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BOI DUO'NG HOC SINH GIOI TOAN 8
PONG DU THU'C
Tai liéu 16'/p hoc Zoom 8M1 - 14h30 - 17h15 - Chiéu chi nhat

Ho va tén: AP U 1 11 N
I-LY THUYET

1. Pinh nghia veé déng du:

Cho a,b 1a cac s6 nguyén va n 1a s6 nguyén duong. Ta ndi, a dong du véi b theo modul n va ky hiéu
a=b(modn) néu a véi b ¢6 cung sb du khi chia cho n.

Nhu vy a=b(modn) < a—bin.

2. Tinh chit:

2.1 — Quan hé twong dwong:

a= a(modn)

a=b(modn),b=c(modn)= a=c(modn)
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)= a* =b (modn), vk 21
mod n) = ak = bk (modn), k >0

2.5. (a+b)" =b"(moda),a>0

2.6. Néu d la uéc chung cta a,b va m thi a=b(modm) thi %Eg(modgj.

Heé quéd: Néu a =b(modm),d 1a udc chung cta a va b va (d,m)=1 thi %Eg(modm).

2.7.Néu a=b(modm,)(i=1,2,...,n) va m=[m,m,,...m,]| thi a=b(modm).

Hé qua:
+ Néu a=b(modm) va d >0 laude ctia m thi a =b(modd).

+Néu a=b(modm) va d 1a uéc chung cia @ va m thi d 1a udccia b.
+Néu azb(modm) thi (a,m):(b,m).

3. Pinh ly:
3.1. Dinh ly Euler va phi ham Euler:

+ Phi ham Euler ¢(n) dém s nguyén gitra 1 va n théa man nguyén t6 cing nhau véi .

Vidu: ¢(10)=4 vi giita 1 va 10 c6 4 s6 nguyén o cing nhau véi 10: 1;3;7:9.
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¢(n) dugce tinh nhu sau:

Véi p lasénguyéntd, ¢(p)=p-1.

Voéi k e Z+,¢(pk) =p'-p*!

Vo6i n=a.b véi (a,b) =1 thi (p(n) = (p(a).go(b).

+ Pinh Iy Euler: V&i moi sb nguyén duong n nguyén td cing nhau véi sd nguyén a thi:

" = 1(modn)

A

H¢ qua:

Néu p la sb nguyén t6 va so nguyén a bat ky khong chia hét cho p, @(p)=p—-1 nén ta duoc
a’" =1(mod p).

Téng quat hon, ta co dinh 1y Fermat nhé: Néu p 1a mot s6 nguyén t6 va sd nguyén a bat ky, ta co:
a” =a(mod p).

3.2. Pinh ly Wilson: Vi moi sé nguyén tb p thi (p—1)!=(~1)(mod p)

IT - BAI TAP

Dang 1: Tim s6 du trong phép chia ¢6 dw, chirng minh sy chia hét

Céu 1: Tim s6 du ctia phép chia 3**' cho 13.

Céu 2: Tim s6 du ctia phép chia 2019%°% +2020%' + 20212 + 2022 cho 5.

Céu 3: Tim s6 du ctia phép chia 2'® +41% cho 7.

Céu 4: Tim s6 du cta phép chia 1° +3° +5° +...4+97° +99° cho 4.

Céu 5: Tim s6 du cta phép chia 4 =352 -35"+35* —35° +35' 135% cho 425.

Cau 6: Tim sb du ctia phép chia B=10" +10'" +10" +..+10"" cho 7.

Céu 7: Ching minh du hiéu chia hét cho 3, 9.

Céu 8: Ching minh dau hiéu chia hét cho 11.

Céu 9: Ching minh rang 2°** —4 chia hét cho 31.

Céu 10: Chimg minh rang 4 =1+2+2+2° +...+ 2" chia hét cho 3.

Céu 11: Chimg minh ring 55552 +2222%% 17

Céu 12: Chimg minh rang 5°".2"" +2" 3" 138(neN’)

Dang 2: Tim chir sé tn cung

o

Cau 13: Tim chir so6 tan cung cua 9

CAu 14: Tim chit s6 tan cung cta so 27

Cau 15: Tim hai chit s0 tin cung ctia s6 2°%

CAau 16: Tim hai chit so tan cung cua 3'"”
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Céu 17: Tim ba chir sb tan cung cta s6 2°'

Dang 3: St dung cac dinh ly

Céu 18: Tim sd nguyén tb p dé 27 +1:p.

Cau 19: Cho B =(100!)" +2021*"2 . Chimg minh ring B chia hét cho 13.

Cau 20: Cho A=2>" +19 v6i ne N". Chimng minh ring 4 1a mét hop sb.

Céu 21: Ching minh rang 7 +10* +17* +31* khong chia hét cho 5 v&i moi s6 tu nhién k.

