TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

CHUYEN DPE 1: CAC BAI TOAN VE TAP HOP

A/KIEN THUC CAN NHO.
I/TAP HOP - PHAN TU CUA TAP HOP
1/ Trong toan hoc va khoa hgc tinh toan, khai niém tip hop lién quan dén mét nhoém
cac d6i twgng khong dugc sap thit tw goi 1a phin tik cta tap hop.
Vidu 1:
a/ Tap hop A cac phan tt a,b,c,x,y duoc viét nhu sau:

A= {a,b,c,x,y} hoic A= {b,x,c,y,a}
Trong d6 a, b, ¢ ,x, y goi la cac phan tt cua tap hop.
b/ Tap hop B cac s ty nhién nho hon 100 dwoc nhu sau:
B=1{0,123,...,98,99}
2/ S8 phan tw caa tap hop
- Mot tap hop c6 thé khong co, c6 mot hay nhiéu phan t.
- Tap hop khong c6 phan tir nao goi la tap hop rong. Ki hiéu &
Vidu 2:
-Tap hop A (& vidu trén ) c6 5 phan tt.
- Tap hop B (0 vidu trén ) ¢6 100 phan tt.
- Tap hop C céc s6 tu nhién nho hon 0 khdng c6 phan tr nao. Khi d6 ta viét C = .
- Tap hop cac s6 ty nhién tir a— b, hai s6 ké ti€p cach nhau d don vi c6
(b-a):d+1(phantk)
3/. Cac ki hiéu ¢,¢
Ta viét:
a € A:Docla a thudc A (hodc ala phan tir cua tap hop A)
a ¢B: Doc la a khong thudc B (hodc a khdng phaila phan ti ctia tap hop B)
II/TAP HOP CON:
1/ Tap hop D 1a 1 tap hop con cua tap hop C néu mdi phan tir caia D déu thudc C
2/ Kihiéu Dc C. Docla: D la tap hop con cua C ( hodc D chtta trong C, hodac C chtta D)
3/ Mdi tap hop déu la 1 tap hop ctia chinh né.
4/ Tap hop rong 1a tap hop con ctia moi tap hop.
Vidu3: C={a,bxy};D={xy} ==Dc GDc D;CcC
5/ Néu 1 tap hop cd n phan tix thi s6 tap hgp con ctia né la 2»
III/HAI TAP HOP BANG NHAU:
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Hai tap hop A va B goi 1a bang nhau khi moi phan t&r ctia A déu thudc B va moi phan
tir ctia B déu thuoc A.

Kihiéu: A=B

Vidu4: A= {a,b,c,x};B={x,c,b,a}

Taco A=B

IV/HOA TAP HOP:

Tap hop dwoc minh hoa béi mot vong kin, bén trong vong ¢ cac phan ti clia tap
hop do.

Vidu 5: Tap hop A = {1,35,7,9} duoc minh hoa nhuw sau:

V/CACH VIET TAP HQP: C6 hai céch:
1/ Viét bang cach liét ké cac phan ti
Vidu: A= {L 3 5,7,9}
2/ Viét bang cach chi ra cac tinh chat dic trung ctia cac phin tit ctia n6
Vi du: Tap hop B 6 vi du 1b c6 thé viét: B = {x/x e N;x <100}
Luu y: Khi viét cc tap hop bang cach liét ké cac phan tit — Mdi phan tt ctia tap
hop chi duoc viét mét Tan.
B. BAI TAP VAN DUNG.
I/ REN KI NANG VIET TAP HOP, TAP HOP CON, DUNG Ki HIEU.
Bai tap 1: Viét tap hop A céc s8 tu nhién 16n hon 7 va nho hon 12 bang 2 cach.
Hudng dan
- Bang cach liét ké cac phan ti: A= {8;9;10;11}
- Béng cach néu tinh chat dic trung: A= {xeN/7<x <12}
Bai tap 2: Viét tip hop B cac chit ci trong cum chir “SONG HONG ”
Huwéng dan
B={S,0,N,G,H} hodcB={O,G,N,H,S}, ... déudung.
Bai tap 3: Cho 2 tap hop A = {m,n,p}; B= {x,y,z} . Dién vao 6 vudng:

nDA;pDB;meD

Huwéng dan
nlel A; pB;me hoécme
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Bai tap 4: Nhin cac hinh 1 va 2, viét cac tap hop A, B, C:

A B. C

.g hé‘(

=y
Hinh 1

Huwéng dan
A= {m,n,4} ; B={ban}; C = {ban ; ghé¢}
Bai tap 5: Viét cAc tap hop sau va cho biét mdi tap hop cé bao nhiéu phan tt ?
a/ Tap hop A cacsd tu nhién x max—5=13
b/ Tap hop B cac s6 ty nhién x max +8=38
¢/ Tap hop C cac s6 tu nhién x ma 0.x = 0
d/ Tap hop D cac s0 ty nhién x ma x.0=7
Hudng dan
a/ A= {18} — c6 1 phan twr
b/B= {0} — c6 1 phan t
¢/ C= N — ¢6 v s phan ti
d/ A = & — khdng c6 phan tr nao
Bai tap 6: Cho cac tap hop A = {0,2,4,6,8,10,12,14}; B = {1,3,5,7,9} ; C = {0,5,10,15,20}
a/ Viét tap hop M cac phan t&r vira thudc A vira thudc B.
b/ Viét tap hop N cac phan tir hodc thudc B, hodc thude C.
¢/ Viét tap hop R cac phan tit thudc B nhung khong thudc C.

Hudng dan

a/M=0

b/ N = {0,1,3,5,7,9,10,15,20}
o/ R= {1,3,7,9}

Bai tap 7: Viét cac tap hop va cho biét mdi tap hop c6 bao nhiéu phan tt.

a/ Tap hop cac s6 tue nhién khong vugt qua 50

b/ Tap hgp cac sO tu nhién 16n hon 8 nhung nho hon 9

Huéng dan

a/ A ={0,1,2,..,49,50} hay A = {x eN/x <50} c6 51 phan tt.

b/ Khong ¢6 s6 tu nhién nao nam gitra 2 sO tu nhién lién ti€p 8 va 9 nén tap hop cac
s6 tu nhién 1én hon 8 nhung bé hon 9 14 & —s8 phan tir nao ctia tap hop bang 0

Bai tap 8: Cho A = {0} ¢6 thé n6i A = & hay khong?
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Huéng dan
A= {0} - A ¢ phan tir la chit s8 0. con tap & khong c6 phan tir nao nén khong thé
noi A = & duoc.
Bai tdp 9: Viét tap hop A cac sO tu nhién nho hon 6 va tap hgp B cac s ty nhién nho hon 8
roi dung ki hiéu c dé€ thé hién moi quan hé gitra 2 tap hop trén.
Hudng dan
A=1{0,1,2,3,4,5}
B={0,1,2,3,4,5,6,7}
Ac BhayB oA
Bai tap 10: Cho tap hop A = {8,10} . Dién ki hiéu € hodc ¢ vao 6 vudng
a8 ]A
b/ {10}[ ] A
o/ {8,10}[ ] A
Hudng dan
a/ 8lgl A
b/ {10} [c] A
o/ {8,10} [c] A
Bai tap 11: Cho 2 tap hop A = {a,b,c,d} vaB= {a,b}
a/ Dung ki hiéu dé c thé hién quan hé gitra A va B.
b/ Dung hinh vé dé minh hoa 2 tap hop A, B
Hudng dan
a/ Ao BhayB cA
b/

Bai tap 12: Tap hop M = {a,b,c} . Viét cac tap hop con ctia tap hop M sao cho mdi tap hop
con d6 c6 2 phan tu.
Huwéng dan

{a,b} ; {a,c} ; {b,c}
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Bai tap 13: Goi A la tap hop s6 hoc sinh cua 16p 6A ¢6 2 diém 10 tro 1én, B la tap hop so
cua hoc sinh 16p 6A c6 3 diém 10 tro 1én, M la tap hop so ctia hoc sinh 16p 6a c6 4 di€ém 10
tro 1én. Dung ki hiéu d€ thé hién quan hé cta 2 trong 3 tap hop noi trén.

Hudng dan

Mot hoc sinh 16p 6A c6 3 diém 10 tro 1én ciing la nguoi c6 2 diém 10 tro lén.

VayB cAhay Ao B

TwongtutacoM c A;M c B

Bai tap 14: Goi A la tap hop cac sO tu nhién nho hon 4. Trong cac cach viét sau day cach

viét nao sai ? Visao ?
a/ A=1{0,2,3,1}
b/ A =1{0,1,2,3,1}
o/ A={0,1,2,3}
d/ A= {0,1,2,0,3}
Hudng dan
Trong tap hop mbi phan tt chi viét 1 [an nén b va d sai.
Bai tap 15: Dya vao dau khi ta viét A = {x,y,z} thi ta biét rang X # V;y # Z; 2# X
Hudng dan
Lap luan nhu bai tap 15
Bai tap 16: Cho A = {+, —., :} ,B= {x, +,:,—} ;C= {:, —, X, +} .Trong céc cach viét sau
day, cach nao viét dung, cach nao viét sai ?
a/ A#B
b/B=C
o/ A=C
Hudéng dan
a/. Sai b/. dung ¢/. dung

Bai tip 17: Cho R = &; B #J. Trong cac cach viét sau day cach viét nao ding, cach viét
nao sai ?

a/.Rc R b/.R=R
¢/.Rc B d/.Bc R
e/.Be B f/.B=B
Huéng dan

a/. dung b/. ding
c/. ding d/. sai
e/. sai f/. dang
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Bai tap 18: Cho 2 tap hop A = {m,n,p,q,r} va B = {m,p}
a/. Viét tap hop cac phan tt thudéc A nhung khong thudc B.
b/. Viét tap hop cac phan t vira thudc A vira thudc B.
c/. Viét tap hop Csao choC c AvaBc C
Hudng dan
al. {n, p,r}

b/. {mj, {p}, {m.p|

¢/.C={m,n,p} hay C= {m,p,q,r} hay ...
Bai tap 19. Cho hai tap hop R={a e N | 75<a<85}); S={b e N |75<b<91};

a) Viét cac tap hop trén;

b) Mbi tap hop c6 bao nhiéu phan t;

c) Dung ki hiéu c dé thuc hién mdi quan hé gitra hai tap hop do.

Hudng dan

a) R=1{75,76,77,78;79; 80; 81; 82; 83; 84; 85}

S=1{75,76,77,78;79; 80; 81; 82; 83; 84; 85 ; 86 ; 87; 88; 89; 90; 91}

b) Tap R ¢6 11 phan tk. Tap S ¢6 17 phan ti

ogRc S
Bai tap 20. Viét cac tap hop sau va cho biét mdi tap hop c6 bao nhiéu phan ti:

a) Tap hop A cacsd ty nhién x ma 17 —-x=5.

b) Tap hop B céc s6 ty nhién y ma 15— y = 18.

c) Tap hop C cacsd tu nhién zma 13 : z > 6.

d) Tap hop D cac sd ty nhién x , x € N* ma 2.x + 1 < 100.

Hudng dan

a) 17 —-x=5=>x=12=>Tap A c6 mot phan tx la 12

b) 15—y =18 => Vi 15 < 18 => Khong ¢6 s ty nhién y thoa man

=>Tap B khong c6 phan t& nao (Tap rong)

c) chi c6 z=1 théa man => Tap C c6 mot phan tirla 1

d) Taco2.x+1<100=>x€{1,2,3,4,....,47, 48, 49} => Tap D c6 49 phan t&
Bai tap 21: Viét cac tap hop sau rdi tim s phan ttr cia mdi tap hop d6:

a) Tap hop A cacs0 tie nhién x ma 8:x=2

b) Tap hop B cacsd tw nhién x ma x+3<5

c) Tap hop C cacsO tu nhién x ma x—2=x+2

d) Tap hop D céc s6 tw nhién x ma x:2=x:4

e) Tap hop E cac s6 ty nhién x ma x+0=x.
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Huéng dan
a) Tap hop A cacs6 te nhién x ma 8:x=2
=Xx=8:2=4
= A={4}.
b) Tap hop B cacsd ty nhién x ma x+3<5
= X<2
= A={0;1}.
c) Tap hop C cacsO tu nhién x ma x—2=x+2
=0x=4
=A=0.
d) Tap hop D cacs6 tw nhién x ma x:2=x:4
=x=0
= A={0}.
e) Tap hop E céc s tyw nhién x ma x+0=x
=X=X
= A={0;1;2;3;...}.
Bai tap 22: Viét cac tap hop sau bang cach liét ké cac phan tir ctia né:
a) Tap hop A cac s0 tu nhién c6 hai chit s6, trong d6 chit s6 hang chuc 16n hon chit
s6 hang don vila 2.
b) Tap hop B cac s6 tit nhién c6 ba chit s§ ma tdng cac chit s6 bang 3.
Hudéng dan
a) Tap hop A céc s6 ty nhién ¢6 hai chit s6, trong d6 cht s6 hang chuc 16n hon chir
sdOhang donvila 2.
A={20;31;42;53;64,;75;86;97}
b) Tap hop B cac sd ty nhién c6 ba chir s6 ma tong cac chit s6 b?mg 3.
B ={102;120;111; 201; 210} .
Bai tap 23: Cho cac tap hop: A={1;2;3;4}, B ={3;4;5}
Viét cac tap hop vira la tdp hop con ctia A, vira la tdp hop con cua B.
Huwéng dan
@,{3,4}:{3}:{4}-
Bai tap 24: Cho tap hop: A={1,2;3;4}
a) Viét cac tap hop con cia A ma moi phan tir ctia n6 déu la s6 chan.
b) Viét cac tap hop con cua A.
Hudéng dan

a) Viét cac tap hop con cia A ma moi phan ti ciia n6 déu la sd chan.
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B ={2;4},B1={2} B2 ={4}
b) Viét cac tap hop con ctia A.
C={;D={ZE={3}hF={4
G={L2}H={3}1 =14 K={2;3} L ={34:M ={2;4}
N ={L2350={L34} P ={234:T ={L, 2,4}
Q=0
A={1,2;3,4}
II/ XAC PINH SO PHA TU CUA TAP HOP.
Bai tap 25: Goi A 1a tap hop cac s6 tu nhién c6 3 chit s6. Hoi tap hop A ¢6 bao nhiéu phan
t?
Hudng dan
Tap hop A ¢6 (999 — 100) + 1 =900 phan tu.
Bai tap 26: Hay tinh s phan t ctia cac tap hop sau:
a/ Tap hop A cac sO tu nhién 1é c6 3 chix s6.
b/ Tap hop B cacs6 2,5, 8,11, ..., 296, 299, 302
¢/ Tap hop C cacs6 7,11, 15,19, ..., 275, 279
Huéng dan
a/ Tap hop A ¢6 (999 - 101):2 +1 = 450 phan tt.
b/ Tap hop B ¢6 (302 -2 ): 3+ 1 =101 phan tt.
¢/ Tap hop C ¢6 (279 -7 ):4 + 1 = 69 phan tu.
TONG QUAT:
+ Tép hop cic s0chin tiv s’ chin a dén s6'chin b ¢6 (b—a) : 2 + 1 phiin tik,
+ Tap hop cdc so'lé tir s6'lé m dén s6'le n ¢ (n —m) : 2 + 1 phin tir.
+ Tap hop cdc s6'tie s0'c dén s6'd la day socdc déu, khoang cich giiva hai s6'lién tiép ciia day
la3co(d—c):3+1 phin tu.
Bai tap 27: Goi A la tap hop cac s6 tu nhién c6 3 chit s6. Hoi tap hop A ¢6 bao nhiéu phan
ta?
Hudng dan
A =1{100;101;102;.....998 ; 999}
Cac phan t cta tap A la mot day s6 cach déu, c6 khoang cachla 1
= SO phén ti cua tap A 1a (999 - 100) : 1 +1 =900 phan tk
Bai tap 28: Cho biét md tap hop sau c6 bao nhiéu phan tir
a) Tap hop A cac s0 ty nhién x sao cho x — 30 =60
b) Tap hop B cac s6 tie nhién y sao choy .0=0
c) Tap hop C cac s6 tw nhién a sao cho 2.a <20

d) Tap hop D céc s6 ty nhién d sao cho (d — 5)?= 0
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e) Tap hop G cac sO tu nhién z sao cho 2.z +7 > 100

Hudng dan

a) x—30=60=>x=90=>Tap A c6 1 phan tw la 90

b) y.0 =0 mdi moi s6 tw nhién y => Tap B c6 v6 s6 phan ti

c)Tac62.a<20=>a<10vdialasotygnhien=C={0,1,2,3,4,5,6,7,8,9}

=>Tap C ¢6 10 phan t

d) (d-5)2#0=>d #5=>Tap D la tdp hop cac s6 ty nhién khac 5=>Tap D c6 v sd
phan tw

€)2.z+7>100=>2>93/2=>G={0,1, 2, ..., 45, 46} = Tap G c06 47 phan t&
Bai tap 29: Dung 4 chit s6 1, 2, 3, 4 d€ viét tat ca cac sO tu nhién c6 bon chir s6 khac nhau.
Hoi tap nay c6 bao nhiéu phan tt.

Hudng dan

Viét duoc tat ca 24 s6 => Tap hop nay cb 24 phan tir
Bai tap 30: Cho hai tap hop M =1{0,2,4,.....,96,98,100;102;104;106};

Q={x e N* | x1as6 chdn ,x<106};

a) Mbi tap hop c6 bao nhiéu phan ti?

b) Dung ki hiéu < dé thuc hién mdi quan hé gitta M va Q.

Hudng dan

a) SO phan t tap M 1a (106 - 0) : 2 + 1 =54 phan t&

Q=1{2,4,6,8,10, ..., 104, 106}
=> S0 phan t tap Q la (106 — 2) : 2+ 1 =53 phan ti

b)Qc M
Bai tip 31: Trong cac sd ty nhién tir 1 dén 100, ¢ bao nhiéu so:

a) Chia hét cho 2 ma khéng chia hét cho 3?

b) Chia hét cho it nhat mot trong hai s6 2 va 3?

c) Khong chia hét cho 2 va khong chia hét cho 3?

Hudng dan

a) Chia hét cho 2 ma khong chia hét cho 3?

Cac s0 chia hét cho 2: 1,2;4;...;100

(100—2)

S0 cac so chia hét cho 2 1a: +1=50 s0.

CAac s6 chia hét cho 2 va 3: 6;12;18;24;...;96

S0 cac so chia hét cho ca 2 va 3 1a: (96—6_6) +1=16 so6

Vay tir 1-100 c6 5016 =34 sO chia hét cho 2 ma khong chia hét cho 3.
b) Chia hét cho it nhat mot trong hai s6 2 va 3?
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Céc so chia hét cho 3 la: 3;6;9;12;15;...;99
(99—3)

SO cac sb chia hét cho 3 la: +1=233 s0.

Vay céc so chia cho it nhat mét trong hai s6 2 va 3 la: 50+33—16 =67 sO
c) Khong chia hét cho 2 va khong chia hét cho 3?
Cac s6 khong chia hét cho 2 va cho 3 la: 100—67 =33 s0.
Bai tap 32: Trong cdc s6 ty nhién tir 1 dén 1000, c6 bao nhiéu so:
a) Chia hét cho it nhat mot trong cac s6 2,3,5?
b) Khong chia hét cho tat ca cac s6 ty nhién tir 2 dén 5?
Huwéng dan
a) Chia hét cho it nh&t mét trong cac s6 2,3,5?

Goi A,B,C,D,E,G,H la tap hop céac s6 tir 1 dén 1000 ma theo thit tw chia hét cho 2,
chia hét cho 3, chia hét cho 5, chia hét cho 2 va 3, chia hét cho 2 va 5, chia hét cho
3 va 5, chia hét cho ca 3 s, s6 phan tw cua cac tap hop do theo thit tw béng
1555153154155, 8515 -
Ta co:
s, =1000:2 =500
s, =[1000: 3] = 333
s, =1000:5=200
s, =[1000: 6] =166
s; =1000:10 =100
s, =[1000:15] = 66
s, = [1000:30] = 33
Céc s0 phai tim gom: S, +S, +S,—S, —S; —S; +S, =734 s0.
b) Khong chia hét cho tat ca cc s6 tu nhién tir 2 dén 5?
Con lai 1000 — 734 = 266 s0.
Bai tap 33: Trong s0 100 hoc sinh ¢ 75 hoc sinh thich hoc Toan, 60 hoc sinh thich Van.
a) Néu c6 5 hoc sinh khong thich ca Toan 1an Van thi cé bao nhiéu hoc sinh thich ca
hai mon Van va Toan?
b) C6 nhiéu nhat nhat bao nhiéu hoc sinh thich ca hai mon Van va Toan?
c) Co it nhat bao nhiéu hoc sinh khong thich ca hai mon Van va Toan?
Huéng dan
Goi s0 hoc sinh thich ca hai mu6n Van va Toan 1a X, s6 hoc sinh thich Todn ma
khong thich Vanla 75—x.

a) Néu c6 5 hoc sinh khong thich ca Toan 1an Vin thi ¢é bao nhiéu hoc sinh thich ca
hai moén Van va Toan?
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Ta co: 75—x+60+5=100
X =40
Vay c6 40 hoc sinh thich ca hai mon.
b) C6 nhiéu nhat nhat bao nhiéu hoc sinh thich ca hai mon Van va Toan?
60 hoc sinh (néu tat ca so thich van thich toan).
b) C6 it nhat bao nhiéu hoc sinh khong thich ca hai mon Van va Toan?
75— x+60<100=- x >35. C4 it nhat 35 hoc sinh thich ca hai mén Van va Toan.
Bai tap 34: Mot 16p hoc co 50 HS trong do co 15 HS gioi Toan; 20 HS gidi Van va c¢6 12 HS
vita gioi Toan vira gidi Van.
a/ Gido vién mudn khen thwong HS gidi ( toan hodc vén ). Hoi ¢6 bao nhiéu HS dwoc
khen thuwdng.
b/ Hoi c6 bao nhiéu HS cua 16p khong gioi toan va cling khong gidi van.
Hudng dan
Goi E, A, B Ian luot la cac HS cua 16p, cac HS gioi toan va cac HS gioi Van.
E, A, B lan luot ¢6 50 ; 15 ; 20 phan tt .
a/ S8 HS duoc khen thwong 1a 15 + 20 -12 =23 ( HS).
b/ C6 50 — 23 = 27 HS khong gioi toan cling khong gioi van.
Bai tap 35: Co6 gido chu nhiém 16p 6A t6 chirc ngoai khoa cho 50 hoc sinh 16p 6A c6 25 hoc
sinh tham gia td toan, 30 hoc sinh tham gia td van, 7 hoc sinh khong tham gia t6 nao ca.
Hoi ¢6 bao nhiéu hoc sinh tham gia cing mot Ic ca 2 t6 toan va van?
Huéng dan
Goi x 1a sd hoc sinh tham gia cing mot liic ca hai td toan va van.
S6 hoc sinh tham gia ngoai khoa la : 50 - 7=43 (hoc sinh)
Theo dé bai ta co:
25+(30 - x) =43 = (25+30) - x =43
= x=55-43 = x=12
Vay c6 12 hoc sinh tham gia ngoai khda cing mot ltic ca hai to toan va van.
Bai tap 36: Trong mot cudc ddu bong ban, ¢b 16 nguwoi tham dw. Néu moi nguoi déu phai
dau v6i nhau va 2 van dong vién chi dau v6i nhau mot tran thoi thi co tat ca bao nhiéu
tran dau?
Hudng dan
*Cach 1:
Van dong vién th nhat dau lan luot véi 15 van dong vién con lai — c6 15 tran dau.
Van dong vién thi hai da dau véi van dong vién thit nhat roi nén chi thi dau 14 tran

véi 14 van dong vién con lai — c6 14 tran dédu.
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Van dong vién thi ba chi thi dau 13 tran v6i 13 van dong vién con lai — ¢6 13 tran
dau.

