
Inver ses

The inverse of a map f X Y is a map

g Y X smh that go f and fog 1

If F has an inverse we usually denote it by f
t

Q which of thesemaps has an inverse and what is it

I I c
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Qi give an example of a non invertible map

Q Let f X Y and g Y X be suchthat got Ix

Does it follow that fog ly why

Q Let f X Y and y Y X best fog ly
Under what conditiononf could we prove gof Ix

Qi Prove that f is invertible if and

only if it is a bijection

The bijections from a set X to itself are very
special theyform a group a permutation group if X finite
and are therefore sometimes called symmetries of X

composition

S BigLX X II identity the symmetry
set of bijections XO groupof X



Howtoconstructs
Subsets Given a set 4 a subset X E Y is a

set comprised of some of the objects in Y That is

every element of X is also an element of Y

we can think of X as the setof elementsof 4
satisfying some constraints

X ne 2 n is odd and IE n e 6

X 1,3 5 a set of three elements

note that if f Y Z is a map and XEY

If f Y Z then the restriction of f to XEY

is the map fly X Z

x f x

You shouldbe familiar with the basic operations
subut if Xi Xz are subsets of Y then

X v Xz x c Y i k E X or x cXz
UNION

X n Xz KEY x c X and x c Xz
INTERSECTION

using these we can create many sets

The Power Set P X of X is the set of all subsets oft



Disjoint subsets Subsets X Xz of Y are disjoint

when X n Xz 4

Partitions
tf X Xp are pairwise disjoint nonempty

subsets of Y and

Y X v uXk we say Xi Xk is a PartitionofY

Q List all partitions of 1,23,43

Buildingamapfrompiecesy

let X X be a partition of Y and

let fi X Z be a map for each ie i k

then we can define a map f Y Z as follows

For each ye Y there is a unique Xi containing it
k

f U fiThen define f y fily i

x



Preimagesy

Fix a map f Y Z The image or range

of f is f Y E Z where

fly fly yet
Thereis also the idea of Preimage inverse image

or any 2 EZ its perv is

f z y cY fly z

EX I e a l lm f 2,3

z 2 f l to
3 3 f z 1,3 43
4 f f 3 2

theorem Any map f Y Z determines

Image subset Im f E Z

Partition of Y f Cz Ze Imlf
labeledby 1mA

and these data suffice to reconstruct
the map

we simply let fz f Hz Z be constant

with value Z
F

or



Thestandardsetofnelements
Fix me 1,2 a natural number

The standard set of size n is Bn 1,2 n

Q How many maps are there Bm Bn

Instead of writing a map f B By as a diagram

I o I

f a 2

3
y
3

4

we could capture the information by drawing the graph

T Graph f 4,27 6,47 13,1

3 or a a

4

In otherwords f can be described as a 4 3 grid
a

I l O L
where entries are either in the graph or not

Equivalently it is a 4 3 grid of o's and 1 s where

each column has exactly one 1


