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CAC CHUYEN DE CHON LOC TOAN 6, TAP 1

PHAN SO HOC

Chwong I: ON TAP VA BO TUC VE SO TU NHIEN
Chuyén dé 1: TAP HOP CAC SO TU NHIEN
I. KIEN THUC CAN NHO
1. Tap hep. Tap hep con

- Tap hop 1a mot khai niém co ban caa Toan hoc. Dé ki hiéu mot tap hop, ta dung cac chir céi
in hoa A, B, ... con dé viét mot tap hop, ta c6 thé sir dung mét trong hai cach:

e Liét ké cac phan tur cua tap hop.
e Chiratinh chat dic trung cho cac phan ti caa tap hop.

- Mot tap hop c6 thé c6 mot phan tir, nhiéu phan ta,vo s6 phan tir nhung ciing ¢ thé khong c6
phan tir ndo. Tap hop khong c6 phan tir ndo goi 1a tdp rong, ki hiéu 1a @ . Bé minh hoa mot tap
hop cling c&c phan tir ciia nd, ngudi ta ding biéu do Ven.

- Néu moi phan tir cua tap hop A déu thuoc tap hop B thi ta néi A 1a tdp hep con cua B. ki
hiéu: A < B.

- Hai tap hop A va B goi 1a bang nhau néu moi phan tir cua tap hop A déu thudc tap hop B va
nguoc lai. Ki hiéu: A = B.

- Mt sd tinh chéat;
e Véimoitaphop A tacod: @ « AvaA c A.
e NéUA cBvaB < AthiA=B.
e NéuA c BvaB < Cthi A < C (tinh chat bic cau).
2. Tap hop cé4c sb tw nhién
- Tap hop cé4c s6 tu nhién duogc ki hiéu 1a N.
N={0;1;2;3;4;...}
Tap hop céc s6 tw nhién khac 0 ki higu 1a N,
N ={1;2:3;4:..}

- Tia sb tu nhién;
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M3i s6 tu nhién duoc biéu dién bai mot diém trén tia s6. Diém biéu dién sb tu nhién a trén
tia s6 goi la diém a.

- Bé ghi s tu nhién trong hé thap phan, ta dung 10 chit sb 1a: 0; 1; 2; 3; 4; 5; 6; 7; 8; 9.

Trong hé La M4, ta dung bay ki hiéu: I, V, X, L, C, D, M véi gia tri twrong tng trong hé thap
phan lan luot 13: 1; 5; 10; 50; 100; 500; 1000.

- Tha tu trong tap hop s6 tu nhién: Vi hai sb tu nhién a va b bat ki, xay ra mot trong ba kha
nang sau: a<b;a=bh;a>h.

Néu a < b thi trén tia sb tu nhién, diém a nim bén trai diém b.
Il. MQT SO Vi DU
Dang 1. Viét tap hep, tdp hep con va si dung cac ki hiéu <, ¢, <
Vidu 1l: Chohaitaphop A={1; 2;4;5;7;9}yvaB ={2; 3; 5; 6; 7}.
a) Viét tap hop C gdm céc phan tir thudc tap hop A ma khéng thuoc tap hop B.
b)Viét tip hop D gdm cac phan tir thudc tap hop B ma khong thudc tap hop A.
¢) Viét tap hop E gém céc phan ti thudc ca hai tap hop A va B.
d) Viét tap hop G gdm cac phan tir hoic thudc tap hop A hodc thudc tap hop B.

Gidi

a) Tathdy phantr1l e Amal ¢ B,dodd 1 e C. Tuong tuy, ta ciing c6:4; 9 € C
Vay C ={1; 4; 9}
b) Lam tuong tu cau a), ta co: D = {3; 6}
¢) Ta thdy phan tir 2 vira thuoc A, vira thuoc B nén 2 e E. Tuong ty, ta ¢6: 5; 7 < E.
Vay E ={2;5; 7}.
d) Tathdy phantirl « Anénle G;3 < Bnén3 e G; ...
VayG={1,2;3;4,5;6,7, 9}
Nhén xeét:

Tap hop C gdém nhitng phan tir thudc tap G
hop A, trir nhitng phan tir cia A ma ciing thudc . -"'"_T._'_:'-.-"C.'J_""'

B. Trén biéu d6 Ven, tap hop C c6 minh hoa la gy '~.II
N . i I i

mién gach chéo. Ki hi¢u: C=A\B (doclaC la o I-_;'_|; : 7

hiéu cia A va B), 1‘%%_“__ j}):_'__
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Tuong tu, tap hop D ¢6 minh hoa 1a mién cham D = B\ A (doc la: D 1a hiéu cua B va
A).

Tap hop E gém nhitng phan tr chung cua hai tap hop A va B. Trén biéu dd Ven, E c6
minh hoa 1a mién ké card. Ki hiéu: E = A ~ B (doc la: E 1a giao cua A va B).

Tap hop G gém nhirng phan tir hodc thuoc A, hoic thudc B nén c6 minh hoa Ia ca hai
vong kin. Kihiéu: G =A U B (doc la: G la hop cua A va B).

Vi du 2. Cho tap hop A = {a, b, c}. Hai tap hop A c6 tat ca bao nhiéu tap hop con?
Gidi
Tap hop con caa A khong ¢ phan tir nao 1a: @
Cac tap hop con cua A c6 mot phan tir 1a: {a}, {b}, {c}
Céc tap hop con caa A c6 hai phan ti: {a, b}, {b, ¢}, {c, a}
Tap hop con cua A c6 ba phan tir 1a: {a, b, ¢}
Vay A cd tat ca tim tap hop con.
Nhdn xét:

Dé tim céc tap hop con caa mot tap hop c¢6 n phan tir (n e N), ta lan luot tim céc tap
hop con ¢d 0; 1; 2; 3; ...; n phan tu caa tap hop do.

Tap hop A Céc tap hop con cia A S6 tap hop con ciia A
%
%) 1
(n=0)
{a} <. {a}
2=2
(n=1)
{a, b} @ {a}; {b}; {a, b}
4=22
(n=2)
{a, b, c} - {a}; {b}; {c}; {a, b};
8§=222
(n=3 {b, c}; {c, a}; {a, b, c}

Tu d6 ta rat ra két luan sau:

- Tap hop rdng chi c6 mot tap hop con duy nhat 14 chinh né.
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- Tap hop c6 n phan tar (n>1)thic6 2.2...2 tap hop con.

nthos 50 2
Dang 2: Tinh sé phan ti ciia mét tdp hep
Vi du 3. Cho A la tap hop céc sé tu nhién 1é ¢6 ba chit s6. Hoi A c6 bao nhiéu phan tu?
Gial

Khi liét ké cac phan tir cua tap hop A theo gia tri ting dan ta dugc mot day sé cach déu co
khoang cach 2:

101; 103; 105; ...; 999
Tur d6, sb phan tir cua tap hop A bang sb cac sé hang cua day sb cach déu:
(999 — 101):2 +1 = 898:2 + 1 = 450
Vay tap hop A c6 450 phan ti.
Vi du 4. Cho A 14 tap hop céc s tu nhién I¢ 16n hon 5 va khong 16n hon 79.
a) Viét tap hop A bing cach chi ra tinh chat dic trung cua cac phan ti.
b) Gia str c&c phan tir ciia A duoc viét theo gia tri ting dan. Tim phan tir thir 12 cua A.
Gidi
a) Sb tu nhién n 16n hon 5 va khong 16n hon 79 1a s6 thoa mén diéu kién: 5<n < 79.
Vaytaco: A={ne N|nléva5<n < 79}.

b) Khi gié tri ca n tang dan thi gia tri cic phan tir cua A tao thanh mot day sé cach déu ting
dan (bat dau tir s6 7, khoang cach gitra hai s6 lien tiép 1a 2). Gia st phan tu thir 12 coa A 12 x
thi ta co:

x=7):2+1=12
= x=-7):2=11
N (x=7) =11.2=22
= X=22+7=29
Vay phan ti ther 12 can tim caa A 12 29
Nhdn xét:
S6 phan tur cua tap hop A 1a: (79 — 7): 2 + 1 = 37 nén A c6 phan tir tha muoi hai.

O cau b), ta c6 thé viét tap hop A duéi dang liét ké cac phan tir cho téi phan tir thir muoi hai.
Tuy nhién cach nay c6 nhugce diém 1a ta phai liét ké duoc tit ca cac phan tir dimg trude phan
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tir can tim. Vay vai cach 1am nay, bai toan yéu cau tim phan ta ¢ vi tri cang 16n thi s& cang
kho khan.

Dang 3. Pém sé chi so

Vi du 5. Can bao nhiéu s6 dé danh sb trang (bt dau tir trang 1) cua mot cudn sach co
1031 trang?

Gidi
Ta chia s trang cua cudn sach thanh 4 nhom:
- Nhom céc s6 ¢6 mot chir s6 (tir trang 1 dén trang 9): Sb chir s6 can dung 13 9.
- Nhom céc s ¢6 hai chit s6 (tir trang 10 dén trang 99): Sé trang sach 1a:
(99 - 10) : 1 + 1 =90 s6. Sé chir s can ding 12 90.2 = 180.

- Nhém sbc céc sb ¢ ba chir sé (tir trang 100 dén trang 999): S trang sach la: (999-100):1+1
=900. S chir s6 can dung dé danh sb trang nhém nay la: 900.3 = 2700.

- Nhém cac sb c6 bén chir sb (tir trang 1000 dén trang 1031): S trang sach 1a: (1031 — 1000) :
1+ 1 =232. S chit s6 can dung la: 32.4 = 128

Vay tong s chir s6 can dung dé danh sd trang caa cudn sach do la:
9+ 180 + 2700 + 128 = 3017.
Nhgn xét:

Viéc chia céc sb trang thanh cac nhom gilp ching ta d& dang tinh dwogc sé chit s6 can dung
trong mdi nhom, tir d6 tinh duoc tong sé chit s6 can ding. Mot cau hoi nguoc lai 1a: Néu ta
biét s6 chir s6 can dung dé danh sb trang caa mot cudn sachthi ta c6 thé tim duogc sb trang cua
cubn sach d6 hay khong? Ta co bdi todn nguroc cua vi du trén.

Vi du 6. Tinh s trang séch cua mot cudn sach biét rang dé danh sb trang cua cudn sach do
(bat dau tir trang 1) can dung dang 3897 chir so.

Giai
Pé danh cac s trang ¢ mot chit s6 (tir trang 1 dén trang 9), can 9 chit s6.

Pé danh cac s trang cd hai chit s6 (tir trang 10 dén trang 99, gom 90 trang), can 90.2 = 180
chit sd.

Pé danh cac s trang cd ba chir s6 (tir trang 100 dén trang 999, gém 900 trang), can 900.3 =
2700 chit s6

Vi 9 + 180 + 2700 = 2889 < 3897 nén cudn sach c6 nhiéu hon 999 trang, tirc 12 sé trang cua
cudn séch c6 nhiéu hon ba chit s6. Sb chit s6 con lai 1a: 3897 — 2889 = 1008.




CAC CHUYEN DE CHON LOC TOAN 6, TAP 1

Vi dé danh tat ca céac sé trang c6 bon chir sé (tir trang 1000 dén trang 9999, gdm 9000
trang), can 9000.4 = 36000 chir s6 (vurot quéa 1008 chit s6), nén sé trang cua cudn sach 1a sé ¢6

bdn chit sb.

Gia str cudn sach c6 n trang ma s trang c6 bon chit s6. Sé chir sé can dung dé danh n trang
nay la 4.n. Ta c6: 4.n = 1008, suy ra n = 1008 : 4 = 252. Vi c4c trang nay bat dau tir trang

1000 nén trang cudi ciing s& 12 252 + 999 = 1251.

Vay cudn sach ¢ 1251 trang

Nhdn xét:

Trong céch giai trén, ta xét lan luot nhém cac sé trang c6 mot chix s6, hai chit sd, ... cho
dén khi dung hét chit s6 ma bai cho. Vay lam thé nao dé biét s6 trang cua cubn sach cé bao

nhiéu chir $6?

Sau day 1a mot s6 goi V:

S6 chir s6 dung dé danh so trang S6 trang caa cudn sach (n)
Tur 1 dén 99 (ki hiéu: 1—09) n<9
10—»189 10<n<99
190 — 2889 100<n<999
2890 — 38889 1000 £n <9999
38889 — 488889 10000 < n <99999

Véi goi y trén, tir quy luat caa pham vi s6 cac chir s6 dugc cho ta ¢ thé suy ra pham vi s6
trang cua cudn sach. Chang han, néu sé chir sé duoc cho 1a 16789432, nam trong pham vi tir
5888890 dén 68888889, thi sb trang cudi cuing cuia cudn sach 1a s co bay chir sb.

Dang 4. Céc bai toan vé cdu tao sé

Vidu 7. Tim mot s6 c6 hai chir s biét rang khi viét thém chir s6 0 vao giira hai chir s6
ctia s6 d6 thi dugc s6 méi gap 7 1an sb da cho.

Gidi
Goi 50 ¢6 hai chit s6 can tim [ ab (0<a<9;0<b<9).
Khi viét thém chit s6 0 vao giira hai chit s6 ta duoc s6 méi 1 aob.
Theo bai ra, ta co:

alb=7.ab
100.a+b=7.(10.a+b)
100.a+b=70.a+7b
30.a=6b
5a=h.
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Via, b lacacchirséva a=0 nénsuyraa=1;b=5.
Vay s6 can tim 13 15.
Nhdn xét:

Trong vi du trén ta dd st dung phuong phap tach cdu teo sé theo céc chir sé trong hé
thap phan. Sauk khi tim dwgc mdi quan hé giira cac chir sb, ta xac dinh dwoc cu thé tung chir
s6.

Vi du 8. Tim s6 ¢6 ba chir s6 biét rang néu viét thém chir s6 1 vao trudc sé d6 thi dugc
s6 méi gad 9 1an sb ban dau.

Gidi

Goi s6 ¢6 ba chit s6 can tim 1a x=abc (0<a<9;0<b<9)
Khi viét thém s6 1 trude sb x ta dugce s6 mai 1a labc.
Theo bai ra, ta cd: labc = 9.abc

1000+ abc =9.abc hay 1000 + x = 9.x

1000 = 8.x
Suy ra: x=1000:8 =125
Vay sé can tim 13 125.
Nhdn xét:

O vi du nay ta khdng tach ciu tao sb can tim theo céc chit s6 ma tach theo cum chi sé.
Ta thdy s6 viét thém khong 1am thay d6i cum chit s6 abc nén ta giir nguy@n cum chit s6 nay
trong qua trinh tach cau tao sb.

Vi du 9. Tim tit ca cac s tu nhién khéc 0, sao cho khi viét thém chix s6 0 vao giira chir
sb hang chuc va chir s6 hang don vi thi sé d6 duoc gap 16n 9 lan.

(Pé thi HSG tinh Yén Bai, 2005)
Nhgn xét:

Ta chua biét s6 phai tim ¢ bao nhiéu chit s6, nhung tir dé bai ta thay n6 c6 it nhat hai
chir 6. Tir d6 ta goi bo phan sé dimg trude chir s6 hang chuc 1a x (x ¢6 thé bang 0), st dung
phuong phap tach ciu tao s6 theo céc chir sé va cum chit s, ta c6 16 giai nhu sau:

Gidi

Goi s6 can tim 14 xab, trong d6: a, b 1a céc chir s6; x e N.
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Khi viét thém chir s6 0 vao gitta chir s6 hang chuc va chir s6 hang don vi ta dugc sé mai la
xaOb

Theo dé bai, ta co:

xa0b = 9.xab
1000.x+100.a+b =9.(100.x +10.a + b)
1000.x +100.a+b=900.x+90.a+9.b
100.x+10.a=8b
50.x+5.a=5b

Vib<9 nén 4b<4.9=36, do do: 50.x+5.a<36=x=0

Khi d6 s6 can tim 12 ab, véi 5.a = 4.b

Via =0 vaa, b lacac chir sé néntacod a=4. Tirdé suyrab = 5.
Vay sb can tim 1a 45.

I11. BAl TAP.

1.1.  Cho tap hop A = {1,2;3;4}. Trong céc cach viét sau, cach viét nao diing? Cach viét nao
sai? Néu sai, hdy sira lai cho dung.
a)le A b) {l}eA c) 3cA d) {2;3}CA
1.2.  Cho hai tap hop: A = {2;3,7;8}, B = {1,3,5;7;9}.
a) Mai tap hop trén c6 bao nhiéu phan tu?
b) Viét tit ca cac tap hop vira la tap con cua A , vira 1a tap con cua B
1.3.  Viét c4c tap hop sau va cho biét mdi tap hop c6 bao nhiéu phan ta?
a) Tap hop A céc s ty nhien x ma 15 —x = 7;
b) Tap hop B cac s6 tu nhiény ma 19 —y — 21.
1.4.  Tinh sb phan tir ciia cac tap hop sau:

b) B = {10;13,16;19;...; 70}
1.5. Cho day s6 2;7;12;17:22;...
a) Néu quy luat cua day sé trén.
b) Viét tap hop B gom 5 sb hang lién tiép cua day sé do, bat dau tir s6 hang thi nam.
¢) Tinh tong 100 sé hang dau tién cua day sb.
1.6.  Hay viét lai mdi tap hop sau bang céch liét ké cac phan tu:
A= {xeN;xlé¢va30<x<50 |
B = {xeN; xi5; x:2;x <90}
1.7.  Me mua cho Ha mét quyén sb tay 256 trang. Dé tién theo di Ha danh sd trang tir 1 dén
256. Hoi ha da phai viét bao nhiéu chir s6 dé danh sé trang hét cuén sé ta do?
1.8.  Ngudi ta viét lién nhau c4c sé tu nhién 123456.....
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a) Hoi cac chir s6 don vi cua cac s6 53; 328; 1587 dirng & hang tht bao nhiéu?
b) Chir sé viét & hang thtr 427 1a chir s6 nao?

1.9. Cho bén chit sb a, b, ¢, d d6i mot khac nhau va khac 0. Tap hop céc sb tu nhién c6 4
chir s6 gom ca bon chir sé a, b, ¢, d c6 bao nhiéu phan tu?

1.10. Co6 bao nhiéu s tu nhién c6 hai chit s6 ma;
a) Trong s6 do ¢ it nhat mot chir sé 5?
b) Trong sé d6 chit s6 hang chuc bé hon chir s6 hang don vi?
¢) Trong sé do chir sé hang chuc I6n hon chit s6 hang don vi?

1.11. Véi hai chit s6 |, V ¢d thé viét duoc bao nhiéu sé La ma (theo cach viét thong thuong)?
S6 nho nhit 13 s6 nao? Sé 16n nhat 1a s6 nao?

1.12. MGi tap hop sau ddy c6 bao nhiéu phan tir?
a) Tap hop cac sb ¢ hai chir s6 duoc 1ap nén tir hai s khac nhau.
b) Tap hop cac sb ¢ ba chix s6 duoc 1ap nén tir ba chit s6 doi mot khac nhau.

1.13. Tong két dot thi dua 16p 6A c6 45 ban duoc 1 diém 10 tro 1én, 41 ban duoc tir 2 diém
10 tro 1én, 15 ban duoc tir 3 diém 10 tré 1én, 5 ban dugc 4 diém 10 tro 1én. Biét khong
c6 ai dat trén 4 diém 10, héi trong dot thi dua d6 16p 6A c6 bao nhiéu diém 10?

1.14. Tim s tu nhién c6 bén chit s6, chit sé hang don vi 1a 1. Néu chuyén chit s6 hang don vi
1én dau thi dwoc 6 méi nho hon sé da cho 2889 don vi.

1.15. Hiéu cua hai s6 tu nhién 1a 57. Chit s6 hang don vi cta sé bi trir 13 3. Néu bo chir sé hang
don vi cua s6 bj trir ta dugc s6 trir. Tim hai s6 do.

1.16. Tim s6 c6 ba chir sb, biét ring néu viét cac chit s theo thtr tw nguoc lai thi dugc mot sé
méi 16n hon sb ban dau 792 don vi.

1.17. Cho mét s6 c6 hai chir s6. Néu viét thém chit s6 1 vao bén trai va bén phai s6 d6 ta dugc
sb méi gap 23 1an sé da cho. Tim sé da cho.

1.18. Tim mot s6 ¢6 nam chir s6 biét rang néu viét chir s6 7 dang trudc sé d6 thi duoc sb 1on
gap 5 1an s6 c6 dugc bang cach viét thém chix s6 7 vao dang sau chit s6 do.

1.19. M6t s6 gdm ba chit s6 ¢6 tan cung la chir s6 7, néu chuyén chit s6 7 d6 1én dau thi duogc
mot s6 méi ma khi chia cho s6 cii thi duoc thwong 14 2 du 21. Tim s6 do.

1.20. (Pé thi HSG Ha Ngi, 2005)
a) CO bao nhiéu sb ty nhién gdm 5 chir s6 ma chir s6 hang don vi 1a 4?

b) C6 bao nhiéu sé tu nhién gém 5 chit s6 thoa man c6 chir s6 hang don vi 14 4 va chia hét
cho 3?
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Chuyén dé 2. PHEP TOAN TRONG TAP HQP CAC SO TU NHIEN
I. KIEN THUC CAN NHO

1. Céc tinh chét co ban ciia phép coéng va phép nhan
e Tinh chatgiahodn: a+b=b+a; ab=ba
e Tinhchatkét hop: (a+b)+c=a+(b+c); (ab).c=a(bc)
e CONgVGis60: a+0=0+a=a
Nhan voi s6 1: al=la=a
e Tinh chat phan phdi: a.(b+c)=ab+ac
2. Diéu kién dé thuc hién phép trir a—b la a>b
Tinh chat phan phdi ciia phép nhan d6i véi phép trur:
a.(b-c)=ab-ac
3. Diéu kién dé s a chia hét cho s6 b =0 1a ton tai mdt sé g sao cho: a=hg
4. Phép chia cé du:

Chiasb achosb b=0 tacd: a=b.q+r, trong d6 s du r thoa man diéu kién 0<r <b.

*

Nhdn xét:
e re{0;12..;b-1}, suyraco b kha nang vé b du khi chia mot s6 cho b.
e a-r:b
e Néu aic va bic thi (atb):c=a:cxb:c
e Quan hé chia hét cd tinh chit bac cau, tic 1a néu aib va bic thi aic.
5. Lily thira véi 56 mi tw nhién
a) Pinh nghia: 3" =aa...a (nthirasé a) (neN") la mot /iy thira cua &; a goi 12 co 56, n
goi 1a 86 mii.
Quy udc: a' =a; a® =1 (v6i a=0), 0° khong co nghia.
b) Mgt sé tinh chat

e Nhan, chia hai lily thira cung co s6”

10
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a"a"=a"" (m,neN)

m n

a":a"=a"" (mneN;m=>n)

e Lity thira cia mét lily thira: (a™)' =a™ (m,neN)
e Liiy thira cua mot tich: (ab)" =a"b" (neN)

e Liy thira ting: a™ _al™) (m,neN)
¢) Sé chinh phwong 14 s6 viét dugc dudi dang binh phuong ciia mot sé tu nhién.
Vidu: 0=0%1=1% 4=2% 25=5%,121=11%;.... la c4c s6 chinh phuong.
6. Thu tw thuc hién cac phép tinh
e Thu tu thuc hién phép tinh trong biéu thic khéng c6 dau ngoac:
Ly thtra = Nhan, chia = Cong, tru.
e Thu ty thuc hién phép tinh trong biéu thuc c6 diu ngoac:
()=[1=1{}
Il. MOT SO Vi DU
Dang 1. Thwc hién phép tinh
Vi du 1. Thuc hién phép tinh sau bing cach hop li nhat.
a) 12.53+53.172-53.84

b) 35.13+35.17 +65.7565.45
¢) (3.4.2°) :(11.2°4" ~16°)
Gidi

a) Taco: 12.53+53.172-53.84 =53.(12 +172 - 84)
— 53.100 = 5300

b) 35.13+35.17 + 65.75— 65.45 = (35.13+ 35.17) + (65.75— 65.45)
— 35.,(13+17) + 65.(75— 45)
—35.30 + 65.30

—30.(35 + 65)

11
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—30.100 = 3000
c) Tact: (34.2°) =(3222°) =(3.2°) =32(2%) =32.2%
11.294% -16° =11.2%(22) " —(2*) =11.28.2% —2% =11.2% 2%
= 2% (11-2)=2%9=2%3

16)2 13 411 9 2%.3
Suy ra: (3.4.2')":(11.2°.4" - 16 ):2T32:2

Nhgn xét:

Trong cdu a) va cau b), ta d sir dung tinh chat phan phdi cua phép nhan ddi véi phép cong
va phép trir dé tinh hop li. Tuy nhién, céng thic thé hién tinh chit dwoc viét lai la:
ab+ac—-ad=a.(b+c—d)

Quy tic nay duoc goi & quy tic ddt thira sé chung.
Dang 2. So sanh
Vi du 2. So sanh:

a) 2011.2013 va 2012°

b) (3+4)” va 3 +4

c) 2° va 3@

Giai
a) TacoO: 2013=2012+1 va 2012=2011+1
Suy ra: 2011.2013=2011.(2012+1) =2011.2012 + 2011
2012 =2012.(2011+1) = 2012.2011+ 2012

Vi 2011< 2012 nén 2011.2013 < 2012°

b) Taco: (3+4)°=7"=49 va 3 +4°=9+16=25

Vay (3+4)° >3 +4

Chuy: Noi chung (a+b)"#a" +b"

C) Tacoh: 2°% = 25100 = (23)1%0 = glo0 sy 3200 = 32100 _ (32)100 _ Q10

V‘I 8100 <9100 nén 2300 <3200
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Nhgn xét:

Khi so sanh hai liiy thira, ta thudng s dung cac quy tic dé bién d6i vé hai liy thira hodc
cung co sd hoic cling s6 mii va sir dung quy tac:

e Néun<mthia"<a™ (a>L mneN)
e Néua<b thia"<b (a,beN;neN*)

Dang 3. Tim s6 chwa biét
Vidu 3. Tim x, biét: 165—(35:x+3).19=13
Gidi
Tacd: 165-(35:x+3).19=13
(35:x+3).19=165-13
(35:x+3).19=152
35:x+3=152:19
35:x+3=8
35:x=8-3
35:X=5
X=35:5
X=7
Vay x=7.
Nhgn xét:

Trong céch giai trén, ta thady x nam trong sé trir (35:x +30).19, Vi vy trudc hét ta tim sb
trir ndy bang cach lay sé bi trir 165 trir di hiéu 13. Suy luan twong tu cho cac budc sau dén khi
tim duoc x. Ngoai ra, ta cling c6 thé 4p dung tinh chat phan phdi dé bé dau ngoic:

(35:x+3).19=(35:x%).19+3.19=35.19: x+57
=665:X+57....
Vi du 4. Tim x, biét:
a) (2x+1)°=9.81

b) 5 +5% =650

13
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Gidi
a) Taco: 9.81=9.9°=9°
Do do: (2x+1)°*=9°
2x+1=9
2x=9-1
2x =8
X=4
Vay x=4
b) Vi 5% =5*5° = 255" nén ta cO: 5 + 25.5* =650

(1+25).5" =650

26.5" =650
5" =25=5°
X=2

Vay x =2

Nhgn xét:

Dé tim x nam trong mat liy thira thoa man mot dang thuc, ta bién doi dé dua vé so sanh
hai lity thira hodc ciing co s6 (nhu cau a), hoic cing s6 mii (nhu cau b).

Vi du 5. Tim cac s6 mil n sao cho lily thira 3" thoa mén diéu kién 25<3" < 250
Gidi
Taco: 3¥=9<25<27=3=3F <3 1)
3 =243<250<729=3"=3"<3 2
T (1) va(2)suyra: 3#<3"<3
3<n<5
Vay ne(3; 4,5}

Nhgn xét:

14



CAC CHUYEN DE CHON LOC TOAN 6, TAP 1

So sénh 3?=9<25<27=3 chi ra ring 3° 1a liy thira nho nhét caa 3 16n hon 25. Vi
25<3" nén 3°<3". Tuong tu, SO sénh 3° =243<250<729=3° chi ra ring 3 1a lity thira 16n
nhat cta 3 nho hon 250. Vi 3" < 250 nén 3" <3°

Vi du 6. Chia mot s tu nhién cho 60 ta dugc s6 du 1a 31. Néu dem chia sé d6 cho 12 thi
dugc thuong 1 17 va con du. Tim sb do.

Gidi
Goi 6 tu nhién can tim 14 a, thuong khi chia a cho 60 1a q. Theo déra, taco: a= 60.q +31
Suyra: a=125.0+12.2+7=12.(5.q+2)+7
Tuc 14 a chia cho 12 dugc thuong 14 5.q+2 va s6 du 1a 7. Tir d6 ta suy ra:
5q9+2=17 =5094=15=q=3
Vay a=60.3+31=211

Nhgn xét: Co s& cua cach giai trén 1a 60 chia hét cho 12. Ta chi can chl y thém rang s6 du
khong Ién hon sb chia, vi thé tir a =12.(5q) + 31 khong thé suy ra a chia cho 12 dugc thuong 1a
5q vadu 31.

I1l. BAITAP
1.21. Tinh hop li:

a) 28.(231+69) +72.(231+69)

b) 1+2-3-4+5+6-7-8+...—299-300+301+302

1.22. Tinh hop li:
4°.9° +6°.120
V10T e

b) 1+2+2°+2°+2% +...+2% +2'%

C) 5+5°+5 +..+5" +5%

3
1.23. Tinh gid trj cia bidu thirc: P =3a?b—2—+d Véi a=5; b=2: c=4: d=6
C

1.24. So sanh:
a) 243° va 3.27°
b) 15" va 81°.125°

c) 787 -78" va 78" -78"
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1.25.Cho A=1+3+3%+3*+..+3%° £ 3% Ching minh rang A chia hét cho 13.

1.26. Tim x e N, biét:
a) (4x+5):3-121:11=4
b) 143+5+..+x=1600 (x a6 tu nhién I¢)

1.27. Tim x e N, biét:
a) (2x+1)°=125 b) (4x —1)° = 25.9
1.28. Tim x e N, biét:
a) 2°+23 =144 b) 322 = 9**3
1.29. Tim x e N, biét:
a) (x-5)"=(x-5)°, (Vi x=5) b) x* =x?
1.30. Tim céc s6 mil x, biét rang liiy thira 5> théa man diéu kién: 100 <5 <5°

1.31. Cho ba sé 6; 7; 8. Tim tong tat ca cac s6 khac nhau viét bang ca ba s6 do, mdi chit s6
ding mat 1an.

1.32. Tich cua hai s6 1a 276. Néu thém 19 don vi vao mét sb thi tich cua hai s6 1a 713. Tim hai
s6 do.

1.33. Hiéu cua hai sb 12 6. Néu tang s bi trir 1én 4 l1an, gitr nguyén s6 trir thi hiéu caa ching l1a
54. Tim hai s6 do.

1.34. Tim hai s ty nhién c6 thwong bang 29. Néu ting sé bi chia 1én 325 don vi thi thuong
cua ching bang 54.

1.35. Trong mot phép chia sb bi chia bang 59, sé du bang 5. Tim s6 chia va thuong.

1.36. Tong cua ba s6 1a 122. Néu lay sb thir nhat chia cho sb thir hai hoic lay s6 tha hai chia
cho s thir ba déu duoc thuong 1a 3 va du 1. Tim ba sb do.

1.37. Khi chia mot s6 cho 48 thi duoc s6 du 1a 41. Néu chia s6 d6 cho 16 thi thuong thay doi
thé nao?

1.38. Tim s bj chia va s6 chia nho nhat dé dugc thuong 12 8 va du 14 45.

1.39. Tong cua hai s6 bang 38570. Chia sé 16n cho sé nho ta duoc thuong bang 3 va con du
922. Tim hai s6 do.

1.40. M6t s 16n hon mot s khac 12 don vi. Néu chia sb 16n cho sé nho thi duoc thuong bang
1 va con du. Tim sb du.
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Chuyén dé 3. TINH CHAT CHIA HET CUA MOQT TONG, HIEU, TICH
I. KIEN THUC CAN NHO.

- Tinhchat1: Néu aim va bim thi (a+b):m, (@a—b):m (a=h)
- Tinh chat 2: Néu a:m va b/m thi (a+b)/m, (a—b)im (a>b)
- Tinh chat 3: Néu aim thi ka‘m (keN)
- Tinh chat 4: Néu a:m va bim thi abimn
Dic biét: Néu a:m thi a”'m" (neN")
* Mg rong:
- Néu aim va bim thi (ka+lb)'m (k leN)
- Néu amva (a+b):m thi b'm
- Néu a‘m va (a+b)/m thi bim
I11. MOT SO VI DU
Dang 1. Chi#ng minh quan hé chia hét
Vi du 1. Xét xem tong (hiéu) nao duéi ddy chia hét cho 8.
a) 400-144
b) 80+25+48
C) 32+47+33
Gidi
a) Vi 400:8 va 144:8 nén (400-144):8 (tinh chat 1)
b) Vi 80:8: 48:8 va 25/8 nén (80+25+48)/8 (tinh chat 2)
c) Taco: 32+47+33=32+ (47 +33)
Vi 3218 va (47+33):8 nén (32+47+33):8 (tinh chit 1)
Nhgn xét:
Mot s6 sai lam thuong gap ¢ cau c:

Vi 32:8; 4718 va 33/8 nén (32+47+33)18
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Nguyén nhan sai 1am do van dung sai tinh chat 2. Tinh chat nay khang dinh rang: Néu mot
téng chi c6 duy nhdat mot sé hang khong chia hét cho m (moi s6 hang khéc chia hét cho m) thi
téng d6 khong chia hét cho m.

Vi du 2. Ching to rang trong ba sé tu nhién lién tiép c6 mot sé chia hét cho 3.
Gidi
Goi ba s6 ty nhién lien tiép 1a: a; a+1 a+2.

Ta c0 ba truong hop sau:

e Néu a : 3 thi bai toan da dugc giai.

e Néuachiacho3dul,ttcla: a=3k+1,thi a+2=(3k+3):3.

e Néuachiacho 3 du2, ticla: a=3k+2,thi a+1=(3k+3): 3.
Vay trong ba sé a; a+1; a+2 ludn co6 mot sé chia hét cho 3.

Nhdn xét:
Két qua trén van dung trong trudng hop tong quat: Trong nsd tu nhién lién tiép ludn c6 mot
s0 chia hét cho n.

Vi du 3: Chung té ring tong cia ba sb tu nhién lién tiép 1a mot s6 chia hét cho 3.

Giai

Goi ba s6 tu nhién lién tiép 1a: a; a+1; a+2. Tong cua ba s6 nay bang: 1a mot s6 chia
hét cho 3 (tinh chat 3)

Nhdn xét:
Ta c6 két qua twong tu ddi véi phép nhan: Tich ctia nsd ty nhién lién tiép chia hét cho n. T
tinh chat 4 va vi du 2, ta c6 két qua “manh hon”: Tich ctia nsd tu nhién lién ti€p chia hét cho
n!

(Trong do: n!=1.2.3...n,doc la ngiai thira).
Vi du 4: Ching t0 rang:
a) (%—E) L 9(véia> h).

b) Néu @@) : 111thi abed : 11.

Giai
a) Taco: ab—ba=(10a+b)-(10b+a)=9.a-9b=9.(a-b)
Ma 9.(a—b) : 9(tinh cht 3), nén ab—ba : 9.

b) Taco: abcd :100.%+£=99.%+(%+H).

