
Discrete Optimization 2024 (EPFL):
Problem set of week 12

May 22, 2024

1. Verify that {(x, y) ∈ R2 | 5x2 − 2xy + 2y2 ≤ 1} is an ellipse and find
its area.

2. Let B be the unit ball in R3 and let H be the hyperplane H = {x +
3y + 2z = 0}.
Consider the linear transformation

T =

 1 1 2
−1 0 1
2 1 0


What is the (two dimensional) area of T (B ∩H)?

3. Let E ⊂ R3 be the ellipsoid E = {(x, y, z) | (x+2y−z)2

4
+ (y−x−z)2

9
+

(2x−y−2z)2

25
≤ 2}. What is the volume of E?

4. Let E ⊂ R3 be the ellipsoid E = {(x, y, z) | x2 + y2

4
+ z2

9
≤ 1}.

Let H+ be the half-space H+ = {(x, y, z) | x+ y + z ≥ 0}.
Find an ellipsoid E ′ such that E ′ ⊃ E∩H+ and V ol(E ′) ≤ V ol(E)e−1/(2(3+1)).
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