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In the @revious leckure we defined 3co| (ob), and (pravec\

NakeZ, AxyeZ, gdabr= ax+by.
We used this to showo That the linear Dioghaitine equation
ax+by =c
has integer sokebions , # ond only /f, ged @by | c.
oo W%mns:
1. Hoco con we Cowfu'l’e %CJ@\,&,) CS?ccl'm“a when a b are huae)z

2. Hoewo can we %]vc o Solbon of 0&')(+)98=C ?

Lermma, . a;b = %CCICO\,n)=8cAClo,n)

Pwt. Let d=gcd Can) and d=god (b,n)-

We. cill Prove ollg d, and olzsc\‘, which \'m?\s'cs cll=Jz.
O\g‘o-z}- S'Rez, O\-—L;:hk = E:Q—nk

C[, |&j% cll I o—nk =L>‘j=> J|58QJ(L,n)=Jg_.
dl ‘h c‘.ln

Ba o Similor araumen'l?, we have cJZ_<_ J:L' o

C_oro_l\a_né. B r is the remainder of & divided La b, then

acd(a.b) = 3cc| (r,b) -

Pock.  Since o g‘r‘ , ba the above lemma we are

done. m
Euckd__ olgoribh

Let o,beZ” Suppose Az b and define the Sequence X,
of Mn»nejoch’ve v‘rftc?ers as Tollows :

T ¢x‘=a ’ (XL"'"L/




1 Let X, be the remander of X _, divided ba Ky -

S-{EE chen 9Cn=0 -

Owt&‘b ‘Xno_ L

C‘Ou‘m . ‘Xna_i: 8(;({(0\"9) )
Cdl-ua does Eudlid a‘ﬂm'{-km coork 2

e know ‘oa e ?rew‘ous Corv“arg that

ged (x % = 8c<‘ C SR N
And (xn—2.<(xn-\ '
So  ged (% 1%,) = 9ed (%, , %)= - =3CA('X,\°_‘/'Xn,) =%

X, 2% S K> Y K, P X =0

(Sinoe ot each s-\:ef ce Ore 66&\)5\3 a sﬁnc“a Smaller
nan-negach've ivrkaer, ot most in ¢ —mih§a,bd S‘\xcrs
e 3& t zen.)

Ex. Find gcd (2015, 109

2015 =109 x 1§ + 953 , 109 =H3x2 +3, Hh3I=x17+2
S —lxi_‘-®’ 2=1x2+0"

A solution o linear (DiO'\DMn‘Hne eq‘um‘hon

Ex. Fnd x,4€6Z, 201D x 4 109 9 =1.

Solwl,—l‘on. i = 3 - 2x i

= S — (_63‘3X‘7) x1
=53x1l +3x(1+17x1)
=-03x1 +3x1%

= -53x1 +(109-53x2) x13



= 409 x13 — 53 x (1 +2x1%)
= 109x13 =53 x37
= 104 x 13 — (2015 - 109 x13)x37
— - 2015 x37 4 109 x (4R + 13 x37)
= -20i15 x 37 + 109 x £34.
S x=-37 , y=634 is a solution o

2005 +.10c\ ‘a:i [



