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1 Establish that  is a linear subspace.

2 Let  and .

a) Show that .

b) Deduce that .

3 Let  and , both of rank .

a) Show that ,  and  are all invertible.

b) Show that .

c) Conclude that .

4 Construct a matrix  for which there exist multiple solutions to the maximization

problem

U ⊥

A ∈ R
m×r

B ∈ R
r×n

rk(AT ) = rk(A)

rk(AB) ≤ rk(B)

A ∈ R
m×r

B ∈ R
r×n

r

AT A BBT AT ABBT

r = rk(AT ABBT ) ≤ rk(AB)

rk(AB) = r

A ∈ R
n×n

v1 ∈ arg max{∥Av∥ : ∥v∥ = 1}.
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