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Naive definition of a set a set is any collection

of objects possibly including other sets

Warning this can cause problems

New definition for a set
Define A set is a collection of objects or elements

from a specified universals
we use U to denote the universal set

Beth X CX means X is an element of X
x X mens n XTX ie x is not an element of X

eg EG national numbers

of 2 integers

Specifying on set

Lists
11,2 3

15 apple

I 1 2 41,2



plied
I 1 2 3 20

h l 2 3
I 1 I T t it

set buildennotation

DeIn Let X be a set and PG be some property
Define L oX PG

as the set of elements from X such that
PCx is true

eg f n G I N I n is a prime number

f n G I I 7 m GL n Zn set of even integers
L 4 2 o 2,4 I

I n I n t IN m I I n GIN m n

Prsa strategy
Tp statement of the farm a a 1 611 PG
we need to prove that acry and that Pla is true

If we know that a E h XGX I PLD l he may
assume a cX and Pla is true



The empty set
Defts The empty set is the set that has no
elements

We denote the empty set with
Note we should be careful about using the word the

since it implies that there is only one empty set
This is true but it's not part of the definition

Subsets

Deth Let X and Y be sets
X is a subset of Y denoted X E Y if

Ha CaoX a cY taax a cY

X Y means X is not a subset 8h Y
X f Y means X is a subset oh Y but is

not equal to Y

Protstategy
To prove a statement of the form X E Y take
an arbitrary element aEX and show it is is Y

If we know X EY and a GX then
we can conclude a E Y



ey heh X be a set Then X E X
prost we want to prove VaoX aGX

Let aEX Then a cX by assumption

egg IN E Z E Q E IR E IC
f p T P T

nnuatyreaf integers rational real complex
numbers numbers numbers

Setequality
How do we say

when two sets are equal

A set is given by its elements so we should say
that two sets are equal when they contain exactly the
same elements

Ax.sn D set extensionality
Let X and Y be sets
Tha X Y it and only if

a C aoX a 6Y
Equivalently

XEY and 4 EX

P adgy Pooh by d ble containment

to prove 4 7
first prove X E Y



heh aaX prove aoY
then prove X 27
let a cry prove a c X

set Operations

Intersection

Define The inn of X and Y denoted

X n Y is drained by
X NY al a ex n ai Y

Pr kgy
To prove a CXNY we prove that aEX and

that a CRY

If we know as XAY then we know both
arX and a GY

Union
Defy The union of X and Y denoted XUY
is defined by
X by I al aoX u aEY

p tegy
To prove a G XVY we prove one of aGX on



a EY

If he know a G X V Y we can split into
two cases one where af X and one where acY

Emplement

Deth the relatiu pkm.to iX denoted

Xl 4 is defined by
X 14 1 al a EX na Y

Proofstrategy
To prove a GX 14 we prove a EX and a 4Y
If he know a G XLY we know both aoX
and a FY

Deth Let X be a set whose elements come from

some universal set U
The csmplemo.to denoted X on IT
is defined by

x MIX