Tong sO tran dau:
S=15+14+13+......... +3+2+1=120 (tran)
* Cach 2:
Mbi van dong vién phai dau 15 tran — 16 van dong vién sé phai c6 15.16 = 240 tran
(néu trong d6 2 van dong vién phai thi ddu véi nhau 2 tran)

Theo dé 2 van dong vién chi ddu v6i nhau 1 tran, do d6 so tran dau tdtcala:240:2 =
120 (tran)
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CHUYEN PE 2: BAI TOAN PEM SO. TIM SO TU NHIEN (CHU
sO) DUA VAO CAU TAO SO.

Bai tap 1: C6 bao nhiéu s& tu nhién chia hét cho 4 gom bdn chit 8, chit s6 tan cling bang
27
Hudng dan giai
Céc s8 phai dém c6 dang abc2
Chir sd a c6 9 cach chon
Véi mdi cach chon a, chit sd b ¢6 10 cach chon.
Véi mdi cach chon a,b chit s ¢ ¢6 5 cach chon (1,3,5,7,9) dé tao véi chirsd 2 tan
cung lam thanh s& chia hét cho 4.
Tat ca co: 9.10.5=450 s6.
Bai tap 2: C6 bao nhiéu s6 ti nhién c6 ba chit s6 trong d6 c¢6 dung mot chit s6 5?
Hudng dan giai
Chia ra 3 loai s0:
- S6 dém c6 dang: 5ab: chit s6 a cé 9 cach chon, chits8 b ¢é 9 cach chon cac s8
thudc loai nay c6: 9.9 =381 s6.
- SO diém c6 dang a5b: chit s6 a cé 8 cach chon, chit s6 b cé 9 cach chon, cic s&
thudc loai nay c6: 8.9=72 s6.
- S6 dém c6 dang ab5: cac s8 thudc loai nay c6: 8.9=72 s6.
Vay s6 tw nhién cé ba chit s6 trong d6 ¢6 ding mét chir s6 5 la 81+72+72 =225
sO.
Bai tap 3: D& dénh s8 trang ctia mot cudn sach, nguoi ta viét day sd tw nhién bat dau tir 1
va phai dung tat ca 1998 chit s6.
a) Hoi cudn sach c6 bao nhiéu trang?
b) Chir s6 thir 1010 la chir s6 nao?
Huwdng dan giai
a) Hoi cudn sach c6 bao nhiéu trang?
Ta c6: Tix trang 1 dén trang 9 phai duing 9 chit s (viét tat c/s).
Tt trang 10 dén trang 99 phai dung (99—-10)+1=90 s6 c6 2c¢/s =180c/s.
Vi con cac trang gom cac so ¢b 3 ¢fs.
= Con lai: 1998 — (180 +9) =1809 ¢/s la danh d&u cac trang ¢ 3 ¢/s.
= C6: 1809:3=603 s6 6 3 ¢/s.
= Cudn sach d6 c6: 603+99=702 (vi trang 1— 99 c6 99 trang).

Cudn sach c6 702 trang.
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b) Chit s6 thir 1010 1a chir s6 nao?
Chir sO tht 1010 1a chitr s6 7 ctia 374.

Bai tap 4: Trong cac s6 tw nhién cé ba chit s0, c6 bao nhiéu so:

abc,

a) Chita dung mot chit s 4°?

b) Chtta dung hai cht s& 4?

¢) Chia hét cho 5, ¢ chita chit s0 5?

d) Chia hét cho 3, khéng chira chit s6 3?

Huéng dan giai

a)Chtra ding mot chit sd 47?

Cac s0 phai dém c6 3 dang;:

4bc 6 9.9=81 s§

adc c6 89=72s§

ab4 c6 89=72 s§

Tat ca cd: 81+72+72=225 s6.

b) Chtta dung hai chit s& 47?

Cac s6 phai dém gém 3 dang: 44c,a44,4b4, c6 26 s6.

¢) Chia hét cho 5, ¢ chita chit s6 5?

S6 6 ba chir s6, chia hét cho 5 gom 180 sd, trong d6 s6 khong chira chir s6 5 ¢ dang
a c6 8 cach chon, b c6 9 cach chon, ¢ c6 1 cach chon (la 0) gom 8.9=72 sd.
Vay c6 180—72 =108 so phai dém.

d) Chia hét cho 3, khong chita chit sO 3?

SO phai tim c6 dang abc, a 6 8 cach chon, b ¢6 9 cich chon, ¢ c6 3 cach chon (néu

a+b=3k thi ¢c=0;3;6;9, néu a+b=3k+1 thi c=2;5;8.

Néu a+b=3k+2 thi c=14;7, c6 8.9.3=216 sé.

Bai tap 5: C6 bao nhiéu s6 tu nhién c6 4 chit s3 chia hét cho 3 va c6 tan cung bang 5?

Hudéng dan giai

S& 16n nhat c6 4 chir s§ chia hét cho 3 va cé tan cling bang 5 1a 9975
SG nho nhat c6 4 chit s chia hét cho 3 va ¢ tan cling bang 5 1a 1005
Ta c6 day s6: 1005 ; 1035; 1065; ....; 9975

Khoang cach cua day la 30

=> S8 s8 tu nhién c6 4 chit s& chia hét cho 3 va c6 tan cting bang 5 la:

(9975 — 1005) : 30 + 1 = 300 s&

Bai tap 6: Viét day s6 ty nhién tir 1 dén 999 ta duwoc mot s tu nhién A.

a) SO A co6 bao nhiéu chi s6?

b) Tinh tong cac chi s cia s6 A?
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¢) Chit s6 1 dwoc viét bao nhiéu lan?

d) Chir s6 0 dwgc viét bao nhiéu [an?

Hudng dan giai

a) S6 A c6 bao nhiéu chir s6?

Ttr 1 dén 9 c6 9 s6 gobm: 1.9=9 chir s6

Ttr 10 dén 99 s6 c6 90 s6 gom: 90.2=180 chir s6

Tt 100 dén 999 c6 900 sd gom: 900.3=2700 chit s6

S6 A c6: 94180+ 2700 = 2889 chir sd.

b) Tinh tong cac chi s6 cia s6 A?

Gia str ta viét s§ B 1a cac s8 ty nhién tir 000 dén 999 (mdi s6 déu viet boi 3 chir s6),
thé thi tdng cac chit s& ctia B ciing bang tdng cac chir s§ cia AB ¢6: 3.1000 =3000 chit s6,
moi chit sO tir 0 dén 9 déu céd mat

3000:100 =300 (Tan)
Tong cac chir s6 caa B (cingla cua A):
(0+142+...+9).300 = 45.300 = 13500
¢) Chir s6 1 duwogc viét bao nhiéu lan?
Can dém s6 chit s6 1 trong 1 day:
1,2,3,...,999 )

Ta xét day: 000,001,002,...,999 2)

SG chit s6 1 trong hai day nhu nhau. O day day (2) ¢6 1000 s8, mdi s& gom 3 chit s8,
s6 lwong moi chit s8 tir 0 dén 9 déu nhu nhau. Mbi chir s (tir 0 dén 9) déu cé mat

3.1000:10 =300 (Tan).

Vay ¢ day (1) chit s6 1 ciing duwgc viét 300 lan.

d) Chir s6 0 dwoc viét bao nhiéu lan?

O day (2) chi s6 0 ¢4 mat 300 lan.

So véi day (1) thi ¢ day (2) ta viét thém cac chir s6 0:

- Vao hang tram 100 Ian (chit s6 hang tram cta cac s6 tir 000 dén 099 );

- Vao hang chuc 10 lan (ch s6 hang chuc ctia cac s6 tir 000 dén 009);

- Vao hang don vi 1 Ian (chit s6 hang don vi caa 000).

Vay chir s6 0 ¢ day (1) dwoc viét 1a: 300—-111=189 (lan).

Bai tap 7: Tt cac chi s6 1,2,3,4, lap tat ca cac s6 tw nhién ma mdi chit s6 trén déu cd mit
dting mot lan. tinh tong cac sd dy.

Huéng dan giai

Ta lap duoc 4.3.2.1=24 53 tu nhién bao gom ca bdn chit s8 1,2,3,4 . Mdi chit s8 c6

mat 6 Tan & moi hang. Tong cta 24 s6 nodi trén bang;:
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60+ 600 -+ 6000 + 60000 = 66660 .

Bai tap 8: Tim sO tu nhién c6 nam chit s, biét rang néu viét thém chit sd 2 vao dang sau

s0 d6 thi dugc s6 16n gap ba lan s6 c6 dwoc bang cach viét thém chi s6 2 vao dang trude
s do.
Hudng dan giai

Goi s6 can tim la: abcde (a khac 0)

Theo bai ra ta co: abcde2 = 3.2abcde
= 10.abcde + 2 = 3.200000 -+ 3.abcde
— 7.abcde = 599998
— abcde =85714
Thtr lai: 857142 =3.285714
Vay sO can tim la 857142.
Bai tap 9: Tim s8 tw nhién c6 tan cuing bang 3, biét rang néu xda chit s6 hang don vi thi s6
dé giam di 1992 don vi.
Huéng dan giai
Vi réng néu xo6a chir sd hang don vi thi s6 d6 giam di 1992 don vi nén s6 tw nhién
can tim c6 4 chir sd.
Goi s6 tu nhién can tim 1a abc3, (a = 0)
Theo bai ra ta c6: abc3—1992 = abc
= 10.abc +3-1992 = abc
— 9.abc =1989
— abc =221
Vay sO can tim la 2213.
Bai tap 10: Tim ba chir s§ khac nhau va khac 0, biét rang néu dung ca ba chir s§ nay lap
thanh cac s8 tu nhién ¢ ba chit s§ thi hai s8 16n nhat c6 tdng bang 1444.
Huéng dan giai
Goi ba chir s6 can tim 1a a,b,c (a>b>c>0).
Theo bai ra ta co:
abc +acb =1444
100a+10b+c+100a+10c +b =1444

200a+11b +11c =1444
200a+11(b +¢) =1400+11.4

a=7b=3c=1.

Vay 3 s0 can tim la: 1;3;7.
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Bai tap 11: Hiéu ctia hai s la 4. Néu tang mot s6 gap ba Ian, gitt nguyén so kia thi hiéu
ctia ching bang 60 . Tim hai s8 d6.

Huéng dan giai

Goi 2 s6 d6la a,b (a>b)

Theobairatacd: a—b=4=b=a—4 (1)

Néu tang mot s§ gdp ba Ian, gitr nguyén s6 kia thi hiéu ctia ching bang 60

—3a-b=60 (2)

Thay (1) vao (2) ta cé:
3a—(a—4)=60
=3a—a+4=60

= 2a=56

=a=28

=b=24

= Vay s6 can tim 1a 28;24.
Bai tap 12: Tim hai s8, biét rang tong ctia chting gap 5 lan hiéu cta chiing, tich ctia chiing
gdp 24 lan hiéu ctua chung.

Huéng dan giai

Theo dau bai. Néu biéu thi hiéu la 1 phan thi tong la 5 phan va tich la 24 phan.

S616n la: (5+1):2=3 (phan).

SO bé la: 5—3=2 (phan)

Vay tich sé bang 12 Tan s& bé.

Ta cé:

Tich =S6 16n x S6 bé
Tich =12 x S6 bé

S616nla 12.

SO béla: 12:3x2=8
Bai tap 13: Tich cta hai sd 1a 6210 . Néu giam mot thira s6 di 7 don vi thi tich mdi la 5265.
Tim cac thtra sO cua tich.

Hudéng dan giai

Goi thtra s6 duoc giam 1a a, thtrasd conlaila b.

Theo dé bai ta co:

ab=6210

(a—7).b=5265

=ab—7b=5265

= 6210—7.b =5265
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= 7b=6210—-5265
=7h=945
=b=945:7=135
= a=6210:135=46
Vay hai thtra s6 can tim la 46;135.

Bai tap 14: Mot hoc sinh nhan mét s6 véi 463. Vi ban do viét cac chit s6 tdn cung ctia cac
tich riéng o ciing mot cdt nén tich bang 30524. Tim s6 bi nhan?
Hudng dan giai
Do dat sai vi tri cac tich riéng nén ban hoc sinh d6 chi nhéan s bi nhan véi 4+4-6+-3.
Vay s8 bi nhan bang: 30524:13 = 2348.
Bai tap 15: Tim thwong ctia mot phép chia, biét rang néu thém 15 vao s8 bi chia va thém 5
vao s0 chia thi thuong va s6 du khong do6i?
Hudng dan giai
Goi s0 bi chia, sO chia, thwong va s6 dw lan luot la a,b,c,d . Ta co:
a:b=c (du d)
=a=cb+d
(a+15):(b+5)=c (du d)
=a+15=c.(b+5)+d
=a-+15=cb+c5+d
Ma a=cb+d nén:
a+15=cb+c5+d
=cb+d+15=cb+c5+d
=15=c¢5
=Cc=3.
Bai tap 16: Khi chia mdt s6 tw nhién gom ba chit s& nhw nhau cho mot s6 tu nhién gom ba
cht s6 khac nhau, ta duoc thuwong la 2 va con du. Néu x6a mot chi s6 ¢ sO bi chia va x6a
mot chit s6 6 s6 chia thi thwong ctia phép chia van bang 2 nhung s§ du giam hon trudc 1a
100. Tim s0 bi chia va s0O chia ltic dau.
Hudéng dan giai
Goi s0 bi chia ltic dau 1a aaa, s& chia Itic dau 1a bbb s8 dw ltc daula r.
Ta c6: aaa=2bbb+r (1)
aa=2bb+r—100 (2)
Tix (1) va (2) = aaa—aa = 2.(bbb—bb) +100
— 200 = 2.h00 +100
=a=2b+1
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Ta co:

bl1]2]3)4
a| 3|57
Tht ting treong hop ta duoc 3 dap so:

555 va 222; 777 va 333; 999 va 444.

Bai tap 17. Mot s6 ¢6 3 chit s6, tan cting bang chit s§ 7. Néu chuyén chit s6 7 d6 1én dau thi

ta duwoc mot s6 mdi ma khi chia cho s6 cti thi duoc thuong la 2 du 21. Tim s6 d6

Hudng dan giai

Goi ab7 s6 tw nhién c6 chir s6 7 1a hang don vi.
7ab s6 tw nhién c6 chit s§ 7 1a s8 hang tram.

Theo dé bai ta cé: 7ab:ab7 =2 du 21

Hay: 7ab=2ab7+21

Ta c6: ab=10a+b;abc =100a+10b+c

=>700+ab = 2(10ab +7) 421

=>700 + ab = 20ab 414 + 21

=>700—14—21=20ah —ab

=>665 =19ab

=>ab=35.

Vay s0 te nhién c6 ba chit s6 d6 la: 357.

Cach 2:

Goi s8 phai tim 1a ab7, theo dé bai ta c6: 7ab = 2.ab7 + 21

=>2.ab7 +21=7ab

—>2(100a+10b 4 7) = 700 +10a +b

=>200a + 20b 428 = 700 +10ab

=>190a +19b = 665

=>10a+b=35
Bai tap 18. Tim s8 tu nhién c6 5 chit s8, biét rang néu viét thém chir s8 7 vao dang truede sd
d6 thi dugc mot s6 16n gap 4 Tan so véi s6 ¢6 duoc bang cach viét thém chit s6 7 vao sau sd
do

Huéng dan giai

Goi s6 tién cé nam chir s6 1a: abcde

Theo dé bai: 7abcde = 4.abcde?

Ta c6: 7abcde = 700000 -+ abcde; 4.abcde7? = 4.(10.abcde 4 7)

= 7abcde = 4.abcde7
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= 700000+ abcde = 4.(10.abcde +7)
= 700000 + abcde = 40.abcde + 28
= 700000 — 28 = 40.abcde — abcde
= 6999972 = 39.abcde

Bai tap 19. Tim sO tu nhién c6 hai chit s0, biét rang néu viét thém mot chit s6 2 vao bén

phai va mot chit s6 2 vao bén trai ctia nd thi s6 ay tang gap 36 lan

Huéng dan giai

Goi s8 phai tim 1a ab . Viét thém mot chit s§ 2 vao bén trai va bén phai ta dwoc: 2ab2
, s0 do tang 1én gap 36 lan.

=>2ab2 = 36.ab

=>2000 +10ab +2 =36ab

=>26ab =2002

=>ab =77

Bai tap 20. Néu ta viét thém chir s6 0 vao gitra cac chit s6 cua mot s6 ¢6 hai chit s6 ta duoc
mot sO méi co 3 chit s6 16n hon s6 dau tién 7 [an . Tim s6 d6
Hudng dan giai
SO ty nhién c6 hai chit s6 c6 dang: ab
Thém chir s§ 0 vao giita hai chir s5: aOb
Theo dé bai: aOb = 7.ab
Hay 100a +b = 7.(10a +b)
=>30a=6b =>5a=>b
e Khi a=1, tadugc: b=5 (nhan) ab la: 15
e Khi a=2, ta dwoc: b=10 (loai)
DPép s6: 15.
Bai tap 21. Néu xen vao gitta cac chit s6 ctia mot sd ¢ hai chit s6 cuia chinh s6 d6, ta duoc
mot s8 méi cé bdn chir s§ va bang 99 Ian s6 dau tién. Tim s6 d6
Huéng dan giai
Goi s6 tw nhién can tim 14 ab (a,b € N;a>0)
Theo bai ra, ta co: aabb =99.ab
<1100a+11b =990a +99%b

<110a—88b=0
&5a—-4b=0
<ba=4b
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_a_4

b 5
Ma a;b 1a cac sO co 1 chir s6
=a=4,b=5.

Bai tdp 22. Néu xen vao gitra cac chir s6 ciia mot sd ¢ hai cht s6 mot s6 ¢d hai chit s6 kém
s0 d6 1 don vi thi sé€ duwgc mot s6 co bon chir s6 16n gdp 91 [an so véi s6 dau tién. Hay tim
s0 do

Huéng dan giai

Goi s6 can tim 1a ab (a khac 0), (abll)

bat cd =ab—-1

Theo bai ra ta c6: abed = 91ab

=>1000a+b+10(ab—1) =91ab

=>1100a +11b —10 =910a +-91b

=>190a—80b—10=0

=>19a—-8b—1=0

_1+8b
19

The b tr 0 dén 9 ta dwoc a=3,b=7 thoa man.

Bai tap 23. Tim s& tu nhién c6 hai chit s6, biét rang s6 méi viét theo thit tu nguoc lai nhan
véi s phai tim thi dwgce 3154; s6 nho trong hai s6 thi 16n hon téng cac chi s6 ctia né 1a 27

Hudng dan giai

Gia stt ab < ba, theo bai

SO c6 dang 3b

Theo bai 3bb3=3154 < (30+b)(10b+3) =3154 ; b 13 s6 ty nhién: 0<b <10

Thé b =1 khong phu hop.

Thé b=...

Thé b=8 phu hop

Vay s0 can tim la: 38 va 83.
Bai tdp 24. Cho s6 6 hai chit s6 . Néu 1ay s6 d6 chia cho hiéu cua chi s6 hang chuc va
hang don vi ctia n6 thi duoc thuwong la 18 va dw 4 . Tim sd da cho

Huéng dan giai

S6 tw nhién c6 2 chitsd1a ab (0<a<9a>b;abeN).

Ta c6 ab:(a—b) dwoc thuwongla 18 du 4.

= ab=18(a—bh)+4=10a+b=18a—18b+4

=8a—-19+4=0=8a+4=1%
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8a va 4 la hai s6 chdn = b chén.

Chicé b=4a=9=ab=94.
Bai tap 25. Cho hai s6 ¢6 4 chit 6 va 2 chit s6 ma tong cua hai s§ d6 bang 2750. Néu ca hai
s6 dugc viét theo thit ty ngueoc lai thi tdng ctia hai s8 nay bang 8888 . Tim hai s& da cho

Huéng dan giai

Goi s6 can tim 1a abed va xy

Tacé: abed+xy=2750 (1)

dcha+yx=888 (2

Ca 2 phép cong déu khong nhé sang hang nghin nén tt (1) tacdé a=2, (2) d =8.

Cungtir (1)taco d +y cotan cung =0, ma d =8 nén y=2

T (2)tacd a+x cétancuing =8 ma a=2 nén X=06

Tte (1) tacd X+C+1cod tan cungla 5 ma X=6 nén c=8

T (2)tacd b+y cdtan cing =8 ma y =2 nén b=6.

Vay s6 do la 2688 va 62.
Bai tap 26. Tim s& c6 bon chit s6 khac nhau, biét rang néu viét thém mot chit s8 0 vao gitta
hang nghin va hang tram thi dwgc s6 méi gap 9 lan so phai tim

Hudng dan giai

Goi s8 can tim 14 abcd . S6 méi l1a aObcd

Ta c6 aObcd = abcd *9

Hay a0Obcd = abcd *10 —abcd

Hay a0bcd +abcd = abcd0

Vi d +b 6 tan cing bang 0 suy ra d =0 hodc 5

*Néu d=5tacod c+Cc+1=0 cdtan cungla 5 nén c=2 hoac 7.

-Néu ¢=2 thi b+b=2 nén b=1, do d6 0+a c6 tan cing bang 1 nén a=1 (loai vi
a khac b).

-Néu ¢c=7 thi b+b+1 cé tan ciing 1a 7 nén b bang 3 hoéc 8.

-Néu b=3 thi 0+a=3 nén a bang 3 (loai).

-Néu b=8 thi 0+a+1=8 nén a=7 (loai vi a khac c).

*Néu d =0 suy ra ¢ khac 0 ma c+c c6 tan cungla 0 nén c=5. Khi dé b+b+1 co6
tan cung la 5 nén b=2 hodc 7

-Né&u b =2 thi 0+a c6 tan cing bang 2 nén a=2 (loai)

-Néu b=7thi 0+a+1cétdncungla 7 nén a=6

Vay s0 can tim la 6750.
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Bai tap 27. Tim sO tu nhién c6 bon chit s6, sao cho khi nhan s6 d6 véi 4 ta duoc s6 gom
bon chit s6 &y viét theo tht ty ngwoc lai

Huéng dan giai

abcd .4 = dcba

Ta c6 abed va dcba 13 s8 co 4 chit s&

Nén ta céd: a.10°4=d.10°=a=1=d =4 hoaca=2,d =8

*Xét abcd véia=1vad=4

=> d€ c6 dugc abcd .4 = dcba thi d.4 trudc hét phai cd chit s6 tan cung la a
=>void=4thid.4=4.4=16 co chir s6 tan cung la 6 # a = 1 (loai)

* Xét abed véia=2 vad=8.Dodé6 abed .4 = dcba ta thay:

+) d.4 da c6 chir s6 1an cung laa =2 (1)

+)Via=2=>b 4<sdcOhaichitrsd=>b=0,b=1,b=2
-Véia=2,d=8,b=0cd: 20c8.4= 8c02 =>60c =30 (khong théa man)
-Véia=2,d=8b=1cé: 21c8.4 = 8c12 =>60c =420 => c =7 =>c6 5§ 2178
-Véia=2,d=8,b=2cd: 22¢8 .4 = 8c22 => 60c = 810 (khong thoa man)

* Vay sO can tim la 2178

Bai tap 28. Tim s6 tw nhién ¢ bdn chit s6, sao cho khi nhan s6 dé v6i 9 ta dugc s6 gom
bdn chit s6 &y viét theo thi tw nguoc lai
Huéng dan giai
abcd.9 = dcba
Ta c6 abed va dcba la s c6 4 chir s§
Nén ta c6: a.10°9=d.10° =a=1=d =9
Xét abcd: vi a=1=b.9< s8cd 2 chirs6 =b=1 hodc b=0
Véi b =1 thi 11¢9.9 = 9cl1
Vi b=1=11¢9.9 ¢6 ¢.9 1as8bé 1én hon 2 chirs6 =c=1 hosc c=0= V5 ly.
V6i b=0 thi 10c9.9=9c01=>c=8
=-1089.9 =9801.
Bai tap 29. Tim s6 tw nhién c6 nam chit s6, sao cho khi nhan s6 d6 véi 9 ta dugc s6 gom
nam chir s6 ay viét theo th ty nguoc lai
Hudéng dan giai
Ta goi s6 5 chit s61a ABCDE (A khac 0)
ABCDE
X_ 9

EDCBA
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

A=1 (vinéu A>1 thitichsé c6 6 chirs6) = E=9
1BCD9
X 9

9DCB1
B =0 hodc B=1 (vinéu B>1 thi phép nhan & hang nghin 9.B sé nh¢ it nhét 1 sang
hang chuc nghin = E khong thé'la 9 duoc).
*) Xét treong hop B=0
10CD9
X_ 9

9DCO01

=9.D+8 cédtancungla 0= D=8 (vi 9.84+8=80, tan cung1a 0).
10C89
X_ 9

98C01
S6 98C01 phai chia hét cho 9=9+8+C+0+1=18+-C chia hét cho 9=C =9

10989
X 9

98901

bung. Vay ta duoc 1 dap so 1la 10989.

