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CHUYEN PE: SO NGUYEN TO

I, S6 nguyén t6 va hop sb

1/ Dinh nghia:

- S6 nguyén td 1a s6 tw nhién 16n hon 1 va chi ¢6 hai udc 1a mot va chinh no
- Hop s6 1a s6 ty nhién 16n hon 1 ¢6 uéc khac 1 va chinh n6
Vidu: 2,3,5,7,11....1a nhitng s6 nguyén t6
4,8,9,12... 1anhiing hop )
Chu y: Tap hop sb tu nhién duoc chia thanh 3 bd phan ( + {0, 1} + Tap hop cac sb
nguyén to  + Tap hop cac hgp so)
-Ttr dinh nghia ta ¢6: S6 tu nhién a >1 13 hop s6 néu a = pq, p>1, g>1, hodc néu a= pq , 1<p<a.

2/ Tap hop cic sbé nsuyén tb

a, Pinh 1i 1: Udc nho nhét 16n hon 1 ctia mot s6 ty nhién 16n hon 1 1a mot sé nguyén to.

Churng minh: Gia st a la mot sO tu nhién 16n hon 1 va p > 1 1a udc nho nhat cia a. Ta cé p
la mdt s6 nguyén to.

That vay néu p khong phai 13 mot sb nguyén t6 thi p 1a mot hop sb, nghia 1a c6 mot
s6 ty nhién p; 1a u6c ca p va 1 < p; <p. Tir d6 ta c6 p; 1a wéc cta a va 1 < p; < p mau
thudn véi gia thiét p 1a u6c nho nhat 16n hon 1 cia a.

Chu ¥: Pinh li trén ching to rang moi s6 ty nhién 16n hon 1 déu c¢6 uwdc nguyén to.

b, Pinh 1i 2: C6 v6 s6 udc nguyén td

Chitng minh: Vé mit 1i thuyét, dinh 1i mot chimg t6 rang tap hop cc sb nguyén td khac
rong. Gia st chi ¢ hitu han sé nguyén t6 1a p; =2, pa, Pss- .-, Pa

Ta xét s a= pip2-..pn + 1. DO 1a mot s6 tu nhién 16n hon 1 nén a ¢ it nhat mot ude
nguyén t6 q. Nhung vi chi c6 hitu han sé nguyén t6 di ké ra & trén cho nén p phai trung
mot trong cac s6 py.pa. ...,pn do d6 q phai 14 udc cia tich pips...pn.

Twr q 1a udc cua a=pp,...pn + 1 va qla udc cia pip;...p..

q 12 udc cua a - pyps...pn = 1. Piu ndy méu thuan véi gia thuyét q 1a sé nguyén td
Nhu véy tap hop cac sd nguyén td 14 vo han nén khong thé c6 mot bang tat ca cac sd

nguyén t0, néu ching ta ddnh s6 cac s6 nguyén td theo tht ti ting dan p; =2, p, =3, p3 =
5, Pn<Pn+1,.... Thi cho dén nay nguoi ta ciing chua tim duwoc mot biéu thire tong quat nao
cho s6 nguyén td p, thi n theo chi s6 n cua né.

11, Cac dinh li co ban:
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1/ Cac b dé

a. B6 dé 1: Véi s6 ty nhién a va sd nguyen t6 pthi hodc a nguyén tb voi p hodc a chia hét cho p.

Chitng minh: Vi p la mot s6 nguyén t6 né chi ¢6 2 ude 1a mot va p cho nén UCLN(a,p) =
1 hodc UCLN(a,p) = p. Tir d6 ta c6 a nguyén to v6i p hodc a chia hét cho p

b. B6 dé 2: Néu mét tich cac sb tu nhién chia hét cho sd nguyén t6 p thi phai c6 it nhat
mot thira sd cua tich chia hét cho p.

Chung minh: Gia su tich aja,...a, chia hét cho p, ta phai co it nhat mot trong cac sb a,
a,,...,a, chia hét cho p . That vay gia su trai lai rﬁng tat ca cac sb a a,...,a, khong chia hét
cho p thi theo bd dé 1 chung déu 1a nguyén t6 voi p do dé ta c6 UCLN(aja,...a, ,p) = 1.
Diéu nay méau thuan voi gia thiét.

c. Hé qua: Nén s6 nguyén t6 p la wéc ciia mét tich cdc s6 nguyén t6 q.q;...q, thi p phdi
triing voi mét trong cdc sé nguyén to cia tich do.

