CHUYEN PE: SO NGUYEN TO, HQP SO
A. Kién thiec can nhé
1. Dinh nghia
- Sb nguyén t4 1a s6 tu nhién 16n hon 1 va chi 6 hai wéc 1a 1 va chinh né.
P 12 s6 nguyén t6 < U(p)=1{L p}
Vidu:2:;3;5,7; ....
- Hop s6 12 s6 tu nhién 16n hon 1 va ¢6 nhiéu hon hai wéc
Vidu:4;6;8;9;10;....
2. C4c tinh chat
a. S6 0, 1 khong phai s6 nguyén t6 ciing khéng phai hop sé
b. S6 2 14 s6 nguyén té nho nhat
c. S6 2 14 s6 nguy@n té chan duy nhat
d. Tap hop cac s6 nguyén t6 1a vo han
e. Moi hop sé déu cd thé phan tich ra thira sé nguyén té va két qua phan tich d6 1a duy nhét
f. Moi s6 nguyén t6 16n hon 2 déu c6 dang : 4k +16n+1
g. Tap hop cac s6 tu nhién bao gom : S6 0, 1, s6 nguyén t6, hop sb
h. Néu a.b chia hét cho p (p 1a s6 nguyén to) thi a chia hét cho p hoac b chia hét cho p
i. Néu a va b khong chia hét cho sé nguyén té p thi tich ab khéng chia hét cho sé nguyén té p
j. SO uéce s6 cua hop s6
Gia st n=pl.pe...px (n,n,,...,n, eN) =
By, Pyyeeess P - SO NQUYEN O N, N, N (keN”)
—s6 ugc sd caan 1a: (n,+1)(n,+1)(....(n, +1)
Vi du: 100=2252 =100 c0 : (2+1)(2+1) = 9udcC.
k. Néu s nguyén t6 p chia hét cho s6 nguyén té p thi p = q
3. Phwong phap kiém tra mét so 1a s6 nguyén té hay hop so
a) Chia s d6 1an luot cho céc s6 nguyén t da biét tir nho dén Ion

- Néu c6 mot phép chia hét thi s6 d6 khong phai s6 nguyén tb
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- Néu chia cho dén luc sb thuong nho hon sé chia ma cac phép chia van con sé du thi s6 d6 1a
sb nguyén tb

b) Mot s6 ¢6 2 wéc s6 16n hon 1 thi sé d6 khong phai s6 nguyén t6. Udc sé nguyén td cua
mot hop s6 a khong vuot quéa ~/a . Nhu vay dé kiém tra s a 12 hop s6 hay khong ta chia sb a
cho mot sé nguyén t6 nao d6 nhoé hon +/a, néu phép chia hét thi a 1a hop sé.

¢) V6i neN",n>1 ta kiém tra theo cac budc sau :

- Tim STN k sao cho : k* <n<(k+1)?

- Kiém tra xem n cd chia hét cho cac s6 nguyén té nhé hon hoac bang k khéng ?

+) Néu c6 chia hét thi n 1a s6 hop s6

+) Néu khéng chia hét thi n 1a hop sb

4. Phan tich mét sé ra thira s6 nguyén to

- Phan tich mot s6 tu nhién 16n hon 1 ra thira s6 nguyén t6 1a viét sé6 d6 duéi dang mot tich
cac thira s6 nguyén té

+ Dang phan tich ra thtra s6 nguyén té cia mdi sé nguyén té la chinh sé do

+ Moi hop s6 déu phan tich dugc ra thira sé nguyén to

Ching han A=a“b’c’ trong dé a, b, ¢ 1a cac s6 nguyén té va a, B,..y e N” khi d6 cac udc sb
cia A duoc tinh bing (a+1)(B+1)..(r+1)

aa+1 _1 bﬂ+1_1 C7+l _1
a-1 b-1 " c-1

Tong cac udc sé cua A dugce tinh bang cong thic
5. S6 nguyén té cung nhau

- Hai s6 a va b nguyén t6 cung nhau khi va chi khi (a,b)=1

- Céc sb a, b, ¢ nguyén té cuing nhau khi va chi khi (a,b,c)=1

- C4c s6 a, b, ¢ d6i mot nguyén t6 cting nhau khi va chi khi (a,b)=(b,c)=(c,a)=1

B. Mot sb dang toan

Dang 1: Kiém tra mét s6 1a sé nguyén té hay hep so

Co s¢ Ciia phwong phdp kiém tra 12 chia s¢ a cho cac sé nguyén té nhé hon a, néu xdy ra
m¢t phép chia hét thi a 14 hop sé va néu khdng co phép chia hét nao xdy ra thi a 1a sé nguyén

4
A

to.

——
N
| —




Bai 1: Tong, hiéu sau 1a s6 nguyén té hay hop s6
a) 3.4.5.6+7.8 b) 5.7.9.11-2.3.4.7
c) 35.7+11.13.17 d) 16354+ 67541

Huwéng suy nghi : Pé kiém tra mét s6 A 1a sé nguyén té hay hop so ta kiém tra xem A c6 chia
hét cho cac sé nguyén té khéng virot qua VA khong. Néu sé A lén hon p ma chia hét cho sé
nguyén té p thi A 1a hop so. Ngoai ra quan sat cac tong, hiéu trén ta dir dodn cdc tong, hiéu
trén 1 c&c hop so, do dé ta chi ra c&c tong, hiéu trén chia hét cho mét s nguyén té nhé hon
la dwoc. Théng thirong Véi cac bai tap kién thite nhur trén ta thwong Kiém tra dén tinh chan 1é
hogc si dung tinh chdt chia hét ciia mét tong.

Loi giai
a) Ta co 3.45.6+7.8=4(35.6+7.2) chia hét cho 4. Vay tong trén Ia hop s6
b) Ta c6 5.7.9.11-2.3.4.7=7(5.9.11-2.3.4) chia hét cho 7. Vay hiéu trén 1a hop sb

c) Taco 3.5.7+11.13.17 14 56 chin 16n hon 2 nén suy ra tong trén 1a hop s6

d) Ta cd 16354+67541 c6 chit s6 tan clng 12 5 nén chia hét cho 5. Vay tong trén 1a hop sé.

Bai 2: Tong, hiéu sau 1a s6 nguyén t6 hay hop sé
a) 5.6.7+8.9 b) 5.7.9.11.13-2.3.7
C) 5.7.11+13.17.19 d) 4253+1422

Huwéng suy nghi - Quan st cac tong, hiéu trén ta dw dodn cdc tong, hiéu trén 1a cac hop so,

do dé ta chi can chi ra cac tong, hiéu trén chia hét cho mét s6 nguyén té nhé hon la duweoc.
Lo gidi

a) Ta c6 5.6.7+8.9=3(5.2+8.3) chia hét cho 3. Vay tong trén 1a hop s6

b) Ta c6 5.7.9.11.13-2.3.7=7(5.9.11.13- 2.3) chia hét cho 7. VVay hiéu trén la hop s6

c) Taco 5.7.11 va 13.17.19déu 14 sb 1é nén tong caa ching 1a s6 chin nén ching 1a hop s6

d) Ta cd 4253+1422 c6 chit s6 tan cing 12 5 nén chia hét cho 5. Vay tong trén 1a hop so.

Bai 3: Tong, hiéu sau 1a s6 nguyén tb hay hop sb
a) 17.18.19.31+11.13.15.23 b) 41.43.45.47+19.23.29.31

Loi gidi
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a) Ta c6 17.18.19.31+11.13.15.23=3(17.6.19.31+11.13.5.23) chia hét cho 3 nén tong 1a hop sb

b) Ta cO 41.43.45.47 14 56 1 va 19.23.29.31 12 56 1& nén 41.43.45.47+19.23.29.31 14 s6 chin va 16n

hon 2 nén tong trén 1 hop sd.

Bai 4:

minh day sé trén c6 mét woc khéc 1 va chinh nd. Dé thdy sé a chia hét cho cac sé
2;3;4....;2008 nén day S6 trén cing twong ung chia hét cho2:3:4....:2008. Do dé cdc s6 cua day
trén déu 1a hop so.

Loi giai
Dé théy a chia hét lan luvot cho 2 ;3 :4; ...: 2008, do d6 a+2a+3:a+4;..;a+2008 lan luot

chiahétcho2:3:4;...;2008. Bong thoi cac s6 a+2a+3a+4;..;a+2008 déu l6n hon 2. Do

Bai 5:

Thay d bang chit s6 d nao dé 5d 1a mot s nguyén td.

Hudng suy nghi - Ta thdy d |a chiz s6 gn cing cua 5d do d6 d e{0;1,2;...;9}. Tir @6 dé kiem
tra 5d 1a s6 nguyén té hay hop sé ta thay truc tiép cac chir sé d nhuw trén.
Loi gidi
Taco de{0;12;....;9}.
- Néu d € {0;2;4;6;8} = 5d chia hét cho 2 nén Ia hop sé.
- Néu d e{1,7} =5d chia hét cho 3 nén I1a hop sb.
- Néu d =5=5d chia hét cho 5 nén 1a hop s.
- Néu d e{3;,9} =5d 1a s6 nguyén t6

Vay véi d e{3;9} thi 5d 1a s6 nguyén to.
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Bai 6:
Véi mbi s6 tu nhién n thi cac s6 sau 1a s nguyén td hay hop sb

a) n”+12n b) 3"+6

Huwéng suy nghi : Duw dodn rang cac so trén chi 1a s6 nguyén té véi mét so trirong hop cia n,

dé dé ta thay mét sé gia tri dac biét dé kiém tra. Vi céc gia tri bat ky con lgi ta ching minh

no 1a hop sé, tirc 12 ta sé ching minh cac sé dé chia hét cho mét s6 nguyén té nhé hon né.
Lo gidi

a) Taco n*+12n=n(n+12)

D& thay n+12>1= n(n+12) c6 thém hai udc la n va n+12. Do vay

- Néu n=1=n?+12n=n(n+12) =13 1a s6 nguyén to.

- Néu n>1=n?+12n 12 mot hop sd.

b) Néu n=0=3"+6=7 1as6 nguyén td

Néu n>1=3"+6 chia hét cho 3 nén Ia hop sb.

Bai 7: Véi mdi so ty nhién n thi cac so sau 1a so nguyén tb hay hop s6

a) A=(2n+5)(3n+1) b) B=(n-2)(n*+n+7)

Loi gidi
a) Do A=(2n+5)(3n+1) nén A c6 hai u6c la 2n+5 va 3n+1
D& thay véi n 12 s6 ty nhién nén 2n+5>1. Do d6 dé A 1a s6 nguyén to thi 3n+1=1<n=0
Khi d6 A=5 1as6 nguyén to.
Nhu vay néu n>1=2n+5>13n+1>1= A 1a hop sb.
Vay néu n=0= A 1a s6 nguyén t5 va néu n>1= A 1a hop sb.
b) Ta cd A la s tu nhién nén n>2= A=(n—2)(n2+n+7) nén A co6 hai uéc la n-2 va
n?+n+7. D& thdy n+n+7>1= dé A la s6 nguyén t6 thi n-2=1en=3=A=17 14 s6
nguyén t5. Nhu vay khi n>4 thitacd n-2>1 va n2+n+7>1= A la hop s6

Vay néu n=3 thi A las6 nguyén t6 va néu n>4 thi A 1a hop s.

