DU AN TACH PE HSG TOAN 7

CP 5: SO NGUYEN TO - HQP SO

Dang 1: Sir dung céc tinh chét cua phép chia sé nguyén

Dang 2: Ap dung dinh 1y Fermat

Dang 3: Str dung phuong phéap phan tich

Dang 4: Giai phuong trinh nghiém nguyén dua vao tinh chat so nguyén to

Dang 5: Céc bai toan vé hai s nguyén t6 cung nhau

Dang 1. Str dung cac tinh chit ciia phép chia s6 nguyén
Ciaul. (HSG 7 huyén Ba Thudce 2022 - 2023)

bedeZ a® + b =2021(c* +34°) ,
Cho a,b,c,de théa mén . Chitng minh a+h+c+d 12 hop s6.
Loi giai
T . ﬁ‘: +,I53 :2G3|(CE+3({:)® ﬂ: +|'rJ':+|:‘: +{'f: :EDEEC‘: +3|:H]4.ﬁ{:
a Co:
(2022¢* +6064d° )2 (a®+b* 47 +d*)2
Ma nén

[(ﬂ:—a+b:— b+’ - c+d” - d}+(a+b+c+d}] 2
Ta xét

Aa’-a)=ala-1)2:b"-b=bb-1):2:clc- 1):2; d(d-1):2
Ma

(a+b+c+d)2 Do DA EL . a+b+c+d >2
Vay a+b+c+d 1 hop sb.

Cau2. (HSG 7 trwong THCS V6 Thi Sau 2022 - 2023)
 (n>2)

Chimg minh rang néu -1, s0 nguyén to thi 2 *11a hop sb.
Loi gidi
271 - 1. 2}1 . 2}1

Ta co6: +1 13 ba sd ty nhién lién tiép nén mot trong ba sd s& chia hét cho 3

, (H > 2) n
nén 2

Ma 2 " ash nguyén to -1 khong chia hét cho 3

Mt khac: véi " >2 thi 2" 12 6 chin nén 2 khong chia hét cho 3

2" +1

Suy ra: chia hét cho 3

Vay 2" +1 13 hop s6 (dpem).
Cau3. (HSG 7 huyén Triéu Son 2022 -2023)

X'+ py?

4 4 ca o NP ‘A . ) ~x 4:A 1A X
Cho s0 nguyén to P Giasit ¥ , Y 1a cac sb tu nhién khac 0 , théa man diéu kién Y
4y
—‘U‘ =p+ |
N A , S xy

la cac so tu nhién. Chiing minh rang -
Loi giai
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Cau4

Caus

, (x,y)=d(deN*) . o a
Goi UCLN , khi @6 ton tai cac sO ty nhién = va

(a:b) =1

I3 = :db
b aé X da; y va

“+pyt dlat+pdia’ _a+pb’

. sN*
xy d-ab ab

Ta co:

(ﬂ:'l‘phzjiﬂh (a] + bz}fb 2.
Tu d6 ta duoc: = P = a b

(a;b) =1 — (a2+p)ia :
0 nén ta suy ra dugc b _1. Suy ra = P

. . = a = .1 re s \
Do ¥ 1as6 nguyén to nén ra dugc a=l hoac P Khi d6 ta xét cic truong hop

L X tpy :a" +:m?"

=p+]
=1 x=y=d xy d .

e V6i T khidotaduge ~ -
) _ _ 4 _{?':p;:dp:pH
o v6i ‘TP Khidstaduge T ;YT "f‘ P
o+ py” = p+l
Vay ta ludn cé &
(HSG 7 huyén Tho Xuén 2022 - 2023)
o , , (p+D(p-1) ,
Chiing minh rang néu P 1as nguyén to 16n hon 3 thi P P chia hét cho 2% .
Loi giai
) ) =3k +1 =3k +2(keN*)
vi Plash nguyén to 16n hon 3 nén 7 * hoac r
p=3k+l (p+D(p-1)=Ck+1+DCk+1-1) =3k +2) 3k 3
7 thi
- Néu '
p =3k+2 .
. th
. Néu 1
(p+D(p- 1) =Gk +2+1)Bk+2- D=0k +3).Gk+1)=3.(k + )Gk +1)3
(p+D(p-1) , )
Suy ra P P chia hét cho 3
N T A A1z 3 0P iy Aqs
Talaicé: * 1a sO nguyén to lon hon “nén © laso 1é
1 -1 ¢ s .
Dods ¥ ™ va P7 " 1a hai sb chin lién tiép
(p+D(p-1) , (2)
Suy ra P P chia hét cho 8
3B ©)
Ma ~ va = la hai s0 nguyén t0 cung nhau
Q@ G (p+D(p-1) ,
T va suy ra P F chia hét cho 2% .
(HSG 7 Dién Chau Lién truong THCS 2022 - 2023)
3 p+2 +1

Cho ¥ 1a s nguyén t6 16n hon ~, biét cling 13 s6 nguyén t6. Ching to rang

chia hét cho 6

Trang 2/24



DU AN TACH PE HSG TOAN 7

Cau 8.

Loi giai

3

. . +1 .
vi P 1asé nguyén to 16n hon = nén P 1¢, do do P70 chin

S (p+1)2
i 1)

R p=3k+1 p:3k+2 (k€|N)

Ciing do P 1asé nguyén t6 16n hon 3 nén hoac

. =3 +1 +2 =3 +3=3(k+1)3
Néew P = Y

> p+ =3k +1

2 ; .
khong 1a s6 nguyén to nén P khong xay ra.

— +1 =3k +3=3(k+1)3
Dodo P —K*2 =7

(2:3) =1 (p+1)i6
Vi nén tir (1) va (2) ta co

(HSG 7 Thi xa Thai Hoa 2022 - 2023)
p*-2q° =17

2)

1 sao cho

Tim sb nguyén tb P va
Loi giai

p=-2¢=17T= p'-17 =24° pl

Tur gt: suyra = lé.

. z 17 2¢° ., =2
V('np IEE P ch1a4du1 =P ch1ahétch04 = 4 ch1ahétch04 = 49

74 A K
vi © 1a s nguyén to.

g =2 ) =5
V('nq tacop

(HSG 7 huyén Luc Ngan 2022 - 2023)

2p+1 . . s Sp+2 .
Cho ¥ va “P™ " 1a cac s nguyén to 1on hon 3 . Chung minh rang P 1a hop so.
Loi gidi

p 3k+1 3k +2 véikEIN

vi P 1asé nguyén td 16p hon 3 nén hoac

p =3k +1 = 2p+1 =20k +1)+1 =0k +3 =3(2k +1))

c6 dang

-Néu

+ . 2p+1 . 2p+1 .
Khi d6 “7F 16nhon 3 vaco it nhdt S wocla s 3; P i voi gia thiét 7T 1asé
nguyén to

Do do c6 dang 3k +2
Sp+2=50k+2)+2 =15k +12 =3(5k +4)
Xét
5p+2 . 5p+2 S5p+2 .
Khido P 16nhon 3 vacoitnhdt S wscla L 3: 7P nen P T 1a hop sé.

2p+1 3thi Sp+2

Vay Cho P va 1a cac s nguyén t6 16n hon 1a hop s6 (dpem).

