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Exercise 4.1. Let C ∈ Sn and k ∈ N be given. Consider the following maximization problem

max
X∈Sn

{〈C,X〉 : Tr(X) = k, In � X � 0}.

(a) Write the given problem as a semidefinite program.

(b) Determine the corresponding dual program.

Exercise 4.2. What is the exact value of the minimal maximal eigenvalue of the following matrix
X ∈ S5 

1 X12 1 X14 X15

X12 1 1 X24 X25

1 1 1 X34 1
X14 X24 X34 1 1
X15 X25 1 1 1

 ?

Hint: You can use a numerical SDP solver to “guess” the solution.

Exercise 4.3. Let X, Y ∈ Sn be symmetric matrices. Determine the minimum

min{〈X,AY AT〉 : A ∈ O(n)}.

Exercise 4.4. For which k ∈ N is the function

Φk : Sn → R, X 7→ Tr(Xk)

a convex spectral function?