Ma 9.ab : 111(tinh chét 3) va (%+H) : 11 & bai cho, nén abcd : 11.
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Dang 2. Tim diéu kién cho quan hé chia hét.
Vidu5: Cho A=12+15+36+ X, voi X e N . Tim diéu kién cua x dé:
a) A3 b) A%9
Gidi
a) Vi1l2:315:3va36:3néndé A:3thix:3
b) Taco: A=12+15+36+ X.
Vi12+15=27 : 9 va 36 : 9nén d& A9 thi x\9.
Vidu 6: Tim so ty nhién n dé:
a) (n+3) i3 b) (Tn+8) in c) (35-12n) :n (véin<3)
Gidi
a) Vin:innéndé (n+3) inthi 3:n Tirdésuyra: ne{l; 3}.
b) Vi 7n innéndé (7n+8) in thi 8 in Tidésuyra: nell; 2;4;8}.
c) Vil12n in néndé (35-12n) i n thi 35 :n Tuwdosuyra: ne{l; 5 7; 35}.
Vin<3nénn=l.Vayn=1.
Vidu 7: Tim s6 ty nhién n dé:
a) (n+8) i (n+3)
b) (7n+8) :n (véin<6)
c) (5n+2) i (9-2n) (v6in<5).
Gidi
a) Vi (n+3) i (n+3) nén theo tinh chat 1 d& (n+8) i (n+3) thi:
[(n+8)—(n+3)] i (n+3) hay 5 i (n+3)
Suyra: n+3e{L5}. ViSuyra: n+3>3nénn+3=5= n=2.
Vayn=2.
b) Vi 3(n+4) | (n+4) nén theo tinh chat 1 dé (16-3n) i (n+4) thi:
[(16n-3n)+3(n+3)] i (n+4) hay 28 : (n+4)
Suyra: n+4e{l; 2;4;7;14;28}. ViSuyra: 0<n<6nén4<n+4<10.
Tur do ta co: n+4 e {4; 7} hay ne{0; 3}.
c) Vi 5(9-2n) i (9-2n) néunén(5n+2) i (9-2n) thi: 2(5n+2) i (9-2n).
Suy ra: [5(9-2n)+2(5n+2)] i (9-2n) hay 49 i (9-2n)
=9-2ne{l; 7;49}.Vi 9-2n<9nén 9-2ne{L; 7}
Tir d6 ta co: n e {4; 1}. Thi lai ta thdy n=4hodc n=1deéu théa man. Vay ne{l; 4}.
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Cha y:
Trong cAu c, sau khi tim dugc n ta phai thir lai, vi tir [5(9 —2n)+2(5n+ 2)] : (9-2n) ta chi
suy ra dugc 2(5n+2) i (9—-2n), nén chua chic da cé (5n+2) i (9-2n).

I11. BAI TAP

1.41. Cho A =2,5,7,9, 13 + 78. Hoi A c6 chia hét cho 3, cho 6, cho 9, cho 13 khong? Vi
sao?

1.42. Chung t6 rang tong bon sé ty nhién lién tiép 12 mot s mot s6 khong chia hét cho 4.
1.43. Khi chia s6 sb tu nhién a cho 24 duogc sé du 1a 10. Hoi s6 a c6 chia hét cho 2, cho 4
khéng? Vi sao?

1.44. Chung t6 rang moi sb tu nhién co ba chir s6 gidng nhau déu chia hét cho 37.
1.45. Chiing t6 rang;

) 1+4+4% + 4> + ...+ 4% chia hét cho 21.

b) 1+ 7+ 7% + 7% +...+ 7™ chia hét cho 8.

C) 2+22 +2° +...4+ 2" vira chia hét cho 31, vira chia hét cho 5.
1.46. Chtrng t6 rang:

a) Néu (abc —deg)13 thi abcdeg : 13.

b) Néu abc:7 thi (2a+3b+c):7.

1.47. Tim chit sb a, biét ring: 20a20a20a : 7.

1.48. Tim sd tu nhién n sao cho:

a) (n+12) :n.

b) (15-4n) in  (véin<4),

c) (6n-9) in (voin>4).

1.49. Tim s6 tu nhién n sao cho:

a) (n+13) i (n-5) (véin > 5).
b) (15-2n)  (n+1) (V6in < 4),
c) (6n+9) : (4n-1) (véin>1).

1.50. Cho a, b e N. Chimg to rang néu 5a+3bva 13a +8b cing chia hét cho 2012 thia va b
cling chia hét cho 2012.

Chuyén dé 4. DAU HIEU CHIA HET
I. KIEN THUC CAN NHO
1. Kién thirc co ban
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a : 2khi va chi khi a c¢6 chit s6 tan cung 1a 0; 2; 4: 6; 8.
e a : 5khi va chi khi a c6 chit s6 tan cing 14 0; 5.

e a : 3khi va chi khi tong cic chir sd cua a chia hét cho 3.
e a : 9khi va chi khi tong cic chir sd cta a chia hét cho 9.
2. Nang cao
e a4 (hoic a : 25) khi va chi khi hai chit sd tdn cing cta a tao thanh mot sb
chia hét cho 4 (hoac 25).
e a:8 (hodc a :125) khi va chi khi ba chir s6 tan cung cua a tao thanh mat )
chia hét cho 8 (hodc 125).
e a : 11khi va chi khi tong cac chir s6 hang 1é cua a trir di tong cac chir s6 hang
chin cta a (hodc nguoc lai) chia hét cho 11.
Vidu: S6 908347 : 11,vi (9+8+4)—(0+3+7)=11: 11.
II. MOT SO Vi DU
Dang 1. Chitng minh quan hé chia hét
Vi du 1. Ching to rang véi moi sb tu nhién n ta déu co:
(n+2012"%)(n+2013"%) : 2,
Gidi
Ta c6 2012 1a s6 chin nén 2012%°* ciing 14 s6 chin. Tuong ty, ta c6 20137 1a s6 18.
Tur d6: 2012 +2013"**1a 56 1¢.

Ta co: (n+2012)+(n+ 2013 ) = 2n+(2012°*° + 2013% }1a s6 1¢, vi 2n la s6
chén. Suy ra trong hai sb (n + 20122013)Vé1 (n +2013%*"% ) phai c6 mot sé chin. Do vy tich cua

chiing (n+2012)(n+ 2013 ) 1a mét s6 chén.

Vay (n+2012°"°)(n+2013"") : 2.

Nhdn xét:

Trong cach giai trén ta da sir dung tinh chat: Néu a+b1la sb 1¢ thi trong hai s6 ava b,
phai c6 mot s6 chin, mot sb 16.

That vy, néuava b, cing 1a s6 chin hoic cung 13 s6 1¢ thi a+b1a sé chin: Trai véi gia
thiét a+blaso 1é.

Ta ciing ¢ thé ching minh qua viéc xét hai trudng hop: nchin va nle.

Vi du 2. Ching to rang hiéu ciia mot s6 va tong céac chit s6 ctia n6 chia hét cho 9.

Gidi

Ky hiéus(n)1a tong céc chit s tu nhién n. Bai toan trd thanh: Chimg t6 ring n—s(n):9
That vay, giasit n=a_a__..aa, (ncé m+1chi s6), khi d6

s(n)=a, +a,, +..+a, +a,.
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Taco: n=a 10" +a ,.10"  +..+a.10+a,

=99..94a,+99..9 ,+..+9a +(a,+a,,+..+a +a,).

mso9 m-1so 9

Vi=99.9a,+99..9, , +..+9. 9nén ta dit bing 9 (k e N).

m so 9 m-1so 9

Suyra: n=9k+s(n)= n —s(n)=9k:9.

Nhdn xét:
Tir két qua bai toan trén ta thdy rang nva S(n)luén c¢6 cung sd du khi chia cho 9. Ta
cling c6 két qua twong tu khi thay 9 bang 3.
Vi dy 3. Hay thay dau phép toan cong (+) hodc trir (—)vao nhing chd danh déu (*)
trong day tinh sau dé duoc két qua 1a mot sd chia hét cho 2:
10*9*8*7*6*5*4*3*2*1
Gidi
Buéc 1: Thay tat ca diu “*” bang dau “+” ta duoc:
10+9+8+7+6+5+4+3+2+1=55 (lasd 1¢)
Buéc 1: Thay tat ca ddu “+” bang dau “-”
Khi thay ddu “+” trong a+b bing diu “-”, ta dugc a—b . Gid trj cta biéu thirc giam di
(a+b)—(a-b)=2b (la s6 chin).
Do d6, sau mdi 1an thay mot dau “+” bang mot dau “-” thi két qua giam di mot s6 chin
nén két qua tinh luon 13 mot sd 1é.
Vay khong ¢ cach thay thé nao dé két qua tinh chia hét cho 2.
Nhan xét:
Trong céch giai trén ta da stir dung phuong phap gid thiét tam: Thay tat ca dau bang

dau “+7, roi thay dan dau “+” bang dau “-”. Két hop véi tinh bat bién (Két qua phép tinh ludn
1a 56 1¢), ta c6 1oi gia bai toan.

33 32

Ta ciing c6 thé giai thich nhu sau: Vi trong ddy tinh c6 5 s6 1¢ nén khong thé dién dau
“+” hay dau “-” vao nhiing cho c6 dau “*” @€ dugc mdt so chan.
Vi du 4: Viét cac sb ty nhién lién tiép tir 10 dén 99 ta duoc s6 A. Hoi A c6 chia hét cho
9 khéng? Vi sao?
Gidi
Taco: A=10111213...9899.
Xét 90 sb tu nhién lién tiép: 10,11,12,...,98,99.

e Tdng cac chit s6 hang chuc: (1+2+...+8+9).10 = 45.10 = 450.
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e Tong céc chit s6 hang don vi: (0+1+2+...+8+9).9 =45.9 = 405.
Téng cac chit s6 ciia A 1a: 450 + 405 = 855.

Ma 855 :9 nén A : 9.
Dang 2. Tim diéu kién cho quan hé chia hét, chia dw.
Vi du 5: Biét rang s6 tu nhién n chia hét cho 2 va (n2 - n)55. Tim chir s6 tin cling cta N
Gidi
Vi n:2chia hét cho 2 nén chir s6 tan cung cua n 1a mot s6 chan.

Vi n? —=n=n(n-1):5 nén n5 hodc (n—1):5. Do d6 n co chit sd tan cung la 0,5 hogc

n—1 co chit s6 tan cung 1a 0,5. Tc 1a n c6 chir $b tan cung la 0,5,1,6.
Két hop hai két qua trén suy ra nco chir sb tan cung 1a 0 hodc 6.
Vi du 6: Tim cac chit s6 X,y biét rang:
a) 23x5y : 2; 5va9 b) 144xy : 3va5

Gidi

a) Vi 23x5y chia hét cho ca 2 va5nén y=0.

Taco: 23x50 : 9nén (2+3+5+0) : 9 hay (10+) : 9 = x =8

vay Xx=8;y=0.

b) Vi 144xy : 5 nén y e{0; 5}.

e Néu y=0 thitaco 144x5 : 3
= (1+4+4+x+0) :3hay (9+x) : 3 = xe{0; 3;6; 9}.

e Néu y=5thitaco 144x5 : 3
= (1+4+4+x+5) :3hay (14+x) : 3 =>xe{l; 4, 7}.

Vay c6 bay cip sd (X, y)théa man:

X 0 3 6 9 1 4 7
y 0 0 0 0 5 5 5
Vi du 7: Tim cac chit sé X, y biét 2x3y chia hét cho 2, cho 5 va chia cho 9 du 1.

Giai

24



CAC CHUYEN DE CHON LOC TOAN 6, TAP 1

Vi 2x3y chia hét cho ca2 va 5nén y=0.

Ta c6: 2x30chia hét cho 9 du 1 khi va chi khi 2+ X+3+0 chi hét cho 9 du 1 (xem vi du 2)
hay X +5chia hét cho 9 du 1.

= X+5=10= x=5.
Vay x=5; y=0.
Vi du 8: Tim cac chit s6 a va bbiét ring:
a) 25a2b : 36 b) a378b : 72va5
Gidi
a) Vi 25acb : 36 nén 25a2b : 4va 9.
Vi 25a2b i 4nén 2b : 4=be{0; 4; 8}.
e Néub=0thitacé 25a20 : 9

= (2+5+a+2+0) :9hay (a+9) : 9 =ae{0; 9}.

. Néu b =4 thitaco 25a24 : 9
= (2+5+a+2+4) : 9hay (a+13) : 9 = a=5.

. Néu b =8 thitaco 25a28 : 9
= (2+5+a+2+8) :9hay (a+17) :9 = a=1.

Thir lai, ta c6 4 cdp sb (a;b)théa man:

b) Vi a378b : 72 nén a378b : 8va 9.

e Via378h:8nén 78b :8= b=4.
. Vi a3784 19 nén (a+3+7+8+4) :9hay (a+22) :9=a=>5
Vay a=5vab=4.
Vi du 9: Tim chir s6 asao cho 76a23 : 11.
Gidi

Vi 76a23 i 11 nén [(7+a+3)—(6+2)] i 11 hay (a+22) {1 44=a=9..
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Vay a=9.

Nhan xét:

bé giai bai toan tim cac chir s6 chua biét cua mot sd, biét sd d6 chia hét (hodac chia du)
cho mot vai sb cho trude, ta su dung cac d4u hiéu chia hét, vu tién cac diu hiéu cho biét 1
(hoac 2, 3) chix sb tan cung (déu hiéu chia hét cho 2, 5, 4, 25, 8, 125)

I11. BAI TAP

1.51. Tu ba trong bdn chit s6 5, 6, 3, 0, hay ghép thanh s6 c6 ba chir sd khac nhau thoa man
mot trong cac diéu kién:

a) 1a s6 10n nhét chia hét cho 2. b) 14 s6 nho nhat chia hét cho 5.
¢) & s6 nho nhét chia hét cho 9. d) 12 s6 16n nhat chia hét cho 3.

1.52. Dung ba trong bdn sb 5, 4, 3, 2 hiy viét tit ca cac sd tw nhién co ba chit s6 chia hét cho
cabasd2,3vao.

1.53. Chirng t6 rang:

a) 10* +8 chia hét cho 18. b) 10" +14 chia hét cho 9.
1.54. Chtrng t6 rang véi moi sd ty nhién n, tich (n + 7)(n - 8) ludn chia hét cho 2.
1.55. Chung t6 rang tich ctia ba s6 ty nhién chin lién tiép chia hét cho 48.
1.56. Cho n e N* Chimng t6 rang:

a) (5"-1) : 4. b) (10" +18n-1) : 27.

1.57. Tim s6 tu nhién ¢6 nam chit sd, cac chit s6 giong nhau, biét rang s6 do6 chia cho 5 du 1
va chia hét cho 2.

1.58. Tim cac chit s6 X,y biét rang:
a) 1x85y chia hét cho 2; 3; 5.
b) 10xy5 : 45.
c) 26x3y : 5.va 18
1.59. Tim cac chir s6 a,b sao cho:
a) 52ab chia hét cho 9, chia hét cho 2 va chia cho 5 du 4.

b) 12a5b chia hét cho 2, chia hét cho 9 va chia cho 5 du 2.
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1.60. Tim hai s6 ty nhién lién tiép c6 hai chir sé biét ring mot s6 chia hét cho 4, s6 kia chia hét
cho 25.

1.61. Tim chit s6 a dé aaaaa96 chia hét cho ca 3 va 8.

1.62. Tim chit s6 a dé 1aaal chia hét cho 11.

1.63. Biét rang 1978a+2012b va 78a+10b cung chia hét cho 11. Ching minh ring a va b
cling chia hét cho 11.

1.64. Tim sd tu nhién c6 bén chir s6, sao cho khi nhan sb @6 véi 9 ta dugc sé mai gdm chinh
Ccac cac chir s6 cua sb 4y nhung viét theo thir ty nguoc lai.

1.65. Tim sb tu nhién c6 ba chir sé abc sao cho: abc=n’-1 va cba=(n-2)", Vi
neN,n>2.

(Pé thi HSG Viing Tau, 2009)

1.66. Ki hiéu s(n) la tong cac chit s6 ty nhién n. Tim n biét rang: n+s(n)=94.
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Chuyén dé 5. SO NGUYEN TO VA HQP SO

KIEN THUC CAN NHO

1. Kién thirc co ban

Uéc va boi a:b <> a laboicua b< b laudccua a.

Tap hop cac wéc cua so ty nhién a ki hiéu 1a U'(a). Tap hop cac boi cua sb tu
nhién a ki hiéulaB(a).

Vidu. U(6)={1,2;3,6},B(6)={0;6;12;18;...}

S6 nguyén t6 1a s6 tu nhién 16n hon 1, chi ¢6 hai wéc 1a 1 va chinh né.

Hop s6 14 s6 tu nhién 16n hon 1, ¢6 nhiéu hon hai wéc.

Phan tich mot s ra thira s6 nguy@n té 12 viét s d6 dudi dang mot tich céc thira sb
nguyén té véi s mil cua nd. Thong thuong, cac wéc nguyén td duoc viét theo thu
tu tir nho dén lon.

Vidu 72=2%3°

2. Nang cao

Dé kiém tra sé a co 1a s nguyén t hay khong, ta co thé chia a lan luot cho cac sb
nguyén to 2;3;...:p, v6i p 1a sé nguyén té 16n nhat thoa madn p? <a. Néu khong
c6 phép chia hét nao thi a 1a s6 nguyén td, trai lai a 1a hop sd.

Vi du. Pé xét s6 103 ¢6 la sé nguyén t hay khong ta xac dinh 7 1a s nguyén tb
I6n nhat thoa man 7% <103 (vi s6 nguyeén té tiép theo a 11 c6 11* =121>103). Ta
chia 103 lan luot cho 2;3;5:7 va thiy khong c6 phép chia hét nao. Vay 103 1a s6
nguyeén to.

Tap hop céac sb nguyén té c6 vo han phan tir. Do vy, khdng c6 sé nguyén t6 Ion
nhat.

Néu s tw nhién a phan tich ra thira s6 nguyén tb duoc:
a=np,".p,...p", trong 46 p,, P,,..., p, la cac sd nguyén té khac nhau, thi sb

uéc cua a 1a (n,+1).(n, +1)...(n +1).

Khi phan tich ra thira s6 nguyén tb, sé chinh phwong chi chira c4c thira s6 nguyén tb
Vv6i $6 mii chin. Tir d6 ta cling suy ra s chinh phuong c6 s6 uéc 12 s6 1é.

Néu p 1asd nguyén to va ab:p thi hoic a:p hoic bip.
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e Néu p,q lahaisdnguyénté ma a:p va aiq thi a:p.gq.
Il. MOT SO Vi DU
Dang 1. C4c bai toan vé wéc va béi.

Vi du 1. Cho mot phép chia c6 sé bi chia bang 200 va sé du bang 13. Tim s chia va
thuong.

Gidi
Goi s6 chia la b, thuong 1a q. Vi s6 du ludn nhé hon sb chia nén b >13.
Khi d6 ta c6 phép chia: 200 =b.q+13
= b.q =200-13=187
= beU(187)

Vi 187 =11.17 va b >13 nén hoac b =17 hoac b =187.
— Néu b=17 thi g=11 vataco phép chia 200=17.11+13.
— Néu b =187 thi q=1 va ta c6 phép chia 200 =187.1+13.
Vi du 2. Biét ring s6 tu nhién aaa chi c6 ding ba wéc khac 1, tim chit s6 a.
Giai
Tacé aaa=111.a=3.37.a
— 3,37;3.37 l1a cac uéc (khac 1) cua aaa.
Pé aaa c6 dung ba wdc khac 1 (nhu trén) thi a=1.
Vay s6 phai tim 12 111.
Nhén xét:

Mot sé co dung ba udc khac 1 thi s6 wdc cia nd bang 4 ( vi tinh thém uéc 1). Sir
dung cdng thic tinh s6 wéc, sé d6 khi phan tich ra thira s nguyén t4 phai c¢6 dang p* hoic
p.g, Vi p va q la cac s6 nguyén t khac nhau. Vi aaa=111.a=3.37.a va 3;37 la cac s6
nguyén té khac nhau nén suy ra aaa c6 dang 2 va vi thé a=1.

Vi du 3. Tim s6 ty nhién x sao cho 14i(2x +3).

Gidi
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Vi 2x+3 la wéc cua 14 nén 2x+3e{1;2;7;14} .

Vi 2x+3 126 1&, 16n hon hodc bang 3 nén 2x+3=7 hay 2x=7-3=4

=>X=4:2=2

Vay x=2.

Nhgn xét:

Khi giai bai toan vé udc va boi, ta thuong xét tinh chan - 16 va pham vi gié tri cia cac
s6. Trong vi du trén, 2x+3 la sf} 16, va vi x>0 nén 2x+3>3. Viéc d6 giup so truong hop
cua bai toan dugc giam di dang keé.

Dang 2. C4c bai toan vé sé nguyén, hep sé.
Vidu 4. Timsé nguyéntd p,saocho p+2 va p+4 ciing 1a cac sb nguyén to.
Gidi

— Néu p=2thi p+2=4va p+4=6 déu khong phai la s nguyén té.

— Néu p=3thi p+2=5va p+4=7 déu lasé nguyén td.

— Néu p >3 thi sé nguyén té p c6 mot trong hai dang: 3k +1, 3k +2 voi ke N,

+ Néu p=3k+1thi p+2=3k+3=3(k+1)
=(p+2)i3,ma p+2>3nén p+2 lahop so.
+ Néu p=3k+2 thi p+4=3k+6=3(k+2)
= (p+4)i3,ma p+4>3nén p+4 lahopsd
Vay chi c6 duy nhat mot sé nguyén té p thoa mén la p =3.
Nhgn xét:
Trong cé&ch giai trén ta da st dung tinh chét sau day:
“Néu a>m>1va a:m thi a lahop s6”.
Day 1a mot tinh chat thuong dung trong cac bai toan vé s6 nguyeén.

Vidy 5. Cho p va 2p+1 lacéc sé nguyén to (p >5). Hoi 4p+1 la sb nguyén t hay
hop s6?

Gidi
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Do p 14 sé nguyén té 16n hon 3 nén pi3= 4p\3.
Do 2p+1 la sé nguyén tb Ién hon 3 nén 2p +1\3
= 2(2p+1)13 hay 4p+2\3.

Mt khac, trong ba sb tu nhién lién tiép 4p;4p+14p+2 lubn c6 mot sb chia hét cho
3,dod6 4p+1:3.Ma 4p+1>3,nén 4p+1 la hop sé.

Vi du 6. Tim s nguyén té biét ring sé d6 bang tong cua hai sé nguyén té va ciing bang
hiéu cua hai s6 nguyén tb khac.

Gidi

Goi p la sé nguyén té can timva p=a+b=c—d, véi a,b,c 1a cac sb nguyén td,
c>d.

Vi p=a+b>2nén plasélé.
—a+bvac—d lacacsd lé.

e Vi a+b lasé lé nén mot trong hai s6 a,b 1a sb chan, gia sit b chan. Vi b 14 sé
nguyéntbnén b=2.

e Vic—d lasd & nén mot trong hai s6 c,d 1a sb chin. Vi c,d 1a cac s6 nguyén
tbva c>d nén dlasdchin =d=2.

Dovdy p=a+2 =c-2=c=a+4

Ta can tim s6 nguyén tb a dé p=a+2 va c=a+4 ciing 1a s nguyén té. Theo vi du 4,
tacdéa=3.

Vay sb nguyén t can tim 125, v6i5=3+2=7 - 2.

Dang 3. C4c bai toan vé phan tich mét sé ra thira sé nguyén té
Vi du 7. Phan tich cac s6 sau ra thira s6 nguyén to:
a) 20012 b) 2.9.2012
Gidi
a) Phan tich s6 2001 ra thira s6 nguyén té ta dwgc: 2001 = 3.23.29
Tir d6 suy ra: 2001°7%= (3.23.29)" = 32,2312 292012
b) Phan tich s 2012 ra thira s6 nguyén t ta duoc: 2012 = 22503
Tir do suy ra: 2.9.2012 = 2.3%.22.503 = 2°.3%.503
Vidu8. Tim neN*biét: 2+ 4+6+ ... + (2n) = 756.
Gidi
S6 s6 hang trong Vé trdi 1a: (2n-2):2+1=(n-1)+1=n
Khidé:2+4+6+...+(2n)= (2n+2)n:2=n.(n+1)
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Phan tich sé 756 thanh tich caa hai s6 tu nhién lién tiép:
756 = 2°3°7 =27.28
Theo d& ra, taco: n(n+1)=27.28 =n=27
Vay n=27
Vi du 9. Tim s6 tu nhién n sao cho p = (n-2)(n® +n-5) Ia s nguyén to.
Gidi
Tup=(n-2)(n’+n-5) suyran-2 van’+n-5 la udc cuap.
Vi p lasé nguyén té nén n—2=1 hoic n*+n-5=1
Néun-2=1thin=3
Khi d6 p=1.(3"+3-5) =7 1250 nguyén to (thoa mén).
Néu n?+n-5=1 & n*+n=6 <n(n+1)=23 =n=2
Khi d6 p=(2-2).1=0 khdng la s6 nguyén to.
Vayn=3.
I11. BAlI TAP
1.67. Tim tap hop cac s6 ty nhién vira 1a boi cua 4, vira 1a wéc caa 60.
1.68. Tim céc so tu nhién X, y sao cho (2x-1)(y+3)=12.
1.69. Chiing to rang néu p 1a sb nguyén té I6n hon 3 thi (p-1)(p+1) chia hét cho 24.
(Pé HSG tinh Pha Tho, 2004)
1.70. Tim chir s6 a dé 23a 1a s6 nguyén té.
1.71. Tim sd tu nhién nho nhat c6 12 wéce sb.
1.72. Chuang t6 rang: Néu mot sé ty nhién c6 ba chit s6 tan cing 1a 104 thi s6 d6 c6 it nhat 4
udc so.
1.73. Tim hai s6 nguyén té c6 tong bang 309.
1.74. Tim sé nguyén t6 p,sao cho p+4; p+8 ciing 1a cac s6 nguyén td.
(Pé HSG Ha Ngi, 2008)
1.75. Tim s6 nguyén t& p, sao cho p+6; p+8; p+12; p+14 ciing la cac s6 nguyén to.
1.76. Cho pva p+4 la cac s nguyén to (p>3). Chting to rang: p+8 1a hop sd.

1.77. S6 3% +3* +3° +...+ 32 la s6 nguyén t6 hay hop sd.

1.78. Hai sé nguyén té goi 1a sink @i néu ching 1a hai s nguyén t6 va 1a hai sé 1¢ lién tiép
(chang han nhu: 3 va 5, 11 va 13,...). Chang minh rang sé tu nhién 16n hon 4 va nam giira hai
s nguyén t6 sinh doi thi chia hét cho 6.

1.79. Tim ba sé ty nhién I¢ lién tiép déu 1a s6 nguyén té.

1.80. Tim ne N*, biét: 1+3+5+...+(2n+1) =144,

1.81. Tim sb abc khi phan tich ra thira s6 nguyén té cé thira sé 3 va thira s6 7. Chuang to rang
s6 a+19b+4c c6 tinh chét do.

1.82. Tim chir s6 a sao cho s6 aaa 1a tong cua céc sé tu nhién lién tiép tir 1 d¢én sb n nao do.
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Chuyén dé 6. UOC CHUNG LON NHAT
VA BOI CHUNG NHO NHAT
I. KIEN THUC CAN NHO
1. Kién thire co ban
a) Udc chung va wéc chung 1én nhdt
« Uc chung cua hai hay nhiéu s 1a wdc cua tat ca cac sé do.
Tap hop cac wdc chung cua hai sé ava b ki hiéu 1a UC(a, b) va duogc xac dinh bai:
UC(a, b) = U(@) nU(b).
« Uéc chung 16n nhét cua a va b 1a s 16n nhat trong tap hop udc chung cia a va b. Ki
hiéu 1a UCLN(a, b) hoac gon hon (a, b).
Céach tim UCLN cua céc s cho trudc:
Buéc 1. Phan tich mai s6 ra thira s6 nguyén td.
Buéc 2. Chon ra céc thira s6 nguyén té chung.
Buéc 3. Lap tich cac thira sb nguyén té da chon, mdi thira s6 1ay véi s6 mii nho nhat cua
né. Tich d6 1a UCLN can tim.
. Chay:
+Néu aib thi (a,b)=b .
+a va b nguyén tb ciing nhau < (a; b) =1
+Bas a, b, ¢ goi 1a d6i mot nguyén t6 ciing nhau néu (a,b)=(b,c)=(c,a)=1
+ Mudn tim wéc chung cua cac b da cho, ta tim wdc caa UCLN cua tat ca cac sb do.
b) Bgi chung va bgi chung nhé nhdt
« Boi chung cua hai hay nhiéu sé (khac 0) 1a boi cua tat ca cac sb do.
Tap hop cac boi chung cua hia s6 a va b ki hi¢u 1a BC(a,b) va dugc xac dinh 1a
BC (a,b) = B(a)~B(b).
« Boi chung nho nhat cua ava b 1a s nho nhat khéc 0 trong tap hop cac boi chung caa
ava b, ki hiéu BCNN (a;b) hodgc rit gon hon [a,b]
Cach tim BCNN cua céc s cho trudc:
Buwéc 1. Phan tich cac s ra thira s6 nguyén td.
Buréc 2. Chon ra céc thira s6 nguyén té chung va riéng.
Buéc 3. Lap tich cac thira sé da chon, mdi thira s6 1dy véi s6 mil 16n nhat cua no, tich
d6 1a BCNN phai fim.
. Chu y:
+Néu aib voi (a=0) thi [a,b]=a .
+ (a,b)=1thi [a,b]=ab
+ Mudn tim boi chung cua céc sé da cho, ta tim boi cia BCNN cua cac s6 do.
2. Nang cao
« Cho a,beN va (a,b)=d.Néu a=dm va b=dn thisuyra: (mn)=1
m,

n
« Cho a,beN va [a,b]=c. Néu c=am va c=bn thisuy ra (m,n)=L1.

* (ma,mb)=m(a,b) va [ma,mb]=m[a,b]

33



CAC CHUYEN DE CHON LOC TOAN 6, TAP 1

« Néu abim va (a,m)=1thi bim
« Néu aim va ain thi abi[m,n] dic biét néu am va ain ma (m,n)=1 thi aimn
Tich hai s6 bang tich cia BCNN va UCLN cua chiing: ab=(a,b).[a,b]

Il. MQT SO Vi DU
Dang 1. C4c bai todn vé wéc chung va bgi chung.
Vidu 1. Tim UC(28, 70); BC(4; 14).
Gidi
+Taco UQ28) = {1;2;4;7; 14; 28}
U(70)= {1;2;5;7; 10; 14; 35, 70}
Tir d6 suy ra UC(28; 70) = U(28) A U(70) = {1;2; 7; 14}
+ Ta co: B(4) ={0; 4; 8; 12; 16; 20; 24, 28;....}

B(14) = {0; 14, 28; 42; 56;....}.
Tur d6 suy ra: BC(4, 14) = B(4) ~ B(14) = {0; 28; 56; ...}
Nhdn xét:
Dua vao cac chl y trong phan |, ta c6 thé giai bai toan trén theo cach khac sau day:
+Taco: 28=227; 70=2.57 = UCLN(28,70)=2.7 = 14.
Vay UC(28,70) = U(UCLN(28,70)) = U(14) = {1; 2; 7; 14}
+Taco: 4=2°va14 =27 = BCNN(4,14) = 2°. 7 = 28.
Vay BC(4,14) = B(BCNN(4,14)) = B(28) = {0; 28; 58;...}.

Vi du 2: Tim s6 tu nhién a, biét rang 332 chia cho a thi du 17, con khi chia 555 cho a
thi duoc du 1a 15.

Gidi:
Vi332chiachoadu 17nén332-17=315:avaa>17.
Vi 555 chia cho a du 15 nén 555 -15=540 : avaa> 15.
= acUC(315,540)vaa> 17.
Tac6:315=3°.57va540=2°.3.5
— UCLN(315,540) = 3% . 5 = 45,
Do d6: ae UC(315, 540) =U(45) = {1; 3, 5;9; 15; 45}.
Via>17néna=45.

Vay a =45
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Vi du 3: Tim s6 ty nhién nho nhat c6 bdn chir s, biét rang khi chia sé d6 cho 18; 24 ;
30 c6 s6 du lan luot 1 13; 19; 25.

Gidi:
Goi s6 can tim la a, 1000 < a < 9999 .
Viachiacho 18du 13 néntacoa=18.q+ 13.
— a+5=(18.q+18) : 18,
Tuong tu, ta cling ¢6 : a + 5 chia hét cho 24 va 30.
Dovaya+5 e BC(18,24, 30) = (a+5) : BCNN(18, 24, 30).
Ta co: BCNN(18, 24, 30) = BCNN(2.3% 2°.3, 2.3.5) = 2%, 32.5 = 360
= a+5:360haya+5=360.k viik eN*.
= a=360.k-5.
Ta thay k cang 1on thi a cang 16n,vi vay dé a 1a s6 nho nhat thi k phai nho nhat.
Vai k =1 thia=355<1000: khdng thoa man.
V6i k=2 thia=715<1000: khéng thoa man.
Véi k=3thia=1075<1000: thoa méan.
Vay sb can tim 1a 1075.
Nhgn xét: Ta c6 thé dung cach suy luan khac nhu sau:

Vi 1000 < a < 9999 nén ta c6 1000 < 360.k —5< 9999
Cong ba sb véi 5 ta duoc: 10005 < 360.k < 10004 .

Chia ba sb cho 360, ta dugc: 1005 _, 10004 67 _\ _ 2501

360 360 24 90

Vi keN* nén 3<k <27.

Vay gié tri nhd nhét caa k 1a 3. Tuong Gng s& cho gia tri nho nhat cua a 1a 1075. Ngoai
ra, gia tri 16n nhat cua k 1a 27. Tuong Gng s& cho gia tri nho nhat cua a la 360. 27 -5 =
9715

Vi du 4: Tim hai s ty nhién a, b biét raing a + b = 128 va (a, b) = 16.
Gidi:
Vi(a,b)=16néna=16.m;b=16.nva(m,n)=1.
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Via+b=128nén 16m+ 16 n=128 =—m+n=8
Vi(m, n) =1vam+n=8nén taco bdn trudong hop sau:

e m=1lvan=7=a=16.1=16vab=16.7=112.

e m=3van=5=a=16.3=48vab=16.5=80.

e M=5,3Nn=3 =a=165=80 3 b=16.3=48

e m=7van=1 =a=16.7=112 va b=16.1=16.
Viy bai toan co6 4 dap sb 1a:

a 16 48 80 112
b 112 80 48 16
Nhgn xét:

Trong vi duy trén ta thay rang: bai toan c6 dap sb 1a a=48; b=80 thi ciing c6 dap s6
la a=80; b=48. bidu d6 c6 duoc la do vai trd cua a va b trong d6 dé bai 1a nhu
nhau. Vi nhitng bai toan nhu vay, ta thudng gita st a<b dé lam giam sb truong
hop phai xét. Khi giai xong ta chi can d6i vai trd caa a va b dé co cac dap sé con lai.

Vi dy 5. Tim hai so ty nhién a, b biét rang: (a,b) =6 va [a,b]=36.
Gidi
Vi vai tro ciia a va b 1a nhu nhau, nén khong mét tinh tong quat, ta gia sir a<b.
Ap dung cong thic: ab =[a,b].(a,b), tacé: ab=36.6=216.
Vi (a,b)=6 nén a=6.m va b=6.n,véi m<n va (m,n)=1
Thay vao ab =216 ta dugc: 6m.6n =216

36mn =216
mn=216:36=6.

