
↳or
faction from seted seta

E
a x FatA

transitivity

Fa, BE A there exists UAAU, a, WY

X, top space xEX f(x)

U, V - f(x) UxV if U = V

Converse of nets:Xx --X itfor all U=8(x),

theexists gotA sot, if 239, YatW.



Next HW:Net have unique
limits if thespace is Hausdorff,

v =X, x -Y iffthe existsa not in V convergi to x

X.
Yfix-4, f is continues ifwhenever

xa X inX, f(xx) - f(x) inY.

Today:characterize compactness using nets.

Recall:a metric space isatif it ismycompact
gamehas a conventsubsequence
-

ever
nethas a concept

↳?



Def:Let EFrBatIbe a collation of subsets at

some setX. We say
the collection has the is

sective rity of for my finde collection of

indices are, day, Fast&

Prop: Atopological space) is compact ofwherever

EFr3<EIis a collection ofclosed setsinX

1 %.withthe FIP,
atI

->
closed in X.

X =(0,00) F =(0,]

SF3 satisfies the FIP but 1F=%,



[FazI Va=Fr
↳

open

[Vc4Iis an open cover ex Va =X

-) (q) =x

E>nua =0
↓EI

Es nF =0
9EI

There exists a fate subcower ET,EVs,X

E] IFai=



Subnets

LetA, B be directed sets.

We say f:B -> Ais

· increasing if wherer ez in B, f(Bif(z) in A.

·
cofinal it for all xcAthere exists BAB

will fIBLY d.

Def:Leta
setbe a net. Asubnetof this

netis a netof theform (Xf(B)YBEB
where f: B-Ais increasing and cofinal.

f(x) -> a(XaY=B.



A, B =N -
-

f:B-A increasing, cotinal
en

↳
notnecessarily strictly increases

cofual x f(B) is not bonded above,

1- 1,2-1,3- 1,494,515,656... -

f Subseques atsequences

one subnets.
Exn3 [strictly increases of increasi

cotinal(

x
x, X, x4, 45, 4s--ambrictsof sequences need not

be subsequences.



Rxo -> N A

P

↳z - -(z) Br

&

<xn]ne

>1ZER
subret.(6)

FileXbe a topspace and letLxnhastbe

X.Wesayit isintasteat
it

and
every GotAthere is 290

with xatWo



X 45
xo

27 4o xn =(- 1)"
1000⑧-

- I

We say that a meterstently in a setw

If for all GoCAthere existsa 40 with xxtW·

oXbe a top space and let xaheAbe

a netinX. Then XEX is a cluster point
ofthe net if there exists a subnetconesty
to x,



Pf: Suppose (XapYBEB is a subnetconverging to somex,

~>
of the original not [XnTeA·

We wish to show x is a cluster point. Consider an

open setU contains xand some indexnotA.

We need to show that thereexists ax,90 withxatUo

Pick , i B with, So (cofinality) ·
Pick by in B suchtat if BYBz thenYapEU (convergece).

Pick in B mitt ?, and e (directedness.
Idare xxpyt U and abs" No.

Indeed X
zt U since Yze

Moreover &3, so CB3Y 4B,Y400 (increasing).



Conversely, suppose x is a cluster point of xaTacA.

Job:find a subret converging to X,

Consider B =[(U, a) =f(x) xA: xxEU 3.

We make this a directed set vic

(U,,x,) >(O2, n) if U, E Un and x x 9.

Given (U, on) and (Vessel in B let Ug =UiUe.

Pick & with *
3a, x2. Now prek C3 & (Us,)E

with Xas* Vag. Then (Us, 13) IB and xU3

[V3,g) >(Ui, 95) i=1, 20



(V, c) - 9
-> increasin, cofinal

+x I


