
Exercise : Shaw that there does not exist some g. c-Clod]

such that gn-sgcw.at. the 4 norm) .

Suppose gu→g c- C Cool] .

Let# > { . Then g,
=\ on [ xo, I] for u sufficiently large .

1
Then
9 flgcxj-11-dx-fi.lgk-gnksldxkllg-g.lt,→o.

Xo

fern large
enough

Here 9K) - 1)dx=0 . Heme gas -4 on Got]

for all to >Is . Sanctity, 964--0 on [0,1/2]
.



Exercise : if f-CHO on [a,b] and is continues

and fabfk)d<=o they f- G) =0U-xc¥b] .

gcxfe { 0 0Exf be

1 { < ✗ £1
and there is no such

element .> Clo, ,] .



Def : Let ✗ be a metric space.

Given ✗ c- X and r>o
, Br G) = {yell :d(×,y)<r}

BTW = {✗ c- × : dander}↳
closed - - - radius v. open ballot values n

-

Def: A set AE ✗ is opes if for all a c-1-

the exists a>0 with Brca) a-A .

& A



Examples : Ca
, b) EIR

¢ ER

Bra> a- ✗ ¥

[Let y c- BRIN . Let r= R - d (xx), so n > 0 .

[dlx.is R]
Then if z c- Bn (y) dlz

,×) £ dfz,4) tally, x)
< r t dly, x)
= R

.

Soo Br G) c- BRCA .



r = R - okay)
dlx,y) - R- r

r tally , x) = n th -n

A- = { 5- Ecco
,
I] : fcx)>0 U-✗ C- Cool]}

Is A •peg
in Clo

, i]?

(cco.is
,
4) ?

Yes for @cool] , Loo) . ( Exercise :⇒+⇐a⇒w*
m= min f- > 0 ..



They Bmct) c-A . /
But for ¢6,1] ,4) , no .

Need to fail felt such that for all a> 0 there exists

get A ad dlf
, g) < E.

f- 1- c- A I
oh ;÷É Beat

/
↳

11 f-an H
,
E In each gn a- A .



Lonna : suppose A EX is not open . Then there is ✗ c-1-

and a sequence in A
"

converges to ✗
.

Pf : Since A is not • pen, there exists ✗ c-A such that

for all E>0 Becx) M Act ¢ . This, for each new
-

BEG> 4A

we can pack ✗
n

c- A
'

with dcx
, ✗a) < In .

Thmd(x,xn)→Oadthaeforexn→f
Def :A- set A c- ✗ is closed if A

'

is open .



A as opens V-✗ c-A F r > o at . Bncx) a-A

Fx c-A such that HE>0 , B. G) 4- A

prop : ( sequential characterization of closed sets)
A set A is closed it and only if wherever (a) is

a sequence in A converging to some ×
,

✗ C-A
.÷*µ⇒.a.÷*We will show there is no sequence is A-

concerns to y . Since Ac is open

there exists Bely) EA? Any sequence

in ✗ converging
to y contains terms on Body)

and is therefore not contained in A .



Suppose A is not closed . Since A is not closed
,

Ac is not open and by the lemma above
,
there

&

exists a sequence in canvass to some x&A .

-
Exercises : An orbiting union of open sets is open .

An arbitrary intersection d- closed sets is closed
.

demandgurs Laws

An arbitrary intersection of •pen sets need not be open

An -_ C- ' in
, In ) MAN = { o}←

not •peg



C-tease: A finite intersection of open sets is open

A fate onion of closed sets is closed
.


