Bai tdp Ly thuyt so

PHAN NQI DUNG
Chuwong |. Ly thuyét chia hét trong tap s6 nguyénz
Bai 1. Chia hét va chia co dr
A. Tom tat ly thuy ét

1.1. Phép chia Bt , , , ’

SO nguyén afuoc goi la chia &t cho $ nguyén b,b= 0, ieu a = bq i s6 hguyén q nao
do. Khi do ta ndi a la &i ciia b va ky hgu a: b.

Ta con no6i b chiadt a hay b laréc cia a va ky ldu b | a.

Khi b khong chia é a ta vét bfa hay afb.
1.2. Tinh cHit

21llalleoa=b a-1 aZ)

2.1.2.bJla=>+bf a| b|lfa(, a,b%)

213.ala( &)

2.1.4.blar alb> b-* 4, a,b%)

2.15.b|g,blg ,...blg=> blax ax-+ ,ak,ha,a, ,a.%x, %)
1.3. Phép chia co d . ) )
Véi cap $ nguyén a va bb = 0 ton tai cap  nguyén q, r duy rit sao cho
a=bg+r, 0< <| B
Khi d6 ta néi &ng a chia cho kugc thuong q va a r. S5 q duoc goi 1a thuong hut Réu
r=0.

B. Mt sb6 dang bai toan thwong gip

Dang 1.Chizng minh ngt s6 nguy@n a chiadt cho nguyén m
Phirong phap:
- Phan tich thanh nhamrtroi xét $ dir ciia cac nhanit chia cho m
- Dung phrong phap pkn ching.
- Sr dung phrong phap cking minh qui ap.

Vi du 1. Chirng minh &ing 2003%°%— 2003°* 1.
Giai
Ta c6:2003%%— 2003%'= 200300( 2003 )L— 200%* .2002 1il,v 2602 11.
Vi du 2. Cho a va b & haidsnguyén. Cing minh &ing réu a + b’ chia Kt cho 3 thi ava b
dong thoi chia ret cho 3.
Giai
Gia s nguoc lai a va b khéng cung chigthcho 3. Khido xay ra 3 taong hpp sau:
-Truonghpp L.a=3p+r,r=1,2vab = 3q.
Taco:a’=3P+ 1 5= 3Q> &+ b= @ P |3 khong chia Bt cho 3, tréi vi gia thiét.
-Truonghlop 2. a=3pvab=3q+r,r=1.2.
Tuong 1y ta ding c6a’® + b? khéng chia Bt cho 3, trai vi gia thiét.
-Truonghop 3.a=3p+r,r=1,2vab=3q+r,r=1,2
Taco:a’=3P+ L 6= 3Q & & b= @P )@ khong chia Bt cho 3, tréi vi gia
thiét.
Vay néu a® + b’ chia &t cho 3 thi a va dong thoi chia Ft cho 3.
Vi du 3. Ching minh Bng Wi moi 6 tw nhiénn>1, tac6:P, =(n+ )( n+ J--+( n+ 1 2.
Giai
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-Véin=1,tacoR =22
- Gia sr ménh dé ding Wi n = k, k>1, tic 1a B, =(k+1)(k+ 2)--(k+ K: 2. Ta @n
chang minh nénh dé dang \6i n = k + 1, trc la ta én ching minh
Poo=[(k+ D+ [ (k+ D+ - [( ke 3+( ke )]: 27
That vay, ta c6:

Poa=(k+2(k+ - A ke I= 2( ke J( ke (ke K]( 2k W= @ 2k )L P 2

hay P,,:2".
Vay P,=(n+3)(m J---(m+ i 2, VneN,nx1.

Dang 2.Tim & dir khi chia nét s6 nguyén a cho ot s6 nguyén m
Phirong phap:
-Dunga=bqg+r, 0< r<|d= ba< a<| B g .

Vidu. Chobéta=bqg+r0<r<bvsia=135q=11, b,e N. Timbvar.

Giai
Tacé:a=135vaq=11
135 135 \ .

r=135-11.12= L Vayb=12,r=3.

Dang 3 Chizng minh plrong trinhdn X, v,... khéng cé nghin nguyén
Phirong phap:
- Viét x =mq +r,0<r <|m, réi xét an leot cac tarong yp r =0, 1,..., |m| - 1.

Vi du. Ching minh &ng phrong trinh x? +1= 3ykhdng c6 ngldm nguyén.
Giai

- Néu x = 3q,q 7 thi x?+1=9¢7 + 1khéng chia Bt cho 3.

- Néu x =3q=+ 1 thi x> +1=3Q+ 2 khong chia &t cho 3.

Vay phuong trinh x? +1= 3ykhdng c6 nglim nguyén.

Dang 4.Tim $ nguyén xdé biéu thirc y 1a Mt s6 nguyén
Phirong phap:
P(Y)

Pé tim $ nguyén xié biéu thic y=—— |a mgt so nguyén, ta lam nhsau:

Q(x)

- Chia P(x) cho Q(x¥é diroc biéu thirc f(X)+

, f(x) la mjt da thirc.

b
Q(%)
- Tim tit ca cacwéc ia b.
- Cho Q(x) &in heot bang cacudc cia b, tadiroc cac  nguyén x &n tim.

2

Vi du. Tim céc gia frnguyén aa xdé biéu thic y == 1
Giai

nhan gid ti 1a mot sd nguyén.

2
X +1:x+1+i. yeZ@ieZQX—lléuéccﬁaz.
) x-1 Xx-1 Xx-1
2 c6 fit ca cacudce la: +1;+2.

Diéu kién: x 1. Ta co:y =

X-1=-1x=0

XxX-1=1< x=2

X-1=-2 x=-1

X-1=2< x=3.
Viy cac $ nguyén x én tim la: -1, 0, 2, 3.