(HSG 7 huyén Lap Thach 2022 - 2023)

\ , % A A D 27 + PE A A a K
Tim céac s6 nguyén to * sao cho 12 mot s6 nguyén to.
Loi giai
. =2 27 + p* =27427 =8 ,
voi P70 mic T 1a hop sb
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Cau 9.

Cau 10.

274 p? =243 =17

5 P =3 thi

1a s6 nguyén to
. <z o . p>3 =3k+1  _
vei £ 1a s nguyén to va P nén ¥ hodc

274 p =7 +1)+(p7-1)  (@7+1)3 (p*-1)3 , D
Ta co vi va voi moi sO nguyén to ©  cd

=3k +1 - « 20+ p* =27 +1)+(p*- 1) :

- *
p=3k+2 . keN

hoac

 p=3 274 p? =2 +3 =17
vayvei £ T thit TP

(HSG 7 huyén Thanh Tri; Hiép Hoa 2022 - 2023)

x'- 2y =l

dang:

la s0 nguyén to.

) ,( A KK . ~
Tim s nguyénté Y thda man:
Loi gidi
L x -2y =1 X' =2y +1
Xet suy ra
A0X . 1A 3 X s A A A X =
-Néu ~ chia hétcho ™ ma ™ 1a s nguyén to nén

Thay vao tinh duoc YT lash nguyén t6 (Chon)

3

~Néu * khong chia hét cho ~, thi ¥ chia cho 3 du | hoac du 2

2
= % chia cho 3 du’1

L (-3

Suy ra 2y’ chia hét cho 3m2‘1 (2,3) = nén v chia hét cho 3 ma 3 1a s6 nguyén t6 nén Y

chia hét cho >

Ma 1 sh nguyén to nén y=3

Thay vao tinh dugc X =19 (loai)
(e, v) =(2,3)

Vay c6 duy nhat cap sb thdéa man bai toan.
(HSG 7 huyén Ninh Giang 2022 - 2023)

, , 10p+1 , , . .
Cho ¥ 1asé nguyén to 16n hon 3 thoa man =~ cling 1a s6 nguyén td. Chung minh rang:
(5p+1)i6
Loi gidi
2T A LA 1z 3

Tacod © 1asd nguyén to 16n hon

£ i ven .z 10p 10p+1 10p+2 Lo g .
Xét ba s0 ty nhién lién tiep P ; P ; P trong d6 c6 mot so6 chia hét cho 2 , mOt s
chia hét cho >

. . 10p+1 . . 10p+1 .
vi P1a 56 nguyén to 16n hon 3 va P 1asb nguyén t0 nén Py P khong chia
hét cho 2 va cho 3
. . 10pf3,10p+1}3

ma 3 va 10 la hai sO nguyén t0 cung nhau nén pi3,10p+1f do do

(10p+2)3=2Gp+D3= (5p+1)3
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Cau 11.

Cau 12.

Cau 13.

, , s5p+l . = (Gp+1)2
13 s nguyén t5 16n hon > nén © 18 = P chin =

Gp+D3  (Gp+1)2 o ,
Vi va ma “ va ~ la hai s6 nguyén t0 cung nhau nén

op+1 o (5p+1)i6
cling 1a sO nguyén to thi .

(Gp+1):6

Véyp 13 s6 nguyén t6 16n hon 3 thoa man
(HSG 7 huyén Thanh Son 2022 - 2023)

. . 2p+1  _4p+1 . .
Tim s0 nguyén to P saocho “P7 va P qéulas nguyén to.
Loi giai

=2 4p+1=9 ,
2xét P77 i P T lahopsé (loai)

= 2p+l=T4p+1 =13
P ?>th‘1 P  4p

- Xét déu 1a sb nguyén td

=3k +1 - (keN*)
p>3thip£3nénp * p =3k+2

- Néu hoiac
=3k +1 2p+1
P thi <7

p=3k+2

- Xét dugc 13 hop s6 (loai)

4p+1 ,
i P 1 hop s6 (loai)

2p+1=T:4p+1=13
1

- Xét duoc

. =3
- Két luan: P th
(HSG 7 huyén Ha Trung 2 2022 - 2023)

deu la so nguyén to

a,b,c,d , a’- 20" =3(& - 5d*- )
Cho 77 1a cac sO nguyén duong thoa min . Chirng minh:
a+b+c+d %
1a hop s0.
Loi gidi
Ta co:

a- 26 =3 - 547 - b )= a* - 267 + 303+ +d? =3(c? - 547 - B2 )+ 3 +2 +d°?
@ +b+E +d =3(c7 - 5d7 - BP) 4307 +¢7 +d7 =4S - 14d° =2.(26- Td):2

= (@’ +b +c" +d")12

(1
. @+pr st +a?)- (a+b+crd) zala- 1) +b(b- Dcle- D+d(d-1)
Xét hiéu:
ala-1) bb-1) clc-1) d@d-1) | o o _
; ; ; deu la céc tich cua hai so ty nhién lién tiép nén chia
hét cho 2

[(rf +b +ci+d? )- (a+b+c+d)| 2

Suy ra: (2)

(a+b+c+d)2 S
Tu (1) va (2) suy ra: méﬂ+b+f+d}~ néna+b+c+d

(HSG 7 huyén Lang Chanh 2022 - 2023)

13 hop sb.

Cho cac sb nguyén t6 P va? thoa man: P27 =17 Tinh (p+q)' +15
Loi gidi

Ta co:

p-2q° =17
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= p - 1=2g"+16
= (p- D(p+1)=(2¢° +106) 2
= (p-Dip+1)2

- -1y =7
Mé(pﬂ} (p-1)=2

-1 p+1 L s . -Dip+1):8
suy ra p ;p 1a hai s6 chan lién tiép = (p-Dip+1):

b .
= (2q +16}‘8m2‘116§8

o g=2o pt =27 +17=22"+17 =25

- 20" 8> g 4= g2

Ma ¢ 1as nguyén t6
. . =5
Ma © 1asénguyentd = ¥ 7.

Cp+g)y +15=(5+2) +15=2416
Ta co: .

+g) +15=24106
Vay: (p+q)
Céau 14. (HSG 7 Bic Giang 2022 - 2023)

m; n; t m-n=n-t=a (a -E.-".,-")

Cho > 1a ba s6 nguyén té 16n hon 3 théa man: . Ching

minh ring  chia hét cho 6
Loi giai
m-n=n-1t=a (ﬂ E.-"v")
Ta co:

n=t+a m=n+a=t+2a
Suy ra ;

. . + Nk A LAz
Dodotacol;Ha;t 2a lacacsonguyentolonho*n3

re A . I A LK + ~ . . Ie A P 2
Xét s0 du cua ba s6 nguyén to t; t+a ; t+2a da cho khi chia cho 3 , SO du nhan dugc c6 thé

1 2 Do d6 cb it nhét hai sé ¢6 cing s6 dur khi chia cho > va hiéu ciia ching chia hét

1a * hodc
cho 3.
(t+a)-t=a (t+2a)-t=2a (t+2a)- (t+a)=a
Mat khac ; ;
, (2;3) =1 3 (1
Suy ra ? hogc 2a chia hét cho 3. Ma nén &

3 .. m

M Ny A A 1A 14 Noqs oz A1a
, lacacsonguyéntolénhon ™ nén ~, " lacacso 1é

Vi

- o @ . (2;3) =1 :
=My v kéthop voi taco 470

Ciu 15. (HSG 7 Huyén Qudc Oai 2022 - 2023)

, , 10p+1 . . . §
Cho 7 1asé nguyén to 16n hon 3 thoaman cling 1a s0 nguyén to. Chirng minh rang

2P+ o hét cho ©

Loi giai
Vi ? 12 56 nguyén t6 16n hon > nén ¥ 1as61¢ = P 1256 1¢

5p+l S (5p+D2 (D

1a sO chan
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Cau 16.

