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Exercise 1

Let µ be a probability measure on [−1, 1]. Let f ∈ C([−1, 1]). Prove that f is cyclic for
the multiplication by x if and only if x ∈ supp f whenever f ∈ supp µ.

Exercise 2

Find an explicit formula for the solution ψ : R× Rd 7→ C to

iψt + ∆ψ = 0, ψ(0, x) = (2π)− d
2 e−|x|

2/2, x ∈ Rd.

Hint: Apply the Fourier transform.

Exercise 3

Prove the general uncertainty relation

2‖(x− x0)f‖L2‖(ξ − ξ0)f̂‖L2 ≥ ‖f‖2
L2

and characterize functions f for which the equality holds.

Exercise 4

Let H = L2(0, 1) and let T = i∂x with domain C∞0 (0, 1). Find a selfadjoint extension.