Vims<n; mn=6 va (m,n)=1 nén ta c6 hai truong hop sau:

e m=1lvan=6 =>a=61=6vab=6.6=36.
e m=2van=3 =>a=6.2=12 vaf b=6.3=18.
Ddi vai trd ciia a va b, ta c6 hai dap s6 khac 1a: a=36 va b=6; a=18 va b=12.

Viy bai toan co 4 dap sb:

a 6 12 18 6
b 36 18 12 36
Dang 2. C4c bai todn chi#zng minh

Vidy 6.Cho neN'". Ching té rang: (2n+3;3n+4)=1.
Gidi
bat d =(2n+3;3n+4), tacé: (2n+3):d va (3n+4):d
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= 3(2n+3):d va 2(3n+4):d hay (6n+8):d
=[(6n+9)—(6n+8)|:d hay 1id
=d=1
Vay (2n+3;3n+4) =1
Vidu7.Cho a,be N'; a>b va(ab)=1.
Chung to ring (a+b,a—b) hodc bang 1, hogc bing 2.
Gial
it d =(a+b,a—b) thé thi: (a+b)id va (a—b)id
Tacla: a+b=d.m; a-b=d.n (véi m,neN; m>n)
Suy ra; 2a=d.m+d.n= 2a:d
Va: 2b=d.m-d.n= 2b:d
Dod6 d e UC(2a,2b) = (2a,2b):d
Ma (2a,2b)=2(a,b)=2 nén 2:d = d =1 hoac d = 2.
Vay (a+b,a—b) hodc biang 1 hogc bing 2.
Nhén xét:
Trong loi giai trén ta dung két qua cia mot bai toan quen thuoc: “tim hai sé biét tong

n

va hiéu”. Khi d6, 2 1an sb 16n bang téng cong hiéu, 2 1an s6 nhé bang tong trir hiéu.
Dang 3. C4c bai toan thuc té

Vi du 8. Mot khu dat hinh chir nhat dai 54 m, rong 48 m. Nguoi ta mudn chia khu déat dy
thanh nhitng manh hinh vudng bang nhau dé trong cac loai rau. Hoi c6 thé chia duoc
bang bao nhiéu cach? Véi cach chia nao thi canh ciia manh dat hinh vuéng 1 16n nhat
va bang bao nhiéu?

Gidi
Goi n 1a d6 dai mot canh ciia manh dét hinh vudng duoc chia ra. Ta c6: 54:n va 48:n
= ne UC(54,48).
Laico: 54=2.3° va 48=2"3
Nén suy ra: UCLN(54,48) =U(6) = {1; 2:3: 6} .
Vay ta c6 thé chia khu dat theo 4 c4ch va canh cua manh dat hinh vudng 16n nhat c6

thé 12 6 m.
Nhén xét:
Ta cd thé tinh duoc s6 manh dat hinh vuéng tao thanh ciia mdi cach chia nhu sau:
Céach Do dai mot canh cia manh | S6 manh dat hinh vuédng tao thanh
dat hinh vuong
1 Im 54.48 = 2592
2 2m 27.24 =648
3 3m 18.16 = 288
4 4m 98=72
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Vi du 9. Mot truong té chirc cho 64 hoc sinh di thi ddu thé thao bang mot sé xe 6 t6 thudc hai

1.83.
1.84.

1.85.

1.86.
1.87.

1.88.
1.809.

1.90.

1.91.

loai: loai xe 12 chd ngdi va loai xe 7 chd ngdi (khong ké nguoi 14i xe). Biét rang sb
hoc sinh d6 xép vira du sé ghé ngdi trén cac xe. Hoi mdi loai xe c6 may chiéc?
Gidi
Goi X lasé xe 12 chd va y lasd xe 7 chd ngdi (X, y e N').
S6 hoc sinh di xe loai 12 chd ngdi la 12x.
S6 hoc sinh di xe loai 7 chd ngdi la 7y .
Theo dé ra ta co: 12x+7y = 64 (*)
Taco: 12x:4 va 64:4 nén 7y:4.
ViUCLN(7,4)= 1 nén y:4.
Tu (*)tasuyra: 7y <64 = y<9.
Ma y:4 nén ye{4;8}.
+néu y =4 thi thay vao (*) ta duoc: 12X+ 7.4 =64
12x=64—-28=36
Suyra x=36:12=3
+néu y =8 thi thay vio (*) ta duoc 12X +7.8 = 64
Suyral2x=64-7.8=8
Suyra xg N,
Viy ¢6 3 xe 12 chd ngdi va 4 xe 7 chd ngoi.
BAI TAP
Tim UC(48,120,150) ; BC(26,78).
Cho a, b la hai s6 ty nhién khong nguyén t5 cung nhau va théa man: a=4n+3;
b=5n+1 (neN).Tim (a,b).
Tim hai s6 tu nhién a, b biét;
a) 7a=11b va (a,b)=45.
b) [a,b] =300 va a.b = 4500.
c)a+b=30 va[ab]=6.(ab).
Tim hai s6 tw nhién a, b biét: a+2b =48 va (a,b)+3[a,b]=114.
Tim hai s6 tu nhién a, b biét: UCLN(a,b) + BCNN(a,b) =15.
Mot s6 chia cho 21 dw 2 va chia cho 12 du 5. Héi s6 d6 chia cho 84 thi du bao nhiéu?
Cho mot s6 ty nhién a théa man: a:7 va a chia cho 4 hoic 6 déu du 1. Tim a biét
ring a < 400.
Tim sb tu nhién 16n nhit c6 ba chit s sao cho chia né cho 2, cho 3, cho 4, cho 5,cho 6
ta duoc cac sb du theo thirtu 1a 1, 2, 3, 4, 5.
Cho (a,b) =1, chiing t6 rang:
a) (a,a—b)=1 (voi a>b)
b) (ab,a+b)=1.
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1.92. Cho ne N. Chiing t6 rang:
a) (2n+1,2n+3)=1 b) (2n+5,3n+7)=1

1.93. Cho hai sé nguyén té cing nhau a va b. Chang to rang hai s6 11a+2b va 18a+5b
hoac nguyén t cling nhau hoic c6 mét uéc chung 1a 19.

1.94. Mot 16p hoc ¢6 24 hoc sinh nam va 18 hoc sinh nit. C6 bao nhiéu cach chia lop do6
thanh cac t6 sao cho s hoc sinh nam va sé hoc sinh nit duoc chia déu vao cac t6? Biét
rang s6 to Ion hon 1.

1.95. Mot don vi bo doi khi xép hang, mdi hang c6 20 nguoi, hoic 25 ngudi, hoic 30 ngudi
déu thra 15 nguoi. Néu xép mdi hang 41 ngudi thi vira du (khong c6 hang nao thiéu,
khong c6 ai ¢ ngoai hang). Hoi don vi c6 bao nhiéu ngudi, biét ring s nguoi caa don
vi chura dén 10007

1.96. Tong s6 hoc sinh khéi 6 cua mot truong ¢d khoang 235 dén 250 em, khi chia cho 3 du
2, chia cho 4 thi du 3, chia cho 5 thi du 4, chia cho 6 thi du 5, chia 10 du 9. Tim sé
hoc sinh cta khoi 6.

1.97. Mot truong tt chirc cho hoc sinh di tham quan bang 6 t6. Néu xép 35 hay 40 hoc sinh
lén mot 6 t6 thi déu thay thira ra 5 chd trdng. Tinh sé hoc sinh di tham quan, biét rang
s6 hoc sinh d6 c6 khoang tir 200 dén 300 em.

1.98. Cho a=123456789 va b =987654321. Tim (a,b).

1.99. Hay tim cac chit sé a, b, ¢, d sao cho cac sb a, ad, cd, abcd 14 cac sé chinh
phuong. (Pé thi HSG Thira Thién Hué, 2007)
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Chuyén dé néng cao 1. SO CHINH PHUONG
I.  KIEN THUC CAN NHO
1. DPinh nghia
S6 chinh phuong 13 binh phwong cuia mét s6 ty nhién.
Tuc 13, néu A 1a s6 chinh phuong thi A=k* (k e N).
2. Tinh chat
e S6 chinh phwong c6 chit s6 tan clng la mot trong cac s6 0; 1; 4; 5; 6; 9, khdng ¢
chirsétancungla 2; 3; 7; 8.
e Khi phan tich ra thira s6 nguyén t4, s chinh phuong chi chira cac thira s6 nguyén t6
vé6i s6 mii chin, khong chira cac thira s6 nguy@n td véi s6 mi 1é.
Charng minh
Giasat A=k® véi ke N.
Phan tich k ra thira s6 nguyén t6 ta cd: k =a*b’.c’... (trong d6: @, b, C,... 1a cac sb
nguyén t6 d6i mot khac nhauva x, y, z, ... eN")
Khido: A=(a"b’c?) =a®b? ¢™... (dpcm).
Tt tinh chat 2 ta c6 cac hé qua:
a)Néu A 1a mot s6 chinh phuong, p 1asé nguyén té va A p thi Alp?.
b) Tich cua céac sé chinh phuong 13 mét s6 chinh phuong.
c) A=ab la s chinh phuong thi a=m.p?, b=m.q?. Dac biét, néu a la sé chinh
phuong thi b ciing 14 sb chinh phuong.
e S6 cac uéc cia mot s6 chinh phuong (khac 0) 1a sé 1é. Nguoc lai, mot s6 ¢6 sb céc
wdc 12 16 thi sb d6 1a sb chinh phuong.
Charng minh
Goi A 13 s6 tu nhién khac 0.
- Néu A=1 thi A las6 chinh phwong c6 mot wéc.
- Néu A>1 thi A c6 dang phan tich ra thira s6 nguyén té I
A=a*b’c’.. (a, b, c, .. 1acéc sé nguyén td d6i mot khac nhau)
= S0 luong cac uéc cia A 13 S =(x+1)(y+1)(z+1) ...
a)Néu A 1a s6 chinh phuong thi X, y, z, ... |a cac s6 chin, nén x+1, y+1, z+1,
.. lacacsbdlé, dodd S lash le.
b)Ddo lai, néu S 12 s6 le thi (x+1)(y+1)(z+1) ... 1a s 1& = cac thua so x+1,
y+1, z+1, ... déulasdlé = x, vy, z, ... lacac s6 chan.

bat x=2x', y=2y', z=2z',...(x", y', 2, ... eN) thi A:(ax'.by'.cz')2 nén A

12 s6 chinh phuong (dpcm).
e Néusbé A nim giira binh phuong cua hai s tu nhién lién tiép thi A khong thé 1a s6

chinh phuong. Nghia 1a: néu n* < A<(n+1)° thi A khdng Ia s6 chinh phuong.

e Hai ding thirc thuong ding: a® +2ab+b® =(a+ b)2 (1)
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a?-2ab+b® =(a-b)’ (2)

Charng minh

Chutng minh dang thic (1). Ta co:

a’® +2ab +b? :(a2+ab)+(ab+b2)=a(a+b)+b(a+b):(a+b)(a+b)=(a+b)2

Chutng minh twong tu ta ciing c6 dang thac (2).

II. MOQT SO DANG TOAN UNG DUNG
Dang 1. Kiém tra mét sé c6 phdi |a sé chinh phwong hay khong

Vidu 1.

Vi du 2.

Vi du 3.

Céc s6 sau c6 phai 12 sé chinh phuong hay khong? Vi sao?
Q) A=3+32+3+..+3%
b) B=10" +8
c) C=100+7
d) D=10"+5
e) E=10" +10* +1.
Gidli

a)Taco 3"19 véi moi n>2 nén (3 +3°+..+3%)i9

= A=3+3"+3%+...+ 3% chia hét cho 3 va chiacho 9 du 3.
Vi A chia hét cho 3 nhung khong chia hét cho 9 nén A khong phai 1a sé chinh
phuong.
b)Ta c6 10 +8 cd chit sé tan cung 1a 8 nén B khdng phai 1a sé chinh phuong.
c) Ta cd 100+ 7 c6 chit s6 tan cung 12 7 nén C khong phai la s6 chinh phuong.
d)Ta c6 10" +5 cd chir s6 tan cung 1a 5 chia hét cho 5 nhung khong chia hét cho
25 (vi ¢6 hai chir s6 tan cung 1a 05) nén D khong phai 1a sé chinh phuong.
e) Ta c6 10" +10° +1 c6 tong cac chir s6 la 3 chia hét cho 3 nhung khong chia hét
cho 9 nén E khong phai la s6 chinh phuong.
Cho F =3'+3*+3%+...+ 3. Chirng minh rang 2F +3 khong | s6 chinh phuong
Gidi
Tach: F=3"+3+3+..+43%
Nén 3F =3 +3*+3'+..+3" = 3F -F =3% -3,
Do d6 2F +3=3"_-34+3=3"1 =303 (35")2 .3 khong 12 s chinh phuong, vi 3
khong phai 1a s6 chinh phuong.
Viét lién tiép tr 1 dén 12 dwoc s6 H =1234...1112. S6 H c6 thé c6 81 udc duoc
khong?
Gidi
Giasir H cé 81 udc.
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Vidu 4.

Vi s6 luong cac uéc cua H 12 81 (1asé 1&) nén H 14 sb chinh phuong (1)
mit khéc, téng cua cac chir s6 cua H 1a:
1+2+3+...+9+(1+0)+(1+1)+(1+2) =51.
Vi 51:3; 5%9 nén H chia hét cho 3 nhung khong hica hét cho 9, do d6 H khéng
la s6 chinh phuong: mau thuan véi (1) !
Vay H khdng thé c6 81 udc.
Chang minh rang khong ton tai hai sé tu nhién x va y khac 0 sao cho x*+y va
X+ y? 12 s6 chinh phuong.
Gidi
Khong mét tinh tong quat, ta c6 thé gia sa x>y .
Khi d6, ta c6: X* < X2 +y < X* +x = x(x+1) < (x+1)°
= x?+y khong thé 1a s6 chinh phuong.
(néu x <y thi chimg minh twong ty ta cd x + y? khong la s6 chinh phuong).
Vay khong ton tai hai sé tw nhién x va y sao cho x*+y va x+y? 1a sé chinh
phuong.
Nhan xét: dé chirng minh s6 A khdng 14 sé chinh phuong ta thuong st dung mot
trong cac cach sau:
Céch 1: chirng minh chix s6 tan cung caa A 1a mot trong cac b 2; 3;7; 8.
Cach 2: chirng minh A:p (véi p 1a sb nguyén t6) nhung A' p

Céch 3: chiing minh n? < A< (n+1)".

Dang 2. Ldp s6 chinh phwong tir cac chit sé di cho

Vi du 5.

Vi du 6.

Tim sb chinh phuong c6 bbn chirsé 1a 3, 6, 8, 8.
Gidi

Goi A 14 s6 chinh phwong phai tim.
Vi s6 chinh phuong khéng tan cting bang 3, 8 nén do d6 A phai tan cung biang 6.
— hai chir s6 tan cung cua A 1a 86 hoic 36.

- Néu A c6 hai chir s6 tan cung 1a 86 thi A chia hét cho 2 nhung khong chia hét
cho 4 nén A khong phai 1a s6 chinh phuong (loai).

- Néu A c06 hai chir sé tan cung 12 36 thi A=8836.
Thur lai, ta cd: 8836 = 94° 1a s6 chinh phuong.

Vay sb can tim 1a 8836.

Mot sb tu nhién gom mét chit s6 0 va sau chir s6 6 c6 thé 1a mot sé chinh phuong
khong?
Giai
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Vidu 7.

Vi du 8.

Goi A la s gdom mot chir s6 0 va sau chir sb 6.
- Néu A c6 chir sé tan cung 1a 0 thi A c6 hai chir s6 tan ciing 1a 60
— A chia hét cho 5 nhung A khdng chia hét cho 5% =25 (vi 60%25)
= A khdng 14 sb chinh phwong.
- Néu A cochirsd tancung 12 6 = A c6 hai chir s6 tan clng 1a 06 hoic 66
— A chia hét cho 2 nhung khong chia hét cho 4, do vay A khéng phai 1a sb
chinh phuong.
Vay A khéng phai 12 sé chinh phuong.
Tim sb c6 hai chir sb, biét raing néu nhan n6 véi 135 thi duoc mot s chinh phuong.
Giai
Goi sé phaitimla n, taco 135n=a* (aeN) hay 3*5.n=a’.
Vi sb chinh phuong chi chtra cac thira s6 nguyén té véi s6 mil chdn nén n=3.5k? (
keN).
Vi n 1asé c6 hai chit sé nén 10<3.5k* = k* e {1;4}.
- Néu k*=1thin=15
- Néu k* =4 thi n=60.
Vay sb can tim 1a 15 hoic 60.
Tim s6 chinh phuong c6 bdn chit sé sao cho hai chir sé dau gidng nhau, hai chir s6
cubi gidng nhau.
Gidi
Goi s6 chinh phuong can timla n® =aabb (a,beNval<a<9, 0<b<9).
Tac6 n? = aabb =1100a+11b =11(100a+b) =11(99a+a+b) (1)
=(99a+a+b)i1l=(a+b)ll=a+b=11.
Thay a+b =11 vao (1) ta dugc n> =11(99a +11) =11°(9a+1).
= 9a +1 phai la s6 chinh phurong

a 1 2 3 4 5 6 7 8 9

9a+1 |10 19 28 37 46 55 64 73 82

Ta thay chi c6 a=7 thi 9a+1=64 =8 14 s6 chinh phuong.
Viay a=7 =b=4 vasécantimla: 7744 =11>8° =88°.

Dang 3. Toan chazng minh

Vi du 9.

Chtng minh rang tich caa bon chir sé tu nhién lién tiép cong 1 1a mot sé chinh
phuong.

Charng minh
Goi bén sd ty nhién liéntiép 1a a, a+1, a+2, a+3 (aeN)
XétT=a(a+1)(a+2)(a+3)+1

=[a(a+3)][(a+1)(a+2)]+1

=(a*+3a)(a’ +3a+2)+1
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bat x =a’+3a, ta co:

T=x(x+2)+1=x*+2x+1=(x+1)" hay T =(a* +3a+1)2.
Vay T 1asé chinh phuong (dpcm)
Nhdn xét:
- Trong vi du trén ta khong chi biét duoc T 1a mot sé chinh phuwong ma con biét
dugc nod con 1a binh phuong cia s6 nao.
Chéng han:
a) 1.2.3.4+1=25=5°
b) 2.3.45+1=121=11
c) 3.45.6+1=361=19°
d) 4.5.6.7+1=841= 29

Thay a+b=11 vao (1) ta dugc n? =11(99a+11) =11%(9a+1) .

= 9a+1 12 56 chinh phuong .

a 1 2 3 4 5 6 7 8 9

9a+1 10 19 28 37 46 55 64 73 82

Tathay chi c6 a=7 thi 9a+1=64 =82 Ia sé chinh phuong.
Vay a=7=b=4 vasdcantimla: 7744=11282 —882 .
Dang 3.Toan ch#ng minh

Vi du 9. Ching minh rang tich cia bén sé tu nhién lién tiép cong 1 1a mot s6 chinh
phuong.

Charng minh

Goi bon sb tu nhién lién tiép 1a a,a+1L,a+2,a+3 (aeN) .
Xét T=a(a+1)(a+2)(a+3)+1

=[a(a+3)][(a+1)(a+2)]+1

= (a2 +3a)(a2+3a+2)+1
bat x=a%+3a ,taco:

T=x(Xx+2)+1= X2 +2x+1= (x+1)2 hay T= (a2 +3a+1)2 .

Vay T 1 s6 chinh phuong (dpcm).
Nhgn xét :

- Trong vi duy trén ta khéng chi biét duoc T 12 mot s6 chinh phuong ma con biét dugc nd
con 13 binh phuong cua $6 nao .
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Chang han :

a) 1.2.3.4+1=25=52
2.3.45+1=121=11°
3.45.6+1=361=192

456.7+1=841=292
b) Biéu thic sau day 1a binh phuong cua s6 tu nhién nao?
. 10.11.12.13+1="2
Vi a=10 nén a2 +3a+1=10%+3.10+1=131.

Do vay 10.11.12.13+1=1312
e 1516.17.18+1="

Vi a=15 nén a2 +3a+1=152+3.15+1=271.

Do vay 10.11.12.13+1= 2712 .

- Ciing tir vi du trén ta con suy ra hai két qua sau:
1) Tich cua bon sb tu nhién chan lién tiép cong 16 1a mot sb chinh phuong .
2) Tich cua bén s6 ty nhién 1¢ lién tiép cong 16 1a mot sé chinh phuong .

Vi du 10. Chizng minh rang tong cua bdn sé tu nhién lién tiép khong 1a sé chinh phuong
Gidi

Goi bon sb tu nhién lién tiép 1a a;a+La+2;a+3 (v6i aeN )

Taxét : S=a+(a+)+(a+2)+(a+3)=4a+6

Vi 4a:2 va 6:2 nén $:2 .Mt khac vi 4a:4 va 6 khong chia hét cho 4 nén S khong chia hét
cho 4

—S chia hét cho 2 nhung S khong chia hét cho 4, do vay S khéng 14 s6 chinh phuong .

?C6 thé em chwa biét?
1.Se tudn hoan cia mét sé chinh phwong

Quan sat c4c chir sb tan cling caa binh phuong cac s6 tir 1 dén 9 ta thdy xuét hién day sb
1,4,9,6 ,5,6,9.4,1 Binh phuong cta 10 1a 100, cd chir s6 tan cung 1a 0.Binh phuong cua cac
s6 tiép theo ciing ¢ cac chir s6 tan cung lap thanh day s6 1,4,9,6,5,6,9,4,1 (goi la vong
tuan hoan ). Tét ca binh phwong cua cac sé tu nhién cd chit sb tan cung lap di 1ap lai trong
vong tuan hoan nay ( ranh gi6i lap lai 12 s6 0).

Nguoi ta con phat hién “ sé gbc “cua cac sé chinh phuong chi cé thé 1a 1,4,7,9 ma khdng
thé 12 c4c chir s6 khac .Nguoi ta goi “ sb goc “ cua mot s6 1a chi sé thu dugc khi cong dan cac
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chir s6 ¢6 trong con sb,néu tong 16n hon 9 thi lai tinh tong cac chir s6 cua tong va lap lai cho
dén khi tong c6 duoc nho hon 9.Chir sé con lai nay goi 1a “sé gbc “ cua sb dd xét ( hiéu theo
cach khéc 1a ldy tong céc chir s6 cua s6 d6 dem chia cho 9,56 du cua phép chia d6 goi 1a s6
g6c).Nhu vay “s6 géc”chinh

1a két qua phép tinh cong don céc chit s6 ¢ trong mot con sb , 1ay s6 9 1am diém ding .
Vidy: “sdgdc“cual351a9, “ségdc“cua2461a3.....

Ung dung tinh chat vira néu trén ta c6 thé nhan biét mot s6 ¢6 phai 1a s chinh phuong hay
khéng.

Vi du : Xét xem s 98765432123456789 c6 phai 1a mot sé chinh phwong hay khong ?
Ta tim sb gbc cua con s6 trén:
Cach1l:

94+8+7+6+5+4+3+2+1+2+3+4+54+6+7+8+9
=9+9+B8+)+2(7+2)+2(6+3)+2(5+4)+8

—sbgbclas.
Céach2:

9+8+7+6+5+4+3+2+1+2+3+4+5+6+7+8+9
=(9+8+7+6+5+4+3+2+1)+(2+3+4+5+6+7+8+9)
=45+44 =89

Vi 8+9=17 ; 1+7=8 =sb6gbclas
(Hoic 89 chia cho 9 du 8 =s6 gbc 12 8)
Vi s6 géc 1a 8 khac 1,4,7,9 nén sb A khong la s6 chinh phuong .

S6 gbc cua cac s chinh phwong con 14p thanh mot ddy sb tuan hoan 1,4,9,7,7,9,4,1. O day chir
s6 ranh gidi 1a chix s6 9 cha khéng phai 1a chir s6 0 nhu tinh chat & trén .

Vidu: 100 (binh phuong cua 10 ) ¢6 sé goc 1a 1
121 ( binh phuong cua 11) ¢6 s6 goc 1a 4
144 ( binh phuong cua 12) ¢6 s6 goc 12 9
169 ( binh phuong cta 13) ¢d s6 gbc 1a 7
196 ( binh phwong cua 14) ¢6 56 goc 14 7
225(binh phuong cua 15) ¢6 s6 goc 1a 9

256 ( binh phuong cua 16 ) ¢6 s6 gbc 1a 4
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289 (binh phuong ctia 17 ) ¢6 s6 goc 1a 1
324(binh phuong cua 18 ) ¢d s6 gbc 1a 9 (ranh gisi cua chu ki )
361( binh phuong cua 19 ) ¢6 sé goc 1a 1 (bat dau lap lai)
2.Suw ki lg ciia sé lé
Taco: 1+3=4=2?
1+3+5=9=32
1+3+5+7=16=42
1+3+5+7+9=25=52

143+5+7+9+11=26 =62
1+3+45+47+9+11+13=49 =72

= Tong n s6 1é dau tién 1a mot s6 chinh phuong:
1+3+5+...+(2n+1) =(n +1)2 .
3.Tong ldp phwong lai 14 6 chinh phwong

Khang dinh sau dung hay sai : “ Tong lap phuong cac s6 tuy nhién lién tiép tir 1 14 mot s6
chinh phuong “?

Ta d& dang kiém tra bang may tinh nhu sau :

13423 =9=3°
13423433 =36=6°
13428433448 =100=102
134+28438448,58 = 225=152
13+2843%44845% 468 = 441 =212

1342243344353+ 63473  =784=287

Mat khac ta lai co :
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1+2=3

1+2+3=6
1+2+3+4=10
1+2+3+4+5=15
1+2+3+4+5+6=21
1+2+3+4+5+6+7=28

Déndéytatimraduchuyluét:13+23+ ..... +n3:(1+2+ ..... +n)

I11.BAI TAP
1.100.Chirng to rang cac sb sau khong 1a sé chinh phuong :

a) abab b) abcabc
1.101.Cho A=22+23+2% +...+2%0 .Chting minh ring A+4 khong 14 sé chinh phuong.
1.102.Chung to rang tong sau khong 1a sé chinh phuong : S =abc+bca+cab .
1.103.Cho bén chit 6 0,2,3,4.Tim s6 chinh phuong c6 bon chit sé gom ca bén sé trén.

1.104.a) Cho mot s tu nhién gdm 15 chit s6 2 .C6 cach nao viét thém céc chix s6 0 vao vi tri
tdy y dé sé6 mai tao thanh 1a mot s6 chinh phuong hay khong?

b)Mot sb tu nhién gom maot chit s61, hai chix s6 2, ba chir s6 3, bdn chix s6 4 , ¢d thé 1a mot
s6 chinh phuong hay khéng ?

1.105.Viét lién tiép cac sb ty nhién tir 1 dén 101 thanh mot s A .
a) A c6 1a hop sé hay khong ?
b) A c6 1a s6 chinh phuong hay khong ?
¢) A c6 thé c6 35 uéc hay khong ?
1.106.Twr nam chir s6 1,2,3,4,5, hdy lap tt ca cac s6 o6 nam chit 6 gdm ca nam chir s trén.
Trong céc s l1ap duoc , ¢6 s6 ndo 1 sb chinh phuwong hay khong ?
1.107.Tim sé ty nhién n c6 hai chix sé ,biét rang 2n+1 va 3n+1 1a c4c sé chinh phuong.

1.108.Tim sé tw nhién n c6 hai chit s6 , biét rang néu nhan n6 véi 45 thi ta dugc mot s6
chinh phuong.

1.109.Tim s nguyén té ab(a>b >0) sao cho ab—ba 1a s6 chinh phuong.
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1.110.a) Cac s6 ty nhién nva 2n c6 tdng céc chit sé bang nhau.Chtrng minh riang nchia hét
cho 9

b) Tim s6 chinh phuong n ¢6 ba chit sé , biét raing n chia hét cho 5 va néu nhan n véi 2
thi tong cac chir sé cua né khong doi.

1.111. Tim sb ty nhién c6 hai chit s6 ,sa0 cho néu cong n6 véi s co hai chir s6 Ay viét theo
chiéu nguoc lai thi ta dugc mot s6 chinh phuong.

1.112.Tim sb chinh phuwong c6 bdn chit s6,biét rang :cac chit s6 hang trim ,hang nghin, hang
chuc, hang don vi theo tha ty d6 1am thanh bén s ty nhién lién tiép tang dan.

1.113. Tim s6 chinh phuong c6 bdn chir sb , biét rang chit sé hang nghin bang chit s6 hang

don vi va sé chinh phuong d6 dugc viét dudi dang (5n+4)2 , véi neN .

1.114.Cho sb ty nhién Agém 100 chir s6 1, s6 tu nhién B gom 50 chit s6 2.Chirng minh rang
A-B 12 mét s6 chinh phuong.

1.115.C6 hay khong c6 mot s chinh phwong ma s6 d6 gdm 1995 chir s6 1 va céc chir s6 con
lai 1a chit s6 07

1.116.Tim sé ty nhién n sao cho tong sau 1a mot s6 chinh phwong :

S=14+24+34....+nl!
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Chuyén dé ning cao 2. NGUYEN LI DIRICHLET

I. KIEN THUC CAN NHO
1.Noi dung nguyén li

Néu nhét nm+r (trong d6 m,n,re N* ) con tho vao n céi chudng thi phai c6 it nhat mot
chudng chira khéng it hon m+1 con tho.

Charng minh

Gia str nguoc lai mdi chudng chira khéng qua m con tho thi tong sé tho nhét trong n
chudng s& khdng qua m.n con tho :Mau thuin vai gia thiét 1a sb tho bang mn+r . Vay phai
c6 itnhat mot chudng chira khong it hon m+1 con tho.

2.Nhdn xét

Ban than nguyén li Dirichlet kha don gian va dé hiéu , tuy nhién viéc ang dung nguyén li nay
lai khong hé don gian . Véan dé ¢ day la phat hién ra “chdt Dirichlet * trong cac bai toan |,
dang toan cua minh va sau d6 xac dinh trong d6 dau 1a chudng va dau la tho . C6 nhiing
truong hop chudng va thé gan nhu di c6 sén, nhung cé nhitng treong hop ching ta phai “xay
chuéng, tao thé”.

I.LMOT SO DANG TOAN UNG DUNG
1.Toan chia hét

Khi chia sé a cho sé m=0 ludn c6 m kha ning vé s6 duw1a 0,1,....m-1 (“m chudng ).
Do vay , khi chia m+1 s6 khac nhau aj,ay,....,am.q cho m tasé cd m+1 sd du (“m+1 tho”)

va do d6 ludn c6 hai phép chia c6 cung s6 du . Gia st hai s6 bi chia trong hai phép chia d6 1a
aj va aj (voi 1< j<i<m+1).Taco (a—aj)m .

Vi du 1. Chtng minh rang c6 thé tim duocmot sé c6 dang19781978.....197800...0chia hét cho
2012.

Gial
Xét day s6 : 1978,19781978,......,19781978...1978 .Khi chia c4c s6 hang cua ddy nay cho 2012 s&
2013 501978
c6 hai phép chia c6 cing s6 du .Gia st hai s hang cua diy trong hai phép chia d6 la

a=19781978...1978 va b =19781978...1978 ( Vol 1<n<m< 2013) .
m so 1978 n so 1978

— Hiéu cia a va b chia hét cho 2012 hay
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a—b=19781978....1978 00...0 :2012 (dpcm)
[—]
m-n s01978 4nso 0

Nhgn xét : Phuong phap dé giai dang toan nay 14 tao ra ddy sé ( theo cau tao sd) tir yéu cau
ctia bai toan (“tao tho” ) . Sau d6 ap dung nguyén Ii Dirichlet cho céac s6 hang cua ddy sé méi
(mdi sb hang thay cho mot “th”, 2012 1a sé “chudng “).

Vidu 2. Choddy m sb tu nhién bat ki aj,ay,....,ay . Chitng minh rang ton tai mot sé hang
chia hét cho m hoic tong cia mot sb hang lién tiép trong day chia hét cho m(m e N*) .

Gidi
Xét day s6 by =aq,by =& +89,.......,.byy =8 + a8 +....+ap
Khi chia cac s6 hang cua ddy nay cho m thi xay ra mot trong hai truedng hop sau
e CO mot phép chia hét , chang han : b im , thi ta c6 diéu phai ching minh :
(&g +ag+...+aK):m
e Khdng c6 phép chia hét nao. Khi do6 ton tai hai phép chia c6 cling s6 du,chang han 1a by, b;
chiachom (voil<j<i<m)

= (bj—bj)im hay (ajiq+ajsp+....+a)im , taco diéu phai chimg minh .

Nhgn xét : Phuong phéap “tao tho “ trong vi du nay Ia dya vao phép toan cong va yéu cau vé
tinh lién tiép cua cac sé hang trong diy ban dau caa dé bai .

Vi du 3. Cho bén sé ty nhién phan biét a>b>c>d .
Chtng minh riing : P = (a—b)(a—c)(a—d)(b—c)(b—d)(c—d)i12
Gidi
Chia bbn s6 phan biét a,b,c,d cho 3 ludn c6 hai phép chia co cing s6 du

— Hiéu hai sb bi chia d6 chia hét cho 3 = ton tai hiéu hai s6 trong bon sé a,b,c,d chia hét
cho 3.

Do vay P chia hét cho 3. (1)

Trong bon sb a,b,c,d néu co hai s6 ¢ cung s6 du khi chia cho 4 thi P chia hét cho 4;tréi lai,
khi chia bén s d6 cho 4 c¢6 da bon truong hop vé s6 du 1a 0,1,2,3 = trong bén sé a,b,c,d
c6 hai sb chin , hai s6 1¢ , gia st a,c chdn va b,d lé= (a—c):2 va (b—d):2

Do vay P chia hét cho 4 (2)

Tu (1),(2) va (3,4)=1suyra P:3,4 hay P:12 (dpcm)
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Vi du 4. Chitng minh rang trong19 s6 tu nhién lién tiép bét ki ta ludn tim dwgc mot s6 o tong
c4c chir s6 chia hét cho 10.
Gidi

Trong 19 sé tu nhién lién tiép ludn ton tai 10 s6 ty nhién lién tiép c6 chir sé6 hang chuc gidng
nhau ki hiéu chit sé hang chuc d6 1aa(c4c chit s6 hang trim ,hang nghin , ....(néu co )ciing
gidng nhau) con cac chit sé hang don vi 1a ddy 0;1;2:3;...;9.Do d6 tong cac chir sé caa mdi s6
cling 1a mot day 10 s6 ty nhién lién tiép , vi thé ton tai s co tong cac chir sé chia hét cho 10.

2.Toan suy luan

Vi du 5.C6 10 d6i bong thi ddu véi nhau vong tron mot luot , mdi doi phai dau ding mot
tran véi mdi doi khac . Chuang minh rang vao bat ¢t lac ndo ciing c¢6 hai doi da du sb tran
nhu nhau.

Gidi

RO rang néu trong 10 d6i bong c6 1 d6i chua diu mot tran nao thi trong cac doi con lai
khong c6 doi ndo da thi dau 9 tran . Nhu vay mdi doi chi c6 so tran ddu hoic tr 0 dén 8
hodc tir 1 dén 9 .Vay theo nguyén Ii Dirichlet phai cd it nhat hai d6i c6 sé tran da déu nhu
nhau.