*) Xét truong hop B =1 (sau khi da biét A=1,D=9)
11CD9
X___ 9

9DC11

=9D+8 cotancungla 1

=D=7 (vi 9.7+8=71, cd tan cung la 1).
11C79
X9

97C11
S§ 97C11 phai chia hét cho 9=9+7+C+1+1=18+C chia hét cho 9=C =0 hoic
C=9.
Thtr lai véi C=0;
11079
X 9

97011 KHONG DUNG
Tht lai véi C=9
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TUYEN TAP PAY PU CAC CHUYEN PE BOI DUONG HOC SINH GIOI TOAN 6
11979
X_ 9
97911 KHONG BUNG
Vay c6 1 dap s6 duy nhdt la:
10989
X 9

98901.

Bai tdp 30. Tim sO tw nhién c6 ba chit s6, biét rang néu xo4 chir s6 hang tram thi sd &y

giam 9 Jan.
Hudng dan giai
S§ can tim 1a abc, x6a chit s8 hang tram ta c6 s8 be
Ta c6: abc =9bc =>100a + bc =9bc =>8bc =100a: 8=>a=4hojca=8
Vi bc c6 2 chir s8=>a =4 va bc =50
=> S0 can tim la 450
Bai tap 31. Tim s& tu nhién c6 bon chit 6, biét rang néu xoa chir s8 hang nghin thi s& ay
giam 9 lan.
Huéng dan giai
S& can tim 1a abed , x6a chit s6 hang tram ta c6 s& bed
Ta c6: abcd =9bcd =>1000a + bed =9bed =>8bed =1000a:8=>a=4hosca=8
Vi bed 6 3 chit s6=>a =4 va bed =500

=> S§ can tim 1a 4500

Bai tap 32. Tim s& tu nhién c6 bdn chit s6, biét rang chit s6 hang tram bang 0 va néu xoa
chir s6 0 d6 thi s6 &y giam 9 Tan
Huéng dan giai
S can tim 1a a0cd , x6a chit s8 hang tram ta c6 s8 acd
Ta c6: a0cd =9acd =>1000a + cd =9(100a + cd )
=>100a=8cd:8=>a=4hojca=8
Vicd 62 chitsd=>a=4va cd =50

=> S§ can tim 1a 4050

Bai tap 33. Mot s6 tw nhién ¢ hai chit s6 tang gdp 9 lan néu viét thém mot chir s6 0 vao
gitta cac chir s6 hang chuc va hang don vi ciia n6 . Tim s6 &y

Huéng dan giai

S& can tim 1a ab, viét thém mot chir s§ 0 vao gitra cac chit s6 hang chuc va hang don
vi ta cé s8 aOb

Ta c: a0b =9ab =>100a +b = 9(10a + b)
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

=>10a=8b:8=>a=4hoaca=38

Vi0<b<9=>a=4vab=5

=> S0 can tim la 45
Bai tap 34. Tim s& tu nhién c6 ba chir s8, biét rang s& d6 vira chia hét cho 5 va chia hét cho
9, hiéu gitra s6 d6 véi s6 viét theo thit tw nguoc lai béng 297.

Huéng dan giai

SG can tim 1a abc. S8 viét theo thi tu nguoc lai la cha

Ta cé: abc: {5, 9} => c={0, 5}

Vi viét theo thit tw nguoc lai d€ duoc s cha =>c=5

Ta c6: ab5 va 5ba

Ta c6 ab5 - 5ba =297 =>100a + 10b + 5 - (500 + 10b + a) = 297

=>99a=792=>a=8

=>C6 56 805 mas6nay i 9=>800+10b+5=805+10b:9=>b=5

Vay s can tim 1a 855
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

CHUYEN DE 3: CAC BAI TOAN VE LUY THUA SO TU NHIEN

A.LY THUYET CAN NHO:

* Luy thtra v6i s6 mi tw nhién: a" =a..a.a.a.a...a (n thirasd a véi a€Q).
Quiwdc:a’=1(a#0) vaa' =a.
* Cac phép tinh luy thtra:

- Nhan hai luy thuwa cing cos6: a™.a" =a™™".

- Chia hai luy thtra cing cos6: a™:a" =a™ ™" (a#0; m>n).

- Luy thtra cia mot tich: (a.b)" =a".b".

- Luy thtra cia mot thwong: (a:b)" =a" :b"(b=#0).

- Luy thtra cta luy thtra: (a™)" =a™".

- Luy thura tang: a™ =a™)
Vidu: 32 =38,

~ \ /&) ~ ~ A -n 1
- Luy thira v6isO mii am: a™ =— (a #0)
a

Vidu: 107 = %
10
B/ CAC PHUONG PHAP SO SANH 2 LUY THUA
I/ Phwong phap 1:

Co so phuwong phap: D€ so sanh hai luy thtra ta thuong dwa vé so sanh hai luy thira cung

co s6 hodc cung sd mii .

- Néu 2 luy thtra cing co s6 (16n hon 1) thi luy thira nao c6 s6 mi 16n hon sé 16n hon.

a">a" (a>l)e m>n
- Néu 2 luy thtra cung s6 mt (I6n hon 0) thi ldy thitra nao ¢ co s6 16n hon sé 16n hon .
a">b" n>0)=a>b

Vi du minh hoa:

* Thi du 1. So sanh cac Ity thtra sau:

a) 128 va 4**b) 818 va 271

Phén tich:Nhan thay, ¢ cau a) thi 128 va 4 la cdc co s6 lién quan téi lay thira co sd 2, ¢
cau b) thi 81 va 27 lién quan téi lity thira co s6 3. Do dé d€ so sanh, ta bién doi cac
lay thira vé cac lay thira ¢6 cung co s, roi dya vao so sanh s6 mit d€ so sanh ching

vdinhau.
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

Hudng dan giai

1287 = (27)" = 2*

7 7 24
a) C0.424:(22)24:248 }:>128 >4
8 32
’ - 8 11
b) Co 2711_333}:81 <27

* Thi du 2. So sanh cac 1ty thtra sau:

a) 5% va 112 b) 3260 va 81% C) 350 v 7300

Phan tich: Nhan thay, ¢ cau a) thi cac lay thira c6 thé dua vé cuing s6 mi 12, & cau b) va c)
cac lay thtra c6 thé dua vé cung s6 ma 100. Do d6 d€ so sanh, ta bién d6i cac lay thira
vé cac lay thura ¢ cung s6 mii, roi dwa vao so sanh co sd dé€ so sanh chung véi nhau.

Hudng dan giai

5% =125" 36 24

a) C6 L — 1012 =57 >11
3260 — 2300 — 8100

b) Co 81% — 3200 _ gi00 } =327 <81%
3500 — 243100

c) Co 730 _ 3 43100} =37 <7

* Thi du 3. So sanh cac lay thtra:

a) 3 va 2™ (neN"). b) 2'° va 3*°. c) 5' va 3°.

Hudng dan giai
a) 3" =(3?)" =972 =(2°)" =8"
Vi9o>8=3">2°=(3*)">(2°)"
b) 2100 — (23 )100 — 8100 Vél 3200 — (32 )100 :9100

V‘l 8100 <9100 :>2300 < 3200 .

0 5% =(5°)" =125 va 3% =(3°)" =243
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

Vi 125" <243 = 57 < 3%,
= Loi binh: Qua ba vi du trén ta thay rang, truedc khi so sanh hai Iy thtta véi nhau trudc
hét ta can lam hai viéc sau:
+ Kiém tra co s6 xem céc co sd c6 bién doi dugc vé cung co sd khong.
+ Kiém tra s mii ctia cac Iy thira xem c6 wdc chung 16n nhat khong.
Viéc lam nay sé gitp chung ta Iira chon ding phwong phap so sanh.

II/ Phwong phap 2:

Co s6 phuong phap: Ding tinh chat bic cau, tinh chat don diéu ctia phép nhan
A>BvaB>CthiA>C

AC<B.C((v6iC>0) & A<B

C/ Cac dang toan thwong gap.

Dang 1: So sanh hai sd liiy thira.

* Thi du 1. Hay so sanh:
a) 107*° va 737, b) 2% va 5%,
Phan tich: Trong cau a) mac du s6 mi cua hai Ity thtra c6 wéc chung la 25, tuy nhién khi
dd co s6 sé 1la 73° va 1077, cac co sd nay khi tinh ra sé rat 16n, do d6 viéc dua vé so sanh
hai ldy thtra cung s6 mii sé khong kha quan. Con trong cau b) ca s6 ma va co s6 déu
khong c6 wdc chung nén ciing khong thé 4p dung cac phwong phap trong cac vi du trén.
Nhu vay chung ta chi con céch lya chon dung tinh chat bac cau (so sanh qua liiy thira
trung gian).
Hudéng dan giai
a) Ta c6: 107% <108% =(4. 27)" =2, 3%
737 >727 =(8.9)" =2%. 3%
V\l 2100 < 2225 — 2100.3150 < 2225'3150 — 10750 < 7375
18
b) Ta cé: 2" >2% =(2°) " =32"
2\ 18
5% <5%=(5") =25
Vi 32" > 25" = 27 > 5%,

* Thi du 2. Hay so sanh:
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

a) 107*° va 73" b) 2" va 5%
c) 54* va 21” d)9® va &

Hudng dan giai

a) Taco: 107 <108%° = 2'°.3"° va 73" > 72" =2%°3"° nén 107*° < 73"
b)Taco:  2%=(2°) =8192" va 5° =(5°) =3125" nén 2 > 5%
QTacé:  54°=(2.27)" =2°32 va 21 =327 nén 54* <212

d) Tacod: 9° <10° =100" =100.100°
Va 8’ =512° >500° =5°100° =125.100° nén 9° <8’
»Loi binh: Viéc phan tich liy thita thanh tich cdc liy thira sé gitp ta nhin ra thtra s&

chung cta cac liy thtra, tit d6 viéc so sanh hai liy thtra chi con dwa vao viéc so sanh
cac thtra s riéng.

Dang 2: So sanh biéu thixc lity thira véi mét sd (so sanh hai bi€u thirc lily thira)

* Thu gon biéu thtic Iy thira bang cch van dung cac phép tinh liiy thira, cdng trir
cac so theo quy luét ......

* Van dung phuong phap so sanh hai lity thita ¢ phan B.

* Néu biéu thirc lity thira la dang phin thirc: D6i voi tirng truong hop bic cia luy thiva 6 tir
16n hon hay bé hon béc ctia luij thira & mau ma ta nhdn véi hé so thich hop nham tdach phiin nguyén
r0i 50 sdnh tieng phin twong 1eng.

Véia, n,m, Ke N". Ta co:
a

~ < a a . a
-Néum>n thi K- —>K-— va K+—<K+=—
m n m n
~ N a a . a a
-Néeum<n thi K- —<K-= vqa K+—>K+—=
m n m n

(con goi la phwrong phdp so sdnh phin bit)
* Véi biéu thiee la tdng cac s6 iz (véia € N) ta ¢ van dung so sanh sau:
a
1 1 1 1 1
<=<

a a+l a°> a-1 a

*Thi du 1. Cho S=1+2+2>+2°+..+2° . Sosanh S véi 5.2°.

Phan tich: Trudc khi so sanh biéu thitc S v6i 5.2° ta can dung phuwong phép tinh tdng theo
quy luadt d€ tinh S. D€ lam viéc nay ta can nhan 2 vao hai v€ cua biéu thirc S, sau d6
tinh hiéu 25— thi sé triét tiéu duoc cac sd hang giong nhau va tinh duoc S.
Hudéng dan giai

Tacd: S=1+2+27+2% +...+2°
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25=2+22+2> 42" +....+27 42"

=25-5=5=2"-1
Ma 2" -1<2" =2%22=42°

—S5<5.2%,
@ Loi binh: D€ tinh tdng S ta can dung phuong phép tinh tong ctia biéu thiic tdng
quatsau: S=1+a+a’*+a’+...+a" (aeN).

* Thi du 2. So sanh 2 biéu thitc A va B trong ting treong hop:

10°+1 10" +1
a =—; . Vva B= PPRT I
10° +1 107 +1
22008 _ 3 . 22007 _ 3
b) C= y07 _q V@ D= 2006 _1
Phan tich:

- O cAu a, biéu thitc A va B ¢ chiva luy thtra co s6 10, nén ta so sanh 10A va 10B.

2 2 s \ 4 i ~ \ ~ A 4 1 \ 1
- O cau b, biéu thitc C va D ¢6 chita luy thita co s 2 nén ta so sanh EC va o D.

Hudng dan giai

a) Ta co:
410741
10° +1
105+1) 10410 10°+1+9 9
10A=10.] ——|= = =1+ .
- (10%1] 10°+1  10°+1 10° +1
10%+1
107 +1
1064+1) 107410 107 +1+9 9
10B=10.| ——— | = B =1+ :
- (10%1} 107+1 107 +1 107 +1
Vi 10+1<10” +1 nén —— >
10°+1° 107 +1

9 9

=1+ >1+
10 +1 107 +1

= 10A >10B hay A >B.
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

b) Ta co:
~ 22008 _3
22007 _q
1 1 22008 _ 3 22008 _ 3 22008 _ 2 _ 1 3 1 1
:ECZE 52007 _1 - 52005 _ - H2008 _n 2008 _o "
~ 22007 _3
22006 -1
1 1 22007 _ 3 22007 _ 3 22007 i, 1 3 1 1
:EDZE 72006 _q |7 9207 _5 5207 _5 9207 _o°

1 1
22008 _2 < 22007 _2

1 1 1
N 92008 _ o Z1= 92007 _ o

Vi 2208 _252207 _ 2 nén

=1

:>1C>1D hay C>D.
2 2

Loi binh: Do6i khi d€ so sanh hai biéu thitc véi nhau, ta can bién doi hai biéu thirc vé
dang tong hai sd hang, trong d6 c6 mét sd hang chung va khi d6 ta chi can so sanh sd
hang riéng.
Dang 3: Ttr viéc so sanh liiy thira, tim co s6 (s6 mii) chwa biét.
* Vi cac sO tu nhién m, x, p va s duong a.
+Neéu a>1 thi:
a"<a*<a’ =>m<x<p.
+Neéu a<1 thi:
a"<a*<a’ = m>x>p.
* Vi céc s6 duong a, b va s ty nhién m, ta co:
a” <b™ =a<b.
*Thi du 1. Tim cdc s6 nguyén n thoa man: 3" <n* <57.
Hudng dan giai
Ta giai ting bat dang thitc 3* <n*® va n*® <57,
Ta c6: n® >3% = (n3 )16 >(34 )16 = (n3 )16 >81'" = n’ >81

—n>4 (véi neZ) (1).

THCS.TOANMATH.com Trang 6



TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

Matkhac n® <52=(n?)" < (5°) = (n?)" <125* 5n*<125
=-11<n<11 (véineZ) (2).
Te(1)va(2)=4<n<11.
Vay n nhan cdc gid tri nguyén la: 5; 6; 7; 8; 9; 10; 11.
Loi binh: Tt bai toan trén c6 thé thay doi cau hoi d€ duoc cac bai toan sau:
Bai s6 1: Tim tong cac s6 nguyén n thod man: 3* <n* <57,
Giai twong tu trén ta cd cac s6 nguyén n thoa man la:
5+6+7+8+9+10+11=56.
Bai s6 2: Tim tat ca cac s& nguyén cé mot chit s6 sao cho: 3% <n* <57,
Giai tuwong tu trén ta c6 cac s6 nguyén n thoda man la: 5; 6; 7; 8; 9.
Bai s6 3: Tim tat ca cac sd nguyén cé 2 chit s& sao cho 3% <n* <5
Giai tuwong tu trén ta c6 cac s6 nguyén n thoa man la: 10; 11.
% Thi du 2. Tim x thudc N. Biét:
a) 16* <128*,

b) 5°.5.5** <100............. 0:2".

18 chu so 0
Hudng dan giai
a) 16" <128* = (24} <(27) =2 <2 = 4x <28 =x<7
=x¢€{0,1,2,3,4,5,6} .

b) 5%5.5* <100............ 0:2"

18 chu so 0

=577 <10":2" =57 <5% = 3x+3<18 = x <5

=xe{0,1,2,3,4,5}.
Dang 4: M6t s6 bai toan khac.
* Thi du 1. Hay viét s6 16n nhat bang cach dung ba chits6 1;2 ;3 véi didu kién mdi chix
s0 dung mot Ian va chi mot lan ?

Hudéng dan giai
Bai toan xay ra cac treong hop sau:

Truong hop 1: Khong dung luy thtra thi s6 1on nhat viét duoc la 321.
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Truong hop 2: Dung luy thira d€ viét: (Bo qua truong hop co s6 hoéc s8 mii bang 1
va cac luy thtra tang vi cac gia tri nay qua nho so véi 321)
*

Xét cac luy thuwa cé s mu la mot chir s6 cho ta s6 tw nhién c6 4 chir s la:

13?,317,12°,21°, trong cac s nay s6 16n nhat 1a 21°.
* Xét cac luy thua ma s6 mit ¢ hai chit s6 cho ta sd ty nhién cé 4 chit s6 la:

2" ,2% 32 3% nhan xét cac s6 nay nhu sau:
37 =330 =3,(3%)"° =39,
2% 2220 =2(2%)0 =28,

do dé trong céc s6 nay thi s& 16n nhat 1a 3*'.

So sanh 3*' va 21°:

3" >3 =(3’)’ =27° > 21°

Vay s6 16n nhat viét duoclas6 3% .

% Thi du 2.

a) S8 5° ¢6 bao nhiéu chit s§ ?

b) Hai s6 2* va 5 viét 1ién nhau duoc sd ¢ bao nhiéu chit s6?
Phan tich: So sanh lay thtra v6i mot s6 luy thira cua 10,ttr d6 1ap luén tim sd chir s6 ctia s6
do.

Hudng dan giai
a) Ta co:

5° =(5%)* = 625> > 600* = 360000

8
55 _ 1(1 _ 100000000 - 100000000 _ 400000
2 256 250

= 360000 < 5° < 400000.
Do d6 5° ¢4 6 chit s6.
b) Gia stz 2 ¢6 a chit s6 va 5

c6 b chir s6 thi khi viét 2 s6 nay lién nhau ta duoc
(a+b) chit s0.

Vi 10°71 <228 <10 va 10! <528 <10°
= 10*"1.10°" <2200 52008 ~ 102 10

— 10a+b—2 < 102003 < 10a+b )
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Do do6: 2003=a+b—1=a+b=2004 .
Vay s6 d6 c6 2004 chir sb.
* Thi du 2. Tim s6 5cac chit s6 ctia cac s6 n va m trong cac truong hop sau:
a) n=815°.
b) m =4". 57,
Phan tich:Nhém cac luy thita thich hop nham lam xudt hién luy thita cta 10t d6
1ap luén tim s6 chit s6 cta sd dé.
Hudng dan giai
a) Ta co:
n=8%15"=(2°) .(35) =2°. 3% 5°
=2 35.(2.5)5 =16.243 .10° = 3888. 10°.
S6 3888.10° gdm 3888 theo sau la 5 chit s6 0 nén sd nay cé 9 chir s6.
Vay s6 n ¢ 9 chir sd.
b) Ta co:
m=4" 5% =(22)". 5%
=2%5% =27,(2”.5”) =128.10".
S6 128.10% gdm 128 theo sau la 25 chi s§ 0 nén s6 nay c6 tat ca 28 chit 8.
Vay s6 m c6 28 chix s6.
C/ BAI TAP VAN DUNG.
Bai 1. So sanh:
a) 243° va 3.27°. c) 625° va 125,
Bai 2: So sanh:
e) 99% va 9999". b) 3°% va 7°%.
d) 202°% va 30322, e) 117 va 37",
Bai 3: So sanh:
c) 8° va 34" f) 10" va 48.50°.
i) 2% +3% +4% va 3.24". g) 1990" +1990° va 1991"°.

Bai 4: So sanh céac sd sau: 199%° va 2003".
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Bai 5: So sanh:
a) 78> —-78'" va 78'' —78".
b) A=72"— 72 va B=72%" -72% .
Bai 6: So sanh cac s6 sau:3” va 117.
Bai 7. Chting to rang: 57 <2 <5%.
Bai 8: Chting minh rang: 2" <5%°.
Bai 9: Chttng minh rang: 2" <77,
Bai 10. So sanh: 3°% va 2°%.
Bai 11: So sanh: 71%° va 37”.
Bai 12: So sanh cac s0:
a) 50% va 255017
b) 999" va 999999° .
Bai 13: Viét theo tir nhé dén 16n: 2'°;3” va 5%.

Bai 14: So sanh 2 so: 1234%7% va 56789'%* .

Bai 15: Goi m la s0 cac s6 ¢6 9 chit s ma trong cach ghi ctia né khong cé chit s6 0. Hay so

sanh m véi 10.9%,

Bai 16: Cho A =1+2012+2012% +2012° +2012* +... +2012"" +2012"7

sanh A va B.
) 3°11+3%5 2 13+2" 65
Bai 17: So sanh hai biéu thitc: B=——(—F—— va C=—F——
3.2 2°.104
Bai 18: So sanh: M:8—33+§ va N:§+8%.
) 19* +5 19" +5
Bai 19: So sanh M va N biét: M=— va N=—07rw—.
197 +5 19 +5

1 1 1 1 . 1

Bai 20: So sanh 12+ sttt ——+t—— va 5 ———.
101° 102" 103" 104" 105 2°3.5%7

Bai21: Sosanh A=| = —1|[ 21| L -1]..... Lo_1)va-2.
2 3 4 100 2

Bai 22: Tim céc so ti nhién n sao cho:

a) 3<3" <234,

va B=2012"-1. So

THCS.TOANMATH.com
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

b) 8.16>2">4.
Bai 23: Tim s6 tu nhién n biét rang: 4. 9 <2" 3" <18'. 2'°.
Bai24: Cho A=3+3*+3>+....+3" . Tim s6 tu nhién N, biét 2A+3=3".
Bai 25: Tim c4c s6 nguyén dwong m va n sao cho: 2™ —2" =256
Bai 26: Tim s6 nguyén duong N biét:

a) 64 <2" <256.

b) 243>3">9.
Bai 27: Tim s8 nguyén n 16n nhat sao cho: n*” < 6.
Bai 28: Tim n € N biét:

a) 32<2"<512.

b*) 3 <n'? <20°.

HUGNG DAN GIAI

Bai 1.

Dinh hudéng tu duy: Nhan thdy, ¢ ciu a) thi 243 va 27 la cac co s0 lién quan téi liy
thir co s6 3, & cau b) thi 625 va 125 lién quan t6i 1ty thira co s& 5. Do d6 d€ so sanh, ta
bién doi cac lity thwra vé cac liy thtra ¢ cuing co s6, roi dwa vao so sanh s6 ma d€ so sanh
ching véi nhau.

Loi giai:

a) Ta c6: 243° =(3°) =3%; 3.27° =3,(3') =33 =3"

Vi 3" <3% =3.27° <243,
b) 625° =(5*)° =5*;125=(5")" =5
Vi 5% > 5% =125 > 625°.
Bai 2:

Phan tich: Nhan thdy, 6 cau a) thi cac liy thira ¢6 chung s6 m 10, 6 cau b) thi cac
Ity thira ¢6 chung s mit 100, ¢ cau c) thi cac lay thira ¢6 chung s6 mit 101, ¢ cau d) cac
Ity thira ¢6 chung s6 mi 660. Do d6 d€ so sanh, ta bién d6i cac lay thira vé cac lay thira co
cung s6 md, roi dwa vao so sanh co sd dé€ so sanh ching véi nhau.

