Bai tdp Ly thuyt so

Bai 5. Phrong trinh Di-6-phang ax + by = ¢

A. Tom tat ly thuy ét

5.1.Diéu kién co nghiém.
Phrong trinh ax + by = ¢ (*) cé ngé&in nguyén khi va ahkhi UCLN(a, b) | c.
5.2. Tap hop nghiém.
Néu phrong trinh (*) c6 nghdm nguyén (¥, yo) thi tip hop tt ca cac nghém (x, y) aia né

b
X=X, +—t

duogc xacdinh boi : , trongdd d = (a, b)teZ.

—y, -2t
Y=Y d

5.3. Thec hanh géi phwong trinh (*).
Gia s |a] < |b]. Khidd chia b cho a taduoc b = aq + r, |rf] < |a]. Khdd
x:C_—by:ﬂ—qy. pit <Y _t tacory=c—at Suy w:c—_at. T6i day ta hi tiép
a a a r
tuc chia a cho r nhtrén. Qua trinh nay sadrh han budc va ta calugc cdng thiic nghiém tng
guat @a (*).

B. Mgt s6 dang bai toan thwong gip

Dang 1.Tim nghém nguyén a phrong trinhPi-6-phang ax + by = c,a,b,ce Z
Phirong phap:
- Sr dung phrong phap tach piin nguyén

Vi du 1. Tim ngh&m nguyén éa cic phong trinh: 32x — 48y = 112
Giai
Ta co:
32x—48y= 112 2% 3y i

x:w:3+y+i2y.

X=3t+2
y=2t-1
Vay phuong trinhda cho cé ngléim tng quat la:
X=3t+2
{y: 2t-1’
Vi du 2. Giai va bién luan theo § nguyén m phong trinh sau i x,y e Z: 15x — 25y = 2m
-1

bat 1+ y=2t,teZ ta c(){

teZ

Giai
Do d =UCLN(15; 25) = 5 nén plong trinh cé ngldm khi va chi khi:
2m—-1=5kke 7.
el kil
2
bitk+1=2u,ueZ, tadugc m =5u - 2.
Phurong trinhda cho co dng:

Khi d6 m=

15x — 25y =10u -5
hay

X:2u—1+5y:u _1+u+y-

3X-5y=2u-1 + 2y

bat 1+u+y=3tteZ, tadugc
X=5t—u-2
y=3t—u-1
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Bai tdp Ly thuyt so
Kétrluan:
- Néu m =5u — 2u e Z thi phrong trinhda cho c6 nghim:
X=5t—u-2
{y =3t-u-1'
- Néu m = 5u- 2, ue Z thi phrong trinhda cho khéng c6 ng#in nguyén.

el.

Dang 2.Tim céc 8 trong k¢ thdp phan tha mandiéu kién chia ket
Phiong phap:
- Pua vé phuong trinhDi-6-phing

Vi du 1. Hay tim it ca cac $ trong ¢ thap phan c6 ahg x48 chia Kt cho 38.
Giai
S5 x48 chia Iét cho 38 c6 ngia la
100x + 48 = 38t 7Z

hay
BOX + 24 = 10t t = 20X 24 g g, > 7X
19 19
Pit5—7x = 19U, &7, ta cOX = 5_19u:1_3u+2(TH)'

batu—-1=7kkeZ,tacou=7k+1vaddd x =-19k — 2.
Do 1< x < 9 nén khéngdn tai k. Vay bai toan vo ngléim.
Vi du 2. Tim $ tu nhién nld nhit sao cho n chiadt cho 9, n + 1 chiadi cho 25 van + 2
chia Ht cho 4.
Giai
Goi sb phai tim lan = 9x,x e Z , ta ¢ 1&

9x+1= 25y
, Y, 2e 7.
OX+2=4z

Trir ting W hai phrong trinh @a k¢ taduoc

4z - 25y =1=>1z= 25y+ 1: 6y+ y;: 1.

baty +1=4kkeZ,tacoy=4k-1.
Tur phuong trinh thr nhat caa k¢ suy ra

9x + 1 = 100k — 253x=%5=11k—3+%1.
bitk+1=9sseZ,tacOk=9s—1vadidn=9x =100k — 26 = 900s — 126.
n 1a $ tu nhién nle nhat khis =1, n = 774.