Vi du 6. Trong 45 hoc sinh 1am bai kiém tra khéng c6 ai bi diém duéi 2 va chi c6 2 hoc
sinh dugce diém 10 . Chang minh rang it nhat cling tim dugc 6 hoc sinh c6 diém kiém tra
bang nhau ( diém kiém tra 1a mot s6 tu nhién tir 0 d&én 10 ).

Gidgi
S6 hoc sinh ¢6 diém kiém tratr 2 dén 9 13 ; 45 — 2 =43
TacH:43=85+3

Nhu vay, khi phan chia 43 hoc sinh vao 8 loai diém kiémtra (tir 2 dén 9) thi theo
nguyén Ii Dirichlet ludn ton tai it nhit 5 + 1 = 6 hoc sinh c6 diém kiém tra giéng nhau (dpcm )

Vi du 7. C6 17 nha Toan hoc viét thu cho nhau trao d6i vé 3 van dé khoa hoc , mdi ngudi déu
trao ddi v&i 16 ngudi con lai va mdi cip 2 ngudi chi trao d6i véi nhau mot van dé .Chung
minh rang c6 it nhat 3 nha Toan hoc trao d6i véi nhau vé cliing mot van dé.
Gidi
Goi A la mot nha Toan hoc nao d6 trong 17 nha Toan hoc thi A phai trao d6i voi 16 ngudi
con lai vé 3 van dé khoa hoc ( ki hiéu la van dé 1,11,111).

Vi 16 = 3.5 + 1 nén A phai trao ddi véi it nhat 5 + 1 = 6 nha Toan hoc khéc vé cung mét van
dé (theo nguyén Ii Dirichlet) .

52



CAC CHUYEN DE CHON LOC TOAN 6, TAP 1

Goi 6 nha Toan hoc cing trao dbi voi A vé mot van dé (chang han 13 van dé 1) la
AL A,...., Ag .Ta thay 6 nha Toan hoc nay lai trao d6i véi nhau vé 3 van dé nén c6 hai kha

nang xay ra:

1) Néu c6 2 nha Toan hoc nao d6 clng trao ddi véi nhau vé van dé | thi cling véi A sé c6 3
nha Toan hoc cung trao ddi vé van dé I.

2) Néu khong c6 2 nha Toan hoc nao cung trao ddi vai nhau vé van dé | , thi 6 nha Toan hoc
nay chi trao d6i vai nhau vé 2 van dé 11 va 111.Theo nguyén Ii Dirichlet , c6 it nhat 3 nha Toan
hoc cling trao d6i Vi nhau vé mot van dé ( 11 hozc I11).

Vay luén cd it nhat 3 nha Toan hoc trao doi véi nhau vé cling mot van dé .

Nhgn xét : Trong vi du trén ta da phai phan chia bai toan thanh hai I6p va sir dung hai lan
nguyén Ii Dirichlet : Lan tht nhat véi 16 tho va 3 chudng ; 1an thir hai véi 6 tho va 2 chudng.

I11.BAI TAP
1.117. Chang minh rang ton tai mot s tu nhién gdm toan chix s6 1 chia hét cho 2013.

1.118. Cho 5 s6 ty nhién phan biét a > a, >ag >ay > ag . Xeét tich :

P = (a1 —ap)(a; —a3)(ag —a4)(ag —as)(az —ag)(ap —a4)(a2 —as)(a3 —as)(a3 —as)(ag — as)
Chang minh rang P:228
1.119. Chung minh rang trong n+1 s6 bat ki thudc tap hop {12;3;....;2n} luén tim dugc hai s
ma Sb nay 1a boi cua sé kia .
1.120. Xét 100 s6 tu nhién 0<ay,ay,...., 8109 <100 va c6 tong bang 200 .Chang minh rang
trong 100 s6 d6 ludn ton tai mot vai sé ¢6 tdng bang 100.

1.121. Cho 69 sb tu nhién khéac 0 phan biét va khong vuot qua 100 .Ching minh rang c6 thé
chon duoc 4 sé trong 69 s6 d6 thoa man tong cua ba s6 bang sé con lai

1.122. Chttng minh rang trong 39 s6 ty nhién lién tiép bat ki ludn c6 it nhat mot sb ¢ tong
c4c chir s6 chia hét cho 11.

1.123. Cho 15 s tu nhién phan biét, khac 0, khéng 16n hon 28. Ching minh rang trong 15 sé
d6 ludn tim duoc it nhat mot bo 3 s ma sb nay bang tong caa hai sb con lai hoic mot
cap 2 s6 ma sé nay gap doi sb kia.

1.124. Chon bat ki n + 1 s trong 2n sb tu nhién tr 1 dén 2n (n > 1). Chuang minh rang
trong cac s6 duoc chon co it nhat mot sd bang tong cua 2 sé dugce chon (ké ca cac
truong hop 2 s6 hang cua tong bang nhau).

1.125. Chon 5 ngudi bat ki. Ching minh rang c6 it nhat 2 ngudi ¢6 cliing s6 nguoi quen trong
5 nguoi do.
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1.126. Chtrtng minh rang trong n ngudi bat ki (n > 2 ), ton tai hai ngudi ¢ s6 nguoi quen nhu
nhau (ké ca truong hop quen 0 ngudi).

1.127. C6 6 doi bong thi dau véi nhau vong tron mot luot, mdi doi dau dung mot tran véi moi
d6i khac. Chirng minh rang vao bat ctr thoi diém nao ciing ¢6 ba doi trong dé tirng cip
da d4u véi nhau hoic chua dau véi nhau tran ndo.
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Chuwong \l. SO NGUYEN
Chuyén dé 1. TAP HOP CAC SO NGUYEN
I. KIEN THUC CAN NHO
1. Kién thirc co ban
a)  Tap hop cac sb nguyén:
Tap hop {.;—3;—2—1;,0;1;2;3;...} gdm c6 56 0, cc 6 1; 2; 3; .. (s nguyén duong)
va céc s6 -1; -2; -3; ... (sb nguyén am) duoc goi 1a tap hop céc sé nguyén, ki hiéu 1a Z.
Nhan xét: Moi sb tu nhién déu 1a sé nguyén hay N c Z.

b)  Truc s nguyén:

\ 4

Diém biéu dién s nguyén a trén truc goi la diém a.
c) Sé doi:

Trén tryc s, hai diém -2 va 2 cach déu diém géc 0 vé hai phia. Ta néi -2 va 2 1a hai s6
ddi nhau. S6 ddi cua a ki hiéu la —a.

d) Thu tu trong Z:
Trén truc s, diém a ndm bén trai diém b thia < b hay b > a.
Ta lubn cd: S6 nguyén &m < 0 < sé nguyén duong.
Vi hai s nguyén a, b bt ki ta ludn c6 hoic a < b, hoic a = b, hoic a > b.
Néu a 16n hon b hoic a = b thi ta viét a > b.
Véia, b, c € Z,néua<bvab<cthia<c(tinhchat bic cau).

e)  Giatrj tuyét ddi cua s6 nguyén a, ki hiéu 1a |a], 1a khoang cach tir diém a dén gdc 0.

eNéu a = 0 thi

a‘ = 0.
eNéu a > 0 thi ‘a‘ = a.
eNéu a < 0 thi ‘a‘ = —a.

Nhgn xét: Véi moia € Z, taco: |a [> 0.
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=l =l

2. Nang cao
. .- . Llx< =2
a) Khitandi x < —2 hoac x > 3 thitavict -
X
e X cooa x>
conkhindi x > —1 vax < 4thitavieét
x <
b) Véi a >0 va ‘x‘ = a thitasuyrax =ahoac x = -a.
c) VéiaeZ va ‘x‘ = ‘a‘ thi suy ra x = a hoac x = -a.

d) Néua < b < 0 th‘.\a\ > \b\ .
I1.MQT SO Vi DU
Vidu 1. Chotap hop A = {~3;2,0-1;5,7} .
a) Viét tap hop B gom cac phan tur 1a s6 di cua cac phan tir trong tap hop A.
b) Viét tap C gdm cac phan tir thudc tap hop A va Ia s6 duong.
€) Xac dinh quan hé gitra cac tap hop A, C, N*, Z.
Giai

a) Soddicuasd-31a3;cuasd2la-2;cuas601a0; ...

Vay B = {3-20;,-5-T}.
b) C6 3 phan tir ciia tap hop A 1a sé nguyén duong, d6 1a: 2; 5; 7.

Viy C = {257},
c) Taco: CCACZvaCCN*CZ.
Nhan xét: S6 ddi cua —a la a. Vay sé ddi cua —a lai 12 a, tac 1a: — (—a) = a.

N* [a tap hop cac sb6 nguyén dwong. Ta ki hiéu: Z* 1 tap hop cac sé nguyén khac 0,
Z. 1a tap hop cac sé nguyén khong am (16n hon hoic bang 0), Z 14 tap hop cac sb
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nguyén khong duong (nhé hon hoic bang 0) = Zi la tap hop cac sé nguyén duong.

Vay Z =N .

Vi du 2. Khing dinh sau 1a dung hay sai? Néu a > b thi ‘a‘ > ‘b‘ .

Giai
Khang dinh “Néu a > bthi ‘a‘ > \b ” 14 sai.
Ching han: Véi a=3; b = -7 thi a > b, tuy nhién, vi ‘a‘ = 3 \b\ = \—7\ = 7 nén

o < o

Nhgn xét: Dé chirng té mot khang dinh nao d6 1a sai, ta chi can dua ra mot vi du cu thé
nao d6 ma khang dinh sai. Vi du nhu thé duoc goi 1a phan vi du.

Vidu3: Timx,y € Z, biét:

) [ + [-3 =5. o)l + [y] = 1.
Gidi

a) Taco:|-3)=3.

Dod():‘x‘ +3:5:>‘X‘ :5f3:>‘x‘ — 2 = x = 2 hoicx = —2 .
Doi khi ta viét gop 1a: x = £2 .

b) Vi \x\ >0 va ‘y‘ > () nén ta ¢6 hai truong hop:
. \x\ = lvé‘y‘ =0
Ta co: \x\ — 1=>x = lhoicx = —1.
y| = 0=y =0.
. \x\ = OVaM = 1:
Taco: [ = 0=x = 0

ly|=1=y=1hoacy=-1.

Vay bai toan trén c6 bon dap sé sau day:
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Vidu4: Timx € Z, biét
a) [x < 3. o)l - |-2| > 3.
Gidi
a) Vilxl<3nén|x| e {012} = xe {o;£142} hay -3 < x < 3.
Nhgn xét: Trong trudng hop tong quat ta cling ching minh dugc rang:
Voix € Z,a>0thi:|x|<a & -a<x<avalx] <a< —a<x<a.
b) Tacod: ‘x‘ — ‘—2‘ > 3@‘:&‘ -2 > 3@‘:&‘ > 5.
= |X| € {6;7;8;9;...} S xe{£6;,£7;£8;+9;..} .

X >5

X >5hoac x<-5ha )
< a y <_5

Nhgn xét: Trong trudng hop tong quat ta cling ching minh dugc rang:

. . X>a
Vi X € Z,a> 0 thi |x| > a & )
X < —a

Vidu5: Timx € Z, biét: 6 < x| < 9.
Gidi

6<x<9

Taco:6<|x| < 9=|x |e{7;8;9} & x e { £ 7;£8;£9} hay .
—9<x<—-6

Nhgn xét: Trong truong hop tong quat ta ciing chimg minh duoc rang:

. . a<x<b
Voix e Z,0<a<bthi:a<|x|<b< .
-b<x < —a
I1l. BAITAP
2.1. Timcactaphopsau: a)Z NN b)Z NN.
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2.2.  Khing dinh sau dung hay sai? Néu sai hdy sura lai cho ding.” Néua € Z thila) e N’

2.3.  Tim céc gid tri thich hop cua chit s6 a sao cho:
a) a00 > 801. b) —560 < —56a . C) —a99 > —649 > —6a0 .
2.4. Hay viét sé nguyén am:
a) Nho nhat c6 mét chu sb.
b) Lén nhat cd mot chit sd.
¢) Nho nhat ¢6 10 chir s6 khac nhau.
d) Lén nhat c6 10 chit s6 khac nhau.
2.5.  Chiing to rang: Voi moi s6 nguyén a, ta déu co: |a [> a .
2.6. Chungtorang: Véiace N va|x|=athisuyrax=ahoicx=-a.
2.7.  Chungto rang: Véi ac N va |x| = |a| thi suy ra x = a hoic x = - a.
2.8. Timx € Z , biét:
a) [x + [-23] = |+17].
b) ‘—5“}(‘ - ‘—20‘ .
29. Timx € Z , biét:
a) \x\ = \—14\ vax > 0 .
b) \x\ - \23\ vax < 0.
2.10. Timx € Z , biét:
a) ‘X‘ < —5.
b) 12<x < 15.
2.11. Cho céc tap hop:
A={xxecZ|-3<x<T7}B={xecZ|3<x<T}; C={xecZ||x[>5}.
Hay tim cac tap hop: ANB; BNC; CNA.

2.12. Timx,y € Z, biét:
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9 b+ b o
b) x| + [y] = 2.
2.13. Cho x € Z. Tim gia tri nho nhat cua biéu thic P = ‘x‘ + 7.

2.14. Chox € Z. Tim gié tri I6n nhat caa biéu thic Q = 9 — ‘x‘
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Chuyén d@é 2. PHEP CONG VA PHEP TRU CAC SO NGUYEN
I. KIEN THUC CAN NHO

1. Kién thirc co ban

a) Pé cong hai s6 nguyén cuing dau, ta cong hai gia tri tuyét d6i cua ching rdi dat trudc
két qua dau caa chung.

b) Cong hai s6 nguyén khéc dau:
Néu hai s6 d6i nhau thi tong caa ching bang 0.

Néu hai s6 khong ddi nhau thi ta tinh hiéu hai gia tri tuyét ddi (s6 16n trir s6 nho) va
dit truéc két qua dau cua sé cd gia tri tuyét ddi 16n hon.

¢) Hiéu cua hai sé nguyén a va b laténg cua a véi sé ddiciab: a — b = a + (—b) .
d) Tinh chat cua phép cong sé nguyén: V&i moi s6 nguyén a, b va ¢, ta co:
eTinhchatgiaohodn:a + b = b + a .

eTinh chitkéthop:a + (b + c) = (a + b) + c.

eCongVvoish0ia + 0 =0+ a = a .
e CONg V6i s6 ddi: a + (—a) - 0.
2. Nang cao
a) Vi hai s nguyénavab,tacé:a>b < a—-b>0, a<b<a-b<O0.

b) Gi4 tri tuyét d6i cia mot tong hai s6 nguyén nhé hon hodc bing tong cac gia trj tuyét
ddi cua ching: [a+b < a|+|b|, véi moia, b € Zva |a + b| = |a| + |b| khi
va chi khi a va b ciing dau hozc khi a = 0, hoic khi b = 0.

c) Gié trj tuyét ddi cua mot hiéu hai sé nguyén Ién hon hodc bang hiéu céc gia trj tuyét

ddi cua ching: [a —b[>[a|—|Db |, véimoiabeZ vaja — b = |a| — [b| khi

vachikhia>b >0 hoac a<b<0.
Il. MOT SO VIiDU
Dang 1. Chi#ng minh céc tinh chat
Vi du 1. Ching to ring a— b va b — a 1a hai s6 d6i nhau.
Gidi

Dé chung minh a—b va b — a I hai s6 ddi nhau ta chitng minh téng cua ching bang 0.
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Thatvay:(a — b)+ (b a) = [a n (—b)} + [b n (—a)} - [a n (—a)] n [b n (—b)] —0.

Vay a—b va b - aIa hai s6 déi nhau.

Nhgn xét: Tir két qua tréntasuy ra: —(a—b) = b —a vaa—b|=|b-al.

Vi du 2. Ching to riang: S6 dbi cua mot tong hai sb bang tong hai sé ddi cua ching.
Gidi

Xét hai sb nguyén a, b. S6 ddi cua tong a va b 1a: -(a + b) va téng hai sé di caa ching
la: (-a) + (-b).

Dé ching minh (-a) + (-b) 1a s6 ddi cua a + b, ta chirng minh téng cua ching bang 0.
That vay: {(—a) T (—b)} +]a+b|= [a + (—a)} + [b + (—b)] —0.
Vay: — (a + b) = (—a) + (—b).

Nhgn xét: Tuong tu ta cling c6: S6 dbi cua mot hiéu hai s6 bang hiéu hai s6 déi cua
ching. Tic la: —(a—b) = (—a)—(-b).

Dang 2. Tinh gié tri csa biéu thic
Vidu3. Tinhhop Ii:P = (—123) + 77 + (-257) + 23 - 43,
Gidi
Taco: P = (—123) + 77 + (—257) + 23 + (- 43).
Cach 1:

P = [(—12?2 +_ (2)57) + (—_43)l + [77 + 23]

P = |(-123) + 23| + |(-257) + (—43)] + 77
~100) + (—300) +77

(
_ (_400) 4+ 77 = —323.
Nhdn xét:

eViéc chuyén tir phép trir vé phép cong 1a dé ta co thé ap dung cac tinh chit cua
phép cong nhu giao hoan, két hop. Diéu nay gidp ta tinh toan thuan lgi hon.
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O cach 1, ta dd cong cac sé cling dau voi nhau trude. Cach nay c6 uu diém 1a han
ché viéc nham dau .

O céch 2, ta két hop tirng nhém cé tong 1a cac s6 tron traim. Cach nay c6 uu diém
la c¢6 thé nham ra két qua.

Vidy4 Tinhhoply: Q = 48 + [48 — 174| + (-74).
Gidi
Céach 1:
Q = 48+ | =126 | +(—74) = 48 +126 — 74 = 100.
Céach 2:
Vi48 —174 < 0 nén | 48 — 174 |= — (48 — 174) = 174 — 48,
Do do:
Q=48+174— 48+ (—74) = (48 — 48) + (174 — 74) = 0 4100 = 100.
Nhdn xét: Trong cach 2, ta da sir dung tinh chat di chang minh & trén dé bo dau

ngoac. Sau khi bo dau gia tri tuyét ddi, ta két hop thanh timng nhom cé két qua la s6
trong tram. Dung cach nay ta c6 thé nham duoc két qua.

Dang 3. Tim sé chuwa biét
Vi du 5. Tim chix s6 a, biét: (—a_5) + (—85) = —150 .
Gidi
Ap dung quy tic cong hai s6 nguyén cung déu, ta co:
(—a_5) +(~85) = —(a_5 + 85)
Suy ra: —(a_5+85): —150 hay a5 + 85 = 150 = a5 — 150 — 85 — 65 .

Vay a=6.
Vidu 6. Timx € Z, biét:
a) |x—1|+(-3)=17 b) | —x|—(-4)=3.

Giai
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a) Taco: [x—1|+(-3)=17

e x—1=17—(-3)
elx—1=17+3=20
&S x—1=220

Ta ¢6 hai truong hop:

e Néux — 1 =20thix =20 +1 =21

e Néux -1 = —20thix = (-20) + 1 = —19.
Vay x € {21;-19}.

b) Taco: |—x|—(—4)=3

] —x |= 3+ (—4)
& —x=-1

Vi | —x [> 0 va-1<0 nén khong c6 gia tri nao cia x dé |-—x| = —1.

Vidu 7. Cho x va y | hai s6 nguyén ciing dau thoa mén|x| + |y| =12 . Tinh

x + y Gidi
Vi x va y cling déu nén tacé:|x| + |y| = |x + y|.
Dodé:|x + y| = 12.
Vil2>0néntacohaitruonghop: x + y = 12vax +y = —12.

Vayx+y= +12 .
Nhgn xét:
Vi x va y cuing du nén ta c6 thé chia 1am hai truong hop:

e xvay cung duong: Khi do: |x| = X, |y| = yvadodotaco x +y = 12.

e xvay cung am: Khi do: |x| = —X, y| = —y vado dé ta C()(—x) + (— y) =12 .

Vi(—x)+(—y)=—(x+y) , nn—(x+y)= 12 . Tic la sé ddi cua x +y
bang 12.Suyrax + y = —12 .

Vayx+y= +12.
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M. BAI TAP
2.15. Tinh hop li:

a) (—57)+(—159)+47 +169.
b) —2012 +(—596) + (—201) + (+496) + 301.

2.16. Tim gié tri caa biéu thuc:

a) x + (—37),biétx=-13. b)[x| + (78], biétx=-86.
2.17. Tinh x — y ,biétring: |x| = 20 valy| = 12.
2.18. Tinh tong cac sb nguyén x, biét rang:

a) —15<x<1T7. b) | x |< 35.
2.19. Tim chir sb a, biét rang:

a) 37+ (—Q) — 20 b) (—5) + 45 = 26.

2.20. Tim x e Z , biét;
a) X+ (-45)=(-62)+17 b) X+ 29 =|-43+(-43)
2.21. Tim x € Z, biét rang:
a) X+ 23 12 s6 nguyén am Ién nhat
b) x+99 14 s6 nguyén &m nho nhat c6 hai chir s6
2.23.Tim x e Z, biét:
a) (1) +3+(-5)+7+...+x =600
b) 2+(—4)+6+(-8)+...+(—x)=—2000
2.24.Tim x e Z, biétring: 9<|x-3[<11
2.25. Tim gia tri nguy@n 16n nhat va nho nhit cua x sao cho:
1986 < |x+2| < 2012
2.26. Cho 31 sé nguyén. Hoi téng cua 31 s6 nguyén dé 1a mot s6 nhu thé nao néu:
a) Tong cua 3 s6 bat ki trong chdng 1a 1 sé nguyén &m?
b) Tong cua 3 sb bat ki trong ching 1a mot s6 nguyén duong?

Két qua trén con dung khong néu thay s6 31 biang s6 32?
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2.27. Trén bang ctia mot 16p hoc c6 viét cac sb: 1; 2; 3; ... ; 2011; 2012; 2013. Mét hoc
sinh tién hanh mét céng viéc nhu sau: Xo6a hai sb bat ki trong cac s6 do roi viét thay
vao gia trj tuyét dbi cua hiéu hai sé da xoa, sau do lap lai cdng viéc trén cho dén khi
trén bang chi con lai mot s6. Ching to rang sé cudi cling con lai khong thé 13 s6 0.
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Chuyén dé¢ 3. QUY TAC DAU NGOAC VA QUY TAC CHUYEN VE

l. KIEN THUC CAN NHO
1. Kién thirc co ban
- Quy tic d4u ngoic:

Khi bo dau ngodc c6 dau “—” dang truéc, ta phai d6i dau tat ca cac sd hang trong dau ngoic:
dau “+” d6i thanh dau “~” va dau “~ d6i thanh dau “+”

—(a-b+c)=-a+b-c
Khi bo dau ngoac c6 dau “+” dang trudc, ta gitr nguyén dau cua cac sé hang trong dau ngoac.
+(a—b+c)=a-b+c
- Quy tac chuyén vé: Khi chuyén vé mot sb hang tir tir vé nay sang vé kia ciia mot
dang thirc ta phai doi dau sb hang tir d6: dau “+” doi thanh “~ va dau “— doi thanh dau “+”
a-b=c+de=a=c+d+bsa-c=b+d
2. Nang cao
- Quy tac chuyén vé van dung ddi véi bat dang thic:
a-b<c+dea<c+d+be=a-c<b+d

- Tong dai sb: Mot ddy céc phép tinh cong, trir cac sé nguyén goi l1a mot tong dai
so. Trong mot tong dai o, ta co thé:

Thay d6i tiy y vi tri cia mot s6 hang kém theo dau caa ching.

Dit ddu ngodc dé nhom céc s6 hang mot cach tiy y; véi chl y ring: Néu trude dau
ngoac 1a dau “~” thi phai doi dau tat ca cac sb hang trong ngoac.

a-b-c+d=a-(b+c-d)
Il.  MOQTSOVIiDU
Dang 1. Tinh hodc rat gen céac biéu thic
Vidu 1. Tinh hop li:
a) P=54+(~37+10—54+67)
b) Q=1+2-3-4+5+6-7-8+...—79-80+81
Gidi
a) Ap dung quy tic b diu ngoac, ta co:
P =54-37+10-54+67
Ap duyng tinh chét cua tong dai 6, ta co:

P = (54—54)+(-37+67)+10
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=0+30+10
=40
b) Ap dung quy tic dat diu ngoic, ta co:
Q=1+(2-3-4+5)+(6-7-8+9)+...+(78—-79-80+81)
=1+0+0+...40
=1
Nhgn xét: O cau b) ta c6 nhitng cach dat dau ngoic khéc, chang han:
Q=1+(2-3)+(-4+5)+(6-7)+(-8+9)+...+(78-79)+(-80+81)
=1+(-1)+1+(-1)+...+(-1)+1=1
Vidu 2. Cho a,b,c € Z. Rit gon biéu thirc sau:
P=(a+b—-c)+(a-b)-(a-b-c)
Gidi
Ap dung quy tic bo diu ngoic, tacd: P=a+b-c+a-b—-a+b+c
Ap dung tinh chét cua téng dai b, ta co:
P=(a-a)+(b—-b)+(—c+c)+a+b
=0+0+0+a+b=a+b
Vay P=a+b
Dang 2. Ch#ng minh
Vi du 3. Chang to rang:
(a—b)—(b+c)+(c—-a)-(a—b-c)=—(a+b-c)
Gidi
Ta co:
Vétrai =a—-b-b—-c+c—a—a+b+c (quy tic bé ddu ngoic)
=(a-a)+(-b+b)+(-c+c)—b—a+c (tinh chat cua tong dai so)
= Vétrdi =0+0+0—a-b+c=-a-b+c
Ap dung quy tic dit dau ngoic, ta co:
Ve trai =—(a+b—c)=Ve phdi
Vay (a-b)—(b+c)+(c—a)-(a-b—c)=—(a+b—c)

Vi du 4. Cho a,b,ce N va a = 0. Chirng to rang biéu thac P luén am, biét rang:
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P=a(b-a)-b(a—c)-bc
Gidi

Vi a,b,ce N nén ap dung tinh chat phan phdi cua phép nhan ddi véi phép cong va phép
tru, ta co:

a(b—a):a.b—a.a:ab—az;b(a—c):ba—bc:ab—bc
Do do: P:(ab—az)—(ab—bc)—bc

—ab—a’—-ab+bc—bc (quy tic bo dau ngoic)
=(ab-ab)+(bc-bc)-a*
=0+0-a°
:—a2
Vi a=0nén a’ >0, do d6 sd ddi cia a* nho hon, hay: —a* <0
Vay P <0, tac la P lubn cé gia tri am.
Dang 3. Tim x
Vidu5. Tim xeZ, biét:
a) (—x+31)-39=-69+11

b) —129—(35- X) =55

Giai
a) Ap dung quy tic bo dau ngoac, ta co:
-X+31-39=-69+11
& —X=-69+11-31+39 (quy tic chuyén vé

< —x=(-69+39)+(11-31)  (tinh chat cia tong dai sd)
< —x=-30+(-20)
< —x=-50
< X =50
Vay x =50

b) Ap dung quy tic bo diu ngoic, ta co:

—29-35+x=55 (quy tac chuyén vé)

= x=55+29+35 (tinh chat két hop)

=N x =(55+35)+29
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— Xx=90+35
— x=219
Vay x =219
Nhgn xét:
Ta c6 thé rat gon riéng cac sé & mdi vé rdi mai thuc hién chuyén vé, chang han & cau a):
-X+31-39=-69+11
< —x—-8=-58
< x=-8+58=50
Tuy nhién cach lam nay khéng khai thac duoc tinh chét cua tong dai s6 dé tinh nham nhu
loi giai o trén.
Vidu 6. Tim xeZ, biét:
a) (-37)-[7-x/=-127
b) [x—14]+(-6)<—4
Gidi
a) Ap dung quy tic chuyén vé, ta co:
(-37)+127=[7-x| = 90=[7-x| & 7-x=%90
Ta ¢6 hai truong hop:
e Néu 7-x=90 thi x=7-90=-83
o Néu 7-x=-90 thi x=7+90=097
Vay x e {-83;97}
b) Ap dung quy tic chuyén vé, ta co:
|x—14| <-4 —(-6)
< |x-14|<-4+6 hay [x—14| <2
Suy ra: |x—14| e {0;1}
+Néu |x—14/=0 thi x-14=0= x =14
+Néu [x—-14|=1< x-14=+1
o Néu x-14=1thi x=1+14=15
o Néu x-14=-1thi x=-1+14=13
Vay x e {13;14;15}
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I1l. BAITAP
2.28. Tinh hop Ii:
a) (326——43)+(174——57)
b) (351—875)—(125—149)
c) —418—{-218-[-118—(318)+2012]}
2.29. Tinh hop li:
a) (—2)+7+(-12)+17+...+(-52)+57
b) (-30)+(-29)+...+48+49+50
2.30. Rut gon cac biéu thuc sau:
a) M =(71+x)—(-24—-x)+(-35-x)
b) N =x-34-[(15+x)—(23-X)]
¢) P =(-15+|x)+(25—|-X|)
2.31.Cho x<y<0 va|x—-|y|=100. Tinh x—y
2.32. Cho x € Z . Hay bo diu gia trj tuyét ddi roi rat gon cac biéu thirc sau:
a) [x—3+x—5 voi x<3
b) |2+ X|—(x+1) véi x>-2
c) [x+1+[x—2| véi -1<x<2
2.33.Cho a—b=1. Tinh S, biét rang:
S=-(a-b-c)+(-c+b+a)—(a+b)
2.34. Chimg minh céac dang thic sau:
a) (a—b)+(c—d)—(a+c)=—(b+d)
b) (a—b)—(c—d)+(b+c)=a+d

2.35. Cho P=a-b+c;Q=-a+b—-c, véi a,b,ceZ. Chung t6 ring P va Q 1a hai s6 dbi
nhau.
2.36. Viét tat ca cac sb6 nguyén cd gid tri tuyét d6i nho hon 100 theo mot thir tu bat ki. Sau dé
cir mdi s6 cong véi thar tu cia nd s& dugc mot tong. Hay tinh tong tat ca cac sb tdng nhan
duoc.

2.37.Tim x e Z, biét:
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a) 43+(9-21)=317—(x+317)

b) (15—-x)+(x—12)=7—(-5+x)

¢) x—{57-[42+(-23-x)]} =13-{47+[25-(32-x) ]}
2.38. Tim x e Z, biét:

a) —7+|x—4|=-3 b) 13—|x+5/=13 c) [x—10|-(-12) =4
2.39. Tim x e Z, biét:

a) [x+2|<5 b) |x+1>2
2.40. Tim x e Z, biét:

a) [x—1-x+1=0 b) [2-x|+2=x c) [x—40|+|x-y+10/<0
2.42.Cho x,yeZ
a) V¢i gid tri nao cua x thi biéu thirc A=1001—|x+9| c6 gia tri I6n nhat? Tim gia tri do.

b) Véi gid tri ndo cua y thi bieu thic B =|y - 2|+ 34 c6 gia tri nho nhat? Tim gia trj do.
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Chuyén dé 4. PHEP NHAN HAI SO NGUYEN

I.  KIEN THUC CAN NHO
1. Kién thirc co ban
a) Quyticnhan: a,beZ

a0=0a=0
Néu a va b cung dau thi ab =|al.|b|
Néu a va b trai dau thi ab =—|a|.|o|
cha y:
+ Néu ab =0 thi hoac a=0, hoic b=0
+ Néu d6i dau mot thira s6 thi tich doi dau
+ Néu doi dau hai thira s6 thi tich khong doi
b) Tinh chat caa phép nhan:

Céc tinh chét giao hoan, két hop, nhan véi 1 sd, tinh chat phan phéi cia phép nhan di véi
phép cong céc s ty nhién déu cd thé ma rong cho phép nhan hai sé nguyén.

cha y:
+ Phép nhan sb nguyén ciing ¢ tinh chat phan phdi déi véi phép trur:
a(b-c)=ab-ac
+ Néu sé thtra s6 &m chaén thi tich 1a s6 duong. Néu sb thira s6 am 1¢é thi tich 1a sb am.
2. Nang cao
a) Lty thira bac chin cua mot sé am 1a mot sé dwong, lity thira bac 1& cia mot sb am 1a
motsé am: a<0=2a*" >0 va a*"* <0
b) Tinh chat cua bat dang thic:
a<b<ac<bc,néuc>0
a>b<ac<bc,néuc<0
c) Gia trj tuyét doi cua mét tich bang tich cac gia tri tuyét doi: |ab| = [a].|b|
Il. MQT SO Vi DU
Dang 1: Tinh hogc rat gen biéu thic

Vidu 1. Tinh hop Ii:

a) A=(135-35).(-47)+53.(-48-52)
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b) B=25.(75-49)+75.[25-49|.
Gidi

a) Tac6: A=100.(-47)+53.(~100)
=(-100).47+(~100).53 ( doi dau hai thira s0)
=(-100).(47+53) (dit thira s6 chung)
=(-100).100
=-10000.

b) Vi 25-49<0 nén [25-49|=—(25-49)=49-25

Do d6: B=25.(75-49)+75.(49-25)

=25.75-25.49+75.49—-75.25 ( Tinh chat phan phdi )

=(25.75-75.25)+(-25.49+75.49)

=0+49.(-25+75) ( dat thira s6 chung)

=49.50
=2450.

Nhdn xét:

Hai céach tinh ¢ cau a) va cdu b) la khac nhau: Trong khi ¢ cau a) ta thuc hién phép tinh
trong ngoic trude thi ¢ cau b) ta lai 4p dung tinh chat phan phéi dé nhan pha ngoic. Muc
dich ctia su thay d6i trinh ty tinh toan nay 1a dé tao ra céc thira s6 chung, cac sé tron chuc,
tron tram ...giup ta c¢6 thé tinh nham duoc.

Vi du 2. B6 dau ngoic roi rut gon biéu thirc sau:
P=(a—1)(b—2)—(ab+2)

Gidi:
Ap dung tinh chat phan phdi ciia phép nhan ddi véi phép tri, ta co:
x(b-2)=xb+x.2

Thay x=a-1, ta co:

(a-1)(6-2)
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=(a-1).b-(a-1).2
=(ab-b)-(22-2)
—ab-b-2a+2.
Dovay: P=ab-b-2a+2-ab-2
=(ab—ab)+(2-2)-2a-b
= 2a-b.
Vay: P=-2a-b.
Dang 2. Tim sé chuwa biét
Vidu 3: Tim x e Z, biét:
a)(x+2)(3-x)=0 b)(2x-5) =9. o)(1-3x) =-8.

Gidi:

o =0 )
a) Apdung: a.b=0<:>[a ta co:

x+2=0 Xx=-2
x=3

(x+z)(3_x):o@{3_xz()@
Vay: xe{—Z; 3}

b) Taco:
2x-5=3

(2x-5) =3 ®2x—5=i3<:>[
2x—-5=-3

2x =8 x=4
= =

2x =2 x=1.
Vay xe{1;4}

¢) Vi(-2)' =-8 nén (1-3x)' =(-2) o 1-3x=-2
S1+2=3x=3=3x<x=1.
Vay x=1

Nhgn xét:
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Trong vi du trén ta da str dung tinh chat so sanh hai lity thira cling s6 mii cta s6
nguyén sau day:

2 2
x"=a" o x=*a

2n+l1 — a’2n+1 SxXx=a
Vidu 4. Tim x e Z, biét (x+3)(x—2)<0
Gidi

Vi (x+3)(x-2)<0 nénsuyra x+3 & x-2 lahaiso trai dau.

Mit khac: (x+3)—(x—2):x+3—x+2:5>0 nén x+3>x-2.

& -3<x<2.

