
 

Subsets

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

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

Can write as cA EB
or Kx EA EB

Ex 2,3 5 1 2,3 4,5
IN 2

I Q

Q EIR

Ex Any time we use set builder notation to
write

A c B 1 PG
we have A EB



The For every set A A

Proof The sentence c is always false

Thus
e EA

is always true so 0 EA

This For every set A A EA

Proof The sentence

EA EA
is true for all x so A A

Def Let A and B be sets We
say A B

if AEB and BEA

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

A B cA EB

BEA EB EA



The Let A and B be sets Then A B
if and only if CA EB for all x

Proof A B is logically equivalent to

A B BEA

A EA EB Vx EB EA

IX EA EB EB EA

x cA eB

since A Pa a x Q x Kx PG nQW



Ex Let's prove

H E

We must prove A EB EA EB

and BEA xeB xᵗA

Pref E Let EA Then EZ and
2 50

x2 1 0
x 1 XH 0

Thus L or 1 so EB

2 Let EB Then 1 or 1
Either way EZ and 2 1
so EA



Def Let A and B be sets We
sayA is a

pop
subset of B

written A B if A C B and A B

So A EB means

x EA B y yEB y A

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

Warning c vs E

E I c 1 2,3 is true
1 c 1,2 is false

13 1,2 3 is the

1 1,2 3 makes no sense

Ex c because EA for every set A
but because e is always false

Ex Consider the set whose onlyelement is
Then e 0 and 03



Algebraofset.DE
Let A and B be sets

The union of A and B is the set

AUB I EA or eB

The intersection of A and B is the set

AnB I EA and eB

The relative omplement of B in A is
the set

A B I EA and B

Also called setdifferenc.ee

Pictures

111111 A B B

AUB AAB ALB



Ez Let E ne N I n is even

2,4 6,8
and

P penI p isprime
2,3 5,7 11

E UP ne INI n is even or prime
2,3 4,5 6 7,8 10 11 12,13 17

En P ne N I n is even and prime
23

E P 4,6 8,10

PIE 3,5 7,11

IN IE ne INI n isodd

1,3 5,7

ELIN 0


