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rove that if f is integrable on R‘i, and f is not identically zero, then

% ¢
fiz) > e for some ¢ > 0 and all el > 1.

Conclude that f* is not integrable on RY.

use the fact that J5 11 > 0 for some ball B

9. Let F' be a closed subset in R, and d(z) the distance from z to F, that is,
dz)=d(z, F)=inf{lz —y|: y€ F}.
Clearly, 6(x + y) < ly| whenever & € F. Prove the more refined estimate
dx+y)=o(lyl) forae z€kF,

that is, 8(x + y)/ly} — O for ae. z € F,
[Hint: Assume that x is a point of density of F]

Notation. _

e Let Q C R” be open. The function f : Q — R is lower (upper) semicontinuous if f(z) <
liminf,—; f(x) = lims_¢ inf,_y<5 F(x) (f(2) = limsup,_,, f(x) = lims_g SUp|,_ys f(X)).

e The Hardy-Littlewood maximal function of f € L. (R") is

loc

J7 () = sup LfO)l dy.

>0 |Br(X)] B (x)

The "non-centered” maximal function is given by

1

E f |f()|dy : where B is any ball containing x} ’
B

=]

Prove that there are positive constants C;, C, independent of f such that C;f*(x) < f*(x) <
C> f*(x), that is, these two maximal functions are always comparable.