Bai 8: Tim sd tu nhién n, sao cho

a. (2n+5)(3n+1) 1a s6 nguyén t6 b. (n-2)(n?+n+7) 1a s6 nguyén té
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C. (n+1)(n?+n+7) 12 sd nguyén tb d. n2-1 la sé nguyén té

Loi gidi

2n+5>1

a.Néun>1— — (2n+5)(3n+1) 1a hop sb
3n+1>1

Néu n=0->(2n+5)(3n+1) =5 la s6 nguyén t5. 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 12 hop s6
n“+n-1=n(n+1)-1>1

+) n>3—>{

Vay n =0 hoacn=3.
C. n=0(t/m);n>1(loai)

n > 3(loai)

d. Taco: n —1:(n+1)(”_1)_){”:2(tm)

Bai 9: Cac so sau la s6 nguyén t6 hay hop so, biét p 1a sé nguyén to
a. A=p’>+p+2018 b. B=p®+p+2

C. p®+2000 d. D=11..1211....1

—
2017 2017

Loi gidi

a. A=p’+p+2018= p(p+1)+2018 — A 1a 6 chan nén A 1a hop s vi A 16n hon 2
5/_/

3
b. B=p?+p+2=p(p+1)+2 lasb chin Ién hon 2 nén 13 hop s6

C. p?+2000

+) p=2->C:chan— la hop sb

+) p=3—>C=2009:7— la hop sb

+) p>3— p?i3 du 1 = p?+2000:3— la hop s6 vi 2000 chia 3 du 2

d. Tong cac chir s6 caa D 1a: 2017 + 2 + 2017 chia hét cho 3 nén D chia hét cho 3va D > 3

nén D 1a hop sé

Bai 10:

Cht:ng minh rang véi moi s6 tu nhién n > 1 thi n°+n*+1 khong phai sé nguyén té

Loi gidi
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Dung phuong phap hé sb bét dinh phan tich dugc : n®+n*+1=(n* +n+1)(n° —n+1)

Taco: n>1-n’+n+Ln’-n+1>1— la hop s

Bai 11:

Tim tat ca céc cap sb6 nguyén duong ( Ty nhién ) (a,b) sao cho a* + 4b* 1a s6 nguyén té

Loi giai

Ta cO: a*+4b* =(a’+2b%)* —(2ab)* = (a® + 2ab + 2b*)(a’ — 2ab + 2b?)
+) Néu cap sé nguyén khdng can xéta, b =0

+) Néu cap s6 tu nhién, ta phai xéta,b=0

-Néua=0thi A=4a"(loai)

- Néu b =0 thi A =a" (khdng la s nguyén t5)

-Néu a,b>1-»a’+2ab+2b>>a’ —2ab+2b? >1

Pé A 1a s6 nguyén t6

<a=b=1—-> A=5(tm)— (a,b)=(11)

2 2 _ 2 2 a-
—a"—-2ab+2b°=1<(a-bh)"+b —l<:>{b_1
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Dang 2: Bai toan tim céc sé tw nhién 1a sé6 nguyén t6 hay hop so

Dang bai toan tim sé nguyén té hay hop sé hay mét sé tu nhién ndo dé théa man mét yéu cau
nao dé. Véi dang todn nay ta thwong du dodn trieéc sé can tim tir o siz dung logi trir cac sé

khéng théa man yéu cau bai toan.

Bai 1: Tim tat ca cac sé nguyén t6 p sao cho

a) p+2; p+4ciing 1a sb nguyén té b) p+10; p+14 cling 1a s6 nguyén t6

Huwéng suy nghi - Nhdn thay p = 3 thi cac day so trén déu 1a cac sé ngyén to. Nhuw vdy ta can
chitng minh véi cac sé nguyén té p khac 3 thi mét trong céc sé cua day sé 1a hop sé. Chi y
rang véi sé nguyén té p khac 3 thi p chia 3 ¢6 sé dur la 1 hodc 2. Tir dé ta ¢é cdc hwéng sau
+ Huéng 1: Ta bé sung vao day so da cho mét sé sao cho sé dé chia hét cho 3 khi p = 3.
Nhur vdy khi p khong chia hét cho 3 thi sé diroc b6 sung ciing khéng chia hét cho 3, do dé mét
trong hai sé cua day phdi chia hét cho 3.
+ Huwrong 2 = Xét cdc truong hop p=3k+1L p=3k+2, tir d6 chi ra mét trong hai sé cia day so
trén 1a hop sé.

Loi gidi
a) p+2; p+4ciing 1a sb nguyén té
*) Loi giai 1: Xét ddy s6 sau p+2;p+3;p+4 1a ba sé ty nhién lién tiép, khi d6 trong diy sb
c6 1 s6 chia hét cho 3
+ Néu p=2= p+4=6 chia hét cho 3 nén 1a hgp s. Do d6 p =2 khdng théa man yéu ciu cua
bai toan.
+ Néu p=3= p+2=5;p+4=7 déu la s6 nguyén t, 46 d6 p=3 thoa man yéu cau cua bai
toan.
+ Néu p>3, khi d6 do p 1a sd nguyén t5 nén p c6 hai dang p=3k+L p=3k+2 Vvoi k 12 s6 tu
nhién khac 0. Nhu vay trong day sé trén thi p+3 khdng chia hét cho 3, do @6 p+2 hoic p+4
chia hét cho 3. Do d6 p>3 khong thoa man yéu cau cua bai toan. Vay p=3 1a sé nguyén tb
can tim.
*) Lo giai 2: Gia st véi p=2 12 s6 nguyén té ta co p+2=4 1a hop s6. Do d6 p=2 khdng

thoa man. V&i p=3 12 s6 nguyén td, khi d6 p+2=5;p+4=7 déu la s nguyén td, do d6 p=3
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thoa man yéu cau bai toan. Vi p>3, khi d6 p 1a sé nguyén té nén p phai c6 hai dang la
p=3k+1 p=3k+2 Véik 12 56 tu nhién khac 0, ta co :

+ Néu p=3k+1 12 sb nguyén td, khi d6 ta co p+2=3k+1+2=3k+3 chia hét ho 3 nén I1a hop
s6, do d6 p =3k +1 khong thoa man

+ Néu p=3k+2 1a s nguyén td, khi d6 ta c6 p+4=3k+2+4=3k+6 chia hét ho 3 nén Ia hop
$6, do @6 p=3k+2 khdng thoa man. Vay p=3 la sé nguyén t6 can tim.

b) p+10; p+14 ciing la s6 nguyén to

*) Loi giai 1: Xét ddy s6 sau p+10; p+12; p+14 1a ba sb ty nhién chin hoic 16 lién tiép, khi d6
trong day sé cd 1 s chia hét cho 3

+ Néu p=2= p+10=12 chia hét cho 3 nén la hop s6. Do d6 p=2 khdng théa man yéu cau
cua bai toan.

+ Néu p=3= p+10=p+13; p+14=p+17 déu 1a sé nguyén td, 46 d6 p=3 théa man yéu cau
cua bai toan.

+ Néu p >3, khi d6 do p 1a sd nguyén t6 nén p co hai dang p=3k+1 p=3k+2 Vvoi k 1a s tu
nhién khac 0. Nhu vay trong day sé trén thi p+12 khdng chia hét cho 3, do d6 p+10 hoic
p+14 chia hét cho 3. Do d6 p>3 khong thoa man yéu cau cua bai toan. Vay p=3 1a sd
nguyén té can tim.

*) Loi giai 2: Gia str v6i p=2 12 s6 nguyén t6 ta c6 p+10=12 la hop s6. Do d6 p=2 khdng
thoa man. Vi p=3 1a s6 nguyén td, khi d6 p+10=13; p+14=17 déu la s6 nguyén t5, do dé
p =3 thoa man yéu cau bai toan. Vi p>3, khi d6 p 1a s6 nguyén té nén p phai c6 hai dang la
p=3k+1 p=3k+2 Véik 12 56 tu nhién khac 0, ta co :

+ Néu p=3k+1 12 sd nguyén td, khi d6 ta c6 p+14=3k+15 chia hét ho 3 nén 1a hop sd, do d6
p =3k +1 khong théa mén

+ Néu p=3k+2 a6 nguyén té, khi d6 ta cd p+10=3k+12 chia hét ho 3 nén 1a hop s6, do d6

p=3k+2 khdng thoa man. Vay p=3 la s nguyén tb can tim.
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Bai 2: Tim tat ca c4c s6 nguyén té p sao cho
a) p+2;p+6;p+8 p+10 ciing la s nguyén td

b) p+6;p+8; p+12; p+14 ciing 1a sb nguyén tb

Huwéng suy nghi: Thir cac gia tri 2, 3, 5 ta nhan thay véi p=5 thi cac day so trén déu la céc
6 nguyén té. Nhuw vdy ta can chizng minh véi cac sé nguyén té p khac 5 thi mét trong céc sé
cua day 1a hop sé. Chl Y rang véi sé nguyén té p khac 5 thi p chia cho 5 ¢6 s6 du 1 hodc 2
hodac 3 hoac 4 Tur do ta co cac huwong sau
+ Huwong 1: Ta bé sung vao day sé da cho mét sé sao cho sé do chia hét cho 5 khi p = 5, nhw
vay khi p khong chia hét cho 5 thi sé dwroc bé sung ciing khéng chia hét cho 5. Ma trong day
s6 lubn c6 mét sé chia hét cho 5, do dé mot trong cac sé cia day sé dd cho phdi chia hét cho
5
+ Huwong 2: Xét cdc trueong hop p=5k+1 p=5k+2; p=5k+3; p=>5k+4, tur do chi ra m¢t trong
cac so cua day so 1a hop sé

Loi gidi
a) p+2;p+6; p+8; p+10 ciing 1a sb nguyén to
*) Céch 1: Xét ddy s6 p+2;p+6;p+8 p+10;p+14 . Dy rang 2, 6, 8, 10, 14 c6 mot sb chia
hét cho 5 nén 5 so ty nhién trong ddy trén chan luén c6 mot so chia hét cho 5
+ Néu p=2,khi d6 p+2=4 chia hét cho 2 nén 1a hgp sb. Do d6 p=2 khéng thoa man
+ Néu p=3, khidé p+6=9 chiahét cho 3 nén Ia hop sé. Do dé6 p=3 khéng thoa man
+ Néu p=5,khi d6 p+2=7;p+6=11% p+8=13; p+14=19 déu la c4c sb nguyén t6. Do d6 p=5
thoa man yéu cau bai toan
+ Néu p>5, khi d6 do p 1la sé nguyén t6 nén p c6 cac dang
p=5k+1 p=5k+2; p=5k+3;p=5k+4 VSi k 12 s6 ty nhién khac 0. Nhu vay trong day trén thi
p+10 khéng chia hét cho 5, nén trong cac sé p+2; p+6; p+10; p+14 c6 mot sé chia hét cho 5.
Do d6 p>5 khong thoa man yéu cau bai toan. Vay p=5 1a sé nguyén té can tim.
*) Cach 2: Gia st p=2 la s6 nguyén td, khi d6 ta c6 p+2=4 1a hop s, do 46 p=2 khdng

thoa man yéu cau bai toan. Vi p=3 1a sé nguyén t6 khi d6 p+6=9 1a hop sb, do d6 p=3
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knéng théa man bai toan. Vi p=5 la s6 nguyén t5, khi do
P+2=7p+6=11 p+8=13; p+14=19 déu 1a sd nguyén td, do d6 p=5 thoa man yéu cau bai
toan. Vi p>5, khi d6 p c6 cac dang p=5k+L p=5k+2; p=5k+3;p=5k+4 Vi k 1a s6 tu
nhién khac 0. Ta xét cac trueong hop sau

+ Néu p=>5k+1 la s6 nguyén tb, khi d6 p+14=>5k+15 1a hop s6, do 46 p =5k +1 khong thoa
man yéu cu bai toan.

+ Néu p=5k+2 1a s6 nguyén tb, khi 46 p+8=5k+10 1a hop sb, do d6 p=5k+2 khdng thoa
man yéu cau bai toan.

+ Néu p=>5k+3 la so nguyén to, khi d6 p+2=5k+5 la hop s6, do &6 p=5k+3 khong thoa
man yéu cu bai toan.

+ Néu p=5k-+4 la sd nguyén to, khi d6 p+6=>5k+10 1a hop s6, do d6 p=5k+4 khéng thoa
man yéu cau bai toan. Vay p=5 1a sé nguyén to can tim.

b) p+6; p+8 p+12; p+14 ciing 1a sd nguyén to

*) Cach 1: Xét day s p+6;p+8; p+12: p+14. D&y ring 2, 6, 8, 10, 14 c6 mot s chia hét cho
5 nén 5 s6 tu nhién trong day trén chin luén c6 mét sb chia hét cho 5

+ Néu p=2, khi d6 p+6=8 chia hét cho 2 nén Ia hop s6. Do d6 p=2 khdng thoéa man

+ Néu p=3, khidé p+6=9 chiahét cho 3 nén Ia hop s6. Do dé6 p=3 khéng thoa man

+ Néu p=5, khi d0 p+6=11 p+8=13;p+12=17; p+14=19 déu la cac s6 nguyén t6. Do d6
p=>5 thoa man yéu cau bai toan

+ Néu p>5, khi d6 do p 1a sb nguyén t6 nén p co6 cac dang:
p=5k+1 p=5k+2; p=5k+3; p=5k+4 VSi k 12 s6 ty nhién khac 0. Nhu vay trong day trén thi
p+10 khéng chia hét cho 5, nén trong cac s6 p+6; p+8; p+12; p+14 ¢ mdt sé chia hét cho 5.
Do d6 p>5 khong thoa man yéu cau bai toan. Vay p=5 1a s6 nguyén té can tim.

