
HW:cts, open, closed me all independan

Def. A map
f: X-Yis a homorphisms ofit

is a bijection, is continuous, and has a continue invese.

...Q
Exck: 1(x(z=13 Ext(2:1(x(b=13

Each a mature space inheritory a matric from IR?

fiS' -Q g:Q- 5



x +- x -Fitz
1) x (lop

Tools needed to show fig are at riserously

· (xs4) -> xis continuous

· z- 12
is its off a madly are.

z+(x(z),Y(z))

· compositions of its functions are at

· If Aand file I is at

H f(x+ z is cts.

*

if+: X -
Y
is a continuous bijection

8-need not be continuous,



f:(91) - 6

f(J) =(cos(nt),sin(nA)) (f(t)-exit)

It ④
Obviously a continuous bijection

On HW: "is not cts.

Just because this is nota homecophism, we don't

know thatno possible houenorphism exists.



Technical Observation:"continuity is a local property"

Let (X,2) be a topological space and let UET.

Then U inherts a topology: o=SVEZ: VEV3

Excuse:this is a topology.

&*0 It'seasy tosee thatA = U

is open in 0 ifand only if A a

open in X.

Given some f:X-we have the restrictionoff to

fliU - Y

f(u(p) =f(p)



Excuse:If f:X+ Y is continuous thenflic- Y

is also continuus.

flu" (w) =01f"(w)

A kind ofconverse of thisis true:

Prap:Suppose f:X- Yand for each paXthere

existsUp<U(p) such thatflup: Up- is continues.

Then I is continuous

Pf: Observe that X =PzxUp. Let WeYbe open.

Then
f "(w) =X1f-(w)

=(88)lf"(w)



=j8(Uplf"(w)
=exflo"(W).

Since each flop (v) is open in Up itis

also open in X and consequently f"(W) is open, I

flop:Op -> Y
is continus
->

↑ ↑



We wanttopologies that one rash, butnottoo rich

Richness will frequently be provided by:

Def: A topological space Xis doff of for alla,bX

thereexist WatUla),UbG2(b) such that

Wa10b =0.

⑦①
⑨

Old fashional rotation:Hanscoffin

·



Exercise:Singletons in a Hausdorffspace are closed.

A space is ifsinslelors me closed.

Cor:Ina tandoffspace finite sets are closed,

Unless X.3 time findfails Mansdorfness spectacularly.

Metric spaces are Hausdruff
n =d(p,q)

· ·nBz(p)rBz(q) =0
p

Metricable spaces one Hansdorff,



Def: A sequence [xis in converses to X,

Xu-> X

if for
my Uf(x) the exists NEIN

such that ifu >, N, xntU.

Exercise:This is equivalent to the usual definition ofXis a metric space.

↑InaMousdefsame limits ofsermons areanenter
a) Bulls are oven

feworite
open sets

b) Open sets are unions ofballs.



Def.Let(X,2) be a dopological space.

Abass for the topology is acallion BET

such thatfor all UKthereexists a subcallation B'B

with u =0B.
BEB

Note:toshow some collection B of subsets ofXis

a basis for the topology you need to:

1) show that the setsin B are open

2) Every open set
is a once atthings in B.

1) is easy
to forget.

Exease;2) is the same as



"for all US and all pEU there

existsBEB with paBEU"


