
 

Lecture 24

Recall

1 1 141 means there is

a bijection f x y

X countable means

4 1 1

lie is there a

42,3 3
bijection f

t
X

Last time we looked at examples

TE't LEI E 544,6 3

I
2 3 4 It 1

z et tg
E



ITE't 17L 111,2 2

O I I 2 2 3 3

ITE't Hf Q1 T's t s

T E E EE T Z

It F

ITE't 1M 41
Ptt EB 6,94433

E TE 3



First attempt
List all subsets of EB
List all subsets of 423

List all subsets of 42,33

This fails not
going to

have It or E

or any infinite set



Second attempt

Ec 2,3 3 It

is

22,314 3

23

Sri 23

243,4 5,6 3

Be 45,6 3

List the empty set

List Itt
List subsetsof 13
List infinite subsets without

subsets of B



7,71 93

Ift 7,71 93

Does this attempt work

No not going
to hit

EE Leven encumbers

Et O E

For
every set in

this list either x is finite
or

Ttt X is finite



So listing can never

get E even numbers

because F infinite
Ttt E also infinite

In
many

cases we have

seen 1 1 174
We get the feeling many

sets are countable

One way
to make this

precise prove some
general

theorems



Proposition 14.2 2

if A Ed B are countable

A 013 is countable

Proof
Suppose It B countable

This means we can exhaustively
list all the elements

A A Az Az 94

un
Ba b bz b ba

Then

HUB A b az bz as b
e n



This is a similar idea

to how we proved
1 1 1 I

E TE u 7ft



Proper 14.23

if A B are countable

then AxB is countable

Proof
Suppose A B is countable

Put elements of AxB in grid
I

ca.bg
ca b

Ca bz
n

in.caDCaz b Cas b

AxB lamb ai bz Caz b Ca bs



Similar to proof that

I 1 1044

Theorem Cantor 1891

I 4 119 71
We wall actually proves

Theorem
Tet X be a set

There is no surjection
f X PG

This theorem is why we don't

say I I _y

IPC to



Because then we would
have

little IPCTED

but not bijection PC t

Warmup C Preparation for proof

Quiz
Let A and B sets

be an element

if xeA
xEB

A B Tf

A e six 3
B 3

x is in A A Bbut not in B



Warmup 2

PCIE

of

O
i

H

y.IT

Let A Exe It x thx

IEA T

ZEA F

3 EA F 3 EA

4 A T



Get A c IF 4 Etcc
4k

FBecause

4 c A 4 E f Cee

4 E Ift
T

Warmup 1

if xe A
XE B

then At B



theorem
There is no surjection

f PC

Proof
Lef f PC t

be a function

Let

A x c Ift xefeffx

if xeA
thea X ctfu I text A

if xfA
then Xefcx fled A



So in all cases

f CHIA

So f is not surjective


