DU AN TACH PE HSG TOAN 7

Ngudi lam: Nguyén Thi Puong
Zalo: Nguyén Duong - S6 dt zalo: 0975 697 296
Email: nguyenthiduongc2tttlt@bacninh.edu.vn

CP 5: SO NGUYEN TO HQP SO

Dang 1. Sir dung cac tinh chét ciia phép chia s6 nguyén

Ciul. (HSG 7 huyén Ba Thuéc 2022 - 2023)

R P+ p =2021(7 +34° 1
Cho @b dE€Z o o @ (c ) Chimg minh @ +b+¢+d 13 hop sé.

Loi giai

@t +bh? 220217 +3d7) = @+ B 47 +dP =202267 +3064d°
a) Taco:

Ma 2022¢” +0004d” 12 ngp a” +b° +¢* +d” 2

Taxét (@ - a+b’-b+c’-c+d - d)+(a+b+c+d)2

Ma (a* - a)=ala- 1) 2:5% - b =b(b- 1) 2 cle- 1)1 d(d - 1)2
atbtc+d 2 po &A€L s a+b+c+d >2

Vay a+h+c+d 1a hop sb.
Cau2. (HSG 7 trwong THCS Vo6 Thi Sau 2022 - 2023)

(n>2)

Chimg minh rang néu 2" - 1 1a s6 nguyén t6 thi 2" +1 1a hop sé.

Loi giai

Tacod: 2"-1; 2", 2" +1 [a ba sb tu nhién lién tiép nén mot trong ba s6 s& chia hét cho 3.

(n>2) L 2" < 1 Khong chia hé cho 3

Ma 2" - 1 1a s nguyén t6
Mt khéc: voi 7> 2 thi 2" 13 s6 chin nén 2" khong chia hét cho 3
Suy ra: 2" +1 chia hét cho 3
Vay 2" +1 1a hop s6 (dpem).
Cau3. (HSG 7 huyén Triéu Son 2022 -2023)
x*+ py’
Cho s6 nguyén t& 2. Gia sit ¥, Y 1a céc s6 ty nhién khacO , thoa man didukién ¥ lacécsd tu

X+

nhién. Ching minh réng XY
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Loi giai

) — & — N =
(x,y) =d (d € IN*) y=db (a;b) =1

Goi UCLN , khi d6 ton tai cac sb tu nhién @ va b @é x =da,
.T: +_p-].|: _d:ﬂ: +pd:ﬂ: _ﬂ: +pb: E |N*
Ta c6: xy d*ab ab

Tir d6 ta duoc: @ *+ PP iab= a* +pb* b= a’ b

Do (a;0) =1 nén ta suy ra dugc & =1 Suyra ¢ tpa=pa

Do P 1a s6 nguyén té nén ra duge @ =1 hogc ¢ =P . Khi do ta xét céc trudng hop

X tpy :rf' +:¢m‘r'

= =p+l
. Vi @ =1 khi d6 ta duge ¥ =V =9 Xy d
~ B = X+ pyT :{f'p':a"p —p+l
. V&i 4 =P | khi d6 ta duge ¥ =P, v =d xy d*p
X+ oy —p+1
Vaytalubneco
Ciud4  (HSG 7 huyén Tho Xuén 2022 - 2023)
Chimg minh rang néu ? 1 s§ nguyén t6 16n hon 3 thi (p+1)(p- 1)chia hét cho24 .
Loi giai
1 1 - =3+ ML= =
Vi 7 1a s nguyén t6 16n hon 3 nén 7 =3k +1 hogc ¥ 3k+2(keN)
p =3k+1 4 (p+D(p- 1) =0k +1+ )Gk +1- 1) =Gk +2).3k 13
- Néu
o p=Bk+2 4y
- Néu !
(p+D(p- 1) =Gk +2+1)Gk+2- 1) =0k +3).Gk +1) =3.(k + 1)k +1)33
Suy ra (p+1)(p- 1)chiahét cho 3 O

Ta lai c6: P 1a s6 nguyén t6 16n hon 3nén 7 1as6 1é
Dodé P! va 271 1 hai sé chin lién tiép

(p+1D(p-1) g 2)

Suy ra chia hét cho

()

Ma 3 va 8 1 hai sb nguyén t6 cung nhau
Tu (1)3(2) va &) ('D +1)(‘D- 1)chia hét cho 24 .

suy ra
Cau 5 (HSG 7 Dién Chau Lién truwong THCS 2022 - 2023)
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Cho 7 1a s nguyén t6 16n hon 3 bibt Pt 2 cling 1a s6 nguyén t6. Chimg t6 rang ¥ *1 chia hét cho
6 .
Loi giai

p+1

Vi P 14 sé nguyén t6 16n hon 3 nén P 1¢,dodo chan

= (p+D2

Ciing do P 14 s nguyén t6 16n hon 3 nén 7 =3k 41 o5 p =3k +2 (keN)

1 — T =3k = r :
Néy P =3k +1 gy P2 =3k +3=30k+1)3

= P*2 Yhong 1 s6 nguyén té nén £ =K *1 khong xay ra.