Cau 17.

, o 10p 10p+1 10p+2 .
Xét ba sO ty nhién lién tiep P ; P ; P ludn ton tai mot soO chia hét cho 3

10p+1 .. (op+1)43

Ma la s0 nguyén to6 nén

. . / (10;3) =1 _, 10p£3
P 1asé nguyén 6 1on hon 3 = P> va UcLN = P

(10p+2)3 _. 2(5p+1)3 (2:3)=1 _, Gp+1):3 (2)
Dods " = S0P ma UCLN = 2P

o @

S5p+l .
Tu va suy ra P77 chia hét cho 6
(HSG 7 TP Phiic Yén- Truong THCS Pong Xuin 2022 - 2023)

o , 3 o, (pre1)e
Cho © 1a so nguyén to 16n hon ~ . Chirmng minh rang .

Loi giai

o 1=(p-1 1
Tacs ¥ (p-1D(p+ }.

. . -1 +1 D4 e .. o
vi P1ash nguyén to 16n hon 3 nén 7 16.Dodo ¥ va 7 1a hai s6 chin lién tiep. Tu
4o P+ (D

-1 1 - 1 +1):3
P ;p;p+.Tacé(p \elp }..

(p-Dip+1):3 (2

Xét ba sb tu nhién lién tiép

Ma 7 1a 86 nguyén t6 16n hon 3 nén khong chia hét cho 3 nén

1 2) (3;8) =1 _ (p-1)24
T D va @ Kt hop voi a3 oy (dpem).
(HSG 7 (LDP) Hung Ha 2022 - 2023)
Tim mot sd ¢6 ba chit sd biét rang sé d6 chia hét cho 2 , cac chit s6 ctia no sip xép theo thu
fur tir nhé dén 16m 3 16 véi 2; O; 4
Loi gidi

a, b, CE|N¥' a<h<c =9

b

. Y ST S Y . a c S A
Goibachirsociasocantimla =~ . Diéukién

72

- \ A g . zabc .
Theo bai ra: vasocobachirso ~ °  chiahétcho

, e 4 a, b, C . X N , . A . A
Ta co s0 c¢o ba chit s0 chia hét cho 72 nén no chia hét cho ? , chia hét cho 8 .

. ca,b,e .
SO ¢6 ba chir s6 chia hét cho 9

(a+b+c)9 OD<g+bh+c<?T . a+.'5+.:-E|[EJ;ISi
= ma "' n '

én
a_b_c a_ b _c _a+b+c
Tee 2 3 4,épdungtinhchétdﬁytisébéngnhautacd:2 304 24344
a b ¢ 9 -
+)Néua+b+c:9:>3 3 4 9

= a=2 b=3 c=4

x 234 243 324 342 423 432

Ta dugc cac so . Nhung s can tim phai chia hét cho 8 nén
7 @

chi c6 s 432 chia hét cho
Trang 7/24
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Cau 18.

Cau 19.

18

— — — :2

a b ¢
+)Néu a+hb+c=I18=> 2 3 4

= a=4 b=6c=8.

+ 468 486 648 684 846 864

Ta dugc cac so ; . Nhung s6 can tim phai chia hét cho 8 nén
, , ()
chi c6 so 648; 864 chia hét cho 72
o @ s
Tu va ta duogc cac sO can tim la: 432 ; 648; 864

(HSG 7 huyén Nong Cong 2022 - 2023)

n(n>1) , ~ n+4 . nt+16
thoa man va

Cho s6 nguyén 1a cac s6 nguyén t6. Ching minh "
chia hét cho >
Loi giai

2
e g Al Mg BT 5
V61 moi sO nguyén — thi = chia cho

n' =Sk+1 (keN*) _ n" +4=5k+1+4 =(5k+5 )15

0;1
du hoe_‘lc4.

, 2
+Néu " chia ° du ! thi
2 r r
4 khong 1a s6 nguyén t0. Loai trur truong hop nay.

n' =5k+4 (keN*) _, n” +16 =(5k+20 )13

. AN
Do d6 nén
2
£ n .5
+ Néu chia

Do dé n’>+16

du 4 thi

khong 1a s6 nguyén td. Loai trir truong hop nay.
2 .
:5
Vay " , suy ra "
(HSG 7 huyén Thwong Xuan 2022 - 2023)

mn-m-n+l

Cho """ 1a hai s6 chinh phuong 1¢ lién tiép. Chirng minh rang: chia hét cho

192
Loi giai
Ta co: 192 =16.12
; . . =(2k- 1) =(2k +1)*
Do "™ 14 hai sé chinh phuong Ié lién tiép nén ta cor T oK)y M EEKAD
(ke IN*)
) mn-m- n+1=0m-1)(n-1)
Khi do6:
=[(1k- 1)* - 1J[(2k +1)* - 1]=(4k" - 4k)(4k* +4k)
=16k2(k- I)(k +1):16 (1)
C k(k- D(k+1):3 | k(k- Dk(k+1):4
Ta co: va
CGi)=l Kk Dk +1)012
Ma nén

= mn-m-n+l=16k’ (k- I)(k+1):12 ()
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. ) . () mn-m-n+1:192
Tu va , Suy ra: (dpcm)
Ciu 20. (HSG 7 thanh phé Thanh Hod, 2022 - 2023; huyén Thanh Ba nim 2021 -
2022)
aabacad N s A A 5 ~ ﬂ:"‘fz :b:+{?ﬂ ’ . N
Cho la cac sO nguyén duong thda man . Chung minh rang:
a+b+c+d I hop sb.
Loi giai
(F+b+ +d?)- (a+b+c+d)=(a*- a)+ (B - b)+(c?- ) +(d*- d)
Ta co:
=ala-D+b(b-D+clc-D+dd-1) 5
chia hét cho ~.
s, (@epr e +d?)=2(p+4%) ,
Mga to =b+d nén chia hét cho 2
= atbtctd chia hét cho 2.
b,c,d .
Mat khac, GPED s cac sb nguyén duong atbtctd =4
(a+b+c+d) )
Vay 1a hop so.

