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(1) Let f be a bounded function on R™ and for € > 0 let M(z) = sup,,.,_ < f(¥)-

(a) Show that M (x) = lime— M(z) exists for all z.
(b) Show that M is upper semicontinuous, that is, limsup,_,, M(y) < M(z).

a} Mg (%) = M’%M-wma Foyy > 1CC%)J W £ 20,
hr £, >£,20 | vt e
fyily-nl< e Diyily-2l<s,
= Mg, ) 2 pe, (),

That 1% Mg (%) decrtiges o5 ¢ 70,
Thes, sive &+ B alw Luded Llolo~
by F(0)  we e Iim goro Mg (%) e X35,

vy

Y Lt a2 X Nivo, 30, st

¥ nz /Vf, (Y= xl< 2. = M8 2 pe (%)
Ynz N,  ne 3 il of 8, ik ¢-hll of X, VEaE s x

fim gl/'ai’l S M ‘JA) /V—>M U: Ufm/ Mly.) =:L LS
For o given Mg, | 2 nfufwi M) £ M ().
The  lalle ay €,

Ths, L gm0 Mg () =M (%),
a



O1F. T

(2) Let m be Lebesgue measure on [0, 1], suppose f € L'(m) and let F(z) = f0' f(t) dt. Suppose ¢
is a Lipshitz function, that is, for some M, |¢(z) — ¢(y)| < M|z — y| for all z,y. Show that there
exists g € L'(m) such that p(F(z)) = [; g(t) dt.
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(3) Let xg denote the indicator function of a set E. Suppose E C R has finite Lebesgue measure

and define

flx) = /PXE(.U)XE(!/—-T) dy.
Show that f is continuous.
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(4) Let m be Lebesgue measure on R and let f,, f € L'(m). Suppose there is a constant C' such
that ||fn — fl1 < % for all n > 1. Show that f,, — f a.e. HINT: Consider the sets

{x:|fu(z) — f(z)| > € for some n > N}.
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