
Product of Manifolds is a manifold

4 = Max
claim : A is locally Euclide of deminesion di + de

Pick (p ,g) -> A.

We can
find open

sets U and V century p
and a respectively

with honeomorphians : U-1R" 4 :VeIRh

Define E : UxV -> 1R
*
xR
*

by (E = 0x4)
E(x,y) = (f(x)

, 4(4)



ClaimI is continuous ⑮pic
UxVEIR*xIR& Since dottr is continues

so is T, F

T f Similarly iTzoE is ots,
&

j ->" So by CPPT Ein cs.

Is Ent continuous?

E : R
*xIRE -UXV

# = G
"
x y

+



By the above UXV with the product topology
is honeomorphic to IR

*
x IR

&
2.

Exercise IR
*x1depot

Exercise UXV with the product topoly is

honsonaphic to UXV with the subspace topology

"A product of subspaces is a subspe of products
"

(UxV)ps(UxV)s
-> Mix yo



EXa3aA

= Ef :A-UX : f(x

⑰ all Xis are some then X2 A=50,13
&
X
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*

EsA....,
n -13

X* A = N X" is the setof

*Y all maps from i to X



What would be topologes to putonXp ?

UX
LEA

Topen -> could take these to

be a basis.

Resultinghepology Ey in the "box topology"

For finitely many factors the product topology is the

watest topology such that the projections are
coursent

continue. If we follow that

strategy here



we want the coursest topology such that

#(2) issoon inThe product

for all doA and allUX

S = Et (0) : net, UEX is openby
sub basis

Basis by taking finite intersections.

A basic open set has
the her Us where

each Un is open in XX and all but finitely many



Us are Xco

This is the product topology Ep
.

To & Tb

It is strict in general

TT(h , h) is not open in IRO with the
2. 9 .

nEIN product topology-

(Exercise) .

Hint : If U is open
in the product topology then

#(0)= Xa for all but finitely may No.



By default : a product gets the product topology.

Check everything we proud about the product tepolary
almost

goes over to the case of arbitay factors

In particular, it satisfies (PPT (and the CPPT is

characteristic



Topological spaces constructed by gluing.

X Equivalence relation

1) I = [0
, 1] Onl - circle

A

2) IXI (0
,+) -(by) * cylander#·

3) Ix I (0,4)~( ,4) # syst
**(x

,
0) es(x, 1) · · torus
#

⑭

*
Mohins

4) Ixt (aym(by) 8 strip



Goal : Find a topology on XIr

that matches our intuition above.

AE/ wanted inA X to be as

AxB wouldTa : AxB -> A to bea
TB : AxBB

X EngX/N We'd like it to be

continual,
x1[x] We'll select the

nichest topdady such thatis



tin EUEX ./ : it" (0) is open in X3

i)UUa) = Un I
#
+(0)

atIm
opena =(U

:)-
open a X open onX

I is a topology,

Is i : Xe X/n Cs? Yes !