Ciu2l. (HSG 7 huyén CAm Thiiy niim 2021 - 2022)

(x)=ax +bx" +cx+d . (5)- £(4)=2022
Cho da thure s Vi 9€ IN v i/ f |

1(7)- f(z)1

\ A

a hop so.
Loi giai
F(5)- F(4)=(125a+25b+5c +d )- (64a +16b +4dc+d) =2022
Ta co:
= 6la+9b+c =2022

Chiing minh

F(7)- £(2)=(343a+49h+ Tc +d )- (8a+4b+2c+d) =335a +45h+ 5¢

=305a +45h +5c+30a =5(6la+9h +c)+30a =5.2022 +30a =10(1011+3a)

4 l0(1011+3a):10 _ 10(1011+3a)>10
Vi © nguyén duong nén va

10(1011+3a) ,
nén 1a hop so.
(7)- r(2) ,

Vay f / 1a hop sb.
Cau 22. (HSG 7 huyén Kinh M6n 2020 - 2021)

, ,b, ,d 2 2 2 2 . , )
Cho cac s0 nguyén duong @0.¢ thoa man ¢ * brtc+d chia hét cho 2. Chtrng minh
s a+b+c+d |, £
rang: 1a hop s0.
Loi gidi
Ta co:

A +bh St +dr-a-b-c- d_ (ﬂ:- ﬂ)+(b:- b)+(€2-f‘)+(ﬁf:- a:‘f)
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ala-1)+b.(b- D+cle-1)+d.(d-1)
abcd . ., =z n ~a _.a-1, . . \ ) \

Do ,”,”," lacac s0 nguyén duong, nén =~ va ;0 va ;o va ;ova
14 hai s6 nguyén lién tiép. Suy ra:

(ala-1):2

p(b-1)2

cle-1):2

d(d-1):2 [(a3+b*+c*+d*)— (a+b+c+d)] 2

s (@ +5 ++d?)2 _ (a+h+c+d)?2 (1)
a

ia’de a+h+c+d>2 ()

sla N , A A =
la cac s nguyén duong
o @ ,
T va = arbrerd o0 sé,

Vay a+b+c+d 1 hop sb.

Cau 23. (HSG 7 huyén Giao Thiy 2016 - 2017)
abicid;e

a +h +c" +d  +¢’

Cho cac sb6 nguyén duong thoa man chia hét cho 2. Chtng

. i at+tb+c+d+e |, %
to rang 1a hop so
Loi gidi

L A=a +b+” +d  +e° B=a+b+c+d+e
bat ;

A+B=(a* +bP* + +d* +&*)+(a+b+c+d +¢)
Xét:
=(a* +a)+(F +b)+( +c)+ (@2 +d)+ (& +e)

—ala+D)+b(p+D+clc+1)+d (@ +1)+e(e+1)

2 A+ B

voi " 1ash nguyén thi tich 2 s6 nguyén lién tiép chia hét cho “ nén chia hét cho 2.

Theo dé bai 4 chia hét cho 2 nén B chia hét cho 2 va B>2

vay B 1a hop sé.
Cau24. (HSG 7 tinh Bic Giang 2012 - 2013)

P 2012 4 o s6.

Cho P 1a sb nguyén t6 16n hon 3 . Chirng minh réng
Loi giai

, , =3k +] (keN.k =1)

vi ¥ 1asé nguyén to 16n hon 3 nén p c6 dang P

=3k +1
+ Véi P

p* +2012 =(3k +1) +2012 =9&> +6k +2013 _, (p* +2012)3

ta co:

=3k- 1
+vesi P

p* +2012 =(3k - 1) +2012 =9%* - 6k +2013 _, (p* +2012):3

ta co
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Cau 25.

Cau 26.

“+2012
Vay P la hop so
(HSG 7 huyén Hoai Nhon 2018 - 2019)

Mot s nguyén tb P chia cho #2 ¢6 s6 du 714 hop sb. Tim hop s6 ”

Loi giai

Vi ¥ chia cho 42 cosbdula " nén =42k +r(0<r<42.reN)
Hay p=23Tk+r

Vi ”1a s nguyén t6 nén " khong chia hét cho 537

2,3,7 £ F =25
A%

~ Tla hop sb khong chia hét cho a <42 , Vay hop so

(HSG 7 huyén Huwong Son 2017-2018 )

P m+n
m,n € IN* 1 - ®
Cho va 1a s6 nguyén t6 thoa man: m g . Ching
p2 =n+2
Loi giai
/4 /4 = : - I 14 4 & EIN*
+Néu " * " chiahbtcho ¥~ 7 {m }dop la s0 nguyén to va e
= =p+1 ) = +2
- m 2hoz_?1c P T khi do tir (1) ta co: p=n
. . (o +n)m-1)=p°
Néu m+nkh6ng chia hét cho p, tur (1) -
. . NEN*= m-1=p° =
Do 7 1a 86 nguyén to va e " Pyg mn !
2 — 2+1 — 2 {0 )
= m=p va nenp (loai)
*=n+2
Vay b
Cau 27. (HSG 7 huyén Kim Thanh, 2022 - 2023)
Cho biét P 1a céc sé nguyén té thoa man: ¢ ~ br-4 =113 Chtrng minh rang
13 mot s6 nguyén td.
Loi gidi

a -b-4=113

- =117 ®

(@-5)2 170
ma ne

Néu @ va ? cing tinh chn 18 thi n v ly.

, . za b PV SR~
Do do6 trong haisd6 ~, ~ phai c6 mdt sO chan

Ma a’ b c6 mot sd nguyén t6 nén ¢ =2 hoiac b :2.
Néua:2 thiﬁl-ff =117

b :-113(V6 1)

Néubzz thi a-4=117

minh rang:

a+b .
cling
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a’ =121
a =11

— i , 14
atb=l1+2=I3 1a s0 nguyén to (dpcm)

Cau 28. (HSG 7 huyén Triéu Son, tinh Thanh Hoda, 2017 - 2018)

p+2 p+6 p+8 p+l4

Tim s6 nguyén t6 © dé , cling la cac s6 nguyén to.
Loi giai

. =2 2=4 .

Néu ? T thi? 7T lahop s6 = loai

p :3thip+6 =9

Néu , 1a hop s6 => loai

Néupzsthip+2=?, p+6:“, p+8:13, pr14=19 déu 1a céc sénguyénté.
Néu P> S,Vi P 1as nguyén to nén P khong chia hét cho >

=P dang Sk+1 hoic Sk+2 hoic 5k+3hoéc S5k+4 (kEIN)

Néu P :5;*(+1thi p+l14 =5k +1+14 :5&+I5:5(A—+3}55,mé p+14>5
nénp+14la‘1h(_)*ps6

Néu p =5;’r+2thi p+8 :5&-+2+S:5ﬁ:+|£}:5|[ﬁ:+2}55,mél p+8>5

+8 .
nén £ 7% 1ahop sb

. p =5k+3 +2 =5k +3+2 =5k +5=5(k +1):5 +255
_Néu P thi ¥ kDS 0 ?
+2 ,
nén £ “1ahop sb
. =5k +4 +0=5L+4+0 =5L+10=5(k+2):5 +6>5
_Néu P thi ¥ E*+235 P

nén p+61éhqp sO
Vay 7 chico ! gia tri duy nhét1a £ =
Cau 29. (HSG 7 huyén Thanh Son, tinh, truong ............... 2022-2023)

. . X, o (x-Dix+1) =6y°
Tim cac s0 nguyén to Y théa man { A ) =03

Loi giai

22 = (x- D(x+1):2
Vi Oy 2= (x-1)(x+1):

x=-1)+ix+l)=2x2 x- Lix+1 o
+ViIIT )+ (x+l) =2x: nén = cung tinh chan 1¢

x- Lx+1 P
Suy ra 1a hai s6 chan lién tiép .

