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BA1 22. Chitng minh ring: Néu p 1a s6 nguyen t6 thi 2.3.4...(p — 2)(p —
1) + Lip.

2.4 Phu luc: Ban nén biét

Mudi sb nguyén té c6 93 chir sb 1ap thanh cip sb cong
Sau day 1a mot s6 nguyén to6 gom 93 chit s6:

100996972469714247637786655587969840329509324689190041
803603417758904341703348882159067229719

Ky luc nay do 70 nha toan hoc lap duge nam 1998 that khé méa danh
bai duge. Ho méat nhiéu thang tinh todn mdi tim duge mudi s6 nguyen
t6 tao thanh mot cap sd cong.

Tt muc tro choi trong 1 tap chi khoa hoc, hai nha nghién citu 6 trudng
Dai hoc Lyonl (Phéap) da dao sau ¥ tudng: Tim 6 s6 nguyén t6 sao cho
higu 2 s6 lién tiép luon luon nhu nhau. Diéu d6 1a dé dbi vdéi cac chuyén
gia nhung ho mudn di xa hon. Ciing khong c6 van dé gi khé khan doi
v6i mot day 7 s6. Ho can sy hd trg mot chit dé dat duge 8 s6, mot su
hé trg hon nita dé dat t6i 9 s6. Cudi ciing thang 3 nam 1998 c6 70 nha
toan hoc tit khap trén thé gidi ciing véi 200 may dién toan hoat dong
lien tuc da tim ra 10 s6, mdi s6 ¢6 93 chit s6, ma hiéu s cia 2 s6 lien
tiép luon luon la 210. Tir s6 nguyen t6 & trén chi can them vao 210 1
dugc s6 nguyen t6 thi 2....

Ky luc c6 1& dimng & do: Theo ude tinh ctia cdc nha khoa hoc mudn tim

duge 1 day 11 s6 nguyén t6 thi phai mat hon 10 ti nam.

“Sinh ba” rat it, phai ching “sinh d6i” lai rat nhiéu

Ta biét ring cac s6 nguyen t6 “cé thé xa nhau tuy y” diéu nay thé hién
G bai tap:

DIEN DAN TOAN HOC Chuyén dé Sé hoc
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BA1 12.

BAr1 13.

BAI 14.

BA1 15.

BAI 16.

BAI 17.

BAI 18.

BA1 19.

BA1 20.

BAI 21.

Tim cac s6 nguyén to ,y, z thod man ¥ + 1 = z.

Tim s6 nguyén t6 abed thoa ab,ac 1a cac s6 nguyén t6 va b? =
cd+b—c.

Cho cac s6 p = b¢ +a,q = a® + ¢, = ¢® + b(a,b,c € N¥) la
cac sO nguyén t6. Chitng minh rang 3 s6 p, ¢, r ¢6 it nhat hai s6
bang nhau.

Tim tat ci cic s6 nguyén td z,y sao cho:

a) 22 — 122 =1
b) 322 +1 = 19y?
c) 5x2 —11y% =1
d) 722 -3y2 =1
e) 1322 —y? =3
f) 22 =8y +1

Chitng minh ring diéu kién can va dua dé p va 8p? + 1 1a cac sb
nguyén to la p = 3.

Chitng minh ring: Néu a? —b? 1a mot s6 nguyen t6 thi a? —b? =
a+b.

Chitng minh rang moi s6 nguyén t6 16n hon 3 déu c6 dang 6n+1
hoéc 6n — 1.

Chitng minh ring téng binh phuong ciia 3 s6 nguyén t6 16n hon
3 khong thé 1a mot sé nguyen to.

Cho sb ty nhién n > 2. Goi p1, pa, ..., pn 12 nhitng s6 nguyéen to
sao cho p, < n+1. Dat A = p1.ps...p,. Chitng minh ring trong
day s cac s6 tu nhién lien tiép: A +2,A+3,..., A+ (n+ 1),
khong chita mot s6 nguyén té nao.

Chitng minh réng: Néu p 1a s6 nguyén t6 thi 2.3.4...(p — 3)(p —
2) — 1:p.

Chuyén dé Sé hoc DIEN DAN TOAN HOC
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d) p+ 8 € P. Chitng minh rang: p + 4 1a hop sob. A A
Chuyén dé

e) 4p + 1 € P. Chitng minh réng: 2p + 1 1a hgp s6.

f) 5p+ 1 € P. Chiing minh rang: 10p + 1 1 hgp s6.
g) 8p+ 1 € P. Chitng minh riang: 8p — 1 1a hgp s6.
h) 8p — 1 € P. Chitng minh réng: 8p + 1 1a hgp so.

A
i) 8p? — 1 € P. Chiing minh rang: 8p? + 1 1a hgp sb.
j) 8p? 4+ 1 € P. Chiing minh rang: 8p? — 1 1a hgp sb. S O H O ‘
BAT 4. Chitng minh ring:
e

a) Néu p va ¢ 1a hai s6 nguyén t6 16n hon 3 thi p? — ¢?:24.
b) Néu a,a+ k,a+ 2k(a,k € N*) la cdc s6 nguyén t6 16n hon

3 thi k:6.
BA1 5. a) Mot s6 nguyeén t6 chia cho 42 ¢6 s6 du 7 1a hgp s6. Tim s6
dur . Ché ban
b) Mot s6 nguyén t6 chia cho 30 ¢6 s6 du r. Tim s6 du r biét
rang r khong la s6 nguyén to. Tran Quoc Nhat Han [perfectstrong]

Tran Trung Kién [Ispectorgadget]
Pham Quang Toan [Pham Quang Toan]
Lé Hitu Dién Khué [Nesbit]

Dinh Ngoc Thach [T*genie*]

BAI 6. Tim s6 nguyén t6 c6 ba chit s6, biét rang néu viét s6 d6 theo
thit tu ngudc lai thi ta duge mot s6 1a lap phuong ctia mot s6
tu nhién.

BAI 7. Tim s6 tuy nhién c6 4 chit s6, chit s6 hang nghin bang chit s6
hang don vi, chit s6 hang tram bing chit s6 hang chuc va s6 do6
viét duge dudi dang tich clia 3 s6 nguyén to6 lien tiép.

BAI 8. Tim 3 s6 nguyeén t6 1a cac s6 18 lien tiép.
BA1 9. Tim 3 sb nguyén to lien tiép p, ¢, r sao cho p? + ¢® + 12 € P.

BAI 10. Tim tat ca cidc bo ba s6 nguyén to a,b,c sao cho abc < ab +
bc + ca. kv‘ F

BA1 11. Tim 3 s6 nguyén t0 p, ¢, sao cho p? + ¢? = r. (© 2012 DIEN DAN TOAN HOC
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BAI 8. Tim tét ci cac sb nguyeén t6 x, y sao cho: 22 — 6y = 1.

BA1 9. Cho p va p+ 2 la cac s6 nguyén t6 (p > 3). Chiing minh réng
p+ 1:6.

