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Exercise 6.

Let H be a Hilbert space and let .S be a bounded and closed subset of H. Show
that S is compact if and only if for any € > 0 there is a finite-dimensional
orthogonal projection P. such that

| — P <e, Vo es

Exercise 7.

Let A be a self-adjoint operator in the Hilbert space H. Show that, for any
[ € Hyp(A), the set {e'; —co < t < oo} is relatively compact (i.e. the clo-
sure of this set is compact).

Exercise 8.

(1) Let A be a self-adjoint operator in the Hilbert space H and let A € R.
Show that s — lim;_,, eit(A’A)gp exists if and only if Ap = Ap.

(2) Let A and B be self-adjoint operators on H. Show that elde 5 con-
verges in the operator norm if and only if A = B.

The solutions will be discussed in the tutorial on 21.11.2018.