Do d6 (x=-1)x+1):8

= 017 8=3y" 4= i d= pi2

. . =2
Ma ” 1asé nguyén t0 nén Y

y=2 . (x-D{x+1)=06)"= (x-1){x+1) =24 = (x- 1){x+1) =4.6
- Thay vao
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=X = (thoa man)

(x:p)=(5:2)
Vay '
Ciu 30. (HSG 7 Tay Hé, 2022 - 2023)

: 3 g" =(2p+q+1).(2g+p+]
Tim cip s6 nguyén t6 77 thoaman ¥4 ~PFa*DatptD)
Loi giai
‘g" =(2p+g+1)(2g+p+1
Tace: P4 =2P+a+D)(2q+p ) 1)

THl:p’qcé mot sb 14 s6 chin
Gia sur P 14 s6 chén

Do “1asé nguyén to

= p =2

T (D= 27" =(4+g+1)(2g+2+1) =(g +5).(2g +3)(¥)

+5)2p+3)2  2p+3 (g+5)2 >
= (g+5)(2p+3): ma 2Pt q = =4 3

1a sO 1é nén

¥ .
Do (*) suy 73N 2q+3)q

q+5:q |5 |5=q
2 +3: 3: 3= . .
= 1< 1= 7= d (do q 1a s6 nguyén to)
qg=5 p=2

Thr lai ta nhan ;

tH2: P 1456 nguyén t6 1¢ = p=3q=3

M

> 2p+g+]1 2g+p+1 .. .. 1 s
prd ; arp la nhitng s6 chan

q .0
S (2p+g+1)2g+p+l)4 L R U
(2p+a+D2q+p mapqlasolenenvoh

Vay {FH}'}E: (3;3);(3;2):.

Dang 2: Ap dung dinh Iy Fermat
Ciaul. (HSG 7 quan Ha Dong 2022 - 2023)

:j j:l:.ﬂ‘. . )
4=2 +l 9. Chirng minh rang 4 1a hop so

Cho
Loi giai
. T , 2" =l{mod11) » 2" =1(mod11)
Theo dinh li Fermat bé, do ~ " 1a s6 nguyén t0 nén ta cé
5 2 =22 =2(mod 22) 5 2 =22k + 2(kEN)
23 . 2% =l(mod23) 5 27T =274 =42 =4(mod 23)
Do ~7 la s0 nguyén to nén

27" 419 =4 +19 =0(mod 23 : )
= ( }.Nén A ‘23mé 4>23 voi vn =l nén % 1a hop s0.

Cau2. (HSG 7 huyén Vinh Lc-Tinh Thanh Hoa 2022 - 2023)
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Cau 3.

Cau 4.

q- |

, , , +q"' -
Cho hai s6 nguyén t6 khac nhau P va q. Chung minh rang :

Loi giai

¢ . (pg) =1

khac * nén

pyq p

nguyén to cung nhau va

-1 .
) p" =lmod g)  ¢"" =1 (mod p)
Ap dung dinh li Fermat ta c6 : va

Vi

S (- (@ -Dip Pp ¢

va mat khac va

(e g (g - 1)ip () =l
nén ta co : ; ma

(p"" +q"'- 1)ipg
nén : .
(HSG 7 huyén CAm Thiiy — Thanh Hoéa 2022 - 2023)
a’+b* =2(c" - 8d7)
Cho “"“?SZ {6a man . Ching minh ¢ *0*+¢+d
Loi giai

a’+b" =2(c" - 8d*)

Ta co

(3¢ - 1547 ): 3 (" +0" +c7+d" )3 (1)
Ma nén

S a +b +c' +d” =3¢ - 15d°

{ 0, il] 3

Du trong phép chia a cho 3 1a ) suy ra du trong phép chia ¢ cho 3

a=a (mod3)
hay

b =b" (mod 3)_ ¢ =c (mod 3). d =d" (mod3)

Tuong tu ta co ; ;
a+b+c+d=a +b +c’ +d’ (mod3) (2)
0 . ) a+b+c+d

T va suy ra chia hét cho
(HSG 7 huyén Tam Dwong 2016 - 2017)

3

2
. L £ A P ~ 27+ P oo A A
Tim cac sO6 nguyén to thda man la cac sO0 nguyén to

Loi giai

Cp=2 2 4p =444 =8 , ,
Véi thi khong 1a s6 nguyén to

= 27+ pt =R+9=17 .
voi P 3 - P I3 s& nguyén té

=7 =9 d
. p>3 . . 20 =277 =2(mod3)
i thi P 1a s nguyén to nén p 1é¢ nén {

> =](mod3 27+ 9’3

Va P { }nén P
274pt>3  apt
a nén 1a hop s

204 p?

Vay véi p=3 thi 13 hop sb

chia hét cho P4

chia hét cho 3
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— 27 4+ p°
A . P=3 A A LA
Vay véi thi 1a s6 nguyén to.

Caus5. (HSG 7 huyén Phi Ly 2018 - 2019)

s s A NS 2 2° +P2 \ A A A

Tim céac sO nguyén to thda man la cac s nguyén to.
Loi giai

Lp=2  24p =444k

Voi thi khong 1a s6 nguyén to
W ohon = -

op=3_ 20+p =849=17 o

véi ¥ thi b la s0 nguyén to

, , 27 =2*" =2(mod3
véi 73 thi P 1a 56 nguyén t6 nén ¥ 16 nén (mod 3)
PP =l(mod3) | (27+p7 )3
Va nén
7 4+pt >3 24 p ,
a nén 1a hgp so

> ,.p>3 . 2p+P2

Vi thi 1a hop sb

-3 2+p ,
Vay voi p=3 thi P 1a s06 nguyén to.
Dang 3: Phuwong phap phan tich
Caul. (HSG 7 huyén Yén Dinh 2022 - 2023)

Tim sb nguyén t6 “2 @& “~ % 1a sé chinh phuong ¢~ b>0
Loi gidi

A=ab- ba =9a- 9 =3 (a- b)

Pé 1a s6 chinh phuong thi ¢~ b 13 66 chinh phuong

[1. al
g 1 <a-b<8= a-be|l; 4

L ve a- b =1 abe|21; 32; 43; 54; 65; 76; 87; 98|
. Vol

Théy c6 43 1a s6 nguyén to
s vei @7 b =42 abe|51; 62; 73; 84; 95

73

C6 "7 la s6 nguyén to

43 73

Vay sé nguyén t& ° bang ™ hodc
Cau2. (HSG 7 Bic Giang 2022 - 2023)

0(x) ; 0(5)- 0(4)=2023

Cho da thuc bac ba v6i hé s6 © 1a mot s6 nguyén duong va

0(7)- 0(2)

Chung minh rang 1a hop sd.
Loi giai

0(x)

3
’ A rr 1A A X \ A A A A
Pa thurc bac ba voi h¢ s6 7 1a mot s6 nguyén duong nén
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O(x)=ax’ +bx” +ex+d (aenN)