Céu 22: Chirmg minh rang véi mdi sé nguyén t p ton tai vo s6 sb c6 dang 2" —n(n € N) chia hét cho
p.

Céu 23: Cho a,b 14 cac sb nguyén duong nguyén té ciing nhau. Chtrng minh rang ton tai céc s6 nguyén
dwong m,n sao cho a™ +b" —1 chia hét cho ab.

2p
Cau 24: Cho p la so nguyén t0 16n hon 3 va so tu nhién n = 27 -1

Chtrng minh rang 2" —1 chia hét cho n.

Dang 4: Cac bai toan tong hop:

CAu 25: Vi gia tri nao cua sé tu nhién n thi 4 =3" +63 chia hét cho 72.

Céu 26: Tim tit ca cac s6 nguyén td p désbé p” +20 1a mot sé nguyén to.

Cau 27:

a) Chung minh ring téng cac binh phuong cua ba sd nguyén trong phép chia cho 8 khong thé c¢6 sb du 1a
7.

b) Chimg minh rang khong ton tai sé nguyén x, y,z théa man x* +4y* +9z% =2023

Céu 28: (Dé thi vao 16p 10 THPT chuyén KHTN — PHKHTN — PHQGHN 2011- 2012)

Chung minh rang khong ton tai bo ba s6 nguyén (x, y,z) thoa man dang thue x* + y* =7z* +5.

Céu 29: (Dé thi vao 16p 10 chuyén trudng DPHSP TP H6 Chi Minh 2015-2016)

Chung minh rang sb 4 =2012* +2013* +2014* +2015*" khong 1a s6 chinh phuong v6i moi s6 nguyén
duong n.

Céu 30: Cho b 1a hai s6 nguyén duong théa mén a+20 va b+13 cung chia hét cho 21. Tim s6 du
ctia phép chia 4=4“+9" +a+b cho 21.

Cau 31. Cho cac sd nguyén x, y, z théa man: (x— y)(y—z)(z—x)=x+ y+z. Ching minh ring x+ y+z
chia hét cho 27 .

Céu 32. Chimg minh rang néu a, b, ¢ 13 cac s6 nguyén thoéa man a+b+c chia hét cho 6 thi

(a+b)(b+c)(c+a)—2abe chiahét cho 6.

a 12 o 1000 s N A A 3 A . .
Cau 33.Giasu 27" =qa,+a, +...4+a,y, VOl a,,a,,...,3,,, la cac sO nguyén duong. Tim s6 du khi chia
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A=a +a +...+a,,cho 6.
Ciu 34. Chimng minh ring 11" —11:1320

Ciu 35. Chimg minh ring 7° —7° 1100
Cau 36. Chimg minh rang 4 = 2%"33"3 423 5213138
Céu 37. Cho n 1a s nguyén dwong. Chimg minh ring 25" +5" +1:31 <> ni3

Giao vién: Thay Tran Tuan Viét
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CHU PE: PHUONG PHAP BIEN POI TWONG PUONG
Tai liéu 16'/p hoc Zoom 8M1 - 14h30 - 17h15 - Chiéu chi nhat

Ho va tén: AP U 1 11 N

Cau 1: Ching minh rang: 1+24* > a* +24° véimoi a.

Cau 2. Chimg minh rang: 4a* +54*> 284’ +2a—1 v&imoi a.

Cau 3. Chiing minh ring: (a—1)(a-2)(a-3)(a—4)+12=0 véi moi a.
Céu 4. Vi moi s6 x,y . Ching minh rang: x> +4y> +10>6x+4y.
Céu 5. Chting minh rang: a® +b>+9>ab+3a+3b v6imoi a,b.

Cau 6. Choa, b, ¢, d,e 1a cac s thuc ching minh r?mg

2
a) a2+%2ab bya’ +b> +1>ab+a+b  c)a’ +b* +c’ +d*+e’ >alb+c+d+e)

Céu 7. Cho a,b,c >0, chirng minh rang: %32 a’+ab-b" .

Cau 8. Vdi a,b,c >0, chimg minh: i+%+£zz(%+%—ﬂ.

Cau 9. Ching minh: (1+a2)(1+b2)2 (1+ab)2 voi moi a,b.

Céu 10. Ching minh rang: o’ +b° +* +d*> +4> 2(a+b+c+d) véimoi a,b,c,d.
Céu 11. Cho céc s6 a,b duwong. Ching minh ring: (a+b)(a4 +b4) Z(a2 +b2)(a3 +b3).
Céu 12. Chtng minh rang; (a”) +b10Xa2 +b2)2 (a8 +b* \a* +b4)

Cau 13. Cho cic s6 0<a<b <c. Ching minh rang: b(l+lj+%(a+0)£(a+0)(l+lj
a c a c
1 1 2
<

CAu 14. Cho -1<ab < 1. Chimg minh rang : s+——< :
l+a” 1+b° 1+ab

Gio vién: Thay Bui Minh Min
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