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Sets and Subsets.

A collection of abjects. The specific objects within the st are called the
‘elements or members of the set. Capital letters are commonly used to
name sets.

Examples: Set A= {a,b,c,d} or SetB= {1,234}
Set Notation - Braces { } can be used to lst the members of 2 set, with each
member separated by a comma. This i called the “Roster Method.” A

description can also be used in the braces. This is called “Set-builder”
notation.

Exomple:  Set A: The natural numbers from 1to 10. oter Method

12345678910
{1,2,3,4,5,6,7,8,9,10}
Set Builder Not.: {x|x is a natural number from 1 to 10}

‘Ellipsis - Three dots (..) used within the braces to indicate that the lst continues
in the established pattern. This is helpful notation to use for long lists or
infinite lsts. If the dots come at the end of the lst, they indicate that the
list goes on indefinitely (i.e. an infinite set).

Exomples:  Set A: Lowercase letters of the English alphabet
SetNotation:  {a,b,c,..., 2}

Cardinality of a Set  The number of distinct elements in a set.

Example:  Set A: The days of the week
Members of Set A: Monday, Tuesday, Wednesday,
‘Thursday, Friday, Saturday, Sunday
Cardinality of Set A = n(4) =7
‘Equal Sets — Two sets that contain exactly the same elements, regardess of the
‘orderlisted or possible repetition of elements.

Bomple: A= {1,1,2.3,4) , B=

.1,2,3,4,}.

Sets A and B are equal because they contain exactly the same
elements (ie. 1,2, 3, & 4). This can be writtenas A = B.
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Equivalent Sets — Two sets that contain the same number of distinct elements.

Exomple: A= (Football Basketbal Basebal Soccer) «—__| sotmsemaves
5= (penny,nickel dime, quarter)  +——— | slaments

nA)= 4 and n(B)= 4
Aand B are Equivalent Sets, meaning n(4) = n(B).

Note: I two sets are Equal, they are also Equivalent!

Eomple:  SetA={a,b,c,d}  SetB= {d,d,c,cb,baa}

Are Sets A and BEQUAl? [ ses aangs haverne | > Yes!
xact same elements!

(ab.cdy

AreSetsAandB [ “seicaanas navethe
Equivalent? ‘exact same number of | P Yes!

sistint lements!
n(A) = n(B) = 4

‘The Empty Set (or Null Set) ~ The set that contains no elements.
It can be represented by either { } or 0.

Note: Writing the empty set as {0} is not correct!

‘Symbols commonly used with Sets —
€~ indicates an object is an element of a set.
€ indicates an object is not an element of a set.
< - indicates a set is a subset of another set.
< - indicates a set is a proper subset of another set.
N~ indicates the intersection of sets.
U~ indicates the union of sets.
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Subsets - For Sets A and 8, Set A is 3 Subset of Set 8 f every element in Set A is
alsoinSetB. Itiswrittenas A < B.

‘Proper Subsets - For Sets A and B, Set A s 2 Proper Subset of Set 8 f every
element in Set Als also in Set B, but Set A does not equol Set 8. (A = B)
Itiswrittenas A < B.

Example: Set A= {2,4,6} SetB = {0,2,4,6,8)

2,460 {02,468 and (2,46} = {0,2,4,6,8}

Set Al aSubsetof Set B Set 4 s 2 Proper Subset of Set &
because every element in Als because every element n A s also
as0inB. A c B inBbuA=B AcB

Note: The Empty Setis a Subset of every Set.
The Empty Set s also a Proper Subset of every Set except the Empty Set.

Number of Subsets — The number of distinct subsets of a set containing n
elements s given by 2"

Number of Proper Subsets ~ The number of distinct proper subsets of 2 set
‘containing n elements is given by 2" — 1.

Exomple: How many Subsets and Proper Subsets does Set A have?

Set A= {bananas, oranges, strawberries}

n=3

Subsets =2" = 23 =8 Proper Subsets =2" — 1 =7
Example: List the Proper Subsets for the Example above.

1. {bananas} 5. {bananas, strawberries}

2. {oranges} 6. {oranges,strawberries}

3. (strawberries} 7. ©
4. {bananas, oranges}

Intersection of Sets — The Intersection of Sets A and B1s the set of elements that

arein both A and 8, ie. what they have in common. It can be written as A 0 B.
3
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Union of Sets - The Union of Sets A and B s the set of elements that are
members of Set 4, Set 8, or both Sets. It can be writtenas 4 U B.

Exomple:  Find the Intersection and the Union for the Sets A and .
Set A= (Red, Blue,Green} SetAandBonly
Set B = {Yellow, Orange, Red, Purple, Green} | "% 2clemens=in

Intersection: A N B = {Red,Green} <

Union: A U B = (Red, Blue, Green, Yellow, Orange, Purple}

X\ [ ist each distinct element only once, even
if it appears inboth Set A and Set 8.

Complement of a Set - The Complement of

Set 4, written as A", is the set of all elements in the given Universal Set (U),
thatare not in Set A.

Example:  LetU =

1,2,3,4,56,7,8,910) and A= (13,579}

Find 4’ . Cross off everything in U that is aiso in A. What is
/| enovewioe e emens mtarein:

U= (12345678910}

So, A’ = {2,4,6,8,10}





