
Last clas: 5 is a manifold

S
n &

N =(0,..j0,1

- --1pairann->

o(p)=x

↳ Stereographic projection.

·(p,, -3)Pn+1) =p(p,c-..sp)
o:S/5N3 -> R" is continuary as itis the

restruction of a continues function



o
+(x,...,x) =
,1(2x, - ..,2xn,(x)- 1)-

x

or" is continues (RY12M+ & is a hameonaphs

image lies in 5 S" (583- R"
so is it into

&Topology
Two topspaces X, Y,

XxY =G(x,y):x-X, yty]

what'san ordered pair?It's a mp 30, 13-XVY
010)X

o() =Y



We wanta natural topology as XxY.

.

A=X 1 -X

xxY X
projections. We want these to be continue.

xiis
for a setXis a collectionof

subsetsof such thatUS =X

YS
=x



Given a subbasis we construct a pre-basis as follows

B =G,5,1...15,:5,...,Sk*8 foramek

Is this a probasis?A =B, UA =UB

g-B.1Bc JBs g-BsIB.1Bz

Our B is closed underintersections!
finite,

· itis the smallest talesy thatcontains B.
B senates a topology it'sthe inteserton atall topolospies

that cantean



& itconsists ofarbitrary ones
ofelevates ofB,

This tenology is thesmallesttopolway that contains A

Why?Any topology that contains of most also contain B,

Prop:If Yhas a topology seventedby a subbass A

thenfix -is continuus

iff (s) is genis Xfor all SES
↑

"subbasch open set"

k

f"(s,1...15,) =1 Iss)
↳



XxY top an X

A =GT*(0):Uat3 UST,"(V): vezr3
8 - B - Txxy

↳ pradenttopology on XxY

int



New basic
open sets have the form ix"(0) 1Tf(V)

U open in X

V open in Y,

·finitely may spaces X...., Xo

inXx =x.x... xXn

(x,s - --,Xn)xitX;

Subbasis:a
=U ST5*(0):U=X5 is opening

F1



R"sadly no has two topolgies.

↳ Rx... x/R
Arethosethesame?

↳mes

⑭
z-A
f



zf FXj Characteristie PropertyofPradestTopology:

5
=
1

f:z- Tx, 15

↓ J=1

F-t continus iff each Fj=πjof
is continues,

X;

P:Suppose f is continues. The projections isone

continuous by construction and hence so is each toof=],
Counsely, suppose each Itis continues,

Consider a subbasic open set150) <πXx



Then f" (T5(r)) =(of)" (0)
=F5(0)

which is open in as each it is continues,

Since -(s) is open for every sub basic open
set 5, f is continuates,

Dm

--

fi =πjof

↓ H. ,π2

R -> 2 πof(t)
=cos(

a component Tzof(t) =sin(t)
function, -(cos(t), sM(A))



Afunctor :Z-> πXKis cautious off

its component functions and continuous,

->
prewing

thatIR" satisfies the char property atthe

product top,

This begs thequestion:Is the c.ppt characterste?

X= Xx X(p) producttop

Xir) random top satisfers CPPT

Clamn:X(r) =X(p)



We'll show this by shammy Xcostero X(p)
X,p Eg Xir

are continuous,

I clam Tj(r):Xcr -> Xjis continues for each s

XueXcr Since idus:Xa -> X(r)

idrh+. 13 Its and since

Xcr satisfies CppT,
X;T* is continues,



X. X(p) Since 4j(r) 15

:(+;0)
Cts

S
so isidrp.

↑
for each j,Xj

①A(finiteproductofHansdooffspaces is Hanscoff.

Exercise.

2) If B, is a basis for X and BC is a bass
-

->

her Xu, GB,xBn:B,8B, and ButBe'] HWis a basis for X,xXz.


