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Sets. 1

Supplement: Basic Set Theory

Definition: A set is a well-defined collection of objects. Each object in a set is called an element of that
set.
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Sets can be finite or infinite.

Examples of finite sets: L
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e We usually use capital letters for sets.
We usually use lower-case letters for elements of a set.

e g A means ais an element of the set 4. O- &R
a¢ A means a is not an element of the set A. D\/A

The empty set is the set with no elements. It is denoted @ . This is sometimes called the null set.

o S={x]| P(x)} means “S is the set of all x such that P(x) is true”. (called rule no
roster notation). S = {L’X, uD N L (AQlj

Example: S ={x|x is an even positive integer} means § =1{2,4,6,8,...}

tation or set
[t

* n(A) means the number of elements in set A.

Definition: We say two sets are equal if they have exactly the same elements.
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Sets.2
Subsets:

Definition: If each element of a set 4 is also an element of set B, we say that 4 is a subset of B. This is
denoted A= B or Ac B. If 4 is not a subset of B, we write A& B .

h g E ay” P\QE
Definition: We say A is a proper subset of Bif A< B but 4+ B. (In other words, every element of 4 is
also an element of B, but B contains at least one element that is not in A4.)

Note on notation: Some books use the symbol — to indicate a proper subset. Some books use < to
indicate any subset, proper or not.

Definition: The set of all elements under consideration is called the universal set, usually denoted U.
Example: If you’re dealing with sets of real numbers, then U is the set of all real numbers. So
“Wednesday™ would not be an element of U, but 5.7 would be in U.

Example 1: Consider these sets.
4=1{1,2,3,4,5,6) Ne®
B={1,2,3,4,5,6,7.8} LB
C=1{1.3,5,2,4.6} =

Note:
o (7 isasubset of every set. (i.e. @ c 4 for every set 4.)
o Every set is a subset of itself. (i.e. 4 < A forevery set A.)

Example 2: List all subsets of {1,2.3}. N;ﬁf'- n=3
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Note: If a set has » elements, how many subsets does it have? g\ SulpseiS

Set operations:

Uni cAuB=ix AorxeB . K .
’ o ULU /‘: o{ix redorxe (i\n\s Wan Tnduswg or - (nuM \cu TN '-\ o R e
or vasa\d«\ \q,ilﬂj

e Intersection n : ANB= { |reAandxeB}
\L-l.u‘ wad, NNT
N
e Complement 4' or 4" ord : A'={xeU|x¢ A}.
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Sets.3
Note: Ac(AuUB) and Bc (AU B).
(AnB)c A and (ANB)< B.

Definition: We say that A and B are disjoint sets it AnB=.

(DI' mu1udl3 Q\Ldugluug

={7.8,9,10,11,12,13,14,15} = unstrsad a5

Example 3: U =
H={7.9,]|,l3,15}
K ={10,11,12} S N%= {\o 25
J ={8.10,12,14} was = JSU\A; {%,LoJ \'L,\‘()\\—B = {%,\n,k\,n,kﬁ}
L=1{9,14}
n\:lqw,\\—g HUT = {’1,9,93\0, \,$2,13, 18 (58 = U

TP e

NS = {4
L C \A { \g_i‘f' \(\\ = {'])% 9 \TJJ\A-,k‘J}
AR - {\O “ \—J—.)] W\ﬁ\L:{\O,\\} 120
W\U\ = T (\(__Q,M?n_.w\ud>

(Ludy = {7, 0,75 ,\D3

Venn Diagrams: These help us visualize set relationships and operations.

Example 4: Draw Venn diagrams for AUB, AnB, A, B (4~ B)", and (4U B)".
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