to classify

©­­­«
2 2 0 0
2 2 0 0
0 0 3 1
0 0 1 3

ª®®®¬ ,
©­«
2 1 3
1 2 1
3 1 2

ª®¬ ,
©­«
−5 1 1
1 −7 1
1 1 −5

ª®¬
4. Classify the stationary points of

a) 𝑓 (x) = 𝑥21 + 𝑥22 + 𝑥23 + 𝑥1𝑥2 + 𝑥1𝑥3 + 𝑥2𝑥3 +
(
𝑥21 + 𝑥22 + 𝑥23

)2.
b) 𝑓 (𝑥1, 𝑥2) = 𝑥41 + 2𝑥21 𝑥2 + 𝑥22 − 4𝑥21 − 8𝑥1 − 8𝑥2.

c) 𝑓 (𝑥1, 𝑥2) = 𝑥21 + 4𝑥1𝑥2 + 𝑥22 + 𝑥1 − 𝑥2.
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