MATH 527 LECTURE 11 EXERCISES AND PROBLEMS

Exercises.

Exercise 1. Prove the following:
If f1, fo€ C*(Q), then f1 fo€ C*(G), and

\f1 faloe < (sgp \f1|> | falco+ (sgp \le) | fil e

Hint: Use the identity fi(z) f2(z) — fi(y) fo(y) = f1(z) [f2(z) — f2(v)] + f2(v) [f1(2) — fr(v)]-
Problems.

Problem 1. Write down the detailed proof of
If f€L%(Q), then u € CH%(Q) for any 0 < a < 1, and

lullcrey <cllfllL=)
where

u(z) = /Q B(z—y) f(y) dy.
Problem*.

Problem. Give detailed proof of

Theorem 1. Let Q CR" be open and bounded, and Qo ES2. Let u solve Nu= f in .
a) If f€CO(Q), then ue CH%(Q) for any a€(0,1), and

lullereay el f leoc) + lullz2(o))-
b) If fECQ) for 0<a <1, thenu€C**(Q), and

lullczoqe) e (1 f loa) + lullz2(a))-
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