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@ Notation
© Ways to define a set
© Important Sets of Numbers

@ Subsets and Operations

3/18



o C
e "¢" - is not an element of / does notbelong to

- is an element of / belongs to set

e "3 - there exists/ there is

e "Y" - for all/ for every

e " V"-or

e " A"-and

e Sets are usually denoted by capital letters (A, B, S).

e The elements of a set are denoted by small letters and listed
in curly brackets ({...})
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e gc A
e d¢A
e Ix: xEAAXERB

eVceCc=2-nn=1,23,...
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Different ways to define a set

1. Explicitely list the elements:

o A={1,2,6,125}

o N=1{1,2,3,4,5,6,7,..}
e D={ab,c}

Note:

e The order of the elements is not important:

{2,1} ={1,2}

e Repitition of elements is irrelevant:
{1,1,1,1,1} = {1}
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Different ways to define a set

2. Define a set using verbal description:

e B is the set of all even numbers between 4 and 25

e R is the set of all real numbers

3. Define a set using a mathematical rule/condition:

e K={x€Z|l-2<x<5}

e A={xeN|x=3-n—1,neN}
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Important Sets of numbers

e The Integer numbers:

Z=1{.,-3-2-1,0123,..}

e The Natural numbers:
N=1{0,1,2,3,4,5,6,7,...}

or sometimes
N={1,2,3,4,5,6,7,...}

Remark: . There is no general agreement about whether to
include 0 in the set of natural numbers

e The Real numbers :
R = (—o00, +00)
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Important Sets of numbers

e The n-dimentional real space :
R" = {(x1, %0, .-, Xn) i € R, i = 1,2, ..., n}

e The Empty Set
0=}

is the set that has no elements.

e The Rational numbers :

Q:{ﬁnqeﬂq¢0}
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Important Sets of numbers

e All the real numbers which are not rational are called
Irrational numbers.

e Intervals
(a,b) ={x€eR:a< x< b}

[a,b] = {x e R: x < b}

v
N

[a,b) ={xeR:a< x < b}

(a, ] ={xeR:a<x<b}
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Subset:
Given two sets A and B, we say that A is a subset of B if every
element of A is also an element of set B.

ACBexecA=xeB

B is called a superset of A

One can also say tha A is contained in B
Any set is a subset of itself, ie. AC A

If A C B but is not equal to B, it is called a proper subset
AC B.
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Operations on Sets

1 Union of sets AU B
AUB={x|x € AV x € B}

A={a,b,c,e}
B ={b,d}

= AUB ={a,b,c,d, e}

2 Intersection of sets AN B
ANB={x|x e ANx € B}

AN B = {b}

Two sets A and B are said to be disjoint when AN B = ().

12/18



Operations on Sets

Sometimes one is interested in an union or intersection of infinite
number of sets.

Example
Forn=1,2,3, ...

1 1
L =10,1],h = —|, k= = ...
1 [07 ] 5 12 |:07 2:| s 13 |:0a 3:|

= ﬁ /,,:{O},Ej/ =[0,1]
n=1 n=1
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Operations on Sets

3 Cartesian product of sets: A x B
Ax B={(ab)lac A be B}
Ax Bx C={(a,b,c)lac A,be B,ce C}

A={1,2}
B ={3,4}

= Ax B=1{(1,3),(1,4),(2,3),(2,4)}

Note: the order of the sets is important!

Ax B+#BxA
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Operations on Sets

4 Complement of a set A€
Let U be the universal set, and A C U. Than the compliment
of A is the set of elements in U that are not in A, also
denoted as A€ and A'.

AC= A =U/A=U-A
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Complement Laws

e AUA=U
e ANA=10
e U'=0

o =U

o (A=A

e (AUB)Y=AnNB
e (ANB)Y =AUB
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Relationships between a small number of sets can be represented in
a graphical way, refered to as the Venn diagram:

The white region: AN BN C; The green region is: B/(AU C)
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Some more useful notations

Summation or product of a finite large or an infinite number of
elements are denoted as follows:

Given an infinite series of numbers a1, as, a3, .. we can denote the
sum and the product of those numbers by:

e Sum

e Product

i=1
Note: of course the number of elements does not have to be
infinite. We can replace oo by the desiered number of elements.
We also note that even though it is not explicitly stated, one

assumes that the index is in the set of natural numbers.
18/18



	Notation
	Ways to define a set
	Important Sets of Numbers
	Subsets and Operations

