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Bai 1.Cho a la s6 nguyén t6 16n hon 3. CMR a2 — 1 chia hét cho 24

Giai:

(@-1=(@-1)a+1)

+) Chang minh chia hét cho 3.

Vi a 1a s6 nguyén té nén a ¢ dang: 3k +1; 3k + 2.

+) Chang minh chia hét cho 8.

Vi a 12 s6 nguyén té nén a c¢é dang: 2k + 1

Khi d6 ta duoc:

a’—1=(a-1)(a+1)=(2k +1-1)(2k +1+1) =2k (2k +2) =4k (k +1)

Vi k(k+1) latich cta hai sé tu nhién lién tiép nén chia hét cho 2.

Vay a? -1 chia hét cho 8.

Tir (1) va (2) suy ra: a®—1 chia hét cho 24.

Bai 2: Cho A = n3 +6n2 + 8n ; Chitng minh rang A chia hét cho 48 va&i moi n chan
Giai:

A= (n*+6n°+8=n(n’+6n+8). Thay n chan véi n=2k vao A tadugc:  (k eN)
A = 2k(4K* +6.2k +8) = 2k (4k* +12k +8) =8k (k* +3Kk +2) =8k (k* + 2k + k +2) =8Kk* (k +1) (k +2)

Vi k(k +1)(k +2) la tich cua ba sé ty nhién lién tiép nén s& chia hét cho 3 (st dung nguyén ly

Dirichlet)
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k(k+1) latich hai sb tu nhién lién tiép nén k(k=+1) chia hét cho 2.
Do do: k(k+1)(k+2) i 6
Vay A (6.8) hay A: 48

Bai 3: CMR trong 3 s6 chinh phwong bat ky luon c6 2 sé c6 hiéu chia hét cho 4
Bai gidi:

Nhin thiy: V&i mot s6 tw nhién n bat ky ta luon c6 khi n chia cho 4 dw 0; 1; 2; 3 nén n c6
dang: 4k; 4k + 1; 4k + 2; 4k + 3.

+) V&in = 4k khi d6 ta dwoc: n? :(4k)2 =16k? chia hét cho 4.

+) V&in = 4k + 1 khi d6 ta dwoc: n? =(4k+1)° =16k®+8k +1 chia 4 du 1.

+) V&in = 4k + 2 khi dé ta dwoc: n® =(4k +2)2 =16k? +16k +4 chia hét cho 4.
+) V6in = 4k + 3 khi dé ta dwoc: n® =(4k +3)2 =16k*+24k +9 chia 4 dw 1.

Vay v&i s6 n tw nhién bat ky ta luén c6 n® chia hét cho 4 hoidc chia 4 dw 1.

Do d6 trong 3 s6 chinh phwong bat ky ludn c6 2 s6 khi chia cho 4 c6 cung s6 dw nén hiéu
cta ching sé chia hét cho 4.

Vay trong 3 s6 chinh phwong bat ky ludn c6 2 s6 c6 hiéu chia hét cho 4.
Bai 4: CMR trong 5 s6 chinh phwong bat ky luon c6 hiéu hai so chia hét cho 7
Bai gidi:

Nhén thay: Vé&i s6 tw nhién n bat ky khi chia cho 7 ¢6 s6 dw 1a: 0; 1; 2; 3; 4; 5; 6 do d6 n ¢
dang; 7k; 7k + 1; 7k + 2; 7k + 3; 7k + 4; 7k + 5; 7k + 6.

+) V&in = 7k thi n® chia hét cho 7.

+) Véin = 7k + 1 thi n? chia 7 duw 1.
+) Véin = 7k +2 thi n? chia 7 du 4.
+) Véin = 7k + 3 thi n® chia 7 du 2.
+) V&in = 7k + 4 thi n®chia 7 dw 2.

+) V&éin = 7k + 5 thi n® chia 7 du 1.
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+) V&in = 7k + 6 thi n’chia 7 dw 1.
Vay v&i s6 tw nhién n bat ki ta ludn c6 n®chia 7 du: 0; 1; 2; 4.

Do dé trong 5 sé chinh phwong bt ky ta ludn cé 2 sé chinh phwong c6 cing s6 dw nén hiéu
hai s6 chia hét cho 7.

Vay trong 5 s6 chinh phwong bat ky luén c6 hiéu hai sé chia hét cho 7

Bai 5: CMR moi s6 nguyén t6 1én hon 3 déu c6 dang 6n+1 hodac 6n—1 véi mot sd tw
nhién n nao doé

Bai gidi:

Ta c6 vi p la s6 nguyén t6 1é6n hon 3 nén p khéng chia hét cho 3 = p c6 dang: 3k + 1; 3k +
2.

+) Véip =3k + 1.

TH1: p 12 s6 chdn nén p c6 dang: 2n.

Khi dé6 ta dwgc:p=3.2n+1=6n+1 (D

TH2: p 12 s6 chdn nén p c6 dang: 2n + 1

Khi d6 ta dwgc: p=3.(2n+ 1)+ 1 =6n+ 3 + 1 = 6n + 4 chia hét cho 2 (loai)
+)Voip=3k+2

TH1: p 12 s6 chdn nén p c6 dang: 2n

Khi d6 ta dwgc: p = 3.2n + 2 = 6n + 2 chia hét cho 2 (loai)

TH2: plasdlé nénpcédang: 2n -1

Khi d6 taduwgc:p=3.(2n-1)+2=6n-1 (2)

Tt (1) va (2) suy ra: moi s6 nguyén t6 16n hon 3 déu c6 dang 6n+1 hodc 6n—1 véi mot
s6 tw nhién n nao dé
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