
Continuous Optimisation: Chpt 9 Exercises

November 18, 2016

1. Consider convex cone K ⊆ V and c, a1, . . . , am ∈ Sn and b ∈ Rm:

min
x

〈c,x〉

s. t. 〈ai,x〉 = bi for all i = 1, . . . ,m (P)

x ∈ K,

max
y

bTy

s. t. c−
m∑
i=1

yiai ∈ K∗ (D)

y ∈ Rm.

K∗ := {z ∈ V | 〈x, z〉 ≥ 0 for all x ∈ K}.

Show that x ∈ Feas(P ), y ∈ Feas(D) ⇒ 〈c,x〉 ≥ bTy.

2. Prove that (PSDn)∗ = PSDn.

3. Prove that PSDn is a proper cone.

4. What is the dual problem to

max y1

s. t.

 1 y1 3/5
y1 1 0

3/5 0 1

 � 0

5. Formulate as a semidefinite problem, the problem of finding the minimum possible
corr(X1, X2) given 0.5 ≤ corr(X1, X3) ≤ 0.6 and −0.1 ≤ corr(X2, X3) ≤ 0.

6. For the following problem, give an upper bound and formulate a PSD problem which
would give a lower bound.

min 2x2
1 + 2x2

2 − 6x1x2 + 2x2 − 4x3

s. t. 2x2
1 + x2

2 − 2x1x2 − 4x1 = 1

2x2 − x2
3 = 0, x ∈ R3.
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