2/ Pinh li co ban:

MB®i s6 tu nhién 16n hon 1 déu phan tich dugc thanh tich nhitng thira s6 nguyén t6 va su
phan tich d6 13 duy nhat néu khong ké dén tht ty cta céc thira s6

Chung minh:

a. Su phan tich duoc:

Gid st a € N,a>1, khi ay a c6 it nhat mdt udc nguyén to p; nao dé vata cd a=p;a,
- Neéu a; = 1 thi a = p; 1a sy phan tich ctia a thanh tich (c6 mdt thira s6) nhiing s6
nguyén to.
- Neéu a;>1 thi lai theo dinh 1i & trén, a; c6 udc nguyén td p, ndo do va ta cd a; = pa,
nén a = pp,a,
- Neéu a, = 1 thi a = p;p; 1a su phan tich cua a thanh tich nhirng thtra s6 nguyén to.
- Néu ay>1 thi lai ti€p tuc i ludn o trén cd s6 nguyén to ps,...Qua trinh nay at phai c6
két thuc, nghia 1a ¢6 n sao cho a, = 1, a,,.; = p, 1a mot sO6 nguyén to, boi vitacod a, ay, ay,...
la nhiing day so0 tu nhién ma a > a; > a, > a3 > ... nhu vay cudi cung ta dugc a = pip;...pn.
La sy phan tich cua a thanh nhiing thtra s6 nguyén to.

b. Tinh duy nhét:

Gidsutaco a=pip;...pn = q1q2-..qn 12 hai dang phan tich $b tu nhién a thanh thtura sb
nguyén t6. Pang thuc trén chimg t6 p; 13 wdc ctia qqp...q, nén theo bd dé 2 & trén p; tring
v6i @ ndo d6(1<i<m) vi ta khong ké dén thir tu cta cac thira s6 nén c6 thé coi p; = q; va
tor do ta dugc  pr...pn=q2...0n
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Lay p, va 1ap lai 1i luan trén ta dugc p, = qu
Li luan l3p lai cho dén lac & mot vé khong con thira sb nguyén t6 nao nita, nhung luc do
& vé con lai cung khong con thira s6 nguyén t6 nao vi nguoc lai sé xdy ra
Hoac 1 = qu+19n+2---9n - HOGC PmriPme.. - Pm=1

La khong thé dugc. Vay phai com =nva p;=q;i= 1, 2, 3,...n nghia 13 tinh duy nhat &
dang phan tich s6 a thanh tich céc thira sé nguyén t6 da duoc chitng minh

Vi du: phan tich 1960 thanh tich nhitng thira s6 nguyén t6

Trong thuc hanh ta thuc hién qua trinh phan tich trong phép chimg minh dinh 1i trén
bang cach tim cac udc nguyén t6 ctia a = 1960 tir nho dén 10n. Ta viét nhu sau:

1960 | 2
980 |2
490 |2
245 |5

49 |7
7 7

Vay 1960=2.2.2.57.7=25.7

Chii y: Bang cach phan tich 1 sb ra thira s6. Ta c¢6 thé tim duoc tat ca cac udc cua sb dy
mot cach nhanh,khong bo sot udc nao.

- Nguoi ta chimg minh duoc rang, néu mot s A c6 dang phan tich ra thira sé nguyén

n
n

to ld A =a.a;"...a] trong d6 a,, a,,...,a, la cac s6 nguyén to, thi cdc udc cua A 1a
(o, +1)(, +1)...(, +1) ta co thé sir dung diéu nay dé kiém tra xem khi tim cac udc cua mot
sO, ta da tim du so cac udc chua.

- Thong thuong , khi viét cac phan tich ra thira s6 nguyén t6 ciia mot so, bao gio ta
cung viét n6 dudi dang ti€u chuan, tirc 1a dang ma trong do6 cac thtra s6 nguyén to6 dugc sap
x€p theo thur ty tr nho dén 1om.

