@ Ch.1 — Fundamentals

Section 1.1 - Real Numbers
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Rational Numbers (Q) can be expressed in three formats:
e Fraction
1 _3 46 =16
2 7 1

e Finite decimal numbers
0.17 0.5

e 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

X = 0.2 = o 21K -. -

\oe>x= 28.3_QARR---
\o >x = <+ . 3R&8_ -- -

gorx = 26
do q0

=3

—

- Properties of real numbers a8l slacdl jaslas

Commutative

a+b=b+a 3+4=4+3

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

NN

a(b+c)=ab+ac 2:(6+4)=2-6+2-4
(b+c)a=ab+ac (6+4)-2=2-6+2-4
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@ Ch.1 — Fundamentals

Example 2

Use properties of real numbers to write the expression without parentheses:

(@) 3(x +y)
(b) 3a)(b + c — 2d)

Solution

\Y
(x) E(x4) = Tx +2o

\) (Z;’)ﬁg _24)=2ab + ac —6axdl

- The number 0 is called the additive identity _=oxJl s,lx0ll because a + 0 = a for any real

number a.

- Properties of negatives
1.(-Da=-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

—> -3 +T
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Section 1.1 — Real Numbers

- The number 1 is called the multiplicative identity _3,.2)l ;10 because a - 1 = a for any

real number a.

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

- Properties of fractions

a c ac
1.-==—

b d bd

a c a d
2.-+-==-.=

b d b c

a b a+b
3.-4-=—

c [4

a c ad+bc
4.—+-=

b d bd

ac a
5, —=-

bc b

6.1f2 = 5, then ad = bc
b d

a+-b=a-

S| =

Numerator .l

S| Q

Denominator aléell

27435 _ 14+15 _ 29
- 57 35 35

(O3 ey
wIlN

2=%52-9=36
3 9
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@ Ch.1 — Fundamentals

Example 4

Perform the indicated operations.

3 4
@5+

(b)2 (6 —3)

Solution

y 3 E
() T+ 5
IS +Xo _ 4S5 +be
T T\ e X\S \So
152
l/ﬂ
U’)—‘ £ — — =< . ¢ - .3
> C =) = 3 'z
— 2-
[A \
_ A
S 2
¢ — _ AN
= S - ) (W cs)
o \s

2X2 -l-\)('S) \‘l\">4_2x|o
S X2 ( \eX\ S

C—=) = (&)

A X ‘50 = ‘350 ;]

\o C) 459
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Section 1.1 — Real Numbers @

- If a is a real number, then the absolute value §lhs of a is

a ifa=0
la| =
—a ifa<0
- Properties of absolute values
1. lal =0 |-3]=3=0
2. |a| = |—al 5] = |-5]
3. |ab| = |allb] |-3-5] =[-3][5]
a| _ lal |£ — 12l
“Inl T Ip| -3l |-3]
5. la+ b| < |a| + |b| -3+ 5] <|-3| +|5]

Example 5

Evaluate each expression.
(a) |I=61 — |—4l|

7—-12

(b) [

12-7

Solution

\‘\)‘6"‘-&\—:—\1\‘;1
- 5 . . _
)| === [-tl=)\
- The distance between any two points a and b on the real line is
d(a,b) = |b—a| =|a—b|

Example 6

Find the distance between —8 and 2
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@ Ch.1 — Fundamentals

- A set dcgoaxnll is a collection of objects called elements s olizll

A ={1,2,34,5,6} {} dossiwmoll Lulgsdl Liny

GHUsS) (spn] daysb

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

thatarein 4 and B

Example:
A=1{1,2,3,4,5}and B = {4,5,6,7}

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

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

Example:
A ={1,2,3,4,5}and B = {4,5,6,7}

ANB = {4,5}

(Phi) @ 3050L o) 3051 5 empty set &Jl> degann owss solic gy pudd degaxall CSS13] -

Example:
A ={1,2,3}and B = {4,5,6,7}

ANB =0
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Section 1.1 — Real Numbers

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

end values.
Open interval Closed interval
O o——»
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} . _
b
[, b] (x|a=x=b) “ N
a b
[a,b) {x|a=x<b} .
a b
(a,b] {x|a <x=0b} o .
a b
(a, ) {xla<x} o -
a
@) | {xla=ax} -
a
(-=.b) | {xlx<o} .
b
(—oe,b] {x]|x = b} >
b
(—oe, ) [R (set of all real numbers) >

Example 7

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

Solution
& —r —>
- v 23 45 6 *8
(6\\ <——  —

O ———
Uo)(s\z_‘;q.s(‘-\g
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Problems

- Perform the indicated operations.

