THU[ST TOAN EUCLID (Euclidean algorithm)

Mot thuat toan tim uéc chung 16n nhit clia hai s nguyén. Thuit todn
nay dudc viét trong cuon Co sé cuia Euclid (khoang 300 nam trudc cong
nguyén).

Thuét toan dudc md ta nhu sau. Cho trudc hai sé nguyén duong a > b.
Chia a cho b, ta dudc a = gb + by, v6i thuong g va sd du by, 0 < by < b.
Néu b; khac 0, ta léy b chia cho by, dudc b = ¢1b1 + by. Cu tiép tuc nhu vay,
ta dudc

a=qb—+ b
b= qb; + by
b1 = @202 + b3

cho dén khi s6 du bj,; = 0. Khi d6 sb by, chinh 13 u6c chung 16n nhét cla a
va b.

Vi du, ta mudn tim udc chung 16n nhit ctia a = 60 va b = 36. Thuc hién
cac phép chia lién tiép, ta dudc

60 =1 x 36 424
36 =1x 24412
24 =2 x 12.

Uéc chung 16n nhit ctia 60 12 36 12 12.

Viéc tim u6c chung 16n nhat ctia hai s6 nguyén 1a mot budc quan trong
trong mot s thuat todn phan tich s6 nguyén. Thuat toan Euclid 12 mot thuat
to4n hitu hiéu dé tim udc chung 16n nhit. Ngudi ta ciing c6 thé chitng minh
dudc rang v6i hai s6 @ > b nhu trén, thuit toan Euclid sé két thic sau khong

Ina

qua budc.
an + ﬁ)/z)J

Thuat toan Euclid ciing dugc mé rong 1én cho mot dbi tuong khac nhu
trén cac s6 nguyén Gauss hay trén cic da thiic mot bién.
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