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Serie 8

Exercise 1. Let X be a compact Hausdorff space and µ a positive regular measure on X. For every f ∈ C(X)
show that the multiplication operator defined on L2 (X,µ) by

Mfg(x) : f(x)g(x), f ∈ L2 (X,µ) ,

has norm ‖Mf‖ = ‖f‖∞ where ‖·‖∞ refers to the norm of f seen as an element of L∞ (X,µ). Define also

A :=
{
Mf

∣∣ f ∈ C(X)
}
⊂ L

(
L2 (X,µ)

)
.

1. Show that A is a commutative sub–C∗–algebra of L
(
L2 (X,µ)

)
,

2. Taking into account that Ĉ(X) can be identified with X, determine Â,

3. Determine the resolution of identity on Â given by the Spectral Theorem.
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