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4Integers modulo n

I

lef : Let ne X , n > 2.

We say that integers

X and

yare camodulon
-

and we write X = y(modn) .

If nX(x- y) , then

we write XEy (modn)
.



Ex: n = 3, X
= 16
, y
= 9

x - y
= 156 - 9 = 147

= 3 . 49

So,-3).

31(156-9)

Thus
,
156 = 9 (mod 3)

147 = 3(49)
-

155



Ex= n = 7, X = - 11 , y = 38

X - y =
- 1 - 38 = - 49 = 7)

- 7)

7/( - 11 - 38)

(x- y)

So
,
-11 = 38 (mod 7)

49 = 7(7)
--
-

38
- 11

-

-



Ex: n = 5 , X = 1
, y
= - 3

not a
multiple

x - y = 1 - ( - 3)
= 47&of 3

So
,
I F-3 (mod 3)

--

Ex: n = 3

-
-E- 1(mod3)

n% % %

1



Trem: Let ne 2, n
2.

Let w, X , y , z-X
.

Then : 2013450
0x = X(modn) ① reflexive

② If x = y(modn) , ② symmetric

then y = x (mod n I .
③ transitive

③ If x = y (mudn) E is an

then X = z(mod n).

I3and y = z(modn), equivalence
relation

④ If w = X(modn) and y
= z(modn) ,

then (w+ y) = (x + z)(modn)
and wy =

Xz(modn) .

⑤ x = y(modn)
iff X = y + nk

where RE]



roof:

①X - X = 0 = n . 0

So
,
n/(X - x)

Thus
,
X = X (mod n).
-

② Assume x = y (mod n) .

Then
,
n/(X- y) .

So
, x-y = nh where

REI
.

Then
, y-x = n(

- k)
.

Hence
,
n)(y- X).

dy= z(mrdn)

So, n)(x -y)
and n)(y - z) .

Thus , X-y = nk
and y -z

=n

where k, &EX .



Then,

X - z = (nk + y) - (y - nl)

= nk + nl

= n(k+ 1)

So
,
n)(X-z) .

Thus
,
X = z(modn) .

-

④ Assume w = X(mudn)

and y = z(modn)
.

Then , n/(w-X) and n/(y-
z) .

ElSo,nk and y

Where k , l EX.

Then,



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

= nk + nl

= n(k +1) .

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

Thus
, (w + y) = (X + z)(modn).

Also,

wy - Xz

=xy-X
= nky + xy = xy + xn1



= n(ky + x1)

Thus,

n)(wy - xz).

WYEXSmod
iff n/(x - y)

iff x-y = nk
for some REL

iff x = yank for
some

REX.

-#



lary: If X = Y (mod
n)

and wEz (mod n) ,

then (X-w) = (y-z)
(modn) .

roof:

Assume XEy
(Moda) , W = z(modn1 .

Note - 1E-1
(modul by part D.

Since WEz(mod n)
and-1 = -/(moda) ,

by ⑪ we get-w =
-z(modn) .

Since
XEY(modn)and-we-z(modn),

by part We get X-w = y-z(modal
.
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