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CHUYEN DE: SO NGUYEN TO - HOP SO
A. Ly thuyét
1. Pinh nghia s6 nguyén to: S6 nguyén to 1a sO tw nhién 16n hon 1 va chi chia hét cho 1 va
chinh né.
P la sd nguyén t6 < U(p) = {1, p}
vd:2,3,57, ...
- S8 nguyeén t& nho nhat 1a 2, d6 1a s& nguyén t6 chn duy nhat. T4t ca s6 nguyén t& con lai
déu la so 1é.
2. Binh nghia hop s6 : Hop s6 la s6 tu nhién 16n hon 1 va ¢ nhiéu hon 2 wéc
- Udc nguyén t6 nho nhat cia mot hop s6 a 1a mot s& khdng vuot qua Ja.
3. Cac tinh chat
a. S8 0, 1 khong phai s6 nguyén td, khong phai hop sd
b. SO 2 1a sO nguyén t6 nho nhat
c. S6 2 1a s6 nguyeén t8 chdn duy nhat
d. Tap hop céc s6 nguyén td 1a vo han
e. Moi hop s0 déu c6 thé phan tich ra thira s6 nguyén t6 va két qua phan tich d6 1a duy
nhat
f. Moi s0 nguyén t6 16n hon 2 déu c6 dang : 4k +1,6n+1
g. Tap hop cac s6 tu nhién bao gom : S6 0, 1, s6 nguyén t6, hgp s6
h. Néu a.b chia hét cho p (p la s6 nguyén t6 ) thi a chia hét cho p hodc b chia hét cho p
i. SO wdc so cua hop s6
Gia st n= pr.py....px(n,N,,...,n, eN) =
Pys Pyyeeenens Py : SO nguyén td n,n,,....,n.(keN")
=s6 wdcsd cuanla: (n +1)(n,+1)(....(n, +1)
Vd:100=2%5" =100 c6: (2+1)(2+1) =9 udc.
4. Phan tich mot s ra thira s6 nguyén to
- La viét s§ d6 dudi dang tich ctia nhiéu thira s8, mdi thira s& la mot s6 nguyén t8 hodc 1a
Ity thira cia mét s6 nguyén t6.
- DU phan tich mt thita s8 ra thita s§ nguyén t8 bang cach nao thi cudi cling ta ciing dwoc
mot két qua duy nhat.
5. S6 nguyén td cung nhau.
- Hai hay nhiéu s6 duoc goi la nguyén t& cing nhau khi UCLN ctia chting bang 1.

- Hai s6 tw nhién lién tiép la hai s6 nguyén t6 cung nhau.



B. Bai tap
*) Phuwong phap ki€m tra mot s6 1a s6 nguyén t6 hay hop s6

Véi ne N',n>1 ta kiém tra theo cac bwdc sau :

- Tim s6 nguyén td k sao cho : k* <n< (K +1)°

- Kiém tra xem n c6 chia hét cho cac s§ nguyén t8 nho hon hodc bang k khong ?
+) Néu co chia hét thin la s6 hop s6

+) Néu khong chia hét thi n 1a hop s6

Bai 1: Tim sO tw nhién n, sao cho

a. (2n+5)(3n+1) Ia sd nguyén t& b. (n—2)(n* +n+7) la s6 nguyén t&
c. (N+1)(n* +n+7) 1a s nguyén t& d. n® -1 1a s6 nguyeén t&
Loi giai
" 2n+5>1 . .
a.Néeun>1-— — (2n+5)(3n +1) la hop so6
3n+1>1

Néu n=0— (2n+5)(3n+1) =5 la sd nguyén t6. Vay n =0
b.n=0— A=3(tm);n=1—> A=-1(loai);n=2 —> A=0(loai);n =3 — A=11(tm)
n-2>2

) — lahopso la hop so
n“+n-1=n(n+1)-1>1

+) n>3—>{

Vayn=0hodacn=3.
c. n=0(t/m);n>1(loai)

n > 3(loai)

d.Tacéd: n° ~1=(n+1)(n-1) - {n = 2(tm)

Bai 2: Néu p la sd nguyén t0 thi

a. p°+ p+2 la sd nguyén t& hay hop s6 b. p?+200 la s6 nguyén t& hay hop

~

SO

Loi giai
a.Tacé: p?>+ p+2=p(p+1)+2— lasd chan lén hon 2 nén 1a hop s
——

chan
b.

-Vé6i p=2— p*+200 la s6 chdn — p*+ 200 1a hop s6
-Vé6i p=3—2009:7 — lasd chan — p* +200 1a hop sd

p®:3.du.1

-Voéi p>3—> )
2000:3.du.2

}—> p? +2000:3 — p®+200 1a hop s&




Vay p’+200 luédn la hop s8

Bai 3: Chtrng minh rang néu mot s6 tu nhién A ¢ dting 3 wdc s§ phan biét thi A sé 1a binh

phuong ctia mot s6 nguyén t6

Loi giai
Nk

Giast A= p*.py2...p,
Trong dé: p,, P,,..., P, 1a sd nguyén t&; n,n,,...,n e N
— SO wdcso cua A la: (n, +1)(n, +1)...(n, +1) =S(A)

- Néu

k>2—->S(A)=(n+1D)(n,+1)>22=4>3(loai) > k=1—>S(A)=n+1=3—>n =2

Vay A= pZ(dpcm)

Bai 4: Tdng hiéu sau la s6 nguyén t6 hay hop s6:
a)3.45+6.7 b) 5.7.9.11-2.34.7
¢)3.5.7+11.13.17 d) 16354 + 67541

Loi gidi
a) Ta cé: 3.45+6.7=3(4.5+2.7):3— tong trén la hop s6
b) Ta cé: 5.7.9.11-2.3.4.7=7(5.9.11-2.3.4):7 — tong trén la hop s

c) Ta 6 : 16354 + 67541 c6 chit s6 tan cung la 5 nén chia hét cho 5, Vay tong trén la hop s6

Bai 5: Tong hiéu sau la s6 nguyén t6 hay hop so:
a)5.6.7+8.9 b)5.7.9.11.13-2.3.7
¢)5.7.11 +13.17.19 d) 4253 + 1422

Loi gidi
a) Tacd: 5.6.7+8.9=3(5.2.7+8.3):3— tong trén la hop sd
b) Ta cd: 5.7.9.11.13-2.3.7=7(5.9.11.13— 2.3):7 — tOng trén la hop s6

c)Tacd: 5.7.11 1a1s61é, va 13.17.19 ciing 1a 156 1¢, Nén tong la sd chdn:2=>La hop s6
d) Ta co : 4253+1422 c6 chit s6 tan cung la 5 nén chia hét cho 5, Vay tong trén la hop s6

Bai 6: Tong hiéu sau la s6 nguyén t6 hay hop so:
a) 17.18.19.31 + 11.13.15.23 b) 41.43.45.47 +19.23.29.31
c) 987654 + 54321

Loi giai
a) Ta c6: 17.18.19.31+11.13.15.23 = 3(17.6.19.31+11.13.5.23):3 > 1a hop 6

b) Ta c6: 41.43.45.47 las61¢, 19.23.29.31 1a s 1¢, nén tdng 1a s8 chdn nén 1a hop s6



c) Ta c6 : 987654 +54321 c6 chit s6 tan cung la 5 nén chia hét cho 5, 1a hop s6

Bai 7: Tong hiéu sau la s6 nguyén t6 hay hop s6: 1.2.3....n+1

Loi giai
Xét n=3=>1.2.3+1=7 la s0 nguyén t&
Xét n=4=>1.2.3.4+1=25 la hop s6. Vay khong két luan duoc

