SET DEFINITIONS

ltem Definition Designation example
set collection of objects {1,3, 5,7} my deck of cards is a
set of cards
Empty set a set has nothing in it 0
Subset A'is a subset of B, designated by | U = {x € Z: P(x)} where P(x)
AcBorBoAifal membersof | means1<x<7, xisodd this
A are members of B uses subsets to define the sets
Equal sets Two sets are equal if they
contain the same elements, i.e.,
AcBandBc A
Proper subset | AcBand B« A

Number designations

Ror R collection of real numbers

Qor Q collection of rational numbers, that is consists of p/q where p and q are integers
ZorZ collection of integers: ..., -2,-1,0,1, 2, ...

N or N collection of positive integer (does not include 0): 1, 2, ...

Intervals

Letab e R

(ab)={x e Ria<x<bhb}

bounded open interval

[a,b]={x e Ria<x<h}

bounded closed interval

[ab)={x e R:a<x<Db}

bounded half-open
interval

(ab]={x e R:a<x<h}

bounded half-open
interval

(a,@) ={x € R: x> a}

unbounded open interval

(-0,b) ={x e R: x < b}

unbounded open interval

[a,°)={x € R: x = a}

bounded open interval

(-,b] = {X € R: x < b}

bounded open interval

Definition 1.2

Let U be a set and let A, B, and E be subsets of U
a) The complement of E, E® = {x: x ¢ E}
b) The intersection of Aand BisANB={x:x e Aand x € B}
¢) The union of Aand BisAUB ={x:x € Aor x € B}

Proposition 1.1: De Morgan's Laws
Let A and B be subsets of U, Then

a) (AUB)°=A°N B°

b) (A N B)® = A° U B

Proposition 1.2. Distributive Laws
Let A, B, and C be subsets of U, Then

a)AN(BUC)=(ANB)U(ANC)

Proposition 1.3: Associative and Commutative Laws
Let A, B, and C be subsets of U, Then

a)ANB=BNA

c)AN(BNC)=(ANB)NC

byAUB=BUA

dAUBUC)=(AUB)UC

bYAUBNC)=(AUB)N(AUC)




Definition 1.3
Let U be a set
a) for a finite collection, A;, A,, ..., Ay of subsets of U

Intersection Union
N

N
ﬂAn ={x:x € A, foralln=1,2,..,N} A, ={x:x € A, forsomen =1,2,...,N}
n=1 =1

S

b) if we have a countably infinite collection A;, A,, ... of sets, we have

Intersection Union

[ee]

A, ={x:x € A, foralln=1,2,..,N} UA” ={x:x € A, forsomen =1,2,..,N}
n=1

n=1

Proposition 1.4 de Morgan’s Laws
Let A, A,, ... be subsets of U, Then

o (ﬂA) U b (UA> -

Proposition 1.5. Distributive Laws
Let B and A4, A, ... be subsets of U, Then

@) B n(UAn)=U(BnAn) b) B u(ﬂAn>=ﬂ(BuAn)

Disjoint sets
Definition 1.4 Two sets, A and B are said to be disjoint if AN B = @, that is, they have no elements
in common. Sets Ay, A,, ... are said to be pairwise disjoint if A, N A, = @ when m = n.

Example:
LetU=R

a) Are the sets Z and (2,3) disjoint?
Yes because (2,3) does not contain any integers.

b) Are the sets Z and [2,3) disjoint?
No because [2,3) contains the element 2 which is an integer.

Cartesian Product

Definition 1.5: Let A and B be two sets. The Cartesian product of A and B, denoted by A X B is the
set of all ordered pairs (a,b), wherea e Aand b € B. If A, A, ..., A, are sets, the Cartesian
product is

)N(Ah ={(a,,a,,...ay):a, € A;,1<n<N}

Example:

Let A={a,b} and B ={1,2}, then A X B ={(a,1),(a,2),(b,1),(b,2)}



