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Sets and Elements

@ Set in mathematics, is an organized collection of objects.

@ Usually, sets are represented in curly braces {}, for example,
A=1{1,2,3,4)}.
@ The notation a € A means that a is an element of the set A,

and a ¢ A means that a is NOT an element of the set A
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Set Operations

For two given sets A and B, AU B (read as A union B) is the set

of all elements that are in either set.

Intersection of Sets

For two given sets A and B, AN B (read as A intersection B) is the

set of common elements that belong to set A and B.
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Set of Numbers

@ The set of Natural numbers is denoted by N,
N={1,2,3,...}

@ The set of Whole numbers is denoted by W,
W=1{0,1,2,3,...}

@ The set of Integer numbers is denoted by Z,
1Q
Z={...,-2,-101,2,...} IaACADEMY
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Set of Numbers

@ The set of Rational numbers is denoted by Q,
Q:{qua p,qu, q;é()}

@ The numbers that cannot be expressed as the ratio of two

integers is called irrational numbers. For example the numbers
V2, m are NOT rational numbers. The set of Irrational

numbers is denoted by I

@ The set of Real numbers is denoted by R,
I3%
R=QUI ACADEMY
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Set of Numbers

IQ
Real Numbers 'Q ACADEMY

I

Irrational

Non-terminating
decimal

with no pattern

JI
e

2
1.24519764...

Q Rational Can be represented as a fraction (ratio)

J— \o 0

Z Integers

All whole #s and their opposites
w=2,-1,0. 1,2, ...

W Whole

All Natural #s and zero.
0.1.2, ..

N Natural

The counting numbers
1,2.3, ...

.9999999...

3.57
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Introduction to Inequalities and Interval Notation

We Study how to solve inequalities which is the process of finding the set

of numbers that makes the inequality a true statement.

The real numbers can be illustrated geometrically with a diagram called a
number line. Each real number corresponds to exactly one point on the

line and vice versa.

K.A. Alamoudi & E.O.Almoalim Revision



Introduction to Inequalities and Interval Notation

The solution of an inequality can be represented in interval notation
Intervals
An interval is a set of real numbers that contains all real numbers lying

between two given numbers. If a,b € R and a < b, then we have the

following different type of intervals. Ia IQ
ACADEMY

@ The open interval (a,b) = {z; a <z < b}

@ The closed interval [a,b] = {z; a < x < b}

a b
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Introduction to Inequalities and Interval Notation

Intervals

e The half-open interval (a,b] = {z; a < z < b} and the half-closed

interval [a,b) = {z; a < x < b}

a b

a [::_’ IQ
Ia ACADEMY

@ The infinite-open interval (a,o0) = {z; = > a} or

(—00,b) = {z; x < b}

o

b

K.A. Alamoudi & E.O.Almoalim Revision



Introduction to Inequalities and Interval Notation

Intervals

@ The infinite-closed interval [a,0) = {z; = > a} or
(—00,8] = {z; = < b} Ia ACADEMY

o

b

@ The set of all Real numbers can be expressed in interval notation as

R = (—00, 0)
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Introduction to Inequalities and Interval Notation

Properties of inequalities /fa,b,c € R, then

Q@ Ifa<bthenat+c<b+canda—c<b—c
Q@ Ilfa<bandb<cthena<c
© Ifa<bandc>0thenac<beand® <’

c c
0Ifa<bandc<0thenac>bcandg>9

c c
Q If0< <bthenl>1

“ a” b IQIQ
1 1

@ Ifa<b<0then o >E ACADEMY

K.A. Alamoudi & E.O.Almoalim Revision



Introduction to Inequalities and Interval Notation

I
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Linear inequalities

A Linear inequality is an inequality which involves a linear. Suppose a # 0,

then a Linear inequality can be written ax +b >0, az+b >0, az+b <0

orar+0b<0.
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Introduction to Inequalities and Interval Notation

Example (1)

Solve the following inequalities
Q@ z+5<3—>X+5-5K3-5—=> X<-2=(00,-2)

Q@ 2-1<T7—>-2+X>-7—=>-2+X+2>-7+2L —> X -5 =(-5+09)
@ z+5<3and2—2 <7 —> (c00,-2)n(-500)—>(5-2)

Q z+5<3or2—a¢<7—%(—00;-1)\)(-5;00)—9(—00”00) N
Q@ —2z—1<5->-2X-1+1<5+1 —=>-2X<6 —>}—§<%% xzé'?z’ )
@ 3z-15>2x+11 _>3x-\5_'zx>,2x+u_2><9x-\s >,||—=>[>§Z+i§
Q@ —5<3—4r <15—>-3¢-4XL 12—>2 X > -3—>-3<XgL2=(:3,2]
(7]

IQ
2 £ V2 =0 T)u ([T 54) Ia ACADEMY




Introduction to Inequalities and Interval Notation

- ag e - IQ

inequalities with absolute value IQACADEMY

The absolute value (or modulus) of a real number x is the non-negative
value of x without regard to its sign. For example, the absolute value of 2
is 2, and the absolute value of —2 is also 2.

