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TOPlC2-Greatestcommondivisor@Defi_Letayazgo.o,
an be n integers .

If × is a non- zero
integer that

divides each of a. ,
az , .

. . ,
an then

✗ is
called a

commondiuisor.IE?i::ii::.nm.ndiiE-
12 and 18 .

¥%%¥%⇔±3±6



Find all the common divisors of

12,27, and 0 .

divisors±4±±diuisorsof27±=±7
¥É¥±•of 12,27 , 0

-10/0 because 0=1-10)n::::::÷:÷c
.



D Let ayaz , . . . , an be

integers, not
all Zero .

The largest positive
common

divisor

of a , ,az , . . . , an is
called the

::¥:::÷÷::::;"
gcd (Ayaz , • • ◦ , an )

#

Noted The god
of ayaz , . . . / an

exists if the integers
are

not all

Zero .

This is because
at least

one of them , say ai ,
is not zero

and so there is
an upper

band on

the positive common
divisors

of

Ayaz , •
a

,
an ,

namely /Qi / .



E Find god ( 12,18 )

;÷÷÷÷÷¥Hof-18.com
mon

positive 1,213 ,⑥← god
diuiso#

¥:÷÷%
÷:÷÷:÷÷÷:÷:÷÷T-¥E÷
9cal ( 12,27 , 9) =3



E Find god ( 0,5 )

positive
divisors ④⑤

divisors

gcd(0,5l=5_
Fac If a > 0 ,

a c- Z

then god (a) 01 = a

If a < 0
,
a c- 21
,
then

god (a) 0 ) = It



E What about

gcd ( 0,0 ) ?

positive divisors

◦f°ipositive DuBois 1,2 , 3,4 , 5) 6) • • ◦¢¥m!p,eµ,z,
divisors

there is no largest positive
common divisor .

So
, god 10,01 is undefined .



theorem / The division algorithm)

Let a,bEZ with b > 0 .

Then there exist unique integers

g- and
r where

dividinginto a

a = 9-btr 9- times

with

and 0≤r< b.
remainder

#
I

_④ a = 21

7④ 21=(3/17)+0

⇒←④

a = 9- b tr

8≤≤ʳÑT



E ¥-1213
712,33-00+7 213=13011711-3

a = 9- btr

◦ ≤ robo≤3<7[÷÷÷::
501-1*0<-9--4

← r
o≤r< b

' 120=1-21601-20
°≤5o✗
thisdoesn'tw



You have to
"
over divide

"

501
←

7-120=1-3715011-30=] a = 9-b tr_H§←r ◦ ≤ r <
b

o ≤ 30<50
✓

Answer : 9- =-3, r
= 30

Next Monday we willprovethedivisionalgorith



theorems Let a and b

be integers , not
both equal

to zero .
Then there

exist

integers ✗
◦

and yo where

gcd ( a , b) = a ✗ ◦
1- by ◦

%
god (42,7-2)=6
6 = 42C-51 t 72 (3)

godly4721=42 ✗ ◦ t 72 yo



We will learn how to

find Xo , % at a later time .

Need the Euclidean alg
.

Next Mon .

we will prove

the above theorem .


