
 

Lecture 23

HW Due Monday
Last time if X and Y are sets

Defered

IH 141 means If X 74 bijectio

1 15141 means Ff X 74 injective

What about
multiple

choices

If X 74 surjectio

1 12141 means Izf x xiaje
T
Tale this one

Wanning xf has no meaning
e
g Itt has no meaning



Example 1,213 3
E 2 4,6 3

I El El
ie is there a bijection

f E

ie is there a

f E
which is surjective and

injective

Yes
iijective

f G 2x tf y

Saa

2e 2y
surjective
given YEE V

Ift E f HE y



We've just shown that

I l El

80
Quiz I
1 Ec F

True x E x c Ift

6640
Z

E It T

False le t but I E

i

This is THAT
IBfa surprising feature

of cardinalities infinitesets



I I I I TE E ionia 3
Is there a bijection

f

Yes
fix

x odd

Iz x even

E.gg
f e o injective
f 2 1

Plausible

f G L surjective
f 4 2

f 5 z
Plausible

f 6 3 So Cplausibly
f 7 3

4 bijective
4
5
5

I



How to formally prove that f
is a bijection
Easiest way

show that f
has an inverse

Here g It

gCx 27 Xco

2 1 420

E
g gts 2.3 1 7

Then verify
gCfGD x fCgCx x



Note on notation

To describe a function

f It X

we can just list the

function values

E
g
The first example f Ift E

can be written
2 4 G 8 10

fast staffs
The second example f TE 7

O 1 I 2,2 3,31
With this notation we have the following
dictionary

function X infinite sequence
of elements
in X

surjective every yex
can be found in

f he list

injective emo duplicates in



So far
Qlt o T E E Ia 3 TEK ITE't

p I KIEL
ratios of positive

integers Cando

IET I I

Let's attempt find bijection

f
Injective

f F Xb surjective
Xc bijective

life I T I

a it is injective no duplicates

b not surjective
2 is not in list

O e Inf Ci e is O en list



No not in list

even though limit is 0

To say
that something is in

list must be able
to Etheonetically tell what
position it occurs

E g it is af position 100

E.g 0 is af position

Another attempt

off I s Es F E EEt.TT

Not surjective messing 2

on't i EE.EE
Will I get Etta



Will I get Eq
Yes wait until

testing numbers with

denominator
g't

F F E

So its surjective and injective
So we have a

bijection

So
ITE't _IQ'T



amI h

IEEI
ITE't PETE l
Recall PEET set of

subsets
of

ol 213 23

3
Is there a bijection f It PC

Attempt

1,255,923,4423 233,5433 8433

Gris 243
Or

List all subsets of of
List subsets of EB thatseheadfe

yet



Or

o List all subsets of of
1 List subsets of EB that Hafele

seen

yet
2 List subsets of Ei hated L

yet
3 List subsets of 4433

thatsqheLaggete

8 List subsets of Eli 83thatsehg.ee

Will
you

see
Yet

5,6 83 in the
test

Yes in step 8

Will
you see

2,4 6,8 100003
Yes in step 10,000



Is f surjective
5 t pC t

Aus Yes N

270 0

Which element of PC
is not in the list

yes 3
not in Imf

Ct Imf
Because everything

in our

test is finite
Imf is anissing all infinite

sets



PEET

of

i

2thing
1 Fix our attempt

2 Go back to f TE Qt
ex

describe like step
by step

process


