
Closed Map Larma:

Lanna. Acontinues was from a compactspace to

a Hausdorff space is a closed map,

Pf: Suppose fix-Y is continus, X is compact

and Y is Hausdorff. Suppose A=X is closed,

Since X is compact and A is closed, Ais compact.
Since I is continues f(A) is compact. Since
Y is Hausdorff, f(A) is closed.

Cor:If X is comparat and Y is Hausdorff and fix-4 is

continuous and subjecture than8 is a quotioil map,

Pf:f is continues, subjective and closed (and have
tubes saturated closed sets to closed sets)



Cor:If X is comparat and Y is Hausdorff and fix-Y is

continues and bijecture than1 is a home morphism,

Pf:We need only establish thatis continues.

If A=X is closed then (f)*(A) =f(A) which

is closed.

Cor:If X is comparat and Y is Hausdorff and fix-Y is

continues and injecture the8 is a topembulding.

Pf: Note f(x) = T is Hausdorff. So fix- f(x)

is continus and bijective from a compact same to

a has doff space and is have a home morpluten.



E.g. [0,1] /w is hememophia to s

Or 1,

f: [0,13 -> S f 13 ats, sonjecture.
2xx [0,17 is compactf(x) =e [S I

is Hausdoff.

↳
=7 I is a quotient map,

Co, 1]
f and it make the* I some identifications.

[0,1/m
S

So the quotients are honenorphic,



D=E(x,y)=1R:xiyb
⑧ 12/2D2 Camb if 3b=2D)

Clumis BYLD* S2 ⑭I
f(x) =cosit. (0,0.-D).(x,
#i M-.
I is at, sorjective, domain is compactly codein is Hardest
and a makes the same identifications.



quotientma
2

D ↓

* If.2S
Prop:Suppose K IR"

o is compact
e convex

③ is

it

nonempty interior.

Then K is homomorphic to D*=SxcIR:1x<13

by a homeomorphism taking 64 toSun



A c R" is connexif whenever a,
beA,

b xa +(1-xb =A02Xl.

~
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⑪
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Othernations of compactness

1) X is limit printcompactif every infinite

setin X has a lot point.

2) X is sequentially compact of every sequence

in Xhas a conversant subsequence.

In saeal neither 1) nor 2) ae equivalent to

compuctres

X =RbutOCI is open.A U =-U.

Clam:X is notcompact but every nonempty
setin Xhas a lot point.



Un= Eun] are open, no fante subcover.

If A=7 is conempty thenneAfor

some a Claum: -n is a land point atA.

Let U be open and century -n. They
neU as well so OAAF4.

⑧



Relations 1) compact -> limitpointcompact (always)

2) limit pointspot-> sequentially spot (1tatable Hausdorft)
on3)sequentially compact=> compact(countable --

metrizable (

andoutable -Hasdoff => all 3 are equivalent

metricable



Prop: Compact spaces one lunit point compact,

Pf: Suppose X is compat and AX has no lant points,

We'll show thatAis finite. Notice, since Ahas no

limitprints itis closed. Since X is compact and Ais

closed, Ais compacts Leta tA. Then a is

not a lumit point of A. Hace there is an open
set

U with OMA=5alo there sisters are opens

in A, thecome ofA by singlets admitsa fate

subsaver and here Ais finite.


