Cection R,2: Real Numbers ¢ Sets

Objectives:
- (Jse Set Notation.
- Jnderstand the ClassifiCationh of Numbers.
- Approximate Decimals by Rounding or
TruncCating.
- Plot Points on the Real Number Line.
- (Jse Inequalities to Order Real Numbers.
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Properties of Real Numbers

Natural Numbers:  Symboil: [U
Are counting humbpers (positive humbers).

ex: | 2,5, 4, ...

Whole Numbers: Symbol: LO
Are all of the natural numbers including o.
(remember whole #'s have a "hole" (0) ih it)

e O)IIQIB-
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1htegers: Symbol: Z
Are the whole humbers plus all of the negative numbers.

& 220 0,1,2,3. ...

Rational Numbers: Symbol: @
Canh be expressed as a ratio of two integers. 7hHe decimal
FOrm OF rationagl humbers are either a terminating or
repeating decimal.
ratio?: Tyaction -] O
153 - 7 | 15
ex: 9 A
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Irrational Numbers: Symbol: :JI
Are any humbers that are NOT ratiohal. Jrrationals have
deicmals that o on forever ahd do hot réepéat in d

PG CERERE

Real Numbers: Symbol: ‘ li

Are all the numbers that You use in everday life, they are
rational and irrational humbers combined.

e E 4’-—{- ~ 3 ?741.
V9 o 2
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_‘_____._-——-"""/ H - All real numbers. ‘_\\\

Rational Numbers (Q) Irrational Numbers (1)
Anynumberthat can be expressed Any numberthat has a non-repeating
as a Quotient (or fraction). This includes and/or non-terminating decimal.
Repeating and terminating decimals. Examples: 3.1214323.., m, 42

Examples: .3, 2, X%, 075

Integers (7)

Negative and positive whole numbers (no
decimals or fractions). {...-2,-1,0,1,2 ..}

Whole Numbers (W)

0 plus all the positive numbers. {0,1, 2, ...}

Matural (or Counting) Numbers (N)
Positive integersonly. {1, 2, 3, 4...}




Cection R,2: Real Numbers ¢ Cets +
“4: 7 .Q

L AsSTEYING REAL NucREReR

Real Numbers

Rational

-—L} Integers

Whole Numbers

Natural Numbers

Irrationals
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4 H 4 I 2 0 1 2 3 4 b B 7

The REAL NUMBERS are the combination of all rational and all irrational numbers.
This collection now completely fills in our number line (no gaps).

REAL numbers

any number that CAN be written as
(where a & b are integers. but b « 0)

a
CANNOT be written as E
(where a & b are integers. but b « 0)

R .. .23,-2,<1,0,1,2, 3, ..4

0 & counting nos
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Real Number System
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Cet \Notation

A Getis g collection of "well-defined" objecCts.
"well-defined"” means that there is a rule for determining whether or hot

the object is in the set.

Elements are the objeCts in a set.
We use curly braces { } to enclose the elements.

If we have set D that inCludes elements 0,1, 2, 3, %, 5,6, 7, 8, 9,
then we would write it like:
D-:{D'I 111 -1! 311 If'.. 5! E'I ?! 51 9}

When we list the elements out like this, we are representing the
set using the Roster Method.

-
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Example: (Jse the Roster Method to represent
the set of all even digits.(E )

- 30,2,4,6,%%
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Cet Notation Cont.

set-Builder Notatiop is @ way to denote g set.

For Example: The humbers in set D={0, 1, 2, 3, , 5, 6, 7, 8, 9} are Called
Digits. Get-Builder Notpn would be D={x|x is a digit}.

a.) (Jse Set-Builder Notation to represent the set Of all
even digits. (&

E: % X l X \S dn even dfiﬂ”‘}

b.) (Jse Set-Ruilder Notatioh to represent the set Of all
odd digits. (0 )

O - %Y\){ 'S an 0dd Jci‘ﬂ'ﬂ-z
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Cet Notation Cont.

We name sets by using Capital letters.

Ex: WWe could name the set of even humbers E.
So, E={x|x is ah evenh number}

When we talk about rules for sets, we usually use the
sets A ahd B.

Most OF our definitions will have sets A and B.
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Cet Notation Cont.

