
 

Warmup Prove that

f R1 3 RIED
X 3

is a bijection

Recall A bijection f A B has an

inverse function F B A such

that
f ly x f x y

Ex Sin IR IR is not a bijection

but sin E I 1,1 is

Its inverse is sin 1,1 L E E

sin ly x y sin x

and EEXEE



Then Let fiA B be a bijection and let
ft B A be its inverse Then

f of ida A A
and

f oft id i B B

This is essentially a rephrasing of the fundamental

identity f ly x fix y

Proof Let x EA We must show

f of x ida x X

Set y f x Then by
definition of f

f ly x But then

f of x f f x f ly X

Let yeB We must show
of 1 ly idly y

Set x f ly Then f x y so

of 1 ly f f ly f x y
On



for let fi A B be a bijection Then its
inverse ft B A is also a bijection and

ft
l f

Proof Let fit B be a bijection

ftissurjective Let xeA
We must find yeB so that f ly x

Set y fed Then by the theorem

f ly f fo X

fisinjective let y yze B such

that f ly f lya
Then

f f ly f f Lys
so by the theorem

y ya

Eff By definition for xeA and yeB
f x y e x f ly fix y
Thus f J f



The following theorems are proved using similar
methods

Thy Let fi A B and g B A be functions

If
gof ida and fog ids

then f is a bijection and g f

Thy If f A B and
g B C are

bijections then got A C is a

bijection also and goof fog



Cardinality

What does it mean for a set A to have

exactly n elements

Ex A 4 red has exactly 3 elements

How do we know We can list them
1 4
2 red
3

This is just a bijection f 1,233 A
surjection every

element in A is on the list

injection no element inA is on thelist more than once

Def Let A and B be sets We say A and B

havethesamecardinality denoted IAI IBI
if there exists a bijection fi A B

Boy A and B are equinumerous A B

This is an equivalence relation



Them Let A B C be sets Then

IA Al Reflexive

If 1A Bl then 1131 1Al Symmetric

If IA Bl and 1131 14 then IAI ICI
Transitive

Proofshett ida A A
x tox

is a bijection

If fit B is a bijection the
ft B A is a bijection

If fi A B and g B
C are bijections

then got A C is a bijection

If A is a set and new such that
A and 1,2 n have the same cardinality
then we say A has cardinality or A has

atynelents and unite lat n

We also write 101 0


