
 

Set theory section 2.1 3

A set is a collection of objects

A B C a set capital roman letters

set notation
what

we'll callS x e Z X 5 a member
T n of the set
these

a
nmeaeYY fnFhE

such that
integers

a restriction on what integers are actually
intheset

IR the set of all real numbers

C a member of or an element of

not an element of

C a subset of
5 the sample space

containing all
possible elements



Discrete set S O 2 1
of integers 0 I 2

Senetaffnumoey S o 2 tox
set of S o z
real numbers 0 I 2

These 3 are all different sets
2

Additional examples of sets
B te IR i OE t Coo

and

A TER i l et ez

B Purdue ECE students

A ECE 302 section 2 students

For these ACB or A is a subset of B
if every element in A is also an

element in B
for every WEA then we B



More definitions

A B sets are equal
if and only if iff
they contain the same element

otherwise A B the sets are not equal

Note A D if Ac B and BCA
this is a common way to prove that
one set is equal to another

The set with no elements is the null set
or the empty set

Denoted 10 or

Question's is it CA Is A CA

Is lo EA Is A C A



Three basic set operations
Union Intersection coniplement

Union AUB x x c A or x c B

also ATB fA
AUB

Intersection A AB x TEA and xeB
also AB AAB

Complement A x i x A

raison

Sets A and B are disjoint or

mutually exclusive if AAB Of



Combinations of set operations

we use parentheses to denote order of operations

commutative AUB BUA
AAB BAA

Associative AULB.ve AUB Uc

AMBK AAB nc

Distributive AULBAC AUB n Auc

AALBUC LAAB VIA ne

Identities AUG A Ahs A

Complements CAY _A

AVA _S AAA 0
A US S And to

set difference aka relative complement
A B x x C A and x of B

those elements in A that are not elements ofB
A B A ABC Note donot suffect the

values of the element's tenements



Example from HW

a AV B Vc A v Bev c

H'Tito

i i

fFALSEJ



Demorgan's Laws combining
complements intersections

and unions

in
i E E

A AC
2nd

ABY AVB

pAAB is shaded
CANB is unshaded

as is A curse B AAB A'AB



Unions and Intersection's can be repealed
for an arbitrary number of sets

µ Ai A V A z U As VAN

or even an infinite number of sets
00

U Ai A U Az U
I 1

Definitions

mutually exclusive A Az An are mutually

exclusive if for every its Aia Aj p
i.e if Ai and Aj are disjoint

collectively exhaustive Al Az An are collectively

exhaustive if Ai S

partition A Ar An form a partition if

they are both mutually exclusive and

collectively exhaustive



Visually

mntna.hn ions

Collectively exhaustive

e

Partition

Banoth ite't'TheInnainmai

Ai Az As form a partition


