
 

If A
isÉetthÉÉ means x is an

element of A X EA means x is not an element
of A

Ex A I 2,3 Then ZEA and 4A

Def The emptyset is the set with no

elements It is denoted 0

XE O is false for every x

Sets can have sets as elements

Ey A 1,2 redblue is a set with
three elements two of which are sets

themselves

1,23 EA
I 4A



Otherwaystospecifysets
Inwordi Let B be the set whose

elements are the first five
prime numbers

so B 2,3 5,7 11

Let IR o be the set of all
positive real numbers

Bypatterns o E 2,4 6,8
E is the set of positive even numbers

P 2,3 5,7 11
P is the set of all prime numbers

These first two methods are somewhat limited



SetyzilderNotation If Pax is a sentence

x I PCA or x Pa
Inchthat Tuchthat

is the set of all x such that Pex
is true

If A is a set then

x cA 1 PM

is the set of all x such that x c A
and P x is true x is a bound variable

E n I n ein and n is even

Also E ne N I n is even

Also E ne IN 2 In

IR o x EIR 1 x 0

Also IR o year I y o



Transformationnotation If A is a set
and f is some function defined
on A then

f x I xe A

is the set of all objects f x obtained

from all X EA

E Zn I n in

S n I ne N
transformation

m I there exists new such that rim
a SetBuilder



Ex Let S n I ne IN be the set of
positive squares and C n Ine in the
set of positive cubes

Define A xty I xes and yea
Then
Inwards A is the set of integers
which can be written as the sum

of a positive square and a positive cube

Pattern A 2 5,9 10,12 17 24

SetBuilder
A ne IN thereexist abeIN suchthat n 2 63



Subsets

Def Let A and B be sets We say
A is a subset of B written A EB
if xeA implies x EB

That is A EB means every element of A
is also an element of B

Can write as VxeA xEB
or Fx x cA xEB

E 2,3 5 E 1 2,3 4,5
IN EZ

Z E Q

Q ER

Ex Any time we use set builder notation to
write

A x e B I PG
we have A EB



My For every set A O EA

Proof The sentence x e 0 is always false

Thus
yep x EA

is always true so 0 EA

Thin For every set A A EA

Proof The sentence

XEA XEA
is true for all x so A EA q

Def Let A and B be sets We
say AIBif A EB and BEA

So to prove A B we usually have to prove
2 things

A EB x cA B

BEA x EB XEA



This Let A and B be sets Then A B
if and only if x cA x EB for all x

Proof A B is logically equivalent to

CA E B A BEA

Xx xeA x EB A A GEB XEA

A xeA xeB n GEB XEAD

Xx x cA xeB

since UxPex n x Qu Ux Panas

Ex Let's prove

x e 21 2 1 I 1

A E
We must prove A EB x cA xEB

and Be A GEB EA



Poof E Let xeA Then x EZ and
x2 L So

x2 1 0
x 1 XH 0

Thus x 1 or x 1 so x EB

2 Let x EB Then x 1 or x 1
Either way xeZ and x L
SO XEA

Def Let A and B be sets We
sayA is a propersutset of B

written A GB if A EB and A B

So A GB means

x xeA xEB a Fy yeBayEA

Warning Some people use c instead of E
C does not mean proper subset