Bai 8: Cho a=2.3.4.5....2008. Hoi 2007 s0 ti nhién lién ti€p sau cé déu la hop s6 khong
a+2,a+3,a+4,.....,a+2008

Loi giai
Ta c6: 2007 s6 trén déu la hop s6 vi ching lan lugt chia hét cho 2; 3; 4;... ; 2008, Va 16n hon
2

Bai 9: Tim s0 ty nhién k d€ 3.k 1a s6 nguyén t5, 7.k la s6 nguyén t6

Loi giai
- Vi 3.k chia hét cho 3, nén dé€'la s6 nguyén t6 thi 3k chi c6 2 wdc la 1 va chinh nd, Vay k=1
- Vi 7.k chia hét cho 7, nén dé la s6 nguyén t6 thi 7k chi c6 2 wéc 1a 1 va chinh né, Vay k=7

BAI 2: PHUONG PHAP DAY SO DE TiM SO NGUYEN TO
A. Bai toan: Tim s6 nguyén t6 p dé€ 2 hodc nhiéu s6 phu thudc vao p ciing la s6 nguyén td&
- Tinh chat : Cho q la mét sd nguyén t0, k 1a sO tu nhién khac 0, k khong chia hét cho q. Khi
d6 moi day s6 cach déu gom bon s6 hang, khoang cach gitra cac s6 hang bang k thi ton tai
duy nhat 1 s6 chia hét cho q.
Vd:q=2, k=3 (kkhong chia hét cho q)

n;n+3

+)q=3,k=2

n;n+2;n+4,chénghan {3;5;7}

+)q=5k=4

n,n+4,n+8n+12,n+16 —{7,11,15,19,23}

B. Bai tap

Bai 1: Tim s6 nguyén t0 p sao cho cac s sau cting dong thoi la s6 nguyén to
a.p+t2vap+10 b.p+4vap+38
c.p+10vap+20 d.p+8vap+10

e.pt+t10vap+14

Loi giai

a.Taco:p p+2, p+101asdnguyén td




Xétday s6:p+2, p+6, p+101udn ton tai mot s6 chia hét cho 3

Ma: p+2>4

P+2vap+10lasdénguyénts>3 — p+2:/3;p+10:/3—> p+6:3—> p:3—>p=3
Thitlai: p+2=5, p+10=131a cac s6 nguyeén to.

b. Xétday s6: p+10; p+15; p+20

3—>p=3
c. p+10;p+12;p+14 d. p+4;,p+6;p+8
d. p+8p+9, p+10

Bai 2: Tim ba s0 tu nhién 1é lién ti€p va déu la cac s6 nguyén to

Loi giai
Goiba STN thoaman baitoanla: p;p+2;p+4(plé)
Trong bas6 p, p +2, p +4 c¢6 duy nhét 1 s6 chia hét cho 3
C6 s6 3 1a s6 nguyén t6 duy nhat chia hét cho 3

Bai 3: Tim sd nguyén td p, sao cho céc s6 sa dong thoi 1a s6 nguyén t&
a. p+2;p+6;p+8;p+14 b.

p+6;p+8 p+12;p+14—>mod:5

c. p+4;,p+6;p+10; p+16; p+22

Loi giai
a.Xétdaysd: p;p+2;p+4; p+6; p+8— ton tai 1 sd chia hét cho 5
+) p=2—>p+2=4—loai
+) p=3—> p+6=9—loai
p:5—>p=5

) ) . =>p=5
p+4:5— p+14:5(loai)

+) pZS—{

b. p+6;p+8;, p+10; p+12;,p+14

5
c. p;p+2,p+4,p+6;,p+8;p+10; p+12
Hp=2,3,5(loai)

p+2:7— p+16:7(loai) o
Hpz7—> ) . = p=7 tht lai dung
p+8:7 —> p+22:7(loai)
Bai 4: Tim s0 nguyén td p sao cho
a. p°—4;p° +4 déu la céc sd nguyén t§ b. p+94; p+1994 1a cic s8 nguyén
to

Loi eiai



a.Vi p?’-4 lasdnguyén tdnénp>2

+)Néup=3 — théaman

+)p >3, xét day s8: p>—4; p; p° +4 — c6 1 58 chia hét cho 3
— p?i3— pi3— p=23(voly)

Bai 5: Chiing minh rang : 200p® —1;200p” +1 khong thé dong thoi 1a s6 nguyén t&

Loi giai
Gia str 8 200p? —1,200p* +1 1a s6 nguyeén t&
Xét day s6 : 200p* —1;200p*; 200 p* +1 — ¢6 1 58 chia hét cho 3
— {?;gop;)ilé p:3—>p=3
+) p=3—200.3*-1=1799:7(hopso) — voly — dpcm
BAI TAP TUONG TU

Bai 1: Tim sd nguyén t& p sao cho:

a) p +2, p +4 cing la s6 nguyén t6 b) p + 10, p + 14 1a s6 nguyén to

Loi giai
a) Gia st v6i p=2 lasd nguyéntd — p+2=4 lahop s — p =2(loai)
-Véi p=3lasdnguyénté — p+2=>5p+4=7 déulasdnguyénts — p=3(t/m)
-V6i p>3=>p=3k+Lp+3k+2(keN)
-Néu p=3k+1 gia sit1a so nguyén t6 — p+2=3k+1+2:3 lahop sd — p=3k+1(loai)
-Néu p=3k+2 giasirlasdnguyéntd — p+4=3k+2+4:3 lahop sd — p=3k+2(loai)
Vay p =3 la sd nguyén t6 can tim
b) Gia st voi p=2 lasdnguyéntd — p+10=12:2 lahop s6 — p =2(loai)
-Véi p=3lasdnguyéntd => p+10=13,p+14 =17 déula sd nguyé t6 => p=3(t/m)
-Véi p>3=>p=3k+1Lp=3k+2,(keN)
-Néu p=3k+1 giasirlas6 nguyén t6=>p+14 =3k +1+14:3 la hop s6=> p =3k +1(l)
-Néu p=3k+2 giasttlasdnguyénts => p+10=3k+2+10:3 lahopsd=>p=3k+1(l)

Vay p =3 1a sd nguyén td can tim

Bai 2: Tim sd nguyén td p sao cho:
a)p+2,p+6,p+8 p+14 cling la s6 nguyén to
b)p+6,p+8 p+12, p+14 cinglasd nguyén to




Loi giai

Cach khac:

a) Gia st véi p=2 lasd nguyén td =>p+2=4:2 lahop s6=>p=2(l)

-Vé6i p=3 las6 nguyén té => p+6=9:3lahop so=>p=3(1)

-Véi p=5 las6nguyént6=>p+2=7,p+6=11 p+8=13 p+14=19 déu la s6 nguyén t&
-Véi p>5=>p=5k+1,p=5k+2 p=5k+3 p=5k+4, (keN)

+)Néu p=>5k+1 giaswrlasdnguyén to=>p+14=5k+1+14i5 lahop s6=> p=5k+1(l)
+)Néu p=5k+2 gia st la sd nguyén td=> p+8=>5k +10:5 la hop s6 => p =5k +1(1)

+) Néu p =5k +3 gia sir 1a s6 nguyén t6=> p+2=>5k +3+2:5 la hop sd=> p =5k +3(l)
+)Néu p=5k+4 giasirlasd nguyén td=>p+6=>5k+4+6:5 lahops6=>p=5k+4(l)

