Alternative take home exercise, to be handed in November 18

Exercise.
We consider the differential operator P = —A + €7||:1:||2, where

denotes the Laplacian on R™.

(a) Determine a symbol p € S?(R") such that P = ¥,,. Do not forget to show
that p belongs to S?(R™).

(b) Show that the operator P is properly supported.

(c) Show that the function q(z,&) := (1 + [|£]|?)~! defines an element of
S2(R™).

Let x € C°(R™) and let x' € C2°(R™) be such that x’ = 1 on an open neigh-
borhood of supp x. Put @ = M, oW, 0 M,.

(d) Show that Q € ¥~2 and that Q is properly supported.

(e) Show that
QoP — M, € U"1(R").

Hint: use the principal symbol.



