
Exercise:Shaw that the CPPTholds for the product tap

and is characteristic,

IRO, box

IO, prad.

IN -> R (sequences).

When is a sequence continues into IRO, prade?

3x3x1
=

(xalh,xcia),
aREE

k1Xx- xk(j)



We have convince
I we have

conversace factorises

x=1, (12, X,(2), x, 13), --

Xz =x(R,X2(z),X2(3), .
- -

Asle,too sup Inc do-

↳ &abanded (2(x14"↳
2(xi) <00



QuotientTopology.

Topologicalspaces made by "glueing"

I =[91] Ou1<->-

*X= IxI(0,7) -(/,y) ·.
X(n - setof

equivalase classes
# ·

ΔX =II(0,y) - (,y) · A

·

"J
(x,y)w(x,)) &

*
D



XaIaI (0,y) -(,1 - y)

-toaquimken
·

XIv is the set of equivalace classes

[x] =3z6X:z- x3

If Xhas a topolasy, is therea natural topology
to put on X/v.?

Ac X

#i X -> X/w projection xxY-X



We wouldlike tobe continuous,

We'll seek the orchest possible topology on X/

so thatit is continuous,

Candidates far open sely

me U where ) is open inX

+ x =GVEX1w: π(r) is open MX3.

X(r Is a topology?

Is X/vET?ixleL
=

x o e



Given EVa3CzywithHlaopen on X

13 #"(UVa) open on X?

+
" (UVa) =U(π"(Va))
-

open in X
H

+

(fy) =1 +(k)
k=1

So yeah, is a topology, thequotienttepokay,



/ When working domestairs, think upstairs,

I
Xa

D) points in X/r

Def.If x- XI, Theer over

xis *(5x3].

(it'san emmialace class?)

Mr Cups -Goπ



2) setsdownstairs one representedby their

preimages under projection.

Def:A set AIXis rated wint.

If A = π" (UV) for somesetW=XIw.

Exercise:Asetis saturated precisely when it's a man offibers.

IxI(0,y) - (,y) V is open downstairs.It

X
#
" (V) is open upstars,

:A



Recall the CPPT
f

z-> xxy

f. is itsoff of, toof macts.

Iff is continues, is I continues?

+* Yes!Composition!

X(z-z If I is continuous, is of continuars]

Suppose USIis open.

Is f"(8) open?

Iff+ " (f"(0)) is een in



Butit"(f"(0)) =(foot"(r)
=F

"

(0),
Since I is continue, I"(r) is on in X,

+*
Pro:Characteristic PropertyofQuotiat

Topology:

f : X(r-Z is

X(z-z
Itoff fott:XxZ

13.

3) Functions withdeman X/u une

represented by "ceturn"functions with daran 7.



IfH(x) =H(xz)

x- we better have I(x) =F(x),↓
x(n -> z
f We say that I is constanton

The fibersofif

F(4) =F(z) ahave

π(x) =π(xz),
If Iis constant on thefibers ofits
theexists ofthat makes this digun commute.

f([x]) =f(x)


