
Lecture 29 :
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Recall:Letbeing is
a set ofgm subsets UCR EU

icI

-> A subour of EUiSist is a subset that still covers A

Eg: A =R have Ur= (0,+ 1) VER hence 3(r. 0+ 1)]rsk Cowes IR and a subcover would be

{(r, r+1)Sa[S(4u+1)]rEiR

Definition: KCIR is empact if f open cover of K
,
- a finite subcover

·

Eg.: During the proof of Dinis theorem , we showed : closed intervals are compact .

&on e.y: R is not compact.

-> [Cr+1)SeR does not admit a finite subcover

Lemma: Any unbounded set is not compact.

prof: Since [10,
r+ 13 re Cours R it cours any subset of IR

-> for any finite subset of [Ir,+SER ,
the union of that subset is a finite union of bounded sats

,

hence bounded.
->So cannot cover an unbounded sat

.

Reposition : if ACIR is not closed them A is not compact.

W3700 , c -2)U(c+ 3
, 00)3 = 1R- >A

&

root : Pick (Ecl(A) -A x = {(00,
c -2)U( + 3

, 00)]geRno
SERso

so - is a cover of A (because <EA) .
Because <EclIA) ,

can find sequence an in A conveying
to C

V

-DIf you only give yourself finitely many
Es

,
then Ufo, C-3)U(3 + 3

, 00) misses some actual
finitchy

interal aroundC. many
-> The sequence an eventually enters the "missed" interal

.

-> So this finite union is not a cover of A
.

#eine-BorelTheorem : KCIR is compact EDK is closed and bounded
.

#ot : WIS: it A is bounded but not compact, then
A cannot be closed

.

i. e. Ad of some closed I (interval) I will use I

I will use cover* A has some open cover [UySyeY
-= G An Arwant to construct some <(A)A

"

A"=ACI A :=AllL Ap :=AlIr tnDivide I = I,UIr-o , b][a, by y
[a,

a블] -> G is a cover of each of A
,

and Ap
-> For at least of of A

,
or Ar

,
G does not admit a finite

Subrover

-> if A
, were covered by finitely many entries in G and

also Ap were covered by finitely many entries in G
,

then

AcUAR would be covered by (finite finitely many geG



Set A"I' be whichever half needed infinitely many gEG . Repeat ARCIG
A([[()

->Wehave built: Anested sequence of closed interals :

1=I1/3 143 .... where length of I' is if length of I
ㆀ

Set c to be the unique point in IS F
)=
[ a(

',blu']

-> g(ul is monstona increasing and bounded c = lim all exists
ー→ lengh製= 1 b_ an1-→0

-> you) is monotone dea and bounded a = limeb") exists
a(n)= a(b(u) So c=

o

[(n)
n =0

WTS : CECUSA) <A_

Athat <Ese(A) : it took infinitely many geG to cover Al& A so AM0
pick any 8 for large enough u , Al= IMEVg(c)
So ANUs(s)+ O So < EcR(A)
-> If CEAs

then JgzG Sit
. Cag

-> This g is open,
so 78 s .

t
. Vs()[g

-> So for any large enough us All Eg
-> But he chose All so that it could be covered by finitely many g's a contradiation.

#ki : if K is compact and < is closed then KIS is compact
2.% . Cantorset is compleat.