0(5) =125a+25h+5c+d 0(4) =0da+16b+4c+d
Ta co: ;
- 0(5)- 0(4) =61a +9b+c =2023 (1)

Lai o6 0(7) =343a+49h +Tc+d; 0(2) =8a +4b +2c+d
= 0(7)- 0(2) =3350 4+ 456 +5¢ (2)

0(7)- 0(2) =30a+(305a +45b +5¢) =30a +10115
Tu (1) va (2) ta co:

s [0M)-0Q) i5(@eny)  0(1)-0()>5

b

(7)- 0(2) ,
Do vay ¢ ¢ 1a hop s0.
Cau3. (HSG 7 huyén Nghia Dan 2022 - 2023)
Y NS S 4 .~ 3x* +1 =19y
Tim tat ca cac sO nguyén td = va thod man: ’
Loi giai
A +1 =19y 5 19y - 33 =
Ta co ’ ’
. 19y° - 3%’ 19y° 2 .
Vi 1 lasolénén - lasble Y va 3% phai khong cung tinh chan 1¢.
Do 17 va 3 ddulasé1enen ¥ va ¥ khong cung tinh chin 1¢.
*) Truomg hop LY 16va” chén
vitva? cacsh nguyén to nén asé nguyén té chin ~ % =2
7 2 2 — ]‘3
| T R LI
Khi d6 theo d¢ bai ta co: (loai)
*) Truomg hop 2.7 chénva*1e

XY 4 T U G A A gz DY =2
Vi~ va © cdcsOnguyéntdonén ~ lasd nguyén to chan

4 Arns e oL 3XTH]I=192° 2 P =252 x = .
Khi d6 theo d& bai ta co; > F1=19.27 7 x =252 x 5(thoaman)

= =2
vay T

Caud. (HSG 7 huyén Yén Bai — Yén Binh 2022 - 2023)

3 p+1

\ A A LA 12z -4 +2 A A K , . 3
Cho P la s0 nguyén t6 16n hon ~. Biét 7 cling 1a s6 nguyén to6. Chung to rang

chia hét cho 6
Loi giai

3 p

\ A A LA 14 A ) . +1 <
Vi p la s6 nguyén t0 16n hon ™ nén ~ 1€, do do p chan

S (p+1):2 1)

— =3k +2, (keN)
3 P 3k+1hvcﬁ"'

Ciing do P 1a s6 nguyén t6 16n hon ° nén 0d
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. = +2 =3 +3=3(k+1):3
Néu ? =K+ P

:>p+ p:3}(+]

2 A N A A A A A 5
khong 1a s6 nguyén to6 nén khong xdy ra.

Do dg P =K +2= p+1=3k+3=3(k+1):3 (2)
0 do

(23)=1 n @ (p+1)i6

Vi néntos va ta co
Cau 5. (HSG 7 huyén Thi¢u Héa 2020 - 2021)

() =ax" +bx" +cx+d - f()- F4)=2022
Cho da thuc: / voi CEN Uy 1 !

f()- 1)

. Ching minh:

13 hop sb.

Loi giai
f () =ax +bx" +cx+d .
Xét da thirc: vei <N

F5)- f(@)=(a5 +b5 +c5+d)- (a4 +b47 +c4+d)
Ta co:

o f(5)- f(4)=(125a+25b +5c +d)- (64a +16b+4c+d)
o f(5)- f(4)=6la+%+c
v F G /@ =2022 2 Gighop 4 e =2022 U
F(M- @) =(a7 +b7 +c.7+d)- (0.2 +b22 +c2+d)

Lai co:
o f(7)- F(2)=(343a+49% +Tc+d)- (Ba+4b+2c+d)

o f(7)- F(2)=335a+45h+5¢
o f(7)- f@)=5(67a+9 +c) =5(6a+6la +9h+c) (2)

O @ £(7)- £(2)=5.(6a+2022) ,
T va suy ra: 1a hop so0.
f()- r(2) ,
Vay 1a hop sb.
Céu 6. (HSG 7 huyén Tién Hai 2021 - 2022)

2022 Apdredyeeentigar9a022 0
SO

1 1 1 1 1
4+ +...... +_ o+ =]

@ 92 9H D021 92022

la cac sO tu nhién khac théa man:

. Ching minh rang: Ton tai it nhat mot s6 trong

2022 5 43 cho 1 sé chin.

Loi giai
111 | |

o+ 4+ + =]
@92 9 2021 2022

o Gylyeenllygyn $Q)y..lpy | =Gy lyny (*)
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L Apaygeenlygydygyy ()
Gia su cac so déu la so 1¢ , khi d6 vé trai cua la tong cua

2022 K A AL geax A 1% \ A 3ae1y K12 A XN T A ea o
sO 1€ nén ve€ trai 1a s6 chan , ma ve phai la s6 1¢ (mau thuan) ~ Diéu gia su sai.

Vay do d6 ton tai it nhat mot sd trong 2022 s6 di cho 1a s6 chin (dpem).

Ciu 7. (HSG 7 Truong THCS Nguyén Trung Truc 2018-2019)

Cau 8.

. : . m n . . o A=Gm+n+1)Bm- n+4)
Chung minh rang néu va  la céc sO tu nhién thi so: la
sb chén.
Loi giai
o GGm+n+1)- Gm- n+4) S tn+l-3man-4 =2m+n- 3
Ta xét hiéu

,.mnelN | - AL K o1a
vei " thi Zm+2n- 3 la mot so 1é.

Lt Sm+n+l | 3m-n+4
va

Do d6 trong hai so phai c6 mot s chan.

Suy ra tich ctia chung 1a mot s6 chan.
vay 4 1 s6 chin.
(HSG 7 trwong Nguyén True 2017 - 2018)

@ b
Cho a,b,¢ d6i mot khac nhau va #0. Biét “?1a sb nguyén to va be ¢ Tim “0¢.
Loi gidi
ab _b a b
- T = —=—
Ta c6: bc
b . . , . !16{1;3;?;9}
Do “”1a 1 s0 nguyén to c6 hai chit s6 nén
ac =b* o \
Do ta xét cac truong hop
b=l=a=c =1(loai do “ #¢)
+ b=3=ac=9=13 (do a#0)= ab :13(d0 93 khong 1a nguyén t6)
ab 13 1 _3 b
= =— =—=—=—(tm)
Cé be 39 3 9 ¢
+b=7 529 43y bj logi do din dén ¢ =

Véy abc =139.

(HSG 7 huyén Thanh Mién, tinh Hai Duong, 2022- 2023)
. . D 4 p? . .
Tim céc sO nguyén t0 ~ thoa man 1a s0 nguyén to.
Loi gidi

. p=2= 2" +p’ =8 , o
Néu 2 =22 7 TP 7% (hong 1a s6 nguyén 6 (loai).