*) Cach 2: Gia sat p=2 1a s6 nguyén t6, khi d6 ta c6 p+6=8 la hop s, do d6 p=2 khdng
thoa man yéu cau bai toan. Vi p=3 1a sé nguyén t6 khi d6 p+6=9 1a hop sb, do d6 p=3
khong thoa man bai toan. Véi  p=5 la s6 nguyén t, khi do

p+6=11 p+8=13; p+12=17; p+14=19 déu la sd nguyén t6, do d6 p=>5 thoa man yéu cau bai
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toan. Vi p>5, khi d6 p c6 cac dang p=5k+1L p=5k+2;p=5k+3;p=5k+4 VGi k 1a s6 tu
nhién khac 0. Ta xét cac trueong hop sau

+ Néu p=>5k+1 la s6 nguyén tb, khi d6 p+14=>5k+15 1a hop s6, do 46 p =5k +1 khong thoa
man yéu cau bai toan.

+ Néu p=5k+2 1a s6 nguyén tb, khi d6 p+8=5k+10 1a hop sb, do d6 p=5k+2 khdng thoa
man yéu ciu bai toan.

+ Néu p=5k+3 la sd nguyén td, khi 46 p+12=>5k+15 la hop 6, do d6 p=5k+3 khong thoa
man yéu cau bai toan.

+ Néu p=5k+4 la s6 nguyén tb, khi 36 p+6=5k+10 1a hop sb, do d6 p=5k+4 khdng thoa

man yéu cau bai toan. Vay p=5 1a sé nguyén té can tim.

Bai 3:

Tim tat ca cac so nguyén to p va g sao cho cac sé 7p+q Va pg+11 ciing la s6 nguyén to.

Huwéng suy nghi: Do pgq+11 1a s6 nguyén to nén pg+11 1a sé nguén to lé do dé pq 1a so
chan, khi dé it nhat mét trong hai sé p hodc q bang 2. Pén day ta xét cdc trieong hop p =2
hodc q=2 dé tim sé nguyén té con lai.

Loi giai
Néu pg+11 1a s6 nguy@n té thi n6 phai 1a sé 1& vi n6 1a s nguyén té 16n hon 2. Suy ra pq la
s6 chén, khi d6 it nhat mot trong hai sb p hoac q bang 2. Ta xét cac trudng hop sau
- Truong hop 1: Véi p=2. Khi d6 ta can tim s6 nguyén té q dé 7p+q=14+q va 2q+11 I
cac sb nguyeén to
+Néu q=2=7p+q=7.2+2=16 la hop s6 nén q =2 khdng thoa man
+ Néu q=3=2q+11=2.3+11=17;q+14=3+14=17 1a c4c sb nguyén t5, do d6 q=3 thoa man
+ Néu g >3, khi d6 q 1a sb nguyén t6 nén q c6 hai dang q =3k +1q=3k+2 Vvoi k 1a s6 tu nhién
khéc 0.
V6i q=3k+1=>q+14=(3k +15):3 13 hop s6. V&i q=3k +2= 2q+11=2(3k +2)+11=(6k +15):3 13

hop s6. Do d6 cac s6 nguyén té q>3 khong thoa man yéu cau bai toan.

——
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- Trwong hep 2: Vi g=2. Khi d6 ta can tim s nguyén tb p dé 7p+q=7p+2 va 2p+11 la
cac sb nguyeén tb

+Néu p=2=7p+2=7.2+2=16 lahop s6 nén p=2 khdng thoa man

+Néu p=3=2q+11=2.3+11=17;7p+2= 23 la c4c s6 nguyén t5, do d6 p=3 thoa man

+ Néu p>3, khi d6 p 1a sé nguyén t6 nén q c6 hai dang p=3k+Lp=3k+2 V&i k 1a 6 tu
nhién khéac 0.

Vi p=3k+1=7p+2=(21k+9):3 1a hop sb. V&i p=3k+2=>2q+11=2(3k +2)+11=(6k +15):3
la hop s6. Do d6 cac s6 nguyén té q>3 khdng thoa man yéu cau bai toan.

Vay ta dugc cac sé nguyén to (p;q)=(2;3);(3;2) thoa man yéu cau bai toan.

Loi giai tom tat

Tacod: pg+11>3 nén 1a s nguy@n té I¢ — pq: chan —{p

+) p=2-—q,q+14,2q+11: lacacsonguyento

Néu q =3k +1— q+14:lahopso

Néu q =3k +2—>2q+11:lahopso — q=3k > =3 —>tm— p=2,4=3
+) q=2— p;7p+2;2p+11:lacacsonguyento

Xét s6 du chia cho 3 — p=3,q=2(tm)

Bai 4:
Tim mot sé nguyén t6, biét rang s6 d6 bang tong cua hai s nguyén té va bang hiéu hai sb

nguyeén tb

Huwéng suy nghi: Goi sé6 nguyén to can tim 1a p. Vi p vira 1a téng vira 12 hiéu cua hai so
nguyén té nén p > 2. Goi a, b, m, n 1& cac sé nguyén t6 théa man p=a+b=m-n. Khi dé dé
thdy b=n=2. Tir d6 ta dwoC a=p-2:m=p+2. Ta chuyén thanh bai toan tim s nguyén to p
dé p-2;p+2 ciing la s6 nguyén to.

Loi gidi
Goi s6 nguyén té can tim 1a p. Vi p vira 1a tong vira 14 hiéu cua hai sé nguyén té nén suy ra

p>2. Goi a, b, m, n 1a cac sé nguyén t thoa mdn p=a+b=m-n. Khi d6 d& thdy b=n=2. Tu

——
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d6 ta duoC a=p-2;m=p+2. Ta ditim s6 nguyén té p dé a=p-2;m=p+2 ciing 13 sé nguyén

4
A

to
+ Néu p=2= p-2=0 khong phai s nguyén t6. Do 46 p=2 khong thoa man yéu cau

+ Néu p=3= p-2=1 khong phai s nguyén t5. Do d6 p=3 khdng théa man yéu ciu

+Néu p=5=p-2=3p+2=7 déu la cac sb nguyén td. Do d6 p=5 thoa man yéu cau.

+ Néu p>5 khi d do p 1a sd nguyen t56 nén p c6 cac dang
P=5k+1L p=5k+2;p=5k+3;p=5k+4 VGi K 1a sb ty nhién khac 0. Khi d6 dé thdy p-2 hoic
p+2 chia hét cho 5. Do d6 p>5 khdng thoa man yéu cau bai toan.

Vay p=5 lasb nguyén to can tim.

Hoac:

Goi s6 hguyén t6 can tim 12: a

Theobdirataco:a=b+c=d—e(a, b, c, dlacac sé nguyén t5 )

Déthay :a=b+c>2 —a lasd nguyén to Ié —b,c khéac tinh chin I¢

Giastb>c »>c=2

, a=d-e d,e = chan,le
Co: - —>e=2
a:le d>e

Viya=b+2=d-2 >d=b+4—>bb+2b+4 lasé nguyéntd -b=3-sa=5d=7

Vay a = 5 1a s6 nguyén tb can tim

Bai 5:

Tim tat ca cac so nguyén té p dé p*+2 ciing 1a s6 nguyén to

Huwdéng suy nghi: Thir c&c gia tri 2, 3, 5 ta nhdn thdy véi p = 3 théa man yéu cau bai toan.
Nhuwr vdy ta can chiing minh véi cac so nguyén to p khac 3 thi p*+2 1a hop sé. Cha y rang
khi p chia 3 ¢ s6 dur la 1 hodc 2 thi p? chia 3 lubn ¢6 sé du 1a 1, tir @6 p* chia 3 ciing luén
c6 sd dula 1. Do vay p*+2 1ahop so

Loi gidi
Ta xét cac truong hop sau:
- Truong hop 1: Xét p=2 1a s6 nguyén t6 ta c6 p*+2=18 1a hop s6. Do d6 p=2 khdng

thoa méan

——
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- Truong hop 2: Xét p=3 12 s6 nguyén tb ta cd p*+2=83 1a sé nguyén t6. Do d6 p=3 thoa
man yéu cau bai toan

- Truong hop 3: Xét p>3, khi d6 p 1a s6 nguy@n té nén p chi c6 hai dang p=3k+1 p=3k+2
véi k 14 sb tu nhién khéc 0. Ta c6:

+ Néu p=3k+1 la s6 nguyén t6, khi d6 p* chia 3 ¢6 s6 du 1a 1, suy ra (p*+2):3 nén 12 hop
$6, do @6 p=3k+1 khong thoa man

+ Néu p=3k+2 la sé nguyén to, khi d6 p® chia 3 c6 s6 dw 1a 1, suy ra (p*+2):3 nén Ia hop
sb, do d6 p=3k+2 khéng thoa man.

Vay p=3 lasb nguyén té can tim

Bai 6:

Tim tat ca cac so nguyén to p dé 2p? -3 va 2p?+3 deu la cac so nguyén to.

Huwéng suy nghi: Thir cac gia tri 2, 3, 5 ta nhdn thay véi p = 5 théa man yéu cau bai toan.

Nhuw vy ta can chitng minh véi cac sé nguyén té p khac 5 thi 2p? -3 hodc 2p?+3 1a hop sé.
Lo gidi

Ta xét cac truong hop sau:

- Truong hop 1: Xét p=2 1a s6 nguyén t6 ta c6 2p>—3=5;2p>+3=11 déu la cac s6 nguyén

t6. Do d6 p=2 thoa man yéu cau bai toan.

- Truong hop 2: Xét p=3 1a sd nguyén té ta c6 2p?+3=21 1a hop s, do d6 p=3 khdng

thoa man yéu cau bai toan.

- Trwong hop 3: Xét p=5 1a sb nguyén té ta cd 2p?—3=47;2p? +3=>53 déu la sé nguyén td,

do @6 p=5 thoa man yéu cau bai toan.

- Truwong hop 4: Xét p>5 khi dop co cdcdang p=5k+1 p=5k+2;p=5k+3;p=5k +4

Trong d6 k 1a s6 ty nhién khac 0

+ Néu p=5k+1 1a s6 nguyén to, khi d6 p? chia 5 c6 sb du 1a 1, suy ra 2p?+3 chia hét cho 5

nén 1a hop sb. Do d6 p=>5k+1 khdng thoa man yéu cau bai toan.

+ Néu p=5k+2 lasb nguyén td, khi d6 p? chia 5 c¢d s6 du 1a 4, suy ra 2p?—3 chia hét cho 5

nén 1a hop sb. Do d6 p=>5k+2 khong thoa man yéu cau bai toan.

( 1
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+ Néu p=>5k+3 lasd nguyén td, khi d6 p? chia 5 c¢d s6 du 1a 4, suy ra 2p>—3 chia hét cho 5
nén 1a hop s6. Do d6 p=5k+4 khdng thoa man yéu cau bai toén.
+ Néu p=5k+4 lasb nguyén td, khi d6 p? chia5 ¢ s6 du 1a 1, suy ra 2p?+3 chia hét cho 5
nén 12 hop s6. Do d6 p =5k +4 khéng thoa man y&u cau bai toan.

Vay pe{2;5) 1a cac sb nguyén té can tim.

Bai 7:

Tim tat ca cac s6 nguyén té p dé 2° + p? ciing 1a cac sd nguyén té.

Huwong suy nghi: Thir cac gia tri 2, 3, 5 ta nhan thay véi p = 3 thda man yéu cau bai toan.
Nhw vdy ta can chieng minh véi cac sé nguyén té p khac 3 thi 2° + p? 1a hop sé. Pé Y rang p
> 3 thi p chia 3 ¢6 S6 duw la I hodc 2, khi d6 p* chia 3 ubn c6 s dur la 1. Tir d6 ta can ching
minh dwoc 2° chia 3 ¢6 s6 dw la 2. Tuwong ti xét truong hop p=3k+1L p=3k+2. Tuy nhién
voi 2 truong hop nhw vay ta chua thé chi ra dwoc 2° chia 3 ¢6 sé dur la 2. Ta biét I‘cing moi s6
nguyén té p 16m hon 3 biéu dién duwoc dudi hai dang p=6k+1L p=6k+5 tir dé ta xét hai
triong hop nhu trén dé chirg minh 2° chia 3 ¢6 6 duwe la 2.

