Trwdng dai hoc Can Tho
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BAI TAP CHIA & BPONG DU
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Bai tap 0

0 CM rang v&i moi s6 nguyén n, du ctia phép chia n2 cho 4 chi
¢ thé 14 0 hodc 1.
n la chin => n = 2k => n? = 4k?2 chia hét cho 4 (du 0)
nlalé =>n=2k+1=>n?>=4k?+ 4k +1 chiacho 4 du 1



S
Bai tap 1

0 Tim tat ca cac nghiém nguyén ctia PT: x2 — y2 =2014
x?, y? chia cho 4 du 0 hodc 1 =>x° - y? chiacho 4 du 0, 1, -1 (hay 3)
tuy nhién 2014 chia cho 4 du 2
=> PT v0 nghi€ém



S
Bai tap 2

0 CM rang voi moi so6 nguyén duong n, du cuia phép chia n3
cho 7 chi ¢6 thé 14 0, 1 hoic 6

n =7k =>n?=7°k’ = 0(mod 7)

n=7k+1=>n’=(7k +1)’ = I(mod 7)
n="7k +2=>n’=(7k +2)’ = I(mod 7)
n="7k+3=>n’=(7k +3)* = 6(mod 7)
n=7k+4=>n’=(7k +4)° = 1(mod 7)
n="7k+5=>n’=(7k +5)3 = 6(mod 7)
n="7k + 6 =>n?=(7k +6)° = 6(mod 7)
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Bai tap 3

0 Tim tat ca cac nghiém nguyén ctia PT: x3 + y3 = 2013
x3, y? chia cho 7 du 0, 1 hoac 6
=>x3+y3chiacho7du0,1,2,5,6
tuy nhién 2013 chia cho 7 du 4
=> PT v0 nghi€ém



S
Bai tap 4

Q Trong cac nghi€ém nguyén khong am cua PT: 3x + S5y = 2012,
tim nghiém sao cho x + y nho nhat

Tu PT=>x=670-y—2(y - 1)/3 la nguyén
=> 2(y-1)/3 =k phai 13 s6 nguyén
=>2(y-1)=3k=>k=2t,y=3t+1=>x=669 - 5t
Dox>0=>669—-5t>0=>t<133.8
Hon nita, x + y = 670 — 2t nhé nhat khi t 13 nguyén 16n nhat nhung
nho hon 133.8 =>t =133
==>x=4,y =400



S
Baitap 5

Q Tim cac nghiem nguyén cua PT: x +y +xy =9
Te PT=x+y+xy+1=10=>(x+1)(y+1)=10
(x+1)la udc cua 10 => (x+1) = £1, £2, £5, £10
(x+t1)=x1=>x=0,y=9%hoacx=-2,y=-11
(xtl)=x2=>x=1,y=4hoacx=-3,y=-6
(xtl)=x5=>x=4,y=1hoacx=-6,y=-3
(x+1)=zx10=>x=9,y=0hoacx=-11,y=-2



S
Bai tap 6
Q Tim cac nghiém nguyén cua PT: 2x? + 4x = 19 — 3y?
TePT=>2x2 +4x +2 =19 - 3y2+ 2 => 2(x+1)2 = 3(7 — y?)
7—-y2>0vachiahétcho2=>ylé¢vay2<7=>y=x=l

=> (x+1)?’=9 =>x=2 hodac x = -4

PT c6 4 cap nghiém



S
Baitap 7

Q Tim cac nghiém nguyén cua PT: 5* + 1 =2V
5=1(mod4)=>5%=1(mod4)=>5+ 1=2 (mod 4)
=>2=2(mod4)=>y=1
=>5=1=>x=0



" JE
Bai tap 8

a Biétp, p + k, p + 2k 1a cac s6 nguyén to 1én hon 3, CM rang k
chia hét cho 6
p,p+k, p+2k1a cac so nguyén to 16n hon 3 =>p, p +k, p + 2k phai
1a s0 1é khong chia hét cho 3
Do p, p+k cung 1 => (p+k) — p =k chia hét cho 2
3 s6 du ctia phép chiap, p + k, p + 2k cho 3 1a cac s6 1 hodc 2 => ¢ 2 s6
du bang nhau => ¢ 3 truong hop xay ra:
p + k =p(mod 3) => k = (p + k) — p =0(mod 3) => k chia hét cho 3

p + 2k = p(mod 3) => 2k = (p + 2k) — p =0(mod 3) => k chia hét 3
p+ 2k = (p + k)(mod 3) =>k = (p + 2k) — (p + k) = 0(mod 3) => k chia hét cho 3

=> k chia hét cho 2 vira chia hét cho 3 => k chia hét cho 6 .