Z p:S:}ZF‘f'p::l?
cu

N 1a s6 nguyén t6 (chon).
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/ . =2k C P =kl _ 3
Néu P77 i P nasgre = 7= RERD =27 =297 =248 i eho 3 dur 2.
v 3 31 "+p :
Laico ~ 1a sO chinh phuong 16n hon ~ nén chia cho = du ~. Suy ra chia hét cho
(loai).

p=3

3

Vay
Ciu 10. (HSG 7 thanh phé Lao Cai, 2022 - 2023)

Chimg minh 7% thi 7 *”*2 khong thé 1a s nguyén 6.
Loi gidi
nan+2=n +len+1=(n+1)(r - n+1)+(+1) = +1)(n* - n+2)
Ta co:
Do Vne N nén n+l>lvé1 nw-n+2>1
(n+1D(n*- n+2) ) 3 , , ,
Vay 1a hop sé hay 7+ 2 khong thé 1a s nguyén t6.
Cau1l. (HSG 7 huyén Phit Cat 2017 - 2018; Hoai Nhon 2014 - 2015)
2 Y S S T A0, ~(1!+H-p:ﬂ
Cho © 1a so nguyén to. Tim tat ca cac sO nguyén = théa man:
Loi gidi
a +a-p=0= p=a +a=ala+l)
Tu

ysi acz= p=alar)izp > p=2

1a s6 nguyén t6
a =1
- ala+1)=2=1.2 =(- I).(-E): a=-2
Cau 12. (HSG 7 truong Nguyén True 2017 - 2018)
X, , .T:-tll':'l":z X, ,
Tim 7 bidt: : % 12 nguyén t8)
Loi giai
-0y 41225 ) =6y +1

X,y

. \ Ak A x>0, y>0_ Yy<X
vi la nguyén t6 nén ; ;

P . D =2
Do d6 Y l1a sO chan Y

= x* =627 +1=25> x =5

=D ; =2
Véyx 5:y .

Dang 4: Giai phwong trinh nghiém nguyén dya vao tinh chit s6 nguyén t6
Caul. (HSG 7 huyén Thanh Mién nam 2021 - 2022)

+2  p+d s A A
? va ¥ deu 1a so nguyén to.

Tim s nguyén t6 p sao cho
Loi giai

x =2 R +2 =4 N x .
Néu 7 thi 7 1a hop s6 (loai).

A =3 p+2=5 p+d=T 5 . ¢ A A ) xo A A Y
Néu 7 thi ,p déu 1a s6 nguyén t6. Théa man yéu cau de bai.

, =3k +1 — (R € |N*)
Néu 777 thi 7 =K poge 7 =H2 .
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Cau 2.

Cau 3.

p=3k+1= p+2 =3k+1+2 =3k+3=3(k+1)

+ Néu chia hét cho 3

3 2 £ .
Ma? 77 nen P77 1a hop s6 (loai).

=3k+2> p+d =3 +2+4 =32 +0=3(k+2)

+Néu ? chia hét cho 3

Ma 273 nen 2% 1a hop s6 (loai).
p=3 1a gi4 tri can tim.
(HSG 7 huyén Thanh Son nam 2021 - 2022)

Vay

N X A X 2p+1 N 4p+1
Tim so nguyen to p sao cho P va P

déu 1a s6 nguyén td.
Loi gidi

9 . = p =2
A" khong 1a s6 nguyén to ? khong théa man.
. p=3  2p+1=7 4p+1=I13
vsi £ thi =7 L

L. p=2=>4p+1l=
Olp P

la s0 nguyén to va la s6 nguyén t6. Thoa man.

p

. 3 ; : -3
vei 77 thivi © 1ash nguyén to nén P . Ta c6 2 truong hop:

= 2p+1=(6k+3)3
L Néy P 3k+1> <P _Me‘16k+3>3: 2p+1

khong 14 s6 nguyén t6.
= 4p+1=02k+9)3 ) ) )
+Néu ¥ Sk+2= .Mél]z'Il +9>3= 4p+1kh6nglésénguyént6.
Vay ? =2 1a i trj cAn tim.
. (x,») xt-y =T
Tim cac cap s6 nguyén thoa man .
Loi giai

, N T/ A AN U I 4 A 4K 12 o
* Chung minh ménh dé: Gia st~ va ~ nguyén to cung nhau thi moi uéc s6 nguyén to 1¢ cua

T+b7 . +
a”+b% (hi co dang 4m

1 (ma khong c6 dang 4m+3 ) trong do m 1a s6 nguyén duong.

] ] p:4m+3:2(2m+|]+|
Xét sO nguyén to

£ P o A A L oat+bt g P oy, , a4
Néu © la udc s6 nguyén to cua thi © 1a udc chung cua = va

B \ A AN A =1 A A A A
Ma a va b nguyén td cung nhau nén P khong 1a s6 nguyén to

Vay khi P 1€, P chi c6 dang 4m+1.

¥ - yi =T7=x+l=y +2
= x +1=(y+ 3)(_1.': - 3_1'+4)

C Vs (y+ 2)(_1': - 2_1'+4)
Néu chan thi cho 4

=X x=2t+l= x" +1 =47 + 4t +

1¢, 2 khong chia hét cho 4 (méu thuin)
Dodo ¥ laséle, ¥~ F "

= .1':_ 2.1'+4:4‘£‘-:+3 U A LA 12 dm+3 , . . . K
phéai c6 udc s6 nguyén to 1€ dang (vi tich cac s6 dang
4k +1

dm +1 ¢6 dang

)
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2 s A A LA + (g A A A
=X+ e sé nguyén to dang 4m+3 (trai voi ménh dé trén)
o () Xy =T
Vay khong c6 cap sO nguyén thoa man .
¥+
o :k

. X .
Tim céc s06 nguyén duong 24 sao cho la s06 nguyén duong va la udc ctua 1995.

Loi giai

Xt +
o :k
2o XY A ks oooox . 1995=53.7.19=5n _,. n=3.7.19
Gia st nguyén duong va © 1a udc so cua voi

k)

;A A LA 219 ;
Céc so nguyén to deu c6 dang

x’y d :(I,_}’) . X :du’ y :d‘v 1 (u, V) :]

Goi uoc chung 16n nhat cua la thi Vo
Ir_' + ‘},_' _
v = x+y =k(x-y)

Theo gia thidt -
= a’(u: +1':) =k(u-v)
(1)
Lk o, L =2k, A LK
+ THI1: Néu = la udc cta c6 udc nguyén to dang

(H, V) =1 12 + 172 , ,
Co nén khong chira cac udc sO nguyén to cua

d = d =kt

4m+3

Nén ¥ 1 wée cua
= E(u: +17 )Zu - ¥

Khi doé (1)

Dodo ¥ <u +v =u-v = (1) v6 nghiém

Je = L. m o, , 1
+ TH2: Néu k =5m véi la u6c cua

) (u, v) =1

A U+
Co nén

2 V2 A , r r A A A o
khong chura cac udce s6 nguyén to cua

L m .., . d=d=mt
Nén la u6c cua

= {(u: +1':):5(u- v)
Khi doé (1)

=y +v =5(u-v)= A= +v - 5(u-v) =0
Do d6 @)

Mt khac: 44 =4u" - 200 +25+4° + 200+ 25- 50
=(2u-5Y +(2v+5) - 50=1+7- 50

=44=0= 4=0

3)
{mwizﬂ
_ Iv+5 =7
Te@)va@3) = 470 whide
{u =2 {u =3
=1 =1 — —
Gidirataduge: . va ' .Khide!=1=d=m
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x =3m x =2m
X,y 1 Vv =m Yy =m

3 holic n=3.7.19

X , £ Lm0,
Ta tim dugc cac so trong d6  1a udc cua

mE{ 1:3:7:19:21;57; I33.:399:
Nghia la

-

(oo I)E{(’_’a;l),(ﬁ;Il,(9.:3).,(ﬁ;B),(EI;?),(Iﬂr;?),(S?;IEJ).,(BS.:IEJ].,(GB.:EI).,ME.:EI),]

(171:57).(114:57),(399:133),(266:133),(1197:399),(798: 399) [
Vay .
Dang 5. Cac bai toan vé hai sb nguyén t6 cung nhau
Caul. (HSG 7 huyén Nga Son -Thanh Héa 2022 - 2023)

. £ n LA +2 +6 +8 +14 X A
Tim s6 nguyén to p saocho V77, P70 P70 ? cling la s6 nguyén to.
Loi giai

P > p+2 =412

=2 , , I =2 X
1a s6 nguyén to 1a hop s6 P (loai).