2.3.2 Bai tap khong c6 hudng dan
BAI 1. Tim s6 nguyén t6 p sao cho cac s sau ciing & s6 nguyén to:

a
b

) p+2vap+ 10.
) p+10 va p + 20.
c) p+ 10 va p + 14.
d) p+ 14 va p + 20.
e) p+2vap+38.
f) p+2vap+ 14.
g) p+4 va p+ 10.

)
h) p+ 8 va p+ 10.
BAI 2. Tim s6 nguyén t6 p sao cho cac s sau ciing & s6 nguyén to:

a) p+2,p+8p+12,p+ 14
b) p+2,p+6,p+8,p+14
c) p+6,p+8p+12,p+14
d) p+2,p+6,p+8,p+12,p+ 14
e) p+6,p+12,p+18 p+24
f) p+18,p+24,p+ 26,p + 32

g) p+4,p+6,p+10,p+12,p+ 16
BA1 3. Cho trude sd nguyén t6 p > 3 thoa

a) p+4 € P. Chitng minh rang: p + 8 14 hgp sb.
b) 2p + 1 € P. Chitng minh réng: 4p + 1 1a hgp so.
¢) 10p + 1 € P. Chitng minh réng: 5p + 1 1& hgp s6.

Chuyén dé Sé hoc DIEN DAN TOAN HOC



20 2.3. Bai tap

BAI 3. Téng clia 2 s6 nguyéen t6 c6 thé bang 2003 hay khong? Vi sao?

HD: Vi téng ctia 2 s6 nguyén té bing 2003, nén trong 2 s6
nguyén to doé ton tai 1 s6 nguyén té chin. Ma s6 nguyén to
chin duy nhat la 2. Do dé s6 nguyén té con lai 1a 2001. Do
2001 chia hét cho 3 va 2001 > 3. Suy ra 2001 khong phai la sb
nguyén to.

BAI 4. Tim sb6 nguyén t6 p, sao cho p + 2;p + 4 ciing 1 cac s6 nguyén
t6.

BA1 5. Cho p va p+ 4 la cac s6 nguyén to (p > 3). Ching minh réng
p + 8 1a hop sb.

HD: Vi p la s6 nguyén to va p > 3, nén so6 nguyén té p c6 1
trong 2 dang:

e Néup=3k+2thip+4=3k+6=3(k+2)=p+43va
p+4>3. Do dép+ 4 la hgp so: trai dé bai.

e Nbup=3k+1thip+8=3k+9=3k+3)=p+83va
p+8>3. Do dép+ 8 la hop sb.

BAI 6. Chiing minh ring moi s6 nguyén t6 16n hon 2 déu c6 dang 4n+1
hoac 4n — 1.

BAI 7. Tim s6 nguyén t6, biét ring s6 d6 bing tong ciia hai s6 nguyéen
t6 va bang hiéu ciia hai s6 nguyéen t6.

HD: Gi4 stt a,b,c,d, e la cic s6 nguyén té va d > e. Theo dé
bai:
a=bt+c=d—e (%)

Tt (*) = a > 2 nén a la s6 nguyén t6 1é = b+ c;d — e la s6 1é.
Do b, d 1a cac s6 nguyén té = b, d 1a 56 16 = ¢, e 1a s6 chan.

= c=e =2 (do c,ela s6 nguyén t6) =>a=b+2=d—2 =
d=>b+4.

Vay ta can tim s6 nguyén t6 b sao cho b+ 2 va b+ 4 ciing la
cac s6 nguyeén to.

DIEN DAN TOAN HOC Chuyén dé Sé hoc

Ldi gidi thiéu

Ban doc than mén,

S6 hoc 1a mot phan mon quan trong trong toan hoc da gian bé véi
chiing ta xuyén su6t qué trinh hoc Toan tit bac tiéu hoc dén trung hoc
phé thong. Ching ta duge tiép xic v6i S6 hoc bit dau bing nhing
khai niém don gidn nhu tinh chia hét, u6c chung 16n nhat, boi chung
nhé nhat... gitp lam quen dé& dang hon véi sit ki diéu ctia nhitng con
s6 cho dén nhitng van dé doi héi nhiéu tu duy hon nhu dong du, sb6
nguyén to, cac phuong trinh Diophantine ma ndi tiéng nhéat 1a dinh 1y
l6n Fermat..., dau dau tit tam vi mo dén vi mo, tit cau bé 16p mot bi
bo 4 chia hét cho 2 dén Gido su thién tai Andrew Wiles (ngudi giai
quyét bai toan Fermat), chiing ta déu c6 thé thay duge hoi thé ciia S6
hoc trong dé.

S6 hoc quan trong nhu vay nhung la thay s6 chuyén dé viét vé no lai
khong nhiéu néu dem so véi kho tang dd so cac bai viét vé bat déng
thitc trén cac dién dan mang. Xuat phat tit sy thiéu hut do6 ciing nhu
dé ki niém tron mot nam DIEN DAN TOAN HOC khai truong trang
chtt méi (16/01/2012 - 16/01/2013), nhém bién tap ching toi cung véi
nhiéu thanh vién tich cyc ctia dién dan da chung tay bién soan mot
chuyén dé gii dén ban doc.

Chuyén dé 1a tap hgp cac bai viét rieng 1é clia cac tac gid Nguyén Manh
Trung Duong (DUONGLD) , Nguyén Tran Huy (YEUTOAN11), Nguyén
Trung Hiéu (NGUYENTRUNGHIEUA), Pham Quang Toan (PHAM QUANG
TOAN), Tran Nguyén Thiét Quan (L LAWLIET), Tran Trung Kién (Is-
PECTORGADGET), Nguyén Dinh Tung (TUNGC3SP)... cling sy gop stc



ii

gian tiép ctia nhiéu thanh vién tich cyc trén DIEN DAN TOAN HOC nhu
NGUYEN LAM THINH, NGUYENTA9S, KARL HEINRICH MARX, THE
(GUNNER, PERFECTSTRONG...

Kién thitc dé cap trong chuyen dé tuy khong mdi nhung cé thé gitp
cac ban phan nao hiéu sau hon mot s6 khai niem co ban trong S6 hoc
ciing nhu trao déi cling cac ban nhiéu dang bai tap hay va kho tit cap
do dé dén cac bai toan trong cac ki thi Hoc sinh gidi quoc gia, qubc té.

Chuyén dé gom 7 chuong. Chuong 1 dé cap dén cac khai niem vé Uéc
va Boi. S6 nguyén t6 va mot s6 bai toan vé né dugc gidi thieu trong
chuong 2. Chuong 3 néi sau hon vé Cac bai toan chia hét. Phuong
trinh nghiém nguyén, Phuong trinh dong du dugc phéac hoa trong
cac chuong 4 va 5. Hé thang du va dinh 1y Thang du Trung Hoa
sé dugc gii dén ching ta qua chuong 6 trude khi két thic chuyen dé
bing Mot s6 bai toan sé hoc hay trén VMF & chuong 7.

