HOMEWORK 6 (DUE SATURDAY, FEBRUARY 24, 2024, 11:59 pPM)

Problem 1. Show that for 1 < p # ¢ < oo, LP(R?) is not contained in L7(R?).

Problem 2. Show that if f € LP(R)N LY(R), 1 < p < q < oo, then f € L"(R)
for r € [p, ¢], and show that

1 ller@ < A2 1 oy~ = ot Ml

Problem 3. Let f, € LP(RY), 1 < p < oo, and assume that f,(z) — f(x) for
almost all = and that || f,,||zr — || f|lLr < 00, n — 00. Show that

||f_fn||Lp_>07 n — 00.

Problem 4. Let f; € LPi(RY), j =1,...,n, where p; € [1,00] and
1 1

= p; g
with ¢ € [1,00]. Show that f; ... f, € LY(R?) and
I f1-o fallee S TG [ fllpe -

Problem 5. Let f € LP(R"), 1 < p < oco. Compute the limits

tiy [ 17z + 1) = f(o)Pda
and

tin [ 17+ h) ~ f(a)Pds

Problem 6. Let f € LP(R%), g € LI(R%), 1 < p,q < oo with
1 1
L
q
Show that

P
e / £z - y)g(y)dy

is a continuous function.

Problem 7. Let f € L? (R) and g € L} (R). Let a, b be real numbers such that

loc loc

3a+2b+1<0.
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Assume that for all real r > 1, we have

[ Wepdr<s ama [
r<|z|<2r r<|z|<2r
Show that fg € L'(R).

3dr < rP.



