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CP5: SO NGUYEN TO, HQP SO

Dang 1. Sir dung cac tinh chit ciia phép chia s6 nguyén
A. Tric nghiém (néu c6)

B. Ty luian
Caul. (HSG 7 huyén Thanh Tri 2022 - 2023)
. X x*-2y° =1
Tim s0 nguyén t6 Y thoa man: .
Loi giai
xet X - 2y" =1 suy ra x =2y +1

-Néu * chia hét cho 3 ma X 1a s6 nguyén t6 nén X =3

Thay vao tinh duoc y=2 13 s6 nguyén t6 (Chon)

-Néu X khong chia hét cho 3, thi * chia cho 3 du 1 hodc du 2
= X* chia cho 3 du

= x'-13

(2,3) =1

2 , 2 , , , ,
Suy ra 2" chia hét cho 3ma nén ¥ chia hét cho 3 ma 3 1a s6 nguyén td nén V' chia hét

cho 3
Ma Y 1a s6 nguyén t6 nén ¥ =3
Thay vao tinh dugc X~ =19 (loai)

(1) =(2,3)

Vay c6 duy nhét cap sb thoa man bai toan.
Cau2. (HSG 7 huyén Ninh Giang 2022 - 2023)

+1 Sp+1:6

Cho ¥ 1a s nguyén t6 16n hon 3 thoa man ciing 14 s6 nguyén t6. Ching minh rang:
Loi gidi
Taco P 1a sb nguyén t6 16n hon 3

10p; 10p+1; 10p +2

Xét ba sd tu nhién lién tiép trong d6 c6 mot s6 chia hét cho2 , mot sb chia hét cho

3

Vi P 14 s6 nguyén t6 16n hon 3, va 10p+1 1544 nguyén to nén P va 10p+1 khong chia hét cho 2 va
cho3.

ma 3 va 10 13 hai s6 nguyén t6 cing nhau nén 10p/3,10p+1/3 do do
(10p+2)3=2Gp+1)3= (5p+1)3

= 5p+l 45, = (5p+1)2
(5p+1):6
S5p+li6

P 1a sb nguyén t6 16n hon 3 nén P 1&

. +1) . /
Vi (SP +1)3 va (5p+1)2 ma 2 va 3 1a hai s6 nguyén té cung nhau nén

10p+1 cling 1a s6 nguyén t6 thi

Vay P 1a sb nguyén t6 16n hon 3 thoa man
Cau 3. (HSG 7 huyén Thanh Son 2022 -2023)

. . 2p+l  _4p+l . .
Tim s0 nguyén to P a0 cho PTra P deéu 1a s6 nguyén to.
Loi giai
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“xét P72 i 4P+ =9 fangp sé (loai)

xet P =3 i 2P #1=T5 4P+ =13 g3 15 66 nguyén 16

_Néu P23 thi pF3 nén P =3k +1 hodc 7 =3k +2 (keN®)

- Xétduge P =K1 i 2P+ 1 13 hop s6 (loai)

- Xét duoe 2 T3K*2 hi 4P+ 13 hop s6 (loai)

- Két luan: P =3 thi 2p+l=T;4p+1=13 déu 1a s6 nguyén to

Caud4. (HSG 7 huyén Ha Trung 2 2022 - 2023)

a*- 20 =3( - 5d%- b*)

Cho a,b,c.d . Chimg minh: @ +b+c+d |

1a cac sb nguyén duong thdéa man
a hop s6.

Loi gidi
DTaco: ¢ 2 =3(c*- 547 - )= o - 27 4367+ +d? =3(7 - 54T - B2 )+ 36 4 ¢ 44

@+ 4+ +d =3(c7 - 5d7 - ) 4367 +¢7 +d7 =4S - 14d° =2.(265- TdY) 12
= (a" +b +c” +d”) 2 1)

‘b +ct+d* )- (a+b+c+d
Xét hiéu: (a ¢ +d*)- (a+b+c+d)

=ala-1)+bB-D+clc-D+d(d-1)

ala-1) bb-1) cle-1) dd-1)

déu 1a cic tich ctia hai s6 tur nhién lién tiép nén chia hét cho 2

‘+h +c+d )-la+b+c+d) 2
Suy ra: [(ﬂ c ) (a ‘ )]' (2)

9 ,
Tu (1) va (2) suy ra: (a+b+c+d)2 ma a+b+c+d >2 pap a+b+c+d [y hop sd.

Cau5. (HSG 7 huyén Lang Chanh 2022 - 2023)

Cho céc s6 nguyén tb P va? thoa man: p-2q =11 Tinh (p+q) +15
Loi giai

Ta co:

p-2q" =17

= p: -1 :Hq: +16

= (p- D(p+1) =(2¢" +16):2
= (p-)(p+1):2
My (PHD-(p-1)=2

suyra P~ L2 +1 13 hai s8 chin lién tiép ~ (p-1ip+1)8
= {3q3+lﬁ}58mé1658 = 24" 8= g 4= g2

Ma 9 1asé nguyén té q=2= p’ =2q" +17=227+17 =25
Ma P lasbnguyéntd = P =5 .

Tacs: (PH@) +15=(5+2) +15=2416
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(p+g) +15=2416

Vay:
Cau6. (HSG?7 Bic Giang 2022 - 2023)
- . . -n=n-t= eEN .
Cho ™ 7' 13 ba s6 nguyén t6 16n hon 3 thoa man: e a (a ) Ching minh rang

@ chia hét cho ©.
Loi gidi

m=-n=n-1t=a (ﬂ = .-"v")
Ta co:
Suyra # =t+a;m=n+a=t +2a
Do dotaco ! t+a; t+2a 13 cac s6 nguyén t6 16n hon 3
Xét s6 du ctia ba s6 nguyén td!; £ +a; £ +2a d3 cho khi chia cho 3, s§ du nhan duoc ¢6 thé 1a 1 hodc
2 Do @6 c6 it nhét hai s6 ¢6 cing sb du khi chia cho 3 va hiéu cua chung chia hét cho 3.

