
Mplicationon the Integers

X = [[(ai b)]-la
,DEN3

↳ "a-b"

(a,b) - (c ,
d) (=) atd= c + b

[(a . b)] -
+ ((cd)]n= [(a+ c

,
b +d)]-

"a-b" "C-d" "Catd)-(btd)"

Definition

[(a,b)] n · [lcd)]u = [lac+ bd, ad+bc)]

"a- b" "C-d" "(a -b)(c-d)" = "ac-ad-be+ bd"

= "(actbd)- (ad + bc)
"

Peration:

1). is commutative on

Proof :

Show that [(aib)]w · [(cd)]- = [(cdi]w[(a
,
b)]

[lab)]· [d)]r= [lactbd
, adtac)]- by definition

= [lca+db
, datcb)]n Comm otN

= [lcardb,
ch+da)]n comm ot + N

= [(cd)]n · [la,b)]w by definition

12)I is associative

Proof : snow that ((lab)] · [(c
,d)]w) · (lef)]v= [laib)]w([(cd)]n· [lesf)]n)

from starting point: from ending point

[laib)]-· ([(,d)] [le,f)]v) = ((a
,b)]- · [(ce+ of

,
cf + de)] e([(a,b)] [(c

, d)]~)· [le,f)]n= [lactbd
, ad+bc1]v· [lef)]-

=(((ac+bd)e + (ad+ bef, (actbd)f + (ad+ bde)] = [(a(ce+ df) + b(cf + de)
,

a(cf + de) + b(ce+df))]v

= (exect off+/+ bac, aft +ad+A +ba+)]-= Letbe +bef,f fade + be)]

-

these endpoints are equal to each other

is associativee.:= "I

(3) for all vyize ,
x - /y +z) = (aty) +(x + z) left distributive law

Proof : let X= [(ab)] y= [d)]- 3 z = [leif)]-

from start forward from end backward

x · (y+z) = [(a,b)]-· ((+ e ,
a +f)] X y + x- z = [lac+ bd , ad + bc] + [lae + bt

,
af + be)]

= [(a(c +el+ b(d+f)
,

a(d+ f) + b(c+e))]- = Clactbdtaetbf , adtbct aftbe)]

-
with some facturing, these are equal

Rules
-

Given : Given : 6: N X

102 = [10 , 0)]= Elcub) la=b3 - g(n) = [(n , 0)]-

2. [x = [11 ,0)] = [la
,
b) l a= S(b)3 -> O is 1-12 g(n+) = ((n) + g(k)

-> for all zEX
, zo0z = Uph z.1 "Z g (nk) = G(n) &(k)

- - [laib)] w= [lb
,
a)]w P(On) = Oz

- z + (- z) = 02 & (1n) = 1