Loi gidi
Ta xét cac truong hop sau:
- Truwong hop 1: Xét p=2, khi d6 ta dugc 2° + p? =22+22=8 14 hop s6
- Truwong hop 2: Xét p=3, khi d6 ta duoc 2° + p? =22 +3? =17 1a s6 nguyén té.
- Trwong hop 3: Xét p>3, khi d6 p 1a s6 nguyén té nén p khong chia hét cho 3 né p c6 hai
dang p=6k+1Vva p=6k+5 Vi k14 sé tu nhién.
+ Néu p=6k-+1, khi d6 ta co 2° + p? = 2% +(6k +1)* = 2.64" +(6k+1)°. Ta cd 64* chia 3 ¢ sb
du 1a 1 nén 2.64% chia 3 ¢6 s6 du 1a 2, lai c6 (6k+1)° chia 3 c6 s6 du la 1. Nhu vay
2° + p* =2.64" +(6k +1)° chia hét cho 3 hay 2° + p? 1a hop sb.
+ Néu p=6k+5, khi d6 ta co 2° + p? = 2%° 4+ (6k +5)° = 2°.64* +(6k +5)*. Ta cd 64* chia 3 c6 s6
du 1a 1 nén 32,64 chia 3 ¢6 s6 du 1a 2, lai c6 (6k+5)° chia 3 c6 s6 du la 1. Nhu vay

2" + p? =2°.64" +(6k +5)° chia hét cho 3 hay 2° + p* 12 hop sb.

( ]
{ 16 )




Do d6 cac s6 nguyén t6 16n hon 3 khong thoa man bai toén.

Vay p=3 lasé nguyén té can tim.

Bai 8:
Tim ba s6 nguyén té lién tiép nhau sao cho tong binh phuong cua ba sé d6 ciing 13 mot sb

nguyén to.

Huwéng suy nghi: Goi ba sé nguyén té lién tiép nhau can tim 1a x, y, z va x<y<z. Dé Y rang
V6 CAc so nguyén té 16n hon 3 thi binh phwong cuia né chia 3 1udn ¢d sé dir la 1. Do vay Véi
3<x<y<z thi (x+y?+2%):3. Tir d6 ta chi can xét cAc bg so nguyén to lién tiép nhau nhu
(2;3,5);(3,5;7) dé kiém tra.

Loi giai
Goi ba s6 nguyén té lién tiép nhau 1a x,y,z va x<y<z. Ta xét cac trudng hop sau:
- Truong hop 1: V6i x=2;y=3z=5. Khi d6 x*+y?+22=38:2 1a hop s6. Trudng hop nay
khong thoéa man
- Truwong hop 2: Voi x=3y=5z=7. Khi d6 x?+y*+2? =83 14 s6 nguyén to.
Vay bo basé (x;y;z)=(3;57) 1a bo ba so nguyén to lién tiép
- Truong hop 3: V6i x>3=y>52>7 trdd suyrax, y, z chia 3 ¢6 sé du 1a 1 hodc 2. Suy ra
x*;y% 2% chia 3 du 1 nén (x*+y*+2°):3 nén la hop s

Vay bo ba sé (x;y;z)=(3,57) 1abo ba s6 nguyén té lién tiép.

Bai 9:

cac s6 nguyén to x, y, z thoa man dang thac x” +1=z7.

Huwéng suy nghi: Tir dang thirc cia bai toan ta thay x va z khac tinh chan 1é. Nhuw vay ta can
xét hai truong hop x = 2 hodc z = 2. Nhdn thdy ngay véi z = 2 thi ta thu dwoc x = 3;y =1
khong théa man yéu cau cua bai toan. Tir dé ta xét bai todn véi trieong hop x = 2 va ta ¢6 hai
hwong sau

+ Huong 1: Ta quy bai toan vé 2¥ +1=2% < 2¥ =2 ~1=(z-1)(z+1). Tir day chii y d@én 2 1a so
nguyén ta suy ra duoC z-1=2";z+1=2" Vol u+v=y

+ Huéng 2: Xét tinh chan lé ciay va z.

——
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Lo gidi
Céch 1: Tur gia thiét ta suy ra x’ va z? khac tinh chin ¢ din dén x va z ciing khac tinh chan
I6. Ma x va z | hai s6 nguyén té nén ta xét cac trudng hop sau
+ V6i x=2;z=2 thi ta dugC 2 +1=2° 2’ =(z-1)(z+1)=z-Lz+1 la c4c s6 lity thira cua 2.
Piat z-1=2";z+1=2" véi u, v |a cic s6 tu nhién khac 0 va v>u;u+v=y. Khi do ta co

~ 2" =2 u=1
2V—2“:2@2“(2V“—1):2@{ @{

2 1=1  |v=2

Vi 2" -1 1386 1¢ = z=3,y=3. Thirbo s6 (2;3;3) vao phuong trinh ta thay théa man.

+ V6i x=2z=2 thi ta ¢ x'+1=4<x*=3 do x 1a sb ¢ nén tr dang thac trén suy ra
x=3;y=1 khdng thoa man vi y=1 khéng phai la s6 nguyén to.

Vay bo ba s6 nguyén t6 thoa man yéu cau bai toan 1a (x;y;z)=(2;3;3)

Céch 2: Ngoai cach xét nhu trén ta c6 thé xét tinh chan 1é cua x, y z nhu sau

Néu x 1a s 1é suy ra x* 1asd lésuy ra z2 chan hay z=2=x’ =3

Mt khac vi x, y 1a s6 nguyén té nén ta dugc x>2,y>2=x’>22=4. Tir d6 ta c6 mau thuan.
Do d6 x 1a s6 chin nén suy ra x = 2. Khi d6 dang thtc da cho trg thanh 2" =z%. Ta xét cac
trueong hop sau:

+ Truong hop 1: Xét y 1a s6 nguyén té chan. Khi d6 y =2 nén suy ra z’ =5. Khong ton tai z
1a s6 nguyén tb thoa man

+ Truwong hop 2: Xét y la s6 nguyén t6 6. Khi d6 y co dang
y =2k +1(k S N*):> 2'41=7°=2""11=7"=24"+1=1" = 2(3+1)k +1=2"=7*3=y=3

Thir lai ta thay bo s6 (x;y;z)=(2;3;3) thoa man.

Vay bo ba s6 nguyén t6 thoa man yéu cau bai toan 1a (x;y;z2)=(2;3;3)

*) Céch ngan gon:

+) Néu x 1¢ - x’:le—>x’ +1:chan—>z=2—loai d0Z>2Vi z=x' +1>2
—>x:chan—>x=2—>2"+1=zMa y>2—»>z>5

H)YNEuylé »>y=2k+l—>z7=2%"41=42+1

Ta cO: 4“:3dul - 2.4“:3du2 —»4*2+1:3 > 72:3,z>5— khong3z — y:.chan > y=2 —>z=5,

——
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Bai 10:

Tim tat ca cac s6 nguyén té p, g, r, S sao cho p°+s%;q°+s";r° +sP ciing 1a s6 nguyén td.

Huwéng suy nghi: Quan sat cac biéu thire da cho ta thay so nguyén té s c6 mdt ¢ tat cd cac
biéu thizc, ngodi ra do p, q, s, r va cac biéu thizc trén 1a sé nguyén té nén cac biéu thire da
cho phdi 1a sé nguyén té lé. Nhuw vdy ta thay néu s 1a sé chan thi cac sé p, g, r ohair 14 sé 16
va néu s l1a so 1é thi c&c sé p, q, r phdi 14 sé chdn déu 1a sé 1é. Tir dé ta xét tinh chan 1é cua s
dé gidi bai toan.

Lo gidi
Ta xét hai truong hop sau:
- Truong hop 1: Xét s 1a sb nguyén t6 16. Khi d6 p*+s%;g° +s;r* +s° ciing 1a s6 nguyén té ta
suy ra dugc p, g, r phai 12 s6 nguyén t6 chian, do 46 p=q=r=2. Do d6 2° chia 3 du 1 nén
221 =22% chia 3 ¢6 s6 dur 13 2. Do s 1a s6 1& nén s ¢ dang s =2k +1 vai k 1a mot sé tu nhién
khac 0. Suy ra 2° = 2% chia 3 ¢6 56 du 14 2
+ Néu s khdng chia hét cho 3 thi s? chia 3 ¢6 s6 du 1a 1. Khi d6 2° +s? chia hét cho 3, ma lai
cO 2° +s2>3 nén la hop s, diéu nay mau thuin véi 2° +s? 1a s6 nguyén to.
+ Néu s chia hét cho 3, khi d6 do s 1a sd nguyén t6 nén ta dugc s = 3, suy ra duoc
2° +52 =2°+3 =17 1a 56 nguyén t6. Vay (p;q;r;s)=(222,3) 1a mot bo s6 thoéa mén bai toan.
- Truong hop 2: Xét s 1a s6 nguyén t6 chan. Khi d6 ta suy ra duoc s = 2. Mat khac theo bai
rathi p?+s%;q°+s";r°+s” clng la sé nguyén té ta suy ra duoc p, g, r phai l1a sé nguyén té 1é,
do d6 p=q=r=>3. Néu p khéng chia hét cho 3 thi p? chia 3 c6 s6 du la 1, ma lai c6 q lasé Ié
nén 29 chia 3 ¢6 s6 du 1a 2. Khi d6 p?+2° chia hét cho 3 va p?+2°>3 nén la hop sé, diéu
ndy mau thuan véi p?+2°>3 1a s6 nguyén t6. Nhu vay p chia hét cho 3, khi d6 do p 1a sb
nguyén té nén ta duoc p =3. L4ap luan twong ty ta ciing dugC p=r=3= (p;o;r;8)=(3,33;2)La

mot bo sb théa man bai toan. Vay cac bo ba sé (p;a;r;s)=(3,3,32);(22,2,3).

Bai 11:

Tim tat ca cac sb ty nhién n sao cho 3n—4;4n-5;5n-3 déu la cac sé nguyeén tb

——
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Huwéng suy nghi: Quan sat cac biéu thirc ta thdy 3n—4+4n—-5+5n—3=12n-12 1a s6 chin va

chia hét cho 3. Nhu vay trong ba s6 3n—4;4n-5:5n—3 phai cd it nhat mot sé chin. Lai thiy

4n-5L4 s6 chan nén suy ra mot trong hai s6 3n—4;5n—3 phai 1a s6 chan. Do céac s6 da cho 1a

s6 nguyén té nén ta c6 3n—4=2 hoic 5n—3=2. Tir d6 nhén xét cac trudng hop cua bai toan.
Lo gidi

Xét tong cua ba s6 di cho 13 3n—4+4n-5+5n—3=12n—12 1& s chén, suy ra trong ba sb

3n—4;4n-5:5n—3 phai c6 it nhat mot sé chin va dong thoi 1a sé nguyén té. Do d6 trong ba sb

3n—4;4n-5;5n—3 €O it nhat mot s6 bang 2. D& thay ngay 4n—5 1a s6 Ié nén ta xét 2 truong

hop:

- Truwong hop 1: Xét 3n-4=2<n=2=4n-5=3 va 5n—-3=7 déu la cac sé nguyén to. Do

vay n=2 la mot s6 théa man bai toan.

- Truong hop 2: Xét 5n-3=2<n=1=4n-5 khong phai & s6 ty nhién vi 4n<5=n=1

khong thoa man bai toan.

Vay n=2 lasb ty nhién duy nhat can tim.

Bai 12:

Tim tat ca cac so ty nhién k sao cho k+1k +77;k +99 déu la cac s6 nguyén to.

Huwéng suy nghi: Quan sat cac biéu thirc ta thdy k+1Lk+77;k+99 ta thay cac sé do khi chia
cho 3 déu ¢ s6 du la 0; 1; 2. Nhu vdy do ba so 12 so nguyén té nén phdi c6 mét sé 1a 3. Tur
do ta xét cac truong hop k+1=3 hodc k+77=3 hodc k+99=3 dé gidi toan.

Loi gidi
Mot s6 ty nhién bat ky khi chia cho 3 ¢ thé nhan mot trong cac s6 du 1a 0; 1; 2. Nhu vay sd
ty nhién k viét duoc dudi dang k =3n;k =3n+1k = 3n+2(neN). Ta xét cac truong hop
- Truong hop 1: Xét k =3n, khi d6 dé thiy k+99=3n+99 chia hét cho 3.
- Truwong hop 2: Xét k=3n+1, khi d6 d& thay k+77 =3n+1+77 =3n+78 chia hét cho 3.
- Truong hop 3: Xét k =3n+2 khi d6 dé thdy k+1=3n+2+1=3n+3 chia hét cho 3.
Nhu vay trong ba s6 k+Lk+77;k+99 ludn c6 mot sé chia hét cho 3. Nhu vay dé ba sé

k+Lk+77;k+99 l1a sb nguyén té thi mot trong ba sé phai bang 3. Dé y ring
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3<k+77<k+99=k+1=3<k=2. Khi d6 ta dugc k+77=79 va k+99=101 déu la s6 nguyén

t6. Vay k =2 14 s6 tu nhién thoa man bai toan.