Loi giai:

THCS.TOANMATH.com Trang 11



TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

a) Ta thaly: 99% =(99%)" =(99.99)" ;9999 =(99.101)"
Vi (99.99)" <(99.101)" = 992 <9999".
b) Ta cé: 3% = (35) =243, 730 _ (73) =343'%,
Vi 243" <343'° nén 3% <7,
¢) Ta c6:
202*° =(2.101)""" =(2%.101°)" =(8.101.1012) " =(808.101)"

2.101

30322 —(3.101 — (321012 101 (91072 101
(3.101)

Vi 808.101° >9.101° nén 202" > 303*>.

d) Ta co:
117 <11 =(11°)" =1331% (1)
37 = (372)" =1369% 2)

T (1) va (2) suyra: 11" <377,
Bai 3:

a) Taco: 8°=2"=22", 347 =32"
Vi2<3=22"<32" =8 <34

b) Tacod:
10 =2". 5 =2.2°. 5", 48.50° =(3. 2*). (2°. 5'°) =3.2°. 5"
Vi2<3=2.2° 5" <3.2°. 5° =10" <48. 50°.

) Ta cd: 4% =(2%)* =(2.2)* =2%.2% =(2%),(2%)"® =8"°4",
24" 3=(8.3)".3=8".3".3=8".3"
Vi 3" <4P = 83" <8"4" = 4% > 3.24"
= 2% 4390 44% 5324,

d)Taco:
1990" +1990° =1990%.(1990 +1) =1991. 1990°
1991'° =1991. 1991°

Vi 1990° <1991° nén 1990" +1990” < 1991".
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6
Bai 4:

Bién d6i a" vé dang: c.d*, bién d6i b™ vé dang: e.d* r0i so sanh hai s6° ¢ va e. Tir do so sanh
dwoc hai s6"a" va b".
199% <200 =(8.25)* =(2°.5%)20 = (2°.5%)* =2% 5%
2003 >2000" =(16.125)" =(2*5°)" =(2*5%)"® =2%5%
Vi 5% > 5% = 2%0.5% 5 29 5% — 2003" >199%.
Bai 5:
Bién d6i a" vé dang: c.d*, bién d6i b™ vé dang: e.d* r0i so sanh hai s6 ¢ va e. Tir do so sanh
dwoc hai s6"a" va b".
a) Ta c6: 78" 78" =78'".(78—1)=78'".77
78! —78" =78".(78—-1)=78".77
Vi 78'"' > 78" = 7877 > 78".77 = 78"* - 78" > 78" —78"°.
b) Ta co
A=72%*72-1)=72*71 va B=72%(72-1)=72%.71
72% >72% = 72%71> 72571 = A>B.
Bai 6:
Dang tinh chét bic ciu: So sdnh hai s6"v6i s6'lily thira 10.
Ta c6: 3° <3% =(3%)1 =81"
11° =(11%)° =121"° < 11*
Vi 81" <121" = 3% <11*.
Bai 7.
V6i bai nay , hoc sinh 16p 6 sé khong dinh hwéng dwoc cich lam , gido vién c6 thé goi v hoc
sinh so sanh: 2% > 5% va 2% < 5%,
Taco: 2°=(27) =128°, 57 =(5°) =125 =2 > 57 )
Lai co: 2% =(2°) =5127, 5% =(5*) =625 =2 <5* @)
Tu (1) va 2) =57 <2% <52,
Bai 8:

Xét: a" bién doi dwoc vé dang: ¢?.d"
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

b™ bién doi dwoc vé dang: e”.g"

Néu ¢ <e” va d* <g'thi ¢*.d" <e”.g".

Ta cb: 219 =219 2%, 583 — 5360 53

Nhan xét: 2° =32 <5° =125 nén can so sanh 2" va 5%,

Céd: 2'°=1024, 5° =3025 = 2. 3 <55 = 21720 3172 L 580

Co: 2190 =272 227 "can so sanh 2'7*.2%° v&i s6 2'7°.37* nhu sau:
37 =2187; 2" =2048 = 3" > 2",
37 = (7). 3¢ > (21)2¢ > (21). 2° =227,

Do dé: 21722770 < 21720 3172 o 5860 —, 1990 5860

Ma 2° <5° 2" < 5%,

Bai 9:
Ta cé: 2'°=1025 ; 7° =343

238 238
=2 <3.7° = (2"°) <3%(7°)
= 22380 < 3238 7714 (1)
Xét: 32 =323 =3 (3°) <3°(2°)" <2527 =2% (vi 3° <2°)
:3238<2381 (2)
T (1) va (2), ta c6: 27% < 23 771
:>21999 < 7714
Bai 10.
Duwea vé so sanh hai lity thira cting s6' mil.
Ta c6: 32° — (32 )100 _ glo0. 5300 :(23 )100 _ gl my g0  gloo
= 2300 < 3200 .
Bai 11:
Bién d6i a" vé dang: c.d*, bién d6i b" vé dang: e.d* r0i so sdnh hai s6 ¢ va e. Tir 6 so sanh
dwoc hai s6" a”" va b™ .

Ta cd: 71%° <72% =(8.9)" =2'*.31% )
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

377 > 367 =(4.9)" =2'%, 3'% ¥)
M‘a 2150_ 3150> 2150.3100 (3)
Tt (1), (2), va (3) suy ra: 377 >71%.

Bai 12:

10
a) Ta cs: 50% =| (50" | =2500" <2550" = 5" <2550".

5
b) Ta c6: 999" = [(999)2} <998001° < 999999° = 999" <999999°

Bai 13:
210 = (22)0 =4% < 5% (1).
3% =(3’)=27"=3">5" ).
5% =(5°)® =25% 3).

Tir(1),(2) va (3) = 21 <5 <37,
Bai 14:

50000 10150000

Ta co: A =12347%° > 10007 = (103)

2000
10000
=10

B = 56789'2** < 100000 = (105)

Vi 10" <107 = 56789'*** <1234°°7%,

Bai 15:

S8 ¢6 9 chit s6 1a a,a,....aga, trong d6 cac chit s6 a, #0 (i =1; 9) va ¢ thé gidng nhau.
T tap hop s6 {1;2;3;4;5;6;7;8;9} moi chit s6 a, 69 cach chon . Do d6 ta ¢ s0 cac s6 ¢d 9
chit s6 thoa man bai todn 1a m =9’ sd.
T d6: m=9"=9.9° <10.9°.
Bai 16:
Ta cd: A=1+2012+2012% +2012° +2012* +... +20127" +2012"
2012.A =2012+2012% +2012° +2012* +... +2012”" +20127
= 2012.A - A =2011A =2012" -1

= A= (201273 - 1) 12011 < 20127 —1.

Vay A<B.
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6
Bai 17:

5 3°11+3"5_3"(11+5)

3¥2¢ 316
c_2%13+2°65 _2°(13+65) 278 _
28104 28104 104
Vay B=C.
Bai 18:
. 7 3 3 4 (3 3) 4
S T T T Ol P s
7 3 3 4 3 (3 3) 4
8 g 8 8§ g (8 8 ) &
4 3 3 4 3 3 4
Ve s~y ) e e e
= M<N
Bai 19:;
19%¥ +5 19.19*° +5)  19% +95 90
T nen 19M = 31 = 31 =1+ 3 .
19° +5 19° +5 19°* +5 19° +5
19 +5 19.(19* +5) 19* +95 90
= 32 nen 19N = 32 = 32 = + 32 ‘
19* +5 19° +5 19* +5 19°° +5
Vi 90 N 90
1
19% +5 19%* +5
90 90
1+ ———>1+——— hay 19M>19N=M>N.
19°* +5 19°° +5
Bai 20:

Néu n la s6 tw nhién 16n hon 1 thi ta cé:

1 1 n-(n-1) n-n+1_ 1 1

n-1 n (n-1).n _(n—l).n_(n—l)n>F

1 1 1
2—2< .
n n-1 n

Ap dung vao bai toan ta duoc:
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1 1 1
< J—
101> 100 101
1 1 1

< —
1022 101 102

1 1 1
< —
1052 104 103
1 1 1 1 1
+ +..+ < -
1012 1022 105> 100 105
- 105-100 _ 5 1
100.105 225253.7 2%2523.7°
1 1 1
Vay ——+...... + < .
Y 1022 105 225237
Bai 21:

A 1a tich caa 99 s6 Am. Do dé:

TRV O

3 815 9999

T 027327427 1002
_13 2435 99101
g o

P& dé rat gon ta viét tir dudi dang tich cac s6 tw nhién lién ti€p nhu sau:

A= 1.2.3.456........98.99 345...... 100.101 1 101 101 S 1
2.345......99.100 2.34........ 99100 100 2 200 2
1
Vay A < ——.
ay >

Bai 22:
Pua cac s6 vé cac lay thira c6 cuing co s6 .
a) 3<3"<234=3"<3"<3°=1<n<5
=nnhancacgidtrila: 2, 3,4, 5.
b) 8.16>2">4=2°2*>2">2>=2">2">2>=7>n>2
=n nhan cac gia trila: 2,3,4,5,6,7 .
Bai 23:

4.9 <27 3" <18%. 2'° = (4.9)" <(2.3)" <(18.2)"
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

=36 <6" <36"
= (62 )15 <6" < (62 )16
=67 <6" <67
=30<n<32
=n=3L
Bai 24:
Co6 A=3+3"+3"+....+3""
=3A=3*+3"+3"+...+3"
=3A-A=2A=3""-3
=2A+3=3"
Ma theo dé bai ta c6 2A +3=3"
=3""=3"=n=101.
Bai 25:
Tacé: 2™ —2" =256=2° =>2°(2™ " —1)=2%  (1).
Dé thdy m#n, ta xét 2 trueong hop:
Truong hop 1: Néu m—n=1 thi ti (1) ta cé:
2" (2-1)=2"=2"=2% =n=8 vd m=9.
Truwong hop 2: Néu m—n>2
= 2™ —1 1a mot s6 1é 16n hon 1 nén vé trdi ctia (1) chira thira s6 nguyén to lé
khi phén tach ra thtra s6 nguyén td, con vé phai cua (1) chi chira thira s6 nguyén t6 2, do
d6 hai v€ cta (1) mau thuan nhau.
Vay n=8 va m=9la ddp s6 duy nhat.
Bai 26:
a) Ta cd: 64<2" <256 =2° <2" <2°=6<n<8, ma n nguyén duong, nén n=7.
b) Ta c6: 243>3">9=3°>3">3>=5>n>2, ma n nguyén duong nén n nhan cac
gia trila: 4; 3; 2.
Bai 27:

100

Ta cé: n® = (nz )100,_ 63 :(63) — 216
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

n® <6 =(n’ )" <216™ = n? < 216 (%)
= S0 nguyén 16n nhat thoa man (*) la n=14.
Bai 28:
a) Véin € N, ta xét:
32<2" = 2°<2"=5<n

2" <512<=2" <2’ =>n<9

Do dé: 5<n<9=ne{6:7:8}.
b) Véin € N, ta xét:

3% <n® <:>(33)6 <(nz)6 =3 <n® <27<n’
Nhan thdy: 52 <27<6*,nén 6° <n’ =6<n.

n'? <20° @(n3)4 <(2O2 )4 <n® <20 <n’ <400
Nhan thdy: 7° <400<8°, nén n’ <7° =>n<7

Do do: 6Sn$7:>ne{6;7}.
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6
CHUYEN DE 4: CAC DANG TOAN

VA PHUONG PHAP CHUNG MINH CHIA HET

A.LY THUYET CAN NHO:

Pinh nghia: Cho hai s6 tw nhién ava b , trong d6b#0 . Ta ndéi @ chia hét cho b
néu ton tai s6 tu nhién  sao cho & = hQ. Khi d6 ta con ndi: a 1a bodi ctia b, hodc b 1a wéc

cta a.
Céc tinh chét chung:
1) Bat ctt s6 nao khac 0 ciing chia hét cho chinh né
2) Tinh chat bac cau: néu @ chia hét cho b va b chia hét cho ¢ thi @ chia hét cho c.
3) S8 0 chia hét cho moisd b khac 0
4) Bat ctr s nao cting chia hét cho 1
Tinh chét chia hét cia mét tong va hiéu
5) Néu a va b cung chia hét cho M thi a+b chia hét chom, a—b chia hét cho m.

H¢ qua: Néu tong cua hai s6 chia hét cho M va mot trong hai sO dy chia hét cho M thi
s0 con lai cting chia hét chom.

6) Néu mot trong hai s a va D chia hét chom, s& kia khong chia hét cho m thi
a+ bkhéng chia hét chom, @ — D khong chia hét cho m
Tinh chat chia hét cia mot tich

7) Néu mot thira sO cua tich chia hét cho M thi tich chia hét cho M
8) Néu a chia hét cho M va b chia hét cho N thi ab chia hét cho m.n

Hé qua: Néu a chia hét cho b thi @" chia hét cho b’
Mo6t s6 dau hiéu chia hét
Dit A=aa_.aaa,, véia ;a_;..;a,a;a, 1acac chit s6. Khi dé ta c6 cic ddu hiéu chia
hét nhu sau:
e Ai2< 8,2 < a, €{0;2,4;6;8}
e A3 (ay+a, +...+a,, +a,):3.
eAld a4
e A5 a,:5< a, €{0;5}.
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*Ai8 < a,3,a,:8
e A9 (8, +a +...+a,, +a,):9.
e Aillle | (ay +a, +...)— (8 +a, +...) i 1L
eAi25 < aa, 25
e Ai125 < a,a,8, 125
Dang 1: Chitng minh chia hét
Bai 1: Chttng minh rang:
a, ab+baill b, ab—ba‘9 (a>b) ¢, abcabc:7,11,13
Hudng dan giai
a, Taco: ab+ba=10a+b+10b+1=11b+11b:11
b, Ta ¢ : ab—ba = (10a+b)—(10b+a)=9a—9:9
¢, Ta c6 : abcabc = abc.1001=abc.7.11.13:7,11,13
Bai 2: Chting minh rang:
a, (n+10)(n+15):2 b, n(n+1)(n+2):2,3 ¢, n®+n+1khong :4,2,5
Hudng dan giai
a, Ta co: Néu n la so 1é thi n+15:2
Néu n 1a s6 chdn thi n+10:2, Nhu vay véi moi n 1a s6 tw nhién thi :
(n+10)(n+15):2
b, Ta c6: Vi n(n +1)(n + 2) la 3 s0 tu nhién lién tiép nén sé c¢d 1 s chia hét cho 2,1 s6
chia hét cho 3
¢, Tacd: n(n+1)+11a 1 sd1é nén khong chia hét cho 4,2 va c6 chir s6 tan cung khéc
Ovab
Bai 3: Chitng minh rang:
a, (N+3)(n+6):2 b, n?+n+6 khong : 5 c, aaabbb:37
Hudng dan giai
a, Ta c6: Néu n 13 s6 chin thi n+6:2
Néu n 1é thi n+3:2, Nhw vay v6i moin 12 s6 tu nhién thi (n+3)(n+6):2

b, Tacd: N°+N+6= n(n +1)+6, Vi n(n +l) la tich hai s ty nhién lién ti€p nén chi

6 chir sd tdn cung la: 0, 2, 6, do d6 : n(n +1)+ 6 s& c6 tan cling 12 6, 8, 2 nén khong :

5

¢, Ta c6 : aaabbb =aaa000+ bbb =2a.11100+b.111=2a.300.37 +b.3.37 chia hét cho 37
Bai 4: Chttng minh réng:
a, aaa‘a 37 b,ab(a+b):2 ¢, abc—chaig9

Hudéng dan giai

a, Taco: aaa=a.111=2a.3.37 chia hét cho a va chia hét cho 37

b, Ta cd: Vi a, b 13 hai sO tw nhién nén a,b ¢ cac TH sau:

THI1: a, b ciing tinh ch&n 1 thi (a+b)1a 1 s6 chdn nhwu vay a + b chia hét cho 2
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TH2: a, b khdc tinh chan 1é thi 1 trong 2 s6 phai c6 1 s8 chan khi d6 s6 d6 chia hét
cho 2
¢, Ta c6: abc—cba=100a+10b+c—(100c+10b+a)=99a—99c =99(a—c):99
Bai 5: Chitng minh rfmg . ab+8.ba:9
Hudng dan giai
Ta c6: ab+8hba=10a+b+8(10b+a)=18a+18b=18(a+b):9
Bai 6:Cho a,b € N. Chitng minh rang: (4a+b):5 <> (a+4b):5.
Hudng dan giai
Tacd: (4a+b)i5=4(4a+b):5=(16a+4b):5=15a+(a+4b):5=(a+4b):5 (dpcm)
Bai 7: Chting minh rfmg s0 c6 dang : abcabc ludn chia hét cho 11
Hudng dan giai
Ta co:
abcabc = a.10° +b.10* +¢.10° +b.10+ ¢ =a.10% (10° + 1) + b.10(10° + 1) + ¢ (10° +1)
=(10° +1)(a.10* + b.10+¢) =1001(a.10” + b.10+ ¢) =11.91.abc 11
Bai 8: Tim n 12 58 tw nhién dé&: A =(n+5)(n+6):6n
Hudng dan giai
Tacéd: A=12n+n(n—1)+30 , D& Ai6n=>n(n—1)+30:6n
Ta cé: n(n—1)in=30in=neU(30)={1;:2:356:10;15;30}
Va n(n-1)i6 =n(n-1):3=ne{1:3:6:10:15,30}
Thtt vao ta thdy ne {1;3;10;30} thoa man yéu cau dau bai
Bai 9: Chiing minh rang: 3a+ 2bi17 khi va chi khi 10a +bi17 (a,b € Z) va nguoc lai cé ding
khong?
Huwéng dan giai
* 3a+2b:17 =10a+b:17
Ta c6: 3a+2bi17 =9.(3a+2b)!17 = 27a+18bi17 = (17a+17b) +(10a +b)i17 =10a+bi17

*10a+b:17 = 3a+2b:17

Ta co: 10a+b:17 = 2(10a+b)i17 = 20a+ 2b:17 =17a+3a + 2bi17 = 3a+ 2bi17

Bai 10: Chiing minh rang:

a, Néu ab+cd 11 thi abed 11 b, Cho abc—deg:7 cmr abcdeg:7
Hudéng dan giai

a, That vay abcd =100.ab+cd =99.ab+(ab+cd ), chia hét cho 11.

b, Ta c6 abcdeg =1000abc + deg =1001abc — (abc —deg)

ma abc—deg:7 va 1001:7 nén abcdeg:7

Bai 11: Chting minh rang:

a, Chttng minh néu ab = 2cd véia, b, ¢, d 1a céc chit s8 khéc 0 thi abed chia hét cho 67.

b, Cho s8 abc chia hét cho 27. Chting minh ring bca chia hét cho 27

THCS.TOANMATH.com Trang 3



TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

Huoéng dan giai
a, Ta co a_b = 25)1
va abed = ab.100 + cd = 2¢d. 100 + cd = ¢d.201 = ¢d.67.3

Vay abcd chia hét cho 67

b, Tacod:
abc:27 = abc0:27 = 1000a-+bc0:27 = 999a+a+bc0:27 = 27.37a+bca:27

Do 27.37ai27 nén bca:27.
Bai 12: Chting minh rang:
a, abcdeg:23,29 néu abc = 2.deg b, Cmr néu (ab+cd +eg):11 thi abcdeg:11
Hudng dan giai
a, Ta c6 : abcdeg =1000abc + deg =1000.2deg + deg = 2001deg = deg.23.29.3
b, Ta c6 : abcdeg =10000.ab +100cd +eg =9999ab +99cd + (ab+cd +eg) 11
Bai 13: Chttng minh r?mg:
a, Cho abc+deg:37 cmr abcdeg:37 b, Néu abcd 99 thi ab+cd 99
Hudng dan giai
a, Ta c6 : abcdeg =1000abc +deg = 999abc + (abc + deg) :37
b, Ta 6 : abcd =100.ab+cd =99.ab+(ab +cd )99 = ab + cd i9

Bai 14: Chting minh rang: Néu abcd:101 thi ab-cd:101
Hudng dan giai
Ta ¢4 : abcd:101=100.ab+cd =101.ab—ab+cd =101.ab —(a_b —E)f101=>%—£3101
Bai 15: Chting minh rang: a—11b+3ci17thi 2a—-5b+6c:17 (ab,c € Z)
Hudng dan giai
Ta c6: a—11b+3cil7 = 2a—22b+6¢:17 = (2a—5b+6¢)—17b:17 = 2a—5b +6¢:17
Bai 16: Chiing minh rang:
a, abcd 29 thi a+3b+9c+27d:29 b, abci21 thi a—2b+4ci21
Hudéng dan giai
a, Ta c6 : abcd =1000a +100b +10c + d 129 = 2000a + 200b + 20c + 2d : 29

= 200la—a+203b—-3b+29c—9c+29d —27d:29
:>(2001a+203b+29C+29d)—(a+3b+90+27d)529

= a+3b+_9c+27d :29
b, Ta cé: abci21=100a+10b+c:21=>4(100a+10b+c):21

= (a—2b+4c)+(399a+42b):21

= (a—2b+4c)+21(19a +2b):21

= (a—-2b+4c):21

Bai 17: Chiing minh ring néu ab+cd +eg chia hét cho 11 thi abcdeg chia hét cho 11.

Hudng dan giai
abcdeg =10000.ab+100x cd +eg =9999 x ab +99xcd + (@b +cd +eg ) chia hét cho 11.
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Bai 18: V6i a,b 1a cdc s8 nguyén, ching t6 rang: a+4b:13 khi va chi khi 10a+b:13
Hudng dan giai
Ta c6: a+4bi13 =10.(a+4b)i13 (1)
Lai c6: 10(a+4b)=10a+40b =10a+b+39%
Ma 39a:13 (2).
Tir (1) va (2) =10a+bi13.
Bai 19: a) Cho abc +deg chia hét cho 37. Chting minh rang abcdeg chia hét cho 37
b) Cho abc—deg chia hét cho 7. Chitng minh ring chia hét cho 7

Hudéng dan giai

a) abcdeg =1000x abc + deg = 999 x abc + (abc + deg)537

b) abcdeg =1000x abc + deg =1001x abc — (abc —deg) chia hét cho 7.

Bai 20: Tim chir s§ @ biét rang 20a20a20a chia hét cho 7

Hudng dan giai

n = 20a20a20a = 20a20a.1000 + 20a = (20a.1000 + 20a).1000 + 20a
=1001.202.1000+ 20a..

Theo dé bai n chia hét cho 7, ma 1001 chia hét cho 7 nén 20a chia hét cho 7.
Ta c6 20a =196+ (4+a), chia hét cho 7 nén 4+ a chia hét cho 7. Vay a=3.

Bai 21: Cho ba chit s6 khac nhau va khac 0. Lap tét ca cac s ty nhién ¢ ba chit s6 gom ca
ba chit s§ &y. Chting minh rang tong ctia chting chia hét cho 6 va 37

Hudng dan giai

Goibachrsdla a, b, c.

Cac s8 ty nhién c6 3 chit s8 gom 3 s8 Ay 1a: abc, ac, bea, bac, cba, cab

Tng céc s3 theo dé bai bing: abc +ach +bca + bac + cba + cab = 222(a+b+c)

chia hét cho 6 va 37.

Bai 22: C6 hai s§ tw nhién X va y naoma (X+y)(x—y)=1002 hay khéng?
Hudéng dan giai

Gia str ton tai cac s6 tw nhién X va y ma
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(X+y)(x-y)=1002 (1).

Khong thé xay ra truong hop trong X va y ¢ mot s6 chan, mot s6 1é vi néu xay ra thi

x+y va x—y déulénén tich (Xx+Yy)(x—y) lasdle, trai véi (1).

Vay x va y phai cing chdn hodc ciing 1. Khi d6 x+y va x—y déu chan nén tich
(x+Yy)(x—y) chia hét cho 4, trong khi d6 1002 khéong chia hét cho 4, vo 1.

Vay khong ton tai cac sO tu nhién X va y ma (X + y)(x— y) =1002.