- Phan tich ra thtra s6 nguyén t6 ciia mgt so6 chinh phuong thi chi chira cac thira so6
nguyén to véi sO mil chan.

B: Cac dang toan :
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DANG 1: UOC CUA MOT SO

A =al.al..a (a]a,...,, cac sO nguyén td) SO udc cia A 1a (o, +1)(a, +1)...(a, +1)

Bai 1: a)Tim cédc wéc nguyén td ciia cac sé 30, 210, 2310
b)chirng t6 rang cac so 31, 211, 3201, 10031 la cac s6 nguyén to
Bai2: 1. Phén tich s6 360 ra thira s6 nguyén to.
2. S6 360 c6 bao nhiéu wéc.
3. Tim tit ca cac wéc cia 360.
Bai 3: Tim so6 nhoé nhit A cé a)6 wéc b)9 wéc
Bai_4: Ching té ring cic sb sau day 1a hop sb
1. 676767
2. 105+10"+7
3. 17° +24* + 13*
Bai 5: Cac s6 sau 1a nguyén to hay hop sb
1 A =11...1 (2001 chir sé 1)
2 B =11...1 (2000 chir s6 1)
3 C=1010101
4. D=1112111
5 E=1!+2!+3!+...+100!
6 G=3.57.9-28
7 H =311141111
Bai 6: Cho 3 s6a=720,b=36,c=54

1. Goi A, B, C theo thir tw 12 tip hop cac wéc nguyén td ciia a, b, c. Chuéng té B, C 1a tip con
cua A

2. acé chia hét cho b, ¢é chia hét cho ¢ khong
Bai 7: D6 vui: Ngay sinh nhét ciia ban
Mot ngay dau nim 2002. Huy viét thw héi thim sinh nhat Long va nhan dwoc thwr tra 10i.
Minh sinh ngay a thang b, nim 1900 + ¢ va dén nay d tudi . Biét rang a.b.c.d = 59007
Huy da Kip tinh ra ngay sinh ciia Long va Kkip viét thw sinh nhat ban. Héi Long sinh ngay nao
Bai 8: Chirng minh rang:

a) Moi s6 nguyén t6 16n hon 2 déu c6 dang 4n+1

b) Moi s6 nguyén t6 16n hon 3 déu c6 dang 6n+1
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DANG 2: SO NGUYEN TO VA TiNH CHIA HET

1. Néu tich cta hai s a, b chia hét cho mot s6 nguyén td p thi mot trong hai s a, b chia hét cho p
: a:p
ab:p=| .
b:p

. . . . n .
2. Néu a" chia hét cho s6 nguyén t6 p thia chiahétchop @ P = a:p
Bai 1: Phan tich A = 26406 ra thira s6 nguyén t. A c6é chia hét cac s6 sau hay khong 21, 60, 91,
140, 150, 270

Biai 2: Chirng t6 rang néu 3 s a, a + n, a + 2n déu la s6 nguyén t6 16n hon 3 thi n chia hét cho
6.

Bai 3: Chirng minh ring néu p 12 s6 nguyén t6 16n hon 3 thi (p — 1)(p + 1) chia hét cho 24

n(n+1)(n+2) N
6

Bai 5:_Tim s6 nguyén to p sao cho cac so sau ciing 1a s6 nguyén to

1. p+10,p+14

2. pt2,p+t6,p+8,p+12,p+14

I (=Dn>1

Bai4: Tim tat ca cdc so nguyén to p c6 dang

Bai 6: Hai s6 nguyén t6 goi la sinh d6i néu chiing 1 hai s6 nguyén t6 I¢ lién tiép ( p > 3). Ching
minh ring mét s6 tw nhién nam giira hai s nguyén t6 sinh dbi thi chia hét cho 6.

Bai 7: Mot s6 nguyén top chia hét cho 42 c6 s6 dw r 13 hop s6. Tim s6 du r

Bii 8: Pién cac chir so thich hop trong phép phén tich ra thira s nguyén to

abed | e
fcga | n
abc | ¢
nef

Bai 9: Tim so tu nhién cé 4 chir so, chir s0 hang nghin bang chir s0 hang don vi, chir s0 hang
tram bang chir s0 hang chuc va so6 do viét dwgee dwdi dang tich ctia ba so nguyén to lién tiep.

