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Introduction to Sets

A set is a well defined collection of objects considered as a whleese objects are callelements or
member s of a set, and they can be anything, including numbers, fetpeople, cities, and even other sets.
By convention, sets are usually denoted by capital lettacs @an be described or defined by listing its
elements and surrounding the list by curly braces. For el@mye can describe the satto be the set
whose members are the first five prime numbers, or we can ékpligite: A= {2, 3,5, 7, 1. If xis an
element ofA, we writex € A. Similarly, if y is not an element oA, then we writey ¢ A. Two setsA andB
are said to be equal, written As= B, if they have the same elements. The order and repetitioteofets
do not matter, sqred, white, blu¢é = {blue, white, redl = {red, white, white, blug. Sometimes, more
complicated sets can be defined by using a different notatfon example, the set of all rational nhumbers
denoted byQ can be written as{f | a,b are integersh # 0}. In English, this is read as “the set of all
fractions such that the numerator is an integer and the deabon is a non-zero integer.”

Cardinality

We can also talk about the size of a set, océsdinality. If A={1,2,3,4, then the cardinality of,, denoted

by |A|, is 4. It is possible for the cardinality of a set to be 0. Thasis called theempty set, denoted by the
symbol 0. A set can also have an infinite number of elemeuts) as the set of all integers, prime numbers,
or odd numbers.

Subsetsand Proper Subsets

If every element of a seA is also in a seB, then we say tha# is asubset of B, written AC B, or A

is contained irB. We can also writd3 O A, meaning thaB is a superset oA, or B containsA. A proper
subset is a setAthat is strictly contained iB, written asA C B, meaning thaf excludes at least one element
of B. For example, consider the ®t= {1,2,3,4,5}. Then{1,2,3} is both a subset and a proper subset
of B, while {1,2,3,4,5} is a subset but not a proper subseBofHere are a few basic properties regarding
subsets:

» The empty set is a proper subset of any nonemptAsétc A.
» The empty set is a subset of every Be) C B.
» Every setA is a subset of itselfA C A.

I nter sections and Unions

Theintersection of a setA with a setB, written asANB, is a set of all elements which are members of
both A andB. Two sets are said to ldigoint if ANB = 0. Theunion of a setA with a setB, written as
AUB, is a set of all elements which are either member& of B. For example, ifA is the set of all positive
even numbers, andis the set of all positive odd numbers, them B = 0, andAUB = Z™*, or the set of alll
positive integers. Here are a few properties of intersastemd unions:

*« AUB=BUA
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« AUD=A
« ANB=BNA
* AND=0

Complements

If A andB are two sets, then theelative complement of A in B, written asB — A or B\A, is the set of
elements irB, but not inA: B\A= {x € B | x¢ A}. For example, iB = {1,2,3} andA = {3,4,5}, then
B\A= {1,2}. For another example, I is the set of real numbers af@is the set of rational numbers, then
R\Q is the set of irrational numbers. Here are some importarggsties of complements:

« AA=0
« AD=A
« D\A=0

Important Sets

In mathematics, some sets are referred to so commonly teyataite denoted by special symbols. Some of
these numerical sets include:

» N denotes the set of all natural numbe§®;1,2,3,...}.

* Z denotes the set of all integer numbefs:.,—2,-1,0,1,2,...}.

Q denotes the set of all rational numbef§;:| a,b € Z, b # 0}.
* R denotes the set of all real numbers.

» C denotes the set of all complex numbers.

In addition, theCartesian product (also called theross product) of two setsA andB, written asA x B,

is the set of all pairs whose first component is an elemeAtarfid whose second component is an element
of B. In set notationAx B = {(a,b) | ac A /b € B}. For example, ifA={1,2,3} andB = {u,v}, then
AxB={(1,u),(1,v),(2,u),(2,v),(3,u),(3,v)}. Given a seB, another significant set is thewer set of S,
denoted by (S), is the set of all subsets & {T | T C S}. For example, iS= {1,2,3}, then the power set

of Sis: 2(S) = {{},{1},{2},{3},{1,2},{1,3},{2,3},{1,2,3}}. Itis interesting to note that, {5 =k,
then| 2 (S)| = 2.
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