Do thai gian chuan bi gap rit noi dung chuyen dé chua duge dau tu
that sy ti mi cling nhu c6 thé con nhiéu sai s6t trong cac bai viét,
ching t6i mong ban doc thong cam. Moi sy ung ho, dong gép, phé
binh ctia doc gid sé 14 nguon dong vien tinh than to 16n cho ban bién
tap ciing nhu cho céac téc gid dé nhing phién ban cap nhat sau ciia
chuyén dé dugc tot hon, déng gép nhiéu hon nita cho kho tang hoc
thuat ctia cong dong toan mang. Ching toi hi vong qua chuyén dé nay
sé gitip cac ban tim thém dude cAm hing trong s6 hoc va thém yéu vé
dep ctia nhitng con s6. Moi trao déi goy y xin gii vé dia chi email :
contact@diendantoanhoc.net.

Tran trong,
Nhom bién tap Chuyén dé So hoc.

DIEN DAN TOAN HOC Chuyén dé Sé hoc
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Loi giai. Ta co:
pPP=8¢+1=8=p*-1=(p+1)(p—1) (2.1)

Dop?=8¢+1:16 =p?:18 =p:1é Dat p =2k + 1.
Thay vao (2.1) ta co:

8¢ = 2Kk(2k +2) = 2¢ = k(k + 1) (2.2)

Néu ¢ =2 =4 = k(k + 1) = khong tim dugc k € N
Vay ¢ > 2. VigeP= (2,q) = 1.
Tu (2.2) ta co:

a) k=2vaqg=k+ 1= k=2;¢=3. Thay két qua trén vao (2.2)
taco: p=224+1=5

b) g=kva2=k+1=q=1 :loai.

Vay (¢;p) = (5;3). L

2.3 Bai tap

2.3.1 Bai tap c6 hudng dan

BAI 1. Ta biét ring c6 25 s6 nguyéen td nhé hon 100. Tong ctia 25 s6
nguyén t6 nhé hon 100 13 s6 chin hay s6 187

HD :Trong 25 s6 nguyén t6 nhé hon 100 c6 chita mot sé6 nguyén
t6 chan duy nhat la 2, con 24 s6 nguyén t6 con lai 1a s6 16. Do
dé tong ctia 25 s6 nguyén té 1a s6 chin.

BAI 2. Téng ctia 3 s6 nguyén t6 bing 1012. Tim s6 nguyén t6 nhé nhét
trong ba s6 nguyén to do.

HD: Vi téng ctia 3 s6 nguyén té biang 1012, nén trong 3 s6
nguyén t6 d6 ton tai it nhat mot s6 nguyén to chidn. Ma so
nguyén té chidn duy nhat Ia 2 va la s6 nguyén t6 nhé nhat. Vay
s6 nguyén té nhé nhat trong 3 sé nguyén té dé Ia 2.

Chuyén dé Sé hoc DIEN DAN TOAN HOC



18 2.2. Mot s6 bai toan co ban vé s6 nguyén to

o Néup=3k+2 Khidodp+1=4(3k+2)+1=12k+93 = 4p+1
13 hop s6 [

Vi du 2.14. Trong ddy s6 tu nhién cé thé tim duge 1997 sé lién tiép
nhaw ma khong cé s6 nguyén té nao hay khong ? A
Lai gidi. Chon day s6: (a;) : a; = 1998! +i + 1 (i = 1,1997) = a;:i +
1Vi=1,1997

Nhu vay: Day s6 a1; az; as; .....a1997 gom c6 1997 s6 tu nhién lién tiép
khong c¢6 s6 nao 1a s6 nguyén to. [ |

Vi du 2.15 (Téng quat bai tap 2.14). Ching minh ring cé thé tim
dugc 1 day s6 gom n so ty nhién lien tiép (n > 1) khong c6 s6 nao
la s0 nguyén to ? A

Ldi gidi. Ta chon day sb sau: (a;) 1 a; = (n+1)!+i+1=a;ii+1Vi=

1,n.
Ban doc hay ty ching minh day (a;) & trén sé gom c6 n s6 ty nhién
lién tiép trong doé khong c6 sd nao 1a sd nguyén to ca. [ |

2.2.5 Cac dang khac

Vi du 2.16. Tum 3 s6 nguyén té sao cho tich ciia ching gap 5 lan tong
cia ching. A
L&i gidi. Goi 3 s6 nguyen t6 phéi tim 1a a, b, c. Ta c6: abc = 5(a + b +
¢) = abc:h

Vi a,b,c c6 vai tro binh ding nén khong méat tinh tdng quat, gid si:
ab=a=>5

Khi d6: 5bc =5(5+b+c) < 5+b+c=bce (c—1)(b—1) =6

b—lzl(:) b=2 hon
c—1= c=7 cho

Do vay: b—1=2 b=3 | .
c—1= c=4
Vay bo s6 (a;b;c) can tim 1a hoan vi ctia (2;5;7). [ |

Vidu 2.17. Tim p,q € P sao cho p*> = 8¢ + 1.

DIEN DAN TOAN HOC Chuyén dé Sé hoc

Muc luc

1

29

57

| Lsi gidi thiéu

Chuong 1
Uéc va Boi

1.1 Uéc s, uéc sb chung, udc sb chung 16n nhst 1
1.2 Bbi sb, bdi sb chung, bdi sb chung nhé nhit 4
1.3 Baitap dénghi 6

Chuong 2
S6 Nguyén To

2.1 Mat sb kién thitc co ban vé sb nguyén té6 9
2.2 Mat sb bai todn co ban vé sb nguyén t& 13
23 Baitdp 19

2.4 Phu luc: Ban nén biét 24

Chuong 3
Bai toan chia hét

3.1 Ly thuyét co ban 29
3.2 Phuong phép giai cic bai toan chia hét 31

Chuong 4
Phuong trinh nghiém nguyén

iii



iv Muc luc

41  Xét tinh chia hét 57
42 Sk dung bAt ding thic 74
43 Nguyén tic cuc han, IUi v han 86

Chuong 5 .
89 Phuong trinh dong du

5.1 Phuong trinh dong du tuyén tinh 89

5.2 Phuong trinh déng du bac cao 90

5.3  Hé phuong trinh déng du bac nhit mét an 90

5.4  Bac cla phuong trinh dong du 95

55 Baitép 95

5.6  Ung dung dinh Iy Euler d& gidi phuong trinh
dong du 96

5.7 Baitdp 101

Chuong 6
Hé thdng du va dinh ly Thang du Trung Hoa

103

6.1 Mot sb ki hiéu st dung trong bai viét 103
6.2 Hé thing du 104

6.3  Dinh Ii thang du Trung Hoa 117

6.4  Baitap dé nghi & goiy — dap s6 125

Chuong 7
Mot s6 bai todn s6 hoc hay trén VMF

129

71 m34+17:3" 129
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2.2. Mot s6 bai toan co ban vé s6 nguyeén to 17

e p=2=220+4p?=22422=8¢P

e p=3=24+p?=254+32=17€P

ep>3=p /3 Tact 2’ +p?> = (p>—1)+ (2" +1).
Viple =20 +1383vap? —1=@p+1)(p—1)3=2"+p>¢P
Vay c6 duy nhat 1 gia tri p = 3 thod man. |

