What to bring to ass:
Ak students 1o bring Pm
4N A SA.

% Rational and Real #'s (17 Aays)

(1) Divisions like S+ 3 dd not have whole # solutions
— Bnlawged whole #'s 1o get factions:
S:% = 2

New Propertyy: Wudtiplicative wevse: -1 =1
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(2) Gustvaction like 2 - 8 did not have a solution in whole #'s ov factions.

— Bnlage whole wumbzers to get integere.

New Propertyy Additive inverse: a + -a = O

Doing; both gives
Def e vationale ave the set of factions together with theiv opposites.
Bx 3 i a wtional, but not a faction ov integex
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rationals %ﬁeﬁg the complete list of Avithimetic Prop
At+rtb=b+a av =ba

- Commutative Pvapavh@

- Aesociative Pvalaem@ aA+rtlb+ro)=a+b)+c

- Distvibutive Property alb+o)=ao+ac

- Additive and Wultiplicative \ﬂlmﬁhg A+0=a al=a
Adefines 0 Adefines

- Additive and Wwultiplicative \werses A+-a=0 al=]
N N

integers  factions

Newl!
— Closwe. a+b a - b axba+b are al ational numvers

a (o) = () ¢

Note: - Complete list of Arvithlumetic properties - Bvevy statement, idawﬁ’%, Yule, ete.

folows from them.

-Wsed closwe property twoughout the cowse, but didn't make it explicit

Density: How many factions in the interval [0, 1) 2

At least as many whole #'5: 0. 4, 1, L, %'/%-\--‘w Aln i ovder
woe:  2.2.%%% DOG. .
] e
o ...t 5 5 3 N
© 0 e e @ ® O
We cowld continve filing in pte forever
& O @
- 0 R N
@) Can do the

same for [-1, O)
nterval 1, 2} (2 B efe . ..




Leads to 2 questions:
@ & everyy pt on the wumber line a vational 2
[Answer Later)
@ Given anyy pt on " ", e theve vational wunvevs “neav by?"

5

le theve a vational # near a?

Avnewer to (g 2: |es, becaunse vational #'s ave dense, ie. any nterval contains

at least one vational #.

0 see why,
Fix & point & and look: at intervals @ a+3]
vational in interval? @ a+i]
denvsityy — yesl o boa+s)
A A+
a+i]

density —yed | o 1o

n fact oy interval contraing

on © % of vationals!




How 1o find & vational in an interval;

Ex Fnd a ational ¥ between 214 and 11

Pick
2400 — 3—“%1 o
214159 . . . /
2142 = 222 «— yationall 2144

Real viumboers

O Avswer (9|, we need to see that eery pt on the #-line covvesponde 1o a vumbex

Algovitlum for comverting pte - to a vmver
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What # does thic pt vepresent?

23 (pt {24

236 (Pt { 53T

2564 { pt { 2265

Do this fovever!

Pt = BBAZ5UG2 . ..

Y,
cAled an nfivite decimal expansion.



Note: Real viumbers also %ﬁeﬁ@» the complete list of Avith. Prop

E )15 =12000...
Covvespondence Thm,
~15 = ~15000 . .. , A _
vepeating decimals —— vationals!
12225 .. j (£ factions)
18% = 182183185 . . .

Bery yational viunboey 16 Also a veal ey

) 1010100010000 . .. No vepetend

By covvespondence Tum, this is not vational. Called an iwational viumboer

beconse it com't be written as o for Ay integers a, b,

Answey to 1 : NO|
T Invational wunber ave Also dense.
Prwot: Given an interval [a ) find a finite decimal ¢ in the interval,

A C b

157 ... 6 0000 ... 0 1212217112 . ..
decimal ¢ enough O's 1o any nown vepeating
sty in interval  sequence. O

Bx  [HwW Pob) Find it inational between .67 and .68

16T .. B B
51 80 { &8
LBUBLBLS . . . T
yational

Ivational: LB8000012%45673910112 . . .



nclusions:
There ave 2 types of veal mbers:
vational and wvational
- Both vationale and ivationale ave dense
(nfinitely many in any interval)
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