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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.



3) Aproduct of two second contable spaces is 2nd cantable,

X., X2, 43 X,xXzxX3 (X,xXz)xX3

(x,y,xz) (x,y),xz)

HW:(X,(xi - - x (r) x Xnx is home to x.x... X X1+)

Use:<pPT

-

Want to show:Aproduct oftwo manifolds is a manifold.

M,",vk 1,xMz
G dimana disda



X, Y top spaces

UI Ul AxB has two topologies

A, B subspaces

1) subspaces ofproduct.XxY

2) product of subspace topologics

HW:These as the same.

Please use the fact that CPPT is characteristic.

Hint: one of the dmsoms will be a square!

#X and Iare locally Enoliden with dimensions exaddy.

We wish to show thatXxiis locally Eac. w/doe dx+dic



Let(x,)E XxY. Job:There existsan open setabant(x)

↑↑
names to RAxtdy,

There exists UseX, xaUx and 4:0x-1R* is a homeo.

There easls OylYyeUs and 8:Up-1Rdis a hare.

Let U=UxxUy ·

Ifcontains (x,3). It's a

basic opens setand hence is goon,

Define I:(Ux xUy) -> IR**x/R& by

I(x,y) =(4(x),d(y)).

④"



We will shortly see that Iis a hareomorphisse, from UxxCy
withthe producttop.

Execse:For all K,LIN RYxRen pk+

Since U, x Uywill theproducttop is the same as Uxxly w/ sabsome

topolises Iis a haremorphism from UC XxYto 1940,

Leanna:Suppose X, Xa, Y., Ye are top spaces and fix:-Y me

centures i=1, 2,

Define
fixfa:XxX= -> 4,xYr by

(f,xf)(x,y) =(f(.), fz(i),

Then fixfs is continues and more cover, of each 1 is

a) have ourphism in text is a homemorphism,



Pt:To show fixta is contruous it suffice to shown

⑮% (fixfa) is continues for i=1,20

But p0(fixfe) =f, which is continuous,

Suppose each fi is a hamemorphism. Then

fixfu is invertible and (f,xz)" =f,"xfel

-discontinasaseachfillonewith
on aanend

is an ata manifold,

New manifolds gl
amesion

5

sixS is a 2-manifold CT tous
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n - times-E
Arbilary Products.

3Xa3ac
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·IXa
= f:A- UXa: f(ctXe feralIxe A3

atA
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xxY A =20,13

XK

f:90, 13 - X0Y

IfloEXtot



Notation X
"

Each Xx is X, A= 30,..,n-13

W

XEach Xai X, A =NN

(x-valued sequences

xXY me sets

Xo is Xfor all a

and A =Y.

2f:i + x3

Ist Xa empty? No! #onof Choice.
-



Two natural chains for bases on X.
hoxtopology

&T :IfU/ UaeXa is open are basicare sets

tp: subbasis from To "(Va) Une Xo is open,

Tsi' (Unn) <basic open setsareo
upx.0x,xX... X

(πx" (uk) =I1Ux
EvidentlyT is strictly fiver than p If



there are in finitely very factors

2
TT

⑥* ↑
#of(ai)

↑↑X. isoffal

①N"asHr(x)- 4k(x)
fix- 1" an - aiX => flan) -> f(a)r/RU
2

f is cliffTof is at
↑ I
πk(f(x)) -> πc(f(a)


