
 

Recall last time we introduced Eulidean algorithm

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

ˋ

rnz qnrnitrnrni 9n.int0
Then god a h rn

tere we prove the theorem

The proof of the theorem
is based on an important

observation

Observ_ationil.at a b be two integers and d be

another integer satisfyingdlaonddlb.Ifgidla.bzd thengid ab

d.Thisistrnesimegcdab is the large common divisor



roofof theorem Let d ged ab Goal d rn

We show the following 2 things

⼩ rn la ad rn lb
d rn

Then by the
observation d rn

111 rni qn.in rnlrn

lrnz 9nrn.itrn rnlrn2
__

r1 93182 r2 rnlr
b qzritrz rn lb
a q btr

rn la

121 Let d gid lab

dla dlb a qbtr dlr
dlb dlr b qzntrzdlrzdlri.dlr.li9352 13 dlrs

ˋ

dlrnz.dlrntrnz qnrn.it rn dlrn
Therefore dlrn



1
By⼩ 2 and the observation

we showed gidlaib rn

See next page



In this lecture we want to prove the following
theorem

Theorem Let m n be two integers Then we can

ly find necessarily negative integers r s

smh that

r m t sn gedcm n

Before the proof we look at one example

m 100 n 46

Euclidean algorithm 100 2.46 8 8 100 2.46

46 5.8 6 46 5 1002.46 6
46 5.100 10.4646

5.100 11146 6
8 I6 t2 100 246 1 f5.100 11.46 2

100 2.46 5.100 11.46 2

6 3.2 0
6100 1346 2

gcd 100셈 46

6 100 13 46 2 r 6

r m t s n gidcm.nl
5 13



Thisgives us the idea to prove for general m n

m qntr
r m q.in

⼏⼆ 92个⼗ 52 ⼏⼆921mq.nl trz

r 9352 3

iˋ

rn2 qnrn.it rn i
rn 1 9nti rn 0

Wecan always do the
substitution smh that

r rz rny is the combination f m and n

Then so will rnsimern z

qnrnttrn.tn
rn 2 9nrnt ⼝

Jefi hetm.in be two integers m and n are

cope relatively prime if god m n 1

Corollary of Theorem Let m and n be coprime

Then we can find integers r s such that

r m t sn 1



Droposition Let m n be two integers Suppose that

we can find r s smh that rmtsn 1

Then m n are coprime

Proof Let d gedcm.nl dlm and dln

Sime we can find r s smh that rmtsn 1

dlrmtsn d 1

However I only has one
divisor d 1

Theefoegcdcm.nl 1 ⼝

Corollary For any integer n.ge d n n 1 1

Proof We can write i

I n 11 1 1 n I

Therefore ged n n 1 1