= p+6=9:3

Gia st voi

L. P=3 . s A LA \ £ = =3 :

+véi ¥ la s0 nguyén to 1a hop so P (loai).
, . =5 < X n L = +2 =7 +6 =11 +8 =13 +14 =19 A . X
+veéi ¥ la s6 nguyén to p , P , P , P déu la so

nguyén to.

+V(’)’ip>5:>P:Sk+1 p=5k+2 p=5k+3 p=5k+4 (kelN)

o p+14 =5k +1+14 =(5k +15) : 5 ,
CNéu P TR vaténhon > = P fahop s =
p =5k +1 (loai).

o p+8 =5k +10=5(k+2):5 ,

- Néuy PTk*2=E va 16n hon 0 P*® 13 hop sb
p =5k +2 (loa).

o p+2 =(5k+5):5 , -

Néy PRI valenhon >~ P2 1ahopsé = Z =K *3 (loai).
= p+6 =5k+4+6 =(5k+10) : 5 ,
CNéy PR valénhon > = P ¥ lahopsé = =

= p =5k +4 (loa).
A P=5 . « A A A8
Vay la s0 nguyén to can tim.
Ciau2. (HSG 7 huyén Séng L6 — Vinh Phiic 2022 - 2023)
2 2
. . +4 -4 . .
Tim s nguyén to P sao cho P va P deu 1a so nguyén to.
Loi giai
- ‘+4=8 p'-4=05 p'+4 p’-4 ,
vei P2 P P 2P P T lahop sé.
Vay p=2 (khong thoa man)
= "+4=13 p-4=55 pP+4  pi-4 ,
veéi ¥ 3= 0 ; p i va P la s6 nguyén to.
Vay p=3 (thoa man).
: (p?-4):
. . p--4):3
Vi P la sO nguyén to va > P chia3 du 1 hoac 2= P chia3 du 1=
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p-4>35 p2-4

Ma 13 hop s6 (khong thoa man).

2 2
= + 4 = 4
vay ¥ S P vl
Cau3. (HSG 7 huyén Yén Thé - BG 2022 - 2023)

A A A qa. o~ P2 pF2 s 2 A A pyas 3PF2 o
Cho p la s6 nguyén to thoa man 2 va ¥ deu 1a so nguyén t6. Hoi P la so

nguyén t6 hay hop sb.

cling 1a cac sO nguyén to.

Loi giai

. p+2=4
aP

=2 -2 = X , ’
xét ¥ thi ¥ 2=0 v khong phai 1a so nguyén to (KTM);

xét £ =3 thi 272 =" Khong phai 1a s6 nguyén tb (KTM).

. =5 . p-3=3 . p+2=T7 . . ¢ A LA
xeét ¥ thi © va ” la cac sO nguyén to (TM)

Khidé 27 =17 13 s8 nguyén t6.
xet P77 i P oo dang 3k +1 hoiic 3k+2 (kEN.k =2)
) Véi p =3k +1 thi p+2=3k+3 :3|{,f.-+l]|53’mél p>5=>p la hop 6 (KTM).
Ve PR gy #2733 8 PP T Py hop s (KTM),
Vay khi P ; P 2; p*2 déu 1a s6 nguyén t6 thi 3p+2 ciing 1a s6 nguyén t6.
Cau4. (HSG 7 huyén Quéang Trach nam 2021 - 2022)
n(n+1)
Chtrng minh rang: V6i moi neN thi n+l va - 13 hai s nguyén t6 cung nhau.

Loi giai
n(n+1)

nin+1)

rd (2n+1) :d

Goi @ lauéc chung Ionnhitcia 2 va 2"*! Knido 2 va .

n(n+1) . .
Vi 2 = n(n+1):d = pnid hOé.C (”+1):d .

, S e gy , (2F?+1)Ed = 4 =
+Néu T 2k hop i tace 4T A=

o +)id o 2(n+1)d o Qn+2)id, Q@ue1)id s a o
+ Neéu két hop voi ta co .

n(n+1)

nE€IN e 2041 00 20 43 hai 56

Trong moi truong hop ta déu co d =l. Viay v6i moi
nguyén td cuing nhau.
Cau 5. (HSG 7 nam 2021 -2022)

. F(.I'} —l+i+r +r +r T
Cho hai da thac

O =l xx s e Hx
va
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Cau 6.

I
5

F‘;-I-Q

Gia tri cia biéu thic "6 dang biéu thirc hiru ti 13
A A . . :5
nguyén to cung nhau. Chirmg minh a2

Loi giai

. a.beEN:a, b

l1a hai so

| | | I\ Ii .I:-:u-:rc.
— _ _ :"} . . . _
A_F2+QE “+2‘+2+2+ ..... +2 (1)
Dit | 2] | L2 2] | 2]
I I'- -I-Z'ZIZI'-'
4A=10+—+| —| +...... +| — (2)
2 (2] -y
Suy ra
1
204 8- — 2012
34 :g_‘|_| A= 320 :2 w.-.._-.<|:i
T (1) va (2) suy ra - = 3 3.2 b
) 2}:”: _ I :4I'ZI':II.‘- - I 3.
Ta thay: o
2012 2009 , , 012 _ 4 _
277133 27 13 hai s6 nguyén to cung nhau nén 2 I =3a.
2002 _ &5
Ta co: 3a =2 1=16 l.
503 , , .
Vi 16 ¢o chir sé tan cung la 6 nén 3a co chir s6 tan cung la 5, suy ra 3a chia hét cho )
Ma 3 va > nguyén t6 cting nhau nén @33
Véy a:s
(HSG 7 huyén Vinh Twong 2015 - 2016)
(a,b) =1 ‘ (a :-:n-:n?__ 0% ):l
ho . Chimg minh rang
Loi giai
2007 2006 N , , , N .
Giast @ va®  déu chia hét cho sé nguyén té d =aid ,bid
(a,b) =1
Ma
= 4=y,

(ﬂ 2007 __ 200 ) —1
Viay .

Tai liéu duwgc chia sé béi Website VnTeach.Com

https://www.vnteach.com
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	Mặt khác: với thì là số chẵn nên không chia hết cho
	Suy ra: chia hết cho
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	Ta có:
	Do nên và
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	Câu 3.
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