Equals

If two sets A and B have the SAME elements, then
we Canh say that A equals B.

-write A — B

‘F}h.\f'_ af“ﬂh

Cubset
If every element Of set A is also ah element in set B,
thenh we say that A is a subset Of B.

-Write A E B
£X: A:il,‘z;% Eiil-?ri‘g
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et Notation Cont.

Proper Subset
IF every element OF set A is alsO anh element in set B,
BUT A # B, then we say that A isa proper subset

ofFB.
-write A C B

' pt"%'-ql%}) B;{ [,2.3,4, 63

Empty Set or Null Set
If set A has no elements, it is Called the "empty set”
or the hul| set. ﬂ:he empty set is a subset Of every

set.)
-Write { } or @

. —
p—
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Cet Notation Cont.

Example:

Let A={2, 4, 6, 8}, B={1, 2, 3, 4, 5}, C={2, 3, 4}, D={4, 6}.
Write True or False.
a)DisaSubsetofA DE A

-

b.)Dis a SubsetofB D € %
F bertus of ¢

c.) Cis a Subset of B CQ_ E)

T
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Cet Notation Cont.

EXampie:

Let A={2, 4, 6, 8}, B={1, 2, 3, 4, 5}, C={2, 3, 4}, D={4, 6}.
Write True or False.

d.) The Empty set is a subset of C. i‘_z) g C or

T p<C
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Cet Notation Cont.

Anhswers:
Let A={2, 4, 6, 8}, B={1, 2, 3, 4, 5}, C={2, 3, 4}, D={4, 6}.

a.) D is a Subset of A
True

b.) D is a Subset of B
False

c.) Cis a subset of B
True

d.) The Empty set is a subset of C.
True

e.) B=C False
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Definitions- Set Notation Cont.

Element of

Element of means that the humber (or element) is part
Of the set. b

-write E
2x: A $1,2,3%
e A

TF ah element is hot in the set, Write é

44 A
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Example - "Element of"

Write True or false.
a.)3 & {x|xis a digit}

-

b.) 1/2 E {x|x=p/q, where p and q are digits, q # 0}

F

c)a €& {a e, o,u}

~
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APPROXIMATING DECIMALS:

There are two ways Of approxXimating a
decCimal - roundihg anhd trunhcation.

TruncCating: drop all of the digits immediately
following the specified final digit.

Rounding: (00K at the number immediately to the right

Of the final digit (example: if you want to round to the nearest
thousandth, that’s 3 digits after the deCimal, SO you Wwill |ook at the ¢ th

digit. If the humber is greater than Or equal to 5, round
the fihal digit up. If the humber is ¢ or smaller, |eave
the final digit as is. TrunCate the rest of the digits.
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N
Example: Approximate 7.7291 t0 2 decimal places

a) by trunCating:

2.72
b) by rounding:

4313
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A number line is a way to Visually desCribe the set of
all real humbers. Zero (0) is Called the “Ccenter” point
or “origin”. Positive real numbers extend to the right
from zero, negative real humbers g0 to the |eft Of
zero.

< ' >

|
Megative Real Numbers 0 Positive Real Numbers

1f @ number lies to the left of another humber on the number line,
we say that It’s [ess thah the humber (<).
If a humber lies to the right Of another number on the number

line, we say that it’s greater thah the humber (>).



Cection R,2: Real Numbers ¢ Cets

Example: Put <" or ">"in the blank.

a7 =2 1

by 8 &£ -3

C)25_= 04 %?”{

d) 3/8 > 1/3
a s

24 A
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e Ccan also express word problems as Values on a
nhumber line. If the value is “pelow” or “|ess than”, we
Cah Show it as a hegative integer.

Example: Express the following as an integer:
Death Valley is 282 feet below sea level.

~2%872 1%
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Objectives:
- (Jse Set Notation.
- Understand the Classification of Numbers.
- Approximate DecCimals by Rounding or
Truncating.
- Plot Points on the Real Number Line.
- (Jse Inequalities to Qrder Real Numbers.

Cah You?
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Homework:

Pages 17-18

#11, 13, 19-38 all, 53,54



Alternative Homework:
Pages 17-18

#11, 13, 19-32 evens, 33-38 all, 53,54



