SOLUTIONS PS 9

PrOBL L:
)BLE M Let xel ond leb U be an open 3¢ contoining xsu

that
fox) ¢ ) for aU Ue¢ Ux\ {xf’

Since X s separabkle 1t 1S second c(ountable

Vet & be u countuble base S0 ,we can find B t.(B such ihad

X € Bxeuy\
¢ BrX— T be defincd Y
ECX):B;&_

This map 1s njedhive .

Eld') Then

}ndtfd; uraumg h\j cantradh

tign suppose X+ U and E=
{(K}<f u) an of {m‘;:<f€x} }{enhald£c+‘fon.

S L 15 at most (.nun{'ub!c
qep

e e
e —rT———

TROB LEM 9:_: Recqul that f[u) 13 centinuopus lf_f i+ s hoth uppet

o wnhadichion .

and lower semicentinuous hence ff for arAeR

%f‘r;;\}‘ 2s fosed "HYA}‘” open.
92

ProBLem 3 = We moy essume that for same Xge X { (%) <

Lok
@,(\M: in g [f[g)-}ndlx,l\}): \je-XJ



3

PN

?n“\) $f(x) and Fef ¢ fox)+ dixxe) 4o

n
20, We have | (o) 15 R-valued

Al "
IS YIS S

/2%

U\sm(a_ the “rrmm%\c nequabty we have

flyis m:fi.xi;aﬂ Cugprndiyuay o n diu x)
A

= (i) &g ) ndoux),

!miﬁrc%\wnamcé the role; of x ond u inihe ohov

m«aumcm e also have

~

?niu‘) ¢ ) endayn),

f

= ’?‘nﬂui "{n(x)J {ndw, ¥
L ?n(v) 15 n-Lipachitx  and

Lamﬁ(x J<fo) VW oxeX

(fiven £r 0, let \jnage)( such Thaot

A
flgendey ) ¢ e

h

~
As n o other %r{ﬁ) ’F%@ rnd 50 {ﬁm;f'if@.w:cx

. ~
(since 11w‘nfnix-\$f'{x}) or ¢elae du‘_}n,x}w—? 0 Therefore

. 3 e EA
{(x\;{ i!mmf {--{\jn} 4 [‘rm.jf 3 H?)

n\_}m Yy {0 n

?:?) {i\#) 'Y %mgmm’g{x) HG% ff‘jt(:})



A 5

=> j:n T
Vet ’C'n: men {n,?h‘r  Then f‘n € Cb()() o nd
It f

& Supremum of wnhinuous fuactions 19 lowe € Semnicont-

NUQuil, GED

—r—
—

-

Broprem b Let {fnT be a vequente of  uppy Stmicontinueus
nem

such }hm-: fh'l“l""’ft'l-ﬁ NelR and x e };??:"4;\3’- \We car find

Sya sveh that
£ A0 Vnwng

The upper semicontinuity  of earh { () imphes

thot  we (on find g0 JSueh thod
f W A-8 Y ye (ke xv n)
dince =2 f , we can find n, ¢ N, ngzn, su
they
IR SUARK § Y onyn, \/ ue K,
= [ )y fwr-d Ynrn, YueR,
= ) S fw) W ue (xety,06)
= “& ?‘7{} 15 open ond 50 { 15 USC

QLD

i ...



b

ProBLEN O: By hypothests

d ({1 x) , f”‘)(u)) £ oedxu) ol xueX

2 31 xeX st -f'(k)(xj:,x
(Ranach Eled potm-}hmvcm)

We hgye
d (fx), %) =d (f (f(h(xJ) , f”")m)
| =d (£ () ;F“(x))
& ¢ d(f,x%)
= dfoy,x)=0  Hnce ce(o,l)
= % =fex
\Tm.ullg f fegzu , then {il(i}(u);u and so {fom

‘Hl(’ umquencss Qf.. Y ’\Ne have u=% .
QED



