
Previously on Math 651...

· Second countable spaces admit a countable basis

= first countable=> sequence orgnats

=> separable (admit a countable dense subset
-> Lindeloff Cerey cover has a countable subcover

· Manifolds
- Locally Euclidum of dimension n (each point

has a ubled

~ In
- Hausdorff

- zm countable

(Many examples asserted
,
but few prects



· Subspace Topology
AX FA = EORA : Vis open mX3

- If X is Hausdorff so is A

- If X is 22 combble so isA

- If X is ametric space, the subspace top +metre top on A agree

- i :A-X is always continuous

Infect : ifI is my topology on A and it is ots

(A) -X then NAo
It is the

courses topology for which it is continues.



Big Deal : Characteristia Property of Subspace Topology:

of The function f is continues

ifnot is.

zxA
"A function is continues into a inspace iff

it is continues into the umbiet space ."

Two easy facts

1) If f:X- E is its and AEX

Then fle : A - Z is ots.
Z

fla = fo it Crestriction at doman)



2) If f: -X but flE)EY the
iscts

F :ZeY isots Crestriction of codumen)

Entit f isis so I is

z- Y (We topically don'tdecorate... )
E



What do I mean by "characteristic property? It's a property that

definesThe topology abstractly·

We sy a topology on AEX satisfies the cher property
if veneer fiz-A is a map , the fis its iff Fe fort is

FgX
-- Mit
7- A
f

Claim : A topology on
A that satisfies the characteristic property

of the subspace top is the subspace top.
&

Note :



Pf : Lot As be A with the subspace top and let

An he A with arandom topology satisfy the clow prop

I wat to show Idsr : Ast Ar

Idrs : An-An are continues in which

use the topologies are identicali (id : (E, (E,et is
otsf =Tz(

2

Q Idrin X Since Idoo is cts - Ern :An-X is ots
-Pian = FAn:An-X is its.

Art An



X

②
Since JAw B ots

so is Idrs
Ar As

Idrs

As
- *Ar Since [As is ats so is Iden :

③ As-> Ar
Idsr

Trop: Suppose X is a tap space and AEB *X.

Then The subspace topologies on A as subspaces ofBadX
coincide

Pf : Let Ap and Ax devote the two topologies.



We'll show thatAp satisfies the clow propet

&

Fup f is ots ETE is by
B

-> cher property appliedto AcB.
z-
f ↑ is its iff f isby do

property B2 X,

#itabedding ,it

f is a honeomorphin ofto its imagh (2) subspace

=> injective

# Fa not a hone.
its !



intuitively not
a Kareo

.

~commaconstruct
But first :

1) X ex in #

Yot y in R
=> (t)- (4) in Run

2) it : R
***
- IR" is ats

.

(Exercise



AER" subspace

f : A - R

Graph off = E(xf(x) : xe A3.

The FiAeX> (f(x) is a topological
enbedding.

Pf : E(x) is injective(obvious)
a (metric space orgnats) N

Incase is it : /R*** R " which is ots. -
A

-ms" is a manifold. S = EXER : K = 13
und county
Hausdaff trive



S = Ext$" : xi ob

U = Thi ((0 ,00) so is open.

S& = UlS" so is open in S?

f : Be R xe Fx1 is ots (calc)

S is If so is homemophic (as a schemeat

1 and have about 51) to B .

S" = Exts" : X1403 is homomorphic to S



via R(X
,X)-> (x - * +)

which isots IR*** R and have

·obso girls (R+

an gat S
+)

Most points in 3"now covered
.

Conly thosew/Xn+0)

Exercise : (xix, ..., Xn , Xin) to (, xe :; fresstu)

descends to homeomorphism Sig


