Set Operations

Give me the set of elements, x where xisin Aor xisin B
AOB = {x|xOALC xOB}

Example
A={12345 B={456,78

ADB={123456,78

An B={} - digoint(A B)

[When sersare equel
A=B o Ox0A o xOB]
A=B o OX{(xOA - xOB)C(xOB - xOA)]

or

A=B - AOBLCBOA

... and this is what we do to prove sets equal

Give me the set of elements, x where x isin A and x is in B
An B = {x|xOALCxOB}

Example
A={12345 B={45678

An B={45

AND

Give me the set of elements, x
where x is in A and x is nhot in B

A-B = {X|xOACxOB}

Example
A={12345 B={45678

A-B=(123 [A-B=An B




Give me the set of elements, x
where x isiin A and x is not in B OR
X isinBand x is not in A
AOB = (A-B)O(B-A)
Example
A={12345 B={456,78
AOB={1236,7,8

XOR

In claire
«A={1357}
- B={2,4,6}
< C={56,7.8)
< |AuB|?
<|AuC|
- |BuC|
“|AuBu(|
[Sef Tdentifies
AO{}=A -
AnU=A
Doy Demiratien
An{}={}
ATAZA prdempotent
An A=A

= Think of
» U as true (universal)
- {} as false (empty)
+ Union as OR
« Intersection as AND
+ Complement as NOT

Give me the set of elements, x where x is not in A

A= {x|xOA
Example
A={12345

U ={012,34,5,6,7,8910} U is the "universal set"
A-U-A

A={0,6,7,8910}

|AOB|=|A|+|B|-]AnB|

The principle of inclusion-exclusion

AOB=BOA
AnB=Bn A

AO(BOC)=(AOB)OC
An(BnC)=(AnB)nC TR

An(BOC)=(AnB)O(ANnC)
AO(BnC)=(AOB)n (AOC) [Distributivel

AOB
AnB

w| W

=An
=A0O




Four ways to prove two sets A and B equal

+ a membership table
* a containment proof
« show that A is a subset of B
« show that B is a subset of A
« set builder notation and logical equivalences
« Venn diagrams

.. set builder notation and logical equivalences
{x|xOAn B}

{x]|=-(xO An B)}
{x]|=-(xOALCx0OB)}
{x|=-xOALC-x0OB}
{x|xOADOxOB}
{x|xOADB}

Class

prove using set builder and logical equivalence

Prove |hs is a subset of rhs

Prove rhs is a subset of |hs

Class

prove using membership table

An(B-A

- {X|xOAOxO(B- A)}

= {X|xOAC(xOBLCx0OA)}
= {X|xOACXxOALCxOB}
= {x|x0O{} Cx0OB}

= {}

Prove using set builder and logical equivalences




Collections of sets

L:JA:ALDAZD...DA\

NA=ANAN.AA