Vay p =5 la sd nguyén t6 can tim

Bai 3: Tim sd nguyén t& p sao cho:
a) p+4, p + 8 cling la s6 nguyén to b) p + 94, p + 1994 cling la s6 nguyén

to

Loi giai
Cach khac:
b, Gia st voi p=2 lasé nguyén t6=>p+94=96 lahops6 p=2(l)
-Véi p=3 lasénguyén td => p+94=97, p+1994=1997 déu la s6 nguyén t6=>
p=3(t/m)
-V6i p>3=>p=3k+Lp+3k+2(keN)
+) Néu p=3k+1 gia st las6 nguyén t6 => p+1994 =3k +1+1994:3 la hop s6 =>
p=3k+1(I)
+)Néu p=3k+2 giasirlas6nguyén to=>p+94=3k+2+94:3 lahop s6=>p =3k +2(l)

Vay p =3 1a sd nguyén td can tim

Bai 4: Tim s6 nguyén t0 p sao cho:
a) 2p - 1, 4p - 1 cling la s6 nguyén t6 b) 2p +1, 4p + 1 cling la s6 nguyén

to

Loi gidi
a) Gia st voi p=2 las6 nguyéntd =2p-1=3,4p-1=7 lasd nguyén t& = p=2(t/m)
-V6i p=3 las6nguyén t6 =2p—-1=54p-1=11 déu la sd nguyén t& = p =3(t/m)
-V6i p>3=p=3k+1p+3k+2,(keN)




+) Néu p=3k+1, gia sit 1a sO nguyén t6 = 4p-1=4(3k +1)—-1=12k +3:3 la hop s6
= p=3k+1(I)

+) Néu p=3k+2, gia st la s6 nguyén t6 = 2p—-1=2(3k +2)—1=6k+3:3 la hop s6
= p=3k+2(loai)

Vay p =3 va p =2lasd nguyén t0 can tim

b) Gia st voi p=2 lasénguyéntd —4p+1=9 lahop sd — p=2(loai)

Vé6i p=3 lasGnguyén td —2p+1=7,4p+1=13 déu la s nguyén t6— p=3(t/m)
Véi p>3— p=3k+1p+3k+2,(keN)

Néu p=3k+1, gia sit 1a sd nguyén t6 —2p+1=2(3k+1)+1=6k +3:3 la hop s0

— p=3k+1(I)

Néu p=3k+2, gia strla s6 nguyén t& —>4p+1=4(3k+2)+1=12k+9:3 la hop s6
— p=3k+2(l)

Vay p =3 la sd nguyén t6 can tim

BAI 3: SU DUNG TiINH CHAT CUA PHEP CHIA SO NGUYEN DE GIAI BAI TOAN
SO NGUYEN TO



A. Kién thitc cin nhé

- Trong n s6 nguyén lién ti€p c6 mot va chi mot s6 chia hét cho n.
- Moi s6 nguyén t6 16n hon 2 déu c6 dang 4n+1.

- Moi s6 nguyén t6 16n hon 3 déu c6 dang 6n+1.

B. Bai tap ap dung

Bai 1: Cho p 1a s6 nguyén t& va mot trong 2 s6 8p + 1 va 8p - 1 1a 2 sd nguyén t6, hoi s6 thi

3 (ngoai 2 sd nguyén td, s6 con lai) la s6 nguyén t6 hay hop s6?

Loi giai
-Véip=3tacd8p+1=25lahgpsd, con8p - 1lasd nguyén to.
-Véi p=3taco8p-1,8p, 8p+11a3sdnguyén to lién ti€p nén cé mot s6 chia hét cho 3.
Do p la nguyén t6 khac 3 nén 8p khong chia hét cho 3,do dé 8p - 1 hodc 8p + 1 ¢ mot s6
chia hét cho 3. Vay s6 thit 3 1a hop s6.

Bai 2: Hai s6 2" -1 va 2" +1(n>2) ¢6 thé dong thoi la sd nguyén t6 duoc khong? Tai sao?

Loi gidi
Trong 3 s6 nguyén lién tiép 2" —1,2",2" +1 c6 mot sd chia hét cho 3, nhung 2" khong chia
hét cho 3, do @6 2" —1 hoac 2" +1 c6 mot sO chia hét cho 3 va 16n hon 3.

Vay 2"-12"+1 khong dong thoi 1a s6 nguyén to.

Bai 3: Chttng minh rang néu p va p + 2 1a hai s6 nguyén t3 16n hon 3 thi tong ctia chting
chia hét cho 12

Loi giai
Taco:p+(p+2)=2(p+1).
p la s6 nguyén t6 16n hon 3 nén p la sO nguyén to 1é — p+1:2=2(p+1):4 (*)
p,p+1, p+21a3s6nguyén lién tiép nén c6 mot s6 chia hét cho 3, ma p va p + 2 khong
chia hét cho 3 nén: p+1:3=2(p+1):3 (**)
Tt (*) va (**) suy ra: 2(p+1):12 (dpcm)

Bai 4:
a) Tim 3 s6 1¢é lién ti€p déu 1a cac sd nguyén to.

b) Tim s nguyén t6 p sao cho p vira la tong vira 1a hiéu ctia hai s6 nguyén to.

Loi giai
a) Trong 3 s6 1¢é lién ti€p c6 mot s6 chia hét cho 3. Vay trong 3 s6 nguyén t& da cho phai c6
mot sO chia hét cho 3 va 3 s6 nguyén td 1é lién tiép 1a 3, 5, 7.
b) Giast p=p,+ P, =Ps+ P, VOi P, P,, Py, P, 14 cac s6 nguyén to.

+Vi p, p, lasé nguyén t6 nén p>2, suy rap lé.




+ Trong hai s8 p,, p, phai c6 mdt s& chdn, trong hai s8 p,, p, cling phai c6 mdt s& chan.
Chang han p,=p,=2.Khidé: p=p,+2=p,—-2=p,+1=p,. Tacd p,p,+2,p,+4 la cac

sO nguyén td 1é lién tiép nén theo cau a) p, =3 tr ddé p=5. Thirlai: 5=3+2=7-2.

Bai 5: Tim cac s0 ty nhién k dé€ day: k+1Lk+2,k +3,...,k+10 chira nhiéu s6 nguyén t& nhat.

Loi giai

-Véik=0tacoday 1,2,3,...,10 chita4 sO nguyéntola2, 3,5, 7.

-Véik=1tacdday?2, 3,4, .., 11 chta5s6nguyéntsla2, 3,57 11.
-Véik=2tacdday3,4,5, .., 12 chta4 sd nguyéntola3, 5,7, 11.

-Véi k>3 day k+1Lk+2,k+3,...,k+10 chira 5 s0 1€ lién ti€p, cac s6 1é nay 16n hon 3 nén
chia c6 mot s8 chia hét cho 3, ma 5 s8 chdn trong day hién nhién khong 1a s6 nguyén t3.
Vay trong day it hon 5 sd nguyén td.

Tém laik =1 thiday k+1,k+2,...,k+10 chita nhiéu sd nguyén t6 nhat.

Bai 6: Ta goi p, q la hai s8 tu nhién lién tié€p, néu gitra p va q khong cé sd nguyén t6 nao

khéc. Tim 3 s6 nguyén t8 lién ti€p p, q, r sao cho p*+q° +r? cling la sd nguyén to.

Loi giai
Néu 3 s6 nguyén t6 p, q, r déu khac 3 thi p, q, r déu ¢ dang 3k +1 suy ra p* g%, r’ chia cho
3déudu 1. Khido p*+q°+r*:3va p’+q°+r’>3 nén p*+q°+r’ lahgp so.

Vayp=3,q=5r=7khid6 p’+q°+r’=3"+5 +7° =83 la sd nguyén td.

