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Functional analysis exercises
Problems — Sheet 10

Problem 37. Let K be the operator from Exercise 12 or 36. Show:
1. For T =1 — K, kerT is closed.
2. kerT is finite dimensional.
3. The image of T'=1 — K is closed and has finite codimension.

Problem 38. For m > %, let 4, p : w™P — (P be the embedding x — 2. Show
that i, , is well defined and 4,, ,(B{"" " (0)) C 7 is relatively compact.

Problem 39. Let O(n) be the group of orthogonal matrices in R™*™. For
f € LP(R™;R), set

Af(z) = F(A'2),
Show that the set {A.f | A € O(n)} is compact in LP(R™).

Problem 40. Let X be a B-space over K. Show:
1. X is reflexive, iff X’ is reflexive.

2. If X is reflexive, any closed subspace Y C X is reflexive.

Exercises are due on June 21, 2016.
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generalization of LP spaces