Vi du 2.11. Tim tat cd cic s6 nguyén té p sao cho: p|2P + 1. A
Lai gidi. VipeP:p|2P+1=p>2= (2;p) =1
Theo dinh ly Fermat, ta cé: p|2P~1 — 1. Ma

pl2P +1=p)22P ' —1)+3=>p|3=>p=3

Vay: p = 3. [ |

2.2.4 Nhan biét sb nguyén tb

Vi du 2.12. Néu p la s6 nguyén to va 1 trong 2 s6 8Sp+1 va 8p — 1 la
50 nguyén to thi so con lai la s6 nguyén to hay hop s67 VAN
Loi giai. e Neup=2=8p+1=17cP;8—-1=15¢P

e Néup=3=8p—-1=23cP;8p—-1=25¢P

e Néu p > 3, xét 3 s6 ty nhién lien tiép: 8p — 1; 8p va 8p + 1. Trong
3 s6 nay at c¢6 1 s6 chia hét cho 3. Nén mot trong hai s6 8p + 1
va 8p — 1 chia hét cho 3.
Két luan: Néu p € P va 1 trong 2 s6 8p + 1 va 8p — 1 1a s6 nguyén t6
thi s6 con lai phai 1a hgp sb. [

Vidu 2.13. Néup > 5 va 2p + 1 la cdc s6 nguyén to thi 4p + 1 la
nguyén té hay hop s6? A
L&i gidi. Xét 3 s6 tur nhién lien tiép: 4p;4p + 1;4p + 2. Trong 3 s6 at
c6 mot s6 1a boi cia 3.

Ma p > 5;p € P nén p c6 dang 3k + 1 hodc 3k + 2

e Néu p =3k +1thi2p+1=6k+ 3:3: (trai v6i gia thiét)

Chuyén dé Sé hoc DiEN DAN TOAN HOC



16 2.2. Mot s6 bai toan co ban vé s6 nguyén to

L&i gidi. Vin >2nén k=n!—1> 1, do d6 k c6 it nhat mot uGe s6
nguyén té p. Tuong ty bai tap 3, ta chitng minh dudge moi wéc nguyén
td p ctia k déu 16n hon k.

Vay: p>n=n<p<n!—1<n! (dpcm) [ |

2.2.3 Tim sb nguyén té théa man diéu kién cho trudc
Vidu 2.8. Tum tit cd cdc gid tri cia s6 nguyén to p dé: p + 10 va
p + 14 ciing la s6 nguyén to. A
L&i gidi. Néup=3thip+10=3+10=13vap+14=3+ 14 =17
déu 1a cac s6 nguyeén t6 nén p = 3 1 gia tri can tim.

Néu p > 3 = p c¢6 dang 3k + 1 ho#c dang 3k — 1

e Neup=3k+1thip+14=3k+15=3(k+5):3

e Néup=3k—1thip+10=3k+9=3(k+3):3

Vay néu p > 3 thi hosic p + 10 hodc p + 14 14 hgp s6 : khong théa man
bai. Vay p = 3. n

Vidu 2.9. Tim k € N dé trong 10 sé tu nhién lien tiép:
k+1Lk+2:k+3;....k+ 10

c6 nhiéu s6 nguyén to nhat. A
Ldi gidi. Néu k& = 0: tit 1 dén 10 c6 4 s6 nguyen to: 2;3;5; 7.

Néu k = 1: tir 2 dén 11 c¢6 5 s6 nguyén to: 2;3;5;7; 11.

Néu k > 1: tit 3 trd di khong c6 s6 chén nao la s6 nguyén t6. Trong 5
s6 18 lien tiép, it nhat c6 1 s6 1a boi s6 ciia 3 do d6, day sé c6 it hon 5
sO nguyén to.

Vay véi k = 1, day tuong tng: k + 1;k + 2, .....k + 10 c6 chita nhiéu s6
nguyén t6 nhat (5 sé nguyen t6). [ |

Vi du 2.10. Tim tdt cd cdc s6 nguyén to p dé: 2P+p? cing la s6 nguyén
to. A
Loi gidi. Xét 3 truong hop:

DIEN DAN TOAN HOC Chuyén dé Sé hoc

Chuong

1

Uéc va Bai

1.1 Uéc sb, uéc sb chung, uéc sb chung
I6n nhit 1

1.2 Bbi sb, boi sb chung, boi sb chung
nhé nhit 4

1.3 Baitap dénghi 6

Nguyén Manh Trung Duong (DUONGLD)
Nguyén Tran Huy (YEUTOANI1)

Uéc va boi 1 2 khai niém quan trong trong chuong trinh s6 hoc THCS.
Chuyén dé nay sé gidi thieu nhitng khai niém va tinh chit co ban vé
uée, udc s6 chung, wéc chung 1én nhat, boi, boi s6 chung, boi chung
nho nhat. Mot sé bai tap dé nghi vé cac van dé nay ciing sé dude dé
cap dén & cudi bai viét.

1.1 Uédc sb, udc sdb chung, udc sb6 chung 16n nhit

Trong phan nay, ching t6i sé trinh bay mot s6 khai niém vé uéce so,
u6c sd6 chung va u6ce s6 chung 16n nhat kém theo mot vai tinh chat ctia
chiing. Mot s6 bai tap vi du cho ban doc tham khio ciing sé duge dua
ra.

1.1.1 Dinh nghia

Dinh nghia 1.1 S6 ty nhién d # 0 dugc goi 1a mot udc sb ciia s6 tir
nhién a khi va chi khi a chia hét cho d. Ta néi d chia hét a, ki hieu d|a.
Tap hgp céc udc cia a la: U(a) = {d € N : d|a}. A

1



2 1.1. Uéc s6, u6c s6 chung, wde s6 chung 16n nhat

TiNg CHAT 1.1- Néu U(a) = {1;a} thi a I3 s6 nguyén té. O

Dinh nghia 1.2 Néu U(a) va U(b) ¢6 nhiing phan tit chung thi nhiing
phan tit dé goi la udc s6 chung ctia a va b. Ta ki hiéu:

USC(a;b) = {deN:(dla)A(d]b)}
= {deN:(deU(a)AN(deU(D))}.