The absolute value of a number describes the distance between a number

and zero on a number line

Definition

The absolute value of a real number |z| is defined by
T if x>0

x| =
—z ifz <0

K.A. Alamoudi & E.O.Almoalim Revision




Introduction to Inequalities and Interval Notation

Rewrite each expression without absolute value

V2 —1], 3], |3z — 1]

Properties of absolute value

If @ and b are real numbers, then

Q |a| >0
Q |ab| = |al |b]
aj |al
o) \b\_ oy 0#0

Q |a+b[ <lal +[b]
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Example (2)

Rewrite each expression without absolute value

V2 =1, [3 =7 |3z — 1]

JZ =1.41% SX-129

{Z-1=0414>0 SX21=>x2 L

Vz -1 |=V2 - [SX-11=3X-1

@ |3-1T| 3X-1< 9

T=3-14) SX<L |—>x<_|§

St Sl

]
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Introduction to Inequalities and Interval Notation

Properties of absolute value

If @ and b are real numbers, then
Q@ Va2 =|a
Q Ifa>0,then |z| <a (Jz] <a)ifand only if —a <z <a
(—a<z<a)
@ Ifa>0, then |z| >a (Jz] >a)ifandonlyif z >aorxz < —a (x> a
orz < —a)

Q |a| < |b] if and only if a? < b? IR3'R
ACADEMY

K.A. Alamoudi & E.O.Almoalim Revision



Introduction to Inequalities and Interval Notation

I
IQ AS:ADEMY

Example (3)
Solve the following inequalities
Q |25 <3 >-3<X-5<K3>2<X<R=(29)

32+ 2] < 6 >-6<3X+2<C >-<3K <4 >=-8<x<A (35

o

_9p| > 7—>3-2X27 —>-2X 24 >XL 1—>(—w: 2}
e 7—>3—1><é—7—>—2><é-lo—>x>,5—>ts,m)})
Q@ [z+4<-1 (-00,-2 W5 +02)

o Solution
é?klfzt‘m\w\\)\aoﬂ AV SR

AETHPANY
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Introduction to Inequalities and Interval Notation

Quadratic and rational inequalities

Example (4)

Solve the following inequalities

Q@ 22 <9>IX{I SIXIK3—=>-3< X3 > [-3,3])

2z — 3
T+ 1
4 3

<
r+5 x—2

1
>0
x2+4 =

© 6 06 O

22 — 33 < —2->X-3%+2<0 >(X-1)(X-2)<o —=>(1,2)

I
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) X —3-(X+1) >0

@ X 0sq SIXS3 5o

r+1 X+ a
X _4' o
X+ > - 00
X-4 >0 >X>4 -1
X+ | > =X
the Inkervai=oo,-1)u(4,+00) (~os=1) | CL,4) | (%,00)
X—-4 — -
l - +
1> [ I
X -4 N -
X+




4 3 4 3
© T3 =2 " X+z x-z °°
4(X-2)-3(X+5) <o X-23
(X+5) (X - 2) (X+5) (X -2)
X-23<0 > X<K23
X+5<o > X<K-8§
X-2<0 > X<2 | , ‘ o
-5 2 23
the nterval= Q—M,—S’)U('L)')_3) (~00,-5)|¢8,2) [(2,23) |(23,+00)
X-23| — - - *
X+& | - + * +
IQ X-2 - — + 1
Ia ACADEMY
X-23 . + — +
(X+5) -)




! > ()
x2+4

3 =(-00; oc).-:R
‘ 't/k H\Jte\[q\—ﬁ +

2z X >_4-_>

X +4‘>0_>

IR X aoemy



Trigonometric Properties

1
IQ I-S:ADEMY

igonometric Table

Angle 0 m|m| T} ™[ 2n | 3w | 5 e 7n [ S5m [ 4w | 3w | 5m | 7m [ 1im | on

(Radians) 6 | 4| 3|2 3 6 6 4 3 2 3 4 6

sin o |1 [1]y3]|1 V3| 1 | 1 o 1 1 v3|-1 vi| 1| 1o
2|2 | 2 2| V2 2 2 V2| 2 Fl V2 2

cos U [B[L[L[o [ I L[ B[1 [B] L] Lo [L[L[B]1
2| V2| ? V2 | 2 2 V2 V2 | 2

Remark

Try to remember the definition of the following

CoSX | \
Sox | SeCT==o5x CSC.CC:———S”UX
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Trigonometric Properties

Trigonometric ldentities

@ cos26 +sin26 =1
@ cos(—60) = cosf T 9y W Cas oY

@ sin(—0) = —sind Hroo W Ewe oY

Trigonometric Zeros

@ sinf =0 ifandonly if § =nm, n=0,4+1,£2,...

e cosf =0 if and only if 9:g+n7r, n=0,+1,42, ...
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Important Formulas

IER
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COMMON FACTORING EXAMPLES

0 a?—b2=(a—0b)(a+b)
o (a+b)?=a%+2ab+b?

The Quadratic Formula

The solutions of the quadratic equation az? 4 bx + ¢ = 0 are

o —b+ b2 —4ac
- 2a
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Important Formulas

|Q'Q
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ARITHMETIC OPERATIONS EXAMPLES

e ab+ac=a(b+c)

a c ad + be

pTa= a0 2470

a C ac

8% 44

®3Xg " @ 2470

% a ¢ a d ad

*e=3TaT b e b 970
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