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Exercise 16.
Suppose we are given sequences (tn) ⊂ [0,∞) and (En) ⊂ [E−β,E+β] with
tn → t and En → E, as n→∞, with the property that En is an eigenvalue
of H̃n,tn for n ≥ n0. Show that E is an eigenvalue of Ht.

Exercise 17.
Let V be given as the sum of an almost periodic (or periodic) potential
V1 = V1(x) and a potential V2 = V2(y),

V (x, y) := V1(x) + V2(y), (x, y) ∈ S;

both V1 and V2 are bounded, measurable, and real-valued functions. With-
out restriction of generality, we may assume that the spectrum of the one-
dimensional Schrödinger operators h1 := − d2

dx2
+ V1(x), acting in L2(R), and

h2 := − d2

dy2
+ V2(y), acting in L2(S′), begins at the point 0. In addition, let

us assume that h1 has a gap (a, b) in its spectrum, where 0 ≤ a < b, and
assume that the operator `(0,∞) + V1 � (0,∞) has some essential spectrum in

(−∞, a]; here `(0,∞) denotes the self-adjoint realization of − d2

dx2
in L2(0,∞)

with Dirichlet boundary condition at 0.
Show that H0 = −∆+V has a gap Γ in its essential spectrum and, for any

given E ∈ Γ, there exists a sequence τk →∞ such that E is an eigenvalue of
Hτk .

The solutions will be discussed in the tutorial on 10.07.2019.