Bai 13:

Tim tat ca cac sb tu nhién k sao cho k+1Lk+3:k +7:k +9;k +13;k +15 déu l1a cac s6 nguyén t6.

Loi giai
Mot s6 tu nhién bat ki khi chia cho 5 ¢6 thé nhan mét trong céc s6 du 0,1,2,3,4. Nhu vay s6 k
viét duoc dudi dang k=5nk=5n+Lk=5n+2k=5n+3k=5n+4(neN). Xét cac truong hop
sau:
- Truwong hop 1: Xét k =5n, khi d6 dé thay k+15=5n+15 chia hét cho 5
- Truong hop 2: Xét k =5n+1 khi d6 d& thiy k+9=5n+10 chia hét cho 5
- Truong hop 3: Xét k=5n+2 khi d6 d& thiy k+3=5n+5 chia hét cho 5
- Truwong hop 4: Xét k =5n+3 khi d6 dé thdy k+7=5n+10 chia hét cho 5
- Truong hop 4: Xét k=5n+4 khi d6 d& thiy k+1=5n+5 chia hét cho 5
Nhu vay trong 5 s6 k+1Lk+3;k+7;k+9:k+13;k+15 ludn c6 mot sb chia hét cho 5. Pé y rang
5<k+7<k+9<k+13<k+15=k+1=5 hoac k+3=5
+ Vi k+1=5<k =4, Khi d6 ta dugc cac sb sau déu 1a cac s6 nguyén té
kK+1=5Kk+3=7;k+7=11k+9=13k+13=17;k +15=19
+V&i k+3=5< k=2, Khi d6 ta dugc k+7=9 1a hop sb.

Vay k =4 1 sb ty nhién thoa man yéu cau bai toan.

——
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Dang 3: Chitng minh mét sé 1a sé6 nguyén té hay hop so

Nhén xét ban diau: Dang toan chizng minh mét sé 1a sé nguyén té hay hop sé ciing kha giong
dang toan thiz nhdt, tuy nhién mite dé khé cia dang toan ndy sé cao hon. Thong thiong dé
chizng minh mét sé A 1a hop sé ta phdi chizng minh a chia hét cho mét sé nhé hon A hodc ta
di chumg minh A>p V& Aip ( trong dé p la s6 nguyén t6 ) va dé chirng minh a & s6 nguyén

t6 thi ta can phdi chizng minh a khéng chia hét cho sé nguyén té nao nhé hon fa .

Bai 1:

Cho p va g Ia hai sé nguyén t6 I¢ lién tiép. Chang minh rang p;q 1a hop s6.

Huwéng suy nghi: Do p va q la cac sé nguyén té 1é nén tong p + q 1a sé chan, nhuw vy dé
chizng minh % la hop sé ta chi can chiing minh % |6m hon mét s6 nguyén té nao dé la

duoc.
Loi giai

Do p va q la hai s6 nguyén té 1é lién tiép nén p2 |a sb tu nhién. Do p va q co vai trd nhu
nhau nén khdng mét tinh tong quat ta gia st p<q=2p<p+q<2q= p< p2 <. Nhu vay

% | sb tu nhién ndm gitra hai sé nguyén td 1& p va q lién tiép. Suy ra % 12 hop sb.

Bai 2:

Cho p va 8p-1 la s6 nguyén t6. Chitng minh rang 8p+1 1a hop sd.

Huwéng suy nghi: Thir mét s6 nguyén té ta thay p = 3 théa man yéu cau bai todn. Nhu véy ta
di chirng minh véi p 1a sé nguyén té khac 3 thi 8p-1 ludn 1a hop sé
Loi gidi
Ta xét cac truong hop sau:
- Truwong hop 1: Néu p=2khi d6 8p—1=15 1a hop s6 nén p=2 khong thoa man.

- Truwong hop 2: Néu p =3 khi d6 8p-1=23 14 s6 nguyén t6 va 8p+1=25 1a hop so.

——
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- Trwong hop 3: Néu p>3khi d6 do p 1a sb nguyén t6 nén p c6 dang
p=3k+Lp=3k+2(keN")

+ Véi p=3k+1 la s nguyén t6 thi ta dugc 8p-1=8(3k+1)-1=24k+7. Gia st Vi
8p—1=24k+7 la s6 nguyén t6 thi 8p+1=8(3k +1)+1=24k +9 chia hét cho 3 nén Ia hop sb.

+ Véi p=3k+2 la sb nguyén to thi ta duoc 8p-1=8(3k+2)-1=24k +15 la hop so, do d6

p=3k+2 khdng thoa man.

Bai 3:

Cho p va 8p+1 la cac s6 nguyén té (p >3). Chiang minh rang 4p+1 la hop s6

Loi giai
Vi p 1a s6 nguyén t6 16n hon 3 nén p chia 3 du 1 hodc du2 — p ¢6 dang 3k +L3k+2(k e N”)
-Néu p=3k+1—8p+1=24k +9:3—8p+1 la hop sb (loai)

-Néu p=3k+2—4p+1=12k +9:3(dpcm) 12 hop s6 (loai)

Bai 4:

Gia st p va p?+2 déu la cac sé nguyén t6. Ching minh rang p*+2 ciing 1a s6 nguyén to.

Loi giai
+) p=3k+1(k e N")— p>+2 la hop sb
+) p=3k+2(keN") > p?+2 la hop sb

+) p=3k > p=3—> p*+2=29(tm) 1a hop s6

Bai 5:
Cho a, b, ¢ 1a cac sb nguyén duong sao cho cic s6 p=a°+c;q=h°+a;r=c*+b déu la cac sb

nguyén t6. CMR : Trong ba sé p, g, r ¢6 it nhat hai so bang nhau

Loi giai
Trong ba sé a, b, ¢ ¢ it nhat 2 s6 ¢ cing tinh chat chin 1&, chang han b va ¢ cuing 1é
—>rlaséchin 5r=2—>c*+b=2—>b=c=1

., =a'+l=a+1
Khi d6 P —p=q—>KL
qg=1"+a=a+1

——
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Tuong tu cac treong hop con lai.

Bai 6:
Chting minh rang néu p 1a s6 nguyén t6 I6n hon 3 va 2p+1 1a s6 nguyén t6 thi 4p+1 1a hop

SO.

Huwéng suy nghi: Thir mét s6 nguyén té ta thay p = 3 théa man yéu cau bai todn. Nhuw vay ta
di chig minh véi p 1a s nguyén té khac 3 thi 2p+1 ludn 1a hop sé

Loi giai
Vi p 1a s6 nguyén t6 16n hon 3 nén p c6 hai dang p=3k+1 va p=3k+2(keN")
+ Néu p=3k+1 1a s6 nguyén tb thi ta c6 2p+1=6k+3 chia hét cho 3 nén 1a hop sb. Do d6
p =3k +1 khdng thoa man.
+ Néu p=3k+2 la s nguyén to thi ta cO 2p+1=6k+5. Gia Sir 2p+1=6k+5 ciing 1a sb
nguyén t6. Khi d6 4p+1=12k+9 chia hét cho 3 nén la hop sd.

Vay bai toan dugc chitng minh.

Bai 7:

Chitng minh rang néu 2" -1 1a s6 nguyén té (n>2) thi 2" +1 la hop so.

Huwéng suy nghi: Véi n>2 thi cac s6 2" -1 va 2" +1 deu lém hon 3. Lai thay hai s6 2" -1 va
2"+1 cdch nhau hai don vi nén ta ¢ day 2"-1,2";:2"+1 1a ba sé tw nhién lién tiép, nhu vay
trong ba s6 dé luén c6 mét sé chia hét cho 3. Ma ta thdy 2" khong chia hét cho 3 nén trong
hai s6 2" +1 va 2" -1 thi c6 mét sé chia hét cho 3. Tor dé khi 2" -1 1a sé nguyén té khong chia
hét cho 3 thi 2" +1 14 hop s6.

Loi gidi
Xét ba s ty nhién lién tiép 1a 2" —1;2";2" +1
Trong ba sb ty nhién lién tiép trén c6 duy nhat mot sé chia hét cho 3
Do n>2=2"-1>3 ma theo gia thiét thi 2" -1 & s6 nguyén td, do d6 2" -1 khong chia hét cho
2. Lai c6 2" khéng chia hét cho 3. Do d6 suy ra néu 2" +1 chia hét cho 3. Ma do n>2 nén

2" +1>3. Tir d6 ta duoc 2" +1 12 hop sd.

Bai 8:

——
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Chtng minh rang véi p va 8p?+1 1a s nguyén t6 thi 8p?—1 1a hop sb.

Huwéng suy nghi: Thir mét s6 nguyén to ta thay chi c6 p = 3 théa man yéu cau bai todn. Nhu
Vdy ta di ching minh véi p 1 sé nguyén to khac 3 thi 8p?+1 ludn 1a hop sb.

Lo gidi
Ta xét cac truong hop sau:
- Truwong hop 1: Xét p=2 1a s6 nguyén t6. Khi 6 8p?+1=33 chia hét cho 3 nén 1a hop s,
do d6 p=2 khong thoa man.
- Truwong hop 2: Xét p=3 14 s6 nguyén t6. Khi d6 8p? +1=73;8p2—1="71 déu la sé nguyén to.
- Trwong hop 3: Xét p>3. Vi p la sé nguyén t6 né p c6 hai dang p=3k+1 Vva
p=3k+2(keN")
+ Néu p=3k+1 1asd nguyén to thi ta c6 8p? +1=8(3k +1)° +1=72k? +48k+9 chia hét cho 3 nén
1a hop s6. Do d6 p =3k +1 khong thoa man.
+ Néu p=3k+2 la s6 nguyén t6 thi ta co 8p” +1=8(3k +2)° +1=72k? +96k +33 chia hét cho 3
nén 1a hop s. Do d6 p=3k+2 khong thoa man.

Vay bai toan dugc chitng minh.

Bai 9:
Cho a, b, ¢, d la c4c s6 tu nhién khéc 0 thao man a?+c¢? =b? +d2. Chiang minh rang a+b+c+d

la hop s6.

Loi gial

Taco (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) chia hét cho 2.

Lai co a2+02:b2+d2:a2+b2+cz+d2:2(b2+d2):>a2+b2+cz+d2 chia hét cho 2. Nhu vay
theo tinh chat chia hét cia mot tong thi a+b+c+d chia hét cho 2.

Matacd a+b+c+d>4=a+b+c+d 1a hop sb.

Bai 10:

——
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Cho p 1a s6 nguyén té thoa man p*-6 va 2p*+5 ciing la s6 nguyén to. Chirng minh rang

p?+10 ciing la s6 nguyén to.

Huwéng suy nghi: Thir mét s6 nguyén to ta thay chi c6 p = 7 théa man yéu cau bai todn. Nhu
Vay ta di ching minh véi p 1a s6 nguyén to khac 7 thi p*-6 hodc 2p®+5 ludn 1a hop sb.

Lo gidi
Ta xét cac truong hop sau
- Trwong hep 1: Xét p=2 14 s6 nguyén t6. Khi d6 2p*+5=21 14 hop b, do d6 p=2 khong
thoa man.
- Truong hop 2: Xét p=3 la sé nguyén t6. Khi d6 p°-6=21 1a hop s6, do d6 p=3 khdng
thoa man.
- Trwong hop 3: Xét p=5 12 s6 nguyén t6. Khi d6 2p®+5=255 1a hop s6, do d6 p=5 khong
thoa man.
- Truong hop 4: Xét p=7 1a s6 nguyén t6. Khi d6 p°-6=337;2p*+5=691 déu la c4c sb
nguyén t6. Do d6 ta dugc p?+10=59 ciing 1a s6 nguyén to.
- Truong hop 5: Xét p>7. Vip la sé nguyén té nén p c6 hai dang p=7k+1 hoic p=+7k+2
hodc p=7k+3(keN"). Khi d6 p° chia 7 c6 s6 du 1a -1 hoac 1 hay p® chia 7 ¢6 s6 du 1a 1
hoac 6.
+ Néu p® chia7 c6s6 du 1a 1 thi 2p*+5 chia hét cho 6, ma 2p®+5>7 nén 1a hop s6
+ Néu p? chia 7 c6 s6 du 1a 6 thi p*-6 chia hét cho 7, ma p*-6>7 nén 1a hop sb. Do d6
p>7 khbng théa mén.

