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11.1. Let A : D(A) — H be a self-adjoint operator on a separable Hilbert space (H, ||-||).
Consider the Schrodinger equation

Oab(t) = Ap@t), teR
P(0) = o € D(A)

Prove that for any ¢ € R we have

[AG@)] = [[Adoll  and  ((t), Ap(t)) = (Yo, Atbo).

11.2. Let 1 < d < 3. Let V : R? — R such that V € L? + LP(R%) with 2 < p < oo.
Consider the Schrodinger equation

i0(t,x) = (A, +V(x)Y(t,x), teR, zeR?
¢(07x) = 7vbO(x)

(i) Prove that if 1o € H?(R?) then {t(t)};cr is bounded in H?(R?).
(ii) Prove that if 1y € H'(R?) then {t(t)}icr is bounded in H'(R?).

11.3. Let A be a self-adjoint operator on L?(IR%) with orthonormal eigenfunctions {u,, }°°;,
namely Au, = \,u, with {\,} C R. Consider the Schrodinger equation

i0pp(t,x) = AY(t,z), teR, xzeR?
¥(0,2) = o).

(i) Compute 9 (t) with initial state

o = Z@nun where «, € C and Z ]an|2 =1.

n=1 n=1
(ii) Prove that
lim inf t,r)?dr = 1.
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11.4. Consider the free Schrédinger equation
u(t) = e ug, uy € L*(RY).

Prove that u(t) — 0 weakly in L?(R?) as |t| — oo.