Dodo P =3k+2 = p+1=3k+3=3(k +1):3

Vi (2;3) =1

2)

nén tir (1) va (2) ta co (p+1)i6

Cau 6. (HSG 7 Thi xa Thai Hoa 2022 - 2023)
Tim sb nguyén t6 7 va 4 saocho ¥ ~ 2q” =17
Loi giai
Tugt: ¥ ~ 2 =17=p-17T =29 suyra P 1é.
i P 16> P chia 4 = P =17 niahétcho 4 = 29" chiahétcho 4 = 9 =2 yi
Voi £ 1€ chia 4 dul = 7 chia hét cho chia hét cho 9 vi
9 1a s6 nguyén to.
V6i 7 =2 tace P T3
Cau7. (HSG 7 huyén Luc Ngan 2022 - 2023)
Cho P va 2P*1 13 cac 56 nguyén té 16n hon 3. Chting minh rang Sp+2 1y hop sb.
Loi gidi
Vi P 1a sb nguyén t6 16p hon 3nén P co dang 3k +1 hoge 3k +2 vei keN

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

Khi d6 2P*1 16n hon 3 va c6 it nhat 3 woc 1a B3 2P +1 rai voi gia thidt 2P +1 1a 56
nguyén to
Do d6 P ¢o dang 3k +2
7 — ) —15F 417 = :
et S5p+2=5.0k+2)+2 =15k +12 =3(5k +4)

Khi d6 P *2 16n hon 3 va co it nhét 3 woc1a 3 5P+ 2 nan SP+2 3 hop .

Vay Cho 2 va 22*1 13 cac s6 nguyén 6 1on hon 3thi 2P *2 1 hop sé (dpem).
Cau8. (HSG 7 huyén Lap Thach 2022 - 2023)
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p 27+ p?
Tim cac so nguyén to ~ sao cho la mot sO nguyén to.

Loi giai

X =2 2+ : :2:4-2: =5 ,
voi P70 mi” TP 1a hop s6

. p=3 27+ p =243 =17 . .
voi ' Tt TP a s6 nguyén t6

. . . >3 =3k +1 =3k+2 . *
Véi la s6 nguyén to va P thi .. nén ” hoac P Vol keN

2!"+P: :(2'““")4‘(#:_') ‘2p+l:3 N p2_1:3
Vi ova

Ta co v6i moi s6 nguyén tb P o dang:
=3k +1 =3k+2 * 27+ p* =27 +1)+(p* - 1) :
P hoac p Vo1 keN . Suy ra 1a hop s0.
p=3 274 p =2 +3 =17 . .
vayvei L T it TP 4 s6 nguyén t6.

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

a4

4=2" +10

Cho - . Chirng minh rang A3 hop s6
Loi giai

, , -'}|':| — -'}|':|.'I —
Theo dinh li Fermat bé, do 11 1a s6 nguyén t6 nén ta c6 ~ =l(mod11)= 2 =I(mod11)

= 2" =2.2"" =2(mod22) = 2" =22k +2(kE N)

. . n _ 2N mI2ks2 4 A22k —
Do 23 1a s6 nguyén t6 nén 27 =l{mod 23)= 2° =2 =427 =4(mod 23)

= 277 +19 =4+19 =0(mod 23) Neén 4:23ma A>23 ygi Vn=lpen 4 1a hop 0.
Dang 3: Phuwong phap phan tich

Caul. (HSG 7 huyén Yén Dinh 2022 - 2023)

Tim s6 nguyén to @b ¢é ab- ba 13 s§ chinh phuong @ >b>0
Loi gidi
A =ab- ba =9a - 9% =3"(a- b)
Dé 14 s6 chinh phuong thi ¢~ b 1a $6 chinh phuong

My | Sa-b <8 =>a-beL 4]

THI. Vi - P =1=>abe 21; 32; 43; 54; 65; 76; 87; 98|

Thiy c6 43 1asb nguyén t6

THD: Vi @ b =4 =>abe|51; 62; 73, 84; 95

Trang 4/5



DU AN TACH PE HSG TOAN 7

Co6 73 1asb nguyén t6

ssVay sd bang 43 hoac 73
Dang 4: Giai phwong trinh nghiém nguyén dya vao tinh chit s6 nguyén t6
Tai liéu dwoc chia sé boi Website VnTeach.Com

https://www.vnteach.com
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