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Exercise 1. Let n: R — R be given by:
T x>0
o ={ % 120 1)
(i) Prove that T, € S'(R).
(ii) Compute 4T, (f) for all n € N.

dzm

(iii) Prove that there exists no function g, € ngl(Rd) such that %Tn (f) =Ty, for all n € N.

Exercise 2. Let (c;)ren be a sequence in C such that |c;| < CkP for some p € R;. Let:
n
gn(x) = Z cpsinkx . (2)
k=1

Prove that there exists T' € S’(R) such that T, converges to T in the weak* sense.
Exercise 3. Prove the uniqueness of the solution of the free Schrédinger equation on S'(R?).
Exercise 4. Prove that —A is not a bounded operator on L?(R%).

Exercise 5. Let H be a Hilbert space. Let (A,,)ren be a sequence of bounded linear operators on H, and let A be a

bounded linear operator on H. Prove that the weak convergence of A, to A does not imply the strong convergence
of A,, to A.

Hint. Take H = L*(R%), and consider the bounded linear operator Q : L*> — L? such that (Qa pv)(z) = x5(x){(xa, V),
with x4 and xp the characteristic functions of two measurable, bounded subsets A and B of R%. Consider now the
sequence Qn = Qa.p,, where B, = B+nz for a fivzed z € RY. For any ¢, € L*(R?), compute (¢, Q) and || Q.|
as n — oo.



