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Example

Let S = {1,2,3,4,5,6,7,8,9}, A= {1,2,3} and
B = {4,5,6,7,8} then:

m AUB={1,2,3,4,5,6,7,8}

mANDB={4,5

mA-DB=1{1,23}

mB-—A={6,7238}

m A=1{6,7,8,9}

m (AUB) = {9}
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T wwne|  The following provides a hierarchy of numbers, from

natural numbers to complex numbers.
m Natural numbers: N = {1,2,3,4,5,...}

m Prime numbers: P = {2,3,5,7,11,...}

m Composite numbers, the set of natural numbers greater
than 1 and not prime. K =
{r|reNandz >1landxz ¢ P, orxz =4,6,8,9,10,...}

m Whole numbers, natural numbers (positive integers)
combined with zero. C =NU {0} ={0,1,2,3,4,...}
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Hierarchy of Number Sets

The following provides a hierarchy of numbers, from
natural numbers to complex numbers.
m The set of integers, denoted by Z, is the set of negative
integers combined with 0 and the set of natural numbers.
In set notation:
Z={..,—-3,-2,—1}JUNU{0} = {...,-3,-2,-1,0,1,2, ...}
m The set of fractional numbers is denoted by
P. = {x lz =3¢ Z} = {, —%, —%, %, %, }
m The set of rational numbers is denoted by Q
Q={z|z=9¢witha,beZ}
m The set of irrational numbers is denoted by I,

I, = {, V2,4/3,e, 0, }
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Example

Given A ¢ Nwith A ={2,3,4,5,6,7} and
B =1{4,5,6,7,8,9,10}
Find: AUB,ANB,A-B,B— A, ANBUB - A
Given A C Z and B C Z with
A={-5-4,-3,-2,-1,0,1,2} and
B=1{-2,-1,0,1,2,3,4,5,6}
Find: AUB,ANB,A—-B,B— A, ANBNB - A.
Given A C R, B C R, and C C R with
A={z|-1<2z<6},B={z|3<x<9}, and
C={z|10<z<12}
Find: AUB, AnB, (AuB)NC,(ANB)UC,A—B
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Properties of the Real Number System

For x,y, z € R, the following properties hold:
Commutative Property:
Brty=y+ux
Bz y=y-z
Associative Property:
Bzt (y+z)=(r+y +=z
B z(yz) = (zy)2
Distributive Property:
x(y+2) =zy+xz
Identity Elements:

m 0 is the additive identity such that « 4+ 0 = « (addition)
m 1 is the multiplicative identity such that z - 1 =z
(multiplication)

Inverse Elements:

m For every z € R, there exists an additive inverse (—x) such
thatz + (—2) =0
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The set of real numbers is divided by 0 into two parts, the
part greater than 0, called positive numbers, and the part
smaller than 0, called negative numbers.

lebih kecil 0 lebih besar 0

A
\/
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In the real number system, the properties of order hold as
cereesnen | stated in the following properties.

Intervals

Trichotomy: For any two numbers x and y, exactly one of

Absolute Value

the following holds: = < y, x =y, or z > .
Transitive: If z <y and y < z, then z < z.

Addition: z <y < x+ 2 <y+ zforany z.
Multiplication:

milfz>0,thenz <y < zz<yz.
mlfz<0,thenz <y < zz>yz.
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An interval is another way to write subsets of real
numbers, denoted as (...,...), (..., ...], [.-; ...), OF [..., ...]. The

notation “(“ and “)” represent open intervals, and “[" and “]”
represent closed intervals.
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S\\yflem 1 (a,b) a b _\‘|a <x<b
le n
2 | @b _ a5 | Ha<x<o
et 3| 1eh) 2 | sasx<s
Abst e Value
4 | [a.b] 4{‘_;}7 ra<x<h
b
5 | (—oo,b] — Ax<h
b
6 | (—ox,b) — Ax<b
7 [a.o0) _{a_’ .r|x >a
8 (a,50)  —— xx>a
9 (00,00 | g0 R
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Draw and write the set notation for the following intervals:

(—2,5)

(=00, 1]
[—1, 00)
(=5, 3]
[1,4]

Egi Safitri, S.Mat., M.Si Mathematics for Data Science

2024

11/15



S Inequalities

SAINS DATA

Sets and the
Real Number
System

Example

e Find the value of « that satisfies the inequality 2z — 4 < 0

Inequalities

Absolute Value

20 —4 <0

2r —4+4<0+4
2z < 4
T <2
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Absolute Value

Definition (Absolute Value)

The absolute value of a, written as |al, is defined as:

a ifa>0
lal =

—a ifa<0
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System _ )

: a. +a<ld b |ab|=a][3]

:‘w:j-},\\ﬁh mt 2 _ H

= o b=0 d. |a+8|<|al+||
posote Ve e |a—b|<|a—b|

The following shows inequalities involving absolute value:

a. |x|<;z<:>—a<x<a a a

N

b | f>aex<—aUx>a —a a
< >

[ |x|5a(:>7(:§x§a —da a

d. |x|2a(:bxffaU12a —a a
< F >
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