Vay voi p=7 thi p?+10 ciing 1 s nguyén td. Bai toan duoc ching minh.

Bai 11:
Cho n>2 1a s6 ty nhién théa man 1.2.3..n+1 chia hét cho n+1. Chttng minh rang n+1 1a s6

nguyen to.

Loi gidi

Gia st n+1 1a hop s6. Khi d6 ton tai s6 tu nhién d 1a wéc cua n+1 véi 1<d <n+1,
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Nhu vay ta dugc d <n va do d6 1.2.3..n chia hét cho n. Theo bai ra ta c6 1.2.3..n+1 chia hét
cho n+1 nén suy ra 1.2.3..n+1 ciing chia hét cho d. Ma ta lai ¢4 1.2.3..n chia hét cho d nén
theo tinh chat chia hét cua mot téng ta duge 1 ciing chia hét cho d, do d d6 suy ra d =1, diéu

ndy mau thuin voi 1<d . Nhu vay diéu gia st 1a sai. Vay n+1 1a s6 nguyén to.
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MOQT SO BAI TOAN SO HQOC LIEN QUAN PEN SO NGUYEN TO

Nhgn xét: Cac bai toan so hoc lién quan dén so nguyén to 1a nhiing bai toan vé quan hé chia
hét, s6 chinh phirong,...cé sir dung cac tinh chdt cia so nguyén té dé giai quyét bai toan. Co
thé néi ddy la mét dang toan kha kho vi ngoai cac tinh chat vé sé nguyén té ta can si dung

thi con c6 céc tinh chat khac vé quan hé chia hét, tinh chdt sé chinh phirong,...

Bai 1:
Cho p la s6 nguyén t6 16n hon 3 thoa man p+2 ciing 1a s nguyén to. Chiing minh rang p+1

chia hét cho 6

Huwéng suy nghi: Khi p+1 chia hét cho 6 thi p+1 1a hop sé. Nhuw vdy ta gidi bai toan ching
minh mét sé 1a hop s6 tirong tir cic bai toan ¢ dang todn triréc

Loi gidi
Vi p 1a s6 nguyén t 16n hon 3 nén p c6 dang p=3k+1 va p=3k+2(ke N*). Ta di xét cac
trrong hop sau:
- Trwong hop 1: Néu p=3k+1 1a s6 nguyén td, khi d6 ta co p+2=3k+3 chia hét cho 3 nén
1a hop s6. Do d6 p =3k +1 khong thoa man.
- Truwong hop 2: Néu p=3k+2 1a sé nguyén td, khi d6 ta c6 p+2=3k+4 . Gia su
p+2=3k+4 ciing la s6 nguyén t6. Khi d6 ta c6 p+1=3k+3=3(k+1) chia hét cho 3. Ma ta
dd c6 p=3k+2 1as6 nguyén t6 I¢ nén k 1 so 1¢, do d6 k+1 chia hét cho 2 = 3(k+1) chia hét

cho 6 nén p-+1 chia hét cho 6. Vay bai toan dugc chieng minh.

Bai 2 :
Chang minh rang néu p 1a sé nguyén t6 Ién hon 3 thi (p+1)(p-1) chia hét cho 24.

Huwdng suy nghi: V6i p 14 56 nguyén té lén hon 3 thi p la s6 16, khi d6 p+1 va p-1 1a hai s¢
chan lién tiép, do d@6 (p+1)(p-1) chia hér cho 8. Nhu vdy ta can chizng minh (p+1)(p-1)
chia hét cho 3. Piéu nay hién nhién vi p khéng chia hét cho 3 thi p+1 hogc p-1 chia hét cho
3
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Loi giai
Vi p 14 s6 nguyén t6 I6n hon 3 nén ta duoC p=3k+1 hodc p=3k+2 véi k 1a s6 tu nhién khac
0.
- Truong hep 1: néu p=3k+1 thi ta dwoc (p+1)(p-1)=(3k+2).3k chia hét cho 3.
- Trudong hop 2: néu p=3k+2 thi ta dwoc (p+1)(p-1)=(3k+3).(3k +1) chia hét cho 3.
Vay p 1a s6 nguyén t6 16n hon 3 thi (p+1)(p-1) chia hét cho 3
Mt khéc vi p 1a sb nguyén t6 16n hon 3 nén p la sé 1é. Suy ra p+1 va p-1 | hai s chan lién
tiép p-1=2n= p+1=2n+2
Tu do taco: (p+1)(p-1)=2n(2n+2)=4n(n+1). Ma n(n+1):2=4n(n+1)i4=(p+1)(p-1):8

Vi 3 va 8 14 hai s6 nguyén té cuing nhau nén ta duoc (p+1)(p-1) chia hét cho 24.

Bai 3:
Cho p va q la cac s6 nguyén t6 sao cho p>q>3 va p—q=2. Chitng minh rang p+q

Chia hét cho 12.

Huwéng suy nghi: Vi p 1a s6 nguyén to lom hon 3 thi p la s6 |é. Tuwong tw nhw trén ta di
chitng minh p + q chia hét cho 3 va 4

Loi giai
Do q la s6 nguyén t6 I6n hon 3 nén q khong chia hét cho 3, do d6 q c¢6 cac dang la q=3k +1
Va q=3k-1 Véi k 12 s6 nguyén duong. Ta xét hia truong ho sau
- Truwong hop 1: Voi q=3k-1, khi d6 tr p—q=2= p=3k+3=3(k+1):3, diéu ndy mau thun
Vi p 1a s6 nguyén t6 16n hon 3. Do d6 trudang hop nay loai.
- Trwong hop 2: V6&i q=3k+1, khi d6 tr p—q=2= p=3k+1= p+q=6k:6. Mat khac do p va
q 1a cac s6 nguyén t6 16n hon 3 nén p va q 1a hai s6 . Lai c6 p—q=2 nén p va q |a hai sé I¢
lién tiép. Tir d6 suy ra p+1 va g+1 1a hai s6 chin lién tiép, do d6 trong hai sé p+1 hoic q+1
c6 mot sb chia hét cho 4.
+ Néu p+1 chia hét cho 4 thi p=4m-1 voi m 1a sb tu nhién khac 0, khi dé tor

pP—q=2=>q=4m-3= p+q=8m—4 chia hét cho 4.
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+ Néu q+1 chia hét cho 4 thi q=4m-1 véi m 1a s6 ty nhién khac 0, khi dé tr
p—q=2= p=4m-1= p+q=8m chia hét cho 4.
Vay trong cac trudng hop ta déu cd p+q chia hét cho 4.

Ma 3 va 4 14 hai s6 nguyén té cuing nhau nén p+q chia hét cho 12.

——
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MOQT SO BAI TOAN VE SO NGUYEN TO, HQP SO

A. Ly thuyét

- Hop s6 1a s6 ¢6 nhiéu hon 2 wdc

- Chang minh s6 A 1a hop s6

+) Ta di chang minh A> p va Aip ( trong d6 p 13 s6 nguyén t6)
B. Bai tap

Bai 1:
a. Cho p la s6 nguyén to, hoi p®—1 1a s6 nguyén té hay hop s6

b. Cho p vap + 4 la cac sé nguyén té ( p > 3). Chttng minh p + 8 1a hop sb

Loi giai

a. Néu p=2—- p°-1=2°-1=31 la s6 nguyén t6

-Néu p>2->p:le— p°:le— p°—1:chan— p* -1 la hgp sb

b. p,p+4,p+8 12 ddy s6 cach déu 4 don vi — c6 1 sb chia hét cho 3

Vi p>3—p,p+4 lasé nguyén té — p:/3;p+4:/3— p+8:3— p+8 la hop s6

Bai 2:
Chtring minh rang cac s6 sau la hop so :
121;121+1;112112;11...1211.....1(n > 2)
n n
Loi gidi

Taco: 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) la hop so

n+1 n n+l

Bai 3:
a) Chopvap +2lasénguyénts (p>3). CMR: p+11ahopséva p+1:6
b) Cho p va p + 4 1a s6 nguyén t5. CMR: p + 2021 1a hop s6

( ]
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Loi giai
a) Xét day p, p+1, p+2— p+1:3(la.hop.so)(1)
Laicd p>3— p:le— p+1:chan - p+1:2(2)
T ()(2) > p+16
b) Tacd: p+2012=p+2+2010
Xétdady p,p+2,p+4
+) p=3—> p+2012=2015:5— p+2012 la hop s6
+) p>3—> p+2i3— p+2012:3—> p+2012 la hop b

+) p=2—p+4 lahopsd — loai

Bai 4:

Mot s6 nguyén tb chia cho 42 ¢6 sb du 1 hop s6. Tim sé du d6

Loi gidi

Goi p 12 56 nguyén té theo dau bai, khi d6: p=42k+r=23.7k+r(0<r <42)

Virlahopsd —»2<r<42

Vip lasé nguyén to —ri/2,3,7—>r c0 thé 1a sé nguyén t hoic bang 25 —r =251a gia tri can

tim

Bai 5:

Mot s6 nguyén t6 chia cho 60 ¢6 s6 du 1a r. Tim s6 du, biét rang r 1a sé nguyén to

Loi giai
Gia st p 1a s6 nguyén té: p=60k +r(k e N;0<r <60);60=2235-> p=2235k+r—>ri/2,35
—r=1 hoic r 1a s6 nguyén té hoic 1a hop sé va khdng chia hét cho 2, 3, 5

r=1

—r=1 hoic r 1a s6 nguyén té khac 2 3, 5 hoic r = 49 —{r s

Bai 6:

Chting minh rang tong binh phwong cua ba s6 nguyén t6 16n hon 3 ludn 1a mot hop sé

Loi giai

Gia su: p, g, r 12 ba s6 nguyén t6 16n hon 3

——
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p?,¢%,r? chia cho 3 c6 dula 1 (p?+q°+r?):3— p?+q’ +r? l1a hop sb

Bai 7:

Tim tat ca bo ba s6 nguyén td a, b, ¢ sao cho: abc < ab+bc+ca

Loi giai
Vi a, b, ¢ c6 vai trdo nhu nhau, khong mat tinh tong quat: Gia

a<b<c—abc<ab+bc+ca<3bc—>a<3—>a=2—->2bc<2b+bc+2c(l) >bc<2(b+c)<2.2¢c
b=2

—-bhc<4c—>b<d—>
b=3

+) b=2— (1):4c < 4+4c(dung)ve > 2

c<6 c=3
+) b=3—>(1):6c<6+5¢c <> -
c>b c=5

Vay bo basé la: (2:33)
+) (2,2;p): Vi p 1a s6 nguyén t6

+) (2;3;3) hoac (2;3;5)

su

Bai 8: Tim tat ca cac so nguyén t6 thoa man

a. 3x* +1=19y? b. 5x* -11y* =1 C. X*-12y* =1

Loi giai
a. Néu x chin — x =2 —13=19y?(loai)
Néu x 1& —3x? :le = 3x? +1: chan —19y? :chan —> y :chan — y =2 — x =5 (X, y) = (5,2)
b. Néuy I¢ —>11y?+1:chan — x:chan — x =2
+) Néuychin —y=2->x=3-(x,y)=(32)
c. Khong xét duoc tinh chan 1¢
+) Vol y=2 > x=7—>1tm
H)Voiy>2 >x>7->x:le

bat x =2k + 1, thay vao (1), dugC : (2k +1)* =12y* +1<> 4k (k +1) =12y* <> k(k + 1) = 3y* (2)
[ —

chan le

——
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VT (2):chan

Vi X>7 k>3 y:le—
VP(2):le

}—)VT £VP

Vayx=7,y=2

Bai 9:
Tim s6 tu nhién c6 bdn chi s, chit sé hang nghin bang chit s6 hang don vi, chir s6 hang tram

bang chir sé hang chuc va s d6 viét duge dudi dang tich caa ba s nguyén tb lién tiép

Loi giai
abba =1001a+110b:11—3: TH
+) TH1 : abba=5.7.11=385—> loai
+) TH2 : abba=7.11.13=1001—>tm
+) TH3 : abba=11.13.17 = 2431 —> loai
Bai 10:

