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Exercise 14.
Let S =R xR/Z, let ¢;: R — R be a smooth diffeomorphism R — R and
define ®;: S — S by setting

(&m)" =Pz, y) = (wul2), m)"

Show that, using a change of variables given by the map ®;, the family of
dislocation operators H; on S is unitarily equivalent to H; with the quadratic
form

H,Ju,u] = / (%|8lu|2 + [Oqu|® — @;’3 Re (adu) + <SDQI,>24\U|2> dz dy
s \ (1) (1) 4(pt)

+ / Vi(pi(), ) |ul? dz dy.
s

Exercise 15.
Let V = V(z,y): R*> — R be periodic in y with period 1 and suppose that
H = —A +V has a (non-trivial) spectral gap (a,b). Let us furthermore
assume that

Min Oess(L(o.00) + V 157) < a,

where ST = (0,00) x (0,1). We denote by H™ the operator —A + V; in
Lo((—n,n)?), with periodic boundary conditions.

Then for any interval () # («, 5) C [a, b] there is a sequence 7, — oo such
that

1
liminf —trE, 5 (HM) >0,  keN.

n—oo 1

The solutions will be discussed in the tutorial on 03.07.2019.



