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1. Let H be a complex Hilbert space and S, T selfadjoint linear operators on H.

(a) Let z ∈ %(T ) and λ ∈ C \ {z}. Show that λ ∈ σess(T ) if and only if there exists a
sequence (xn)n∈N ⊆ D(T ) such that

xn 6→ 0, xn
w−→ 0 and

(
(T − z)−1 − (λ− z)−1

)
xn → 0 for n→∞.

(b) Assume that there exists a z ∈ %(S) ∩ %(T ) such that (S − z)−1 − (T − z)−1 is
compact. Show that then σess(S) = σess(T ).

2. LetH be a complex Hilbert space and S(H → H) be a closable linear operator. Show that
the deficiency numbers are constant in connected components of its domain of regularity
Γ(S).