Bai 7: Tim 3 s6 nguyén td sao cho p?+q° =r

Loi giai
Gia st ¢6 3 s6 nguyén td p, q, r sao cho p*+q° =r.
Khi d6 r >3 nénrlasd 1é suy ra p, q khdng ciing tinh chan 1é.
Gidstp=2vaqlasdlé. Khidotacod 2°+q*=r.
Néu q khong chia hét cho 3 thi g* =1(mod 3).
Mt khac vi q1é nén 29 =-1(mod 3), tir d6 suy ra 2° +g*:3=r:3, v li.
Vay q =3, lic d6 r=2°+3’ =17 la s6 nguyén t3.
Vay p=2,q=3,r=17 hodc p=3,g=2,r=17.

Bai 8:
a) Chttng minh rang s& du trong phép chia ctia mdt s6 nguyén t3 cho 30 chi c6 thé 1a 1

hodc 1a s& nguyén t8. Khi chia cho 30 thi két qua ra sao?




b) Chttng minh rdng néu tong ctia n lily thira bac 4 ctia cac s8 nguyén t6 16n hon 5 1a mot

sO nguyeén to thi (n,30) = 1.

Loi giai
a) Gia stt p la sO nguyén to va p=30k+r véi 0<r <30. Néurla hop so thir co udc
nguyén t8 q<+/30 = q=2;3;5. Nhung véi q =2; 3; 5 thi q lan lwot chia hét cho 2; 3; 5, v 1i.
Vay r =1 hodc r la sd nguyén t6.
Khi chia cho 60 thi két qua khong con dling nita, chang han p=109= 60.1+ 49, 49 1a hop s6.
b) S& nguyén t6 p khi chia cho 30 chi c6 thé dwla 1, 7, 11, 13, 17, 19, 23, 29.
Véir=1,11,19,29 thi p>=1 (mod 30).
Véir=7,13,17,23 thi p>=19 (mod 30).
Suy ra p*=1 (mod 30).
Gia st p, p,....p, la cac sd nguyén t6 16n hon 5.

Khid6 q=p*+p,* +...+p,* =n(mod30) = q =30k +n 1a s6 nguyén t& nén (n,30)=1.

Bai 9: Tim tat ca cac bd ba sd nguyén t6 a, b, ¢ sao cho abc <ab+bc+ca.

Loi giai
Via, b, ¢ ¢d vai tro nhue nhau nén gia st a<b<c.
Khi d6 ab+bc+ca<3bc=abc<3bc=a<3=a=2 (vialasdnguyén t0).
Voéia=2tacd 2bc<2b+2c+bc=bc<2(b+c)<d4c=>b<4=b=2 hodacb=3.
+Néu b =2 thi 4c <2+4c thoa vdi c la s6 nguyén t6 bat ki.
+Néub=3thi 6c<6+5¢c =>c<6=c=3 hodc c=5.
Vay cac cdp sd (a, b, ¢) can tim 1a (2, 2, p), (2, 3, 3), (2, 3, 5) va cac hoan vi ctia chung, véi p

la s6 nguyén to.

Bai 10: Cho day s6 nguyén duong a,,a,,....,a, duoc xac dinh nhue sau: a, =2, a, la wdc

nguyén t8 16n nhat cta aa,a,...a, , +1 véi n>2. Ching minh rang a, #5 véi moi k.

Loi giai
Tacod a =2,a, =3, gid st v4i N 23 nao d6 ma cd sd 5 1a wéc nguyén t6 1on nhat cta sd
A=23a,...a, , +1 thi A khong thé chia hét cho 2, cho 3. Vay chi c6 thé xay ra A=5" véi
m>2 — A-1=5"-1:4.
Ma A-1=23a4,...a, , khong chia hét cho4 do a, a,, la cacs61é, vo li.

Vay A khong c6 wéc nguyén td cta 5, tirc la a, =5, vke N™.

Bai 11: Tim tat ca cac s6 nguyén t6 p dé€ 2° + p® cling 1a s6 nguyén t&

Loi giai




Véip=2tacod 2° + p® =2%+2? =4 khong la s6 nguyén té.

Véip=3taco 2°+p®=2°+3 =17 la sd nguyén td.

Véi p>3tacd p°+2° =(p° -1+ (2° +1). Vip lé va p khong chia hét cho 3 nén p®-1:3 va
2P +1:3, do d6 2P + p® 1a hop so.

Vay, voi p=3 thi 2° + p®1a s6 nguyén t6.

BAI 4: MOT SO BAI TOAN VE SO NGUYEN TO

Bai 1: Tim s6 nguyén t6, biét rang sd d6 la tong cua hai s6 nguyén t6 va bang hiéu ctia hai

sO nguyén to

Loi giai
Goisd nguyén td can tim la: a
Theobairatacé:a=b+c=d-e(a, b, c dlacicsonguyén td)
Dé thdy :a=b+c>2 —>a la sd nguyén td 1é — b,c khac tinh chdn 1é

Gidsttb>c »>c=2




—>e=2

. |la=d-e d,e = chan,le
Co: —
a:le d>e

Vaya=b+2=d-2 >d=b+4—>b,b+2,b+4lasdnguyénté >b=3—>a=5d=7

Vay a=>5la sd nguyén t6 can tim

Bai 2: Cho a,k € N". Chting minh rang néu a,a+k,a+ 2k 1a cdc sd nguyén t8 16n hon 3
thi k:6

Loi giai
Ta ¢4 cac sd nguyén t6 16n hon 3 1a cdc s6 nguyén té 1é — a,a+klé — (a+k)—a=k chan
— k:2(1)( hiéu ctia hai s6 1é 1a s6 chan )
Ta cé: a,a+k,a+ 2k la sd nguyén td 16n hon 3 —:/3 — trong 3 s6 ¢d 2 s6 c6 cung s6 dw
khi chia cho 3
+) Néu a,a+k c6 cungsd du — (a+k)—a:3—>k:3
+) Néu a+k,a+2k c6 cung s6 duv — (a+2k)—(a+k):3—>k:3
2k:3

ki3
2.3)=1"

+) Néu a,a+ 2k cd cung so du —>{

Vay ki3(2) > ()(2) > k6

Bai 3: Tim ba s& nguyén t6 lién tiép sao cho p*+q° +r? ciing la s nguyén t&

Loi giai
+)Néup,q r>0 — p°,g°,r> =1(mod3) — p’ +g° +r> =3=0(mod3) — h/so
{p’q1r} :{21315}

Vay c6 it nhat 1 trong 3 s6 chia hétcho3 —» s6 d6la3 —
(P} ={357]

Bai 4: Tim tat ca bd ba sd nguyén t06 a, b, ¢ sao cho : abc < ab +bc + ca

Loi giai

Vi a, b, ¢ ¢6 vai tro nhw nhau, khong mat tinh tong quat : Gia s

a<b<c—oabc<ab+bc+ca<3bc—r>a<3—>a=2—>2bc<2b+bc+2c(l) >bc<2(b+c)<2.2c

b=2
—>bc<4c—>b<4—>

b=3
+)b=2—>(1):4c<4+4c(dung)vc =2

c<6 [C=3

+b=3—>(1):6c<6+5C<«> —
c=>b c=5

Vay bo baso la:



+) (2,2,p) : Vi p la sO nguyén to
+) (2,3,3) hoac ( 2,3,5)

Bai 5: Tim tat ca cac s6 nguyén td théa man

a. 3x* +1=19y° b. 5x* —11y* =1 c. X*—12y* =1

Loi giai

a. Néu x chdn — x =2 —>13=19y?*(loai)

Néu x lé

—3x%:le > 3x* +1:chan -»19y®:chan »> y:chan > y=2 > x=5—(x,y) =(5,2)

b. Néuy 1¢ —>11y* +1:chan — x:chan — x =2

+)Néuy chdn ->y=2-—->x=3->(x,Y)=(3,2)

c. Khong xét dugc tinh chan lé

+)Voi y=2—>x=7—>1tm

+)Voiy>2 > x>7—>x:le

bat x =2k + 1, thay vao (1), duoc :

