
Lecture25 : Topolyo

&

Definition: A subset ULER is open if Fuel JE >s
. t .
VISU

* A subset [ER is closed if his open
Proposition :< is closed EDC contains all of its sluster points .

ー

proposition : Any union Jeven infinite union) of open sets is open.ー

&lay : Any intersection (even infinite intersection) of closed Sets is closed t hit) = 203 is not open

Proposition : Any finite intersection of opens is open._

&roof: By induction it suffices to show that if U
,
V are open

then UMV is open .

U=感上 =U*Ui
But the intersectionof two open intervals is again open .

Proof: Given U= MU ; is a finite union of opens and given HEU, since each Hi is open,i = c

= ETo s
.

t. V(k) [Ui Set 3 := min(i) V570
, Va(e][Va, (m) [U; so VsCH]@U

Theorem: Every open subset UER is a disjoint union of countably many open intervals
.

foot : Given KEU look at
= [intul[n]@U3 it exists

bu :=[m,b]
≤u了

or -00 else

· anU because then an-EU for small enough E
then for the same reason→

· un +& EU for small enough E (an,
9} ≤u [X, brs) Ell bn U

and ae 4 U

-> Given 21
,
I have found an interval In := (angbu) = Utaib]

aLULU
if ye Is then Iy = In nababe

if y In then TylIn = @

->To U : = Yany if In- ly then U= WIn
EeJE5u

-> Every (a , b) contains some rational number so at most IQ many Is

&anti's set

: D
take this infinite intersection) -- & is closed

-> OEC and YE[ , ...

-> If abed and a + b then Ja<b
s.

t.c2/-> completely disconnected
In base 10 0.999... = 11.00 ...

In base 3 0
.
222 ...

= 1
.
000...

-> < = The real numbers in [0, 1] with a base I expansion

using only Os and Is
k には =1 P(N)l-ouncountable

->
every point in C is a cluster point.

Continuous

#einition : Given two subsets A
,
BER

,
a homeomorphism A=B is aFunction F: A-DB which

is a bijection st
. F : B-PA is also continuous.



E. g .: EUEI0,1] / base Jexpansion uses only 0
.
2

,43 is homeomorphic to the Canter set <
.

&autor Set Complement : ['is some countable union
.

-> Given ACI
, [aEA/JED0 S

.
t

. Va(aTEAS =A C#0
intSA)

D

-> A is the manimal open set inside A
ㅇ

-> A is OpenDA=A

-> closure (A)== AUaI(A) intersection of all closed <PA < is closedD= C
ㆁ

ACACA "bounday of A"

Q = R ℃= 1


