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Def: Let neZ , n > 2.

Let XE2 .

The-equivalenceclass of

X modulon is
-

=(y
= x(y = x(modn)]

For computing , by $
of the

theorem
from last time

:

* = S ..., X- 3n , x
- 2n

,
X - n,

x ,
x + n ,

x + 2n , x
+3 , 00]



Ex : Let n = 2

5 = 5y(2)y = 0(mod21]

= Erros- 8, 6, -4, -2 , 0, 2 , 4 ,
6
,
8
, ...
]

T = Sy(z/y = /(mod2)]

= Gr .j7, -3, -3 , -1 ,13, 5 ,7 , 9...]

2 = 5y(z/y = z(mod2)]

= G . . .,
-4
,
- 2
,
0
,
2
,
4
,
6
,
8
, ...3 =J

5 = [y +2(y=3(mod2)]

= [ .... - 3, -1 ,
1
,
3
,
5
,
7
,
9
, ...

3

= T



modul
T=5stod2)

Module n =2 breaks the integers

X into two disjoint equivalence

classes .

T T
2

2 3

O - 2

- 4 I - /
8

I

&

- 3

O⑳
- 1000

oddS
evens



Ex: Let n =3

j = Sy +z/y = 0(mod3)]

= E ... - 9, - 6,
- 3
,
0
,
3
,
6
,
9
....
Y

T =(y(2/y =
(mod3)]

= [ ..., -8, -5, -2 , 1,
4
,
7
,
10, ... Y

z= (y + z(y = 2(mod3)]

= E ..., -7 ,-4 , - , 2, 5, 8, 11 ....]

5 = 53 + z(y = 3(mod31]

=E .., -6,
-3
,
0
,
4
,
6
,
9
,
12
,
... Y=

5= &3= 0(mod3) &
320



What will E equal ?

7 = E ...jS ,-2 , 1 , 4 , 7, 10, 13 , 00. ] =T

Note : 7 ET and 7 = / (mod 3/

-

Modulo n = 3 breaks I into

3 equivalence
classes: , T,

E

-
-

- & 2

· S

· · · R
· 2

o
- Z - -[...o

- 3
·

- 5 o
- 4

0
- 6

· 334
· 333

-
0 +3R1 + 3R 2 + 34



Theorem: Let n-> with n32 .

Let X
,YeX.

①Either or
disjoint

② =y
iff x = y (modn)

iff x = j = (ory(x)

③ A complete set of
distinct

equivalence classes
modulon is
->

given by 5,Tj , ..., n -1

That is , if ze2 ,
then

E=F for a unique integer
r

with OCTEN-1 .

Moreover ,

~ is the remainder
when you

divide z by n.



EX : n = 3
-

equivalence classes
: O , T , I[z = 105/ ③
Enremainde
#of : D and & are in HW .

Let's prove
Let ne 2 , n2

.

Let zeX .

By the division algorithm divideaz = qn + r 3



where
Then
,
z-r = qn .

So
, n/(z-r)

Thus
,
ZEr (mrdn)

and OrIn-1 .

By part & We get E
= F

with OrEn-1
.

So
,
E is one of 5 , T,E,...,

So
,
all the equivalence classes

modulo n are amongst

, T , E , ...-



Let's show that none of

, T
,

2
, ....
-

are equal to each
other .

Suppose Oa = b > n-1 and a =5

We will show a =b.

Since a ben-1 we get

0xb - azn - 1 - a

So
,

01b -an -1 -a =
n -

ThusCan-1.

Sincea =5
, by ②, we

know

a = b(mudn) .

Soba).



Since n/lb- a) and 02b-a < M

We must have , by topic I

that b - a = 0.

So
,
b = a.
-

Thus
,
J
,T, s

n - 1

are the unique equivalence
classes Modulo n.

--



Lef: Let ne 2 , n, 2.

Define

2n =E, T, z,gn]
In is called the set of

integers
modulon

:zz= 55,T)
23 = 50 ,T , 2)

zy = 50 , T ,2 ,5)

Es = [0, T , 2 , 3 , i)
%