Bai 23: Tim s0 tw nhién c¢6 hai cht s, sao cho néu viét no tiép sau s6 1999 thi ta dwoc mot
sO chia hét cho 37

Hudng dan giai
Goi s6 phai tim 1a ab.
Ta c6:1999ab: 37 =199900+ab:37 = 5402.37 +26+ab:37 = 26+ab:37
Vay ab e {11;48;85} .
Bai 24: Cho N la sd tu nhién. Chiing minh rfang:
a) (n + 10)(n + 15) chia hét cho 2
b) n(n + 1)(n + 2) chia hét cho 2 vacho 3

C) n(Zn + 7)(7n + 1) chia hét cho 6

Hudng dan giai
a) Néunlasg1é thin+ 15 chia hét cho 2 nén (n + 10)(n + 15)chia hét cho 2.

b) Néunla s chan thin +10 chia hét cho 2nén (n + 10)(n + 15)chia hét cho 2.

c) Trong 2 sdn va (7n+ 1) phai c6 mot s6 chan nén n(2n+1)(7n+1)52
Ma (3, 2) = 1 nén ta chi can chtiing minh n(2n+1)(7n+1)53

Xét 3 truong hop:
- Trudng hop 1: n =3k thi n(2n+1)(7n+1)=3k(6k+1)(21k+1):3

- Trudng hop 2: n=3k +1 thi 2n+7=(6k+9):3=n(2n+7)(7n+1):3
- Trudng hop 3: n=3k +2 thi 7n+1=(21k+15):3=n(2n+7)(7n+1):3

Tt 3 truong hop trén suy ra n(2n + 7)(7n + 1) chia hét cho 6.

Bai 25: Tim tat ca cac chir s X, Y sao cho 2019xy chia hét cho ca 2, 3 va 5.
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Huoéng dan giai
Tim tat ca cac chir s6 X, Y sao cho 2019xy chia hét cho ca 2, 3 va 5.

Ta c6 2019xy chia hétchoca2vas =y=0.
Lai c6 2019xy :3nén (2+0+1+9+x+0):3 = (12 + x):3.
=xe{0; 3; 6; 9}

Vay (xy){(0:0); (30); (6:0); (%:0)}.

Bai 26: Cho hai s6 nguyén a va b khong chia hét cho 3, nhung khi chia cho 3 thi c6 cung s
du:
Chtmg minh rang: (ab—1):3
Hudng dan giai
Tacé: a=3p+r,b=3q+r(p,q,reZ,r=12) khidd
ab—1=(3p+r)(3q+r)—-1=3p(3q+r)+r(3p+r)-1=9pq+3pr+3qr+r’ -1
Néur=1thi r’-1=1-1=0:3
Néur=2thi r’-1=4-1=3:3
Vay (ab—1)ludn chia hét cho 3.
Bai 27: Tim s6 tu nhién co 4 chit s6, chia hét cho 5 va cho 27 biét ré“mg hai chix s0 gitra ctia
s0 d61a97
Hudng dan giai
Goi N 1a s8 phai tim, N phai tan cing bang 0 hodc 5 va N phai chia hét cho 9. Xét
N="*975 chia hét cho 9 nén * = 6. Thit lai: 6975 khong chia hét cho 27

Xét N=*970 chia hét cho 9 nén *= 2. Thr lai: 2970 chia hét cho 27.

SO phai tim 1a 2970
Bai 28: Hai s6 ty nhién @ va 2a déu c6 tdng cac chit s6 bing K . Chitng minh ring a chia
hét cho 9

Hudng dan giai
Ta biét rang mot s6 va tong cac chit s6 ctia nd ¢ cung sd du trong phép chia cho 9, do
d6 hiéu ctia chung chia hét cho 9.

Nhw vay: 2a—k:9

Va a—k:9

Suy ra: (2a—k)—(a—k):9
Do dé a:o

Bai 29:Cho s& tu nhién ab bang 3 Ian tich cac chit s ctia né
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a) Chting minh rang D chia hét cho a
b) Giaseb = ka (ke N), chting minh riang k 1a wéc cta 10
¢) Tim céac s0 ab néi trén
Hudng dan giai
a) Theo dé bai: ab = 3ab
=10a + b = 3ab 1)
=10a + ba:a
= b:a
b) Do b=ka nén k <10 . Thay b=ka vao (1):
10a+ ka =3a.ka

—=10+k =3ak (2

=10 : k

c)Do k <10nénk € {1;2;5}

Véi k =1, thay vao (2) : 11=3a, loai

Véi k=2, thay vao (2): 12=6a=a=2;

b=ka=22=4.Taco ab=24=3.24

Véi k=5, thay vao (2): 15=5a=a=1

b=ka=5.1=5.Tac ab=15=3.15.

Dép s6: 24 va 15

Chu y. Céch giai cau c khong thong qua cauavab
ab=3ab= 10a + b = 3ab= 10a = 3ab — b= 10a = b(3a - 1)

Ta thdy 10a chia hét cho3a—1, ma a va 3a—1 nguyén t6 cung nhau (that vay, néu
a va 3a—1cung chia hét cho d thi 3a—(3a—1) chia hétchod, ticlal:d ,vayd =1) nén

10:3a-1
3a-1 1 2 5 10
3a 2 3 6 11
a Loai 1 2 Loai
b 5 4

Pap s6: 15 va 24
Bai 30:Tim s8 tw nhién c6 hai chit s8, biét rang s6 d6 chia hét cho tich cac chit s ctia né
Hudng dan giai
Goi s6 phai tim 1a ab, tacé 10a+b : ab (1)

Suyrab :a.batb=ka (2) thi kK < 10 (ke N)
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Thay b=Kka vao (1) tacé 10a+ka : akb

= 10atka=10:k =k e{l, 2, 5}

Néu k =1thi b =a. Thay vao (1) ta duoc 11a'a® =1l'a=a=1
Vay ab =11
Néu k =2 thib =2a. Xét cac s0 12, 24, 36, 48 ta cd cac so 12, 24, 36 thdéa man dé bai
Néu k =5thi b=5a=>ab =15 théa man dé bai
Két luan: C6 5 so thdéa man dé bai la 11, 12, 15, 24, 36
Bai 31: Tim s6 ti nhién n sao cho 18n+3 chia hét cho 7

Hudng dan giai

Cach 1.

18n+3 .7
<14n+4n+3 7
< 4n+3 .7
< 4n+3-7 T
< 4n-4 7
< 4(n-1) 7

Ta lai c6 (4,7):]. nén n-1:7
vay n=7k+1 (keN).

Cach 2.

18n+3 7
<18n+3-21 :7
<18n-18 7
e(18n-1) 7
Ta lai co (18,7)=1 nén n—1:7
Vay n=7k+1 (keN)

Nhin xét: Viéc thém bdt cac boi ctia 7 trong hai cach giai trén nhim di dén mdt bidu
thiec chia hét cho 7 ma & d6 hé s6 cta n bang 1.

Bai 32:Tim sO tu nhién nho nhat biét rﬁmg sO d6 chia 9 du 5, chia 7 du 4, chia 5 du 3.
Hudng dan giai
Goi s6 tw nhién nhé nhat thdéa méan yéu cau dé bai la a
Viachia9dwb5nén a+4:9=>a+4+153:9 = a + 157 :9
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Viachia7 duw4nén a+3:7=a+3+154:7 = a+157: 7

Viachia5dw3nén a+2:5=a+2+155:5=a +157:5

Suy ra a+157< BC (9,5,7)

BCNN(9,5,7) =315

=a+157=315k vi a nho nhatnén k=1=a=158

Vay sO tw nhién nho nhat thoéa man yéu cau dé bai la : 158.
Bai 33: Mot so chia cho 7 dw 3, chia cho 17 dw 12, chia cho 23 dw 7. Hoi s6 d6 chia cho 2737
du bao nhiéu?

Huwéng dan giai
Goiso dachola A Theobairatacd: A=7a+3=17b+12=23c+7

Mait khac: A+39=7a+3+39=17b+12+39=23c+7+39
=7(a+6)=17(b+3)=23(c+2)
Nhu vay A+39 dong thoi chia hét cho 7,17 va 23.

Nhung UCLN(7,17,23) =1=(A+39) :7,17,23= A+39:2737 = A= 2698.
Do 2698 < 2737nén A:2737 c6s6 du la 2698.
Bai 34: Cho s6 abe:37 .ching minh ring cab:37
Hudng dan giai
Vi abei37 nén 100.abe:37 = 10000a + 10006 +100c:37
=-100c + 10a + b 4+ 9990a + 999b: 37 = cab + 37. 270a + 27b :37
— cab:37
Bai 35: Chiing t6 rang trong 27 s6 tu nhién tuy y ludén ton tai hai s& sao cho tong
hodc hiéu ctia chting chia hét cho 50.
Hudng dan giai
TH1: Néu 27 sO tu nhién trén c6 2 s6 c6 cung s6 du khi chia cho 50 thi
hiéu ctia ching chia hét cho 50.
TH2: Néu 27 sO tw nhién trén khong c6 hai s6 nao c6 cung sd du khi chia
cho 50
S6 du khi chia cho 50 gom: 0;1; 2; ...; 49 chia lam 26 nhom:
(0),(L; 49),(2; 48),...(24; 26),(25)
Chia 27 s6 du khac nhau vao 26 nhém trén, ton tai it nhat 2 sd cung mot
nhém.
Suy ra tong ctia chung chia hét cho 50.
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Vay trong 27 sO tw nhién tuy y ludn ton tai hai sd sao cho tong hodc hiéu
cua ching chia hét cho 50.
Bai 36: Cho n=7a5+8b4. Biét a—b=6. va n:9. Tim a,b.
Hudng dan giai
Do ni9=>7a5+8b4:9 = 700+10a +5+800+10b +4:9 = 1509 +10a +10b:9
—1503+9a+9%+6+a+bi9=6+a+b!9=a+be {312}

+Véi a+b =3 thi a;b khdc tinh chdn 1é va a—b=6 thi a;b cung tinh chan lé.
Do d6 khong ton tai a;b.

+Voi a+b=12 va a-b=6 suyra a=9;b=3.
Vay a=9;b=3.
Bai 37: Tim cac chit s6 a, b sao cho:

a) & — b = 4va 7a5bl chia hét cho 3

by d — b = 6va 4a7+1b5 chia hét cho 9

Hudng dan giai
a) 56 7a5bl:3=7+a+5+b+1:3=13+a+h:3=a+3chiacho3duw2(1).

Tacd a—b=4 nén:

Suyra 4<a+b<14(2).

Mat khaca—b 13 s6 channén a+b 1a s6 chzcan(3).

Twr (1), (2), (3) suy ra: a+b e{8;14}.

Véi a+b=8;a-b=4 taduwoc a=6; b=2.

Véi a+b=14; a—-b=4 taduoc a=9; b=>5.

b) 4a7+1b5:9=512+10(a+b):9
=504+8+9(a+b)+a+bi9=a+b chiacho 9 du1

Do a+b>a-b=6 nén a+b=10.Tx 6 tim duwoc:a=8; b=2.
Bai 38: Chiing minh rang:

a) 2n +11...111 chia hét cho 3
H_J

n

b) 10" +18n -1 chia hét cho 27

c) 10" +72n -1 chia hét cho 81
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Huoéng dan giai
Cht y rang s N va s& c6 tdng cac chit s6 bang n c6 cling s& du trong phép chia cho 9, do
d6 111...1-n chia hét cho 9.
%f_/

n chit s6

a) 2n +111....1:3n+[111....1—n} chia hét cho 3.

n chit s n chit s6

b) 10" +18n-1=10"-1-9n+27n =99...9-9n+27n =9.(111....1—n}+27n chia hét cho
H_/ %f_/

n chit s6 n chit s6

27.

——

n chit s6

c) 10"+72n-1=10"-1-9n+81n :99....9—9n+81n:9.(111....1— n]+81n chia hét cho

n chit s6

81.

Bai 39: Cho s6 ty nhién ab bang ba Ian tich cc chit s8 ctia né, chiing minh rang b : a
Hudng dan giai
Ta cé: ab=3ab=10a+b=3ab=10a+bia=bia
Bai 40: Cho A=11"+12° +11" +...+11+1. Chting minh rng A chia hét cho 5
Hudéng dan giai
Atan cung bang 0 nén chia hét cho 5.
Bai 41: Tim a,b biét: a-b=3va (14a3+35b2):9
Hudéng dan giai
Ta c6: Dé: 14a3+35b2:9=1+4+a+3+3+5+b+2=a+b+18:9=a+b:9
maavablasdcdélchirsOnén a+b=0,a+b=9,a+b=18
kéthgpvéia-b=3détimavab
Bai 42: Tim s& tu nhién c6 ba chit s§ nhut nhau, biét rang s6 do ¢ thé viét duoc dudi dang
tdng cac s6 tie nhién lién tiép bat dau tr 1.
Hudéng dan giai
Goi s0 phai tim la aaa, s6 do viét dwoc dwdi dang 1+2+3+...+n (n eN) .

n.(n+1)

Ta c6: =111a, do d6: n(n+1)=23.37.a

Vi n(n+1) chia hét cho s nguyén t& 37 nén ton tai mot trong hai thira s3 n, n+1 chia

. (n+1 , AN A .
hét cho 37. Chu y rang n va N+1 déu nho hon 74 (vi n (n2+ ) la sO c6 ba chir s0) nén ta xét
hai treong hop:

a) n=37 ty 2D 3738 205 i
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36.37

b) N+1=37 thi =666, thoa man bai toan. Vay so phai tim 1a 666, viét duoc

duéi dang 1+2+3+...4+36.
Bai 43: Cho biét a+4b chia hét cho 13, (&, beN). Chitng minh réng 10a+b chia hét cho
13.

Hudng dan giai
bt a+4b=x; 10a+b=y . Tabiét x:13 , ta can chiing minh y:13.

Cidch 1: Xét biéu thirc:

10x—y =10(a+4b)—(10a +b)=10a+40-10a—b =39
Nhu vay, 10x— yi13.

Do x:13 nén 10x:13 . Suy ra y:13.

Cich 2: Xét biéu thixc:
4y—x:4(10a+b)—(a+4b):40a+4b—a—4b=39a.
Nhu vay 4y —x :13.

Do X :13 nén 4y:13 . Talaic6 (413)=1nén y:i13 .
Cich 3: Xét biéu thuc:
3x+y=3(a+4b)+(10a+h)=3a+12b+10a+bh=13a+13b.
Nhuw vay 3x + y:13.

Do x:13 nén 3x:13.Suy ra y:13.

Cich 4: Xét biéu thirc:

X+9y =a+4b+9(10a+b)=a+4b+90a+9% =91a+18b.
Nhu vay X + 9yi13

Do x 13 nén9y :13 . Talaic6 (9, 13)=1 nén y:13.

Nhdn xét: Trong cac cach giai trén, ta da dwa ra cac biéu thirc ma sau khi rat gon co
mot sO hang la bdi ctia 13, khi d6 s6 hang th hai (néu cd) ciing 1a boi cta 13.

HésScia a d x 1a1, hésScta a oy 1a 10 nén xét biéu thic 10x—y nham kho a
(ttec 1a 1am cho hé s6 ctia a bang 0), xét biéu thizc 3x+y nham tao ra hé s ctia a bang 13.

HésGcua b ¢ x1a4, hésGcua b ¢ y 131 nén xét biu thiec 4y —x nhdm kht b, xét

biéu thitc x+9y nham tao ra hé s& ctia b bang 13.
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Bai 44: Tim s0 tw nhién c6 ba chir s biét rf?mg khi chia s6 d6 cho cac so 25;28;35 thi dwoc
cac sO dw Ian luot 1a 4;7;14

Hudng dan giai
Ta goi X = abc (0<a<9;0<b;c<9a;b;c e N) lasd tw nhién ¢ 3 chit sd can tim

Theo gia thiét X khi chia cho 25;28;35 ta duoc cac so du lan luot la 4;7;14

X = 25m + 4 X+21:25
={x=28n+7 (m;n;peN)=1 x+21:28
x=35p+14 x+21:35

Nhu thé x + 21 1a bdi chung  25;28;35 ma BCNN 25;28;35 =700= x+ 21 :700
Do 100<x<999=121< x+21 <1020=x+21=700= x =679
Bai 45:Tim s6 tw nhién nho nhat khi chia cho 5 thi dw 1, chia cho 7 thi du 5.
Hudéng dan giai

Goi n la s6 chia cho 5 dw 1, chia cho 7 du 5.

Cdch 1. Vi n khong chia hét cho 35 nén n c6 dang 35k +r (k,r e N,r <35), trong d6 r
chia 5 dw 1, chia 7 du 5.

S6 nho hon 35 chia cho 7 dw 5 1a 5, 12, 19, 26, 33, trong d6 chi ¢6 26 chia cho 5 duw 1.
Vayr=26 .

S8 nhé nhat c6 dang 35K +26 1a 26.

Cich 2. Tac6 n-1:5=n-1+10:5=n+9:5 (1)

Taco n—-5:7=n-5+14:7=n+9:7 (2). Te (1) va (2) suy ra n+9:35.

S6 n nho nhat 6 tinh chat trénla N=26.

Cich 3: N=5Xx+1=7y+5=5x=5y+2y+4=2(y+2):5=>y+2i5
Gid tri nho nhat ctia y bang 3, gid tri nhé nhat cta n bang 7.3+5=26.

Bai 46: Tim s0 ti nhién n cé bon chii s sao cho chia n cho 131 thi dw 112, chia n cho 132
thi du 98.

Hudng dan giai
Cich 1: Ta c6 131x+112 =132y +98 =

=131x=131ly+y-14 = y-14:131=
= y=131k+14 (ke N)
=N :132.(131k +14)+98 =132.131k +1946

Do n ¢6 bon chir s6 nén k =0,n=1946.
Cach 2: Tt 131x=131y +y—14 suy ra
131(x—y)=y—14 . Néu x>y thi y-14>131= y>145=n c6 nhiéu hon b&n chir s6.

Vay x=y, do do y=14,n=1946
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Cdch 3: Ta c6 N=131x+112 nén

132n=131+132x+14784 (1)

Mat khac n=132y +98 nén
131n =131.132y +12838 )

Tir (1) va (2) suy ra 132n-131n=131.132(x— y)+1946

=n=131.132(x—y)+1946

Vi n c6 bodn chit s6 nén N =1946
Bai 47:Chting minh rang néu p 1a s8 nguyén & 16n hon 3 thi (p—1)(p+1) chia hét cho
24.

Hudng dan giai
Ta co (p—l)p(p+1)53 ma ( p,3):1 nén

(p—l)(p+l)f3 (1)

p 1a s8 nguyén t& l1én hon 3 nén p lasd1é, p—1 va p+1 la hai s& chdn lién
tiép. Trong hai s& chan lién tiép, c6 mot s& 1a bdi ctia 4 nén tich cta chting chia hét
cho 8 (2).

Tir (1) va (2) suy ra (p—1)( p+1) chia hét cho hai s6 nguyén t& ciing nhau 3 va 8.
Vay (p-1)p(p+1):24

Bai 48:Chtmg minh néu ab = 2cd véia, b, ¢, d 1a cc chit s8 khéc 0 thi abed chia hét
cho 67.
Hudéng dan giai
Ta co ch = 2;l
va abed = ab.100 + ed = 2¢d.100 + cd = cd.201 = ¢d.67.3

Vay abcd chia hét cho 67
Bai 49: Chiing minh rang: A =n2+n + 1 khong chia hét cho 2 va 5, véin 1a s tu
nhién.
Hudéng dan giai
Vin.(n+1) la tich hai s6 tw nhién lién ti€p, trong 2 s6 lién ti€p ludn ludn 6 1 s6

chdn nén n.(n+1) 14 s8 chan, cong thém 1 sé 1a s& 1é =>n.(n+1) + 1 1a 56 1¢, khong chia
hét cho 2.
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Dbé€ chiing minh n.(n + 1) + 1 khong chia hét cho 5 ta thdy hai s n van + 1 ¢ thé c6
cac chir s tan cung sau:

n tancungla0, 1,2, 3,4,5,6,7 8, 9; tuong ting s tan cung ctia n + 1 nhw sau:
ntltancunglal,2,3,4,56,7,89,0
nén tich ctia n.(n + 1) tan cung la:
0262002620
Haylan.(n+1)tancungla0, 2, 6
Nén n.(n+1) + 1 tan cung la: 1, 3, 7 khong chia hét cho 5
Bai 50: Chitng minh ring néu xy la cc s8 nguyén sao cho (7X+3y)i13 thi (5x+4y) ciing
chia hét cho 13 va nguoc lai
Huwong dan giai
Ta co: 5X+4yi13= 4(5x+4y)i13= 20x +16y:13 = 7x+3y:13. Ttr d6 ta di nguoc lai la ra.
Bai 51: Cho a,b 1 hai s6 chinh phwong 1é lién tiép. Chiing minh rang : (a—1)(h-1):192
Hudng dan giai
Ta cd: Via, b lasdlé nén (a—l)(b—1)54
Pt a=(2k-1)°,b=(2k +1)° = (a-1)=4k(k-1),(b—1) = 4k (k +1)
Khi d6 :(a—1)(b—1)=16k* (k—1)(k+1), Ma k(k+1)(k+2):3
Va k(k-1),k(k+1) déu chia hét cho 2
Nén k? (k-1)(k+1)i12= (a—1)(b-1)=16k* (k-1)(k +1):192,
Khi a, b 1a s6 chinh phuong 1é lién tiép
Bai 52: Cho 4 s8 nguyén phan biét a, b, ¢, d. Chttng minh rang:
A=(a-b)(a—c)(a—d)(b—c)(b—d)(c—d)i12
Hudng dan giai
Theo nguyén ly Dirichlet trong 3 s6 nguyén tuy y ludn ton tai hai s6 nguyén tuy y c6 cuing
sO du khi chia hét cho 3 suy ra A:3
Trueong hop 1: ca 4 s8 déu 1a s6 chdn nén ton tai 6 hiéu chia hét cho 2 suy ra A4
Trueong hop 2: ca 4 s8 déu 1a s6 1é nén ton tai 6 hiéu chia hét cho 2 suy ra A4
Trueong hop 3: 2 s6 chén va hai s& 1é nén ton tai 4 hiéu chia hét cho 2 suy ra A4
Truong hop 4: 3 s8 chan va mot s 1@, tir 3 s6 chdn d6 cho ta 3 hiéu chia hét cho 2 suy ra A4
Truong hop 5: 3 56 1é va mot s8 1€, tlr 3 58 1é d6 cho ta 3 hiéu chia hét cho 2 suy ra A4
Do d6 A cling chia hét cho 4 ma (3, 4) = 1 nén A chia hét cho 12.

Bai 53:Tim cac sd nguyén duong x va y 16n hon 1 sao cho x + 3 chia hét cho y va y + 3 chia
hét cho x.
Hudng dan giai

Giaisr2<x<y.
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a) Xéty =2 thix=2, khong thoa man x + 3 chia hét cho y.
b) Xéty>3.Ditx+3=ky (keN) (1)thiky=x+3<y+3<y+y=2ynénk<2.

Véik =1, tir (1) c6 x + 3 = y. Thay vao:y+3ix dwoc x+6:xnén lai co x > 1 nén
xe{2;3;6}.

X 2 3 6

y 5 6 9

Véik =2, tlt (1) c6 x + 3 =2y. Thay vao: y+3ix duoc 2y +6:x = x+9ix = 9ix
dox>1nén xe{39}.
Khi x =3 thi y = 3, thit lai dung.
Khi x =9 thiy =6, loai vi trdi voi x < y.
Cac cap so (x, y) phai tim 1a (2; 5), (5; 2), (3; 6), (6; 3), (6;9), (9; 6), (3; 3).
Bai 54: Cho 10 s6 ty nhién batki a,;a,;a,;.....;8,, .Chting minh rf?mg ton tai mot sO hodc
tong mot so cdc sO lién ti€p nhau trong day chia hét cho 10
Hudng dan giai
Xét10tongsau: S, =a,; S, =a +a,; S;=a +a, +a, ;.....
Sjp =8 +8, +8; ...+ 8y
Néu trong 10 tong trén ton tai 1 tong nao do chia hét cho 10 thi bai toan dwoc chirng minh
Ta di xét truong hop : ca 10 tdng S;;S,;..; S, déu khong chia hét cho 10
Do vay s6 du trong phép chia S;S,;S;;.....; Sy cho 10 chi ¢6 thé thudc tap hop
A= 1,2;3,4,5,6,7;89 gdm 9 phan tr do vay theo nguyén ly Di rich 1 ludn ton tai it
nhét 2 tong S;;S; 1< J;1<i< j<10 c6 cting s§ du khi chia cho 10
= §, -5, 10= a_, +a,, +....+3; :10 ta c6 diéu can chitng minh.
Bai 55: Chitng minh rang véi n 1a s8 tw nhién thi n(n+1)+2019 khéng chia hét cho
2020 .
Hudng dan giai
Vi n 1a s8 tw nhién nén n(n+1);2=n(n+1) 1a s6 chdn = n(n+1)+2019 Ia s
lé
Do d6 n(n+1)+2019 khong chia hét cho 2020.
Bai 56:
a) Cho A=1999+1999% +1999° +---+1999"® . Chting minh rang A : 2000.

b) Tim sd ty nhién 7 16n nhat c6 3 chit s6 thoa man diéu kién: n chia cho 8 du 7, chia
cho 31 du 28.