-2<0 2
DOVé.yIX—2<O<X+3<:>{X < @{X<

x+3>0 X>-3

Vi x € Z nén xe{—z;—l; 0; 1}

Nhgn xét: Trong 10 giai trén ta da st dung tinh chat duoc suy ra tir quy tic chuyén vé sau
day:

a>bsa-b>0.
Ngoai ra, tir avab trai ddu, ta co thé chia hai truong hop:
a>0&b<0
a<0&b>0.
Vidu5. Tim a,beZ, biét: ab=12 vd a+b=—7
Gidi:
Vi ab>0 nénhaiséavabcingdiu,md a+b<0 nénsuyra a vab cung am.
Do d6: ab=12=(-1).(-12)=(-2).(-6) =(-3).(4)
Trong cac truong hop do chi ¢6: (-3)+(-4)=-7
Vay ta c6 hai dap s6 1a: a=-3;b=-4 hoic a=-4;b=-3.

I11. BAl TAP
2.43. Tinh hop li:
a) (-8).25.(-2).4.(-5).125 b) (-167).83+167.(-17)-33
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2.44. Tinh gia tri cua biéu thuc:

a) A=5a’b* véi a=-1;b=1 b) B=-9a"b’ voi a=-1;b=2
2.45. Tinh gié tri cua biéu thirc

a) ax+ay+bx+bybiét a+b=-3x+y=17

b) ax —ay +bx —by biét a+b=-7;x—y=-18
2.46. Cho a,b,c e Z. Chirng minh rang: a(c—b)—b(-a—c) = c(a+b)
2.47. Tim x e Z, biét:

a) 3(2-x)+5(x-6)=-98 b) (x+7)(8-x)=0
2.48. Tim x € Z, biét:

a) (x> +1)(49-x7)=0 b) (jx|+2)(6-2[x)=0
2.49. Tim x e Z, biét:

a)(x-2)(7-x)>0 b) (x*-13)(x* -17)<0
2.50. Tim x e Z, biét:

a) |6x—13|=15 b) [7x-2|<19
2.51. Tim x,y e Z, biét:

a) x.y=-28 b) (2x—1)(4y+2)=-42
2.52. Tim gid tri 1on nht cta biéu thic: P=—(x+1)" ~[3-y|+35
2.53. Cho 79 s6 nguyén trong do tich cua 6 s6 bat ki 1a mot s am. Chirng minh rang tich cua
tat ca 79 s6 do 1a moét s6 duong.
2.54. Tim x,y e Z, biét:
a) X+xy+y=9
(Pé thi tuyén vao lop 10, Pai hoc Khoa hoc Tu nhién, nam 2002)
b) xy—-2x-3y=35
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Chuyén dé 5. BOI VA UOC CUA MOT SO NGUYEN
I. KIEN THUC CAN NHO

1. Kién thire co ban

a) Pinh nghia: Cho a,beZ va b#0

Néu c6 sé nguyén q sao cho a =b.q thi ta ndi a chia hét cho b, ki hiéu 1a a‘b. Khi d6 ta con noi
a la boi cua b va b 1a wdc cua a.

cha y:

+ S6 0 12 boi cua moi sb nguyén khéc 0

+ Sb 0 khong 1a uéc cua bat ki s6 nguyén nao

+ Cé4c s6 1 va — 1 1a uéc cua moi s6 nguyén Z

+ Néu ¢ vira 1a uéc cua a, vira 1a wdc caa b thi ¢ goi 14 wéc chung cua a. Néu ¢ vira 1a bgi cua
a, vura la bgi cua b thi ¢ goi la bgi chung cta a va b.

b) Tinh chat chia hét trong Z
e Néu a'b va bicthi aic
e Néu aib va amib(Voi meZ)
e Néu aic va bic thi (axb)ic
2. Nang cao

a) Céc tinh chat khéc vé chia hét ( hay chia du) ddi véi s6 tu nhién van dang véi sé nguyén

b) Néu s6 a c6 m wdc tu nhién thi s& ¢ thém m wdc 12 cac sé nguyén am (14 céc sé dbi cua cac
udc tu nhién). Vay a c¢6 2m uwdc nguyén.

Il. MQT SO Vi DU
Vi du 1: Tim tat ca cac wéc chung cia — 12 va 30.
Gidi
Tap hop cac wdc cua —12va 30 la:
U (-12) =U (12) ={-12;-6;—4;-3;-2;-1,1,2;3;4,6;12}
Hodc viét gop: U'(-12) = {1, 2,3, +4; 46, +12}
U (30) = {#1;£2; +3;+5; +6; +10; +15;+30}.

Suy ra tap hop cac uéc chung cua —12 va 30 la:
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UC (-12;30) = {+1;+2;+3;46} .
Nhdn xét:
U6c chung cta —12 va 30 1a wéc chung cua UCLN (12,30) = 6, nén:
UC(-12,30) = U (6)
Vidu 2. Tim x € Zsao cho:
a) x—5la boi cua x + 2. b) X — 2 la wdc cua 3x + 5.
Giai
a) Vi x-5=(X+2)—7 nén (x-5):(x+2) < 7:(x+2)
Suy ra: x+2eU (7) ={£L7}.

Ta c6 bang giéa tri sau:

X+ 2 -7 -1 1 7

X -9 -3 -1 5

Vay x e {-9;-3,-1,5}.

b) Vi 3x +5=(3x—6) +11=3(x—2) +11
nén (3x+5):(x—2) < 11:(x—2).
Suyra: x-2eU (1) ={£L;+11]}.

Ta c0 bang gia tri sau:

X—-2 -11 -1 1 11

X -9 1 3 13

Vay x e{-9;-1,3,-13}

Nhgn xét:

Ta c6 thé giai bai toan trén theo cach di hoc & chuong I. Ching han, d6i véi cau b). ta co:
Vi (3x+5):(x—-2)va 3(x—2):(x-2)

Nén [(3x+5)-3(x-2) |:(x-2)

< (3x+5-3x+6):x—-2
<11 (x-2).
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Sau d6 tiép tuc 1ap luan tuong tu nhu trén.
Vidu 3. Cho x,yeZ. Chiang minh: 6x + 11y la bdi cua 31 khi va chi khi x + 7y la boi cua 31.
Gidi
Ta cO: (6x+11y)—6(X +7y) =6x+11y —6x — 42y
=(6x—-6Yy)+ (11y—42y)
=-31y:31
Suy ra: (6x +11y):31<> 6(x + 7y):31(tinh chat chia hét cua mot téng)
& (x+7y):31 (Vi 6 va 31 nguyén té cling nhau).
Vay 6x+11y la bdi caa 31 khi va chi khi x+7y la boi cua 31.
Nhgn xét:

Cach giai trén goi 1a phuong phap “khtr x”: Ta thay sb thir nhat c6 s6 hang 6x, sb thi hai ¢6 s6
hang x. Vay dé triét tieu hét x, ta nhan 6 vao s thtr hai va xét hiéu véi sé thir nhat.

Tuong tu, ta cling c6 phuong phap “khu” :
7(6X+11y) —11(x+7y) = 42X+ 77y-11x-77y = 31x:31.
Sau do 1ap luan tuong tu nhu trén.
I11. BAI TAP
2.55. Tim tap hop cac boi chung cua 12 va —30.
2.56. Tim tap hop cac wdc chung cua —60;45;—105.
2.57. Véi n e Z, céac sb sau la chin hay Ié ?
a) (3n—4)(3n+19). b) N> —n+1.
2.58. Tim céc s6 nguyén a, biét:

a) a+2laudccua’.
b) 2ala uwdc cua —10.
c) 12 laboicoa 2a+1.

2.59. Chizng minh rang néu a € Z thi:

a) P=a(a+2)-a(a—5)—7 laboicua7.
b) Q=(a-2)(a+3)-(a-3)(a+2) laséchan.
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2.60. Tim X,y € Z, biét:

a) (2x-1)(y-4)=-13.
b) (5x+1)(y-1)=4.
C) 5Xy—-5x+y=>5.

2.61. Cho X,y eZ. Chang minh ring: 5x +47y 1a boi cua 17 khi va chi khi x +6yla boi cua
17.

2.62. Tim X € Z sao cho:

a) Xx—4laboicua x-1.
b) 2x—1la uéc cua 3x + 2.

2.63. Tim x € Z sao cho:

a) X*+2laboicua x+2.
b) x—11a uwéc cia x> —2x + 3.

2.64. Chitng minh rang véi moi a € Z ta co:

a) (a—1)(a+2)+12khong la boi cua 9.
b) 49khéng la woc cua (a+2)(a+9)+21.
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l.
1. Phép chia véi s6 dw am

Chuyén dé ning cao. PONG DU
KIEN THU'C CAN NHO

Chia s6 nguyén acho sb nguyén b > Ota duoc:

a=bg+rvsei 0<r<b-1.

- Néu r=0 thi a chia hét cho b (ki hiéu 12 a:b) hay a la boi caa b (a e B(b)), hay b
la wdc cuaa (b eU(a)).

- Néu r =0 thi phép chia a cho b 13 phép chia c6 du.

- S dur co thé chon 1a sb nguyén am.

Vi du: Chia 19 cho 4, ta c6: 19 = 4.4+ 3 (thuong 1a 4, du 3)
Hoac 19=4.5-1 (thuong 1a 5, du —1).

* Nhgn xét : Viéc sir dung s6 du am gitp ta c6 thé lya chon sé du c6 gia tri tuyét doi
nho.

Trong trudng hop tong quat : a=b.q+r, ta co:
e Néubchinthire —9+1;—E+2;...;0;1;...E :
2 2 2
e Néub léthi re{—ﬂ;—ﬁ;...;o;l;...g}.
2 2 2

Vi du : Khi chia mot sé cho 6 thi s6 du co thé 1a —2;-1;0;1;2; 3.

Khi chia mot s6 cho 5 thi s6 du c6 thé 1a —2;-1;0;1; 2.

2. Pong dw

2.1. Dinh nghia

Cho a,b 1a c4c s6 nguyén va n 1a s6 nguyén duong. Ta noi a ddng du véi b theo médun
n, ki hiéu 1a a=b(modn) < (a—b):n.

Nhdn xét: Néu a chia b du r thi a = r(modb).

2.2. Tinh chdt: Vi moi a,b,c,neZ va n > 0,ta co:
a) a=a(modn)
b) a=b(modn)= b=a(modn)
c) a=b(modn),b=c(modn)= a=c(modn)
d) a=b(modn)=a+tc=b+c(modn)
e) a=b(modn)= ac=bc(modn)

f) ac=bc(modn) va (c,n)=1=a=h(modn)
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g) a=b(modn)=a“=Db"(modn),Vvk>1.

Il.  MOQT SO DANG TOAN UNG DUNG
1. Chitng minh quan hé chia hét

* Phirong phdp : Dé ching minh a:mta chiing t6 a = 0(mod m).
Vi du 1. Ching minh rang: (2222%% +5555%%):7.
Gidi

Ta co: 2222 =3(mod7) hay 2222 =-4(mod7);

5555 = 4(mod 7)
= (2222 + 555" ) = | (-4)"*" + 472 |(mod 7)
= (2222°% 4 5555 ) = -47% (4% ~1)(mod 7)
Lai c6 47 =(4°)" =64, ma 64 =1(mod7) nén 4% =1(mod7)
= 4% —1=0(mod 7) = —4”* (4** —1) = 0(mod 7).
Do vay (2222 +5555”%) = 0(mod 7)
hay (2222%% +5555% ):7
Nhu vay taco a=b(modn) < (a—b):n.
Nhgn xét: Néu a chia b du rthi a=r(mod b).

2.2. Tinh chdt: V&i moi a,b,c,neZ va n>0, ta co:

a) a=a(modn)

b) a=b(modn)=b=a(modn)
c)a=b(modn), b=c(modn)=a=c(modn)
d) a=b(modn)=a+c=b=+c(modn)

e) a=b(modn)=> ac =bc(modn)

f) ac=bc(modn);(c,n)=1=a=b(modn)
g) a=b(modn)= a“ =b*(modn), vk >1
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I1. MQT SO DANG TOAN UNG DUNG
1.Chieng minh quan hé chia hét

* Phuong phap: Dé ching minh a i m ta ching té a=0(modm).
Vi du 1. Ching minh réng: (2222%%° + 555577 ) :7
Gidi
Taco: 2222 2222 =3(mod7) hay
5555 =4(mod7)
= (2222 +5555™% ) = | (—4)** + 4% |(mod7)
= (2222°% + 555577 ) = -4 (4% —1)(mod 7)
Lai c6 4% =(4°) " =64, ma 64=1(mod7) nén 4°* =1(mod7)
= 4% —1=0(mod7) = —4%% (4% ~1) = 0(mod 7)
Do vay (2222%% + 5555 ) = 0(mod7) hay (2222°*% +5555”%) 7.
Vi dy 2. Ching minh ring: A=(7.5"" +12.6") 19
Gii
Tact: 5" =(5?) =25" = A=7.25"+12.6"
Vi 25=6(mod19) nén 25" =6"(mod19)
= A=7.6"+12.6"(mod19) < A=19.6"(mod19)
Suy ra: A=0(mod19)
Vay A:19.
Vi du 3. Ching minh rang: A= (232n +5)E7 véi moi ne N,
Gii

Taco: 2°=8=1(mod7). Ta di tim s6 du ciia 2°" khi chia cho 3.
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Vi 4=1(mod3) 4" =1(mod3) hay 2*" =1(mod3).

= 2" chia cho 3 du 1. Gia st 2" =3k +1,k e N.

Taco: A=2""+5=28"+5.

Vi 8 =1(mod7) = 2.8=2(mod7) = 2.8 +5=2+5(mod7)
hay A=0(mod7)

Vay A chia hét cho 7.
2. Tim s6 duw, chir s6 tan cuing
2.1. Tim $6 dw khi chia @ cho b>0

Néu a=r(modb) va 0<r <b thi r lasé du khi chia a cho b.

Vi du 4. Tim s6 du khi chia 3 cho 7.
Giai
Taco: 3 =2(mod7)= 3° =(3) =1(mod7)
=(3°)" =1(mod7) hay 3** =1(mod7.)
Mat khac: 3% =2(mod7) nén 3*°° =3%3% =1.2(mod7)
hay 3% chia cho 7 du 2.
Nhgn xét:
Pé tim s6 du khi chia @" cho b >0, ta lay lily thira v&i s6 mii ting dan cua a chia

cho b dé tim sé du. Ta s& ding lai dé xem xét khi tim dugc s6 du co gia trj tuyét doi
nhé hodc 1a mot gia tri dic biét c6 lién quan dén cac tinh hudng cua bai toén.

2.2. Tim mét chir s6 tan cung

* Phuong phap: Néu a=r(mod10) va 0<r <10 thi r Ia chir sb tan cung cia a.

- Néu a c6 chir sb tan cung 12 0; 5; 6 thi @" ciing c6 chit s6 tan cung nhu a, tuc la:
a" =a(mod10).

- Néu a c6 chir sé tan ciing 1a 4; 9 thi a® c6 chit s tan cing 14 6; 1.
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Néu a=4(mod10)= a*=6(mod10), nén a** = 6(mod10).
Néu a=9(mod10) = a’ =1(mod10), nén a** =1(mod10).
— Dé tim chir s6 tan cung caa a" ta chia n cho 2.
-Néu a c6 chir sé tan cung 1a 2; 3; 7; 8 thi ta 4p dung mét trong cac két qua sau:
2" =6(mod10); 3*=1(mod10); 7*=1(mod10); 8" =6(mod10).
= Pé tim chir s6 tan cung caa a" ta chia N cho 4.
Vidu5. Cho A=2012?"" Tim chit s tan cling cua A.
Giai
Tac6 sé mii 2013=4.503+1
Vi 2012 =2(mod10) nén 2012* = 6(mod10)
— 201278 = 2012%"2.2012 = 6.2(mod10) hay 2012%" = 2(mod10)
Vay A c6 chir sb tan cing 12 2.
2.3. Tim hai chir s6 tan cung

* Phuong phap: Néu a=r(mod100) va 10<r <100 thi r Ia hai chir sé tan cung cua
a.

Ta c6 nhan xét sau:

2%° =76(mod100); 3 =1(mod100); 6° = 76(mod100);
7* =1(mod100); 5% = 25(mod100).

Ma 76" = 76(mod100)va 25" = 25(mod100),n > 2.

Suy ra: a”* =00(mod100) néu a=0(mod10)
a” =1(mod100) néu a=1;3; 7; 9(mod10)
a” =25(mod100) néu a=5(mod10)
a® =76(mod10) néu a = 2;4;6; 8(mod10).

Vay dé tim hai chi s6 tan cing cua a" ta ldy sé mii n chia cho 20.
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Vi du 6. Chosd A=2012?", Tim hai chi sb tan cling cua A.
Giai
Tacé: 2013=20.100+13

Vi 2012 = 2(mod10) nén 20127 = 76(mod100)

100

= (2012%) " =76(mod100) hay 2012°* =76(mod100) (1)
Mat khac: 2012 =12(mod100)=> 2012° =12° (mod100)

Hay 2012° =84(mod100) = (2012° )" =56(mod100)

Hay 2012 =56(mod100) = 2012*" = 72(mod100) ®)

Tir (1) va (2) suy ra: 2012%% = 201222012 = 76.72(mod100)

Hay 2012**" = 72(mod100).
Vay A c6 hai chir s6 tan cung 1a 72.

I11. BAI TAP
2.65. Chung minh rang: (22002 —4)531.
2.66. Tim s du trong phép chia: 5 + 7*° cho 12
2.67. Tim s6 du cua s6 A =3"% + 4 khi chia cho 11 va khi chia cho 13.
2.68. Chiing minh rang néu X khong chia hét cho 3 thi x* =1(mod3)
2.69. Chitng minh rang:
a) Néu a=1(mod2) thi a’® =1(mod8)
b) Néu a=1(mod3) thi a’®=1(mod9)
2.70. Gia st (x2 + y2)53. Chung minh rang: X:3 va y:3.

2.71. Ching minh ring: 19242 119201124 véi moi ne N".

2.72. Chitng minh rang:
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a) (1991*" ~1997"*):10 b) (2° + 2% ):100.
2.73. Chizng minh rang véi moi ne N ta co:

a)(zz“”“ + 7)511

b) "' +n"?+...+n°+1 chiahét cho n—1 (v6i n>1).
2.74. Cho n e N. Chang minh rang :

a) 5" +26.5" +8°"":59

b) (4*" -3 -7):168 (nx1).
2.75. Chitng minh rang 9" +1 khéng chia hét cho 100, véi moi n e N.
2.76. Tim s6 tu nhién N sao cho:

a) (2% +3°")i19 b) (n.2"+1):3.
2.77. Tim hai chix s6 tan cung caa cac sb sau:

a) A=7% b) B = 20°"
2.78. Cho s6 C =1978"%

a) Tim chit sb tan cung cua C.

b) Tim hai chit s6 tan cuing cua C.
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PHAN HINH HOC

Chuong I. POAN THANG.

Chuyén dé 1. PIEM. PUONG THANG
A. KIEN THUC CAN NHO

1. Piém A thudc duong thang d ki hiéu 1a
Aed Khi ba diém A, B, C cing
thuc mot dudng thiang ta nédi ching
thang hang (h.1). Hinh 1

2. Diém M khéng thudc dudng thing d ki
hiéu 1a M ¢d Khi ba diém A, B, M
khong cung thudc bat ki dudng thang

d

nao ta néi chung khong thang hang

(h.2). A B

Hinh 2
3. Trong ba diém thang hang c6 mot diém va chi mot diém nam giira hai diém khac.

Trong hinh 1, diém B nam giira hai diém A va C.
4. C6 mot duong thang va chi mot dudng thang di qua hai diém A va B.

Puong thang d trong hinh 2 con duoc goi 1a dudng thang AB. Ta con dit tén dudng thang
bang hai chir cai thuong vi du duong thang xy.

B. MOQT SO Vi DU
Vi du 1. Trén duong thang lay 4 diém A, B, C, D theo tht ty d6 va 1y diém O ¢ a.
a) Hay ké tén cac trudng hop mot diém nam giira hai diém khac.
b) C6 bao nhiéu nhom ba diém khéng thang hang?
Gidi (h.3)
a) C6 4 truong hop mot diém nam giira hai diém khac 1a:

- biém B nam gitra A va C;

; ‘ 0
- biém B nam gitta A va D;
- Piém C nam giira A va D; a
- Piém C nam giita B va D. A B C D
Hinh 3

b) C6 6 nhom ba diém khéng thang hang 1a:
(O;A;B); (O; A;C); (O; A;D); (O;B; C) ; (O; B; D) va (O; C; D).
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Luu y: Ban dé dang nhan thiy diém B nam giira hai diém A va C nhung cé thé ban b6
sot truong hop B nam gitra A va D. Bé khic phuc tinh trang trén ban can nho
trong ba diém thang hang, c6 mot va chi mot diém nam gitra hai diém con lai.

Vi du 2. Cho truéc mét sé diém trong d6 khong co ba diém nao thang hang. V& cac
duong thang di qua cac cap diém. Hoi vé dugc bao nhiéu duong thang néu sb
diém cho trudc la:

a)4 diém A, B,C,D;

b) 5 diém A, B, C, D, E;

¢) n diém (neN;n>2)

Giai

a) V6i 4 diém A, B, C, D cho trude
trong d6 khéng co6 ba diém
nao thang hang thi c6 thé vé

dugc 6 duong thiang la: AB, Hinh 4
AC, AD, BC, BD va CD
(h.4).
b) Véi 5 diém A,B, C, D, E cho
trude trong d6 khong cd diém . B
nao thang hang thi c6 the vé
duoc 10 dudng thing la:
AB, AC, AD, AE;
BC, BD, BE; 7\P N
CD, CE va DE (h.5). Hinh 5

¢) Chon mot trong sé N diém da cho réi ndi diém d6 véi n—1 diém con lai ta dugc
n—1 duong thang. Lam nhu vay véi tat ca N diém ta duoc (n —1).n duong
thang. Nhung do mdi dudng thang da duoc tinh hai lan (vi duong thang AB véi

, n(n-1 ,
duong thang BA chi la mét) do do6 thuc su chi vé dugc % duong thang.

Luu y:
- Néu n 1a sb diém cho trude trong d6 khong co ba diém nao thang hang thi cong thirc

n.(n-1)
2

gilp ta tinh duoc sé duong thing di qua cac cap diém.

- Nguoc lai, néu n 1a sé duong thing cho trudc doi mot cat nhau va khéng co ba,

. ) . n(n-1 .
bon,... duong thang nao dong quy thi céng thic % giup ta tinh duoc so

giao diém cua tat ca céc cip duong thang.
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Vi du 3. Cho trudc mot sé diém trong d6 c6 dung ba diém thang hang. Vé cac duong
thang di qua cac cip diém. Hoi vé& duoc bao nhiéu dudng thing néu sé diém cho
trudce la:

a) 7 diém; b) n diém (neN,n>3).
Gidi
a) Néu trong 7 diém da cho khong co6 ba diém nao thing hang thi sé duong thiang vé
duoc 13 % =21 (dudng thang).
Bay gior xét dén ba diém Fhéng hang, qua ching chi v duoc mot duong thang. Néu ba
diém nay khéng thang hang thi s¢ vé dugc ba duong thang.
S6 duong thang giam di la : 3—1=2 (duong thang).

Vay vé duoc tat ca 21— 2 =19 (duong thang).

b) Lap luan tuong tu nhu cdu a) ta duoc dap sb = 2 (dwong thang).

n.(n-1)
2

Vi du 4. Cho truéc N diém trong d6 c6 ba diém thang hang. V& cac duong thang di qua
cac cap diém. Biét s6 duong thing vé duoc tat ca 1 28, timsé n?

Gidi

n.(n-1)

Ta co: = 28.

Suyra: n.(n-1)=56=8.7
Vi n va n—1 1a hai sé ty nhién lién tiép nén n=8.

C.BAI TAP

1.1. Xem hinh 6 roi cho biét:

- C6 bao nhiéu nhém ba diém thiang
hang?
- C6 bao nhiéu truong hop mot diém nim

giira hai diém khac?
Hinh 6
1.2. V& so d6 trong 9 cay thanh 9 hang, mdi cay 3 hang.
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1.3. Cho trudc mot s6 diém trong d6 khong c6 ba diém nao thang hang. Néu bét di ba diém thi
s duong thang vé duoc qua céc cap diém con lai chi 1a 36. Hoi néu khdng bét di ba
diém thi vé& duoc bao nhiéu duong thang?

1.4. Cho 5 diém A, B, C, D, E. V& cac duong thing di qua cac cap diém. Hoi 5 diém di cho
phai c6 diéu kién gi dé s duong thang vé duoc la:

a) 10; b) 5; c) 6.

1.5. Cho truéc N diém trong d6 khong c6 ba diém nao thang hang. Néu bét di 1 diém thi sé
duong thang vé duoc qua cac cap diém giam di 10 duong thang. Hoi lic d6 da cho bao
nhiéu diém?

1.6. C6 16 duong thang cit nhau doi mot va khong cé ba duong thang nao ciing di qua mot
diém. Hoi c6 tt ca bao nhiéu giao diém cua 16 dudng thang da cho?

1.7. Cho mot sé duong thang cit nhau d6i mot va khong c6 ba dudng thiang nao ciing di qua
mot diém. Biét co tat ca 190 giao diém, tinh s duong thang da cho.

1.8. Cho trudc 12 duém trong d6 c6 dang 4 diém thang hang. V& cac duong thang di qua cac
cap diém. Hoi vé duoc bao nhiéu duong thang?

1.9. Cho a,b,c 1a ba dudng thang phan biét. Hay cho biét sé giao diém cua ba duong thang
nay.

1.10. V& 5 duodng thang sao cho ching c6 nhiéu giao diém nhat.

1.11. Hai duong thang m va n c¢6 chung diém O. Hay néu diéu kién dé:
a) M va n 1a hai duong thang phan biét;
b) M va n 1 hai duong thang tring nhau.

1.12. Cho bén diém A, B, M, N sao cho diém M nidm giira hai diém A va B; diém B nam giira
hai diém M va N. Chuang to rang hai duong thang AB va MN triing nhau

1.13. Cho hai dudng thang a va b cét nhau tai O. V& cac diém P va Q sao cho ching khéng
nam trén hai duong thang nay. Néu cach xac dinh mot diém M thudc duong thang a
hoic dudng thang b sao cho ba diém M, N, Q thang hang.
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Chuyén dé 2. TIA
A. KIEN THUC CAN NHO

1. Hinh gdm diém O va mot phan duong thang bi

chia ra boi diém O duoc goi la mot tia géc

O. Trén hinh 7 ta c6 tia Ox. Hinh 7
2. Hai tia chung gdc tao thanh dudng thang goi la u

hai tia d6i nhau. Trén hinh 8 ta c6 hai tia

Ox va Oy d6i nhau.
Nhin xét: Moi diém trén duong thing 1a gbc Hinh 8
chung cua hai tia d6i nhau.
3. Hai tia trung nhau: Trén tia Ox liy mot diém
M (M khac O). Khi @6 hia tia Ox va OM
trung nhau. (h.9).

Hai tia trung nhau chi coi la mot tia. 0 M
4. Mbi quan hé gitra mot diém nam gitra hai diém .
khic véi hai tia déi nhau, hai tia trang HINN 3
nhau.
Xét ba diém A, O, B thang hang (h.10).
e Néu hai tia OA, Ob dbi nhau thi géc O nam
gitta A va B
e Nguoc lai, néu diém O nim gitta A va B thi hai A 0

tia OA va OB d6i nhau; hai tia AO, AB

trung nhau, hai tia BO, BA trung nhau. Hinh 10

B. MOT SO Vi DU

Vi du 1. Trén duong thang xy liy ba diém m, O, N (h.11)

M 0 N

Hinh 11
Hay ké tén:
a) Cac cap tia d6i nhau;
b) Céc tia triing nhau géc O, céc tia tring nhau gbc M.
Giai
a) C6 ba cap tia dbi nhau 1a: Mx va My; Ox va Oy; Nx va Ny.

b) C6 hai cap tia tring nhau goc O 1a: Ox va OM, Oy va ON.
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C6 ba tia trung nhau goc M 1a: MO, Mn va My.
Luu y: Ba tia trung nhau nay chi coi la mot tia.

Vi du 2. Cho diém O nam gifta hai diém A va B va diém M sao cho hai tia OM va OB
triing nhau. Chtng to rang:

a) Hai tia OA, OM dbi nhau;

b) Bén diém A, B, O, M thang hang.

Giai (h.12)
a)Vi diém O nam giira hai diém A va B nén hai tia A o M B
OA va OB dbi nhau (1)
Hinh 12
Mat khac hai tia OM va OB trung nhau (2)

Nén tir (1) va (2) suy ra hai tia OA, OM dbi nhau.
b) Hai tia OA, OB d6i nhau nén ba diém O, A, B cling thusc mot dudng thang.
Hai tia OA, OM ddi nhau nén ba diém O, A, M ciing thuoc mét duong thang.

Hai duong thang nay c6 hai diém chung 1a O va A nén ching trung nhau do d6 4 diém
A, B, O, M thang hang.

C.BAI TAP
1.14. K& tén céc tia c6 trong hinh 13.

1.15. Trong hinh 14 c6 bao nhiéu tia?

n p
m u
0 @]
X D y
X A B y v/C E\in
q
Hinh 13 Hinh 14

1.16. Trén mot duong thang ldy n diém A, A,,..., A . Qua cac diém nay vé& cic duong thang

song song v&i nhau. Tinh gia tri cau n dé trong hinh c6 dung 100 tia.
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1.17. Cho diém O nim gitra hai diém M va N. Trén tia Om ldy diém E, trén tia ON ldy diém F.
Giai thich vi sao:
a) Hai tia BO va BC d6i nhau;
b) Piém B nam giita hai diém O va C.
1.18. Cho diém O nam giita hai diém A va B, diém B nam giira hai diém A va C. Giai thich vi
Sao.
a) Hai tia BO va BC d6i nhau;
b) Diém B nam gitra hai diém O va C.
1.19. Cho diém B nam giita hai diém A va C, diém C nam giita hai diém B va D. Chung t6
rang:
a) Hai tia BA, BD ddi nhau; b) Hai tia CA, CD déi nhau.
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Chuyén dé 3. POAN THANG

A.KIEN THUC CAN NHO
1. Poan thiang AB 1a hinh gém diém A, diém B
va tat ca cac diém nam giita A va B (h. 15).

Ae

Hinh 15

2. Mdi doan théng c6 mot do dai. PO dai doan th'flng 12 mot s6 16n hon 0.
3. Néu diém M nim giira hai diém A va B thi AM + MB = AB.
4. Trén tia Ox bao giod cling v€ dugc mot va chi mot diém M sao cho OM =a (don vi

dai).

5. Trén tia Ox, OM =a, ON =b, néu
0<a<Db thi diém M nam giita hai diém O va N
(h. 16).

B. MQT SO Vi DU

Vi du 1. Trén duong thing xy ldy ba diém A, B, C.

a) Ké tén cac doan thang c6 trong hinh.

b) Cho biét AC =3cm, BC =5cm. Tinh do dai AB.

Giai
a) Trong hinh c6 ba doan thang AB, AC va BC.
b) Xét ba trudong hop.
e Truong hop diém A nam giita diém B va
C (h. 17).
Tacdé: BA+ AC=BC
BA+3=5
AB=5-3=2 (cm)
e  Truong hop diém B nam giira hai diém A va C
Taco: AB+BC=AC
AB+5=3 (vo Ii)
e Trudng hop diém C nam giita hai diém A va B
Tacd: AC+CB=AB
3+5=AB
AB =8 (cm)
Vay AB =2cm hodc AB =8cm

Hinh 16

-~ -

- -

e ————

N —_——_ -

— -~

Hinh 18

Luu y: Khi dé bai khong cho biét vi tri tuong d6i gitta ba diém A, B, C thi phai xét ting
truong hop vi tri ciia mdi diém dbi véi hai diém con lai. Néu khong s& bo sot dap sb.
Vi du 2. Trén duodng thing xy 1a bon diém C, E, F, D theo thir tw d6. Biét CD = 7cm,

EF=3cm, FD =2cm.
a) So sanh CE va EF.

b) Tim nhiing cip doan thang bang nhau trong hinh v&.

Gii (h. 19)
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a) Diém F nam giita hai diém E va D

7
nén ED=EF +FD=3+2=5 (cm). e .
Diém E nam giita hai diém C va D e LN
nén x C E 3 F o Dy

CE+ED=CD
— CE=CD-ED=7-5=2 (cm)
b) Tacd CE =ED (=5cm)
Vi du 3. Cho ba diém A, B, C sao cho AB =2cm, BC =4cm va CA=3cm. Hoi ba diém
A, B, C c6 thang hang khdng? Vi sao?

Hinh 19

Giai

e Gia str diém A nam giira B va C, khi d6 thi BA+ AC = BC tirc

2+3=4 (voli)

Vay A khong nam gitra B va C.

e Gia sir diém B nam giira A va C, khi d6 thi AB+BC = AC tiic

2+4=3 (voli)

Vay B khong nam giita A va C.

e Gia str diém C nam giita A va B, khi d6 thi AC +CB = AB tirc

3+4=2 (vo i)

Vay C khong nim giira A va B.

Trong ba diém A, B, C khong c6 diém nao nam giita hai diém con lai néu ba diém nay
khong thing hang.

Luu ¥: Ban c6 thé giai bai toan trén bang cach khac gon hon nhu sau:

Tacé BA+ AC = BC (vi 2+3+4)nén A khong nam giita B va C.

AB + BC = BC (Vi 2+4 #3) nén B khong nim giita A va C.

AC +CB = AB (Vi 3+4 % 2) nén C khong nim giira A va B.

Trong ba diém A, B, C khong c6 diém nao nam giita hai diém con lai néu ba diém nay
khong thang hang.

Vi du 4. Trén tia Ox 13y cic diém A va B sao cho OA=2cm; OB =5cm. Trén tia ddi
clia tia Bx 14y diém M sao cho BM =OA. Tinh d6 dai AM.

Giai. (h. 20)
Trén tia Ox c6 OA< OB (2<5) nén diém A

nam gitta hai diem O va B do do

OA+AB=0B L
— AB=0OB-0A=5-2=3 (cm). < e e
Taco BM = OA=2cm. O " A? M B X
Trén tia BO c0 BM <MA (2<3) nén
Hinh 20

diém M nam giira B va A.
Taco BM + MA=BA
2+MA=3=MA=1cm

C. BAI TAP
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1.20. Trong hinh 21 dudng thang nao, tia «
nao cat doan PQ? A n

1.21. Cho bén diém A, B, C, D. V& céc y
doan thang c6 hai dau 1a hai trong
s6 cac diém d3 cho. Hoi v& duoc tat y m
ca bao nhiéu doan thang.

1.22. Cho truéc n diém. V& cac doan
thiang c6 hai dau 13 hai trong céc
diém da cho. Biét v& dugc tat ca 36 P
doan thang. Tinh gia tri cua n.

1.23. Trén doan thang xy, liy bon diém Hinh 21
A, B, C, D theo thir tyr d6. Cho biét
AC >BD. Hay so sanh hai doan
thang AB va CD.

1.24. Cho doan thang AB. Trén ta d6i cua tia AB ldy diém M sao cho AM =1cm. Trén tia ddi
ctia tia BA 13y diém N sao cho BN =2cm . Hay so sanh hai doan thing BM va AN.

1.25. Cho diém M nam giita hai diém A va B; diém B nim giita hai diém A va C. Biét
AM =3cm, MB =2cm, BC =1cm. Tinh d¢ dai AC.