TiNH CHAT 1.2- NéuUSC/(a;b) = {1} thia va b nguyén té ciing nhau.[]
Dinh nghia 1.3 S6 d € N dugc goi la wéc s6 chung 16n nhat ctia a va b
(a;b € Z) khi d la phan tit I6n nhat trong tap USC(a;b). Ky hiéu udc
chung 16n nhat cta a va b 1a UCLN (a;b), (a;b) hay ged(a;b). A
1.1.2 Tinh chit

Sau day 13 mot s6 tinh chat clia u6c chung 16n nhat:

e Néu (aj;az;....;a,) = 1 thi ta néi cac sé ag;as;...;a, nguyén
t6 cling nhau.

Néu (am;ar) = 1,Vm # k,{m;k} € {1;2;...;n} thi ta noi cac
ai;as;. . .;a, doi mot nguyén té ctiing nhau.

c € USC(a;b) thi (a;b> _ M_

c C C

d=(a;b) < (Z;Z) ~ 1

e (ca;ch) = c(a;b).
e (a;b) = 1 va blac thi ble.
e (a;b) =1va (a;c) =1 thi (a;bc) = 1.
e (a;b;c) = ((a;0);c).
e Choa>b>0
— Néu a = b.q thi (a;b) = .
— Néu a = bg + r(r # 0) thi (a;b) = (b;7).
DIEN DAN TOAN HOC Chuyen dé 6 hoc

2.2. Mot s6 bai toan co ban vé s6 nguyeén to 15

Vay: C6 vo s6 s6 nguyen t6 c6 dang 4x — 1 (hay c¢6 dang 4z +3). W

Trén day 1a mot s6 bai toan chitng minh don gidn ctia dinh 1y Dirichlet:
C6 vo s6 s6 nguyen t6 dang ax + b trong d6 a,b,z € N, (a,b) = 1.

2.2.2 Chdng minh sb nguyén tb

Vi du 2.4. Chitng minh rang: (p — 1)! chia hét cho p néu p la hgp so,

khong chia hét cho p néu p la s6 nguyén to. A

L&i giai. e Xét truong hop p 1a hgp s6: Néu p 1a hgp s6 thi p 1a tich
clia cac thira s6 nguyén t6 nhé hon p va s6 mil cac luy thita nay
khong thé 16n hon s6 mil clia chinh céc luy thita ay chia trong
(p—1)!. Vay: (p — 1)ip (dpem).

e Xét truong hop p 1a s6 nguyen té: Vi p € P = p nguyén to clng
nhau véi moi thira s6 ctia (p — 1)! (dpcm). [

Vi du 2.5. Cho 2™ — 1 la s6 nguyén t6. Chitng minh rang m cing la
50 nguyén to. A
L&i gidi. Gia sit m 1a hop s6 = m = p.q (p,q € N;p,q > 1)

Khi d6: 2" —1 = 2P4—1 = (2P)9—1 = (2P —1)((2P)9 1 4+ (2P)9 2 4....+1)
Vip>1=2P—1>1va ()T 4 (2P)9 24 .. +1>1

Dan dén 2™ — 1 1a hgp s6 :tréi v6i gid thiét 271 1a s6 nguyen to.
Vay m phai 1a s6 nguyén t6 (dpcm) [
Vi du 2.6. Chitng minh rang: moi udc nguyén to cia 1994! — 1 déu lon
hon 1994. A
L&i gidi. Goi p 1a u6c sd nguyén t6 clia 1994! — 1

Gia st p < 1994 = 1994.1993.....3.2.1:p = 1994!:p.

Ma 1994! — 1ip = Lip (vo 1f)

Vay: p > 1994 (dpcm). [ |

Vi du 2.7. Chitng minh ring: n >2 thi gitta n va n! c¢é it nhat 1 so6
nguyén to (t dé suy ra cé vo s6 s6 nguyén to). A

Chuyén dé Sé hoc DIEN DAN TOAN HOC



14 2.2. Mot s6 bai toan co ban vé s6 nguyén to

2. Kha nang 2: M 13 hop s6: Ta chia M cho 2, 3,5, ...., p déu ton
tai mot sd du khac 0 nén cic wdc nguyén té cia M déu 16n
hon p, trong céc wdc nay khong c6 s6 ndo c¢6 dang 3z +1 (da
chitng minh trén). Do d6 it nhat mot trong cac wéc nguyén
t6 ctia M phai c6 dang 3z (hgp s6) hodc 3z + 1

Vi néu tat cd c6 dang 3z +1 thi M phai c6 dang 3z +1 (da ching
minh trén). Do d6, it nhat mot trong cic udc nguyen t6 ctia M
phai ¢6 dang 3z — 1, w6c nay luon 16n hon p.

Vay: C6 vo s6 s6 nguyén té dang 3z — 1. [

Vi du 2.3. Chitng minh rang: C6 vo s6 s6 nguyén té c¢é dang 4x + 3.\
Loi giai. Nhan zét. Cac so6 nguyen t6 1é khong thé c6 dang 4z hoic
4x + 2. Vay ching chi c6 thé ton tai dudi 1 trong 2 dang 42 + 1 hoic
4z + 3.

Ta sé chitng minh c6 vo s6 s6 nguyén t6 c6 dang 4z + 3.

e Xét tich 2 s6 c6 dang 4o + 1 1a: 4m + 1 va 4n + 1.
Ta c6: (4dm~+1)(4n+1) = 16mn+4m+4n+1 = 4(dmn+m+n)+1.

Vay tich ctia 2 s6 ¢6 dang 4z + 1 14 mot s6 ciing c¢6 dang 4x + 1.

e Liy mot s6 nguyen to p bat ky c6 dang 4x + 3, ta lap tich ctia 4p
v6i tat cd cac s6 nguyén to6 nhoé hon p réi trit di 1 khi d6 ta co:
N =4(2.3.5.7.....p) — 1. C6 2 kha nang xay ra

1. N la s6 nguyén t6 = N = 4(2.3.5.7....p) — 1 ¢6 dang 4z — 1.
Nhitng s6 nguyén t6 c¢6 dang 4x — 1 cling chinh 14 nhiing s6
c¢6 dang 4x + 3 va bai toan dugc chitng minh.

2. N 1a hgp s6. Chia N cho 2,3,5,....,p déu dudc cac s6 du
khac 0. Suy ra cic uéc nguyén t6 ciia N déu lén hon p.

Céc u6c nay khong thé c6 dang 4 hodc 4x + 2 (vi d6 1a hap s6).
Ciing khong thé toan cac udc c6 dang 4x + 1 vi nhu thé N phai
c6 dang 4z + 1. Nhu vay trong cidc uéc nguyén td ctia N c6 it
nhat 1 uéc c6 dang 4x — 1 ma uSc nay hién nhién 16n hon p.

DIEN DAN TOAN HOC Chuyén dé Sé hoc

1.1. Uéc s6, u6c s6 chung, wée s6 chung 16n nhat 3

1.1.3 Céch tim udc chung 16n nhit bing thuat toan Euclide

Dé tim (a;b) khi a khong chia hét cho b ta ding thuat toan Euclide
sau:

r a=b.q+rs thi (a;b) = (b;r1).

rb=ri.qr+ 7o thi (b;r1) = (ri;72).