(2k +1)* =12y* +1 > 4k(k +1) =12y* <> k(k +1) =3y? (2)
—

chan le

. VT (2) :chan
Vix>7 ->k>3y:le> —>VT #VP
VP(2):le

Vayx=7,y=2

Bai 6: Tim tat ca cac s6 nguyén td p, q sao cho 7p + q va pq + 11 cling 1a s6 nguyén t&

Loi giai
-Néu pg+11 la s6 nguyén t5 thi n6 phai la s 1é vind la s6 nguyén t6 1on hon 2
— pg 1a s6 chdn, khi d6 it nhat 1 trong 2 s p hodc q bang 2
Giast: p=2—>7p+q=14+q la s6 nguyén t&
-Néu q=2—->7p+q=7.2+2=16(1)
-Néu q=3— p.q+11=23+11=17(t/m) va 7p+q=7.2+3=17(t/m)
-Néu q>3=>q=3k+1,q=3k+2,(keN)
+) V6i q=3k+1=>7p+0q=14+3k+1:3 la hop s0— q=3k +1(1)
+) Voi q=3k+2=>pq+11=2q+11=2(3k+2)+11=6k+153 la hop s6 - q=3k +2(1)
Vay p=2,9=3
Xét tiép TH gia st q=2 thita duwoc p=3



Bai 7: Tim s0 ty nhién ¢ bon chit s0, chit s6 hang nghin bang chtt s6 hang don vi, chit s&
hang trdm bang chit s6 hang chuc va sd d6 viét duoc duwdi dang tich cua ba s6 nguyén t&

lién ti€p

Loi giai
abba =1001a+110b'11—3:TH

+) TH1 : abba =5.7.11=2385 — |oai

+) TH2 : abba =7.11.13=1001 —tm

+) TH3 : abba =11.13.17 = 2431 —> loai

Bai 8: Tim cac s6 nguyeén td x, y, z thoa man: x’ +1=z

Loi giai
+)Néuxlé > x’:le—>x’'+1l:chan—»>z=2—loai doz>2vi z=x"+1>2
—>Xx:chan > x=2—>2"+1=zZ2may>2—>2z>5
+HNéuyle »>y=2k+1—>z=2%"11=42+1
Ta co:

4% :3dul — 2.4 :3du2 - 4“2+1:3 - z:3,2>5 —> khong3z — y:chan > y=2 —>z=5

Bai 9: Tim ba s6 nguyén td p, g, rsaocho: p*+q° =r

Loi giai
+)Co: r>2°+2°=8->r:le
Néup, qlé — p®+qgP°:chan —r=2—loai — p,q khéc tinh chin 1é
Gidsttpchdn, qlé > p=2—->2'+qg°=r
+H)Néu q>3—>q:le—>q=2k+1— 2% =4*2chia3du2
q >3 nén q khong chia hét cho 3 nén g2 chia 3 du 1 — 2% +q*:3 - r:3— loai.do.r >8
Viay q<3—>q=3—>r=17(tm)
Vayp=2,q=3,r=17hoacp=3,q=2,r=17
Hoac cach khac

p>3—-2°+p*=(2"+1)+(p*>—1) — hop.so
5/_/ %/_/

3 3

Bai 10: Tim tat ca cac sO x, y sao cho

a. 7x* -3y’ =1 b. x* =8y +1

Loi giai

a. 7x* =3y? =1-— X,y khdc tinh chin lé




+) x=2—>y=3(tm);y=2—loai
b. x> =8y+1—>x:le
+) Xx=3—>y=1—loai

+) X>3—>x:/3—>x*:3dul >8y+1:3dul »8y:3>yi3>y=3—>x=5

Bai 11: Tim tat ca cac sO tw nhién n &€

a) n*+12n la sd nguyén t6 b) 3"+6 1a sd nguyén t&

Loi giai
a)Tacd: n*+12n=n(n+12), vi n+12>1->n(n+12) c6 thém 2 wéclanvan+2
D€ n(n+12) la sd nguyén t6 thi n=1->n”+12n=13( théa man )
b) Néu n=0—-3"+6=71a s6 nguyén t&

Néu n#0—3"+6:3 la hop s0

Bai 12: Tim s6 nguyén t8 p sao cho p®+23 cé dung 6 wdc dwong

Loi giai
it A=p®+23(p=2)—>A>27,d€ A cd 6 udcthi6=2.3—>A=a"b’ > (x+1)(y+1)=6
Véi x>y>1
- Néu A chtra 1 thira s6 nguyén t6 thi x + 1 =6 =>x =5, Chon thira s6 nguyén t0 bé nhat 1a 2
thi A=2°=32
- Néu A chtra hai thtra sd nguyén t6 thi: x =2, y = 1 hodc nguoc lai, d€ A nho nhat ta chon
thira s6 nguyén td bé ¢ s mii 16n va thira s6 16n c6 s6 mii bé la A=2°3"' =6 wdc: Dai

chiéu dé bai ta thdy A > 27 thi 32 thoa man: — p* =32-23=9=3" va 3 1a s6 nguyén td.

Bai 13: Cho 3 s6 nguyén t6 16n hon 3 thoa man s6 sau 16n hon s6 truede la k don vi.

CMR: k:6

Loi giai
Goi 3 sO nguyén t6 thoaman la: p, p+k vap + 2k
=> k 12 6 chdn => k chia hét cho 2, Gia stt k khong chia hét cho 3 khi d6
k=3m+1k=3m+2
TH1: k=3m+1
Vi p chia 3 du 1 thi: p=3n+1=> p+2k=3n+1+6m+2 chia hét cho 3 ( loai)
Vi p chia 3 du 2 thi: p=3n+2=> p+k = 3n+2+3m+1 chia hét cho 3(loai)
TH2: k=3m+2
Vi p chia 3 du 1 thi: p=3n+1=>p+k=3n+1+3m+2 chia hét cho 3 (loai)
Vi p chia 3 du 2 thi: p=3n+2=> p+2k=3n+2+6m+4 chia hét cho 3(loai)




nén k phai chia hét cho 3 nén k chia hét cho 3=> k chia hét cho 6

Bai 14: Tim moi s6 nguyén t6 thoa man: x> —2y* =1

Loi gidi
Tir gia thiét =>x* —1=2y?, néu x chia hét cho 3 vi x nguyén t6 nén x =3, luc d4 y =2
nguyén to
Néu x khong chia hét cho 3 thi x* 1 chia hét cho 3 khi d6 2y chia hét cho 3, ma (2, 3) =1

Nén y chia hét cho 3 =>y =3 vay x* =19 khong thoa man,

Bai 15: Tim ne N * dé:

a) n*+4 la s nguyén td. b) n*® +n** +1 la s6 nguyén td.

Loi giai
a) Tacé:n* +4=(n"+4n* +4)—4n* = (n* +2)* - (2n)* = (n* + 2+ 2n)(n* + 2—2n).
Néu n* +41a s nguyén td thi n>-2n+2=1<n=1.
Thur lai: Vi n=1 thi n* +4=5 la sd nguyén té.
Vay, véin=1 thi n*+4 la s nguyén td.
b) Ta cé: N +n**? +1=n*("""" -2) +n(N*** - +n° +n+1.

2001

Véi n>1 tacd: n®®—1:n®—1'n*+n+1

2003 2002 2002

= " +n*? +1:n° +n+1 va n> +n+1>1 nén n*® +n** +1 la hop sd.

Véin=1thi n”®+n*” +1=3 la s6 nguyén to.

