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X
,
xXzx -- xXy

Tj = Characteristic property*I of product topology.
Xi ↓ is continues iff#each fi is continues

f(x, y) = (x2- y2, xy)

fi(x,y)= x=+2
fa(xe) = xY



z> X,
Claim : - is continues iff

each fi rs.

*I Supposef is continuous.

Xi Then fi = it, of is contines

as it is a composition of continues
functions.

(Each it is continues by construction).

Conversely
, suppose

eachfo is continuous·

To show f is continues we show -"(S) is open



For every subbasic open set it; (v) where VEX;
is open,

Sil... 15

f"(B) = f
+ /Si) =f)
-E(V)f(s)= f (+(v)

&
=Tjof)"(v)

a par
= fir)open since

fi is continuous
.



I sweaked by sobbosss &
M

on X

fiz -> X

-Sisomal
a



The characteristic property of the proed top. 13 characteristic !

CPPT

Suppose - is a topology on X= X
satisfying wher f:-X is a map

fis continues if jof :Ifj is for eachj.

ThenT is the product topology.

Let (X
,
m) be Xir) r for wordam

and let XP) be X with the product topology,



I claim that each it : Xcr) -> Xj is continuous,

Iden
Ja X(-> Xir) X2X
=Q
↓
+ Tod fi g(x) = X

Xj
Since Idrin is centium, the CPPT implies each is 13.

Idr
,p

Xin-> X(p) Since eachright is
continues so is Idrop

is hit, by the CPPT.
Xj



The same evagiom with p and r interchased shows

Fardathancophoneast
Exercise,

Xa)xXg~XxXexXy

↳ Homework CPPT !

2) If B,
isafer X, und Be is

Exercise! a basis for X then B= EBixBriBeB, BatBa
is a basis for XixX2,



WE X, xXz, open

xU] BEB XEBEU .
given

xe VxwU
W

3) A product of two second countable spaces
is

second countable,

Is a product of two
manifolds again a

runfold ?

Yes! MixM > Made



Sx ⑳
⑭R
...

S'xS' = Th toos
]

=
Products

Quotients


