The Euclidean Algorithm

Given: m,n € Z,n # 0.

Procedure: use the division algorithm to obtain:

(1) m =qp-n+r, 0<r <ln,
(2) n =q-1r +1roy, 0<ro <y,
3) rp =gq3-ro+rs, 0 < r3 <o,

(h=1) rpg=q 1 7p 2+1k-1, 0 <rp_1 <72,
k) Tp_o =qg T T Tk 0 <rp <rp_i

e 1) T = Qg T

We then have:

(1) [n|>r1>ro>...>1rp_1>1r.>0.

(2) ged(r;_9,1mi—1) = ged(r;—1,17), fori=1,....k

=gcd(m,n) = rp. [Here: r_1 =m,ry =n.]
(3) Forall £,0 < /¢ <k — 1,there exist xy,yy € Z s. th.

T—1%¢ T Yl = Tk
(4) There exist x,y € Z such that mx +ny =r}..