Bai 16:
a) Tim cac s6 nguyén s6 p dé€ 2p + 1 1a 1ap phuong ctia mét sd ty nhién.

b) Tim cac sd nguyén t0 p dé€ 13p + 1 1a 1ap phuong ctia mot s6 ty nhén.

Loi giai
a) Gid st 2p+1=n° (véi neN);nlasdlénén n=2m+1 (meN), khi dé
2p+1=(2m+1)°> = p=m(4m’ +6m+3).
Vip lasonguyén td nén m=1, suy ra p=13.
Tht lai: 2p+1=2.13+1=27:33.Véy p=13.
b) Gia st 13p+1=n*(neN); p>2 suyra n>3.
13p+1=n*=13p=(n-1)(n*+n+1).
13 va p 1a cdc s6 nguyén t6, ma n—1>1 va n>+n+1>1
=>N-1=13 hodac n—-1=p.
+Véi n—1=13 thi n=14, khi d6 13p=n®-1=2743= p =211 la sd nguyén to.

+V6i n—1=p thi n®+n+1=13=n=3, khid6 p=2 la sd nguyén tJ.



Vay véi p=2, p=211 thi 13p+1 1a lap phuong ctia mot so ty nhién.

Bai 17: Tim tat ca cac s6 nguyén x,y thoa x* -2y =1.

Loi giai

Gia st X,y la cdc s6 nguyén td thoa: x> —2y* =1.

Khi dé x* =2y*+1, suy ra X las61é, dit x =2n+1(ne N*). Ta cé:
(2n+1)? =2y’ +1=4n° +4n+1=2y° +1=y* =2(n° +n)i2=y:2,
may la s6 nguyén té nén suy ray = 2.

Véiy=2,taco x=3.

Thit lai véi x=3,y=2thi x* -2y* =1.

Bai 18: Tim cac s6 nguyén td x,y,z thoa x* +1=z.

Loi giai

Vi X,y la cacsO nguyén tonén x>2,y>2 suyra z>5.

zla s nguyén t& 1é nén x’ 1a s6 chén suy ra x=2, khi d6 z=2" +1.

Néu y Ié thi 2’ +1:3, suy ra z:3, vd li. Vay y chén, suy ray=2,z=2°+1=5.

Vay cac so nguyeén t6 can tim la x=y=2;z=5.

Bai 19: Chitng minh rang néu 1+2" +4"(n e N*) 1a s8 nguyén t& thi n=3" véi ke N.

Loi gidi

Dat n=3"m vdi (m, 3)=1. Gia st m>1, xét hai tredng hop:

i) m=3l+1(I € N*). Ta co:

142" 44" =14 256G | 43CHD _ 14 qG 4 561D (y6i g =2%), suy ra

1+2"+4"=a(@” - +a*(@” -)+a’+a+lia’ +a+1=1+2"+4" la hop sd.

ii) m=31+2,(1 e N¥). Ta c6:

142" 44" =14 2% G4 | 436G _ 14 g¥2 4 981 = (a®"P _1)+a%(a® 1) +a’ +a+1lia’ +a+1
(véi a=2%).

Suy ra 1+ 2" +4" 1a hgp s6.

Vay m =1 tieclan =3

Bai 20: Cho a,b,c,d e N* thoa man ab =cd . Ching minh rf?mg: A=a"+b"+c"+d" lahop

sOvoimoi neN.

Loi giai
Gia st (a, b) =t, khi do: a=ta,,c=tc, vdi((a,c)=1.
Tw ab=cd - ab=cd =b:c,.




Ddt: b=kc, = cd=a ke, =d =ka,.
Khidé: A=a"+b"+c"+d" =t"a +k"c] +t"c] +k"a = (k" +t")(a] +c;') .
Vi k,t,a,c, e N* nén A la hgp s0.

Bai 21: Tim tat ca cac sd nguyén td p dang

”(”2”) “1 (n=1).

Loi giai
n(n+1) 4 n“+n-2 (n-1)(n+2)
2 2 2 '

Tacod: p=

Véin=2tacop=2.
Véin=3tacop=>5.
Véin >3 thi % >1 van+2 >1 nén p la hop so.

n(n+1)

Vay voin =2, n=_3 thi p 1a s0 nguyén td c6 dang 1.

\ e N ~ 2 /4 ~ 4 . ~ ~ N ab \ ~ A ~
Bai 22: Tim tat ca cac s0 c6 hai chit s6 ab sao cho —— la s6 nguyén to.

[a—b]

Loi giai
Via,b ¢6 vai tro nhu nhau nén c6 thé gia stv a > b.

., , ab T N
Gia st —— = p voi p la s nguyén to.

[a-b]

Suy ra ab:p=aip hodc b:p=pe{2,357}.

2 —n2_
Tt * ta c6 ab=ap-bp (a+p)(p—b):p2<:>{a+p_p @{a PP

p—-b=1 b=p-1
Véip=2tacod ab =21 hoc ab=12.

Véip=3tacod ab=62 hodc ab=26.
Véip=5vap="7tacodaco?2chirso (loai).

Vay céc s8 ab can tim 1a 12, 21, 26, 62.

Bai 23: Cho cacsd p=b®+a,q=a"+c,r=c*+b 1a cdc s nguyén t& (a,b,c e N*). Chiing

minh rang ba sd p, q, r ¢6 it nhat hai s6 bang nhau.

Loi giai
Ba s6 a, b, c c6 it nhat hai s8 ¢4 cling tinh chdn 1é.
Gia st a,b cing chdn hodc cling 1&, khi d6 p =b° +ala sd nguyén t& chén, vay p = 2.

Tedésuyraa=b=1,q=c+lvar=ct1lnénq-=r.

Bai 24:



a) Cho 2 +1 1a s8 nguyén t& (goi 1a nguyén t& Fermat). Chitng minh rang k =0 hodc k =
2n,
b) Cho 2%- 1 1a s8 nguyén t8 (goi 1 s8 nguyén t& Mersenne). Chiing minh rang k 1a s&

nguyeén to.

Loi giai
a) Gia stt phan chitng rang k >0 va k = 2" v6i moi n.
Khidék=2".t, véitlé>1. VO li véi2k+1 1a sO nguyén to.
Vay k=0hoack =2~
b)Giastk=m.tvdil<t<k
=>khi d62%-1= (2') 12" -1= 2" -1 lahop s8 vi 2'-1 > 1.

Vay k la s6 nguyén to.

BAI 5: MOT SO BAI TOAN VE HOP SO
A. Ly thuyét
- Hop s6 la s6 ¢ nhiéu hon 2 wéc

- Chting minh sd A 1a hop s6




+) Ta di chting minh A> p va A:p (trong do p la sd nguyén to )
B. Bai tap

Bai 1:
a) Cho p 1a s nguyén t3, hoi p° —1 1a s8 nguyén t& hay hop s&

b) Cho p va p +4 1a cac s6 nguyén t& (p > 3). Chitng minh p + 8 1a hop sd

Loi giai
a.Néu p=2— p°-1=2°-1=2311as8 nguyén t5
-Néu p>2-—p:le— p°:le - p®—1:chan — p°® -1 1a hop s6
b. p,p+4, p+8laday s6 cach déu 4 don vi — ¢ 1 s6 chia hét cho 3
Vi p>3—p,p+4lasdnguyénts — p:/3;p+4:/3— p+8:3— p+8lahgpsd

Bai 2: Cho p va 8p + 1 1a cac s8 nguyén t& ( p > 3). Chitng minh réng 4p + 1 1a hop s

