Math 1313  Section 5.1
Section 5.1 -Sets and Set Operations

A collection of objects is calledset

An object of a set is called atement

Notation:
O= “element of”
&= “not an element of”

Example 1:LetB ={a, b, c, ..., y, z}. Irset-builder notation, the set B can be written as follows:

Equality of Sets
Let A and B be two sets. We say that A is equd,tarritten as A = B. This is true if and only if #nd
B have exactly the same elements. If two sets atrequal we write A¢B.

Subsets
Let A and B be two sets. We say that A is a subEBtor that is contained in B and writtena8.
From the definition it follows that for any set A,CA; that is, every set is a subset of itself.

Proper Subsets
If A CSB, butA#B then A is groper subsetof B. If A is a proper subset of B then we wiite—B
In other words: A is a proper subset of B if thikdwing two conditions hold.

1.AcB

2. There exist at least one element in B that iSm#A.

Example 2:Let A ={1,2,3}, B ={1,2,3,4,5}and C = {3,2,1} . Ithe following, answer true or false in
the following:

A=C TorF
Ac C TorF
A cB TorF
CcA TorF
5¢C TorF

A set that contains no elements is calledEhgty Set
Note: We write @ to denote the empty set. The symbol &sabset of every set.
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Example 3:Let A ={a, b, c}. List all subsets and proper seissof the set A.

TheUniversal setis the set of interest in a particular discussion.

A Venn diagramis a visual representation of sets.
They look like:

U

AN

Set Operations

Let A and B be two sets. The set of all elemerds ttmat belong to either ér B or both is called the
Union of A and B (denoted A& B).

In set builder notatioA U B = {x | x//A or x/7B or both}

Set Union in a Venn diagramlooks like:
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Let A and B be two sets. The set of all elementpimmon with both sets And B is called the
Intersection of A and B (denoteAnB).

In set-builder notation ANB ={x | x/7A andx//B}

Set Intersection in a Venndiagram looks like:

If A nB=@, then we say the intersection is thdl intersection and that A and B argisjoint.

Let U be a universal set addc U. The set of all elements in U that are not in Aalled the
Complementof A. (denotedA®)
In set-builder notation A® ={x | x/7U , x/7A}

Set Complementation in a Venn diagramooks like:
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Set Operations
Let U be a universal set and A and B be subset of U

uc=9 Pc=U (A=A
AUA°=U AN A =9
AUB=BUA ANB=BnA
DeMorgan’s Laws

AN B¢ = (AUB)¢

A°UB¢ = (ANnB)¢

Example 3:Let U={1,2,3,4,5,6,7,8,9,10}
A={1,3,5,7,9}
B={2,4,6,8,10}
C={1,2,4,5,8}

Find the given sets.
a.(AuB)

b.(BNC)

c.(BNncC°)
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d.(AUBUC)¢

e. AU (B°n 0)

f.(A°NBS)uC

Example 4:Let U denote the set of all employees at a ce@@ampany.

Let T={x0U| x likes to read Time magazine}, ExX{IU| x likes to read ESPN magazine} and QE{| x
likes to read Car and Driver}.

Part A. Describe the given set in words given stata in set notation.

i. TU C = the set of all employees at this company that

ii. (TN C)U E =the set of all employees at this company that
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Part B. Describe the given statement in set notatio

i. The set of all employees at this company that ESPN and do not like Car and Driver.

ii. The set of all employees at this company thatatdike Time, ESPN or Car Driver.

Another good example is example 8 and 9 in your b&oRead through that example.

Example 5: Shade the portion of the Venn diagram that reptedée given set.
(Assume the given sets are not disjoint.)
a.(AnB°

b.AU(BNC)
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c.(BNC) nA®

d.A°nN(BUC)

e.(C°uU BCUA°)*




