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2-GCD
Lef: Let alaz , ..., an

be

n integers . If X
is a

integer that
divides

non- zero then
each of 91 , 92 ,

...>
an

divisor

x is called a common

of 9
, 92 ,

... )
an

-

- of 12 and 18

=-



E: Find the common
divisors

of 12 , 27,
and 0.

~visors of 12 12,3, 14, 16, 112

-0000

Il
,
13

divisors I-

Every non-zero integer
divides 0.&For example,Why does 310 ?

Because 0 = (3) (0)



Let: Let a , an , ..., an be

integers , not
all zero. The

largest positive common divisor

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

divisor of

~test
common

a
,
da
,
2 . 1 ,

an and is

written gad(a , ans ...s An

-

=>
divisors

I-mispositive
/
2 12.6



Tr
,
ycd(12 , 18) = 6

-

Ex Calculate gcd (12 ,
27
,
9)

-

positive divisors 0
,
2,3 , 4 , 6, 12

of 12 -

-

p.d , of 27 ①,, 9 , 27
-

p .

d .
of 9 I0,③, 9 -J-common

positive 118divisors

gcd(12, 27, 9) = 3



ofO=of 5
Eats: If at 0 , then

gcd(a , 0) = a

If a<o,
then

-(a , 0)
= (9)



#: What about ged (0 , 0) ?

of 0FindeofO

common

positive 1
1
,
2
,
3
,
4
,
5
,
6, ..

-divisono largest common positive divisor.

-(0,
07 is undefined



Them: (The division algorithm

Let a ,bEZ
with b > 0.

Then there exist unique

integersa
and ~where

a = qb + r dividing

und
Derbal
-

Prof: OnWeds
-

Ex =
a = 33 1153
- b = 1) -

I



30 -FFlatEX : a = 213
-

b = 7 -
03

(3= (30)(7)
+ 3 -

a = qb + r

0 = 3 < 7

o = r < b

-Ex : a = - 120
- b = 50 - -100
or

- 120 = ( - 2)(so) + (- 20)

a = qb + r orb

but r doesn't satisfy Or<50



=You need to 501-120
"Over divide"

E

#
Now : 0 = r

< b

0 = 3030

-



Theorem: Let a andb be

integers , not
both zero .

Then there exist integers

Xo andyo where

-edlab)Faxotb
-

Ex: a = 2 ,
b = 3

gcd(a, b) = gcd(2
,
3) = 1

Thm says we
can find Xo

,Yot
*

Where

1 = 2x + 34 .
W

gcd(2 ,3)



Can use Xo = -1
,
Yo = l.

Get :

-
-0

,
24
,
36
,
75

1 , 2 ,
3
, 6~

So
, gcd (42 , 72)

= 6

Theorem says there
exist Xo

,Y.

where

6 = 42x + 72Yo
W

g(d(42
, 72)



Set Xo = -5, Yo = 3 it works :

6 = 42(- 5) + 72(3)

Another Sel . is Xo = 7, yo
=
- Y

6 = 42(7) + 72) 4)

We will learn later
how

to find formulas for Xo, Yo

-


