
Pre-class Warm-up!!!
What is a relation on a set  X ?

a. A rule  a*b  for multiplying elements of  X  
together.

b. A specification  a*b  that some pairs of 
elements of  X   might have and others might not.

c. A subset of  X x X.

d. A specification  a*b  for all pairs of elements of  
X.

e. A mapping  X -> X.

f. Something else.

What conditions does an equivalence 
relation satisfy?

a.  a*a = b for all  a  and some  b
b.  a*a  for all  a
c.  a*b = b*a
d.  a*b => b*a
e.  a*b  and  b*c  =>  a*c
f.  a*b  and  b*a  => a = b
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Write ab ES (a , b) lies in the subsetof X .
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Proposition. 1. The projective plane is one 
Möbius strip with its boundary sewn onto a 
disc.
2. The Klein bottle is two Möbius strips, 
identified along their boundary.

Kleinbottles
E

=
3

IRP2 is
4C-Ev

[

Y Doingonlythegluingone set↳Mobusstipis,e
MobinsMobius

+b =d c=a
3 big c =a

strip.stup
= which tengetglued alongia

boundaries-



Review

Interior, closure, boundary
Funny topologies

Metric spaces

on finite sets e.g.aInterior A = largest open setcontained inA-

Closure A = smallest closed set containingA
-
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