N [win

(a) 7 —

(2:3)-(F=%)

3
2 P
=—QZ'/‘£’)"L3'7>
\
- 3 3
<23 _\ £
(b) 1+2—2
‘ZA—5__\ _ \"5_
- z 2
o3y .6 — .3
g .6
- ”",———D —_Z_
ud 24

(©@+DA-3)
EXR I S —4
L & )k S )

R N gy 1Y

- x S
N U SN N - 3
- e S e
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Section 1.1 — Real Numbers

- Find the indicated set if
A={1,23456,7},B={2,4,6,8},and C ={7,8,9,10}
(aJAUBUC

— ‘\‘1_"&.(_”5‘4,‘-\-,8 Ao 4

(B)ANBNC = P ewmp Xy s&k

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

@BUC = (x| xgs}

J"‘Mﬁ“”éwfr

> Q— . SN
< S ‘-‘\ O 1 - S

4

£

B)AnC = S | -\cx S|

N
T
i[
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@ Ch.1 — Fundamentals

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

(a)x <1

x> = k—ﬁa\\}

(b)-2<x<1

= = =2, )

- Find the distance between the given numbers.

(a) —3 and 21

d= (-3 -2

Woro +1-?\:\ \\}-\-7.-'4 \_ 134
2

R
o
(V]

Azha.education d' D X o




Section 1.1 — Real Numbers

- Express each repeating decimal as a fraction

(2)0.28 = o. 284838%B .--
- =23%.838

(oo & —

\0ox = 2 8273

a0 > = 26

- €
x = —
|~ -

(b)5.23 = 5.232¢23 .. .

\o°e X — 37’3.1‘S
x = S.235

1 = 517

l"'" 513 ]
79

(€02.135 = 2 .1393S3s ...

loo® 2 = < \35.3S

\lo ¢ = 2(0.1S57%S

ﬁo‘ox - z\\L

o 2\ \
Q40
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  ℚ


    𝟏  𝟐


  −   𝟑  𝟕


  𝟒 𝟔 =   𝟒 𝟔  𝟏


  𝟎 . 𝟏 𝟕


  𝟎 . 𝟓


  𝟎 .   𝟔 - = 𝟎 . 𝟔 𝟔 𝟔 𝟔 𝟔 …


  𝟎 . 𝟑   𝟏 𝟕 - = 𝟎 . 𝟑 𝟏 𝟕 𝟏 𝟕 𝟏 𝟕 …


  ℝ


  ℚ


  ℤ


  ℕ


  1 , 2 , 3 , …


  … , − 3 , − 2 , − 1 , 0


   1 2 , −  3 7 ,   46 ,   0 . 17 ,   0 . 6 ,   0 . 317


  3 . 273840 …


    𝜋


  e


   2 ,    5 ,    2 3


  0 . 2  8 -


  3 ( x + y )


  ( 3 a ) ( b + c − 2 d )


  − ( x + y − z )


  1


  a ∙ 1 = a


  a


  a ÷ b = a ∙  1  b


  =   a  b


    a  b ∙   c  d =   a c  b d


   2 3 ∙  5 7 =   2 ∙ 5  3 ∙ 7 =  10 21


    a  b ÷   c  d =   a  b ∙   d  c


   2 3 ÷  5 7 =  2 3 ∙  7 5 =  14 15


    a  c +   b  c =   a + b  c


   2 5 +  7 5 =   2 + 7 5 =  9 5


    a  b +   c  d =   a d + b c  b d


   2 5 +  3 7 =   2 ∙ 7 + 3 ∙ 5  5 ∙ 7 =   14 + 15 35 =  29 35


    a c  b c =   a  b


    2 ∙ 5  3 ∙ 5 =  2 3


    a  b =   c  d


  a d = b c


   2 3 =  6 9


  2 ∙ 9 = 3 ∙ 6


   3 10 +  4 15


   2 3 ( 6 −  3 2 )


