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Exercise set 11

1 Let M be a subspace of an inner product space X. Show that the orthogonal com-
plement M⊥ is closed.

2 Let M be the plane of R3 given by x1 + x2 + x3 = 0. Find the linear mapping that
is the orthogonal projection of R3 onto this plane.

3 Let T : X → X be a bounded linear operator on a Hilbert space X. Show that

||TT ∗|| = ||T ∗T || = ||T ||2.

4 Let M be a closed subspace of a Hilbert space X, which by the projection theorem
is given by the direct sum X = M ⊕ M⊥. Show that the projection onto M is
self-adjoint.

5 Show that {e2πint}n∈Z is orthonormal with respect to the inner product

⟨f, g⟩ =
∫ 1

0
f(t)g(t) dt.
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