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We want to define t and

on In - What if we

just define it as :

a +5 = a+ b

a . 5=b

Is this well-defined ?

i-↑ Fequal & equal

5 + z =5+ 7
=T =0 Emod4N



Ihm: It and are well-defined on
En)

Let nez , n >, 2.

Given a
,
b
,
c
,
de with

= I and 5
=

then

-
Since =c we know a = c(modn)
Since 5= we know b = d(modn)

Previously we saw this gives

(a + b) = ( + d)(moda)]



and

My
and
ab=d
--

Exi

21= [0 , T, 2 ,5, 4 , 5, %]

(5 + 5) . 5 =555 . 5

= 5 : T

= T . J = T
X
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Theorem: Let ne2 , n 2.

Let a , b , cEX.

In In we have :

Y commita

HE] associateSee

Y distributis

Prof: In HW 4
.

Let's

prove 5 .
We have



5 . (5 +5) =.(+ )
Estin

Fitb+ c
fo

properties-i a . b + a . C

= cittaic
↑

oft
= .5 +n.
↑

Erof.-



Ex: 2 = So,i]
5 = 5 ..., - 6 , - 4 ,

- 2
,
0
,
2
,
4
,
6
, ... 37 evens

T = Gues , -5 , 03 ,
-1
,
0
,

1
,
3
,
5
,Ge odds

Given xE], ther

* =0 if x is even

ita
-
T = Gins

- 7
,
- 3
,
1
,
5
,
9
...
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Jodds5 = Ex - S
,
-1
,
3
,
7
,
11
... ]
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EditXua

--

Sidenote (Dirichlet's
theorem

If g(d(a , n) =
1
,
there

exist an
infinite # of primes

that satisfy pea(modn)-
p = a +

nk

-
--



⑭ a
,
b+ 0

⑩ If a (c , blc , gcd(a ,b) = 1
,

ther awe know

cak where he X.

Since blc we know blak.

Since blak and gcd(a ,b)=

we know blk.

Thus
, R = bl where le

So
, c = ak = abl·

, abl.



Rhod2 :

Since alc we get c = al , hel
Since bkc we get c = bl , leX.

Since gcd (4 , b) = 1 we get

ax + by = 1 where X ,EX.

Multiply by c to get
cax + c by = C

So ,
(bl)ax + (a)by = c
u

< [

Then,

ab[(x + ky] =
So
, abl #



#
⑪ If gcd(a ,b) = 1

,
x(a , X(b C &

then XI

-

im:(x , b)
= 1

-
Let d = gcd(X , b).

Then
,
d)x and dlb and d 1.

Since d/x and x/a we know dla . (:)
Su
, da and d/b .
But gcd (a , b)= 1.

So , d = 1 .

-

Since x/bc and cd(x , b)=9

we know X /c . #
-