Hudéng dan giai
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a) Co: A=(1999+1999%)+(1999° +1999* )+---+ (1999 +-..+1999'**)

—1999.(1+1999) +1999° (1+1999)+---+1999"*" (1+1999)

=1999.2000+1999°2000+- - - +1999'**". 2000
- 2000.(1999 +1999° +...4+1999'% )

= A : 2000 (dpcm)

, n=8x+7 n-7:8 n-7+72 :8 n+65 : 8
b) Ta c6: = (X,yeN): = e .
n =31y + 28 n—-28:31 n—-28+93:31 n+65:31

= n+ 65eBCNN(§,31) = {248; 496, 744, 992}
=>ne {183; 431,679, 927} = N=927 (vin 1én nhat c6 3 chix s0)
Vay s can tim la: 927.
Bai 57:Tim X,y biét 124xy:45.
Hudng dan giai
bat A=124xy
D¢ A:45 thi A5 va A:9.
D¢ A:5 thi y=0 hodc y=5.
Véi y=0, d€ Ai9 thi (1+2+4+x+0):9=x=2,
Véi y=5, d€ Ai9 thi (1+2+4+x+5):9=x=6.
Vay y=0, x=2hodc y=5, x=6.
Bai 58: Tim sO tu nhién nho nhat 16n hon 10, biét réng sO d6 chia cho 5:6;7 c6s6 du
lan Iwot la 3;2;1.
Hudéng dan giai
Goi s0 phai tim 1a a (aeN,a>10).
Theo dé bai, ta co:
a chia cho 5 du 3=(a—3):5=(a—3)-5:5 hay a-8:5
a chia cho 6 du 2=a-2:6=(a-2)-6:6 hay a-8:6.
a chia cho 7 duv 1=a-1:7=(a-1)-7:7 hay a-8:7.
Do d6 a-8eBC(5,6,7).
D& a nhé nhat 16n hon 10 thi a—8=BCNN (5,6,7)=210
=a-8=210=a=218.
Vay s0 tu nhién can tim la 218.
Bai 59: Cho S =5+5"+5°+5'+5°+5° +...+5°° .Chting to S chia hét cho 21.
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Huoéng dan giai
Ta co:
S=5+5%+5%4+5%+5 +5°+.. . +5%% :(5+52 +53)+(5“+55+56)+...+(52°17 +52°18+52019)
=5(1+5+5")+5* (1+5+5°)+...+ 5 (1+5+5°)
:(1+5+52)(5+54 +...+52°”)
=31(5+5" +...+5%)i31,

Bai 60:Tim s& c6 ba chit sO chia hét cho 7 va tong cac chit s6 ctia n6 ciing chia hét
cho 7.
Hudng dan giai
Goi s8 tu nhién can tim 14 abc (a,b,ceN,1<a<9,0<b,c<9)
Ta c6 abc =100a+10b+c=98a+7b+2a+3b+c=98a+7b+(a+b+c)+(a+2b)

abc:7
Vi<98a+7b:7=a+2b:7
a+h+c:7

Ma a,beN,1<a<9,0<b<9=l1<a+2b<27

Suy ra a+2be{7;14;21}

Truong hop 1:a+2b=7

Ta c6 2bla s6 chdn suy raalé va a<7 =a={13;5} va khi d6 tuong ting b={3;2;1}

a=1b=3 L —
voi ._=c=3(thoa man) = abc =133
a+b+c:7
,. (a=3b=2 . . —_— .
voi ._ = C¢=2hoicc=9 (thdoa man)= abc =322 hoac abc =329
a+b+c:7
.. |a=5b=1 L — L —
vOi ._=>Cc=1hodcc=8(thoa man)=> abc =511 hoac abc =518
a+b+c:7

Truong hop 2:a+2b=14
Ta c6 2bla s6 chdn suy ra a chdn va a<8=a={24,6;8}va khi d6 twong tng

b={6;5;4;3}

a=2b=6 i . _

vOi { ._ = c=6(thda man)= abc = 266
a+b+c:7
a=4b=5 , 5 —

vOi ._ = c=5(thoa man)= abc =455
a+b+c:7
a=6,b=4 . N —

vOi ._ = Cc=4(thoa man)= abc = 644
a+b+c:7
a=8b=3 , 5 —

vOi ._ = c=3(théa man)= abc =833
a+b+c:7
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Truong hop 3:a+2b=21
Ta c6 2bla s8 chdn suy ra a 1é va a<9=a={357;9}va khi d6 twong tng

b={9;8;7;6}

a=3b=9 , ~ = < T
vOi ._ =>C=2hotcc =9 (thdéa man)=> abc =392 hodc abc =399
a+b+c:7
.. |a=5b=8 ) - — . —
vOi ._ =>c=1hodcc=8(thoa man)=> abc =581 hoac abc =588
a+b+c:7
.. |a=T7,b=7 ) - — . —
vOi ._ = C=0hodcc=7(thoéa man)= abc =770 hoac abc =777
a+b+c:7
a=9b=6 . ~ .
voi ._ =C=6(thoa man)= abc =966
a+b+c:7

Vay cac s0 te nhién can tim la:

133; 266; 322;329; 392; 399; 455;511;518; 581, 588; 644, 770; 777;833;966

Bai 61: Tim c4c chir s6 x; y &€ A = A=x183y chia cho 2;5va 9 déu du 1.
Hudng dan giai

Do A=x183ychiacho2va5déudulnény=1.

Ta cé A=x183y

Vi A=x183y chia cho 9 du 1 = x183y—1:9
= x1830 9

< X+1+8+3+0:9

< X+3:9, maxlachtsdnén x=6

Vay x=6; y=1

Bai 62: Choa, b e N, thbaman s M = (9a+ 1 lb)(Sb +1 la) chia hét cho 19, Hay giai thich

vi sao M chia hét cho 361
Hudng dan giai
Ta c6: M =(9a+11b)(5b+11a):19 ma 19 1a s§ nguyén t5nén 9a+115:19 hoic

5b+11ai19
Xét M =3(9a+11b)+(5b+11a)=27a+33b+5b+11a=38a+38b=19(2a+2b):19

+N&u 9a+116119=3(9a+11b):19 ma Ni19=>5b+11ai19 1)
+Néu 5h+11ai19 , ma Ni19=>3(9a+115):19 = 9a +11b:19 )
Tir (1) va (2) suy ra: (9a+11b):19 va (5b+11a)i19=> M:19* =361
Bai 63: Cho hai s6 tw nhién a va b thoa man : m=(16a+17b)(17a+16b) 1a1boi s8 cta 11.

Chting minh rang : S6 m cfing 1a mot boi s& ctia 121
Hudng dan giai
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Vi11 la s8 nguyén t8: ma m = (16a+17b)(17a+16b):11=>16a+17bi11 hodc
17a+16b:11
Khéng mat tinh tong quat: gia si: 16a+17b:11 , ta can chiing minh (17a + 16b)511
That vay: 16a+17bi11=>2(16a+17b):11=33(a+b)+b—aill = b-aill = a-bill
Lai c6: 2(17a+16b)=33(a+b)—a+bil1=(17a+16b):11
Vay (16a+17b)(17a+16b):11.11=121
Bai 64: Chitng minh rfmg A= 75.(42018 +47° 4+ 4% 45 )+ 25 chia hét cho 4°%.

Hudng dan giai
Dat M =420 447 4 442 45=47 1 42 4 4471441

AM =4,(4%0 142 4 18 4 441)= 4" 4404 84414

AM =M = (479 4470 4 14°+ 47 14)— (4701477 4+ 42 +4+1)
3M =4 1= M =(4"°-1):3

A=75. (4% -1):3 +25=25.(4"~1)+25

=25, 4% 25+ 25 = 25.4%""

chia hét cho 4%%° .

Bai 65:Cho N=155*710*4*16 1a s& tw nhién c6 12 chit s8. Chting té rang néu thay
cac dau * boi cac chit s6 khac nhau trong ba chit s6 1; 2; 3 mot cach tuy y thi N ludn
chia hét cho 396.
Hudéng dan giai

Ta c6 396 =4.9.11

+ N ¢6 hai cht s0 tan cung la 16 chia hét cho 4 suy ra N chia hét cho 4

+ Téng céac chit s6 ctia N bang

1+5+5+*+7+1+0+*+4+*+1+6=30+*+*+*=30+6=36 chia hét cho 9 suy ra

N chia hét cho 9.

+ Tdng cac chit s6 hang chan ctia N - Téng cac chit s6 hang 16 ctia N = 18 —

18 = 0 chia hét cho 11 suy ra N chia hét cho 11.

Vay N chia hét cho 4, 9, 11 suy ra N chia hét cho 396.
Bai 66: Chttng minh ring tt 52 s6 nguyén bat ki ludn ton tai 2 s ma tong hodc hiéu cta
chung chia hét cho 100.

Hudng dan giai
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Chia 52 s nguyén tuy y cho 100,ta c6 thé c6 cac s du tir 0,1,2,3,...,99.Ta phan cac s6 du
thanh cdc nhém sau: 0 ; 1,99 5.5 49,51 , 50 | Ta 6 tat ca 51 nhdm va khi chia 52 s& cho
100 ta c6 52 s6 du. Theo nguyén 1i Dirichlet sé ¢é 2 s6 du cung thuéc mdt nhéom. Ta 6 2
treong hop:
Truong hop 1: Hai s6 dw gidng nhau, suy ra hiéu hai sd ¢4 2 sd du tuwong tng do sé chia
hét cho 100.
Truong hop 2: Hai s6 du khac nhau,suy ra tong ctia hai s6 dw ¢6 hai s6 du twong ting d6
s€ chia hét cho 100
Ta suy ra diéu phai chitng minh.
Bai 67. Chting minh rang: 10% +8:72.
Hudng dan giai

Ta c672=8.9

10%® +8=100.....008 (27 chit sd 0)
+) 10 +8=100.....008 c6 ba chit s6 tan cting 1a 008 chia hét cho 8 nén 10% +8: 8
(1)
+) Tong céc chir s& ctia 100...008 (27 chit s6 0) 1a: 1+27.0+8=9:9 =10*° +8:9 (2)
Ma UCLN (8;,9)=1 (3)
T (1), (2), (3) suy ra 10° +8:72 (dpcm).
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Dang 2: Chik s tin cuing ctia mét sd
I/ PHUONG PHAP.
* Tinh chat 1:
a) Cdc s0'co chir s6'tdn cung la 0, 1, 5, 6 khi ndng Ién lily thiea bdc bat ki thi chir so'tdn cung
vin khong thay doi.
b) Cic s0'c6 chir s0'tan ciing la 4, 9 khi ndng 1én ity thira bdc 1é thi chit sO'tin ciing vin
khong thay doi.
c) Cdc s6'c6 chir so'tdn cung la 3, 7, 9 khi nidng lén lity thira bic 4n (n thudc N) thi chir s6’
tan cung la 1.
d) Cdc s0c6 chit s0'tan cung la 2, 4, 8 khi ndng lén lily thira bic 4n (n thudc N) thi chir s6’
tan cung la 6.
Cht y: Muén tim chir s6 tdn cliing cta s6 tw nhién x = a», trudc hét ta xac dinh chir
0 tan cung cta a.
- Néu chir so tan cung ctaala 0, 1, 5, 6 thi x cing ¢6 chit s6 tan cung 1a 0, 1, 5, 6.
- Néu chir so tan cung ctaala 3,7, 9:
Phan tich: am=a*+*r=a%*a" voir=0,1,2,3
Tt tinh chat 1c => chit s8 tan cung ctia x chinh 1a ch s tan cung cua a~.
- Néu chir s6 tan cung ctia a la 2, 4, 8, cling nhu treong hop trén
Tt tinh ch4t 1d => chit s8 tan cling ctia x chinh la chit s8 tan cling cta 6.ar.
* Tinh chat 2:
Mt 50"ty nhién bat ki, khi nang lén lity thira bic 4n + 1 (n thudc N) thi chir s6'tdn cting
vin khong thay doi.
Chit s8 tan cling ctia mdt tdng cac liiy thita duoc xac dinh bang cach tinh tong céc
chir s6 tan cung cua ting lay thira trong tong.
* Tinh chat 3:
a) S6'co chir s6'tdn cung la 3 khi nang lén lity thira bic 4n + 3 sé co chiv s6'tdn cungla 7 ; s
co chir s6'tdn cung la 7 khi nang lén liy thiva bic 4n + 3 sé c6 chit s6 tan cung la 3.
b) S6'co chir s6'tdn cung la 2 khi nang lén lity thira bic 4n + 3 sé co chiv s6'tdn cungla 8 ; s
co chir s0'tdn cung la 8 khi nang lén lijy thiva bic 4n + 3 sé c6 chir s6 tan cung la 2.
c) Cic s6'co chir s6'tan cung la 0, 1, 4, 5, 6, 9, khi ning lén liy thira bdc 4n + 3 sé khong
thay doi chir s6'tdn cung.
* Phuong phap dung ciu tao s6 dé tim chir sd tdn cung cia s6 A =n*vdin, ke N.
-Néu A =10a+b= ab = b la chit s§ cudi ciing ctia A.
Ta viét: A =nk=(10q + r)x=10"+r*véir e N;0 <r <9
Chit s6 cudi cung ctia A chinh la chit s6 cudi cung cta sd r*
-Né&u A =100a+ bc = abc thi bc 13 hai chit s6 cudi cling ctia A.
-Né&u A =1000a + bed = abed thi bed 12 ba chit s8 cudi cling cia A.

-Néu A=10mam+ a,, a, = a,,..a,3, thi a_, a, la m chitsd cudi cing cua A.
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Bai 1: Tim chit s6 tan cung ctia cac so:

a) 7%

b) 141414

¢) 457

Huéng dan
a) Xét 99 = 4k + 3 (v6i k = 24) => 7% = 74k+3 = 7ik 73

Theo tinh chatlc => 7* ¢6 chit s tan cung la 1

=>7% ¢ chit sO tan cung la chit s0 tan cung ctia 7° .

Ma 7° = 343 c6 chit s6 tan cung la 3

=>7% ¢6 chit sO tan cung 1a 3.
b) D& thdy 1414 =4k +2 (véik = 353) => 141414 = 1482 = 144k | 142

Theo tinh chat 1d => 144 c6 chit s tan cung la 6.

=>14"14 ¢4 chit s6 tan cung la chi s6 tan cung cua 6.14?

Ma 6.14? = 1176 c6 chir s0 tan cung la 6

=> 141414 ¢4 chir s0 tan cung la 6.
c) Ta c6 567 =4k + 3 (vOi k = 141) => 457 = 4#k+3 = 44k 43

Theo tinh chit 1d => 4% c6 chir s6 tan cung la 6.

=> 457 ¢4 chit s6 tan cung la chir s tan cung cua 6.4°

Ma 6.4° = 384 c6 chit s6 tan cung 1a 4

=> 457 ¢4 chix s6 tan cung 1a 4.
Bai 2: Tim chit s6 tan cung ctia tong S =21 + 3° + 4° + ... + 200450,

Hudéng dan

Nhan thay: liy thira trong S déu c6 s6 mi khi chia cho 4 thi dw 1 (c4c liy thira déu
cd dang n*k-2+1 k thuoc {2, 3, ..., 2004}).

Theo tinh chat 2 => Moi lily thira trong S déu c6 chit s8 tan cung la chir s6 tan cling
cua co sO teong ung:

=> Chit s6 tan cung cta tong S la chit s6 tan cung cta tong;:

2+3+...+9)+199.0+1+2+...+9)+1+2+3+4

=200(1+2+ ... +9)+9=9009.

Vay chir s0 tan cung cta tong S1a 9.
Bai 3: Tim chit sO tan cung cta tong T =23 + 37 + 411 + ... + 2004501,

Huéng dan

Nhan thdy Moi lay thira trong T déu c6 s6 mi khi chia cho 4 thi du 3 (cac lay thira
déu c6 dang n*®-2+3 n thudc {2, 3, ..., 2004}).

Theo tinh chat 3 thi 2% ¢6 chir s6 tan cung la 8 ; 37 ¢6 chir s6 tan cung la 7 ; 4" ¢6 chiv
sOtancungla4; ...

Nhu vay, tong T ¢6 chit sd tan cung bang chit s6 tan cung ctia tong:
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8+7+4+5+6+3+2+9)+199.1+8+7+4+5+6+3+2+9)+1+8+7+4
=2001+8+7+4+5+6+3+2+9)+8+7+4=9019.
Vay chir s0 tan cung cta tong T 1a 9.
Bai 4: Tim chi s0 tan cung cta 187°%
Hudng dan
Ta thay cac s8 ¢ tan cling bang 7 nang 1én luy thira bac 4 thi dugc s8 ¢6 tan cung
bang 1.Céc s8 6 tan cting bang 1 nang 1én lu§ thita nao (khac 0 ) ciing tan cting bang 1.
Do d6 1873 = (1874 = (....1)% =(...1)
Vay chit s6 tan cung cua 187°* la 1
Bai 5.Cho A=2+2°+2°+...+2%. Tim chit sG tan cling ctia A.
Huéng dan
Cach 1 : Chttng minh rang A:5 bang cach nhém A thanh tttng nhém 4 s8.
Talaico A : 2nén A :10 vay A tan cuing bang 0.
Céch 2 : Hay chttng minh rang A = 221-2

A=27-2=(2") 2-2=16"2-2=..62-2, tin ciing bing 0.

Bai 6: Tim chit s cudi cung cua sO: A = 9
Hudng dan
XemsOM=9:k e N
- Néu k chdn < k =2m ta c6:
M =92m = 81m = (80+1)™= (10q +1)»=10t +1 (vdim, q, t eN)
Vay: M ¢ chit s8 cudi cung 1a 1 néu k chan.
-Néu k1é < k=2m+1 ta co:
M = 92m1 = 92m 9 = (10t + 1).9= 10q +9 (véim, t, q € N)
Vay: M c6 chit s6 cudi cung la 9 néu k 1¢, ta c6 9?1a mot s6 1é.

. PRV PV \
Do d6: A =9 c6 chir s& cudi cing 1a 9.

\ e N ~ ~ AN e \ ? A~ 34
Bai 7: Tim chit s0 cudi cung ctia s0: B = 2

Hudng dan

B 2% _om — (2916 2 = 32162 = (30+2)162 = 10q +217
— 10q + (297°.22 = 10q + (10q + 2)°. 22
=10t +2°=10t+2
Vay B ¢6 chir s6 cudi cung 1a 2.
Bai 8: Tim chir s6 cudi cung ciia s& A = 9o
Huéng dan
Ta c6: 9™ tan cungla 1

92+ tan cung la 9
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Suy ra: 9° tan cung la 9, (9 1a s6 1é.)
Vay A= 9% tan cung la 9.
Bai 9: Tim chit s0 tan cung ctia: C = 62002, D = 22001,
Huéng dan
Ta cé: 6'tan cungla 6
6? tan cung la 6
6° tan cung la 6
Vay 6" tan cung la 6 suy ra 6 tan cung la 6
Ta co: 2* =16 tan cung la 6
Suy ra 22002 = (24)50,22 = (a6) 4 =k4 véia, k € N
=220 tan cung la 4
Bai 10: Tim chi s6 cudi cung cua s6: M = 7, G = 18'77
Hudng dan
*Ta co 7*=2401 tan cung la 1
M = 719% = (74 = (n1).343 = c3= tin cung 1a 3
Vay M =7"tan cung la 3
*Ta 6 18* = N6 tan cling 12 6
Suy ra: G = 18177= (18*)*.18'=16.18 = k8
Vay G =18""tan cung la 8.
Bai 11: Tim chir sd tan cung cta cac sd sau:
a/ 799
b/ 14"
o 3
Hudng dan
a/ Cé: 9° = (8+1)° =4k + 1
=7% =741 =778 =7 49% ¢4 chit s tan cungla7.1=7
b/ Ta c6 144 =196 = (49.4)" = 4k
—>14"" = gak 71k = 16 2401% nén tan cung cuano la 6
¢/C6 5 = (4+1)° =4k+1
>3 = 341 233% = 3.81% ¢6 tan cling 1 3.1 = 3,
Bai 12: Tim chit sO tan cung cta tong: T = 2% + 37 + 411 + .......+ 20045
Huéng dan
Nhan xét rang cac s6 mii ctia cac s6 hang trong tdng trén déu cé dang 4(n-2) +3 véin>2
Vay nén ta di tim quy luat ctia cht s6 tan cung cua s6 a** véi a = {0,......9}

Ta ¢ : cac sd ¢d tan cung la : 0; 1; 5; 6. thi a* ciing ¢6 tan cung 1a 0; 1; 5; 6
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xét 243 = 8 24k = 8.16* co tan cung 1a 8
343 =27.81k ¢ tan cung la 7
443 = 6428« =64.16% o tan cung la 4
743 = 343.2401% co6 tan cung la 3
843 =512.16% co tan cung la 2.
Vay chir s tan cung cta T cling la ch s6 tan cung cua
T’ = (8+7+4+5+6+3+2+9)+199(1+8+7+4+5+6+3+2+9) +1+8+7+4 = 9019
Vay chit s6 tan cung cua Tla9.
Bai 13: Cho M=2'+3"+4° +...+2018"% +2019°* . Tim chit s6 tan cung ctia M
Huwéng dan giai
T4t ca s6 hang tong trén déu c6 dang a*"*=a.a™

4n+1

Néu a tan cung1a 0, 1, 5, 6 thi a*™" tan cung gidng tan cung cta a

Néu a tan cung la 7, 9 suy ra @ ¢d tan cuing la 1 suy ra a*" tan cung la 1 suy ra
a™ .aco tan cung giong a .

Néu a tan cung la 3 suy ra a° tan cung la 9 suy ra 1 suy ra a*' tan cung la 1suy
ra @' .aco tan cling gidng a

Néu a tan ciing 12 2 suy ra a*" tan cling la 6 suy ra a*" .a tan cung giéng 6.2 =>
tan cung la 2 => gidng a

Chting minh twong tu ta c6 cac s8 tan cling 1a 4, 8 thi a*" .acd tan cung gidng a
Vay a*™"* ¢ chit s6 tin cuing gidng a voi moi a

= Chir s6 tan cung ctia M giong chir s6 tan cung ctia N véi N 1a tong

N =2+3+4+...+2019=&ém20—1=2019.1010—1

Do 2019.1010 c6 tan cung la 0 => N tan cung la 9 =>M tan cung la 9.
III/ BAI TAP THAM KHAO THEM.
Bai tap 13: Tim chi s0 tan cung cua X, Y:
X'=22+36+410+ .+ 20048010
Y =28+ 312+ 41+ |+ 2004816
Bai tap 14: Chttng minh rang chit sG tan cting ctia hai tdng sau giéng nhau:
U=21+35+4%+ ... +2005%013
V=23+37+41"+ ... +2005%1
Bai tap 15: Chitng minh rang khong ton tai cac s§ tw nhién x, y, z thoa man:
19<+ 5y + 1980z = 1975%° + 2004.
B/ TIM HAI CHU SO TAN CUNG.
Néu x € Nvax =100k +y, trong dé k; y € N thi hai chir s6'tdn cung cua x ciing chinh la

hai chi s6'tdn cung cua y.
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= Phwong phdp tim hai chir s6'tdn cung cua sty nhién x = a™ nhuw sau:

Truong hop 1: Néu a chin thi x =am: 2™ Goi n la s6'tw nhién sao cho a-1: 25.
Vietm=p"+q(p;q € N), trong do q la s6'nho nhat dé'ar: 4 ta co:
x=a"=qal(a"-1)+a.