Loi giai
Vi p 1a s6 nguyén t0 16n hon 3 nén p chia 3 du 1 hoacdu2 — p cd dang
3k+13k+2(keN)
-Néu p=3k+1—->8p+1=24k+9:3—>8p+1 la hop s8 (loai)
-Néu p=3k+2—>4p+1=12k+9:3(dpcm) 1a hop sb ( loai)

Bai 3: Chtiing minh rang cac s6 sau la hop s6 :

12],‘121+1;11211L‘11r.]..1211.{.1...1(n > 2)

Loi giai
Tacé: 121=110+11=11.10+11=11(10+1);11211=1110+111=111(10 +1)
1112111=1111000+1111=1111(10° +1);111...12111...1=111...1000...0+11...1
T T —

n+1 n n+l

=111...1(10...0+1) =11...1(10" +1) 1a hop &

n+1 n n+1

Bai 4:
a) Chopvap+2lasdnguyéntd (p>3). CMR:p+1lahopséva p+1:6
b) Cho p va p +4 la s6 nguyén t6. CMR: p + 2021 la hop s6

Loi giai
a) Xétday p, p+1 p+2— p+1:3(la.hop.so)(2)
Laico p>3— p:le— p+1l:chan— p+1:2(2)
Te ()(2) > p+1:6
b) Ta c6: p+2012=p+2+2010




Xétday p,p+2,p+4
+) p=3— p+2012=2015:5— p+2012 la hop sd
+) p>3—> p+2:3—> p+2012:3— p+2012 la hop s6

+) p=2— p+4 lahop s — loai

Bai 5: Mot s6 nguyén td chia cho 42 ¢6 sO du la hgp s6. Tim sd du do

Loi giai
Goi p la s6 nguyén td theo dau bai, khi d6: p=42k+r=23.7k+r(0<r < 42)
Virlahopsd —»2<r <42
Vi p la s8 nguyén t& —r:/2,3,7 —r c6 thé 1a s6 nguyén t8 hodc bang 25 — r = 251a gia

tri can tim

Bai 6: Mot s6 nguyén td chia cho 60 ¢6 s6 du la r. Tim s6 du, biét rang r la s6 nguyén t6

Loi giai
Gia str p la s6 nguyén to:
p=60k+r(keN;0<r<60);60=2%35—> p=2°35k+r—r:i/2,35
— r =1 hodc r 1a s6 nguyén t& hodc la hgp s6 va khong chia hét cho 2, 3, 5
r=1

— r =1hoacrla sd nguyén t6 khac2 3, 5hoacr=49 — { 19
r =

Bai 7: Chttng minh rang téng binh phuong ctia ba s6 nguyén t3 16n hon 3 ludn 1a mdt hop

A

SO

Loi giai
Gia st: p, g, r 1a ba s6 nguyén t6 16n hon 3

p®,q°,r? chiacho3 coddulal— (p*+q°+r°):3— p>+q°+r’ lahop s6

Bai 8: Cho p va 8p - 1 1a s6 nguyén 8, chiing minh rang 8p + 1 1a hop s8

Loi giai
- Dy doéan thdy p=3 1a s6 can tim
Dat p=3a+r(r=0;12)
-Néu r=0=>p=3a lasdnguyéntdnén a=1=>p=38p—-1=23 la cac s6 nguyén tJ,
thoa man diéu kién dau bai, khi d6 8p+1=25 la hgp s6 (dpcm)
-Néu r=1=>p=3a+1 gia skt la sd nguyén to
va 8p—-1=8(3a+1)—1=24a+7gia st ciing la s6 nguyén t5, khi do:
8p+1=8(3a+1)+1=24a+9:3 lahop s6 (dpcm)



-Néu r=2=>8p-1=8(3a+2)—1=24a+15:3 la hop sd nén r =2(loai)

Bai 9: Chiing minh rang: néu p 1a s6 nguyén t6 16n hon 3 va 2p + 114 s6 nguyén t& thi 4p +

11a hop s6

Loi giai
Viplas6nguyéntslonhon3nén p=3k+1,p=3k+2(keN)
-Néu p=3k+1 lasdnguyén td=>2p+1=6k+3:3(l)
-Néu p=3k+2 lasdnguyén td =>2p+1=06k+5 gia st cliing la s6 nguyén t5, khi d6:
4p+1=12k +9:3 la hop s6, (dpcm)

Bai 10: Cho p 1a s8 nguyén t5 16n hon 3, biét p + 2 cling 1a s8 nguyén t&, Chiing minh rang
p + 1 chia hét cho 6

Loi giai
Viplasgnguyén t§1én hon 3, nén p=3k+1 p=3k+2,(keN")
-Néu p=3k+1 gia strla sO nguyén t6 => p+2 =3k +3:3(l)
-Néu p=3k+2 giasttlasdnguyéntd => p+2=3k+4 gia st ciing la s6 nguyén t5, khi
d6: p+1=3k+3=3(k+1):3
Ma p nguyéntdnén 3k +2 las6lé— 3k lasdlé=>3k lasGlé=>klasdlé=>k+1lasd

chdn —3(k+1):6 (dpcm)

Bai 11: Cho p va p + 4 1a s& nguyén t5 16n hon 3, chitng minh rang : p + 8 1a hop s6

Loi giai
Vip la s6 nguyén t6 1on hon 3, nén p c6 dang : p=3kK+1 p=3k +2,<k € N*)
-Néu p=3k+2=>p+4=3k+6:3 la hgp s6 (loai)
-Néu p=3k+1giaswlasonguyén t6=>p+4=3k+5 gia st ciing la sd nguyén tJ, khi d6 :

p+8=3k+9:3 lahgp s6 (dpcm)

Bai 12: Chttng minh rang véi p 1a s8 nguyén t6 16n hon 3 va 8p? + 114 2 s8 nguyén t8 thi

8p?-11lahop s6

Loi giai
Vi p,8p’ +11a 2 s6 nguyén t5 16n hon 3 nén khong chia hét cho 3
Khi d6 ta c6 : 8p® —1,8p?;8p® +1 la 3 s6 nguyén lién ti€p nén phai cd 1 s chia hét cho 3
Ma 8p*+1/3,p#3=>8p°73, Vay 8p’ -1:3 hay la hop s6
Bai 13: Chtrng minh rang néu p va p + 2 1 hai s nguyén t& 1én hon 3 thi tong ctia chiing
chia hét cho 12




Loi giai

Dat A=p+(p+2)=2p+2=2(p+1)

Va p+2=p-1+3

Xét 3 s0 lién tiép p—1, p, p+1 phai co 1 s6 chia hét cho 3

Vi p la s6 nguyén t6 16n hon 3, nén p khong chia hét cho 3,

Mt khac p—1/3 vinéu chia hét cho 3 thi p+2 sé chia hét cho 3, nhu vay
p+1:3=>2(p+1):3

Lai cé p 1a s6 nguyén t6 >3 nén plé => p+1 1as8 chdn :2

Vay 2(p+1)i12

Bai 14: Chitng minh rang néu p 1a s8 nguyén t& 16n hon 3 thi (p - 1)(p + 1) chia hét cho 24

Loi giai
Vi p la s6 nguyén t6 1on hon 3 nén p la so 1é khong chia hét cho 2 va 3
V6i p khong chia hét cho 2 =>(p-1),(p+1) 1a hai s§ chdn lién tiép =>(p-1)(p+1):8
Mt khac p khong chia hét cho3nén p=3k+1,p=3k+2
-Néu p=3k+1=>(p-1):3=>(p-1)(p+1):24
-Néu p=3k+2=>(p+1):3=>(p-1)(p+1):24

Bai 15: Cho p va 10p + 1 1a cdc s8 nguyén t& 16n hon 3. Chting minh rang: 5p + 1 1a hop s6

