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Exercise 1

Suppose H is separable and let M ⊂ B(H) be an abelian von Neumann algebra. Show that
there exists a single selfadjoint operator a ∈ M which generates M , i.e. {a}′′ = M .

Hint : Choose a sequence of projections (pn)n∈N in M which is strongly dense in the set of all
projections in M (why does such a sequence exist?) and consider the operator

∑∞
n=0 3

−npn.
You may use without proof the fact that the unit ball of B(H) is separable and metrizable
in the strong operator topology.

Exercise 2

Let M ⊂ B(H) be a von Neumann algebra and let (pi)i∈I be an arbitrary family of projec-
tions in M . The supremum of the family (pi)i∈I is the projection onto the subspace

span

(⋃
i∈I

pi(H)

)
⊂ H

and is denoted by
∨

i∈I pi. Show that
∨

i∈I pi ∈ M .

Talk

This talk covers the Cuntz algebra and should give a sketch of the proof of Theorem 7.20.

(a) De�ne the Cuntz algebra On and brie�y argue why it exists.

(b) De�ne multi-indices and words in On.

(c) Prove Lemma 7.16 a), b) and c).

(d) De�ne Fk
n ,Fn and S.

(e) Prove Lemma 7.15.

(f) De�ne ρζ and φ, and note (without proof) some facts about φ.

(g) De�ne purely in�nite C∗-algebras.

(h) Sketch the proof of Theorem 7.20, that is the Cuntz algebra On is purely in�nite. (You
may use the lemmas in section 7.6 without proving them.)


