FAA S (105 ERF2EDHE LR RF R Y R

B CF A 2022. 04. 14

Determine whether the following statements are true or false. Give a proof or a counter example
for your answer.
1. Let k(z,y) be an measurable function on R” x R" such that both

ess sup /|k(m,y)|dm and ess sup /|k($,y)|dy
yER™ wER™

are finite. Then, for 1 < p < oo, there exists C > 0 such that

/‘/k(w,y)f(y)dy

2. Let {fx} be an sequence of measurable functions increasing to f at any point z € R".
Suppose [ fi(z)dz exists for every k € N. Then,

"ds <0 f | ()P ds.

klggo / fo(@)da = f f(w)da.

3. Let f:R® — R. Suppose f? is a measurable function. Then, f is a measurable function.

4. f* denotes the Hardy-Littlewood maximal function of f. Assume f € L(R"). f* € L(R") if
and only if f(z) = 0 for almost every z € R™,

5. Let f be a measurable function on R™ x R", Suppose

/R ) ( - f(x,y)dy) dz = [ i ( W, x)dm) dy = a,

where a is a finite real number. Then, f is integrable. Furthermore,

| reydety=a.
]Ran‘n
6. Let {fx} be a sequence in L(R™). Such that
/Ifk—fjldm-—>0 as k,j — oo.
Then, there exists f € L(R™) such that {fs} converges to f as k — oo. at almost every point
in R* ’ _

7. Suppose that {fi} is a sequence of measurable functions which converges everywhere in a
set F of finite measure to a finite limit f. Then, given ¢ > 0, there is a closed subset F of ¥

such that |E \ F| < € and
kli)ngO/kadm = /Ffdm

Here, E\F={z|z € F, z ¢ F}.