1.26. Cho doan thang AB=7cm. Liy diém M niam giita A va B sao cho MA—MA=3cm.
Tinh d6 dai cac doan thang MA va MB.

1.27. Cho doan thang AB =6cm. Trén duong thang AB ldy diém M sao cho MA=2MB. Tinh
d6 dai doan thang MB.

1.28. Cho ba diém A, B, C. Biét raing AC =3cm, BC =2cm va AB =5cm. Hoi hai tia CA va
CB ¢6 vi tri nhu thé nao ddi voi nhau?

1.29. Trén tia Ox ly cac diém A va B sao cho OA=4cm, AB =2cm. Tinh d¢ dai doan thang
OB.

1.30. Trén tia Ox lay cac diém M va N sao cho OM =3cm, MN =5cm. Tinh do dai doan
thang ON.

1.31. Trén tia Ox lay ba diém A, B, C sao cho OA=2cm, OB =3cm, OC =5cm. Tim céc cip
doan thang bang nhau trong hinh v&.

1.32. Trén tia Ox léy cac diém M va N sao cho OM =m, ON =m+n trong d6 m>n>0.
Hay so sanh OM va MN.

QO e
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Chuyén d@é 4. TRUNG PIEM CUA POAN THANG
A. KIEN THU'C CAN NHO
1. Pinh nghia: Trung diém M cua doan thing AB la diém nam giita A va B va cach déu
A, B (MA=MB).
2. Tinh chit: Néu M 1a trung diém

A

Zu
W

ciia AB thi MA=MB =22 (h. 22).
2 Hinh 22
B. MQT SO Vi DU
Vi du 1. Cho doan thing AB c6 d¢ dai 1a 5cm. Trén doan thing nay lay diém C sao cho
AC =3cm. Goi M 1a trung diém ctia CB. Tinh d6 dai AM.
Giai. (h. 23)
Diém C nim giira A va B

)
nén AC+CB=AB =T TTTTTS -~
— CB=AB-AC =5-3=2 (cm) S e —
ViM la trung diém cta CB A 3 c M B
Nén MBzc—szgzl(cm). Hinh 23

Diém M nim giira A va Bnén AM + MB = AB.

Suyra AM =AB-MB=5-1=4 (cm).

Nhdn xét: Trong 15i giai trén dya vao nhan biét truc quan qua hinh v& ta noéi diém M
nim gitra hai diém A va B ma khong giai thich 1i do vi chudn kién thtrc ki ning mén Toan 6
khong yéu cau phai giai thich.

Néu mudn giai thich ban c6 thé 1ap luén nhu sau:

Trén tia BA c6 BM <BA (1<5) nén diém M nim giira hai diém A va B. Van dé ¢ day
1a ban phai xét tia gbc B.

Vi du 2. Cho doan thang AB =6cm. Lay diém M nam giita hai diém A va B sao cho

AM = % AB . Trén tia MB 13y diém O sao cho MO = %AM . Chimg t6 rang:

a) Piém O khong phai 13 trung diém cua doan thang MB;
b) Piém O 1a trung diém cua doan thang MB.
Giai. (h. 24)

1 1

a) Taco AM:EAB=§.6=2(cm). 6
MO=1am =12-1 (cm) S — N
> > - ATV o B

Vi diém M niam giita A va B nén Hinh 24

AM +MB=AB.

Suyra MB=AB—-AM =6-2=4 (cm).

Trén tia MB c6 MO < MB (1< 4) nén diém O nam gitra hai diém M va B.
Do d6 MO+ 0B =MB.
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Suyra OB=MB-MO=4-1=3 (cm).

Viay OM <OB (1<3), do d6 O khong phai 13 trung diém cua doan thang MB.

b) Trén tia BA c6 BO < BA (3<6) nén diém O nam giira hai diém B va A (1)

Taco BO+OA=BA=0A=BA-BO=6-3=3 (cm).

Vay OA=0B(=3cm) (2)

Tir (1) va (2) suy ra O 1a trung diém cta doan thing AB.

Vi du 3. Trén duong thang xy liy mot diém O. Trén tia Ox lay diém M sao cho
OM =2cm. Trén tia Oy lay diém N va P sao cho ON =2cm va OP =a > 2cm.

a) Ching t6 rang O 1a trung diém cua MN.

b) Tim gia tri cua a &é N 14 trung diém cta OP.

Giai. (h. 25)

a) Hai tia OM, ON d6i nhau nén

diém O nam gitra hai diém M va N 2 //__a_\\

(1) i S

Mit khac OM = ON (= 2cm) () X o N Py
Tu (1) va (2) suy ra O la trung Hinh 25

diém cua doan thang MN.

b) Trén tia Oy c6 ON <OP (vi 2<a) nén diém N nam giita hai diém O va P.
Tacd ON+NP=0OP=NP=0OP-ON =a-2.
Dé N 1a trung diém ctia OP thi phai c¢6 thém diéu kién:
NP=ON<a-2=2<a=4 (cm).

C. BAI TAP

1.33. Cho doan thang AB va diém O nam giita hai diém A va B. Biét AO :%AB, chimg to

rang diém O 1a trung diém cua doan thang AB.

1.34. Cho ba diém M, O, N thang hang. Biét OM =ON , chimng t6 rang O la trung diém cia
MN.

1.35. Trén duong thang xy ldy 5 diém M, N, O, P, Q theo tht ty d6 sao cho
MN = NO = OP = PQ . Tim nhitng diém 1a trung diém ctia mot doan thang.

1.36. Trén tia Ox ldy hai diém A va B sao cho OA=4cm; OB =6cm. Goi M va N lan luot 1a
trung diém cta OA va OB. Tinh d6 dai MN.

1.37. Cho ba diém P, O, Q sao cho OP =0Q =2cm; PQ =3cm. Hoéi diém O c6 phai 1a trung
diém cua doan thang PQ khéng? Vi sao?

1.38. Trén tia Ox Iy hai diém A va B sao cho OA=4cm, OB =6cm. Goi M 1a trung diém cta
OA.
a) Tinh d6 dai BM.
b) Chimng to rang A 1a trung diém cua doan thang MB.

1.39. Trén doan thang AB lay hai diém M va N. Cho biét AB=7cm; AM =3cm; BN =2cm.
Chung t6 rang N 14 trung diém cua doan thang MB.
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1.40. Trén duong thang xy ldy mot diém O va hai diém M, N sao cho OM =1cm;
ON =2,5cm. V& cac diém A va B trén duong thang xy sao cho M 1 trung diém ciia OA,
N 14 trung diém ctia OB. Tinh d6 dai AB.

1.41. Cho doan thang AB =2" (cm). Goi M, la trung diém ctia doan thang AB, M, la trung
diém ciia doan thang M,B, M, la trung diém ciia doan thang M,B... va M, la trung
diém ciia doan thang M,B . Tinh d¢ dai cia doan thang M M, .
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Chuyén dé néng cao.

CAC DAU HIEU NHAN BIET MOQT PIEM NAM GIUA HAI PIEM KHAC

A. KIEN THU'C CAN NHO

Ta da biét tong AM + MB = AB néu diém M nam giita A va B. Con mudn ching to mot
diém 13 trung diém cua mot doan thang ta phai chimg t6 diém d6 ndm gitra hai dau doan thing
va cach déu hai dau doan thing. Nhu vdy, nhiéu khi ta phai ching to mot diém nim giira hai
diém khac.

Binh thuong, ta nhan biét mot diém nam gitra hai diém khac nhau mot cach truc quan
qua hinh v&. Tuy nhién, dé rén luyén tu duy tich cuc, trong chuyén dé niy ta s& ching t6 mot
diém nam giira hai diém khac bang nhitng 1ap luan chinh xéc, suy luan c6 can ctr.

Nhiing d4u hiéu nhan biét mot diém nam gitra hai diém khac ma ta d van dung dé giai
mot sb bai

tap la:
e Ddu hiéu 1: Néu hai tia MA, MB . . .
déi nhau thi diém M nim gita hai diém A A B
va B (h. 26?. ’ Hinh 26
e Ddu hiéu 2: Néu AM +MB = AB U, R}
thi diém A nam giita hai diém A va B P ~ey e
(h.26). 0 A B X
e Ddu hiéu 3: Néu tia Ox c¢o Hinh 27

OA<OB thi diém A nam giira hai diém O
va B (h.27)
Sau ddy ta s& xét thém hai ddu hiéu méi:
e Ddu hiéu 4: Trén tia Ox c6 OA<OM < OB thi diém M nam giita hai diém A va B (h.

28).

Ta c6 thé giai thich nhu sau: e ~—

- Trén tia Ox c6 OA<OM nén diém A nam LI T, \\g
giita hai diém O va M, do d6 hai tia MA, MO tring O A M B X
nhau (1) Hinh 28

- Trén tia Ox c6 OM < OB nén diém M nam giira hai diém O va B

Do d6 hai tia MB, MO d6i nhau (2)

Tir (1) va (2) suy ra hai tia MA, MB d6i nhau.
Vay diém M nam giira hai diém A va B.

e Ddu hiéu 5: Cho diém O nam giira hai
diém A va B, diém M nim gitra O va A, diém N
nam giita O va B. Khi d6 diém O nam giita hai Hinh 29
diém M va N (h. 29).
Ta c6 thé giai thich nhu sau:
- Vi diém O nim giita hai diém A va B nén hai tia OA, OB d6i nhau (1)
- Vidiém M nam giita hai diém O va A nén hai tia OM, OA tring nhau  (2)

A M O N B

102



CAC CHUYEN DE CHON LOC TOAN 6, TAP 1

- Vi diém N nim giita hai diém O va B nén hai tia ON, OB tring nhau ~ (3)

Tir (1), (2), (3) suy ra hai tia OM, ON déi nhau, do d6 diém O nim giita hai diém M va

B. MOT SO Vi DU

Vi du 1. Cho ba diém A, O, B sao cho OA=2cm, OB =3cm va AB =5cm. Liy diém M
nam trén duong thang AB sao cho OM =1cm. Tinh d6 dai doan thang AM.

Giai

Tacd AO+OB=AB (vi 3+2=5) nén diém O nam gitta hai diém A va B (dau hiéu 2).
Suy ra O nam trén duong thang AB va hai tia OA, OB d6i nhau.

e Trudng hop diém M nam trén tia OB

(h. 30) ~=s

Ta c6 hai tia OM va OA ddi nhau do d6 A
diém O nim giira hai diém A va M (dau

Qe
Z ¢
93]

Hinh 30
higu . Khi a6
AM =A0+0OM =2+1=3 (cm). 1
e Trudng hop diém M nam trén tia OA ;\ If/l 6 73
(h. 32).

Ta c6 OM <OA (vi 1<2) nén diém M Hinh 31

nam giira O va A (d4u hiéu 3).

Khi d6 OM + MA=0A.

Suyra AM =OA-0A=2-1=1 (cm).

Vi du 2. Trén tia Ox ldy ba diém A, B, C sao cho OA=3cm, OB =5cm, OC =7cm.
Chung 6 ring:

a) Piém A khong phai 1a trung diém cua doan thang OB;

b) Diém B 14 trung diém cua doan thang AC.

Giai. (h. 32)

a) Trén tia Ox c6 OA<OB (3<5) nén __—------

diém A nam giira hai diém O va B (du hiéu 3).

Tacé OA+ AB =OB 0 A B C

Suyra AB=0OB-0OA=5-3=2 (cm). Hinh 32

Vay OA> AB (3> 2) nén A khong phai 13 trung diém cua doan thang OB.
b) Trén tia Ox c6 OB <OC (5< 7) nén diém B nam giita hai diém O va C (dau hiéu 3).
Tacdé OB+BC=0C,suyra BC=0C-0OB=7-5=2 (cm).

Vay AB = BC (= 2cm). (1)
Trén tia Ox c6 OA<OB <OC (3<5<7) nén diém B nam giira hai diém A va C (d4u
hiéu 4) (2)

Tir (1) va (2) suy ra diém B 1a trung diém cua AC.
Vi du 3. Cho doan thang AB. Goi O 1a diém bét ki nam giita A va B. Ldy diém M nam
gitta O va A, diém N nim giira O va B.
AB

a) Chung té raing MN = -
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b) Ap dung: Cho biét MN =3cm, tinh d6 dai AB.
Gidi. (h.33)

a) Piém M 1a trung diém cia OA nén M niam giita O va

OA _ .; . A, n
A, OM :T. biém N la trung diém cua OB nén
s . OB T T Tt-<.
N nam gita O va B, ON = Ptae LemT TS “~o_ T~<L

Mt khac diém O nam giita A va B
AL a \Y .o N e . Hinh 33
(dé bai cho) nén O namgitta M va N (dau hiéu 5)

Suyra MN =OM +ON :C)2A+OZB :OA—|2—OB = AZB

b) Tacé MN :% nén 3:%,suyra AB = 6(cm)

C.BAI TAP

1.42. V& doan thang AB =2a. Goi M 1a trung diém cua AB. Lay diém N nam gitra A va B
sao cho AN < NB. Héi trong cac diém A M,N va B,M,N diém nao nim gitra hai diém con
lai?

1.43. Cho doan thang AB va trung diém O cua nd. Ly cac diém M va N thudc doan thing
AB sa0 cho AM — BN <%. Hoi diém O c6 phai trung diém ciia MN khong? Vi sao?

1.44. Cho doan thang AB=7cm. Ly cic diém | va K nim gita A va B sao cho
Al =3cm,BK =a(a < 4cm).

a) Tinh d6 dai 1K
b) Xac dinh gia tri cua a dé K 1a trung diém cua 1B
1.45. Trén tia Ox lay hai diém A va B sao cho OA=a,0B=b véi a<b.Goi M la trung

diém ciia AB. Chung to ring OM = anrb .

1.46. Cho doan thang AB=6cm. Lay hai diém E va F nam gita A vd B sao cho
AE + BF = 7cm. Tinh d6 dai EF .

1.47. Trén tia Ox lay ba diém A,B,C sao cho OA=1,5cm ;OB = 3cm;OC = 4,5cm . Hoi trén
hinh v& c6 diém nao 14 trung diém ctia mot doan thang?
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1.48. Cho doan thang AB = 4cm. Trén tia d6i cua tia AB liy diém O sao cho OA = 2cm.
Goi M va N lan luot 1a trung diém cia OA va OB . Hay so séanh:

a) OA v6i MN
b) OM va AN
1.49. Cho doan thang AB=6cm. Liy diém E nam giita hai diém A va B sao cho

AE :§AB .Goi F 1a trung diém cua AE.

a) Chung to rang E 1a trung diém cua BF
b) Goi O 14 trung diém cua EF , giai thich vi sao O ciing la trung diém cua AB.

1.50. Cho doan thang AB 1a trung diém O cua n6. Trén tia ddi cua tia BA ldy diém M bat ki

(M khac B). Chang t6 ring OM — MATMB

1.51. Cho doan thang AB va trung diém O cua n6. Goi M 1a mét diém nam gita A va B
MA — MB‘

nhung khong tring véi O . Chang té raing OM = 5
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HUO'NG DAN GIAI - PAP SO

PHAN SO HOC
Chuong I: ON TAP VA BO TUC VE SO TU NHIEN
Chuyén dé 1
1.1.Tap hop A={1,2;3}
Cac cach viét dung la: a) l €A d) {23} CcA
Cac cach viét sai la: b) {I}eA c)3CA
Sua lai la: b) {I}CA c) 3eA

1.2. A={2;3,7;8},B={1;3;5,7;9}

a) Tap hop A c6 4 phan tu, tap hop B ¢6 5 phan te
0) {37} {3} (7}

1.3.a) A={8} = A co mét phan tir

b) B =@ = B khong cd phan tir ndo

1.4.a) SO phan tir cua A 1a: (98—10):2+1=45

b) S6 phén tir cia B la: (70—10):3+1=21

1.5. Xét day s6 2;7:12;17;22;...

a) Quy luat: Day sb cach déu véi khoang cach 5

b) 22;27;32;37;42

¢) Goi s6 hang thir 100 ctia déy 1a X, ta c6: (x—2):5+1=100
= X =497. Do vay tong 100 sb hang dau cua day Ia:
(2-+497).100: 2 = 24950

1.6. A={31;33;35;37;39;41;43;45;47;49}

B = {0;10;20;30; 40;50; 60; 70;80}
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1.7. 660 chir s6

1.8. Viét lién nhau céc sé ty nhién 123456...

a) 9 chir s6 dau tién: 1, 2, ..., 9

44 sb c6 hai chir sé tiép theo: 10, 11, ..., 53.

= Chir s6 hang don vi ctia s6 53 ¢ hang s6: 9+ 44.2 =97

Tuong ty, chit s6 hang don vi cua s6 328 ¢ hang s6 876; chir s6 hang don vi cua sé 1587 &
hang s6 5241.

b) Chi s6 viét & hang thir 427 1a chix s6 1 (chir s6 hang tram cta sé 179)
1.9. C6 24 phan tir

Cac s6 co chir s6 a & vj tri hang nghin 1a:

abcd, abdc, acbd, acdb, adbc, adch (6 6 s6)

Vi vai trd cia a,b,c,d nhu nhau nén khi dat b,c,d lan luot Ia chit s6 hang nghin ta dugc cac
két qua twong ty. VAy s6 cac sb tao thanh 1a: 6.4 =24

1.10. a) 17 sb. Trong do:

- C6 16 s6 véi mot chit s6 5: 15;25;35; 45;65; 75;85;95
51;52;53;54;56;57;58;59

- C6 mdt sd vai hai chir s6; 55

b) 36 s6

- Tir s6 12 dén s6 19: ¢6 8 b

- Tusd 23 dén sb 29: c6 7 s

- Tir s6 78 dén s6 79: ¢6 2 b

- 36 89: c6 mot s

Vay co tatca 1+2+...+7+8=(1+8).8:2 =36 s thoa méan
c) 45 s6

C6 90 s6 ¢6 hai chit s6, 9 s6 ¢6 hai chix s6 bang nhau (11,22,...,99), 36 s6 ¢4 chit s6 hang chuc

nhé hon hang don vi. Suy ra s6 cac s6 cd chir sé6 hang chuc Ién hon hang don vi Ia:
90-9-36=45
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Cha y: C6 thé giai thich twong ty nhu ciu b.

1.11.8sb: 1,11, 11, 1V,V VILVILVIII

-Sé nho nhatlasd | (c6 giatri 1a 1)

- S6 16n nhat 1a sé VI (co gia tri 8)

1.12. a) 81 phan tir

C6 90 sb ¢6 hai chir sb, 9 s6 ¢6 hai chix sé gidng nhau.

= ¢6 90— 9 =81 sb thoa man

b) 648 phan tir

1.13. 106 diém 10
e 5 ban duoc 4 diém 10 = c6 5.4 =20 (diém 10)
e 15—5=10 ban duoc 3 diém 10 = c¢6 10.3= 30 (diém 10)
e 41-15=26 ban dugc 2 diém 10 = c6 26.2 =52 (diém 10)
e 45—41=4 ban dugc 1 diém 10 = c6 4.1=4 (diém 10)

Vay tat ca c6 : 2043045244 =106 (diém 10)

1.14. 4321

Goi s can tim la abcl(0 < a,b,c <9;a=0)

Theo dé rata co: abcl=1abc + 2889

— 10.abc +1=1000 + abc + 2889
— 9.abc = 3888 = abc = 432

Vay sé can tim 13 4321.
1.15.63va 6

Goi sd trir [a x(x € N*)

Theo dératacd: x3— x =57

=10.X+3—x=57
=9X=54=x=6

Vay hai s can tim 12 63 va 6
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1.16. C6 10 dap s6: 109; 119; 129; ...; 199
Goi sb can tim Ia abc(0 < a,c <9;,0<h<9)

Theo dé ra ta co: cha = 792 -+ abc

=100c +10b+a=792+100a+10b+c
=C—a=8=c=9a=1

Vay s6 can tim 12 1b9 véi b=0;1;2;...;9
1.17.77

Goi s6 can tim la ab(0 < a,b<9;a=0)
Theo dé ra ta c6: labl= 23.ab

—1000+10.ab +1=23.ab
—13.ab=1001= ab =77

Vay s6 can tim 1a 77
1.18. 14285

Goi so can tim [a x = abcde(0 < a,b,c,d,e <9;a=0)

Theo dé ra ta c6: 7abcde = 5.abcde?

— 700000 -+ abcde = 5.(10.abcde + 7)

Hay 700000+ X =5.(10.x+7)

= 49.x = 699965 = x =14285

Vay s6 can tim 1a 14285

1.19. 35

Goi s6 can tim la ab(0 < a,b<9;a=0)
Theo d ra ta c6: 7ab =ab7.2+ 21

— 7004 ab = 2.(10.%+7)+21

— 700 +ab = 20.ab+14 421
—19.ab = 665 = ab =35
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Vay s6 can tim 1a 35
1.20. a) 9000 sb b) 3000 sb

Cha y : Trong ba sb tu nhién c6 chix sé tan cung la 4 lién tiép nhau (chang han: 14, 24, 34), ¢6
duy nhat mét s6 chia hét cho 3.

Chuyén dé 2
1.21. a) 30000 b) 303
1.22.2) 8
b) 2 —1

Pat A=1+2+4+22 423 424 4 4+ 2% 4210

=2 A=2422 4284244 429 4 2104 o0
=2A-—A=2""_1

Vay A=2""—1

c) (5 —5):24

bit B=5+5+54...+5" +5%

=5 B=5"+5+4..4+5" +5%° + 5%
= 25B-B=5"-5

Vay B=(5""-5):24
1.23. 154

1.24. ) 243° =3.27°

b) 15" < 81°.125°

c) 782 —78" > 78" — 78"

1.25. A= (1+3+32)+(33 + 3 +35)+...+(31998 4 31999 +32°°°)

=113+3*13+...+39% 1313
1.26.a) x=10 b) x=79

1.27.a8) x=2 b) x=4
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1.28.a) x=4 b) x=0
1.29.a) xe {5;6} b) xe{0;1}
1.30. x€{2;3}

1.31. 4662

Chu y: Mdi chir s6 xuat hién ¢ hang tram, hang chuc, hang don vi hai lan, nén tong cac sé tao
thanh Ia: 2.(666 + 777 +888) = 4662

1.32.23va 12

Thém 19 don vi vao s6 tha nhat thi tich ting thém 19 1an sé tha hai, tng véi 713 — 276 = 437
S6 thir hai 1a 437 :19 = 23 = s6 thi nhat 1a 276:23=12

Chu y: C6 thé giai bang cach goi hais61a a va b

1.33. S6 bi trir 12 16; s trir 12 10

1.34. Sb bi chia 1a 377; s chia la 13.

1.35. C6 5 dap s6

S6 chia 54 27 18 9 6

Thuong 1 2 3 6 9

Chu y: S6 chia 16n hon s6 du

1.36. 85; 28; 9

1.37. Thuong méi bang 3 lan thuong cii cong 2

Goi s6 bi chiala x va thuong ctia phép chia x cho 48 1a q

Theo dé rata co: x =48.q+41=16.(3q)+16.2+9=16.(3q+2)+9
= X chia cho 16 dugc thuong 1a 3q+2 vadu 9

1.38. S6 bi chia nhé nhat 12 413, s6 chia nho nhat 13 46

1.39. 29158 va 9412

1.40. 12
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Chuyén dé 3
1.41. A chia hét cho 3, cho 6, cho 13 va A khéng chia hét cho 9

1.42. Goi bdn sé tu nhién lién tiép 1a a;a+1La-+2;a+3. Tong cua bdn sé do bang 4a+6,
khong chia hét cho 4 vi 4a:4 va 6\4

1.43. a chia hét cho 2 nhung khong chia hét cho 4
1.44. aaa =a.111=23.37.a:37

145.8) 14+4+4° +4° ..+ 472 =21, (1+4° ..+ 4™°):21
b) 1+ 7+ 72 +7° +.. 4T =81+ 7" + 7 +..+ 7%):8
€) 2+42° 4+ 2° ..+ 2% =2(142+2°+2° 4+ 2%) 4+ 2°(14 2+ 2° 4 2° +2)
ot 2%, (14242 +2° 4 24) =31(24+2° +... 4+ 2%):31
Mat khéc 24 2% +2° 4.4 2'° = (24 2°) 4 (2° + 2 ) ...+ (27 4+ 2% ) (2% 4 2')
=(25+2°5+2°5+2°5+...+ 275+ 2%5)5
1.46. a) Vi abc —deg:13 = abc —deg =13k = abc = deg +13k (voi k € N)
Do vay: abcdeg =1000.abc + deg =1000.(deg +13k | + deg
= (1001.deg +1000.13k ):13
b) abc =100a +10b -+ ¢ =98a+7b+(2a+3b+c)
Vay néu abc:7 thi (2a+3b+c)i7

1.47. a=3

20a20a20a = 20a.1000000 + 20a.1000 + 20a = 20a.1001001:7
— 20a:7 (vi 1001001%7)

= (200+a):7 =196+ (a+4):7 = (a+4):7, vi 196:7
=a=3

1.48.a) n€{1,2;3;4,6;12}
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b) ne {13}

c) ne{3;9}

1.49. a) n e {6;7;8,11,14;23) b) n=0 c)n=2
1.50. 5.(13a+8b)—13.(5a+3b) =b:2012

Tuong tu: 8.(5a + 3b)—3.(13a+8b) = 212012

Chuyén dé 4
1.51. a) 650 b) 305 c) 306 d) 630
1.52. 324; 234; 342; 432.

1.53.a) (10% +8):2 vi 10®:2 va 8:2

Mt khac 10% =10...00 c6 tong cac chix sé bang 1

=10% +8=100..08 c0 tong cAc chit s6 bang 9 = (10* +8):9
Vay 10% +8 14 s6 chin chia hét cho 9 nén ciing chia hét cho 18
b) Tuong tu cau a), ta co: (10 +14):2 va 3

1.54. DU n 1a s6 chin hay s6 1¢é thi trong hai s6 tu nhién lién tiép n+7 va n+8 ludn c6 mot
50 la s6 chdn nén tich cia (n+7)(n+8) 1a mot sb chan.

= (n+7)(n+8) ludn chia hét cho 2.

1.55. Goi ba sb chén lién tiép 12 2a—2;2a;2a+2 (véi ac N *)
Tich baso: (2a—2).2a.(2a+2)=8(a—1)a(a+1)

Vi (a—1)a(a+1):3!< (a—1)a(a+1):6 nén
(2a—2).2a.(2a+2)=8(a—1)a(a+1):8.6

Vay (2a—2).2a.(2a+2):48

1.56. Véi n€N
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a) Néu n>1 thi 5" c6 hai chir s6 tan cung la 25=-5"—1 c6 hai chir s6 tan cing 1a 24, chia
hét cho 4. Vay (5” —1)24

b) Ta c6: 10" —1=199...9 (n chix s6 9)

=10" +18n—1=99..9+18n =9(11..1+2n) (n chir s6 1)

Taco: (11..1+2n):3 (vi 11...142n c6 tong cac chit s6 bang 3n:3)

= (10" +18n—1):9.3 hay (10" +18n—1):27

1.57. 66666.

1.58. a) 1x85y chiahétcho 2 va 5 nén y=0.
Vi 1x85y:3 nén (1+x+8+5):3 hay (x+14):3= x=4.
Vay x=4;y=0.

b) co 11 dap sb:

X 0 1 2 3 3 4 5 6 7 8 9
y 3 2 1 0 9 8 7 6 5 4 3
c) x=7vay=0.

1.59. a) 52ab chiacho 5 du 4 =be{4; 9}.

Lai vi 52ab:2 nén b =4.

Vi 52ab:9 nén a+11:9=a=7.

Vay a="7;b=4.
b)ya=8vab=2.
1.60. 24,
1.61. a=6.

Vi aaaaa%6:8 va 3 nén a9%6:8 va (5a+15):3.

a:3 a{3;6;9}
=9 = = a=06.
a96:8 a96:8

1.62. a=2.
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Vi laaalill nén [ (a+a)—(1+a+1) 11 hay (a-2)ll=a=2.
1.63. Taco: (1978a+2012b)—(78a+10b)=(1900a +2002b):11.

Ma 2002:11 nén 2002b:11 = 1900a:11= a:11.
Vi 78a+10b:11 va 78a:11=10b:11= b:11.

1.64. 1089.

Goi s6 can tim 13 abcd, ta c6: 9.abcd = dcba

Suy ra: {d:9 va (b+c+1):9=b+ce{8; 17].

Vi 91bc9 =9cbl nén 9b <10=b e {0; 1}.

e Néub=1vac=7. Thu laitathdy 91179 #9711: loai.
e Néu b=0 va c=8. Thir lai ta thdy 91089 =9801: thoa man.

Vay sb can tim 1a 1089.

1.65. 675.
Ta co: abc—cha =(n”-1)—(n-2)’
<99(a—c)=4n-5
= (4n-5):99 (1)
Vi n? =abc+1=101<n? <1000 =10 < n < 32
—35<4n-5<123 (2)

Tir (1) va (2) suy ra: 4n-5=99=4n=104 = n = 26.
Do vay: abc = 675. Thir lai, ta co cha =567 =(26-2)" 1a ding,

Vay abc = 675.
1.66. n=83.

Vi n+s(n)=94= n laso co hai chit so.

Giasit n=ab (vé6i a,beN, a=0),taco:
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1.67.

1.68.

1.60.

1.70.

n+s(n)=ab+(a+b)=11a+2b=94

a:2 a:2
= = =a=8.
76<11a<94 ae{7; 8: 9}

Tudo: 11.8+2b=94=Db=3.
Vay n=_83.

Chuyén dé 5
{4; 12; 20; 60}.
Vi (2x-1).(y+3)=12 nén 2x-1, y+3e U(12).

Lai vi 2x—1 1456 1é nén ta cé:

2x—1 1 3
y+3 12 4
X 1 2
y 9 1

- Vi trong ba s6 tu nhién lién tiép p—1; p; p+1 ludn c6 mot s6 chia hét cho 3, ma p
la sb nguyén té 16n hon 3 nén trong hai s6 p—1; p+1 c6 mot sé chia hét cho 3
=(p-1)(p+1):3 (1)

-Vi p lasé nguyéntd 16n hon 3 nén p 1asé 1é = p—1va p+1 1a hai sé chén lién
tip = (p-1)(p+1):8 (2)

Tir (1), (2) va (3.8)=1 nén (p—1)(p-+1):38 hay (p—1)(p-1):24
ae{3; 9}.

Vi 23a<239 va 15% < 239 <16% nén dé& 23a Ia sé nguyén té thi nd phai khong chia
hét cho céc s6 nguyén té 2; 3;5; 7;11; 13.

Vi 23a%2 nén ae{l; 3,5 7; 9}.
Vi 23a'5 nén ae{l; 3; 7; 9}.

Vi 23a%3 nén ae{3; 9}.
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1.71.

1.72.

1.73.

1.74.

1.75.

1.76.

1.77.
1.78.

1.79.

Thu lai ta co 233 va 239 thoa man.

60.

Tac6: 12=121=6.2=4.3=3.2.2

Do vay, ta chi can tim s nho nhat trong cac sb: 2'; 2°.3; 2°.3%; 22.3.5
Dap s6: 22.3.5=60.

S6 ¢6 ba chir s6 tan cing 1a 104 chia hét cho 8, vi 104:8

= S6d6 c6 woc 1a 2° = cb it nhat 4 woc la 1; 2; 4; 8.

2 va 307.

Vi tong hai s6 bang 309 nén trong hai s6 c6 mot s6 chin, mot sb 1é. Vi hai sé déu la
s6 nguyén t6 nén sb chian 1a 2, suy ra sb I¢ 1a 307. Kiém tra lai ta c6 307 la sb
nguyeén to.

p=3.
p=>5.
Vi p 1as6 nguyén t 16n hon 3 nén p chia 3 du 1 hoic du 2.

e Néu p=3k+2 thi p+4=3k+6:3 = loai.

e Néu p=3k+1thi p+7=3k+8%3

= 2(p+7)\3 hay 2p+14\3.

Trong ba sé tu nhién lién tiép 2p +14; 2p +15; 2p+16 ludn c6 mot s chia hét cho 3,
ma 2p+14§3 va 2p+15%3 nén (2p+16):3 hay 2(p+8):3

= (p+8):3, vi (2,3)=1= p+8 lahop sb.

S6 32 +3* +3°+...+ 3% 1a hop sd, vi nd 16n hon 3 va chia hét cho 3.

Gia sir a la sé tu nhién 16n hon 4 nam giita hai s6 nguyén té sinh d6i = a 1a 6 chan
=a:2.

Mt khéc, vi trong ba sé tu nhién lién tiép ludn c6 mot sb chia hét cho 3 nén a3 (vi
s6 lién trudce va lién sau la cac s6 nguyén t6 16n hon 3 nén khdng chia hét cho 3).

Vay a:2.3 hay a:6.

3,5; 7.
Gia sir ba sé 1¢ lién tiép déu l1a s nguyéntb 1a p; p+2; p+4.

-Néu p=3thi p+2=5va p+4=7 déu lasd nguyén té (thoa man).
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-Néu p >3 thi p chia 3 du 1 hoic du 2.

o Néu p=3k+1(keN)thi p+2=3k+3:3= loai.
o Néu p=3k+2(keN")thi p+4=3k+6:3= loai,

Vay chi c6 duy nhat mot bo ba sé nguyén t6 12 1¢é lién tiép do 1a 3;5; 7.
1.80. n=11.

1.81. Theo dé ra: abc chia hét cho 3 va 7.

abc=100a+10b+c=[(99a—9b—3c)+(a+19b+4c)]:3
= (a+19b+4c):3.
abc=100a+10b+c =[(98a—28b—7c)+2(a+19b +4c) |7

= (a+19b+4c):7.

1.82. a=6.
— n(n+1
Tacod: 1+2+...+n :aaa<:>¥:3.37.a<:> n(n +1)=2.3.a.37.

Vi 6<2.3.a<54 nén dé 2.3.a.37 la tich caa hai sé tu nhién lién tiép thi 2.3.a=38
(loai) hoac 2.3.a=36=a=6. Khi do n=36.

Thtr lai, ta co: 1+2+...+36 =666 la dung.

Vay a =0.

Chuyén dé 6
1.83.  UC(48, 120, 150) = UC(2"3, 2°35, 2.3.5°)= UC(6)=1{L 2; 3; 6}.
BC(26, 78)= BC(2.13, 2.3.13)=B(78) ={0; 78; 156;...} ={78k|k € N}.
1.84. Goi d=(a, b)=aid vabid=(5a—4b):d
& 5(4n+3)-4(5n+1)=(20n+15)—(20n+4)=11:d

=d =11 (vi d #1).

1.85. a) a=495; b=315.
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1.86.

a=45m

Vi (a,b)=45 nén { ,voi (mn)=1.

b =45n
Thay vao 7a=11b, ta co: 7.45m =11.45n < 7m =11n.
Vi (mn)=1nén m=11van=7.

Vay a=45.11=495 va b =45.7 = 315.

b) Vi [a,b] =300 va [a,b].(a,b)=ab=>(a,b) =15

- {a=15m, véi (m,n)=1.
b=15n

Thay vao ab = 4500, ta dugc: 15°mn = 4500 = mn = 20.