" JE
Bai tap 9

0 C6 ton tai s6 nguyén to p sao cho p+2, p+4, p+8, p+16 ciling 1a
cac sO nguyén to?
p+2languyénto=>p=2vap=>3
Pit p =3 +k, do p 14 s6 nguyén t6 nén k phai chan => k = 2t (t > 0)
=>p=3+2t, pt2=3+2(ttl), p+t4 =3 + 2(t+2)
3 s6 nguyén lién tiép t, t+1, t+2 phai c6 so chia hét cho 3
Néu t =0 => 1 trong 3 s0 p, p+2, p+4 phai c6 s6 chia hét cho 3
=> | trong 3 s0 p, p+2, p+4 khong phai s6 nguyén to
Néut=0=>p=3,pt2=5,ptd=7,p+8=11,p+16=19

la cac s6 nguyén to
11
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Bai tap 10

0 B 3 s0 nguyén duong 1¢ lién tiép 3, 5 va 7 dong thoi ciing 1a
cac sO nguyén to. Tim tat ca cac bd s6 nhu vy

Xét bd 3 s6 nguyén duong 1¢ lién tiép p, p+2, p+4 1a cac s6 nguyén to

volp > 3

Néu p chia hét cho 3 hon nita p la nguyén to =>p =3, p+2 =5, pt4 =7

cung 13 s6 nguyén to

Néu p chiacho 3 du 1 =>p=3t+ 1 =>p+2 =3t + 3 chia hét cho 3
p+2 khong 14 s6 nguyén to

Néu p chia cho 3 du 2 =>p =3t + 2 => p+4 = 3t + 6 chia hét cho 3

p+4 khong 14 s6 nguyén to
12



.
Bai tap 11

0 CM rang néu a, b 1a nguyén to cung nhau thi (5a+3b) va
(13a+8b) ciling 1a nguyén t6 cung nhau.
Theo Euclid, (13a+8b, 5a+3b) = (5a+3b, 3a+2b) = (3a+2b, 2a+b)
= (2atb, atb) =(atb,a)=(a,b) =1
=> ]3a+8b va 5a+3b 1a nguyén t6 cing nhau

13
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Bai tap 12

0 Tim s6 du cua phép chia 20132015 + 20142013 cho 13
2014 = -1(mod 13) = 20142013 = - (mod 13)
2013 = -2(mod 13) = 20132015 = (-2)2015(mod 13) = -22°15(mod 13)
212 = (mod 13) = 22015 = 212716711 = 21l(mod 13) = 7(mod 13)
= 20132015 = -7(mod 13) = 6(mod 13)
Du ctia phép chia 20132915 + 20142983 cho 13 1a 5

14
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Bai tap 13

0 Tim s6 du cua phép chia 20132014 + 20142015 cho 13
2014 = -1(mod 13) = 20142015 = -1(mod 13)
2013 =-2(mod 13) = 20132014 = (-2)2014(mod 13) = 2204(mod 13)
212 = [(mod 13) = 22014 = 212*167+10 = 210(mod 13) = 10(mod 13)
— 20132014 = 10(mod 13)
Du ctia phép chia 20132914 + 20142955 cho 13 1a 9

15
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Bai tap 14

Q Tim du cua phép chia 20142015 + 20152916 cho 17
2014 = 8(mod 17) = 20148 = 8%(mod 17) = 1(mod 17)
20142015 = 82015(mod 17) = 8°1*7(mod 17) = 15(mod 17)
2015 =9(mod 17) = 20158 = 98%(mod 17) = 1(mod 17)
20152016 = 92016(moed 17) = 9%232(mod 17) = 1(mod 17)
Du ctia phép chia 20142915 + 2015216 cho 17 1a 16

16



S
Bai tap 15

0 Tim s6 du ctia phép chia 20142013 + 20152014 cho 11
2014 = I(mod 11) = 20142983 = [(mod 11)

2015=2(mod 11) = 2015 = 1(mod 11) = 20152014 =2(15107201+4
= 210%201+4(mod 11) = 5(mod 11)

Du cua phép chia 20142913 +2015%%14 cho 11 1a 6

17
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Bai tap 16

Q Tim du cua phép chia 20122913 + 2014291 cho 7
2012 =3 (mod 7) = 20123 =27 (mod 7) =-1 (mod 7)
= 20122013 =20123"71 = (-1)¢7! (mod 7) = -1 (mod 7)
2014 =-2 (mod 7) = 20142 =4 (mod 7), 2014° = -8 (mod 7) = -1 (mod 7)
20142015 =20143"671*2 = (-1 mod 7)(4 mod 7) = -4 (mod 7) =3 (mod 7)
20122013 + 20142015= 2 (mod 7)
20122913 +20142%°15 chia 7 du 2
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Baitap 17

0 Tim s6 du cua phép chia 20132014 + 20142015 cho 7
2013 =4(mod 7) = 2013% = 1(mod 7)
= 20132014 =20136"33>* = 2013%(mod 7) = 4*(mod 7) = 4(mod 7)
2014 = -2(mod 7) = 2014!2 = 1(mod 7)
— 20142015 = 201412*16711 = 20141 (mod 7) = (-2)!!(mod 7) =
(-2)*4°(mod 7) = -4(mod 7)
= 20132014+ 20142915 chia cho 7 du 0
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Bai tap 18

0 Tim s6 du cua phép chia 20132014 + 20142015 cho 4
2013 = 1(mod 4) = 2013214 = [(mod 4)
2014 = 2(mod 4) = 20142 = 0(mod 4) = 20142015 = 2(]42*1007+1
= O(mod 4)
Du cua phép chia 20132914 +2014%°> cho 4 1a 1
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Bai tap 19
0 CM rang: 20112009 + 20092011 chia hét cho 4
2011 =2012 -1=4*503 — 1 = 2011299 = (4*503 — 1)?0° =4p - 1

2009=2008+1=4*502 + 1 = 20082011 =(4*502 + 1)2011 =4q + |
Ta duoc: 2011209 + 20092011 chia hét cho 4
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