Bai 10: Ching minh ring néu 2" —1 13 s6 nguyén té (n >2) thi 2"+ 1 1a hop sb.

Bai 11:Tim s6 tw nhién k dé day k + 1, k + 2,...,k + 10 chira nhiéu sé nguyén t6 nhit .

Bii 12 : a)Chirng minh riing sé du trong phép chia mét s6 nguyén té cho 30 chi cé thé 1a 1 hoiic
12 s6 nguyén t6. Khi chia cho 60 thi két qua ra sao

b) chirng minh ring néu tong cia n luy thira bic 4 ciia cic s6 nguyén to I6n hon 5 1a mjt so
nguyén t6 thi (n, 30) =1

Bai 13: Tim tit ca cac s6 nguyén to p dé 2° + p® ciing la s6 nguyén to
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Bai 14: Tim tim tit ca cac bd ba sé nguyén t6 a, b, ¢ sao cho abc < ab + be + ca

DANG 3: SUDUNG PHUONG PHAP PHAN TiCH.

Bail: Tim ne N saocho:n®—n’+n-11asé nguyén td

Bai2: Tim 2 s tw nhién , sao cho tong va tich ciia chiing déu 1a s6 nguyén to
Bai 3: Tim cac s6 nguyén t6 a, b, ¢ thoid min diiéu kién abc=3(+b+c¢)
Bai 4: a)Tim s6 nguyén to a biét rang 2a + 1 13 1ap phwong ciia mdt sé nguyén to

b) Tim céc s6 nguyén td p dé 13p + 1 1 1ap phwong ciia mdt s6 tw nhién

\e N Ry 2 7 K o . . A T ab N K X
Bai 5: Tim tat ca cac so ¢o hai chwr s0 ab sao cho m la s0 nguyen to
a f—

Bai 6: Tim cac s6 nguyén t6 x, y, zthoa min X' +1=z
Biai7: Cho neN",ching minh A =n*+4"vahop so véin>1
Bai8: Tim ne N dé
a) n’+41a s6 nguyén tb. b) n?*® + n?*2 + 1 1a s6 nguyén to

Bai 9: Chirng minh ring trong 15 s tw nhién 16n hon 1 khong vwot qua 2004 va doéi mot
nguyén té cung nhau tim dwgc mjt s6 1 s6 nguyén to.

Bai 10: Tim s6 nguyén t6 abcd, sao cho ab, ac 1a sé nguyén td va b’ =cd +b—c
C. Bai tip
1. Chitng minh ring néu n va n? + 2 1a cdc s6 nguyén t6 thi #’ +2 ciing 1a s6 nguyén to.
2. Cho n e N* ching minh rang cdc s6 sau 1a hop s6:

a)A=2"" +3; b)B=2""+7; ¢ C=2""+13.

3. plasénguyén t6 16n hon 5, chiing minh ring p* =1 (mod 240).

=

Ching minh rang ddy a, =10" +3 ¢6 vo s6 hop so.

5. Chiing minh rang véi moi s6 nguyén t6 p ¢6 vo s6 dang 2" —n chia hét cho p.

6. Tim céc s6 x,y € N* sao cho x* +4y* 12 s6 nguyén t0.

7. Ta biét rang c6 25 s nguyén t6 nho hon 100. Téng cua 25 sd nguyén t6 d6 13 sé chan hay sb 1é.

8. Tong cta 3 sd nguyén td bang 1012. Tim s6 nho nhat trong 3 s6 nguyén t6 do.

9. Tim 4 s6 nguyén t6 lién tiép, sao cho tong cua chung 1a s6 nguyén to.

10. Tong cua hai s6 nguyén t6 c6 thé bang 2003 hay khong.

11. Tim s nguyén td co 3 chit sb , biét rﬁng néu viét sd do6 theo thir tu nguoc lai thi ta dugc mdt s6 1a
1ap phuong ctia mot sb tu nhién

12. Tim mot sO6 nguyén to chia cho 30 c6 so du la r. Tim r biét r khong 1a s6 nguyén to
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