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P.3
The Real Number Line and Order

Coordinate line, or real number line, or real
line ”
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http://leecreighton.wordpress.com/2008/05/13/i-know-you-are-but-what-am-i-infinity/

The real numbers are ordered (e.g. V2 < 2)
Graph x < =5
Graphx = 3




Sets and Intervals

A set is a collection of elements
a € S means a is an element of S
a & S means a is not an element of S

Write the set A of all positive integers less
than 5

1. A=1{1,234)

2. Using set-builder notation
A ={x|xisaninteger and 0 < x < 5}



More Sets

e [fSand T are sets

1. SUT issetunion (all elementsinSorT(orin
both)

2. S NTissetintersection (all elements that are in
bothSand T

3. 0 is the empty set (contains no elements)



Problem

e If S={1,2,3,4,5}, T={4,5,6,7}, and V={6,7,8,9}, find
each of the following:
1. SUT

2 SNT

3. SNV



Interval Notation

* Openinterval (a,b) = {x|a < x < b}
* Closed interval [a, b] = {x]|a < x < b}
e Other interval notation

la, b) (a,b]
(a, ) la, o)
(—OO, b) (_OO) b)

(—OO, +OO)



Problem

* Express each of the following intervals using
set-builder notation and then graph the
interval

7. [1.54)

2. (—1,400)



Problem

* Given (1,3) N [2,7]

1. Express using set-builder notation

2. Graph the set intersection



Absolute Value and Distance

* The absolute value of the number a, denoted
by |a] is
»the distance from a to 0 on the real number line
» always positive or 0
»|a| = 0 for every number a

ol l_{aifaZO
ar= —aifa<0



Problem

 Remember the definition of |a| from the previous slide

* For each expression below, state what a is and then
evaluate the expression

1. |3]

2. |-3]

3. 0]



Problem

* For each expression below, state what a is and
then evaluate the expression

1. |W2-1]

2. |3 —m|



Properties of Absolute Value

1. |lal =0
2. |la| = |—al
3. lab| = |al|b]

a

b

_ lal

4. =1




Distance Between Points

e The distance between two real numbers a and
b on the real lineisd(a,b) = | b — a

 Is|b—al=|a—b|?

* |f so, why? If not, why not?



Problem

e Evaluate ‘3 — |—1|‘

* Find d(—2,5)

+ Find d(;, — =)



