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Exercise 1

Prove that L*([0,2]) C L'(][0,2]).
Hint: use in an appropriate way the Holder inequality.

Exercise 2

Evaluate the limit in the sense of distributions of the following sequence:

, { 1 1}
2n, ifxe|—— —|,
up(x) = n'n

0, otherwise.

Exercise 3

State and make comments (for instance, provide examples) for Orthogonal Projection
Theorem in Hilbert spaces.

Exercise 4

In the space H = Ly(a,b) with the usual inner product, consider the operator 7' : H — H
defined by:

b
(Tu)(t):/ k(t, s)u(s)ds,

where k(t,s) € La((a,b) x (a,b)). Prove T is linear and bounded and afterwars evaluate
the adjoint 7™ of T'.



