@ Ch.1 — Fundamentals

Section 1.1 - Real Numbers

Integers (Z)
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Rational Numbers (Q) can be expressed in three formats:
e Fraction
1 3 46
2 N D=

e Finite decimal numbers
0.17 0.5

o Repeating decimal representation
0.6 = 0.66666 ... 0.317 = 0.3171717 ...
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Section 1.1 — Real Numbers

Example 1

Express the decimal 0.28 as a fraction.

Solution

% = 0.2 % = o 28KE-.-

\oex= 28.3VRR -+
\o x = <+ . . R3E&R ---

gorx = 26
do qo

=35

E———

- Properties of real numbers déa.axJl slacl Gailas

Commutative

a+b=b+a 3+44=4+43

ab = ba 5:6=6-5

Associative

(a+b)+c=a+(b+0) 2+3)+7=2+B+7)
(ab)c = a(bc) (4-5):3=4-(5-3)
Distributive

N

a(b+c)=ab+ac 2:(6+4)=2-6+2-4
(b+c)a=ab+ac (6+4)-2=2-6+2-4

Azha.education

JOXO



@ Ch.1 - Fundamentals

Example 2

Use properties of real numbers to write the expression without parentheses:
(@) 3(x +v)
(b) (3a)(b + c — 2d)

Solution

(x) 3(3/:-\-%) = Tx +~329H

W) (2R Coac -2d) = 2ab + ac —6xd

- The number 0 is called the additive identity o>l sl=0ll because a + 0 = a for any real

number a.

- Properties of negatives
1. (-1)a = —a

2. —(-a)=a

3. (—a)b = a(—b) = —(ab)
4. (—a)(~b) = ab
5.—(a+b)=—-a—b

6. —(a—b)=b—a

Example 3

Use properties of negatives to write the expression —(x + y — z) without parentheses.

Solution

—>-DxE
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Section 1.1 — Real Numbers

- The number 1 is called the multiplicative identity  3,.4)l slo)l because a - 1 = a for any

real number a.

- Division da.all is the inverse of multiplication, hence:

- Properties of fractions

a c ac
l.-—=—
b d bd
a c a d
2.-+—==-=
b d b c
a b a+b
3.-4-=—
c c
a c ad+b
4, —+-=
b+d bd
ac a
5, —=-
bc b

6.1F = 5, then ad = bc
b d

w N

[LSERN)

a+b=a-

SRS

w N

S| =

Numerator L.l

Denominator alaall

_ 27435 _ 14+15 _ 29

35 35

==2502-9=3-6
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@ Ch.1 — Fundamentals

Example 4

Perform the indicated operations.

3 4
@G+a

2 3
(b) (6 -73)

2 1
572

(c)

1 3
1071

Solution
(&) 3 _\__q'_-
v, RE Y}
IS +Xo _ 45 +be
T TV eX\S \So
X
zm3
() = (€—=) =& .¢ _ .3
> =) 3 3z
- 2
—‘_3___64:-=4_|=3
Z \
_——-‘-—
> 2 _ [ z
LC) \ +3 —L?* ) (\n >
o s

X2 4-\)(5) \‘l\">_\_2,(|o
S X2 ( e X\ S

(=) < (&)

Ao %6 _ 1350 -3

—
—_—

\o s S22
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Section 1.1 — Real Numbers @

- If a is a real number, then the absolute value &lho of a is

a ifa=0
la| =
—a ifa<0
- Properties of absolute values
1.|la] =0 |-3|=3=0
2. lal = |—aq| |5] = |-5|
3. |ab| = |a||b| |—-3-5] = [-3]]5]
ol =i 5=
“Ipl T p
5. la + b| < |a| + |b| | -3+ 5| <|-3| + 5]

Example 5

Evaluate each expression.