Viar-1: 25=>qr -1 : 25. Mt khidc, do (4, 25) =1 nén a?(a’" - 1) : 100.
Vay hai chir s6'tdn cung cua a™ ciing chinh la hai chit s6'tdn cing ciia av.
Tiép theo, ta tim hai chir s6'tdn cung cua a’.

Truong hop 2: Néu alé, goi n la so'tw nhién sao cho a"-*: 100.
Vietm=u+v(u;v€EN,0<v<n)taco:
x=a"=a"(a"-1)+av.

Via'-1:100=>a"-1 : 100.

Vay hai chit s6'tdn cung cua a™ ciing chinh la hai chir s6'tdn ciing cua a.

Tim hai chiv s0'tdn cung cia a’.

Trong hai truomg hop dé gidi dwgc bai todn chiing ta phdi tim dwoc s6 tw nhién n. Néu

n cang nhé thi q va v cang nhd nén sé dé dang tim hai chir s0'tin cing ctia a? vi a°.

MOT SO TRUONG HOP CU THE VE 2 CHU SO TAN CUNG
- Cdc s0'c6 tan cing bang 01,25 ,76 néng 1én luij thiea nao (khdc 0)ciing tdn ciing bang 01

,25,76
- Cdc s6'3% ( hodc 81°) ,74,512,99? c6 tdn ciing bﬁng 01
- Cdcs6220, 65,184,242 ,68*,742 6 tn ciing bing 76
- 56'26"(n>1) c6 tdn cing bang 76

Bai tap 16: Tim hai chit s0 tan cung ctia 7'

Huwéng dan

Ta thay : 7* =2401, 56 c6 tan cuing bang 01 nang 1én lu§ thira nao ciing tan cung
bang 01.

Do do:

71991 = 71988 73 = (74457 343 =(....01)%7.343 =(....01).343 =....43

Vay 71! ¢6 hai chit s8 tan cling bang 43
Bai tdp 17: Tim hai chir s tan cung cta 2'%

Huéng dan

Chti y rang : 21°= 1024 ,binh phuong ctia s6 ¢ tan cting bang 24 thi tan cling bang
76,50 c6 tan cling bang 76 nang 1én lu§ thira nao (khac 0) cling tan cling bang 76.

Do d6 ( 2)100=(210)10 =(1024)10 =(10242)5 =(.....76)=....76

Vay hai chir s tan cung ctia 2! 1a 76
Bai tdp 18. Tim hai chi s0 tan cung cua:

a) 51°*:
b) 99°;
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o) 6%,
d) 14 161
Huéng dan

a) 15= (52)” 51=(-.01) " 51=(~.01)51=".51.
b) 99%" =99 = (99%)' .99.=(~.01)".99=(.01).99 = _.99.

¢) 6= (6°)" 6=(..76) 6=(.76).6=..56.

101

d) 1416 = (14.16) " = 224" = (224°)" 224=(.76)  .224=(.76).224= .24

Bai toan 19: Tim hai chir s6 tan cung cta cac so:
a) axm
b) 7%
Huéng dan
a) Do 220 [3 5§ chdn, theo trieong hop 1, ta tim s8 tw nhién n nho nhat sao cho 20 - 1§ 25.
Tacd210=1024=>210+1=1025: 25=>220-1=(219+1)(21°-1) : 25
= 2322 - 1) § 100.
Miit Khac: 22000 = 23(22000 _ T) 4 25 = D3((220)100 - 1) + 23 = 100k + 8 (k € N)).
Vay hai chir s tan cung cta 22 la 08.
b) Do 7% 1a s6 1é, theo truong hop 2, ta tim s& tw nhién n bé nhat sao cho 77 -1 ¢ 100.
Ta co 74=2401=>74-1: 100.
Mt khéc: 99-1 ¢ 4=>99 =4k +1 (k € N)
Vay 7% = 7%+1=7(7% - 1) + 7 = 100q + 7 (q € N tan ciing boi hai chit s6 07.
Bai tdp 20: Tim hai chi s0 tan cung cua s6: C=2°°, D=3
Hudng dan
*Ta c6: 220 ¢4 2 chit s6 tan cung la 76.
Suy ra: C=2%=(220)#.219=( y76).n88 (v6iy, n, q € N)
Vay C=2°" ¢6 2 chit s0 tan cung la 88
*Ta c6: 3D = 31000 =(320)50 =(k01)¥ = 201
Nén 3D tan cung la 01, ma 3.3°% : 3 = chi s6 hang tram ctia 3'% 13 2
— 3100 tan cung la 201
Vay 3% ¢6 hai chir s0 tan cung la 67
Bai tdp 21: Tim hai ch s0 tan cung cua so
a) M = 789
b) N = 24751
Q) Q=816
Huéng dan

a)Ta c6 7* ¢ hai chix sO tan cung la 01
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Suy ra M = 786 = (74)241.72= (2012449 = ¢01.49 = n49 (vdi a,c,n eN)
Suy ra M = 7%%6 ¢4 hai chit s6 tan cung la 49
b)Ta c6 242 tan cung la 76
Suy ra N = 24751 = (24?)¥76 24 = (M76 )765.24 = k76 .24 = n24 (v6im, k, n e N)
Vay N = 24756 ¢ hai chit s6 tan cung la 24
c) Ta c6 81° c6 hai chit s6 tan cung la 01
Nén Q = 81621 = (815)1250,81 = (k01)12%0.81 = m81 (Véik, t, m e N)
Vay Q = 8191 ¢6 hai chit s6 tan cung 1a 81.
Bai tdp 22: Tim hai chi s8 tan cung cua s0.
a) Z = 26%4
b) C = 681
Hudng dan
a)Ta cd 26* c6 hai chit s0 tan cung la 76
=7 =26% = (264?13.26>= (N76 )*. 676 = k76 .676 = 76 (Vin, k, t € N)
Vay Z =26%* ¢4 hai chit s0 tan cung la 76
b) Ta c6 68* c6 hai chit s6 tan cung la 76
Suy ra C = 681% = (684)%.68= (n76 )*.4624 = k76 .4624 = 124 (véin, k, t € N)
Vay C=68"* c6 hai chir s6 tan cung la 24.
Bai tap 23:Tim hai chit s6 cu6i cung ctia s0: C = 2%
Hudéng dan
Ta c6: 210+ 1=1024 +1=1025:25suy ra 21°-1: 25
Talai 62190 -1 =(220)0 -7 : 220 -1 suy ra2°0 -1 : 25
Do d6 219 chir 86 tan cung la 26 ; 51 ; 76 nhung 2100: 4
Suy ra 210 tdn cung la 76 = 2°* tdn cung la 38 hodc 88 vi2°%: 4
= 2% tan cung la 88
Vay C=2"° ¢ hai chir s6 tan cung la 88.
Bai tdp 24: Tim hai ch s0 tan cung cua s6: D = 3%
Hudéng dan
Ta co: 9> tan cung la 1; 9> tan cung la 9
Ta hay tim s6 du ctua phép chia 9° +1 cho 100
Taco:9°+1=10(9*-9*+92-9+1)
S6: 9%+ 92 +1 tan cung la 3
9%+ 9 tan cung la 8
Suyra (9*-9°+92-9+1) tan cung la 5
=>P-9P-92-9+1=10q+5
= 9°+1=100q + 50
— 9101 = (95 +1)(95—1) = 100t
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Ta lai c6: 31000 - 1 =950_17 = (910)%0 — 1 suy ra 30 —1 : 100

— 3100 tan cung la 01 . Mat khac 3'9%: 3

Suy ra chit s6 hang tram cuia 31°° phai la 2 (d€ 201 chia hét cho 3)
= 3190 chit s§ tan cung 1a 201

Do d6 3°” tan cung la 67.

9
Bai tap 25: Tim hai chit s0 tan cung ctia s6 A= 9°

Huéng dan

A= 999 =(10 -1)99 co dang: (10 - 1) v6i n=9° ta lai co
A=CP.10"-C7 . 10" + ...... +Cr*.10-C

Suy ra A c6 hai chit s6 cudi cung

Véia=C!"10- C! =10n -1 S6 n = 9°tan cling 1a 9

Suy ra 10n tan cung la 90 = a =10n -1 tan cung la 89

Vay s6 A = 9% 6 hai chit 8 cudi cung la 89
Bai tap 26: Tim hai ch s0 tan cung cua cac tong:

a) S1 = 12002 4 22002 + 32002 + 4 2()(042002

b) 52 = 12003 + 22003 + 32003 + ...+ 20042003

Hudng dan

a) Dé thdy, néu a chdn thi a? chia hét cho 4 ; néu a 1é thi al® - 1 chia hét cho 4 ; néu a
chia hét cho 5 thi a2 chia hét cho 25.

Mt khag, tir tinh chat 4 tasuy ravéimoia € Nva(a, 5)=1tacda'®-1: 25.

Vay voimoia € N ta cd a%(a!® - 1) : 100.

Do d6 S1 = 12002 + 2222000 _ 1) + .., + 20042(200420%0 - 1) + 22 + 32 + . + 20042.

=> Hai chi s6 tan cung cua tdng Si cling chinh 1a hai chir s6 tan cung ctia tong

12+ 22+ 3%+ ... + 20042

Tacé: 12+22+ 32+ . +n2=n(n+1)(2n + 1)/6

=>12+ 22+ ... + 20042 = 2005 x 4009 x 334 = 2684707030, tan cung la 30.

Vay hai chir s0 tan cung cta tong Si 1a 30.

b) Hoan toan twong ti nhw cau a,

Sz =12008 + 23(22000 - 1) + ... + 20043(200420%° - 1) + 23 + 3% + 2004°.

=>Hai chit sO tan cung cua tong S: cling chinh la hai chit s6 tan cung cta tong

13+ 23+ 3%+ ... +2004°.

2
] n(n+1
Ap dung cong thiec: °+2° +..+n° = (14+2+...+n)’ =[%)

=> 13+ 23 + ... + 2004° = (2005 x 1002)? = 4036121180100, tan cting 12 00.
Vay hai chir s0 tan cung cta tong Sz 1a 00.
C/ TIM BA CHU SO TAN CUNG TRO LEN.
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I/ PHUONG PHAP.

Viéc tim ba chit s6 tin cuing cta s6 ty nhién x chinh 1a viéc tim s6 duw cua phép
chia x cho 1000.

Néu x = 1000k +y, trong d6 k ; y € N thi ba chit s6 tan cung cta x cling chinh la ba
chit s6 tan cung cua y (y < x).

Do 1000 =8 . 125 ma (8, 125) = 1 nén ta dé xudt phwong phap tim ba chit s6 tan cung
cua sO ti nhién x = a™ nhu sau:

Truong hop 1: Néu a chdn thi x = a™ chia hét cho 2™. Goi n 1a s6 tg nhién sao cho an -
1 chia hét cho 125.

Vietm=p"+q (p;q €N), trong d6 q 1a s6 nho nhat d€ ad chia hét cho 8 ta co:

x=am=ad(ar - 1)+ ad

Via® - 1 chia hét cho 125 => aP" - 1 chia hét cho 125.

Mat khac, do (8, 125) = 1 nén ad(aP - 1) chia hét cho 1000.

Vay ba chit s0 tan cung cta a™ cting chinh 1a ba chir s tan cung cua as.

= Tim ba chit s6 tan cung cta ad.

Truong hop 2: Néu alé, goin la s6 ty nhién sao cho a" - 1 chia hét cho 1000.

Vietm=u"+v (u;v eN,0<v<n)tacd:

x=am=av(a"-1)+a".

Via" - 1 chia hét cho 1000 => a* - 1 chia hét cho 1000.

Vay ba chit s0 tan cung ctia a™ ciing chinh la ba chi s6 tan cting cua a*.

= Tim ba chit s0 tan cung cta a.
Tinh chat 4 =>Tinh chit 6: Néu a € N va (a, 5) =1 thi a!® - 1 chia hét cho 125.

Ching minh:

Do a% - 1 chia hét cho 25 nén a%, a®, a®, a® khi chia cho 25 c¢6 cung s6 dwla 1

=> a2 + a® + a% + a% + 1 chia hét cho 5. Vay a® - 1 = (a? - 1)( a® + a® + a* + a® + 1)

chia hét cho 125.

MOT SO TRUONG HOP CU THE VE 3 CHU SO TAN CUNG

- Cdc s0'c6 tin cing bang 001,376 ,625 ndng lén luij thira nao (khdc 0) ciing tdn ciing bing
001,376 ,625

- Cdc 56'c6 tin cung bang 0625 ning lén luyj thira nao (khdc 0) ciing tin cung bang 0625.
Bai tap 27: Tim bon chit s6 tan cung ctia 5%

Huéng dan

51992 =(5¢)198 =625 =0625%% =(....0625)

Vay bon chit s tan cung ctia 5'%2 la 0625
Bai tap 28: Tim ba chit s6 tan cung ctia s6 T = 5%

Hudéng dan

Ta c6 5° c6 ba chit s6 tan cung 1a 125

Suy ra T = 5%6 = (5%)315.5=( ni25 )315.5=M 5=1625
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(V6éin, m, t € N)
Vay T = 5% ¢6 ba chit s6 tan cung la 125.
Bai tip 29: Tim 4 chir s6 tan cung cta so: P = 5%
Huéng dan
Ta cé: 5*=0625 tan cung la 0625
5°tan cung la 3125
5¢tan cung la 5625
57 tan cung la 8125
5%tan cung la 0625
5%tan cung la 3125
51 tan cung la 5625
5 tan cung la 8125
52 tan cung la 0625
Chuky lap la 4
Suy ra: 5" tan cung la 0625
5% tan cung la 3125
52 tan cung la 5625
543 tan cung la 8125
Ma 1994 c6 dang 4m+2.
Do dé M=5'"* ¢4 4 chir s6 tan cung la 5625.
Bai tip 30:Tim ba chit s tan cung cua 12311,
Hudéng dan
Theo tinh chdt 6, do (123, 5) =1 =>123'% - 1 chia hét cho 125 (1).
Mt khac: 1239 -1 = (123% - 1)(123% + 1)(123% + 1) => 123'% - 1 chia hét cho 8 (2).
Vi (8,125) =1, tir (1) va (2) suy ra: 1231 -1 chi hét cho 1000
=> 123101 = 123(123 - 1) + 123 = 1000k + 123 (k N N).
Vay 12319 ¢4 ba chir s6 tan cung la 123.
Bai tdp 31:Tim ba chir s6 tan cung ctia 3%°-.
Huéng dan
Theo tinh chdt 6, do (9, 5) =1 =>9'% -1 chi hét cho 125 (1).
Twong tw bai 11, ta ¢ 9'° - 1 chia hét cho 8 (2).
Vi (8,125) =1, ti (1) va (2) suy ra: 9' - 1 chia hét cho 1000
=> 3399...98 = 9199...9 = 9100p+99 = 999(9100p - 1) + 999 = 1000(’1 + 999 (p’ q € N)
Vay ba chir s0 tan cung ctia 3°°-% cling chinh la ba chit s6 tdn cung cta 9%.
Lai vi 91 - 1 chia hét cho 1000 => ba chit s6 tan cung cua 9'® la 001 ma 9% = 9'%: 9
=>ba chit s8 tan cling ctia 9% 1a 889 (dé kiém tra chit s tan cting ctia 9% 1a 9, sau d6
dya vao phép nhan ??9x9 = ...001 dé€ xac dinh ??9 = 889).
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Vay ba chit s0 tan cung cta 3% 1a 889.

Truong hop 3: Néu s6 da cho chia hét cho 8 thi ta cling cd thé tim ba chit s6 tan
cung mot cach gian tiép theo cac bude:

B1: Tim duw cua phép chia s6 d6 cho 125

B2: Suy ra cac kha nang ctia ba chit s6 tan cung

B3: Kiém tra diéu kién chia hét cho 8 d€ chon gia tri dung.
Bai tap 32: Tim ba chit s6 tan cung ctia 2004>.

Huéng dan

Do (2004, 5) = 1 (tinh chit 6)

=> 2004 chia cho 125 duw 1

=> 200420 = (20041°)2 chia cho 125 dw 1

=> 2004 chi c6 thé tan cung la 126, 251, 376, 501, 626, 751, 876.

Do 20042 chia hét cho 8 nén chi ¢ thé tan cung la 376.
Bai tap 33: Tim bon chit s6 tan cung ctia 5

Hudng dan

51992 =(54)498 =6254%8 =0625%8 =(...0625)

Vay bon chir sd tan cung caa 52 1a 0625
II/ BAI TAP THAM KHAO THEM
Bai tap 34: Chung minh 17 + 2" + 3~ + 4» chia hét cho 5 khi va chi khi n khong chia hét cho
4.
Bai tap 35: Ching minh 920002003 720002003 ¢§ chix s6 tan cung giong nhau.
Bai tap 36: Tim hai chit s0 tan cung cua:

a) 37

b) 111213
Bai tap 37: Tim hai chir s tan cung ctia: S=2%+2% + .., + 24002
Bai tap 38: Tim ba chit s0 tan cung ctia: S = 12004+ 22004 4 4 2032004
Bai tap 39: Cho (a, 10) = 1. Chiing minh rang ba chit s& tan cting ctia al®! ciing bang ba chir
sO tan cung cua a.
Bai tap 40: Cho A 1a m6t s& chan khong chia hét cho 10. Hay tim ba chit s tan cliing ciia AX,
Bai tap 41: Tim ba chit s6 tan cung ctia sG: 199319941995 2000
Bai tap 42: Tim sdu chit sO tan cung cua 5.
D/ VAN DUNG TIM CHU SO TAN CUNG DE CHUNG MINH CHIA HET CHO MOT
sO.
Bai tap 43: Chting minh rang 812- 21 chia hét cho 10

Huéng dan

Ta thdy cac s& ¢ tan cting bang 2 hodc 8 nang 1én luy thita 4 thi dwgc s6 6 tan cling
1a 6.Mdt 8 c6 tan cing bang 6 nang 1én luy thita nao (khac 0) cling tan cling bang 6.

Do d6 ta bién d6i nhw sau:
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8102 =(84)25.82 = (....6)5.64=(....6).64 = .. .4
2102 =( 242502 =16%5.4 =(...6) 4 = ...4
Vay 8102 212 tan cling bang 0 nén chia hét cho 10
Bai tap 44: Ton tai hay khong s0 tu nhién n sao cho n? + n + 1 chia hét cho 19952.
Huéng dan
Theo tinh chat 1a => 1995%% tan cting bdi chit s6 5 nén chia hét cho 5.
Vi vay, ta dat van dé la liéu n? + n + 1 ¢6 chia hét cho 5 khong ?
Ta cé n> +n=n(n + 1), la tich cta hai s ty nhién lién ti€p
=> Chir s0 tan cung ctan®>+n chi cé thé€la0;2 ;6
=>n?+n+1chicdthétancunglal;3;7
=>n2+n + 1 khong chia hét cho 5.
Vay khong ton tai s tu nhién n sao cho n? + n + 1 chia hét cho 19952,
Bai tap 45: Chiing minh rang 265 chia hét cho 8
Huéng dan
Ta thay :26°= 11881376 ,56 c6 tan cting bang 376 nang 1én luy thita nao(khac 0) cling
c6 tan cling bang 376.Do d6:
261570=(265)314=(. . .376)4=(....376)
Ma 376 chia hét cho 8
Mot s6 ¢6 ba chit s6 tan cung chia hét cho 8 thi chia hét cho 8
Vay 26'7° chia hét cho 8
Bai tap 46: Ching to rang 17° + 24" —13% chia hét cho 10.
Huéng dan
Tim chit s8 tan cling ctia 175 ; 24* — 132 => Chik s6 tan cting caa 17° +24* —13% 13 0.
=>17°+24"-13%: 10
Bai tap 47: Chttng minh rang véi moi s8 tu nhién n.
a) 7*" -1 chia hét cho 5;
b) 3" +2 chia hét cho 5;
c) 2*™ +3 chia hét cho 5;
d) 2*"? +1 chia hét cho 5;
e) 9" +1 chia hét cho 10.
Huéng dan
a) 7" —1=(7*)"—1=2401"-1=...=...1-1, tan cing bing 0.
Vay 7" -1i5,
b) 3™ +2=(3")".3+2=81"3+2=..13+2, tn cing bing 5.
Vay 3" +2i5.
c) 2™ 43=(2*)".2+3=16"2+3=...6.2+3, tan cuing bing 5.
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Vay 2" +3:5.

d) 2™ +1 tan cting bang 5 nén chia hét cho 5.

e) 9" +1=(9%)".9+1=81"9+1=..19+1, tan cling bang 0.

Vay 9°"+1 chia hét cho 10.
Bai tap 48. Chiing minh rang 26'%° chia hét cho 8

Huéng dan

Ta thay :265= 11881376, s8 c6 tan cuing bang 376 nang lén lily thita

Nao (khéc 0) ciing cé tan cling bang 376. Do d6:

261570 = (2654 =(...376)%14 = (...376)

Ma 376 chia hét cho 8

Mot s6 ¢6 ba chit s6 tan cung chia hét cho 8 thi chia hét cho 8

Vay 26'%7° chia hét cho 8
Bai tap 49: Chig minh ring 19911%7-19971%% : 10

Huéng dan

La chirtng minh 2 s8 ¢ cung chit s6 tan cung;:

Ta ¢6 19917 va 1997'9% ¢ cung chi s6 tan cung la 1

Suy ra 19911%7-19971%¢: 10
Bai tap 50: Ton tai hay khong s6 ty nhién n sao cho sd n? + n + 1 chia hét cho 20052

Huéng dan

S6 2005%% ¢6 tan cung la 5. nén no chia hét cho 5

Ta cé n?+n+1=n(n+l) +1 chi cd thé c6 cac chir sd tan cung la 1, 3, 7. nén n6 khong
chia hét cho 5

Vay khong ton tai n.
Bai tap 51: Cho P 1a s6 nguyén t8 16n hon 5. chitng minh rang ( P5 + 3p#n - 4 )5,

Hudng dan

Vi P la s6 nguyén td 16n hon 5 nén tan cung ctia p chi c6 thé la cac chir s6: 1; 3; 7; 9

Néu P c6 tan cung la 1 thi P8+ 3p* —4 ¢6 tan cung la 0 nén né chia hét cho 5

Néu P ¢6 tan cung la 3 thi p* = 10k+ 3* = 10k + 81" ¢6 tan cung la 1. p*" c6 tan cung
la 1. nén: P + 3p* — 4 ¢ tan cung la 0. nén né chia hét cho 5

Néu p ¢6 tan cung la 7 thi twong ty. tan cung ctia p** va p® cling ¢6 tan cung la 1.
nén tong chia hét cho 5

Né&u p c6 tan cung 1a 9 thi:pi = 10k + 9% = 10k + 812" ¢4 tan cung la Tva psn = (p*")?
cétan cung la 1

Nén tong trén cling chia hét cho 5.

Tém lai v6i p nguyén t6 16n hon 5 thi tong ludn chia hét cho 5

Nhén xét chung vé phuong phép:

1. Tach a~ dudi dang (10k + a1)" véiai = {0, 1, .....9}
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2. Vietndudidangn=4q+r (r=0,1,2, 3)

3. Stt dung nhan xét 1, 2, 3 da chitng minh o trén.

Bai tap 52: Chitng minh rang n® va n ¢6 chit s6 tan cung giong nhau

Huéng dan

Dbé chiing minh n®va n ¢6 cung chit s6 tan cung la di chitng minh n®-n : 10

Taco: A =n°—-n=n(n*1).(n*+1) = (n-1).n(n+1).(n*+1)

Ta c6 10=2.5 va (2.5)=1

(n-1), n, n+1 1a cac s6 ty nhién lién tiép

SuyraA :?2

Chting minh A : 5néun: 5thiA : 5

Néu n:5dulsuyran-l1:5 = A :5
n: 5 du 2 suy ra n>+1 = (5k+2)>+1 = (5k)*+20k+4+1:5 = A:5
n: 5 du 3 suy ra n? +1 =(5k+3)+1 = (5k)*+30k+9+1:5 = A:5
n:5du4suyrantl : 5 =>A:5

Vay A:2vaAib < A: 10

Vay n° va n ¢6 cung chit s6 tan cung.