     2 5 +  1 2   1 10 +  3 15


  a


  a


   | a | =  {    a               if   a ≥ 0       − a         if   a < 0


   | a | ≥ 0


   | − 3 | = 3 ≥ 0


   | a | =  | − a |


   | 5 | =  | − 5 |


   | a b | =  | a |  | b |


   | − 3 ∙ 5 | =  | − 3 |  | 5 |


   |   a  b | =    | a |   | b |


   |  12  − 3 | =    | 12 |   | − 3 |


   | a + b | ≤  | a | +  | b |


   | − 3 + 5 | ≤  | − 3 | +  | 5 |


   |  | − 6 | −  | − 4 | |


   |   7 − 12  12 − 7 |


  − 8


  2


  A = { 1 , 2 , 3 , 4 , 5 , 6 }


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


  A


  B


  A ∪ B


  A


  B


  A =  { 1 , 2 , 3 , 4 , 5 }


  B = { 4 , 5 , 6 , 7 }


  A ∪ B = { 1 , 2 , 3 , 4 , 5 , 6 , 7 }


  A


  B


  A ∩ B


  A


  B


  A =  { 1 , 2 , 3 , 4 , 5 }


  B = { 4 , 5 , 6 , 7 }


  A ∩ B = { 4 , 5 }


  ∅


  A =  { 1 , 2 , 3 }


  B = { 4 , 5 , 6 , 7 }


  A ∩ B = ∅


  [ a , b ] = { x | a ≤ x ≤ b }


   ( a , b ) = { x | a < x < b }


   ( 1 , 3 ) ∩ [ 2 , 7 ]


   ( 1 , 3 ) ∪ [ 2 , 7 ]


    𝟐    𝟐  𝟑 −     𝟐  𝟑  𝟐


  𝟏 +   𝟓  𝟖 −   𝟏  𝟔


  ( 𝟑 +   𝟏  𝟒 ) ( 𝟏 −   𝟒  𝟓 )


  𝑨 = { 𝟏 , 𝟐 , 𝟑 , 𝟒 , 𝟓 , 𝟔 , 𝟕 }


  𝑩 = { 𝟐 , 𝟒 , 𝟔 , 𝟖 }


  𝑪 = { 𝟕 , 𝟖 , 𝟗 , 𝟏 𝟎 }


  𝑨 ∪ 𝑩 ∪ 𝑪


  𝑨 ∩ 𝑩 ∩ 𝑪


  𝑨 = { 𝒙 | 𝒙 ≥ − 𝟐 }


  𝑩 = { 𝒙 | 𝒙 < 𝟒 }


  𝑪 = { 𝒙 | − 𝟏 < 𝒙 ≤ 𝟓 }


  𝑩 ∪ 𝑪


  𝑨 ∩ 𝑪


  𝒙 ≤ 𝟏


  − 𝟐 < 𝒙 ≤ 𝟏


  − 𝟑


  𝟐 𝟏


    𝟏 𝟏  𝟖


  −   𝟑  𝟏 𝟎


  𝟎 . 𝟐   𝟖 -


  𝟓 .   𝟐 𝟑 -


  𝟐 . 𝟏   𝟑 𝟓 -


  a


  b


  d  ( a , b ) =  | b − a | =  | a − b |


  0


  a + 0 = a


  a


   ( − 1 ) a = − a


  −  ( − a ) = a


   ( − a ) b = a  ( − b ) = − ( a b )


   ( − a )  ( − b ) = a b


  −  ( a + b ) = − a − b


  −  ( a − b ) = b − a


  a + b = b + a


  3 + 4 = 4 + 3


  a b = b a


  5 ∙ 6 = 6 ∙ 5


   ( a + b ) + c = a + ( b + c )


   ( 2 + 3 ) + 7 = 2 + ( 3 + 7 )


   ( a b ) c = a ( b c )


   ( 4 ∙ 5 ) ∙ 3 = 4 ∙ ( 5 ∙ 3 )


  a  ( b + c ) = a b + a c


  2 ∙  ( 6 + 4 ) = 2 ∙ 6 + 2 ∙ 4


   ( b + c ) a = a b + a c


   ( 6 + 4 ) ∙ 2 = 2 ∙ 6 + 2 ∙ 4

