Section 1.6
Sets

A set is a collection or group of objects or elements or
members. (Cantor 1895)

e A setis said to contain 1ts elements.

« There must be an underlying universal set U, either
specifically stated or understood.

Notation:
« list the elements between braces:
S ={a,b,c,d}={b,c,a, d, d}

(Note: listing an object more than once does not change
the set. Ordering means nothing.)

« specification by predicates:
S= {x] P(x)}

S contains all the elements from U which make the
predicate P true.

« brace notation with ellipses:

S={...,-3,-2,-1},

the negative integers.
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Common Universal Sets
e R =reals

e N = natural numbers = {0,1, 2, 3, ... }, the
counting numbers

e Z =all integers = {..,-3,-2,-1,0, 1,2, 3,4,. .}

7+ is the set of positive integers

Notation:

x is a member of S or x is an element of S:

X € S.
X is not an element of S:
X & S.
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Venn Diagrams
A useful geometric visualization tool (for 3 or less sets)
e The Universe U is the rectangular box
« Each set is represented by a circle and its interior

o All possible combinations of the sets must be
represented
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Shade the appropriate region to represent the given set
operation.
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Definition: The number of (distinct) elements in A,
denoted |A|, is called the cardinality of A.

If the cardinality is a natural number (in N), then the set is
called finite, else infinite.

Example:
A = {a, b},
[{a, b}| =2,
P({a, b})| = 4.
A is finite and so is P(A).

Useful Fact: |Al=n implies [P(A)| = 2n

N is infinite since |N] is not a natural number. It is called a
transfinite cardinal number.

Note: Sets can be both members and subsets of other sets.
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Examples: U= {0,1,2,3,4,5, 6,7,8,9, 10}
A={1,2,3,4,5),B=1{4,5,6,7,8]}. Then
« AUB=1{1,2,3,4,5,6,7,38]}
e« ANB=1{4,5)}
«A={0,6,7,8,9,10}
«B={0,1,2,3,9, 10}
«A-B=1{1,2,3}
«B-A=1{6,7,8)
«A®B=1{1,2,3,6,7, 8}
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1.5 Set Operation

FTABLE |  Set Identities. |
( 1 déntiiy \ Name \
AU =A Identity laws
ANU = A
AUU =U | Domination laws
ANG =0
AUA=A Idempotent laws
ANA=A
@) =A \ Complementation law
AUB=BUA Commutative laws
ANB=BNA

AUBUC)=(AUBUC
ANBNC)=ANBNC

Associative laws

ANBUC) = (A NBU@ANQC) Distributive laws
AU(BF\C)=(AUB)D(AUC)
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