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\wtegers ave vimvers becanse ﬂw@ behave like them:
) Comwmstative pvapevhg S5+5=5+-35(-32)5=5(-2)
(2) Assorc. Prop -5+ 2D+T7=-2+(-2+7 \Noheck
using
Rules!
(®) Distvibutive Pop > -4+ -2D=5x-4+35x -2

S (22X =% -2 xT

@ \dentities 2+0=-5-5 1=-5
And a new propertyy which i important 1o integers:
) Additive iwevse property: Tor each integer o theve exists an integer called the

opposite of a, denoted by -a, which satichies

*-a=0
wreano we alveadvy howe prop.
[GAY: Additive dentity  «—  Describes 0 \ fov O 1 This ie Wi
Mkt | dentityy s Descrives | we exclude from def of
prime vumbexs.

Wt lnverse ——  Descrives factions

Additive \wexse < Descrives integers!

SUWMAY Y
(1) Created “opposite wumizers”
(2) Wade interpretations so we cowld +, -, x,+ them. Interpretation swmmarized oy
Rulles 1-6.
(2) Integers satisty properties (= integers ave wumbers)
@) Special property, associated 1o integere.



We need to show:

() Properties - Rules 1-b
“Interpretations’

() WMeans that we cannot develop a. ditferent set of interpretations, these vules
e Tovced wpon we by the properties!

Theovem: Rules 1-6 folow from the arithmetic properties.
Rule : () = & [uses Decompress/ Malyzze/ Compress proot w/ Add an appropriode O
() = 0 + ~(-a) Additive \dentity
=@+ -A) + -(-a) Additive \wevse
=a+[-a+-a))  Associative Property
=A+0 Additive \werse

- Addtve \dendity

Def gl A+ -b=ab
A-b=_memsa=b+__
Add -b to both sides:
aAt+t-b=-bL+rb+ )
= b+ D)+ _ Associative Property

=0+ Additive \wevse
= Additive \d@wﬁ%
=a-b Gupstitution
[s0 detic veally a vule'
RuezZza--b=a+b Dove n last W set

[ Pollows from ®1 and Def 8.1. 27)



RBue % -a-b=-@-b)

il Ack 2
/5-45/5-4+0_/ -A-b=-a-b+0O
=2 4+[% 4+-(5- D) _ = - + [ + ()
=2 4+2- 4 +-G -4 _ =[-a b+a)+-
=(-%+2) 4+-5-4 _ =(a+a) b+ -(ab)
=0 4+-5- 4 _ =0 b+ -ab)
=0+-5-4 _ =0+ —(Ab)
=B 4 _ = - () V
=-(12)= 12

Rule 4 Wsing Aveady; verified Rules)
A -b=-a- - TR
=-(b-a) Commutntive Property
= —(-(ba)) Rule 3
= b Rule 1
= A Commstative Property

RS a+-b=a+b ot
A+ b= __ memns -a = - __
ke the opposite of both sides:
(A)=-(b-_)
a-b_
Ar-b=_ =-a+-bl

Def Ovdexing) a (b < b - aie positive or zeve



Ovdex Bules

lLalb < AaAt+rcl{b+c

Z.AQD@{MQW/ c >0
ac e c 0O
Proot of Oder BUe |

Atrclbreob+e) -+ i positive or zew
sbretr-at+-—ciopsor O HW Pob

cSbt-atle+-Oieposor 0 Awoder

sb-a+0isps o0 AdA w, B2
cb-aispos o0 Add id.
salb [ |
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