Mathematics Help Centre

SET THEORY

Summary
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1. The sets

A set is a collection of well defined objects that we call elements.
Example

e Given Q, the set of all results obtained by adding the two die :
0={23,4,5,6,7,8,9,10,11,12};
The values 2, 3, 4, ..., 12 are elements of the set

The sets of numbers employed most frequently (and which thus require particular
attention) are the following:

e The set of natural numbers N = {0,1,2,3,4,5...};
e The set of whole numbersZ = {...,—5,—4,-3,-2,—-1,0,1,2,3,4,5, ... };

e The set of rational numbers Q (all numbers that can be written as a fraction) ;
¢ The set of real numbers R (all rational and irrational numbers).

By convention, the symbols N, Z, Q and R will denote these sets.
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1.1. The empty set
We denote the empty set, that has no elements, as @.
1.2. Element of a set

The symbol € indicates that an element belongs to a set. Inversely, the symbol &
identifies an element that does not belong to a set.

Example

a €{a,e,i,ouy}
j & {a,eiouy}
2 EN

05 ¢N

1.3. Subsets

The set A is said to be a subset of B if and only if all elements of A4 are also elements of
B. We then say that the set A is included in the set B. The notation A € B is employed
to symbolize the inclusion of A in B.

The symbol & indicates that a set is not included in another set. C & D expresses that at
least one element of C is not an element of D.

Example
Given Q, the set of possible numbers for the sum of two die
0={23,4,5,6,7,8910,11,12}

Here are a few subsets of Q:

A = the set of even results = {2,4,6,8,10,12};

B = the set of results inferior or equal to 6 = {2, 3,4, 5, 6};
C =the set of results greater than 12 = {@};

D = the set of results that can be divided by 11 = {11}.
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Example

e NCZ
e NCQ
e {0,1,2,3,4,5}={0,1,2,3,4,5,6,7,8,9,10}
e Z&N

« {0,1,2,3,4,5} ¢{1,3,5,7,9,11}

1.4. Operations on sets

We must sometimes carry out operations on sets. For example, perhaps we may want
to find elements common to multiple sets or those that belong to only one of these sets.
The following section will present the most important set operations, as well as their
symbolic notation.

The complement of A (A) : the set of all elements that are not in A.

A

The intersection of two sets (A B): the set of all elements belonging both to A and to
B.

ArE
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The union of two sets (A U B): the set of all elements belonging to either A, or B or to
both 4, B.

2B

The difference of two sets (A \ B) : the set of all elements of A that do not belong to B.

ANE
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Summary exercise

Consider the set Q, the set of all results that can be obtained by adding the results of
two die.

Given the following subsets of Q:
A =theresultis even

B =theresult<6
C =theresult >12
D = the results can be divided by 11

O 9

Write the elements of the subsets obtained by the following operations:

The complementary sets

A = the odd results

B =theresults > 6

C = theresults < 12

D = the results that cannot be divided by 12

Solutions

a. {3,5,7,9,11}

b. {7,8,9,10,11,12}

c. {2,3,4,56,7,8,9,10,11,12}
d. {2,3,4,5,6,7,8,9,10,12}

Intersections
ANB : the even results and < 6

AND : the even results and > 12
BNB : theresults < 6and <6
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BNC : the results < 6 and > 12
QND : all the results and the results that can be divided by 11

Solut

ions

. {2,4,6}

a
b. @
c

d.

{2,3,4,5,6}
0)

e. {11}

Unions

AUB

AUD : the even results or divisible by 11
BUC : t heresults < 6or > 12

note

: the even results or < 6

: the elements belonging both to A and to B are only written once in the new
subset.

solutions

a
b

C.

. {2,3,4,5,6,8,10,12}
. {2,4,6,8,10,11,12}
{2,3,4,5,6)

Differences

A\B:
N\A:
A\ A:
A\D:

Solutions

a
b

. {8,10,12}
. {3,5,7,9,11}

c. @

d

. {2,4,6,8,10,12}

even results except those < 6

all the results except those that are even
even results except those that are even
evenresults except the empty set
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