P

P rn—2 = Tn_1.gn—1 +rn thi (rp—2;rn—1) = (rp—1;7n).
P Tpe1 = Tn.qn thi (rp_1;7m) = 1.

r (a;b) = ry.

P (a;b) la s6 du cudi cung khac 0 trong thuat toan Euclide.

1.1.4 Bai tap vi du

Vidu 1.1. Tum (2k — 1,9k + 4), k € N*. A
L&i gidi. Ta dat d = (2k — 1;9k + 4). Theo tinh chat vé u6c s6 chung
ta c6 d|2k — 1 va d|9k + 4. Tiép tuc ap dung tinh chat vé chia hét ta lai
c6 d|9(2k — 1) va d|2(9k + 4). Suy ra d|2(9% + 4) — 9(2k — 1) hay d|17.
Vay (2k — 1,9k +4) = 1. [ |

Vi du 1.2. Tum (123456789; 987654321). A
Loi gidi. Dat b = 123456789; a = 987654321. Ta nhan théy a va b déu
chia hét cho 9.

Ta lai co :
a+b = 1111111110
10
&9a+9 = 101 -10
Mat khac :
10b64+a = 9999999999
— 1010 1. (12)
Chuyén dé Sé hoc DIEN DAN TOAN HOC



4 1.2. Boai s6, boi s6 chung, boi s6 chung nhé nhét

Tru (1.2) va (1.1) vé theo vé ta duge b—8a = 9. Do d6 néu dit d = (a;b)
thi 9:d.
Ma a va b déu chia hét cho 9, suy ra d = 9. [

Dura vao thuat toan Euclide, ta c6 161 giai khac cho Vi du 1.2 nhu sau :
Loi giai. r 987654321 = 123456789.8+9 thi (987654321; 123456789)
(123456789;9).

r 123456789 = 9.1371421.

r (123456789;987654321) = 9. |

N ) 1
Vi du 1.3. Ching minh rang day so A, = §n(n +1),n € N* chia
nhitng day s6 vo han nhiing s6 doi mot nguyén to cung nhau. A
L&i gidi. Gia st trong day dang xét c6 k s6 doi mot nguyén to cling
nhau 1a t; = 1;t2 = 3;...;t, = m(m € N*). Dt a = t1ta. .. tg. Xét s6
hang to,41 trong day A,:

1
toa+1 = 5(2@4—1)(20,4-2)

(a+1)(2a+1)
tx

AV

Mt khac ta c6 (a+ 1;a) =1 va (2a + 1;a) = 1 nén (teg41;a) = 1.
Do d6 t+1 nguyeén t6 ciing nhau véi tat ca k sd {t1;to;. ..t }. Suy ra
day sd A, chia vo han nhitng s6 doi mot nguyén t6 cling nhau. [ |

1.2 Bbi s, bdi s6 chung, bdi s6 chung nhé nhét

Tuong tu nhu cau tric da trinh bay & phan trudc, trong phan nay
ching to6i cling sé dua ra nhitng dinh nghia, tinh chat co ban ctia boi
s0, boi s6 chung, boi s6 chung nhé nhat va mot s6 bai tap vi du minh
hoa.

DIEN DAN TOAN HOC Chuyén dé Sé hoc

2.2. Mot s6 bai toan co ban vé s6 nguyeén to 13

2.1.5 Mot sb dinh ly dic biét
DINH LY 2.3 (DIRICHLET)— Ton tai vo s6 s6 nguyén té p c6 dang:

p=axr+b (v,a,b €N, a,bla 2 s6 nguyén té cing nhau). O

Viéc chiing minh dinh 1y nay kha phiic tap, trit mot sé truong hgp diic
biét, ching han c6 vo sb s6 nguyen t6 dang: 2x — 1; 3z — 1; 42 + 3; 6 +
;...

DINH LY 2.4 (TCHEBYCHEFF-BETRAND)— Trong khodng ti s6 tu nhién
n dén so tu nhién 2n cé it nhat mot s6 nguyén to (n > 2). o

DINH LY 2.5 (VINOGRADOW)— Moi s6 Ié l6n hon 33 la tong cia 3 s6
nguyén to. ]

2.2 M@t sb bai todn co ban vé sé nguyén tb

2.2.1 C6 bao nhiéu sé nguyén té dang ax + b

Vi du 2.2. Chitng minh rdng: cé vo s6 s6 nguyén to cé dang 3x — 1.1\
L&i gidi. Moi s ty nhién khong nhé hon 2 ¢6 1 trong 3 dang: 3z; 3z +1
hoac 3x — 1

e Nhitng s6 ¢6 dang 3z (v6i z > 1) 1a hop s6

o Xét 2 56 c6 dang 3z + 1: d6 14 s6 3m + 1 va s6 3n + 1.
Xét tich (3m 4+ 1)(3n + 1) = 9mn + 3m + 3n + 1. Tich nay c6
dang: 3x + 1

e Liy mot sO6 nguyén to p bat c¢6 dang 3z — 1, ta lap tich ctia p
v6i tat ci cac sO nguyén té6 nhé hon p roi tri di 1 ta c6: M =
2.35.7...p—1=23(2.5.7....p) — 1 thi M c6 dang 3z — 1.

C6 2 khé nang xay ra:

1. Kha nang 1: M 1a s6 nguyeén t6, d6 la s6 nguyén to c6 dang
3x — 1 > p, bai toan dudc chiitng minh.

Chuyén dé Sé hoc DIEN DAN TOAN HOC



12 2.1. Mot s6 kién thiic co ban vé s6 nguyén to

nguyéen t6 hay khong.

HE QUA 2.1- Néu c6 s6 A > 1 khong cé6 mot wdc s6 nguyén té nao tu
2 dén VA thy A la mot nguyén té. 0

2.1.3 SO cac udc so va tong cac udc so cia 1 so

Gia sti: A = pi'.p52.....ppaxy; trong d6: p; € Pyx; € Nji=1,n
TiNH CHAT 2.1- S8 cdc udc sb cia A tinh bing céng thifc:
T(A)=(x1+ 1) (z2+1).....(xy + 1)
Vidu2.1. 30=235thh T(A) = (1+1)(1+1)(1+1) =8. Kiém tra:
(30) = {1;2;3;5;6;10;15; 30} nén (30) cé 8 phan ti. A
TiNH CHAT 2.2— Téng cic udc mét sb ciia A tinh bing cbng thiic:
n el

_TT1 %
U(A)_.l_[l pi—1

2.1.4 Hai sb nguyén tbé ciing nhau

Dinh nghia 2.3 Hai s6 tu nhién duge goi la nguyén t6 cuing nhau khi
va chi khi chiing c¢6 u6c chung 16n nhat (UCLN) bang 1. A

TINH CHAT 2.3~ Hai sb tu nhién lién tiép luén nguyén té cing nhau. [
TINH CHAT 2.4— Haisb nguyén té khdc nhau lubn nguyén té ciing nhau.CJ

TiNH CHAT 2.5~ Cécsba,b, ¢ nguyén tb ciing nhau khi va chi khi (a, b, c)
=1. U

Dinh nghia 2.4 Nhiéu s6 tu nhién dugc goi la nguyén t6 sanh doi khi
chiing doi mot nguyén té ciing nhau. A

DIEN DAN TOAN HOC Chuyén dé Sé hoc

1.2. Boi s6, boi s6 chung, boi s6 chung nhé nhat 5

1.2.1 Dinh nghia

Dinh nghia 1.4 S6 ti nhién m dugc goi la mot boi sb6 cia a # 0 khi
va chi khi m chia hét cho a hay a la mot udc s6 clia m. A

Nhan zét. Tap hgp cac boiso ctiaa # 01a: B(a) = {0;a;2a;...;ka}, k €
7.

