
ValentinesDay special
consider the following identification space :

D

V := if A

*

You can think of V as two Mobius strips -

glued together orthogonally .

Now modify V by deleting the midlines from
both strips :

q
V ' :=

I

F-- - ----I- - - - - A-
:
I

*



You can make a paper
model of V

'

by
taping two Mobius strips together

*

and

then cutting along the mid lines .

What do
you get?

*
To get the most striking result , make sure
the "

chirality
"

of the Mobius twists are

opposite .



Bey's

Leery goats
• understand

"

arbitrary
"

products of sets .
° defn t 1st22nd chains of product topology

Record for set, X, 4 , the Cartesian product of
X. Y is Xx y -

- I lay) l xex , y t Y f .
This has two projection maps

Xx y

¥ hi .
Y

satisfying a universal property :

tf
,
: 2-→ X

, fi. 2-→ Y F ! h: 2-→XM at
.

2-

It!h€××y¥ commutes
.

X
KT TX

y

Eal etc x Xx Y Y satisfies and is specified
by this property .



We can also form the disjoint union of sets :

X ey i = Xx { if u y xH
T T
x " is

y

This salsifies the universal property indicated by
Z

t

×
til I

Y .

May form the dosjoint union of a collection of sets
{ Xa 1 a c- Af as well :

×
,

Leta Xx
-

- { (M) / x Ella , ae-Af

Universal property : tf Ha :Xa→ Z la e- Af
F ! h : IXa → Z s.t . hia -

-Fa theA
.

Z

Xa Xa . - - - Xp,



We can now form the product Tl kadeA

of a collection of sets {Kala eAf as the

set It : A →II.ax. I Hate Xa Haetf
I

really is LX,)

Universal property :

Z

"

¥ .

Xa Xa , - - - Xd.

Now let's get topological : let Hal atA f
be a collection of topological spaces and consider

X = IT
aEA
XL .

Defy the product topology on X is the topology
gen 'd by the basis III! / Uae ka open and

ahhhh,finitelymany ) .



Azt characterization the product topology on X
is the coarsest topology on X for which all of the
prog

'
n maps an :X → Xa are continuous .

PE Homework .

Second characterization The product topology
on X is characterized by the following
universal property :

Flunction f : 2-→X
,
f is cts iff Katt ,

aaf i 2-→ Xa is ots
.

PE Homework .

E.gg When is a function f : 2-→A cts

⑧
( IR
' with product top = matric topology )?

Have fGI -- Hitz) , fit)) where
Z

4-¥
,

so f " ets iff its component
* functions f

, , fu are Cts .

µ
&' ¥
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Justification of :
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