Tim ba s6 nguyén té p, g, r sao cho : p+q° =r

Loi giai
+)CO:r>2+2>=8->r:le
Néu p, q 1é — p®+qg” :chan —r=2— loai — p,q khac tinh chin l¢
Giasapchan,qlé¢ > p=2->2"+q>=r
+) Néu q>3-—q:le—q=2k+1— 2% =4*2chia3du2
g > 3 nén q khong chia hét cho 3 nén g chia 3 du 1 — 2°+¢?:3— r:3— loai.dor >8
Vay q<3-—>q=3-—>r=17(tm)
Vayp=2,9=3,r=17hoacp=3,0=2,r=17
Hoac cach khéac

p>3—-52°+p°=(2" +1) +(p°—1) — hop.so

:3 :3

Bai 11:

Tim tat ca cac sb X, y sao cho

a. 7x* -3y’ =1 b. x*=8y+1

Léi giai

( ]
{ 3 )




a. 7x2 -3y’ =1— x,y khac tinh chan lé
+) x=2—>y=3(tm);y =2 — loai

b. x*=8y+1—>x:le

+) x=3—>y=1-loai

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

——
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PHUONG PHAP DAY SO PE TIM SO NGUYEN TO
Bai toan: Tim s6 nguyén té p dé 2 hoac nhiéu s6 phu thuéc vao p ciing 1a s6 nguyén tb
- Tinh chat: Cho g 1a mét sé nguyén t6, k 1a sb ty nhién khac 0, k khong chia hét cho q. Khi
d6 moi day s cach déu gdm bdn sb hang, khoang cach giira cac sé hang bang k thi ton tai
duy nhét 1 s6 chia hét cho q.
Vidu: q=2;k =3 (k khdng chia hét cho q)
n:n+3
+) q=3k=2
nn+2:n+4, chéng han {3;5;7}
+) a=5k=4

n;n+4;n+8n+12;n+16 — {7,11,15,19, 23}

Bai 1: Tim sé nguyén tb p sao cho cé4c sé sau cling dong thoi 1a s6 nguyén t6
a.p+t2vap+10 b.p+4vap+8
c.p+10vap+20 d.p+8vap+10

Loi giai
a. Taco p;p+2;p+10 1a sé nguyén tb
Xét ddy s6 p+2; p+6; p+10 ludn ton tai mot sb chia hét cho 3
Ma p+2>4
p+2 va p+10 14 s6 nguyén t6 16n hon 3 nén — p+2:/3;, p+10:/3— p+6:3— pi3— p=3
Thir lai p+2=5; p+10=13 |a cac s6 nguyén td.
Cach 2: (I6p 8) xét mod 3
+) Néu p=3k - p=3— p+2=5; p+10=13(tm)

+) Néu p=3k+1—> p+2 =3k +3:3— hopso(loai)
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+) Néu p=3k+2— p+10=3k+12:3(loai)(k € N*)
Vay p=3. Tht lai thdy thoa man

b. Xét ddy sb p+10; p+15; p+20

3—>p=3
C. p+10; p+12;p+14

d. p+8;p+9;p+10

Bai 2:

Tim ba s6 tu nhién Ié lién tiép va déu 1a cac sé nguyén tb

Loi gidi
Goi ba STN thoaman baitoan la: p;p+2,p+4(plé)
Trong ba sé p, p + 2, p + 4 ¢6 duy nhat 1 s6 chia hét cho 3

C06 s 3 1a 56 nguyén té duy nhat chia hét cho 3

Bai 3: Tim sb nguyén tb p, sao cho cac sb sa déng thoi 1a sé nguyén tb
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. Xét ddy s6 : p:p+2;p+4 p+6;p+8— ton tai 1 s6 chia hét cho 5
+) p=2—>p+2=4—loai
+) p=3— p+6=9—loai

p:5—>p=5 B

+) p>5 B
) p —’{p+455—> p+14:5(loai) "

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
+)p=2,3,5(loai)

p+2:7— p+16:7(loai)

=7 thu lai dq
0+8i7 > p+22:7(loai) " aldung

+) pz?—{

Bai 4: Tim s6 nguyén tb p sao cho

——
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a. p?—4;p’+4 déu la cac sd nguyén td

b. p+94; p+1994 1 cac s6 nguyén td

Loi giai
a.Vi p?-4 lasbnguyénténénp>2
+) Néu p =3 — thoa man
+) p >3, xét day s6 : p>—4; p; p>+4— ¢6 1 56 chia hét cho 3 — p?:3—> pi3— p =3(voly)
Céch khac : Xét so dw
+) p=3k > p=3—>tm
+) p=3k+1—> p*-4=(3k+1)*-4=9k*+6k —3=3(3k*+2k -1):3—>h/so
+) p=3k+2—> p?—4=(3k+1)?-4=9k?+12k +4—4 =3(3k?*+4k) > h/s0
Vay p =3
b. Xét ddy s6 p, p + 47, p + 94 ¢6 1 sb chia hét cho 3
+) p+47:3— p+1994:3 —loai — p:3— p=3(tm)
Vay p =3

Bai 5:
Chtrng minh rang : 200p? -1;200p% +1 khdng thé dong thoi la sé nguyén t6
g g

Loi giai
Gia str s6 200p? —1;200p%+1 1 sb nguyén tb

200p2:3

—>p:3—>p=3
(200,3) =1 P P

Xét diy sb : 200p? —1;200p?;200p? +1—> ¢0 1 s6 chia hét cho 3 —>{

+) p=3-—200.3*-1=1799:7(hopso) — voly — dpcm

Bai 6:
Cho s6 nguyén té p sao cho 8p? + 1 1a s6 nguyén t6. Chung minh rang 8p® — 1 ciing 1a s6

nguyeén to

Loi giai
Ta di tim s6 nguyén t6 p sao cho : 8p” + 1 & s6 nguyén té

+) p=2->8p°+1=33:3 > loai

——
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+) p=3-8p?+1=73 la s6 nguyén t6

+) p>5, khidd : p?=(3k+1) —8p?+1=3(8k +3):3—8p® +1 khong la s6 nguyén t6
Hoac xét:p=3k+1;p=3k+2

Do d6 p=3 — p=3—8p*-1=71 la s6 nguyén to.

DANG TOAN: GIAI PHUONG TRINH NGHIEM NGUYEN NHO SU DUNG TiNH
CHAT SO NGUYEN TO

A. Kién thic
Trong nhiéu truong hop khi giai phuong trinh nghiém nguyén dan dén viéc xét cac so nguyén
t6 ctia s6 dang n=a? +b?.
Mot sé tinh chét cua wéc s6 nguyén té cua s6 n dé sir dung vao giai phuong trinh:
a. Ménh dé 1: Néu s6 nguyén té6 p=2'k+1 vai cac so nguyén duong t, k va k 1¢, 1a wdc cua
s6 n=a? +b? thi p 1a udc s6 chung cua a va b.

Chwéng minh:

+ Gia str p khong 1a woc s6 cua so a thi p cling khong 1a wéc sé caa sb b

= (a, p) = (b, p) =1. Theo dinh li nhé Fermat thi a** =1(mod p) hay a?* =1 (mod p).

+ Tuong tu b?* =1 (mod p) suy ra a?* +b?** =2 (mod p) *

Mt khac st dung hang dang thiac dang nhd ta ¢ (a? ) +(b?)* = (a® +b?).M =nM trong do6 k
I& va M 14 s6 nguyén.

Theo gia thiét nip = (a? +b?)ip, mau thuan vai *.

Tuong tu p khong 13 wdc caa sé p thi p khong 1a uéc cua sé a ciing ddn dén mau thuan. Vay
s nguyén tb p phai 1a wéc sé chung caa s6 a va sé b.

b. Ménh dé 2: Gia str a va b nguyén té cuing nhau thi moi wéc sé nguyén té 1é cua a® + b? chi
c6 dang 4m+1 (ma khdng c6 dang 4m+3) trong d6 m 1a sé nguyén duong.

Chiéng minh:

——
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+ Xét wéc s6 nguyén té p=4m+3=2(2m+1)+1. Theo ménh d& 1 néu p 1 wéc s6 nguyén to
cia n=a’+b? thip la wéc s6 chung cua avab = p=1, mau thuan. Vi p Ié nén p chi ¢ dang
p=4m+1

+ Ta thir van dung cac tinh chét trén vao giai mot s6 phuong trinh nghiém nguyén dudi day.

Bai 1:
Giai phuong trinh nghiém nguyén x*-y* =7 1)

Loi gidi
Phuong trinh (1) © x*+1=y*+2° & x* +1=(y+2)(y*-2y+4) (2)
Néu y chan thi vé phai caa (2) chia hét cho 4 = x 1&, x=2t+1=> x’ +1=4t>+4t+2 khong chia
hét cho 4, mau thuan.
Vay y lasb 1é, y=2k+1= y*—2y+4=4k?+3 nén nd phai c6 uéc sé nguyén td I¢ dang 4m + 3
(Vi tich céc s6 dang 4m + 1 lai c6 dang 4k + 1).
Suy ra x2+1 c6 uéc s6 nguyén té dang p = 4m + 3, trai voi ménh dé 2.

Vay phuong trinh (1) khong c6 nghiém nguyén.

Bai 2:

X2 +y°

Tim tat ca cac cap sé nguyén duong (x,y) sao cho la s6 nguyén duong va 1a uéc sb

cua 1995.

Loi gidi

X*+y°

Gia st =k nguyén duong va k 1a w6c s6 caa 1995 = 5.3.7.19 = 5n véi n = 3.7.19. Céc

s6 nguyén t 3, 7, 19 déu c6 dang 2(2m + 1) + 1 = 4m +3

Goi u6c chung 16n nhat caa x,y 12 d =(x,y) thi x=du,y=dv véi (u,v)=1.

Theo gia thiét x? +y? =k(x—y) < d(u?+v¥) =ku-v) ().

Xét hai truong hop:

1) k 1a wéc s6 caan =k c6 ude sé nguyén té dang 4m + 3.

Ap dung ménh dé 2 vao (1) thi u? +v? khong chira cac udc s nguy@n té caa k nén k 13 wéc sd

ciad =d=kt. Tur (1) cd t(u>+v?)=u-v, do d6 u? <u®+v’* <u-v<u=(1) vb nghiém.
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2) k = 5m véi m 1 woc sb cua m. Lac d6 (1) trg thanh d(u? +v?) =5m(u—v). Lap luan nhu trén
thi m 1 u6c s6 cua d. Suy rad = m.t. Tir d6 ta co t(u>+v?)=5u-v)  (2)

Tur (2) c6 u® +v? <5(u-—v)

A=u’+Vv*-5u-v)<0 (3)

Mait khac

AA=4u*—20u+25+4v? + 20V +25-50 = (2u—5)° + (2v+5)* -50>1°+ 7 50> 0= A>0

Két hop vai (3) phai c6 A= 0.

t Lias \ . 1. JU=3 L ju=2
biéu nay xay ra chi khi 2u-5=+1 va v=1, nghia la {v—l va {v—l

TuA=0va(2) suyrat=1=d=m.Cacsd x,y phaitimla {Xz

m 13 wéc cia n = 3.7.19, nghia 1a m 14y 8 gié tri sau: 1, 3, 7, 19, 21, 57, 133, 399.

Bai 3:
Tim s6 nho nhat trong tap hop cac sé chinh phuwong dang 15a + 16b va 16a -15b véi a, b 1a

cac s6 nguyén duong nao do.

Lai giai
Gia sir 15a + 16b = m” va 16a -15b = n® (1) véi m, n | cac s6 nguyén duong.
Khi d6: m* +n* = (15a+16b)* + (16a —15b)* = (15° +16°)(a” +b?) = 481(a” +b?)
haym*+n*=13.37(a° +b*)  (2)
Cac s6 nguyén té 13 va 37 déu co dang p =22k +1 Véi k 1é.
Gia st (m,n)=d = m=du,n=dv vai (u,v) =1
=> (2) tré thanh d*(u* +v*) = 481(a> + b?) (3)
Vi (u,v) =1 nén u*+v* khdng chira cac wdc sé nguyén té 13 va 37 do d6 481 1a wéc cua d
—d =481t. Dé cho m, n nho nhét, ta lay t = 1.
Luc do (3) tro thanh 481°(u* +v*)=a*+b*> (4)
Tur (1) ¢ m? —n® =31b—a hay 480°(u*-v?*)=3la-b (5).
C6 thé chon u=v=1 dé m, n nho nhat, lac 36 a=31b va a?+b? = 4813.2.
Tirdo cob=481 vaa=31.481 suyram=n=48I.

( 1
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Bai 4:

Tim s6 ¢6 3 chir s6 ma c6 dung 5 wéc.

Loi giai

Gia st p va q 1a hai s6 nguyén té khac nhau, khi d6 pq c6 4 wéc d6 1a 1, p, q, pq va sb p°q c6
6 udc do 1a 1, p, p% q, pa, p°p. Do d6 s phai tim c6 dang p".