Vi (m,n)=1 nén ta c6:

m 20 1 5 4
n 1 20 4 S)
a 300 15 75 60
b 15 300 60 75
=d
c) Goi d =(a,b)= 2= e (m,n)=1. Khi d6 [a,b]:a—bzmnd.
b=dn d
Vi [a,b]=6(a,b) va a+b =30 nén mnd=6d
md+nd =30 ~ |d(m+n)=30
Vi (m,n)=1va m+ne U(30), nén ta co:
m 3 2
n 2 3
d 6 6
a 18 12
b 12 18
=d
Goi d =(a,b)= a m’ véi (m,n)=1. Khi do [a,b]za—bzmnd.
b=dn d
~ [a+2b=48 d(m+2n)=48
Ta co: =
(a,b)+3[a,b]=114 ~ |d(1+3mn)=114

—e UC(48, 114)={L 2 3; 6.
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1.87.

, _[m+2n=48 m+2n =48 )
e Neéu d =1 thi = - loai.
3mn+1=114 3mn =113
. . Im+2n=24 m+2n=24
e Néu d =2 thi = - loai
3mn+1=57 3mn =56
. . |m+2n=16 m+2n=16 .
e Neéu d =3 thi = loai
3mn+1=38 3mn =37
. . |m+2n=8 m+2n= 8
e Neéu d =6 thi =
3mn+1=19 mn
Vi (m,n)=1 nén ta c6:
m 6 2
n 1 3
a 36 12
b 6 18
8 dap sd.
. a=dm . ab
Goi d =(a,b)= b_dn,v()’l( n)=1. Khi do [ab]_—_mnd.

Tac6: UCLN(a,b) + BCNN(a,b)=15<d +mnd =15
< d(mn+1)=15=d eU(15)={L 3; 5; 15}.

e Néu d=1thi mn=14. Vi (m,n)=1 nén taco:

e Néud=3thimn=4.Vi(m

e Néud=5thi mn=2.

m 14 1 7 2
n 1 14 2 7
a 14 1 7 2
b 1 14 2 7

,n) =1 nén ta co:

m 4 1
n 1 4
a 12 3
b 3 12
Vi (m,n) =1 nén ta co
m 2 1
n 1 2
a 10 5
b 5 10
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e Néu d =15 thi mn=0: loai.
1.88. ©65.
Goi so dd chola a. Vi a chiacho 21 du 2 nén (a+19):21 (1)
Vi a chiacho 12 du 5 nén (a+19):12 (2)
Tu (1) va (2) suy ra: (a+19):[21,12] hay (a+19):84.
Vay a chiacho 84 du 84-19=65.
1.89. ae{49; 133; 217; 301, 385}.
1.90. 959.
Goi s can tim 4 a (5<a <1000). Theo dé rata co: a+1 chia hétcho 2; 3; 4; 5; 6
= a+1=60k, v6i ke N
= a =60k —1.
Vi a <1000 nén 60k —1 <1000 = 60k <1001 = k 16n nhat bing 16.
— Gia tri 16n nhat cua a 1a 60.16 —1=959.
1.91. a)Goi d=(a,a—b)=aid va (a—b):d = b:d.
= (a,b)id hay 1:d =d =1.
b) Chirng minh twong tu cau a.
1.92. a)Goi d=(2n+12n+3)=(2n+1):d va (2n+3):d
=[(2n+3)-(2n+1) |:d hay 2id =d e{L; 2}.
Ma 2n+11asélénén d I Vay d =1.

b) Goi d =(2n+5,3n+7 (2n+5):d
) Gol d =(2n+5,3n+7)= (3n+7)id
=[3(2n+5)-2(3n+7)]id =>1id =d =1.

11a+ 2b:d

1.93. Goi d =(11a+2b,18a+5b):> _
18a +5b:d

= [11(18a+5b)—18(11a+2b) |:d hay 19bid
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va [5(11a+2b)—2(18a+5b) |:d hay 19aid.
= (19a,19b):d hay 19(a,b):d = 19:d.

Vay d =1 hoiac d =19, tuong tng hai s6 11a+2b va 18a+5b hoic nguyén té cing
nhau hoac c6 mot uac chung la 19.

1.94.  C6 3 cach chia lop thanh 2; 3 hoic 6 to.
1.95. 615 nguoi.

1.96. 239 hoc sinh.

1.97  275.

Goi sb hoc sinh cua truong di tham quan 1a a(200 < a < 300).

Theo dé ra ta cd: Néu thém 5 hoc sinh nira thi xép vira du 35 hodc 40 hoc sinh [én
mot xe, tirc 14 a+5 chia hét cho 35 va 40.

= a+5e BC(35 40)= (a+5):BCNN(35,40)
Ta c6: BCNN(35, 40)=BCNN(5.7, 5.8) =5.7.8 = 280.
Do d6: (a+5):280 hay a+5=280k,vdi ke N".

— a =280k —-5.

Vi 200 < a <300 nén 200 < 280k —5 < 300 < 205 < 280k < 305
=1<k<2=k=L

Do vay a=275.

1.98. (a, b)=9.batd=(a, b).
Vi a va b déu chia hét cho 9 nén d:9 (1)

10" -10

Taco: a+b=1111111110= = 9a+9b =10" -10.

Mt khac: 10b +a = 9999999999 = 10" —1.
Suy ra: (10b+a)-(9a+9b) = (10" —1)— (10" -10)

<b-8a=9=09:d (2)
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Tur (1) va (2) suyra d =9.
1.99. Vi a lasé chinh phuong khac 0 nén ae{l; 4; 9}.
Vi 9b khong Ia s6 chinh phuong, véi moi b nén ae {1 4.
Mt khéc, vi ad 14 s6 chinh phuong nén ad e {16; 49} = d e {6; 9}
Vi cd 1a s6 chinh phuong va d e {6; 9} nén cd < {16; 36; 49}
=ce{l; 3 4}.
- Néu a=1thi d=6 =ce{l 3}. Khi d6 abcd 1a 1016 hoic 1b36, nén abcd la
x4 hoic x6 . Thu lai ta thiy duy nhat 1936 = 442 thoa man.

“Néu a=4thi d =9=>c=4. Khido abcd =4b49 1a x3° hoic x7 . Thu lai ta thiy
khdng c6 s6 nao thoa man.

Vay céc chir s6 can tim 1a: a=1,b=9,c=3,d =6.

Chuyén dé nang cao 1
1.100.a) Gia sir abab 1a s6 chinh phuong, tirc 1a: n? = abab =101.ab
=> ab:101:v0 li. Vay abab khong la sé chinh phuong.
b). Gia sir abcabc la s6 chinh phuong, tic 13: n? = abcabc
=>n? =1001.abc = 7.143.abc => abc:1001: VO Ii
1.101. Tacd A=2"+2°+2"+..+ 2%
Nén 2A=2°+2"+2°+..+ 2%
=>2A- A=2%_2?

Do d6 A+4=2%-224+4=2%=(2")2.2 khong la s6 chinh phuong vi 2 khong phai la s chinh
phuong.

1.102 S =abc+bca+cab=111a+111b+111c =3.37(a+b+c)

Pé S 12 56 chinh phuong thi a+b+c¢=3.37.4%(1eN). Diéunay v li vi a+b+c<27.
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Vay S khong la sé chinh phuong
1.103. 2304 = 48?

1.104. a) Khong phai 1a s6 chinh phuong vi s6 méi tao thanh chia hét cho 3 nhung khong chia
hét cho 9.

b) Khéng phai 13 s6 chinh phuong vi s6 méi tao thanh chia hét cho 3 nhung khong chia
hét cho 9

1.105. &) Tong cac chita s cia A 13 903 nén A:3, do d6 13 hop sb

b) A chia hét cho 3 nhung khong chia hét cho 9 nén A khong 1a sé chinh phuong. (
Hoac A c6 sé gdc 1a 3 nén khong phai 1 s6 chinh phuong)

¢) A khdng 1a s chinh phuong nén sé cac udc khdng thé 1a 1e. Vi vay A khdng thé co
35 udc.

1.106. Tong cac chix sé cua cac sé lap duoc 1a 15 chia hét cho 3 nhung khéng chia hét cho 9
nén mdi sb lap duoc khdng phai 1a sb chinh phuong:

1.107. Vi n ¢6 hai chit s nén 10<n <99 = 21<2n+1<199. Céc sé chinh phuong 1é trong
khoang trén la: 25, 49, 81, 121, 169.

2n+1 25 49 81 121 169
n 12 24 40 60 84
3n+l 37 73 121 181 253

Ta thay chi ¢ truong hop 3n+1 =121 12 56 chinh phuong.
Vay n=40
1.108. 20;45;80
1.109. Tacé ab—ba=(10a+b)—(10b+a)=9a—9b =9(a—b) =32(a—h)
=>Pé ab—ba 14 s6 chinh phuong thi a-b phai 1a s6 chinh phuong.
Tathdy 1<a-b<8 nén a-be{l:4}
1. Néu a-b=1thi abe {21;32;43,54;65,76;87;98} .
Loai cac hop sb 21;32;54;65;76:87:98, con lai 43 1a sb nguyén td.

2. Néu a—b=4 thi abe {51,62;73;84;95} . Loai cac hop sb 51;62;84;95, con lai 73 1a sb
nguyeén to.

Vay ab bing 43 hoic 73
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1.110. a) Goi tong cac chir s6 cua n va cta sé 2n la k => ta cd (n—k):9 va (2n-k):9; do d6
[(Zn—k)—(n—k)]fg hay n:9

b) S6 chinh phuong phai tim 5 ; 19 va ¢ ba chir s6 nén c6 dap s6 1a 225 va 900

1.111. n* =ab+ba; co 8 dap sb 29; 38;47;56;65;74;83;92

1.112.

A=11..1 00..0 + 11...1
==

—
. 1150 . * *  chit sb tan ciing cta sé chinh phuong 1a a+3 chi cd thé bang 4;5;6;9
= e

5
Tuong tng ta c6 n?bang 2134;3245:4356;7689.

Chi c6 4356 =66° con cac trudng hop con lai loai

1.113, S6 5n+4 tan cung 1a 4 hoac 9. Ta xét hai trudng hop

Truong hop 1: S6 5n+4 tan cing 1a 4 thi (5n+4)? tan cung 13 6. Can tim céc s6 c6 dang 6**6
la binh phwong cua mot sé tan cung bang 4. Khéng c6 sé nao thoa man vi
74% =5476 < 6**6 < 7056 = 84°

Truong hop 2: S6 5n+4 tan cing 1a 9 thi (5n+4)? tan cung la 1. Can tim cac s6 dang 1**1 14
binh phuong cua mot sé tan ciing bang 9.

Ta thdy 292 =841 <1**1< 2401 =492 con 39° =1521
Vay sé can tim 1a 1521

1.114. Taco A= 11..1 00..0 + 11..1
ety Iy Lo

50 chits6 1 50 chits6 0 50 chirso 1

bat C= 11...1 thi B=2C

50 chitso 1
Suyra A=C.10° +C
Do d6 A-B=C.10%° +C —2C =C(10® -1)

Taco 10°-1=99..9=9C

50

Viy A-B=C.9C =9C?=(3C)*=99...9 1a s6 chinh phuong
50

1.115. Gia sir A=11...100...0

1995
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Tong céc chir s6 caa A bang:

1+1+..+1+0+0+..+0=1995 1a mot s6 chia hét cho 3 nhung khong chia hét cho 9 nén A
-

50

khong 1 s6 chinh phuong.

1.116. Véin=1thi 1'=1=1

Vi n=2 thi 11+ 21=3 khong 1a s6 chinh phuwong
Véin=3 thi 14+214+3!=9 =23 14 56 chinh phuong

V6i n>4 thi 1424..+n! tan cung bang 3 nén khéng 1a s6 chinh phuong. ( That vay
1424+ 31 41=33, con 54 6!... déu tan cuing bang 0.

Vay n=1 hay n=3
Chuyén dé nang cao 2

1.117. Xét 2014 c6 dang 1,11,111,...., . Theo nguyén ly Dirichlet thi ton tai hai s6 c6

11...1
—
2014561

cuing s6 du khi chia cho 2013. Gia st hai s6 d6 1a a=11...1, b=11...1 véi n>k.

nsol ksol

Khidd a—b=11...1.10":2013.
1.1

n-kso1

Vi (2007,10) =1 nén sé c¢=11...1 chia hét cho 2013

n—kso1

1.118. Tac 288=322°
1. Ching minh P:3?

Xét 4 sb a,,a,,a,,a,,: Ta thdy ton tai hai s6 ¢ cing s6 du khi chia cho 3, gia sir a, va a, =>
(ai—a2)§3

Lai xét a,,a,,a,,a;trong 4 s6 nay lai ton tai 2 s6 ¢6 ciing s6 du khi chia cho 3, gia sir a, va a,

=> (a4_a5)53
Dovay P:9 (1)
2. Ching minh P:2°

Trong 5 s6 da cho ¢6 3 sb cung tinh chén Ié.

e Néu co 3 sb chin, 2 s I¢, chang han la @ & =2k , ,
a; =2k, +1
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Khi d6: P =16(k, —k,)(k, - k,)(k, —k,)(k, —k.).M

Trong d6 3 s6 k;,k,,k, €O 2 s6 cing tinh chan l¢, chang han k, va k,, thi (k,—k,):2. Vay P:32
e Néucd 3sb ¢, 2 s6 chan thi chimg minh twong ty ta ciing ¢ P32

Vay trong moi truong hop ta déu cé P32 (2)

Tu (1), (2) va (9,32)=1suy ra P:9,32 hay P:288 (dpcm).

1.119. Viét n+1 s6 lay ra duéi dang

a, =2b,a, =2%h,,...,a,, =2"b

trong d6 by,b,,....,b , 1a cac sd l¢,

n+1

Ta co: 1<hb,b,,...,b , <2n—1.. Mat khéc trong khoang tir 1 dén 2n-1 c6 diing n sé lé nén ton
tai hai 6 m, n sao cho b, =b_. Khi do, trong hai s6 a, va a_ c6 mot so la boi cua sé kia
(dpcm)

1.120.

1. Néu a, =a, =...= a,,, = 2 thi ta chon 50 s6 bat ki déu c6 tong bang 100.

2. Néu a, =a, thi ta lap day sau

8,,8,,8,+8,,8, +a,+8, +..+a +a, +...+ &, ( C4C SO hang nay co gia tri tir 1 dén 199).

o Néu tn tai mot s6 hang nao trong day chia hét cho 100 thi s6 hang d6 bang 100
e Néu khéng c6 sé hang nao chia hét cho 100 thi trong 100 sé nay khi chia cho 100 s& c6
hai s6 hang ¢6 cuing s6 du . Hiéu cta ching cho ta tong can tim.

1.121. Gia sir 69 sb da cho la 1<a +a,<a +a, <..<a, +a, <100. Khi d6 a, <32. Xét hai
day sau:

l<a +a,<a +a;<..<a +a, <132(1)
1<a,-a,<a,—a,<..<a,—a,<132(2)

Tur (1) va (2) ta ¢ 134 s6 hang cd gia trj tir 1 d&én 132, suy ra c6 2 s6 biang nhau mdi sb thudc
mot ddy, chang han: a, +a,_ =a, —a, (v6i 3<m<n<69)tic 14 ta tim dugc 4 s6 a;a,;a,;a,

Voi a, <a,<a,maa +a,+a, =a (dpcm)
1.122. Gia sir 39 s6 tu nhién lién tiép do 13 a, < a, <... < a,.

Trong 20 sb hang dau tién caa ddy nay s& cé hai sé tan cung 1a 0 va c6 mét sé (trong hai sb
nay) c6 chit s6 dung trude sé tan cing khac 9. Goi s nay la N.

Xét cac s6 N +1,N +2,...,N +19 thudc 39 s6 da cho. Khi do:
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S(N +i)=S(N)+i V6i i=12,..,9 va S(N +19) = S(N)+10.

(ki hiéu S(a) 12 téng céc chir sb cua a).

Trong 11 sb tu nhién lién tiép S(N),S(N)+1,...,S(N)+9,S(N)+10 ludn c6 mét sb chia hét
cho 11, chang han: S(N +m)i11 véi me{1;2;...;9;19}

Vay N +m 1 sb thoa man.

1.123. Goi 15 s6 tu nhién sap xép theo thir tu tir nhé dén lén la: a,,a,, ..., a,..

Xét day sb: b, =a,—a,b, =a,—a,...,.b, =a, —a,. Cac s6 hang cua day s6 nay co gia tri tir 1
dén 27 va d6i mot khac nhau.

—Day sb a,,a,,...,a,;b,b,,...,b,c6 29 s6 hang nhung chi nhan 28 gia tri khac nhau (tr 1 dén
28). Theo nguyén li Dirichlet, ton tai hai sé bang nhau, chang han:
b,=a,(1<m<141<n<15)

Hay a,,—a =a,<a,,=4a +4a,.

-Néun=1thi a_, =2a,

-Néu n=1thi3s6 a,a_,a_, phanbiétva a_, =a +a,.

Vy ta chi viéc chon 3 sb a,,a ,a_ hoic 2sb a,,a_ , sé théa man yéu cau dé bai.

1.124. La bai tong quat cua bai 1.123.

1.125. M&i nguoi trong s6 5 ngudi c6 kha ning vé s6 ngudi quen (tir 0 dén 4). Ta xét hai
treong hop sau:

1. Néu c6 mot nguoi khong quen ai trong sé 4 nguoi con lai thi rd rang khong co ai
quen ca 4 ngudi. Nhu vay, 5 ngudi ma chi ¢d 4 kha ning vé sb ngudi quen (tir 0 dén 3) nén
theo nguyén Ii Dirichlet c6 it nhat hai nguoi ¢6 cing s6 ngudi quen.

2. Néu mdi ngudi déu co it nhat mot ngudi quen. Khi d6 5 ngudi ma chi c6 4 kha ning
vé s6 nguoi quen (tir 1 dén 4), theo nguyén Ii Dirichlet c6 it nhat hai ngudi ¢6 clng sé nguoi
quen.

1.126. La bai toan tong quat cua bai 1.125

1.127. Gia sir 6 d6i bong da 1a A, B, C, D, E, F. Xét doi A, Vi A phai dau tir 0 &én 5 tran nén
theo nguyén Ii Dirichlet ta suy ra. Hoic A d3 dau hoic A chua dau véi it nhat 3 doi khéc.
Khong mét tinh tong quat, gia st A da dau voi B, C, D.

- Néu B, C, D tung cap chua ddu véi nhau thi bai toan dugc chang minh.

-Néu B, C, D ¢ 2 d6i di dau véi nhau, vi dy 1a C thi 3 d6i A, B, C ting cip di dau véi nhau
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Nhu vay bat ctr ltc nao ciing ¢6 3 doi trong d6 ting cap da dau vaoi nhau hoic chua dau voi
nhau tran nao.

Chwong I1. SO NGUYEN
Chuyén dé 1

21. a)
b) ZAN=N
2.2. Khing dinh: “Néu ae Z thi [a|e Z"” 1a sai
Sira lai 1a: “Néu a e Z thi |aje N hoic “Néu ae z"thi [a|e N"”
23. aa=9 b) acd c)a=5
Chiy: —a<-b<a>b
24. a)-9. b) -1 c) — 9876543210. d) -1023456789.
Chay: Vé6i ae N, néu a cang Ion thi —a cang nho, a cang nho thi —a cang l6n.
2.5. Ta xét hai truong hop:
- Néu a>0thi |a|=a, do d¢: [a|>a
-Néu a<O0thi [aj=-a>0,do dé: |[a|>0>a
Vay |a|>a,véimei acZvalaj=a<a>0
2.6. Ta xét hai truong hop:
-Néu x> 0thi || =x, néntir [X=asuyra x=a
- Néu x <O0thi || =—x, néntir |[X =asuyra -x=ahay x=-a
Viy [\ =a < x=ta
Cha y: Vi [x| > 0nén néu a < 0thi khong ton tai x théa man |x|=a.

2.7. Ta xét 4 truong hop sau:

c[xz0 o [[X=x
- Néu thi Do d6: |x| :|a| o Xx=a
a>0 |ﬂ:a

129



CAC CHUYEN DE CHON LOC TOAN 6, TAP 1

L |x<0 . |X|:_X .
- Néu thi Do doé: |x|:|a|<:>—x:—a<:>x:a
a<o |a|:—a

. [x=0 X=X ,
- Néu thiq .Do do: |X|=|a| & x=—a<x=-a

L |x<0 . |X|:_X
-Neuy i a .Do dé: |X|=|a| & -x=aex=-a

Vay |X|=a| < x = +a

2.8.  a) [x|+]|-23|=[+17| = ||+ 23 =17 < |x| =—6: vb nghiém.
b) |-5].[x| =|-20| = 5.|x|=20 = |x| =4 = x =+4.

29. a)|X=|-14/ e |x=14 = x=+14

Vi x>0 nén x=14.

b) [x|=[23| = |X| =23 & x =+23

Vi x<0nén x=-23.

2.10. a) [x|<-5< xed,vi |X|>0véi moi X.

12<x<15
-15<x<-12

b) 12£|x|<15<:>{
Vi xeZnén x e{12,13;14;-14;-13,-12 |
211 A={xeZ|-3<x<7|={-2-1,0,1,2;3,4,56,7 |

B

{xez[3<|x<7|={-6;-5-4,-3,3,4,56 |
C={xeZ|x|>5 }={6;%7,48;... }

Dovay: AnB={3;4;5;6},BNC ={-6;6},CNA={6;7}
2.12. a)Vi|x/>0 va|y|>0nén |x|+|y|>0va

|X|=0<:>{x:0

X|+ly|=0<
b0 0178
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b) [X|+|y|=2. Ta c6 cac trudng hop sau:

K 0 2 1
ly| 2 0 1
X 0 +2 1
y +2 0 +1

2.13. Taco: [x|20=|X|+7=Thay P>7, véi moi x e Z
Vay gid tri nho nhat caa P 1a 7 (ki higu: P, =7) khi x=0.
2.14. Taco: |X|>0=—|x|<0=—|x|+9<0+9hay Q<9, véi moi xeZ.

Vay gia tri 16n nhat caa Q 1a 9 (ki hiéu: Q. =9)khi x=0.

Chuyén dé 2
2.15. a)0. b) -2012.
2.16. a)-50 b) 8.

2.17. Vi [x| =20 & x =420 va |y|=12 < y = +12 nén ta c6 4 trudng hop sau:

Xx=20 VA y=12=> x—y=20-12=8

o Xx=20Vdy=-12=Xx—-y=20—(-12)=20+12=32

o X=-20Vay=12=>x—y=-20-12=-32

e X=-20vay=-12=x-y=-20-(-12)=—20+12=-8

2.18. a) 16. b) 0.
2.19. a) 37+(—_5a):—20@37—§=—zo@§=37+20=57
=a=7
b) 10<n<99=21<2n+1<199 (Ta@)+45:26@£:45—26:19:>a:1
2.20.a) Xx=0 b) x=-29.
2.21. a) |x|—(—2)=(~1)«|x=—3= khdng c6 s6 x nao théa man.
b) 5—|x+1|=29 < |x+1|=5-29=—24 = khong c6 s6 X nao théa man.

2.22. a) X+23=—1=>x=-24. b) Xx4+99=-99 = x=-198.
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2.23. a) x=1199.

Tacod (—1)+3+(=5)+7+--+x=600

& (1) +3]+[(=5)+ 7]+ +[—(x—2)+ x| =600 *)
& 2424---+2=0600

Suy ra vé trai c6 300 s6 hang la 2, twong ung vé trai cua (*) ¢6 300 dau ngoac [ ].
Mit khéc, s6 dau ngoac [ ] bang (x —3):4+1.
=(x—3):4+1=300=x—3=299.4 = x =1199.

b) x=4000.

Ngoai cach giai nhu ciu a), ta c6 thé giai nhu sau.

Vi X 14 s6 ty nhién chia hét cho 4 nén gia st x = 4n(n € N). Khi d6
2+(—4)+6+(—8)+---+(—x)=—2000

& 246+ +(4n—2)|—[4+ 8 +---+4n] = —2000

24+(4n—2
o +(2 ).n—4+24n.n:—2000

& n=1000.

Vay x = 4.1000 = 4000.

2.24. x e {=T7,—6;12;13}.

Vi Xxe€Z nén |x—3|€Z. T 9<|x—3|<11=|x—3|{9;10}.
+Néu |[x—3|=9 < x—3=+9 < x=12 hoic x=—6.
+Néu [x—3|=10 < x—3==+10 < x =13 hodc x=—7.
Vay x e {-7;-6;12;13}.

1986 < x+2 <2012 1984 < x <2010

2.25. Ta cd 1986 <|x+2| <2012 < &
—2012<Xx+2<-1986 ~ |-2014 <x<—1988

Tir d6 suy ra gia tri nguyén Ién nhit caa x 1a 2009 va gié tri nguyén nho nhat caa X 1a
—2013.
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2.26. Goi S 13 téng cua 31 s nguyén di cho.

a) Chon ra 3 s6 bat ki. Vi tong cua 3 s6 nay 1a mot sé nguy@n am nén trong 3 s6 phai cd it nhat
mot sé nguyén am, ki hiéu sé do 1a a.

Chia 30 s6 con lai thanh 10 nhém, mdi nhém c6 3 sé. Vi tong 3 s6 trong mdi nhém 1a sé am
nén tong cua tat ca 20 sé (ki hiéu 12 b) ciing 1a s6 am.

Vi S=a+b nénSlaséam.

b) S Ia s6 nguyén duong.

* Két qud trén vén con ding néu thay sé 31 bang so 32.
2.27. That vay:

Chon 6 s6 bat ki chia thanh 2 nhdm, mdi nhém 3 s, tir 6 chon duoc hai sé am a,c. Téng 30
sbconlailasbam b.vay S=a+b+c laséam.

Tong céc so trén bang

2013.(1+2013)

1+24---+2012+2013 = =2027091 12 mot s6 lé.

MJi lan x6a hai s6 a,b (gia sd a>b) roi viét thay vao gia tri tuyét d6i cua hai sb
la—b|=a—b s& lam tong cac sb trén bang giam di (a+b)—(a—b)=2b, 1a mot s6 chdn. Do
do, tong céc sb con lai trén bang van 1a s6 1é. Lap lai cho dén khi trén bang con lai mot s6 thi
sb @6 van la sb 1¢, khdng thé 1 s6 0.

Chuyén dé 3
2.28. a) 400 b) —500 ¢) 2012.
229. a) 55 b) 810
230. a) M =x+60 b) N = —x—26 ) P=10.

231. x—y=-100.

2.32. ) Voi x<3,[x—3|+Xx—5=—(x—3)+Xx—5=—2.
b) V6i x> 2,24 X|— (x+1)=(x+2)—(x+1)=1.
¢) Voi —1 <X <2,[x+1|+[x—2|=(x+1)—(x—2)=3.

2.33. S=—(a—b—c)+(—c+a+b)—(a+b)
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S=-a+b+c—c+b+a—-a-b
S=—-a+b
S=—(a—b)
Véia—b=—-1,tacd S=-1.
2.34. a) (a—b)+(c—d)—(a+c)=a—-b+c—d—a—-c=-b—d=—(b+d)
b) (a—b)+(c—d)+(b+c)=a—b+c—d+b+c=a+d.
2.35.Chingto P+Q =0.
2.36. C4c s6 nguyén tb co gia tri tuyét di nho hon 100 gdm 199 s 1a
—99;-98;...;—1,0;1;2;...;99
Suy ra cac sb chi thir tu cua cac s6 nguyén 1a 1;2;3;---;199.
Chi tong S can tim thanh hai nhom
e Nhom cac s6 nguyén tir —99 dén 99, c6 tong bang 0.
o Nhom céc sd tht tu cua cac s6 nguyén c6 tong bang
14—2%—3%~-~+199::@:+199)199:2:=19900.
Vay S =19900.
2.37. a) x=-31 b) x=9 c) x=—11.
2.38. a) —T+|x—4=-3&|x—4=4 x—4=144.
Vay x €{0;8}.
b) 13—|x+5|=13 & |x+5|=0< x+5=0& x=—5.
¢) [x—10|—(—12)=4 & |x—10|=—8 & xe€ 2.
2.39. a) [x4+2| <5 —H<x+2<56—5-2<x<H-2& —T<x<3.
Vi xeZ nén x e {-7,—6;—5;...;1;2;3}.

Xx>1
X< —3.

X+1>2

b) [x+1|>2 < x+1<—2@

240. a) [x—1|-x+1=0&|x-1]=x-1&x-1>0&x>1.
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Vay xe{1;2;3;...} hay xeN".
b) 2—X+2=x<2-X=x-2=—(2-X)©2-x<0& x>2.
Vay x€{2;3;4;...}.
C) [X+7|=|x—9| < x+7==%(x—9).
e X+7=Xx—9< 0.x=-—16= khong c6 gia tri ndo cua X théa man.

e X+T7=—(x-9)&x—T=-X+9&2x=2=x=1.

Vay x € {1}.

2.41.

2.42.

2.43.
2.44.

2.45.

2.46.

X+25]=0 [x=-25
a) [x+25|+|-y+5=0< &

l-y+5/=0 [y=5

[x—40|=0 x—40=0 X =40
b) [x—40|+|x—y+10|< 0 & &

[x—y+10/=0 x—y+10:0© y = 50.
a) A=1001+|x+9| <1001, véi moi X € Z.

Vay A, =1001 khi [x+9|=0 hay x=-9.

b) B=|y—2|+34 >34, véi moi x€Z.

Vay B, =34 khi |y—2|=0 hay y=2.

Chuyén dé 4
a) —1000000 b) —16733
a) A=—5 b) B=—36.

a)Voi a+b=-3;x+y=17,taco

ax+ay+bx+by=a(x+y)+b(x+Yy)

(a+b)(x+y)=17(-3)=-51.
b)a+b=-7;x—y=-—18, taluén co
ax—ay+bx—by=a(x—y)+b(x—y)=(x—y)(a+b)=(-7).(—18)=126.

a(c—b)—b(—a—c)=ac—ab+ba+bc=ac+bc=c(a+b).
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2.47. a) x=—37; b) xe{-7;8}.

x> +1=0
49—-x*=0

248. @) (X +1)(49-x") =0«
Vi x> >0, véi moi xeZ nén x> 4+1>0. Tir d6 khong co X dé x> +1=0.
Taco 49— X' =0 X" =7"Xx==+7.

Vay xe{-7;7}.
b) xe{-3;3}.
2.49. a) (x—2)(7T—x)>0« (x—2)(x—7) <0<« x—2 va x—7 trai dau.

Mat khac, vi x—2>x—7 nénsuyra x—2>0>x—7.Khido

& S 2XLT.
X—7<0 X<7

{x—2>0 {x>2
Vi X€Z nén x €{3;4;5;6}.

b) (x* —13)(x’ —17) <0<« x* —13 va x* —17 tréi dau.

Mat khéc, x> —13> x> —17 nén x> —13>0> x* —17. Khi 6

x> —13>0 x> >13
IEN S13<x<17.

x> —17<0 |X* <17
Vi x* 12 56 chinh phuong nén x* =16 =4 < x = +4.
Vay x e {-4;4}.
250. a) [6x—3|=156x—3=4152x—1=45

e 2X—1=5&x=3.
e 2X—1=-5H&Xx=-2.
Vay x e {-2;3}.

b) |7x—2|§19(:)—19§7x—2§19<:>—17§7x§21<:>_717§x§3.

Vay x e {-2;-1,;0;1;2;3}.
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2.51. a) x.y=-28.

Co 12 truong hop sau:

X | —28 | 14| -7 |—4|—-2|-1| 1 | 2 | 4| 7 |14 |28
Y| 1 | 2 | 4|7 14|28 |-28|-14|-7T|—-4]|-2|-1
b) (2x—1)(4y —2)=—-42 & (2x—1)(2y —1) = —21.
Co 8 truong hop:
2x—1| =21 |-7|=3|—-1| 1 | 3 | 7 |21
2y—=1] 1 [ 3 | 7 |21 |-21|-7]|-3]|-1
X | —=10|-3|-110 | 1 |2 |4]11
y 1 | 2|4 |11]-10-3]-1]|0
2.52. P=—(x+1) —|3—y|+35<35, voi moi x,y € Z.
Vay P, =35 khi {(XH)Q :0@{)(:_1
3—y|=0 y=3
2.53. Chon 6 s6 bat ki. Vi tich cua 6 s6 nay 1a mot sé am nén sé cac thira s6 am 1a s 1¢, do d6

lubn ton tai mot trong 6 sb 1a s6 am, ki hiéu 1a a.

Chia 78 sb con lai (trir s6 a) thanh 13 nhoém, méi nhdm c6 6 sd. Vi tich caa cac s6
trong mdi nhoém 1a mot sé &m nén tich cua tit ca 78 s6 1a mot sé am (vi tich cua 13 sb
am), ki hiéu la b.

Vay tich cua tat ca 79 s6 (1a ab) 1a mot s6 duong.
254. a) x+xy+y=9<x(1+y)+y=9<x(1+y)+(y+1)=9+1
& (x+1)(1+y)=10.

Ta c6 8 truong hop sau:

X+1 —10 -3 -2 -1 1 2 5 10
y+1 -1 -2 -3 —10 10 2 2 1
X —11 —6 -3 -2 0 1 4 9
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y —2 -3 —6 —11 9 4 1 0
b) xy —2x—3y=5&x(y—2)-3y+6=5+6

e x(y-2)-3(y-2)=11
& (x=3)(y—2)=11

Ta c6 4 truong hop sau

X—3 ~11 -1 1 11

y—2 ~1 ~11 11 1

X -8 2 4 14

y 1 -9 13 3
Chuyén dé 5

2.55. BC(12,—30)=B(60) = {0;+60;+120;...} = {60k |k € Z}.
2.56. UC(—60,45,—105)=U(15) = {£1;£3;£5;+15}.

2.57. a) (3n—4)(3n+19) la s6 chdn, vi hiéu (3n+19)—(3n—4)=23 nén trong hai so
3n—4 va 3n+19 c¢d mot s6 chan, mot sd é.

b) n* —n+1=n(n—1)+1 lasé ¢, vi n(n—1) lasé chan.
2.58. a) ac{—9;—3;—1;5}.

b) ac{-5—-11;5}.

c) ac{-2,—1,0;1}.
259. Q) P=a(a+2)—a(a—5)-7="7(a—1)7.

b) Q=(a—2)(a+3)—(a—3)(a+2)=2a la mot s chan.

2.60. @) (2x—1)(y—4)=-13=2x—1 va y—4 la uoc cua 13.
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o2x—1 ~13 ~1 1 13
y—4 1 13 ~13 ~1
X —6 0 1 7
y 5 17 -9 3

b) (x=-1,y=0) hoic (x=0;y=5).
C) 5xy —5x+y =5« (5x+1)(y—1)=4= tuong tu cau b).

2.61. Vi (5x+47y)—5(x+6y)=17y:17 nén 5x+47y la boi cua 17 khi va chi khi x+6y
la boi cua 17.

2.62. a) xe{-2;0;2;4}; b) xe{-3;0;1;4}.

2.63. @) X' 4+2=X4+2x—2Xx—4+6=x(x+2)—2(x+2)+6:(x+2) khi va chi khi
x+2eU(6).

Vay x € {-8;,—5;—4;—-3;-1;0;1;4}.
b) xe{-1;0;2;3}.
2.64. bat N=(a—1)(a+2)+12.

e Néu a=3k thi N=(3k—1)(3k +2)+12

| (3k—1)(3k+2)/3
= N/3 vi 11233 = N/9.

9k (k +1):9

o Néua=3k+1thi N=3k(3k+3)+12=9k(k+1)+12= N/9 vi ;
12/9

e Néua=3k+2thi N=(3k+1)(3k+4)+12

s |(Bk+1)(3k+4)/3 :

:>N/3 VI ( .+ )( * )/ :N/Q.
12:3

Vay trong moi trueong hop thi N khong la béi caa 9.

b) Chirng minh tuong tu cau a).
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2.65.

