
 

Chapter 5 P30 34

et m n be two integer with mto

Jefi We say that m dive n if we can find

an integer k smh that n m k

Notation i m l n read m divides n

If we can not find
sunh an integer we write mfn

Example 316 sime 6 3 2

4112 sime 12 141 3

外13

Jefinitionis A
number that divides n is called a

divisors of n

Example 316 and hence 3 is a divisor of 6

4112 and hence 4 is a divisor of 12

Exaple List all the positive divisors for 6

Observationi if n is a divior of 6 then

0an 6



n 1 6 1 6 1 is a divisor

n 2 6 2 3 2 is a divisor

n 3 6 3.2 3 is a divisor

416 4 is not a divisor
肾45 5t6 5 is not a divisor

n 6 6 6.1 6 is a divisor

All the positive divisor of 6 are 1셈 2셈 3 6

Jefii A positive number is prie if it only
has tuvo divisors

In this case the divisors canonly be 1
and itself

Otherwise it is called a compositenumhennn

Remark When we define prime composite
numbers we

exclude I sime we consider it to be

neither prime nor compo it

Exanie

211 1
3 V 1 3

4 X 1 2셈 4
5 1 ˇ

1 1셈 51



l
d ㄨ 11 23

7ropthetm.in be two integers
Let x be

another integer smh that ㄨ mand x n

then for any integer r s xlcrmtsn

Proof xlm there exists an integer as uh that

m aX This implies rm rax

In there exists an integer
b smh that

n bx This implies s n sbx

Then rmtsn raxtsbx ratsb x

This shows X rmtsn ⽩

Given two integers m and n

left A commonh of mad n is a

muber that divides both m and n

Example m4 n 6

Wecan show 214 and 216
This inplies 2is a common divisor for4and 6



川

Exaple m12 n 18

Wecan show 3112 and 3118

This implies 3is a common divisor for 12 and18

Defli hegreatest_omonivis_er.fm
and n is the

largest
muber that divides both m and n

Notation god m n

Example gcd 14셈 6 2

gcd 12셈 18 6

In the left of the
class we introduce an effective

way to calculate gid m n called

Endideanaloh

Before the general
method we can look at one example

Find god 132셈 36

Step I divide 132 by 36

132 3 _36⼗⼆



Step I divide 36 by 24

36 1.2_4⼗⽌

Step亚 divide 24 by 12

24 2 12 ⼗ 点

Step IV when we find a O the previous

remainder is the ged

In our case this is 12

Therefore god 132셈 36 12

Thegeneral method

Theorem 5.1 Euclidean Algorithm Let a b be two

integers We compute the successive quotients and

remainders

a qbtr
b 92个⼗ 52

r 9352 53

in2 9nrnttrn



rnt 9ntr In ⼗ 0

Then god la b rn

Remark Why this algorithm willend infinite steps

I We can show 1we can assume as b

a b rzs 533 rn

After finitelymany steps
we will reach 0

This idea is called infinite descent and

we will use this later