-t —a- Mo Yo f = 79 —
Mit khéc (t+a)- t=a:(¢+2a)-t =2a:(t+2a)- (t +a) =a

Suy ra @ hodc 24 chia hét cho 3. Ma (2;3) =1 nén 43 (1)

Vi ™ 7 13 cac s6 nguyén t 16n hon 3 nénm, n1acacsdlé
(2:3)=1 taco @:6
Cau7. (HSG 7 Huyén Quéc Oai 2022 - 2023)
10p+1

= m-n T D va @Disenop véi

cling 1a s6 nguyén t6. Ching minh rang Sp+l

Cho 7 14 sd nguyén t6 16n hon 3 théa man
chia hét cho ©.

Loi gidi
Vi P 13 s nguyén 6 16n hon 3 nén P 1asd16 = 2P lasé 1¢

SP+1 13 6§ chin = SP+1:2 ©

Xét ba sb tu nhién lién tiép 10p ; 10p+1 ; 10p+2 luén ton tai mdt sb chia hét cho 3
Ma 107 +1 134§ nguyén to nén 10p+1£3

P 13 s6 nguyén t6 1on hon 3 ~ pk3 VéUCLN(ID;?’):I:’ 10p /3

Do do 107 +23= 2(5p+1):3 (2:3)=1 = 5p+1:3 (2)

Tu M va (2)suy ra > P +1 chia hét cho ©
Cau8. (HSG 7 TP Phiic Yén- Truong THCS Pong Xuin 2022 - 2023)
-1:24

ma UCLN

Cho P 1a sé nguyén t6 16n hon 3. Ching minh rang # )
Loi giai

Tace P - 1=(p-Dip+])

Vi P 1a s6 nguyén td 16n hon 3 nén 7 1¢. Do d6 P~ I'va P*1 13 hai s6 chin lien tiép. Tur d6

(p-Dip+8 (1)

Xét ba s ty nhién lién tiép ¥~ Lpip+l a0 (2= Dp(p+1):3

Ma 7 14 s6 nguyén 6 16n hon 3 nén 2 khong chia hét cho 3 nén (P~ VP +1):3 (2),

Tu @ va (2) két hop voi (3:8)=1 va 3.8=24 tasuyra p-1:24 (dpcm).

Trang 3/5



DU AN TACH PE HSG TOAN 7

Dang 2. Ap dung dinh 1y Fermat

A. Tric nghiém (néu cé)

B. Ty luan

Caul. (HSG 7 huyén Vinh Lc-Tinh Thanh Hoa 2022 - 2023)

.'-’"_1

£ r . g-1 ,
Cho hai s6 nguyén té khac nhau 2 va ¢ . Ching minh ring : ¥ +q chia hét cho #4

Loi gidi
Vi P> 4 nguyén t6 cung nhau va ¥ khac 9 nén: (p.q) =1
Ap dung dinh li Fermat ta c6 : ¥ " =lmod q) va q"" =1 (mod p)
= P71 3 4" LD painac PP va 47
néntaco: p g IE‘?; Pt - Eﬂmé (Pa ‘F) =1 nén pl g - |5p.q_

Dang 3. Phuwong phap phan tich

A. Tric nghiém (néu c6)

B. Ty luian

Caul. (HSG 7 Bic Giang 2022 - 2023)

L 0(5)- o(4)=2023

Cho da thuc bac ba 0(x) v6ihé s6 x’ 12 mot s6 nguyén duong va . Chuing minh
rang 0(1)-00) 1a hop sb.
Loi giai

Da thure bac ba o) v6i hé s6 X3 mot s6 nguyén duong nén
O(x) =ax’ +bx” +cx+d (a eN )

0(5)=125a+25h+5c+d: O(4) =64a+16b+4c+d
Ta co:

= 0(5)- 0(4) =61a +9b +c =2023 (1)

— ] 1) = %
Lai 6 0(7) =343a +49p +Tc +d: 0(2) =Ba +4b+2c+d

= 0(7)- 0(2)=335a+45b +5¢ (2)

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

= 0(7)-0Q) :5(@@eN). Mi o(7)- 0(2)>5

9

Do vay Q(?}' Q(Z) 13 hop sb.

Ciu2. (HSG 7 huyén Nghia Dan 2022 - 2023)
37 +1=19)°

s AL g X A A X Y .
Tim tat cd cac sO nguyén td = va ~ thod man:
Loi giai

Ta c6 "+l =19y = 19y - 3x =1

2 2 , ,2 ~
Villasélenen 12V 3% 1asd1e = 199 va 3% phai khong cung tinh chin 1é.

Do 19 va 3 ddulasd1énén X va ¥ khong cung tinh chin 18.
*) Truong hop 1: Y 1é va X chan
Vi ¥ va Y cac s6 nguyén td nén X 1a s6 nguyén t6 chdn = ¥ =2
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- - - I 3

. 327241 =19y = - =—
Khi d6 theo dé bai ta c6: 19 (loai)
*) Truomg hop 2: Y chinva X 18
Vi * va Y céc s6 nguyén té nén ¥ 1a sb nguyén t6 chin ~ ¥ =2
Khi d6 theo d& bai ta co: 3X +1=19.27= x" =15= x =5 (thoa man)
Vay X =3; y=2 Tai liéu duogc chia sé bo1 Website VnTeach.Com
https://www.vnteach.com
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