
 

Def A topology on a setX is a specificationof a collector f
s hats f X called opensets suchthat

7 X O are open

2 Arbitrary unionsof open
sets are open

3 finite
intersect s f opensets are open

Def A topologicalspace is a
set X togetherwith a tpalsy n it

As we've seen given X
d a meticspace we can

then

define a topology on X bydeclay open
set open

nets

i e Sox sit
5 5

Def if X is a top spa
e Cx a serene

we say limits X if
Uopencontay x F N so

sit whenu n N Xne U

U Bela

Sideremark if X is a gourd top space
Imits need not

be unique

Prop if X is a
meticspue cat is a serene aex

then ligan
a list an a

I



If Suppose ligntpan a wanttoshow lignan a

Choose e 0 WTS I N 0 sit n N dlan a se

Bydef lintel Ausa open
IN 0 sit n N aneU

let U Bela open a c U Bala

so F N 0 sit no N ant U Bola

Ola a CE Da

Suppa tiny an
9 Mts limtiauts

me

chance Uaa open U W act

F e o s f Bela U

hydefoflim IN st no N d la and E

aneBela cu

thehe grew U shared FN
sit no N

da a as an ed def of
linton

D2

Main there today Congence
compactness



Aside Completeness

Def If X is a
metrospace wesay a segue can

is Cauchy if He
O F N sit Hi N then

dear a ee

Pray If a seque Can in
ameticspadounges inX

then it is G

Pf
Illustrator

green Eso cha Nsit Ir n N da ai E

if i j N a
a
D

Det X is complete if em

Cauchysegue conurges

IR complete

Y notcomplete an an a

Q Yog
t ee o f N at us N

l an glee
Landed IR

an q



Prof IR w Edson metic is complete

Prof i suppose at is a Cauchy squire

di AigAir 9in

Claim each suave an j Maj is Cauchy

It change 920

F M so sit A keen
dlak.ie s e

i e JIlagaegth 2 E

ji

ECanj.ae 3Jlan.jaejT 1aig9ejl

only 1 index

IN o sit the N lazy 9g E

componentseems are
Cauchy

theyeach comge
because IR is complete

limaij bjelk
in

now claim of 25 bio ibn



Chanse e 0 want to show AN o

art i N deb E E

sie components conge 9 bj
breath j t in 7Nj sit

i Nj

dlaij hi En
la bit

set N max Mj

fr i N d aib VElaijbp.is

UIEnE
Xamtcspae scxs tUicxaattsebl
nesy Ui cows if Sc Ulli

PII
X

ve sy Ui are an opencony
of S if they're

eachopen



Compactnessbat sax
of

Def Ametrospace is compact if
it satisfies eitherof

thefallacyequivalent
conditions

1 ey opencovey
Ui of S

admits a finitesolong

i e 7 finite set Up die Air whichcars

2 ey cong
f S by open

balls admits afate
subcong

Def If X is
a meticspae

asubset set iscalled

sequentially compact if any segue
can ins

has a subsegue an a na
which conyes inS

H c nz c

Thay Sox is compact if andonlyif it
is

seqentally compact

They S e IR is compact if andonly if it is

closedatbounded



I YÉs ex is compact
then Sis closed i add

Partialproof Illustrator

suppose S iscompact
why is it bounded

Choose ay a e A wis F r a set

S c Br la

Consider scene of balls

B la c Bala CB a

S YBula X

F


