Bai tdp Ly thuyt so

Chuong Il. Pong dw
Bai 1. Pdng du thirc

A. Tom tat ly thuy ét

1.1.Pinh nghia.

a) Cho & nguyén dgong m. Hai  nguyén a va liuoc goi 1a dong dr véi nhau theo
médun m réu ching c6 cungdsdu trong phép chia cho m, va kéhiboi a= b (mod m).

b) Binh ngha trén la wong duwong Wi mot trong hai phéat Bu sau:

-m|(a-Db).

- Ton tai sb nguyén t sao cho a = b + mt.
1.2. Tinh cht.

a) Co tié cong haic tnr ting W nhiéu déng dr thirc theo cung Bt médun Wi nhau.

b) C6 tté nhan trng & nhiéu dong dr thic theo clng Bt médun wi nhau.

B. Mt sb dang bai toan thwong gip

Dang 1.Chitng minhdong de thirc
Phirong phap: ) .
- Sr dung dinh ngha va tinh cht cua dong dr thirc

Vi dy 1. Ching minh &ng réu ac= bd (mod m), @& b (mod m) vaJCLN(a, m) = 1 thi &
d (mod m).
Giai
Ta co:
ac—bd = (ac —ad) + (ad — bd) = a(c —d) + (3d= b
Do ac — bd va a — b chigtrcho m nén a(c — d) chigthcho m.
Do UCLN(a, m) =1 nén (c — d) m, ngha la c= d (mod m).
Vi du 2. Ching minh &ng wi moi ne N ta c6:2*" +15n— 1= 0(mod 9.
Giai
- Véi n = 0,diéu phai ching minh 1& hén nhién.
- Véi moi n > 0 ta co:
22" +15n- 1= 7"- 1 3n(mod¢
va
2" _1-3n=4- 1 3n= %( Blhot 4 1 ]1
Diéu phai chirng minh trong duong Wi
4" 4.+ 4+ 1= n(mod 3.
Diéu nay ludn ludnting vi 4= 1 (mod 3).

Dang 2.Chizng minh chia Bt
Phirong phap: ) .
- Sr dung dinh ngha va tinh cht cua dong dr thirc

Vi du 1. Chirng minh &ng: 2222°°°+ 5555°**chia et cho 7.
Giai

Trudc hét ta c6 2222 3 (mod 7) va 5555 4 (mod 7).
Do F=9=2 (mod 7) nén3= 6= -1 (mod 7).
Tur d6 theo m@un 7 ta co

202755 = PP (12 2(mod 7 (1)
Mit khac, 4= 2 (mod 7) nén%= 1 (mod 7). Dai6

5558222 = £7% 2= 1% 2= 2(mod 7 )
Tur (1) va (2) suy raiéu phii chirng minh.
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Vi du 2. Chirng minh &ng 2a + 11b chiad cho 19 khi va chkhi 5a + 18b chiaét cho 19,

6do a,beZ.

Giai
2a+ 116 19> 2a& 118 0(mod19)
& 5(2a+ 11b)e 0(mod19) (dWCLN (5,19)
< 10a+ 55b= @ mod1p
< 10a+(19b+ 36h= 0 modi9
< 10a+ 36b= @ mod1p
< 2(5a+ 189 = @ mod1p
< 5a+18b= @ mod1p ( d&'CLN(2,19)= )1
< 5a+18hb 19

Dang 3 TUm & di
Phirong phap:

- Sr dung dinh nghia va tinh clit cia dong de thirc

Vi dy 1. Tim phép @ trong cac phép chia: 1532 1 chia cho 9

Ta co:

nén

Giai
1532=2 (mod 9)

532 —1=2°—1=4 (mod 9).

Vay sb du phai tim 1ar = 4.
Vi du 2. Tim 9 du trong phép chia a cho 73£biing: %= 2 (mod 73) va®*= 69 (mod

73).

Giai

Goi r la & du trong phép chia a cho 7350 < 73.

Khi d6 r'®°= 2 (mod 73) va'f*= 69 (mod 73).

Suy ra 69= r'°* = %% = 2r (mod 73)= 2r = 73t + 69, t Z.
- Néu t = 0 plrong trinh 2r = 69 khéng c6 ndgim nguyén.

-Néut=1thir=
-Néu t =3 thir=

-Néut = -1 thir

Vayr=71.

2.73+ 69

73+ 69= 71

> 73 (loai)
~73+ 69

<0.
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