Dinh nghia 1.5 S6 tir nhién m dugc goi la mot boi s6 ctia a # 0 khi
va chi khi m chia hét cho a hay a la mot uée sé ctia m A

Dinh nghia 1.6 Néu 2 tap B(a) va B(b) c6 phan tit chung thi cidc phan
tit chung dé goi la boi s6 chung ctia a va b. Ta ky hiéu boi s6 chung
cia a va b: BSC(a;b).

Dinh nghia 1.7 S6 m # 0 duoc goi la boi chung nhé nhat ctia a va
b khi m la phan tit duong nhé nhat trong tap BSC/(a;b). Ky hiéu :
BCNN (a;b), [a;b] hay lem(a;b). A
1.2.2 Tinh chit

Mot s6 tinh chat ctia boi chung 16n nhat:

. M M

e [a;b;c] = [[a; b]; c].

e [a;b].(a;b) = a.b.

1.2.3 Bai tap vi du
Vidu 1.4. T'm [n;n+ 1;n+ 2]. A

L&i giai. Dat A = [n;n + 1] vi B = [A;n + 2]. Ap dung tinh chét
[a; b; c] = [[a;b]; ], ta c6: B = [n;n+ 1;n+2].
Dé thay (n;n+1) =1, suy ra [n;n+ 1] =n(n +1).

Chuyén dé Sé hoc DIEN DAN TOAN HOC



6 1.3. Bai tap dé nghi

. b 2
Lai 4p dung tinh chat [a;b] = (aib) thé thi
a;
nn+1)(n+2)

[nyn+1in+2] = CCESTES)

Goid= (n(n+1);n+2). Do (n+ 1;n+2) =1 nén

d = (n;n+2)
= (n;2).

Xét hai truong hop:

4 g 1 2
e Néu n chan thi d =2, suy ra [n;n+ 1;n+ 2] = n(n + 2)(n+ )

e Neunléthid=1,suyra [m;n+Lin+2=nn+1)(n+2). M

Vi du 1.5. Chitng minh rang [1;2;...2n] = [n+ 1;n+2;...;2n]. A

L&i gidi. Ta thay dudc trong k s6 nguyeén lién tiép c6 mot va chi mot s6

chia hét cho k. Do d6 bat trong cac s6 {1;2;...;2n} déu la u6c clia mot
s6 nao do trong cac s6 {n + 1;n +2;...;2n}. Do d6 [1;2;...n;2n] =
[n+1;n+2;...;2n]. [ |

1.3 Bai tap dé nghi

Thay cho 15i két, chting toi xin gti dén ban doc mot s6 bai tap dé nghi
dé luyen tap nham gitp céc ban quen hon véi cac khéai niem va cac
tinh chat trinh bay trong chuyeén de.

BArl. a. Cho A = 5a + 3b; B = 13a + 8b(a;b € N*) ching minh
(4; B) = (a;0).

b. Tong quat A = ma+nb; B = pa+qb thdéa man |mq—np| =
1 v6i a,b,m,n,p,q € N*. Ching minh (A4; B) = (a;b).

BA1 2. Tim (6k + 5; 8k + 3)(k € N).

DIEN DAN TOAN HOC Chuyén dé Sé hoc

2.1. Mot s6 kién thitc co ban vé s6 nguyén to 11

Xét m = n — pp’ < n duge phan tich ra thita s6 nguyén t6 mot cach
duy nhat ta thay:
pln = pln — pp’ hay p|m

Khi phan tich ra thita s6 nguyén t6 ta c6: m = n —pp’ = p'p.P.Q... véi
P,Q € P ( Platap cac s6 nguyén t0).

= pp'|n = pp'lp.q.r... = plg.r... = p 1la u6c nguyen t6 cua q.r...

Ma p khong tring v6i mot thita s6 nao trong ¢, r... (diéu nay trai véi
gia thiét quy nap 14 moi s6 nhé hon n déu phan tich dugc ra thita s6
nguyén t6 mot cdch duy nhat).

Vay, diéu gia sit khong ding. Dinh 1y dudc ching minh. [ |

2.1.2 Cach nhan biét mét s6 nguyén t6
Cach 1
Chia s6 d6 lan luct cho cidc nguyén to tit nhé dén lén: 2;3;5;7...

Néu c¢6 mot phép chia hét thi s6 d6 khong nguyen to.

Néu thyc hién phép chia cho dén lic thuong s6 nhoé hon s6 chia ma cac
phép chia van c6 s6 du thi s6 do6 1a nguyeén to.

Cach 2

Mot s6 ¢6 hai wde s6 16n hon 1 thi s6 d6 khong phai 1a s6 nguyeén to.

Cho hoc sinh 16p 6 hoc cach nhan biét 1 s6 nguyén té6 bang phuong
phap thtt nhat (néu & trén), la dya vao dinh 1y co ban:

Ué6c s6 nguyén t6 nhé nhat ciia mot hop s6 A 1a mot s6 khong vugt

quéa VA.

V6i quy tac trén trong mot khoan thdi gian ngan, véi cdc dau hiéu chia
hét thi ta nhanh chéng tra 16i dugec mot sd c6 hai chit s6 nao do6 1a

Chuyén dé Sé hoc DIEN DAN TOAN HOC



10 2.1. Mot s6 kién thiic co ban vé s6 nguyén to

Chiéng minh. Gia sit chi ¢6 hitu han s6 nguyén t6 1a p1;po; ps;...; Pn;
trong d6 p, 1a s6 16n nhat trong cic nguyén to.

Xét 6 N = p1ps...pn + 1 thi N chia cho mdi s6 nguyén t6 p;(i = 1,n)
déu du 1 (%)

Mat khac N 1a mot hgp s6 (vi né 16n hon s6 nguyeén t6 16n nhat 1a p,,)
do d6 N phai c6 mot uéec nguyén t6 nao do, tiic 14 N chia hét cho mot
trong céac so p; (**).

