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bb Factions as Numbeys

[ SAY): Winderstanding Traction avithmetic becomes increasingly importont as students
prepove fov ageon.’)

Faction avitmetic ie developed wsingg many artimetic provlems like the folowing

Bx HW set 29, Pk 24

(G2 +E=D1E=-3+% 3 F ®s
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Students. do vest of the prolems in W set 29, Prob 2. (in growps of 2, S min)

Baction Avitlunetic — mathematice
[SAV: We used madele and interpretations o genennte the S vules of fractions.

s it possivle to use ditferent modele and interpretations to genennte Affevent
(but valid) faction vules?

Then, for instance, each comwntvy ov clacsroom cowd have o difevent WA
t0 add factions!)



recal from g 42
"Ml indentities (n particular, the arith. viles) can e derived fom the arith. properites”

Thuse
Mith. | Rues1-5 | faction
properties arithmetic.
We ave fovced to make these vules -

theyy do ot depena woon the models o interpretations.

1© show this, we assume theve is a set called “factions’ and

- There i some wauy to + and X them
- They %ﬁe{%@ the arithumetic properties (Any ovder, dist, identity)

The Wultiplicative inwerse property
Tov each nonzevo fraction x theve ic a wigue fvaction called the vevee, & such that

X - +=1.
Pacton: 1,23 4 %
)
wevee: 14,1 1;
7
gh/
factional wit

Def  each faction can ve vepresented oy a wultiple of a factional wnit:

=A .

NN



o prove "properties - vules” we need the following lenmma.

Lemma  Asswming 0vd|@~ avitmetic properties,

B O R
rREr R for a, b + 0

[ Ay The multivlication of 2 factional wiits ie again a fiactional unit')

Proot
L.oLlo1 1y nult identityy
=L L b mult: inverse
- Dl 54 Ay ovdex
=114 ks i,
=L W}tialmﬁhg

T Rules 1-5 follow fom the def of factions and the avitiumetic property,
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det  Lemma oy ovdex

=% def of factions, vt inverse
=% kA
Rz 4+c=a-L+c-L=@a+o0)=2¢
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Rule % A+ =L

defk: of div
A+l =xoa =bx. Wultiply by
A-b=p W= (5 bXx=1"x=¥x
mv%avalev nudt v mlt: A,

50 Arb=x=A =%

d&;{?{:mo.

RBule 4 Hw

Rule 5 By def, Zil=y o Z=4x
Then
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=450 =% x= e )x
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any ovder  def of
R4 factions

NN

=1 it invevse
= X s id.

Note.

“Wwevses ave the same as vecipvocals)!

HW| Read g bb. Do HW set 29 Bring: Primawy, math SA € bA o next 3 lectwres.




