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Last time we learned

the Euclidean algorithm.

We can
also use it

to

find Xo , Yo
that solve

axo+ by =
= gcd(a , b)



* Last timewefa
Let's find

Xo
,Yo

where

578x. + 1533 .
= 17

Step1:the
Euclidean

-algorithm.

578 = 3
: 153 + 119

153 = 1 : 119
+ 34

119 = 3 . 34 +
17 Ju

34 = 2017 + 0



2: Disregard the last

equation where
r = 0.

Rewrite the other
equations

by solving
for the win

each of them.

·t17 = 1.-3

ep3 : Start with the
last equation and backsubstitute

until only 578's and
153's

are left .



[ ①119 = 1 :58-3 . 153

[ ②[34 = 1:5-1 : 119

We get 17 = 1.-3 ③

17 = 1.-3:

-3.set)
119

- 3. (l :-I
-

34

Gentilateterms
=I. -Gise +3

6: + 3 .(I3)



Ginside
e

-15.

So
, 17 + 4 .-15s

Thus ,
578(4) + 153( 15)

= 17
~

W

Xo = 4 Yo = - 15



Ex : Let
a = 60 = 10 . 6

b = 350 = 10 . 35

d = g(d(a , b) = g(d(60 ,
350) = 10

g(d(G) =gcd(

-(6, 35)
= 1

If you divide a & b by
their ged, the resulting

numbers have gcd 1. =&

Youre removing theJ
common factor



Theorem: Let a
, az , ...,

an

be integers, not all zero .

Let d = gcd (a ,, az , ...) an

eng
Let a ,beX ,

not both zero .

Let d= gcd(a , b).

en, specific
case . In my

notes online

~has the
general case .



&roof when n
= 2 :

Let d = gcd(a , b)

and d' = gcd(q)
Goal is to show d'= 1.

Since d = gcd(a ,b) we know

dla andalb.

So , a = dx
and b = dy

where X
,Ye.

Then,

d'= gcd(z,y) = g(d(X ,y)

So, d'Ix and d'ly .

Thus, X = d'r and y = ds



where rSEX.

So ,

a = dx = dd'r

b = dy = dd's

Thus
,
dd' is a positive common

divisor of a
and b .

But d is the greatest
common

divisor of a and
b.

Thus , dd'd .

So
,
d'= 1.-But d' =gad()DI

Thus , d' = 1
. #--



SecondProof
:

d = gcd(a , b)

We know there
exists

Xo
, YoE2

where

axo + by . =
d.

Thus ,

(2)x + 23.
= 1]

u

-

#7thereareinteesa b

Let d'= gcd(q) -

So
, d'I and d'l



Thos, E = dr and E =2)twhere r, SeZ.

So, d'rxo + d'sy =19

Thus , d'[rX + sy) = 1.

So
,
d'Il.

Since d' is a ged we know
d, 1.

Thus, d' = 1 .

--



Theorem : Let a
,
b
,
ce]
-

with c0 ·

If gcd(c , a) = 1 and clab,

-the
315 . 6- 316

+ + 49(d(3,5)
=

cab

-

otcd(a , c) = 1 we get



=1 Q

where Xo ,YoEX

Since clab we get

②
for some

Rel

Multiply ① by b to get

abx. + cby . = b

Then use & ab=ck to get

ckX
.
+ cby .= b

So ,

c+ by .] = b



is an integer

Thus
,
clb .

--

Eproof methods-
know : d = gcd(a , b)
-

Easto use :

① axotbyr
= d where Xo,Yo

are integers

② /a and alb =ndivisor
③ If d'la and d'lbthen d' = d