Ta thay (**) mau thudn (*). Vay khong thé c6 hitu han s6 nguyen t6.1

DINH LY 2.2 Moi s6 tu nhién lén hon 1 déu phan tich dudc ra thia
s6 nguyén t6 mot cach duy nhat (khong ké thit tu cdc thiva s6). O

Chitng minh. * Moi s6 ty nhién 16n hon 1 déu phan tich dudc ra thita
sO nguyéen to:

That vay: gia sit didu khing dinh trén 1 ding véi moi s6 m thod méan:
1 < m < n ta chiing minh diéu d6 dung dén n.

Néu n 1a nguyeén to, ta c6 diéu phai chitng minh.

Néu n la hgp sb, theo dinh nghia hgp s6, ta ¢6: n = a.b (v6i a,b < n)
Theo gia thiét quy nap: a va b 1a tich cac thita s6 nhé hon n nén n 1a
tich cud cac thita s6 nguyeén to.

* St phan tich 14 duy nhat:

Gia stt moi s6 m < n déu phan tich dugc ra thita s6 nguyén t6 mot
cach duy nhat, ta chitng minh diéu dé dang dén n:

Néu n 1a s6 nguyéen t6 thi ta dude diéu phai chitng minh. Néu n 1a hgp
s6: Gia stt ¢6 2 cach phan tich n ra thita s nguyén t6 khac nhau:

n=p.q.r.
n=yp.¢d.r..

Trong d6 p,q,r..... va p',¢',7".... 1a cac s6 nguyen t6 va khong c6 s6
nguyén t6 nao cling ¢6 mat trong ca hai phan tich d6 (vi néu c6 s6
thoad man diéu kién nhu trén, ta c6 thé chia n cho s6 dé lic do thudsng
sé nhoé hon n, thuong nay c6 hai cach phan tich ra thita s nguyén t6
khéc nhau, trai véi giad thiét ctia quy nap).

Khong mét tinh téng quat, ta co thé gia thiét p va p’ lan lugt 1a céc s6
nguyén t6 nhoé nhat trong phan tich thi nhat va thit hai.
Vinlahgpsénenn>p?>van>p2 Dop#p=n>pyp

DIEN DAN TOAN HOC Chuyén dé Sé hoc

1.3. Bai tap dé nghi 7

BA1 3.

BA1 4.

BA1 5.

BAI1 6.

BAI1 7.

BAI 8.

BA1 9.

BA1 10.

BAr 11.

BA1 12.

BAI1 13.

BAI1 14.

Tt cac chit 6 1;2;3;4;5;6 thanh 1ap tat ci s6 c6 sau chit s6
(mdi s6 chi viét mot lan). Tim UCLN clia tat ca cac s6 do.

n(n+1)

Cho A=2n+1;B = (n € N*). Tim (A4; B).

a. Chimg minh rang trong 5 s6 tu nguyeén lién tiép bao gio
ciing chon duge mot s6 nguyén to6 cting nhau véi cac sd
con lai.

b. Chting minh rang trong 16 sé nguyén lién tiép bao gio ciing
chon duge mot sé nguyeén t6 ciing nhau véi cac sd con lai.

Cho 1 <m <n(m;n € N).
a. Chiing minh riang (22" — 1;22" +1) = 1.
b. Tim (2™ — 1;2" — 1).
Cho m,n € Nv6i (m,n) = 1. Tim (m? + n%;m + n).

Cho A =2"+3; B =2"" 43" (n e N*); 0 = 2""243""2(n €
N*). Tim (A4; B) va (A;C).

Cho sau s6 nguyén duong a; b; a’; b'; d; d’' sao cho (a;b) = d; (a’; ')
d’'. Chiing minh rang (aa’; bb'; ab’;a’b) = dd'.

N . 1
Chtng minh rang day s6 B,, = En(n + 1)(n + 2)(n € N*) chita
vo han nhitng s6 nguyén t6 ciing nhau.

Chitng minh ring day s6 2" — 3 v6i moi n € N va n > 2 chita
day s6 vo han nhitng s6 nguyén t6 ctiing nhau.

Chitng minh day Mersen M,, = 2" — 1(n € N*) chita day s6 vo
han nhitng s6 nguyén té cing nhau.

Chiing minh réing day Fermat F,, = 22" 4 1(n € N) la day s6
nguyén té cliing nhau.

Cho n € N;n > 1 va 2" — 2 chia hét cho n. Tim (22";2" — 1).
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2In+1

BAr1 15. Chu inh r3 Gi in €N, phan s6 ———
ng minh rang véi moi n phan sb 77—

toi gidn.
BAI 16. Cho ba s6 tu nhién a; b; ¢ d6i mot nguyén t6 cing nhau. Chitng
minh rang (ab + be + ca; abe) = 1.

BAI1 17. Cho a;b € N*. Chitng minh ring ton tai vo s6 n € N sao cho
(a+n;b+n) =1

BA1 18. Gia st m;n € N(m > n) théa man (199k—1;m) = (1993—1;n).
Ching minh ring ton tai t(t € N) sao cho m = 1993%.n.

N . m_1
BAr1 19. Chtng minh rang néu a;m € N;a > 1 thi (a 1 ja — 1) =

(m;a —1). -

BAI 20. Tim s6 nguyén duong n nhé nhat dé cac phan s sau t6i gian:

1
@ 199 {19950 + 2
, 2
" 1996 419950 + 3’
1094
© 1996 1 1995n + 1995
] 1995

n199 4+ 1995n + 1996

BAI1 21. Cho 20 s6 tu nhién khac 0 1a aq;as;...a, c6 tdng bang S
va UCLN bing d. Ching minh rang UCLN cta S — aq; S —
as;...; S — a, bang tich ciia d v6i mot u6c ndo doé cia n — 1.
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S6 Nguyén T6

2.1 Mét sb kién thic co ban vé sb
nguyén tb 9

2.2 M&t sb bai todn co ban vé sb nguyén
t6 13

23 Baitap 19

2.4  Phu luc: Ban nén biét 24

Nguyén Trung Hiéu (NGUYENTRUNGHIEUA)
Pham Quang Toan (PuHAM QUANG TOAN)

2.1 M@t sb kién thifc cd ban vé sb nguyén tb

2.1.1 Dinh nghia, dinh ly co ban

Dinh nghia 2.1 S6 nguyén t6 la nhiing s6 tu nhién I6n hon 1, chi c6 2
uéc s6 1a 1 va chinh né. A

Dinh nghia 2.2 Hogp s6 la s6 tu nhién 16n hon 1 va c6 nhiéu hon 2
uéc. A

Nhan zét. Cac s6 0 va 1 khong phai 1a s6 nguyeén to ciing khong phai
13 hop s6. Bat ky s6 tu nhién 16n hon 1 ndo ciing ¢ it nhat mot wdc

s6 nguyen to.

DINH LY 2.1~ Ddy so nguyén to la day so6 vé han. U



