
Chapter 8

Definition Let a b m be integers We say that

aisciyigbmdnlom
i.fi

Write a三b mod m

The number m is called the modulous of the congruence

Example 51 17 2 7 2 mod5

6147 35 47三 35lmod6

Observation Let a m be two integers by Euclidean

algorithm we can find q r smh that

a
qmtruitharcm.Thisimplis.im

a r

Inotherwordsia r modm

This means every integer
is congruent nodulom.li

a muber between 0 and m I



longruences with same
modulus behave in many ways like

numbers

Proposition Suppose that

a三b mod m
b三 c modm

Then 小 a三 a mod m reflexive

12 b三 a mod m symmetric

13 a 三 C mod m transitive

Proof 小 m o a a a三 a modm

21 a三blmodm mkab

a b rm b a rm

m b a be a modm

131 a三b mod m a b rm

b三Cfmodm b C sm

a c at btb C a b b c



rm t sm rts m

ml a c a三 c mod m 口

Propositioni.net Suppose that

a 三bi mod m

92三bz mod m

Then 小 a taz 三 bitbz mod m

121 Gi az 三b bz mod m

13 aiaz 三 b.bz mod m

Proof a 三bilmodm a b rim

as三 b2 modm az.bz rzm

小 at a bitb aitaz bi bu

lai biltla.bz
rimtrzm Citri m

ml lata bitb

at a 三 bitb mod m

12 Similar



31 aibi a.bz aibitfa.bz tab abz

a.bi aibztaibz a.bz

ailbi b.tt a a bu

airzmt rimbz

la.rs tazri m

mllain b.br a.cn三 bib mod m 口

However ac 三 bclnodm a三b mod m

counterexample 15.2 30 20.2 40

15.2 三 20 2 mod 10

but 15丰 20 mod 10

Congruent Equations

A congruent equation withone unknown is of the form

IX 三 0 modm

RIN is a polynomial



A he congruent equation withone
unknown

axtb 三 0 modm

We willstudy how to solve linear congruent equation

Example x 12 三 5 mod 8

Solution Xt12 12三 5 12 mod 8

三 7 mod8
This is okay for the solution but we prefer

a number between 0 and 8 1 7

Moreover 818 1
一7 7三 1 mod8

Theefoe X三 I mod8 日