Visb p”con+ 1 uéc nén mudn c6 dung 5 uée thi rd rang n = 4. S6 p* 12 s6 c6 3 chir s6 khi p
=5.

Vay sb phai tim la 5* = 625.

Bai 5:

Tim 3 s6 nguyén t6 biét rang mot trong ba s6 d6 bang hiéu céac lap phuong cua hai so Kia.

Loi gidi
Goi ba s6 nguyén t6 d6 1a a, b, c. Ta c6 c=a>—b?® chang han.
=> c=(a-b)(@*+ab+b?).
Muén ¢ & sé nguyén t6 thi a - b = 1, diéu nay chi xay ra khi cac s6 nguyénté laa=3, b =2.
Suyra:c=27-8=19.
Vay ba s6 nguyén phai tim la 2; 3; 19.

Bai 6:
Xét day s6 nguyén té tir nho dén 16n: 2; 3: 5; 7; 11; 13; 17;... talap hai ddy s6 5=2 + 3; 8 =3
+5;12=5+7;18=7+11;24=11+13;..va6=2.3;15=35;35=5.7; 77=7.11; 143 =
11.13; ... C6 hay khéng mot sé hang nao dé cua day thi nhat bang mot sé6 hang nao dé cua
day thur hai.

Loi giai
Nhan xét:
+ O day tha nhat cac sé hang theo thir ty 1 tong cua hai s6 nguyén té lién nhau va tat ca sb
hang cua day (trir 6 hang dau 1a 5) déu 1a chan.
+ O day tha hai cac s6 hang theo thi tu 14 tich cua hai sb nguyén té lién nhau va tat ca sb

hang cua day (trir s6 hang dau 1a 6) déu 12 Ié.
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Do d6 ta c6 thé két luan riang: khéng c6 mot sé hang nao cua day thi nhat bang mot s hang

cua day thur hai.

Bai 7:

Tim s6 nguyén t6 p biét rang p + 2 va p +4 ciing la sé nguyén té.

Loi giai

Do p=1 Vi 1 khéng phai & s6 nguyén tb, nén p c6 thé c6 dang p = 3k.
Néup=3k+1thip+2=3k+3Ilahopsb.

Néu p = 3k + 2 thi p + 4 = 3k + 6 ciing 12 hop sd.

Do d6 p chi c6 thé bang 3va p + 2 =3 + 2 =5 14 s6 nguyén t, p + 4 =3 +4 =7 1a s6 nguyén

4
A

to.

Bai 8:

C6 bao nhiéu sb c6 ba chir s6 ma mdi chit sé ciia né 1a uéc nguyén té cua ching?

Loi giai
Céac uéc nguy@n td cd 1 chirs6 1a: 2; 3;5va 7.
Néu sé phai tim bat dau bang chit s6 2 thi n6 phai chia hét cho 2 va tan clng bing 2. Chit s6
thar hai phai 1a 2, vi s6 232 khdng chia hét cho 3, s6 252 khong chia hét cho 5 va s6 272
khdng chia hét cho 7. Vay sé phai tim [a 222.
Tuong tu $6 phai tim ma bat dau bang chit s6 5 thi d6 1a s6 555.
Bay gio néu bat dau bang 3 thi hai chit s6 cudi phai tao thanh mot sé chia hét cho 3, do d6
ching chi cd thé 14 3 va 3 hodc 5va 7.
Tht lai thdy rang chi c6 sé 333 Ia thich hop.
Cudi cing néu bat dau bang 7 thi hai chir s6 cudi phai tao thanh mot sé chia hét cho 7. Thu
lai thay rang chi c6 hai s6 777 va 735 la thich hop.
Toém lai c6 5 s6 thoa man bai ra 1a; 222; 333; 555; 735; 777.

Bai 9:
Mot xi nghiép dién tir trong mot ngay da giao cho mot cira hang mot sé may tivi. S6 may nay
la mot s6 ¢6 ba chir s6 ma néu tang chit s6 dau 1én n lan, giam cac chir s tha hai va tha ba di

n 1an thi s& dugc mot sé méi 16n gap n 1an s6 may di giao. Tim n va s6 may tivi di giao.
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Loi giai
Gia sir s6 may tivi d giao 12 abc=100a+10b+c. Ta co:
100(a+n)+10(b—n)+(c—n) =n(100a+10b+c)
hay 100a+100n+10b—10n+c¢—n=100an+10bn+cn.

Tir d6 ta duoc: 100a+10b+c = ﬁnl .

Nhung 89 1a s nguyén t6 nén hoic n - 1 phai bang 1 hoic n phai chia hét cho n-1. Trong ca
hai truong hop ta déu tim dugc n =2 va abc =178.

Vay s6 may tivi di giao 1a 178.

Bai 10:

Nhitng s6 nguyén t6 nao co thé 1a wéc cua s6 co dang 111...11?

Loi gidi
Trudc hét ta nhan xét rang s6 c6 dang 111...11 khéng chia hét cho 2 sé nguyén t6 2 va 5.
Gia st p la s6 nguyén t6 khac 2 va 5. Ta hay xét p + 1 s6 sau:
1,111,111, 1111, ....,111...11.
it nhat hai trong cac so trén khi chia cho p c6 s6 du gidng nhau, thé thi hiéu cua ching
11...1100..0 chia hét cho p.

vay s6 c6 dang 111...11 ¢6 uéc 12 tat ca sé nguyén td trir hai s6 nguyén té 2 va 5.
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PINH Li FERMAT
A. Noi dung dinh ly
Véi p 1a sb nguyén té va (a, p) = 1 thi a**=1 (mod p).
B. Vidu

Bai 1: Nha toan hoc Phap Fermat dd dwa ra cong thuc 22" +1 dé tim céc sé nguyén tb véi moi
n tu nhién.

1. Hay tinh gia tri cua cong thic nay khin = 4.

2. Vi gia tri nay hay ching to ba tinh chat sau:

a) Tong hai chir sé dau va cudi bang tong céc chit s6 con lai.

b) Tong binh phuong cac chit s6 12 s6 chinh phuong.

c) Hiéu gitra tong cac binh phuong cua hai chir s6 dau va cudi véi tong cac binh phuong cua

cac chir s6 con lai bang téng cac chit s cua sb do.

Lo giai
1. Ta thay n = 4 vao cdng thirc Fermat va duoc: 22 +1=65537 1a s6 nguyén to.
2. S6 nguyén té 65537 ¢ ba tinh chat sau:
a) Tong hai chir sé dau va cudi 6 + 7 = 13 dung bang tong ba chit s6 con lai 5+5+3=13.
b) Téng binh phuong cac chit s 6°+5°+52+32+72=36+25+25+9+49=144 |a s6 chinh

phuong vi 144 =122,
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) Téng binh phuong cta hai chit s6 dau va cudi 1a 6°+72=36+49=85. Tong cac binh
phuong cua ba chir s6 con lai 1a 5°+5°+32=25+25+9=59. Tong cac chit s6 do la
6+5+5+3+7=26.

Ta nhan thay rang 85-59=26. Hi¢u nay dtng bang téng céc chir sé cua s6 nguyén té 65537.

Bai 2:

Cho neN", chitng minh rang: 22" +19 va 2" +3*"" +5 14 nhitng hop s6

Loi giai
Ta ching minh 22 +19:23 v&i moi n>1.

Ta cO: 2" =1(modl) = 2" =2 (mod 22) = 2°"" =22k +2,(k € N).

Theo dinh Iy Fermat: 2% =1(mod 23) = 22" =222 = 4(mod 23) = 22" +19:23.
Mt khac: 22 +19>23 nén 22" +19 1a hop s6 v&i moi ne N *.

Ta chitng minh: 2°™ +3%" +5:11 v&i moi n>1.

Bai 3:

Tim s nguyén t6 p sao cho 2° +1 chia hét cho p

Loi gidi
Gia st p la s6 nguyén t6 thoa: 2° +1ip.
Theo dinh ly Fermat: 2P =2(mod p) = 2P -2:p=3=(2"+1)- (2" -2)ip= p=3.

Voip=3taco 2°+1=9:3.

Bai 4:
Cho p 1a sé nguyén t6 16n hon 2. Ching minh rang c6 vo s6 sé tu nhién n thoa n.2" -1 chia

hét cho p

L i giai
Taco 2°* =1(mod p), ta tim n=(p-1)sao cho n.2" =1(mod p).
Ta co: n2"=m(p-1).2"" (mod p) = n.2" =—m=1(mod p) => m=kp -1, (k e N*).

Vay, Vi n=(kp-1)(p-1), (k € N*) thi n.2"-1:p.

Bai 5:
Cho p 1a s6 nguyén t6. Chirngc minh rang sé 2° -1 chi ¢6 wdc nguyén té c6 dang 2pk +1
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Loi giai
Goi q 1a wdc nguyén té caa 2° 1 thi q &, nén theo dinh Ii Fermat:
201 _1iq= (27 1,201 —1) = 29D _1iq=q-1ip, Vi néu (q-1 p)=1 thiliq, vo Ii.

Mait khéac: g-1 chan suy ra q—1:2p = q=2pk +1.

Bai 6:
; : P_ . 2 . £ Do s A
Gia str p 1a s6 nguyén to I¢ va ngTl. Chang minh rang m 1a hop so Ié khong chia hét cho

3va 3"*=1 (mod m).

Loi giai
P_1 3P . P_ P

Ta co: m=3 1.3 +1:a.b,Vé'I a:3 l,b:3 +1.
2 4 2 4

a, b déu la cac s6 nguyén 16n hon 1 nén m 1 hop sé.
Ma m=9""+9°24+ . +9+1vaplénénmléva m=1(mod 3).
Theo dinh li Fermat, ta cé: 9° -9:p.

9" -9

(p,8)=1nén 9° -9:8p=>m-1:

p_
Vi m-1:2 nén m-1:2p, khi d6: 3m1—1332p—1§971:m. (dpcm).

Bai 7:
Chting minh rang day s6 2003+23k V&i k =1,2,3....chira Vo han s6 1a liiy thira cua ciing mot s6

nguyeén to.

Loi gidi
Gia st ton tai s6 nguyén tb p sao cho:
2003+ 23k = p" (1).
Trong d6 k,n 1a cac sd nguyén duong nao do.
Tir (1) dé thay p khong chia hét cho sé nguyén té 23 nén (p,23)=1.
Theo dinh 1i nho Fermat thi p? -1 chia hét cho 23, suy ra p? ¢6 dang p? =1+23s V&i moi $6

nguyén duong t.

——
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Tu d6 p*?*" =(1+23s)p" = p" +23s.p" =2003+23k +23s.p" hay p**™" =2003+23(k+sp") Vi moi
t=1,2,3,...

Bai toan duoc giai day du khi ta chi ra sy ton tai s6 nguyén té p thda man (1). Chang han:
Véip=2cd 2003+23.91=2"

VéGip=3cbd 2003+23.8=3'

Vi p =4 ¢ 2003+23.6=2141

Véi p = 2003 thi ton tai k theo dinh Ii Fermat thoa man 2003+ 23k = 2003%.

Bai 8:

Tim bay s6 nguyén t6 sao cho tich cua chling bang tong cac Iy thira bac sau cua bay s6 do.

Loi gidi
Goi bay s6 nguyén t6 1a p, p, py ... Pr

Taco: p.p,p;p.PsPsp, =P+ P+ P+ Py +ps+pe+p; (%)

Ta can dung dinh Ii Fecma nho:

Néu sé nguyén a khong chia hét cho 7 thi a® =1(mod7).(C6 thé chiing minh truc tiép diéu nay
théng qua viéc bién ddi a° = (7k +r)® = 7t +1 Vi moi r thoa man 0<r <6, con t 1a s6 nguyén)
Gia st trong bay s6 nguyén t6 trén c6 k s6 khac 7 voi 0<k <7.

+ Néu k = 0, nghia 1a ca bay s trén déu bang 7 thi ta c6

7.7.7.7.7.7. 7=+ 7%+ 7%+ 7°+ 7°+ 7°+ 7° thoa man (*)

+ Néu k = 7, nghia 1a ca bay sb trén déu 1a sé nguyén tb khéc 7 thi vé trai caa (*) khéng chia
hét cho 7, con vé phai cua (*) chia hét cho 7 theo dinh Ii Fecma, diéu nay khong xay ra.

Vay chi xay ra bay s6 nguyén to trong dé bai déu 1a 7.

——
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