Loi giai
Vipla s nguyén t6 16n hon 3 nén p=3k+1 p=3k +2,(k € N*)
Véi p=3k+1 gia st la s6 nguyén t6=>10p+1=30k +11 gia st cling la s& nguyén t&
Khi dé: 5p+1=15k +6:3 1a hop s6 (dpcm)
Vé6i p=3k+2 giaistr1a s6 nguyén t& =>10p +1= 30k +21:3(loai)

Bai 16: Ta biét rang c6 25 s8 nguyén t6 nhé hon 100, hoi tdng 25 s6 nguyén t3 d6 1a s8 chan

hay sd 1é

Loi giai
Trong 25 s6 nguyén t6 nho hon 100, ¢4 1 s6 nguyén t6 chan 1a s 2
Con lai 24 s8 nguyén t& con lai 1a s8 1é => tdng ctia 24 s 1é cho ta 1 s8 chén

Vay xét tdng cta 25 s8 nguyén t& d6 cho ta duwoc 1 58 chén

Bai 17: Tdng cua ba s6 nguyén t6 la 1012, Tim sd nguyén t6 nho nhat trong 3 s6 nguyén t&
dé

Loi giai




Tong ctia 3 s8 nguyeén t8 1a 1012 1 1 s8 chén, nén bat budc phai c6 1 s8 chén,

Ma s6 nguyén t& chan duy nhat cling 1a nho nhat la sd 2

Bai 18: Chitng minh rang moi s8 nguyén t& 16n hon 2 déu c6 dang 4n + 1 hogc 4n - 1

Loi giai
Moi s6 nguyén td p 16n hon 2 déu c6 dang p =2k +1(k € N*)
TH1: Néuk chin =>k=2n=>p=2k+1=22n+1=4n+1
TH2: Néuk1é =k =2n-1=> p=2k+1=2(2n-1)+1=4n-1(neN’)

Bai 19: Chitng minh rang p 1a s6 nguyén t3 16n hon 3 thi p c6 dang 6k + 1 hodc 6k + 5

Loi giai
Moi s6 ty nhién p 16n hon 3 déu c6 dang p=3n+1,p=3n-1
Vinéu n 1é thi p 1a s6 chdn nhu vay p khong 1a s6 nguyén t&
Nén n phai chdn =>n =2k (k>0,keN), xét 2 trrong hop
THI1: p=3n+1=6k+1
TH2: p=3n-1=32k-1=6k-1=6k+5

Bai 20: Chiing minh rang néu p la s& nguyén t6 16n hon 3, sao cho 14p + 1 ciing la s6

nguyén t6 thi 7p + 1 1a bi so ctia 6

Loi giai
Vi p la s6 nguyén t6 16n hon 3 nén p la sd 1é khong chia hét cho 2 va 3
Khi @6 7p+1 1a 1 s6 chan nén chia hét cho 2
Maét khac vi p khong chia hét cho 3 nén p ¢6 dang p=3k+1, p=3k+3, (k € N*)
V6i p=3k+1 gia st la s6 nguyén t6, =>14p+1=45k +15:3 nén p =3k +1(I)
Vé6i p=3k+2=>14p+1=42k+29 gia st 1a s6 nguyén td, khi dé: 7p+1=21k +15:3
Nhu vay 7p+1:6

Bai 21: Chttng minh rang néu p la tich ctia n s8 nguyén t6 dau tién thi p—1 va p+1

khong thé la cac sd chinh phuong

Loi giai
Vi p la tich ctia n sO nguyén t0 dau tién nén p:2 va p khong thé chia hét cho 4
(1)
- Gia st p + 1 1a s8 chinh phuwong, dit p+1=m?(meN)

Vipchdnnén p+11é =>m’ [¢=>m1lé

Dat m=2k +1(keN), ta cd: m* =4k® +4k +1— p+1=4k* +4k +1— p =4k* + 4k =4k (k +1)



Mau thuan véi (1)

=>p + 1 khong thé'la s6 chinh phuwong

-Giase p=2.35... 1ai3=>p-1 c6dang 3k+2— p—1 khong la s6 chinh phuong

Vay néu p la tich caa n(n >1) s6 nguyén t6 dau tién thi p — 1 va p + 1 khong 1a s6 chinh

phuong

Bai 22: Cho p 1a s0 nguyén t& 16n hon 3 thoa méan : 10p+1 ciing la sd nguyén t6. CMR :
5p+1:6

Loi giai
Vi p 1a sd nguyén td 16n hon 3 nén p khong chia hét cho 3, nén 10p ciing khong chia hét
cho3 (1)
Lai ¢6 10p+1 1a s6 nguyén td va 10p+1>3=>10p+17/3 (2)
Ta c6 10p(10p +1)(10p+2) 1a tich 3 s6 tw nhién lién ti€p nén phai c6 1 s6 chia hét cho 3
=>10p+2:3=>5p+1:3
Lai c6 p 12 s6 nguyén t6 16n hon 3 nén p 1é =>5p+1 1a s8 chdn nén chia hét cho 2, khi d6

5p+1:6

Bai 23: Cho a, b, ¢, d 1a cac s6 nguyén duong thda man: a +c¢” =b” +d?. Chting minh rang:

a+b+c+d lahop s6

Loi gidi
Ta co: (a+b* +c*+d*)—(a+b+c+d)=(a’—a)+(b*—b)+(c’ —c)+(d*—d)
=>a(a-1)+b(b-1)+c(c-1)+d(d-1):2 ma
a’+¢” =b’ +d* =>a’ +b’ +c* +d” =2(b* +d?):2
Do d6 a+b+c+d:2

Vay a+b+c+d >4 nén a+b+c+d lahop sd

Bai 24: Chung minh c4c s6 sau la hop s&

a) 12" +13" +17° b) 1+23% +29% + 25 c) 45° +37% d) 95** +51%

Loi giai
a) Ta c6: 12" +137 +17% 1a 1 s6 chdn nén 1a hop s6
b) 1+23* +29% +25%° 1a s6 chdn nén la hop s6
c) Ta cé : 45° +37"° 1a 16 chdn nén 1a hop s6

d) Ta c6 95 +51*13 1 58 chin nén 13 hoo s8



Bai 25: Chting minh cac s6 sau la hop s0

a) 21 4+ 23 4 252 b) 10° +107 +7 €) 17° +24* —13%

d) 425* -37"

Loi giai
a) Tacd: 10°+10"+7 c6 téng cac chir s6 chia hét cho 9 nén 1a hop s8
b) Ta c6 : 17° +24* —13* 1a s8 chan nén 1a hop s6

c) 425” —37% 1a 58 chan nén 1a hop s6

Bai 26: Chtiing minh cac s6 sau la hop s6
a) 1+2" +3" +5° + 77 +117 b) 195®* —151% o) 22" +3neN

22" L7 neN

d)

Loi giai
b) Ta c6: 195 —151%* 14 58 chdn nén 1a hop sd
) Tacd: 22" =222=4"2=>2""" =22 =2% 4Anén

4" =4 = 44" =5 2 4 =2 4 = (2“)4” 4=.64=_4,khids 2% +3=

...5:51a hop s

Bai 27: Ching minh cdc s6 sau la hop so:

a) abcabc+7 b) abcabc +22 c) abcabc+39

Loi giai
a) Ta c6: abcabc =a.10° +b.10* +¢.10° +a.10° +b.10+c+7

=2a.100100+ b.10010+1001c + 7 =1001(100a +101b +c) +7

Vi 1001 chia hét cho 7 nén abcabc:7 la hop s6
b) Tach twong ty, nhung vi 1001:11 nén la hop s8
c) Tach twong tw, nhung vi 1001: 13 nén la hgp s6