2.66.

2.67.

2.68.

2.70.

Chuyén dé nang cao
Taco 2° =32=1(mod 31)=(2°)" =1(mod 31) hay 2" =1(mod 31).
Mt khac, 2°".2* =1.4(mod 31) hay 2**” =4(mod 31)= 2" —4=0(mod 31) hay
(2% —4)i31,
Taco 5° =1(mod 12) = (5*)” =1(mod 12) hay 5" =1(mod 12). (1)
7* =1(mod 12) = 7(5*)” =1(mod 12) hay 7% =1(mod 12). )
T (1) va(2) suyra 5° + 7" =2(mod 12).
Vay 5 + 7% chia cho 12 du 2.

+Taco 3° =243 =1(mod 11)= (3°)" =1(mod 11) hay 3*° =1(mod 11). (1)

Mt khac, 4° =1024 =1(mod 11)= (4°)"" =1(mod 11) hay 4™ =1(mod 11). (2)
Tu (1) va (2) suy ra A chia cho 11 du 2.

+ Lai c6 3'=27=1(mod13)=(3")" =1(mod13) hay 3™ =1(mod13)
= 3" = 3(mod 13). 3)

Mit khic 4°=64=—1(mod 13)=(4’)" =1(mod 13) hay 4" =1(mod 13)
= 4" = 4(mod 13) (4)
Tur (3) va (4) suy ra A chia cho 13 du 7.
Ta ¢6 hai truong hop:
e Néu x=1(mod 3) thi X* =1(mod 3).
e Néu x=2(mod 3) thi X’ =2*(mod 3) hay x* =1(mod 3).
Vay ta ludn cé x° =1(mod 3).
Chirng minh tuong tu bai 2.68.

Gia sir phan chung rang x/3. Ap dung két quéa bai 2.68, ta c6
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x* =1(mod 3)= y* =2(mod 3)
Didu nay khong xay ravi y:3 thi y*> =0(mod 3); con néu y/3 thi y* =1(mod 3).
Vay x:3. Chung minh tuong tu ta cling c6 y:3.

2.71. Pat A=1924""" 11920. Tacé 124 = 4.31. D& théy A chia hét cho 4.
Dé ching minh A chia hét cho 124, ta ching minh A chia hét cho 31.

That vay, vi 1924 = 2(mod 31) va 1920 = —2(mod 31) nén
A=2" _2(mod 31). )
Lai c6 2° =32=1(mod 31). Ta can tim s4 du caa 2003™"*" khi chia cho 5.

Vi 2004":4 nén 2004" = 4k = 2003*"" =2003*.

Vi 2003 = 3(mod 5) = 2003" = 3" =81“ =1(mod 5).
Vay A=2003""" =1(mod 5)=2003""" =5m+1.
Suy ra 22" =2 =2,(2°)" =2(mod 31).
Thay vao (1) tasuy ra A=0(mod 31) hay Ai31.
2.72. a) 1991=1(mod 10) nén 1991 =1(mod 10);
1997 = —3(mod 10)=1997” = 9(mod 10) hay 1997° = —1(mod 10).
Suy ra 1997 = 1(mod 10) = (1991'"" 1997 ) = 0(mod 10)
Vay (19917 —1997"*):10.
b) Ta co: (2’ +2")4. (1)
Mat khac, 2° =512 =12(mod 25) va 2'° =1024 = —1(mod 25)

= (210)9 =—-1(mod 25) hay 2% =-1(mod25)=2"2"=-1.12(mod 25) hay
2%.2" = —12(mod 25).

Do vay (2° 42" )= 0(mod 25) )
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Tir (1), (2) va UCLN(4;25) =1 suy ra (2° +2”)100.
2.73. a)Taco 2° =32=—1(mod 11).
Vi 2" =2.16" ma 16 =1(mod 5) nén 2'""' =2(mod 5) = 2*""' =5k +2 (v6i keN
 k chin). Khi d6, 22" =22 = 4,(2°) = 4(mod 11)
= 2" +7=0(mod 11) hay (2*"" +7)i11,
b) Tacéd n=1(mod n—1), véi moi n>1.
=n“=1(mod n—1), véi moi n>1.
Dovay n"' +n"?+...+n*+1=1+1+---+1+41(mod n—1) (vé phai c6 n>1 s6 1)
0" 440’ +1=0(mod n—1).
Vay (0" 40" 4+ n” +1)i(n—1) (dpem).
2.74. @) Tacd 5" +26.5" + 8" =25.5" +26.5" +8.64".
Vi 64 = 5(mod 59) nén 64" =5"(mod 59).
Do d6 5" +26.5" + 8" =51.5" +8.5" (mod 59)
& 5" +26.5" + 8" =59.5" (mod 59)
& 5" 4+26.5" + 8" = 0(mod 59)
Vay (5" +26.5" 48" ):59.

b) Tacé 168=2°3.7
Vi 3" +7=9"+7=1+7(mod8) hay 3*"+7=0(mod8) (1)

= (3" +7):8. Mat khac 4" =16":8 nén (4" -3 -7):8

Vi 4% =1(mod3);7 =1(mod 3) = 4°" -7 = 0(mod 3)

Do d6 (4" -3"-7):3 (2)

Vi 42" -3 =0(mod7);3*" =9" =2"(mod 7)

nén 4" -3 =0(mod7). Do d6 (4" -3 -7):7 (3)
Tir (1),(2),(3) va (8.3.7) = 1 nén (4> -3""-7)i(8.3.7)
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2.75 R0 rang véin =0 hoac n =1 thi (9“ +1)Z100
Vi n> 2, ta xét hai truong hop
n=2k(keN*)= 9% +1=81+1=2(mod10)
= (9"+1)/10= (9" +1) /100
n=2k(keN*)=9"+1=9%"+1=0.81 +1=2(mod4)
= (9"+1)/4= (9" +1)/100
Vay (9"+1)7100, véi moi neN
2.76 a) TacH 2°™* +31=16.8"+3.9"
Vi 16 = -3(mod19) = 16.8" = -3.8" (mod19)
nén (16.8" +3.9")19 < (-3).8" +3.9" =0(mod19)
< 9"-8"=0(mod19) < 9" =8"(mod19)
=n=0, vi tréi lai, tr 9" =8"(mod19) = 9=8(mod19): vo ly!
Vayn=20
b) Ta xét 3 truong hop:
Truong hop 1: Néu n=3k (v6i ke N) thi n.2":3=n.2"+1
Truong hop 2: Néu n =3k +1(voi keN) thi
N2" +1:3= (3k +1).2°%" +1=3k.2%*" 4 2%+ =3k. 2% + 2.8 +1
Do d6:n.2" +1:3 < (2.8 +1):3
Vi 8=-1(mod3) < 8 = (-1)* (mod 3)
suy ra2.8“ +1:3< 2.(-1)* +1=0(mod3) < k chin< k = 2m(m e N)
Do d6: n=6m+1véi meN
Truong hop 3: Néu n=3k+2(véi k e N) thi
N2" +1=(3k +2).2%"2 +1=3k.2%*"? 4+ 2.2%"2 +1=3k.2**"* + 8" +1
Do do6: (n.2"+1):3 < (8 +1):3
Vi 8=-1(mod3) nén 8 = (-1)***(mod3)
suy ra: (8 +1):3 < (-1)** +1=0(mod3) < k +11¢ <k chin< k =2m(me N)
Do d6: n=6m+2(voi meN)
Vay diéu kién can tim cia mla m =1(mod 6) hodc m = 2(mod 6)
2.77.
4 / 4
a) Vi 7 =04mod100) nan ta tim sé du khi chia 97 cho 4
Taco: 9=1Umod4) an 97 =1(mod4)
Do dé: 97 =4k +1(k € N)
— A=7" = 7% Z7,(7%)¢ =7.01mod100) = 7° = 07(mod100)
Vay Aco hai chir sé tan cung 1a 07
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b) Vi 29" = 01(mod100) nén ta tim s6 du khi chia 9°2cho 10
Ta co: 9=-1(mod10) nén 9% =1(mod10) = 9% =10k +1v&i k e N
Do d6: B =29"%" =29,(29")" = 29.01(mod100)
Hay B =29(mod100)
Vay B¢ hai chir s6 tan cing 1a 29
2.78.
C =1978“%
a) Vi 1978 =8(mod10) = 1978" = 6(mod10)
M3t khac 1986° = 0(mod 4) nén 1986° = 4k(k € N) = C =1986* = 6(mod10)
Vay chit s tan cling caa C 12 6
b) ViC =8(mod10) nén C* =76(mod100) = C*" = 76(mod100)
Mt khac 1986 = 6(mod 20) = 1986° =16(mod 20)
, 1986° =20k +16(k € N)
o = C =1978%"* =1978" (1978)* =1986"°.76(mod 100)
1978 = —22(mod100) = 1978* = 56(mod100)

= (1978*)" =56* (m0d100)hay1978"® = 96(mod 100)

Tir do ta co: C =96.76(mod100) = C = 76(mod 100)
Vay C ¢ hai chir s tan cung 12 76

Do d

Lai co:
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PHAN HINH HOC

Chuyén dé 1
1.1 (h.6). C6 8 nhém ba diém thang hang gdm: ba hang ngang, ba hang doc va hai hang chéo.
1.2. Xem hinh 34,
1.3. Goi s6 diém phai c6 dé vé duoc 36 duong thang la x.

X(x -1)

Taco =36

Suyra x(x-1)=72=9.8

Vix va X —1 1a hai s6 tu nhién lién tiép nén x =9.

Vay sb diém lac ban dau 1a 9+3=12.

, , . 12.11 Hinh 34

S0 duong thang vé dugc lac ban dau la T = 66.

1.4. a) Trong 5 diém phai co6 diéu kién khong co ba diém nao thang hang.
b) Trong sé 5 diém phai co diéu kién 4 diém thang hang (h.35).
¢) Phai c6 diéu kién c6 hai nhém ba diém thang hang (h.36).

E NV

Hinh 35 Hinh 36

1.5. S6 duong thang vé duoc qua cac cap diém lac ban dau 1a nin-1).

£ . ~ <R s \ 2 ~ . o .2 X R n-1)(n-2
Neéu bt di mot diem thi so duong thang vé dugc qua cac cap diem vé sau la: Lz()

Theo dé bai ta c6
nn-1) (h-1)(n-2) _
2 2
(n-1)[n—-(n-2)]=20
(n-1).2=20
n-1=10
n=11.
Vay s6 diém lac dau la 11.
Céch khéc: Néu bot di mot diém thi qua diém nay va mdi diém trong sé6 n—1 diém con lai b6t
di duoc 1 dudng thing. Vi tong sb duong thang giam di 10 nén n—1=10 hay n=11.
n(n-1)

0

1.6. Huéng dan: Ap dung cong thirc dé tinh s giao diém cua cac dudng thang.
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Pdp s6: 120 giao diém.
1.7. Goi n la sé duong thang. Ta c6 @ =190, suy ra n(n—1) =380 =20.19. Vay n =20.

1.8. Néu trong 12 diém di cho khong c6 4 diém ndo thang hang thi s duong thang vé duoc 1a
% =66 (duong thang).

Bay gio xét dén 4 diém thiang hang, qua ching chi vé dugc mot duong thang. Néu 4 diém nay
khong thang hang thi vé duoc ? — 6 (dudng thing).

S6 duong thang giam di 1a 6-1=5 (duong thang).
Vay vé& duoc tat ca 1a 66 —5= 61 (duong thang).
1.9. S6 giao diém co6 thé la:

e 3(h37)

e 2(h38)

¢ 1(h39)

o 0(h.40)

/

/

\ Hinh 40
Hinh 39
Hinh 37

Hinh 38

1.10. Huéng ddn: Ban c6 thé v& 5 duong thang cét nhau tao thanh ngdi sao 5 canh (h. 41).

X

Hinh 41

1.11. a) m va n 1a hai duong thang phan biét néu ngoai diém chung O, chung khong con diém
chung nao khéac (h.42).
b) m va n 1a hai duong thang tring nhau nén ching con mot diém chung khac diém O (h.43).
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m
n o) m
n 0 P
Hinh 42
Hinh 43
1.12. (h.44)
e Vi diém M nam giira hai diém
A va B nén ba diém M, A, B A M B N
thang hang, do d6 diém M nam Hinh 44
trén duong thang AB.

e Vi diém B nam giira hai diém M va N nén ba diém B, M, N thang hang do d6 diém B
nam trén duong thing MN. Hai duong thang AB va MN c6 hai diém chung 12 B va N
nén ching trung nhau.

1.13. V& duodng thang di qua P va Q nd cit duong

thang a hodc cit duong thing b tai M. Khi d6 ba

diém M, P, Q thang hang (h.45)

Chuyén dé 2

1.14. Trong hinh 13 ¢ 8 tia, gém:
- Batia goc A la Ax, Ay, Am; AL/ A A,
- Ba tia goc B la Bx, By, Bn;
- Hai tia goc O 1a Om, On.
1.15. Trong hinh 14 c6 18 tia, gom:
Bén tia goc C, bdn tia gbc D, bon tia goc E va 6 tia goc O. Hinh 46
1.16. (h.46)
Tai mdi diém A, A,,..., A, déu co 4 tia.
Do d6 dé trong hinh ¢6 100 tia thi n =100:4 = 25 (diém).
1.17. (h.47)
a) Diém O nam giira hai diém M va N nén hai tia OM, ON déi nhau. (1)
Diém E thudc tia OM, diém F thuoc tia ON nén tia OE tring véi tia OM; tia OF tring véi
tia ON.  (2)
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Tir (1) va (2) suy ra hai tia OE va OF dbi
nhau. E M 0 N F
b) Vi hai tia OE va OF dbi nhau nén géc
O nam giita hai diém E va F.

1.18. (h.48)
a) Biém O nam gitta hai diém A va B nén hai tia BA, BO

Hinh 47

trung nhau. (1) A O B C

Diém B niam giita hai diém A va C nén hai tia BA, BC

dbi nhau. (2)

Tir (1) va (2) suy ra hai tia BO va BC déi nhau.

b) Vi hai tia BO va BC d6i nhau nén géc B nam giira hai diém O va C.
1.19. (h.49)

a) Vi diém B nam giita hai diém A va C nén hai tia

Hinh 48

BA, BC dbi nhau. (1) A B C D
Vi diém C nam giita hai diém B va D nén hai tia BC
va BD trung nhau. (2
Tur (1) va (2) suy ra hai tia BA, BD di nhau.
b) Vi diém B nam gitra hai diém A va C nén hai tia CA, CB tring nhau. (3)
Vi diém C nam giira hai diém B va D nén hai tia CD, CB ddi nhau. (4)
Tir (3) va (4) suy ra hai tia CA, CD dbi nhau.
Chuyén dé 3

1.20. (h.21) Buong thang xy va tia Am cit doan thiang PQ.

1.21. (h.50 a,b) V& duoc tit ca 6 doan thang 1a AB, AC, AD, BC, BD va CD.

Hinh 49

B

A B C D

Hinh 50b

Hinh 50a

n.(n-1)

1.22. Ta co =36=n.(n—-1)=72=9.8. Vinva n—1 1a hai s6 ty nhién lién tiép nén

n=9.

1.23. (h.51) Vi diém B nam giira hai diém A va C nén  , 5
AB +BC = AC. Vi diém C nam giira hai diém B va D nén
BC+CD=BD. Hinh 51
Mat khac AC>BD nén AB+BC>BC+CD hay
AB > CD.
1.24. (h.52) Vi diém A nam giita M va B nén
MA +AB = MB R 2

Hinh 52
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Suyra MB=1+AB @

Vi diém B nam giira A va N nén
AB+ BN =AN

Suyra AN=AB+2 (2)

Tur (1) va (2) suy ra MB < AN

1.25. (h.53) Vi diém M nam gita AvaBnén AM+MB=AB. __--3--_  _.2__ 1

Do d6 AB=3+2=5 (cm) A M B
Vi diém B nam giita A va C nén AB+BC = AC. Hinh 53
Do d AC=5+1=6 (cm)
1.26 (h.54) Vi M nam giita A va B nén
MA +MB = AB = 7cm. A
Mat khac MA — MB = 3cm, S —
nén MA =(7+3):2=5(cm) Hinh 54
MB=7-5=2 (cm).
1.27. Xét ba truong hop:
e Truong hop M nam giira A va B (h.55) 6
Taco e _
AM + MB = AB A M B
2MB+MB =6
3MB =6
MB =2 (cm). _-T T~
e Truong hop B nam giita A va M (h.56)
Taco
AB+BM =AM

6+BM =2MB
BM =6 (cm)
e Truong hop diém A nam giita hai diém B va M. Ta c6 BA + AM = BM
6 + 2BM = BM
6+ BM =0 (v0 Ii)
Vay truong hop nay khong xay ra.
Pdp s6: MB = 2cm hoic MB = 6¢m
1.28. Taco AC + CB = AB (vi 3 + 2 = 5). Vay diém C nam giira hai diém A va B. Do d6 hai
tia CA, CB doi nhau. 4 )

- -

Hinh 56

1.29. Piém O 1a gbc cua tia nén khong nam giita A va B
* Xét truong hop diém A nam gitra O va B

(h. 57) Hinh 57
TacoOB=0OA+AB=4+2=6(cm)

* Xét truong hop diém B nam giita O va A

(h. 58) A
Taco OB + BA=0A o= e X
= OB=0A-BA=4-2=2(cm) 2

Hinh 58
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1.30. Biém O 1a gbc cua tia nén khong nam giira hai diém M va N
* Xét truong hop M nam gita O va N (h. 59)
Tac6: ON=0OM + MN =3 +5=8(cm) 3 5

* Xét truong hop diém N nam giira hai diém O va M
Tacd: ON + NM =OM

ON +5 =23 (vo Ii) Hinh 59
Vay truong hop nay khong xay ra

Do d6 bai toan c6 mot dap sb 1a 8cm.

1.31 (h. 60)

* Trén tia Ox c6 OB < OC (3 < 5) nén diém B nam gitta O va C.

Taco OB +BC =BC /,==::3:::_‘5“\\
SuyraBC =0C - 0B =5 -3 =2(cm) S Bl NN .
Po d6 OA = BC (=2cm) © A B c
* Trén tia Ox c6 OA < OC (2 < 5) nén diém A nam gitta O va C. Hinh 60

Taco: OA+AC=0C =AC=0C-0A=5-2=3(cm)
Do d6 OB = AC (=3cm)

1.32. (h. 61) Trén tia Ox c6 OM < ON (m < m +n) nén diém M nam giita hai diém O va N.
Do d6: OM + MN = ON

SuyraMN=0ON-OM=m+n-m=n B e =<

Vay OM > MN (vi m > n) =
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Chuyén dé 4
1.33. (h. 62) Vi diém O nam giira hai diém A va B nén AO + OB = AB (1)

SuyraOB=AB-AO=AB- = AB= 1 AB . .
2 2 A 0

Do d6 OA = OB (= %AB) 2) Hinh 62

Tir (1) va (2) suy ra O 1a trung diém cua doan thang AB.

Lueu y: Bai toén nay cho ta mot dau 4n nhan biét trung diém cua doan thang.

1.34. Trong 3 diém M, O, N thiang hang c6 mot diém nam giira hai diém khéac.

* Gia str M nam gitra O va N, khi d6 ta c6:

OM + MN = ON =MN = ON - OM = 0 (vi OM = ON). Diéu nay vd Ii vi MN > 0. Vay
trrong hop nay khéng xay ra.

Do d6, diém O nam giira M va N.

Mt khac OM = ON nén O la trung diém ctiia MN.

wll

1.35 (h.63) W . M N o P o y
* N 1a trung diém cua doan thang MO
* O 1a trung diém cia doan NP va MQ Hinh 63

* P 1a trung diém cua OQ

136. (h.64) Vi M li trung diém cia OA nén OM = = ~2(cm)

_—
ViN Ia trung diém caa OB nén ON =g=3(cm) P U
0 *= o——o——9 “o
Trén tia Ox c6 OM < ON (2 < 3) M N A B
nén diém M nam gitta hai diém O va N. Hinh 64

Do d6 OM + MN =ON = MN = ON-OM =3-2=1(cm)
1.37. Ta c6 OP+0Q # PQ(2+2# 3) nén diém O khdng nam giira P va Q do d6 O khong phai
1a trung diém cua PQ.

1.38. (h. 65)

2) Vi M 1a trung diém caa OA nén OM = MA:%: 2(cm) L

Trén tua Ox c6 OM < OB (2 < 6) 0 et
nén M nam gitta O va B

Do d6 OM + MB = OB, Hinh 65

SuyraMB=0B-0OM=6-2=4(cm)

b) Trén tia Ox c6 OA < OB (4 < 6) nén diém A nam giira hai diém O va B.
Do d6 OA + AB=0B= AB = 0B - 0A =6 -4 =2(cm)

Trén tia BO c6 BA < BM (2< 4) nén diém A nam giita hai diém B va M

Mit khac BA:%BM (2 - %.4} nén diém A 13 trung diém ctia MB,

1.39. (h. 66) Biém M nam giira A va B nén AM + MB = AB

— MB=AB-AM=7-3=4(cm) !

Trén tia BA cO BN <BM (2 <4) ~—___=- == N
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nén diém N nam giira hai diém B va M (1)

TacOBN+NM=BM = MN=BM-BN=4-2=2(cm) Hinh 66
Vay BN = MN (=2cm) 2
Tir (1) va (2) suy ra N 1a trung diém cua doan thang MB
1.40. Vi M la trung diém caa OA nén OA = 20M = 2cm
ViN la trung diém cia OBnén OB=20ON =5¢cm. ~  ° ?
* Xét truong hop M va N thudc cing mot tiagéc O (h. 67). ~emg” g, "7== ¥
Khi d6 A va B ciing thudc mét tia géc O. A M10O g N B
Vi OA < OB (2 < 5) nén diém A nam giita hai diém O va B. Hinh 67
SuyraOA+AB=0B= AB=0B-0OA=5-2=3(cm)
* Xét truong hop M va N thudc hai tia ¢6i nhau goc O (h. 68) s ,
Diém A va diém B nam trén hai tia doi nhau goc O ST A >
nén diém O nam gitra A va B.
=>AB=A0+0B=2+5=7(cm) Hinh 68
10

1.41. (h. 69) Vi M; la trung diem ciia AB nén M,B = % = 27 =2°(cm)

. . g . MB 2°
Vi M; la trung diém cua M;B nén M,B ==, = 2°(cm)
.................... q 7 A .
Vi My la trung diém ctia doan thang MgB nén M1 M2 M3
M, B = MgB=§=1(cm) Hinh 69

Trén tia BA c6 BM,, < BM, (1<2°) nén dim M,, nam gitra hai diem B va M;.

Do d6 BM,,+M,,M, = BM, = MM, = BM, - BM,, = 2° ~1=511(cm)
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Chuyén dé nang cao 1

1.42 (. 70) iém M li trung diém ciia AB nén AM = MB = —a . Ca
Diém N nam giita hai diém A va B nén AN + NB = AB = 2a. A —
Vi AN < AM nén 2AN < 2a, do d6 AN < a.

Trén tia AB c6 AN < AM nén diém N nam giira hai diém Hinh 70

A va M (dau hiéu 3).
Trén tia AB c6 AN < AM < AB nén diém M nam giita hai diém N va B (dau hiéu 4).
1.43. (h.71) Piém O 1 trung diém cua AB nén O nam gitra A va B. Trén tia AB ¢

AM < AO =% nén diém M nim giita hai diém A va O. i

—F—o—o0———o—+/ 0
AB A M 0 N B
Trén tia BA c6 BN < BO:T
nén diém N nam giira hai diém B va O. Hinh 71

Suy ra diém O nam gitra hai diém M va N (dau hiéu 5) (1)
Taco OM = OA — AM; ON = OB — BN. Mit khac OA = OB va AM = BN nén OM = ON. (2)
Tir (1) va (2) suy ra O 1a trung diém cua MN.

1.44 (h. 72) 7 ——————

a) biém | nam gitta A va B nén e = K‘“\a:’B
Al +IB=AB = IB = AB - Al =7 -3 = 4(cm) 3

Trén tia BA ¢6 BK < BI (vi a < 4) nén diém K nam giira hai diém B va I. Hinh 72

Do d6 BK + KI=BI = IK = Bl - BK = 4 —a (cm)
b) Ta ¢c6 K nim gita B va | nén muén K 1a trung diém coa Bl thi phai c6

BKlelca:14:2(cm) b
2 2

- S -~
///’/— ————— ~\\‘ , -\\I\‘ X
1.45 (h. 73) Trén tia Ox ¢c6 OA < OB (via<b) o°* A v B
nén diém A nim giita hai diém O va B
SuyraOA+AB=0B = AB=0OB-0OA=b-a Hinh 73

ViM la trung diém cua AB nén BM =% :b—Ta .

Ta co: b_Ta<%<b .Trén tia BO c6 BM < BO (vi b_Ta<g<b) nén diém M nam giira hai
b-a 2b-(b-a) a+b

2 2
1.46 (h. 74) DBiém E nam giira hai diém A va B nén AE + BE= AB = 6cm ma AE + BF = 7cm
nén BE < BF. Trén tia BA ¢6 BE < BF nén diém E nam giita hai diém B va F.

diém B va O. Suy ra BM + MO = BO. Do d6 OM =OB—-BM =b-

Suy ra BE + FE = BF. 6

Taco: AE + BF = 7cm emTTTTTT -~

Do d6: AE + (BE + FE) = 7cm Agﬁlﬁs
AB + FE =7cm
> FE=7-AB=7-6=1(cm) Hinh 74

1.47 (h. 75)

e Tréntia Ox c6 OA < OB (1,5 < 3) nén diém A nam giira hai diém O va B.
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Tac6 OA+AB=AB = AB=0B-0A=3-15=15(cm)
Vay OA = AB (=1,5cm)
Suy ra A 14 trung diém ciia OB
e Tréntia Ox c6 OB < OC ( 3 < 4,5) nén diém B nam giita O va C

Tac6: OB+BC=0C = BC=0C-0B=45-3=15(m) 45

Vay AB=BC (1) _’4/;:_’_:_ 3___ \‘: Tl «
Trén tia Ox c6 OA < OB < OC (1,5 < 3< 4,5) ° s A B c

nén diém B nam gitra hai diém A va C (dau hiéu 4) (2)

Tir (1) va (2) suy ra B 1a trung diém caa AC Hinh 75

TOm lai, trén hinh ¢6 diém A 1a trung diém cta OB;

diém B 1a trung diém cua AC.

1.48. (h. 76) 4
a) Hai tia OA, AB d4i nhau nén diém A nam giira hai diém O va B, el —— =
dodo OB=A0+ AB=2+4=6(cm)

Vi diém M 1a trung diém cua AO nén OM =1 (cm) Hinh 76
Vi N la trung diém cua OB nén ON = 3 (cm)

Trén tia OB ¢6 OM < ON nén diém M nam giira hai diém O va N. Suy ra OM + MN = ON
Do 3@ MN=0ON-OM=3-1=2(cm)

Vay OA = MN (=2cm)

b) Trén tia OB c6 OA < ON (2 < 3) nén diém A nam gitta hai diém O va N
SuyraOA+AN=0ON = AN=ON-OA=3-2=1(cm)

Vay AN = OM (= 1cm)

1.49 (h. 77)

a) Taco AE =§AB =4(cm)

Piém F 14 trung diém cua AE nén AF = FE = 4 :2 = 2(cm). Piém E nam giira hai diém A va B
nén AE+ BE=AB.SuyraBE=AB-AB=6-4=2(cm).

Do d6 BE = FE(=2cm) (1)

Trén tia AB c6 AF < AE < AB (2 <4 < 6) nén diém E nam gitra F va B (dau hiéu 4) (2)

Tir (1) va (2) suy ra E 1a trung diém cua BF.

b) Diém F nam gitta hai diém A va E (vi F la trung diém cia AE) ~___ 6 ____

Su}/ ra hai‘tia FA vaFE (;1‘6i nhau. (1) q ;\;":—/—0—/—5;'
Diém O nam giita hai diém E va F (vi O 1a trung diém cua FE).

Suy ra hai tia FO va FE trung nhau. (2) Hinh 77

Tir (1) va (2) suy ra hai tia FA, FO d6i nhau.

Do d6 diém F nam giira hai diém A va O dan tgi OF, OA tring nhau (3)

Lap luan tuong tu cé hai tia OE, OB trung nhau. (4)

Mt khac hai tia OF , OE d6i nhau (vi O 1a trung diém cua FE) (5)

T (3); (4); (5) suy ra hai tia OA, OB dbi nhau, dan t6i diém O nam giita hai diém A va B (6)
Ta c6: OA = OF + AF (vi F nam giita A va O)

OA=1+2=3(cm)

OB = OE + BE (vi E nam giira B va O)
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OB=1+2=3(cm)

Do 46 OA =0B (7)

Tt (6) va (7) suy ra O 1a trung diém cua AB

1.50 (h. 78) Vi O 1a trung diém cta AB nén OA = OB va O nam giita A va B
Suy ra hai tia BO, BA trung nhau.

Mt khac hai tia BM, BA d6i nhau nén hai tia BO, BM déi nhau,

do d6 diém B nam giita hai diém O va M. Suy ra OM = OB + BM (1)

Diém O nam giita hai diém A va B nén hai tia OA, OB déi xtrng nhau.

Piém B nam giira hai diém O va M nén hai tia OM, OB tring nhau.

Suy ra hai tia OA, OM d6i nhau. Do d6 diém O nam giita hai diém A va M

VayAO+OM =AM = OM=MA -AO (2) by # S # > -

Tir (1) va (2) ta c6 20M = OB + BM + MA — AO
20M = MA + MB (vi OA = 0B) Hinh 78
OM — MA+ MB
2
Nhén xeét:
1. Mudn chirng minh OM :M ta chung t6 20M = MA + MB

Muén c6 20M ta tinh OM, theo hai cach khac nhau rdi cong lai. Sau d6 mudn dugc OM ta
chia két qua cho 2.

2. Bai toan trén van dung néu M nam trén tia doi cua tia AB.

1.51 Xét hai truong hop:

* M nam gitta O va B (h. 79)

Ta c0 hai tia OM va OB trung nhau. (1)

Piém O 1a trung diém ctia AB nén OA = OB va O nam giita A va B.
Suy ra hai tia OA, OB dbi nhau. (2)

Tir (1) va (2) suy ra hai tia OA, OM ddi nhau Y b
do d6 diém O nam gitra hai diém A va M.
Taco6 AO+OM=AM = OM=MA -0A (3) Hinh 79

Mt khéc: OM + MB = OM = OM = OB - MB  (4)
Tir (3) va (4) ta c6 2MO = MA — AO + OB — MB
2MO = MA — MB (vi OA = OB) (5)
* M nam gitta O va A (h. 80)

MB- MA

O¢
]

(6) e

Ciing giai tuong ty nhu trén ta dugc OM =

Tur (5) va (6) suy ra OM = Hinh 80

MA—MB‘

Luu y: Néu diém M tring véi O thi két qua trén van ding.
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PHAN SO HOC ..ouueeuuuuseessssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssassseass 1
Chwong I: ON TAP VA BO TUC VE SO TU NHIEN ......ocumcmssssesssssssssssssssssssssssssssssssssssssssssssans 1
Chuyén dé 1: TAP HO'P CAC SO TU NHIEN ..oovooosseeeeenreesssssssssssssesssssssssssssssssssssssssssssessssssssssssseessssssees 1
Chuyén dé 2. PHEP TOAN TRONG TAP HOQ'P CAC SO TU NHIEN ........ocomrmmeeseeenseessssnssssssssesssnnns 10
Chuyén d¢ 3. TINH CHAT CHIA HET CUA MOT TONG, HIEU, TICH ..ooooveoeeeseeeeeeeeeessesemseenesessssses 18
Chuyén dé 4. DAU HIEU CHIA HET ... ssesscssssssssssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssee 21
Chuyén dé 5. SO NGUYEN TO VA HOP SO.....cumeeeeereeesssssssssssseessssssssssssssssssssssssssssssssssssssssssssssssssess 28
Chuyén dé 6. WO'C CHUNG LON NHAT .....ooveveerressssesseeseessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssess 33
Chuyén dé ndng cao 1. SO CHINH PHUONG .......uueeeeeeeeeeceeeensssesessssssssssssssssssssssssssssssssssssssssssssssssssssssssee 40
Chuyén dé ndng cao 2. NGUYEN LI DIRICHLET .....rrroreeeeceesssssssssmsssssssssssssssssssssssssssssssssssssssssssssssees 50
ChrongIL SO NGUYEN ...coceseisrscssscsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassses 55
Chuyén dé 1. TAP HOP CAC SO NGUYEN ....ooovromiseeeeeneesssssssssssssesssssssssssssesssssssssssssssssssssssssssssssssssssess 55
Chuyén dé 2. PHEP CONG VA PHEP TRU CAC SO NGUYEN ....oovrorsseeeeeeneesssssssssesssesssssssssssssssesssssens 61
CHUYEN DE 3. QUY TAC DAU NGOAC VA QUY TAC CHUYEN VE...ooovoereeeeesssscmeeeeeeessssssseseeseesssses 67
Chuyén dé 4. PHEP NHAN HAI SO NGUYEN .......eeeeeceeeensssesesssssssssssssssssssssssssssssssssssssssssssssssssssssssee 73
Chuyén dé 5. BOI VA 'O'C CUA MOT SO NGUYEN.....oooveiceeeeeenmeessssssssssssssssssssssssssssssssssssssssssssssssess 78
Chuyén d& NANG cA0. DPONG DU .......ooovooossevsesssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssees 82
PHAN HINH HOC .ouuierecssssssssssssssssssssnsssssssssssssssssssssssassasssssasssassssssssasssssssssassasssasssssassasssssssssassassssnassses 89
Chwrong I. DOAN THANG. ....coeeeesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssee 89
Chuyén d& 1. DIEM. DUONG THANG ......oooeeeseeeesseees s ssessssessssseesssessssssssssssssssssssssssssssss oo 89
CRUYEN A8 2. TIA oot sssssess s sssss s ssass bbb ss s s s s s s s s s s snsnees 93
ChUyBn A8 3. DOAN THANG ...ccooooeeeeeresseeeesseeesesseesssssessssssessssssessssssssssssssssssssesesssssssessssssssssess s 96
Chuyén d& 4. TRUNG DIEM CUA DOAN THANG ..oooovceeresseeeessceersssseeesssseeessssseesessssssesssessssssessessne 99
CRUYEN A8 NANG CAO. c.cevreerereserrseeressesesssssssisssssss s ssssssssssss s s sasssssssssss s sassssassssssssssssassssssssssssasessanes 102
CAC DAU HIEU NHAN BIET MOT DPIEM NAM GIT'A HAI DIEM KHAC .oovvveeerreeeeeeeeeessssseneeeseeenn 102
HUONG DAN GIAL = DAP SO..oooseoeeseereseessseessseesesssesssseesssesssssssssssssssssessssssssssssssssesssssssssessssnees oo 106
1 5 N IR 03 5 (0 o 106
Chwong I. ON TAP VA BO TUC VE SO TU NHIEN .......ocovrronsseseeesnseesssssssssssssesssssssssssssesssssssssssssenees 106
CHUONE IL SO NGUYEN .ooorroeeeeeeessseeeessssssesessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssee 129
PHAN HINH HOC ..oouieescssssesssssssssssssssssssssssssssssssssssasssassssssssassssssssssssasssasasssassssssssasssssssssasasssananes 145
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