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Excercise Sheet 11 for 19.1.2018

11.1. Let G € C®(R?), G(z) = G(—x), ||G||z2 = 1 and define the coherent states
Fpy(z) = ™Gz —y), V(k,y) € R x R

Prove that for every f € L*(RY),
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11.2. Consider Weyl’s asymptotic upper bound
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Here we use the convention a; = max(=+a,0). In the lecture, we have proved the upper
bound for all V' € C>°(R%). Argue by a density argument that the upper bound holds for
all potentials V € L'*%2(R%) (in fact, the result holds if V_ € L'*4/?),

11.3. Let —Ap be the Dirichlet Laplacian on the unit cube [0,1]¢ in RY. We know that
the eigenvalues of —Ap are of the form |7k|? with & € N Let uy be the N-th lowest
eigenvalue (with multiplicity). Verify Polya’s conjecture in this case:
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Here | By| is the volume of the unit ball in R%
11.4. With the Dirichlet eigenvalues on the unit cube [0, 1]¢, show that

N
KC1N1+2/d < Z,un < KCIN1+2/d+O(N1+2/d>N—>oo

n=1

where

d Ar?
Kg=—— —" .
T A4 2 By