(a) |I=6l — 1-4l|
|7 12
12-7

Solution

(&) 16 —u\ = |21 =212
© (=21 = 111 =

- The distance between any two points a and b on the real line is
d(a,b) = |b—al =|a—b|

Example 6

Find the distance between —8 and 2

Solution
\-d—2l=[-12) = 10

Azha.education d' O X O



@ Ch.1 — Fundamentals

- A set dcgaxnllis a collection of objects called elements ,.olizll

A ={1,2,3,4,5,6} {} dosniawnll Gulgd¥l Lisy

LU x5 dayyb

set-builder notation

A = {x|x is an integer and 0 < x < 7}

- If A and B are sets, then their union sl=3l A U B is the set that consists of all the elements

that arein A and B

Example:
A=1{1,2345}and B = {4,5,6,7}

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

- The intersection &bLa.g” of A and B is the set A N B consisting of all elements that are in
both A and B.

Example:
A=1{1,2345}and B = {4,5,6,7}

ANB = {45}

(Phi) @ 30U lgJ 305 o empty set dJl> degoazn Gowd swlic gy Gud degaxall ClS13] -

Example:
A=1{1,23}and B = {4,5,6,7}

ANB =0
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Section 1.1 — Real Numbers

- Intervals slyiall are sets with an infinite number of elements and are defined by start and

end values.
Open interval Closed interval
a b a b
(a,b) = {x]a < x < b} [a,b] = {x|a < x < b}
Notation Set description Graph
(a,b) {x|a<x<b} ~ 5
b
[a,b] (x|la=x=b) ¢ .
a b
[a,b) {x|a=x<b} -
a b
(a,b] {x|a<x=1b} -
a b
(a.) {xla<x} o -
[a. ) {xla=x} -
a
(—o=,b) {x|x < b} .
b
(—ce, b] {x|x = b} >
b
(—oe, 00 R (set of all real numbers) >

Example 7

Graph each set.
(a) (1,3) N [2,7]
(b) (1,3) U [2,7]

Solution

(6\‘ e

e ————— >
ktg)(ﬁ\;_‘;q.s“-‘x

Azha.education ('r O X °




@ Ch.1 — Fundamentals

Problems

- Perform the indicated operations.

N eI

(a)

(2:%)-(F=*)
- H-(5-=

win| N

\
= 3"3
2%\ _ €
= B 5
(b)1+2-2
¥ 5 \ (S \
- 2 ——z- = g‘ Z
_\3 E — .3 - +% -%
8.6 L
— X0 _ 25
R

(©B+A-3)

=2 (3)

N N -y TS

Ny el
AN, . >
- S e
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Section 1.1 — Real Numbers

- Find the indicated set if
A={1,2,3,45,67},B=1{2,4,6,8},and C ={7,8,9,10}
(@JAUBuUC

s “‘1_‘&‘(_“5‘(,'-\-,8 ‘”\ L1060}

(B)ANBNC = @ ewmp Xy s&k

- Find the indicated set if
A={x|x>-2},B={x|x<4},andC={x]| -1 < x <5}

@BUC = (x| xgsY

J7 P T

> Q— B .~
S S ‘_I\Oll'll.\._s

(b)AﬂC :\5_74.\—\41.35'3

I\
r

-
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@ Ch.1 — Fundamentals

- Express the inequality in interval notation, and then graph the corresponding
interval.

(a)x <1

x = k—aﬂ|\—>

é ﬂ‘i >
<\
(b)—2<x<1
L~y )

- Find the distance between the given numbers.

(a) —3 and 21
d= (-3 -2
-2 | = 24

(b)l—;and—i

d = \-("’>\’ '&+ﬂ%\
— Ve +1 ?\ \ \\°'\'2—‘4 \___ 13 4

g &
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Section 1.1 — Real Numbers

- Express each repeating decimal as a fraction

(a)0.28 = o-. 22€Q88% .- -
- 213.83%8

(o & —

\0 X = 2. 8273

A> X = 26

'z/.,?_«_.—é\\
96

(b)5.23 = s5.232¢423 .. .

‘Dpx_’_‘- 57-'3.7_3
~ = S.23%

1 = 513

l”‘" 513 ]
179

(€2.135 = 2 . 1395353 ...

lox = 21.3157%5

o« = =\

= = 2
Q40
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