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Problem 1. Let x ∈ Rd be a column vector and let I be the d×d identity matrix. Prove
that det(I + xxT ) = 1 + |x|2.

Problem 2. Compute the distributional derivative
d4

dx4
|x|3.

Problem 3. Given f ∈ L1(R) and a ∈ R. Show that the function u(t, x) = f(x− at) is
a distributional solution to the PDE ut + aux = 0, that is

ut(ϕ) + aux(ϕ) = 0 for all ϕ ∈ D(R2) .


