Bai tdp Ly thuyt so

Bai 2. U6c chung bn nhét

A. Tom tat ly thuy ét

2.1.Uéc chung bn nhat
~ a) $ nguyén diugc gi la uéc chung Ga cac & nguyén & a...., & Néu né laudc cia mdi
s6 do.

b) Uéc chung d 6a cac & nguyén a &,..., & duoc goi la udc chung én nhit (UCLN) néu
d la ki cua npi udc chung éa a, &,..., &.

Theodinh ngha haiUCLN cua cac 8 a;, &,..., & phai chia Ft Iin nhau, dai6 ching ch
khac nhau bi diu. Trong hai 8 + d cing IAUCLN cua a, &,..., & , 9 duong throng duoc ki
hiéu 1a d =UCLN(ay, &,..., &) haic d =(a, &,..., &).

2.2. Tinh chit

a) Tap hop cacudc chung @a a, &, ..., & tring \6i tap hop cacudc cia UCLN cua cac 8
do.

b) Néu d 1a mdt UCLN cua cac 8 a, &,..., & thi ©n tai cAc $ nguyén X, X,..., % sao cho
d=axi+ axXy + -+ + axn. Pac biét, (a, &,..., &) = 1 khi va chkhi ton tai cac $ nguyén x,
X2,..., % SA0 Cho &1 + &Xo + -+ + @, = 1. Trong tadng hop ndy cac& ay, a,..., & duoc i
la nguyéné cung nhau.

2.3. Thuat toan Euclide

Pé tim UCLN cua hai $ ta throng sr dung tinh clit sau: a = bq + £ (a, b) = (b, r) (luu

y ring & day khongdoi hoi 0 < r < |b|).Dic biét ta c6 thdt todn Euclidedé tim UCLN cua hai

SO nguyeén.
Néu
a=bg+rn, O0<gK<b
b =no +r, 0<p<n
-2 = Mma10n-1+ n, O0<h<rm1
-1 = O

thi (a, b) = #, ngha JAUCLN cua a va b bng  du cudi ciing k trong thit toan trénUCLN
cua nhéu 9 dugc tinh theo cong tit (a, &,..., &) = ((a, &,...&-1), &)-

B. Mt sb6 dang bai toan thwong gip

Dang 1.Timuéc chung én nhit ciia cac 8 nguyén
Phirong phap:
- Sr dung thuit toan Euclide
- S dung tinh clat cia wéc chung én nhit

Vi dy 1. Timudc chung én nht d aia a = 786 va b = 285
Giai
Theo thit toanOclit, ta co:
786 = 285.2 + 216;
285 =216.1 + 69;

216 =69.3 + 9;
69 =9.7 + 6;
9=6.1+3.
Vay d = 3.
Vi du 2. Néu UCLN(a, b) = d thUCLN(a + b, a — b) c6 thbing bao nhiéu?
Giai

Gia st UCLN(a, b) = d. Khid6
a+b=(a-b)+2b;
a—-b=-(a+b)+2a
nén réu dat
m =UCLN(a + b, a—b)
thi
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m =UCLN(a — b, 2b) 2=UCLN(a + b, 2a).
Diéu nay cting © m laudc chung éa 2a va 2b, ddé m lauéc cia 2d.
Mat khac, rd rang d ladc chung éa a + b, a — b nén d l&c cia m.
Tuddésuyram=dhg m = 2d.
Vi dx 3. Chiing minh &ing: UCLN(3a + 5b, 8a + 13b) ECLN(a, b).

Giai
Ta co:
8a + 13b = 2(3a + 5b) + (2a + 3b);
3a+5b=1.(2a + 3b) + (a + 2b);
2a+3b=2(a+ 2b) - b;
a+2b=2b+a.
Do do6

UCLN(3a + 5b, 8a + 13b) HCLN(3a + 5b, 2a + 3b)
= UCLN(2a + 3b, a + 2b)
= UCLN(a + 2b, b)
= UCLN(a, b).

Dang 2.Chizng minh hai 8 nguyén nguyémtciing nhau
Phirong phap: ) )
- Sr dung dinh ngha va tinh cht cua wéc chung én nhit

Vi dv 1. Ching minh &ing réu UCLN(a, b) = 1 thUCLN(a + b, ab) = 1.
Giai
Sir dung tinh clat:
“Néu m = nq + r thUCLN (m, n) =UCLN(n, r)”
ta co:
UCLN(a + b, a) =ULCN(a, b)
UCLN(a + b, b) 2UCLN(a, b)
Do UCLN(m, ¢) =UCLN(m, d) = 1 thiUCLN(m, cd)
nén

1
1.
1

UCLN(a + b, ab) = 1.
Vi du 2. Ching minh &ng réu cac 8 a, b, cddi mot nguyén é cing nhau thi ab + bc + ca
va abc nguyérbtcung nhau.
Giai
Ta co:
ab+bc+ca=(b+c)a+bc,
dodo
UCLN(ab + bc + ca. a) HCLN(a, bc).
Theo gh thiét
UCLN(a, b) =UCLN(a, c) =1

nén
UCLN(a, bc) = 1.
Do do6
UCLN(ab + bc + ca, a) = 1.
Tuong

UCLN(ab + bc + ca, b) = 1;
UCLN(ab + bc + ca, c) = 1.
Vay UCLN(ab + bc + ca, abc) = 1 hay ab + bc + ca varguyén é cung nhau éu a, b, ¢
ddi mot nguyén & cung nhau.




