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Tem Let mewith n >, 2

Letw, x, y, z
t X. Then:

① x =x (mod
n)

① reflexive

② If x =y(modn), ② symmetric

then y
=x (model. ③ transitive

③ Ifx
=y(mod n) I a

and y
=zmodal, IStere

then x
=z(mod

n).

④If WEx (mode)
and y

=z (model,

then W+Y =x
+z (modn)

and wy =x
z(mod n).

Also, w-y
=x- z(moda).

⑤ x =y (mudn) if

x =y
+nk where REX.



orf: a =b(moda)

①x - x =0 =n(0) means

n)(a - b)
so, n)(x-x). L
=x(mudae
Then, n)(x-y).
So, x-y

=nl where le
X.

Thus, y -x =n)-l).

Hence, n)(y-x).

(mudal.
③ Suppose x =y(modn)
and y =z(modal.



Then, n1(x-y) and n)(y-z).

Hence, ens andt
where s, t t2. Alternative

method

Adding gives X - z=

X - z
=ns +nl Ens- [- (y -nt)So, x - z =n(s +t]. =nstat

Ergo n)(x-z).
=R (s+A)

Itfollows thatx =z (mud n).

Nosew =x (modn)

and y
=z (modn).



Then, n)(w-x) and n/Cy-z).

Thus,andand
where x,BER.

Then (w+y) - (x +z)

=(w - x) +(y -z)
=>
nx +nB

=n[x+B]

So, n)[(w+y)
- (x +z)]

MY+y) =(x +z)(mod n)



Note that
W -x =nx

y - z
=

nBL
Wy - XZ

=(na)y - x(y -ni-
Z

=xy +nay -xy
+xnB

=n[xy +xB]

Hence, n)[wy -xz].

So, Wy=xz(modn).

·



W -x =nx

Also, &En
(w-y) -(X - z)

=(w - x) +(- y +z)

=>nd - n

=n(x - 3].

So,n)[(w-y) - (x -z)]

Thus, (W-y) =(X-z) (moda).



8 x =y(mod n)

iff n)(x-y)
ifx -y

=nk for some Rex

ift x =y
+nk for some keR.

#



Def: Let mewith n2.
-

LetxEX.

The Entree
class of X-

modulo n

-

is

x =5y =x/y =x(modnl3

=.0,
X-3n, x-2n, X-n,E

P
x, x

+n,x +2n,x+3n,...)
⑱fromtheorem



#Xin =2

8 =[yex(y =0(modz)3

=5.0, -8, -6, -4, -2,0,2,4,6,8,...]

T =[yex(y =1(mod2)]
=E...,-7,-5,-3;), 1,3,5,7,000

I =[yex)y =2(mod2))

=[00,-6, -4, -2,0,2,4,6,8,000

=

5 =500s-3,-3,-1, 1,3, 5, 7,9,0..]
= T



Note5 =T and 3 =1 (mod2)

8 =2 and 0 =2(mod2)

Mod 2 partitions & into

two equivalence classes: 0,
I

T I

"
evens odds



=Xin =3

0 =5y=x/y =0(mod3)3

= 3...,7,-6,-3,0,5,6,9,000

T=5yEx/y =1(mod3/3

-[0..,8, -5, -2, 1, 4, 7,
10,13,-.}

2 =Gy +x(y
=2(m-d313

= [..,7,-4,-1,2,5,8, 11,...}

5 =[yex/y =3(mod3)3

=E...56,-3,0,3,6,9,12,...]



=T and note 3 =0 (mod3)

Mod 3 partitions & into

classes: 8, 7, 2
3 equivalence

- T &

↳