Bai tip 53: Tim s du ctia phép chia 3°"7 cho 25.

Hudng dan

Trudc hét ta tim hai chit sO tan cung cta 3°7. Do s6 nay 1é => Ta phai tim s0 tu nhién

n nho nhat sao cho 37-1 : 100.

tiép:

Ta c6310=95=59049 => 310 +1 : 50 =>3%-1=(310+1) (310 - 1) | 100.

Mit khéc: 5%©-1: 4=>5(5%-1) : 20

—>517=5(51-1) +5=20k +5

=>3517 = 320k+5 = 35(320k - 1) + 35 = 35(3%0k - 1) + 243, ¢ hai chit s6 tan cung la 43.

Vay s6 dw cua phép chia 3°7 cho 25 1a 18.

* Chu y: Trong truong hop s6 di cho chia hét cho 4 thi ta c6 thé tim theo cach gian

B1: Tim s6 dw ctia phép chia s6 d6 cho 25, tir d6 suy ra cac kha nang cua hai
chir s6 tan cung.

B2: Dya vao gia thiét chia hét cho 4 d€ chon gia tri dung.

1 2018 2007 , N . ~,
Bai54:Cho Q = 5(72020 — 3708 ) Chting minh Q la s& tw nhién chia hét cho 5.

Hudéng dan giai

Vi 2020; 2008 déu 1a boi ctia 4 nén 2020%*° va 2008 ciing 1a bdi ctia 4.

Dit 2020 =4m (meN¥*) ; 2008™” =4n (neN¥*).

Khi d6 72907 -3 —74m_gn = (7°)" —(3')" = 2401" - 81".
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Ta thay 2401" va 81" c6 tan cung 1a 1 nén 2401™ —81" ¢6 tan cung 14 0.
1 2018 2007
Suyra Q= 5(72020 -3 ) cé tan cung 1a 0 hoac 5.

Vay Q la s0 tw nhién chia hét cho 5.

Dang 3: Nhém hop ly

Bai 1: Chting minh rang véi moi Nnguyén duwong thi 3™ —2™% +3" — 2" hia hét
cho 10
Hud6ng dan giai
Ta co:
3n+2 _ 2n+2 + 3n _ 2n — (3n+2 + 3n ) _ (2n+2 + 2n)
=3"(3 +1)-2"(2° +1)
=3"10-2"5=10.(3"-2"*)
Vi 10.(3n - 2n_1) chia hét cho 10 v6i moi n nguyén duwong nén ta c6 diéu phai chiing
minh.
Bai 2: Chitng minh rang:
a, 8.2" +2":10 b, 3" 4 2m3 L 3m L oM2ig
Hud6ng dan giai
a, Tacod: 8.2"+2™ =82"+2"2=2" (8+ 2) =10.2":10
b, Ta co: VT =3"27+3".3+2".8+2"4=3"30+2"12:6

Bai 3: Chitng minh rang: 32" +2%"2:7
Hudéng dan giai
Tacd: A=33"+4.27" =3(7+2) +4.2"=7.M +7.2"i7
Bai 4: Chitng minh rang:
a, 10" +18n-1:27 b, D=10"+72n-1:81
Hud6ng dan giai
a, Ta c6: VT =(10"~1)+18n=999..9+18n ( 6 n chit 53 9)
VT =9.1111..1+9.2n =9(111....1+ 2n):9
mit khac: 111...1+2n (cén chirs§ 1) = (1111....1-n)+3n

Xét: 111...1—n ¢ tdng cac chir s 1la 1+ 1+ 1 +...+ 1- n = 0 nén chia hét cho 3
vay 111...1+2n chia hét cho 3 suy ra VT chia hét cho 27

b, Ta co:

D=10"-1+72n=9.111..1-9n+81n=9(111....1-n)+81n
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Xét 111....1 - n chia hét cho 9 => D chia hét cho 81
Bai 5: Chting minh rang : 3" +3"? +3™ chia hét cho 13 véi moin

Huodng dan giai
Ta c6: 3™ +3"2 43" =3"3+3"9+3"27 = 3”.3(1+3+9) =3"11313
Bai 6: Chitng minh rfmg:
a, 5°—5*4+5%:7
b, 7 +7° 74111
¢, 10° +108 +107:222 va :555
d, 10° —57:59
Hudng dan giai
a, Ta c6: =5° (52 —5+1) =5221:7
b, Ta c6: = 7* (72 +7 —1) =755:11
¢, Ta cd: =107 (102 +10 +1) =10".111:222 va :555
d, Taco: =(25)° 5 =5°(2°~1)=5°59:59
Bai 7 : Chitng minh rang : 81" —27° —9%:45
Hud6ng dan giai
Tach: = (34)7 —(33)9 —(32)13 =3 37 3% =3°(F -3-1)=3%5/95=45
Bai 8 :Chitng minh rang:Q =n® —n chia hét cho 10 véi moi n 1a s6 tw nhién.
Huwéng dan giai
Tacé Q=n°—n= n(n4 —1) - (n —1)n(n +1)(n2 +1)

Trong 2 s6 (n —1) va n ludn c6 1 s8 chdn nén Q chia hét cho (1).
Do n 1a s6 ty nhién nén n ¢6 1 trong cac dang sau: N =5k £1,n =5k £2,n =5k
Néu n =5k thi Q chia hét cho 5.
Néu n = 5k +1 thi n — 1 = 5k chia hét cho 5.
Néu n =5k -1 thin+ 1= 5k chia hét cho 5.
Néu n=>5k +2 thin?=>5q +4 nén n? +1 chia hét cho 5.
Do d6 ta ludn c6 Q chia hét cho 5 (2)
Tt (1) va (2) suy ra Q ludn chia hét cho 10.
Bai 9 : Ching minh: M =2*°+2%°1+.2*7 (aeN) chia hét cho 42.
Hudéng dan giai
M =273 4270 4 207 =2%2(2+ 2%+ 2°) =27, (2+8+32) =2*2.42.

Ta cd: 2*%.42:42 nén M:42 (dpcm).
Bai 10: Cho 10" —1:19(k >1). Chting minh réng: 10 —1:19
Hudng dan giai
Ta cé: 10% ~1=10% —10" +10" —1=10% (10 —1) + (10* -1
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Nhén thay: 10¢ -1:19
Bai 11: Chitng minh rang: n?+n+1/4
Hudng dan giai
Tacéd: N +n+1= n(n +1)+1 ,ma n (n +1) la tich cua 2 s6 ty nhién lién ti€p nén
chan
Ma VP +1 nén la s6 1é vay khong chia hét cho 4
Bai 12: Chitng minh rang: ¥ne N,n*+n+675
Hudng dan giai
Vin®+n+6=n(n+1)+6,
Vi n(n+1) latich 2 s8 tw nhién lién tiép nén co chit s6 tan cung 1a 0; 2; 6
Khi dé: n(n+1)+6 sé cé tan cling la 6;8;2 nén khong chia hét cho 5
Bai 13: Chting minh rang: 3" +3%? +3° + ...+ 3" chia hét cho 120(x e N)
Hud6ng dan giai
Ta co:
3X+1 + 3X+2 + 3X+3 + + 3X+100

=(37+3 430 4 3) 4 (3 437 4+ 3V +39) 1
+(3x+97 n 3x+98 n 3x+99 n 3x+100)
=3"(3+3 +3° +3')+3" (3437 +3° +3")+..37%(3+3 +3° +3')
=3%120+ 34120 +.... + 3*%.120
=120,(3* +3"" + ...+ 3"*):120

Bai 14: Chting minh rang: n? +n+1/2 v4i moi s6 tie nhién n
Hudng dan giai
Ta cé: n” +n+1=n(n+1)+1 la s& lé nén khong chia hét cho 2
Bai 15: Chting minh rang:
a, 1+3+3% +3% +..+3":4 b, 5+5°+5%+...+5%:30
Hudng dan giai
a, Taco: A=1+3+3 +3 +..+3°+3" =(1+3)+3° (1+3) +..+3°(3+1)
A=4+324+3"4+...+3%4:4
b, Ta c6: B=5+5°+5%+5"+...+5° :(5+52)+(53 +54)+...+(57 +58)
B=30+5%30+...+5%30
Bai 16: Chting minh rang:
a, 2+2°+2°+..+2%:15 b, 1+3+3 +3*+...+3":13
Hudéng dan giai
a,Tacd: C=2+2"+2%+..+2% :(2+22 +2° +24)+(25 +...+28)+...+(257 +...+26°)
C=2(1+2+4+8)+2° (1+2+4+8)+..+2" (1+2+4+8)=>C =15.(2+2° +..+ 2 )

b, Ta co: D:(1+3+32)+(33+34+35)+...+(317 +318+319)
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D=13+33.13+...+3”.13=13(1+33+....+3”)513
Bai 17: Chting minh rang:
a, 2+2°+2°+..42%:3 7,15 b, 1+3+3F +3* +...+3*113 41
Hudng dan giai
a, Ta co: A:(2+22)+(23 +2“)+...+(259 +26°)
A=2(1+2)+2°(1+2)+...+2% (1+2) = A3
lai 06: A=(2+27+2°)+(2'+2°+2°)+...+(2° + 2% +2%)
A=2.(1+2+22)+24(1+2+22)+...+258(1+2+22)57
Laicor A=(2+2°+2°+2")+(2°+2° 42"+ 2° ).+ (27 + 2%+ 2% + 2%)
A=215+2°15+...+2°.15:15
b, Ta cé: B =(1+3+32)+(33 +3 +35)+...+(31989 +319% +31991)
B=13+3%13+...+39%¥.13:13
Lai corB=(1+43 +3"+3°)+(3+3 +3° +37)+..+ (3% + 39 + 39 4+ 39%)
+(31985 + 31987 4 31989 +31991) = 820(1+3+... 4318 +31°95)S41
Bai 18: Chiing minh rang:
a, 2+ 22 +2° 4. +2'%:31 b, 3+3F +3*+...+39%112 39
Hudng dan giai
a, Ta co:
A=(2+2°+2°+2 +2°)+ (2 +27+2° + 27+ 2) 4.+ (20 427 + 2% 427 + 2°)
A=231+2°31+...+2%31:31
b, Taco: S :(3+?>2)+(33 +3“)+...+(31997 +31998)
S=12+3%12+...+39%12:12
mat khac: S =(3+32 +33)+(34 +3 +36)+...+(C>‘1996 +39% +31998)
S =39+3%39+...+39%,39:39
Bai 19: Chting minh rang:
a, 3+37 +3+...+390:120 b, 11+11% +11° +...+11%:12
Hudng dan giai
a, Ta thay ngay tong B chia hét cho 3, ta can chirng minh tong B chia hét cho 40
B=(3+3+3+3")+..+(3" +3%+3" +Sl°°°)
=3(1+3+3 +3°)+..+3%7 (1+3+3°+3°):40
Nhu vay A : 120
b, Tacé: C =(11+11%)+(12° +11*) +...+ (11" +12°)
C =11(1+11) +1713 (1+11)+... +11 (11+11)

C=11.12+11°12+...+11".12:12
Bai 20: Chting minh rang:

a, 4+ 4 +4° +..+47°:210 b, 1+5+5*+5° +...+5%*:31
Huodng dan giai
a, Tong A hién nhién chia hét cho 2 (1)
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Nén ta can chitng minh tong A chia hét cho 105=5.21
A=(4+42)+(43 +44)+...+(42°9 +421°)
A=4(1+4)+4 (1+4)+..+ 4" (1+4) =45+ 45+ 4515 (2)
A=(8+8 48 )+ (4" + 8 +4%) .+ (420 + 472 4+ 47°)
A=4(1+4+16)+4*(1+4+16)+..+4"° (1+4+16):21 3)
Tt (1), (2) va (3) ta thdy: A:210
b, Tacd: B =(l+5+52)+(53 +5* +55)+...+(54°2 453 +54°4)
B=31+5° (1+5+52)+...+54°2 (1+5+52)531
Bai 21: Chttng minh rfmg:
a, 2+2°+23 424+, +2%:3 b, 3% +3%2 +3% +...+3%:!13
Hudng dan giai
a, Tacd: A=(2+22)+(23+24)+...+(299 +210°)
A=2(1+2)+2*(1+2)+..+ 2% (142) =2.3+2°3+..+2%3:3
b, Tacd: B=(3"+3%+3%)+ (3% +3% +3%)+ (37 +3%+3%)
B =321(1+3+32)+324 (1+3+32)+327 (1+3+32)
B =3"13+3%13+37.13113
Bai 22: Chting minh rang A=75.(4" +4*% +...+4* +4+1)+25:100
Hudng dan giai
Dt B=4""+42% 4+ +4? +4+1, Tinh B r6i thay vao A ta duoc:
A= 75.(42005 —1) :3+25= 25(42005 —1) +25= 25(42005 —1+1) = 25.4%% 1100
Bai 23: Chting minh rang: M = 2012 +2012% +2012° +...+2012%°:2013
Hudng dan giai
M = (2012+ 20122)+(20123 +20124)+...+(20122°°9 +20121°1°)

M =2012(1+2012)+2012° (14 2012) + ..+ 2012°% (14 2012)

M =2012.2013+ 201232013 +...+2012%%.2013:2013
Bai 24: Cho A=1+2+2%+...+2%% Tim dw ctia A khi chia cho 7
Hudéng dan giai
A=142+(2°+2°+2%)+(20+2° 427 ) ...+ (27 + 227 1+ 2°%)
A=3+2? (1+2+22)+25 (1+2+22)+...+ 22006 (1+2+22)
A=3+227+2°7+2%%7, Nhan thdy ngay A chia 7 du 3
Bai 25: Chiing minh rang : A=2°+2'+22 4 ...+ 2%"% 4+ 252 1 2" chia hét cho 31 néunla sd
nguyén duong bat ky
Hudng dan giai
A=(142+427+2°+2° )+ (2 + 25427 4294+ 27 ).+ (200 + 257 4 2570 4 2502 1. 20
A=31+ 25.(1+2+22 +2° +2“)+...+25”’5 (1+2+22 +2° +24)
A=31+2°31+..+2°"°31:31
Bai 26: Cho n 1a s8 nguyén dwong. Chiing minh rang : 3" +1, 1a boi ctia 10 thi 3™* +1ciing
la b6i ctia 10
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Huoéng dan giai
Néu 3"+1, La bdi cua 10 thi 3" +1¢6 tan cung la s6 0=>3" c6 tan cung la 9
Ma 3" +1=3"3"+1=....9.81+1=...9+1=..0:10 (dpcm)
Bai 27: Chting minh rang : N =5+5% +5°+...+-5%* 1a bdi ctia 30
Hudng dan giai
N =(5+5)+(5°+5")+...+ (5" +5°%)
N =30+5°(5+5°)+...+5"(5+5 ) =30+5°30+...+5°.30:30
Bai 28: Cho S =4+4%+4° +...+ 4% Chitng minh rang S chia hét cho 10 va 35+4 chia hét
g g
cho 4%
Hudng dan giai
S=(4+47)+(4 +4 ).+ (4% +42)
S=4.(1+4)+4° (1+4)+..+4"°(1+4) =45+45+..+4""5 = 515,512 = 5110
Mait khac: 4S =42 + 4% + 4% ...+ 4%
=4S-S =35 = 4% _ 4= 3 + 4 = 47 ;42
Bai 29: Cho N =0, 7(20072009 —2013"% ) Chttng minh réng: N 1a 1 s6 nguyén
Hudng dan giai
N :-Zn(2007””-2013”%),
10

Dé chiing minh N la 1 s6 nguyén thi N chia hét cho 10 hay:

20072 — 2013 = 2007%%.2007 — 2013**.2013° = ...12007 —....1...7
=.7-..7=..0'10

Vay N chia hét cho 10.

Do d6 N la 1 s6 nguyén

Bai 30: Cho A=1.2.3...2018.(1+%+l+...+ 1 1

+ 7 2 :l \ ~
3 2017 —2018J , chiing to rang A la sO tuw

nhién chia hét cho 2019.

Hudng dan giai

, 1 1 1 1 1 1 1 1 1
TacoH: l+=+=+..+ + =1+ +H = — |+ ——+—
2 3 2017 2018 2018 2 2017 1009 1010

= 2019 1 + 1 +..+ 1
1.2018 2.2017 1009.1010

2.3...2016.2017+1.3.4...2016.2018 +... +1.2...1008.1011....2017.2018
1.2.3...2017.2018

= 2019.

Dodé: A=123.2018 (14 L4t L 1 )
2 "3 017 T 2018

2.3...2016.2017 +1.3.4...2016.2018 +... +1.2...1008.1011...2017.2018
1.2.3...2017.2018

= 2019.(2.3...2016.2017 +1.3.4...2016.2018 +... +1.2...1008.1011...2017.2018) : 2019

=1.2.3...2018.20109.

Vay A la s6 ty nhién chia hét cho 2019.
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Bai 31: Chiing minh rdng : B =5%% +5% 4 5%%:31
Hudng dan giai
Tacd: B=5""(5"+5+1)=31.5%:31
Bai 32: Chiing minh rang : 8° +2%:17
Hudng dan giai
Ta cd: C = (23)8 +2% =274 2% =2%(2" +1) = 2°.17:17
Bai 33: Chting minh rang: D = 313°.299 — 313°.36:7
Hudng dan giai
Ta cé: D =313 (299 -313.36) = 313", (~1567):7
Bai 34: Chiing minh réng: A=7+7°+T7+..+7" 1+ 7400
Hudng dan giai
Ta c6: 400=1+7+7°+7° , vay nhdm 4 sd hang cua tong A
Bai 35: Chiing minh rng: 24+ 2° +2° +2° +2° +......+ 2% + 2% chia hét cho 31
Hudng dan giai
Pt D=2+2°+2°+2" +2° +.....+ 2% + 2'°(c6 10056 hang)
:(2+22 +284+2¢ +25‘)+(26 +27 4284 2° +21°)+ .......
+(296 4997 4 998 L 9% | 2100) (c6 20 nhém)
D:2.(1+2+22 +2° +24)+26.(l+2+22 +2° +24)+ ..... +296.(1+2+22 +2° +24)
D=2.31+2%31+....+2%31
D =31(2+2°+....+2%) chia hét cho 31

Vay D=2+2°+2°+2* +2° +....+ 2% + 2" chia hét cho 31

Bai 36: Cho S =17 +17° +17° +.....+17°.Chting t6 rang S chia hét cho 307
Hudng dan giai

S=17+17*+17° +....+17°

=17(1+17+17% ) +17* (1417 +17% ) +...+17" (1417 +17°)

—17.307 +17%.307 +... +17%.307
- 307.(17 +17° +...+1716)5307

Vay $1307
Bai 37: Chting minh rang : S8 A=11"? +12*"" chia hét cho 133, véi moi Ne N
Hudng dan giai

Ta co:
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A=11"2 41221 11211 +12.(122)” =121.11" +12.144"
=(133-12).11" +12.144" =133.11" - 12.11" +12.144"
~133.11" +12.(144” —11")

Ta thay :
133.11":133

(144" -11"):(144 -11) =133 =12,(144" -11")133
Do d6 suy ra 133.11" +12.(144" —11" ) chia hét cho 133

Vay: s8 A=11"7 +12°"" chia hét cho 133, véi moi Ne N
Bai 38: Chting minh rang véi moi Nnguyén duong ta ludn co:

4™ 4 4™% 4™ — 4" chia hét cho 300

Hudng dan giai

Véi moi Nnguyén dwong, ta co:
AV 4N 4 A =40 (81 4 -4 1)
=4"75=4""4.75=300.4""
Ma 300.4" " chia hét cho 300 (v6i moi n nguyén duong)

Nén 4™ +4™2% — 4™ _ 4" chia hét cho 300.

o ! ! ! !
Bai 39: Cho biéu thirc E = 2018!+% +%+ ....... +% +%
2 3 2017 2018

Chting minh rang: E:2019
Huwdng dan giai
Vi 2019=3.673
ma 3 va 673 la hai s6 nguyén to
bé Chuing minh E:2019 ta chting minh E:3 va E:673
Ta xét tirng s6 hang cua E
2018!=1.2.3...2018 ¢4 chira thira s6 3 va 673. Do d6 2018!:3.673
2018! 2018!

—, 6 chta thira 58 3 va 673. Do d6 :3.673
20180 20181,
—3 6 chira thira s 6 va 673. Do d6 :3.673

18!
Lan luot nhu vay ta thdy tat ca cdc s6 hang con lai (trit —575~ ) déu chua

thtra sO 3 va 673 nén cac s6 hang déu chia hét cho 3 va 673
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2018!

So 673 cO chira thtra s6 3 va thtra s6 1346 chia hét cho 673. Nén
I

—2018'33.673

673

Vay tat ca cac s6 hang cta E déu chia hét cho 3.673. Do d6: E:2019
Bai 40: Cho 4, b 1a binh phwong ctia hai s6 nguyén 1é lién ti€p. Chitng minh rang :
A=ab-a—b+1 chia hét cho48.
Hudng dan giai
Vi a,b 13 binh phuong hai s6 nguyén 1é lién ti€p nén : a=(2n-1)";b=(2n+1)’ (ne2)
Tac6:ab—a-b+1=(ab-a)—(b-1)=a(b-1)—(b-1)=(a-1)(b-1). Do d¢:
A=(a-1)(b-1)=[ (2n-1)"-1][ (2n+1)" 1] =4n(n-1).4n(n+1) =16n* (n-1)(n+1)
ma Nn(n—1)(n+1):3 (tich 3 s8 nguyén lién tiép) = Ai(16.3) = Ai48 (dpcm)
Bai 41: Chting minh rang: 3" +3"72 + 3 +....+ 3" chia hét cho 120 véi moi x 1a s6 twe
nhién
Hudng dan giai
3x+1 + 3x+2 + 3x+3 +o ¥ 3x+100
_ (3x+l 132 38 3x+4) 4 (3x+5 L3 L 3T 3x+8) - (3x+97 4 3EH98 | ger99 3x+100)

=3 (343 43434 )+ 37 (343 437431+ 437 (34374 37+ 3)
=3"120+ 3120 +...+ 3"%.120
- 120(3x 43 +...+3X*%)2120
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CHUYEN PE 5: UOC CHUNG VA BO CHUNG

A. Kién thic can nhé

I. U6c va boi

1) Dinh nghia vé wéc va boi

Udc: SOty nhién d = 0dwoc goi 1a wéc cua s6 ty nhién a khi va chi khi a chia hét chod . Ta
néid la wdc chaaa.

Nhan xét: Tap hop cac woc ctia ala U(a) ={deN:d|a}

Boi: SO tw nhién m dwoc goi la bdi ctia a = 0 khi va chi khi m chia hét cho 4 hay a4 1a mot
udc so m.

Nhdn xét: Tap hop cac bdi cuaa(a=0)1a B(a)={0;a;2a;...;ka} ke Z

2) Tinh chat:

- 50 01a boi ctia moi s6 nguyén khac 0. S6 0 khong phai 1a wdc ctia bat ki s6 nguyén nao.

- Cacs6 1 va -1 la wdc ciia moi s6 nguyeén.

-Néu U (a)={La} thialasdnguyén t.

- S8 lwgng cac wdc ctia mot s6 : Néu dang phan tich ra thira s nguyén t6 ciia mot s
twnhién A 1a a*b’.c* ... thi sd lwgng cac wdc cua A béng (x+1)(y+1)(z +l)

That vay wdc ctia A la s6 ¢6 dang mnp ...trong do:

m co x+1 cach chon (1al, a, a%, ...,a%)

n c6 y+1 cach chon (lai, b, b%, ...,b%)

p ¢6 z+1 cach chon (1ay, ¢, ¢, ...,c%),...

Do d6, s8 lwong cac wdc cua A bang (x+1)(y+1)(z+1)
II. Uéc chung va bgi chung
1) Dinh nghia
Uéc chung (UC): Néu hai tap hop U(a) va U(b) c6 nhitng phan t& chung thi nhitng phan
ttr d6 goi 1a wdc s6 chung cta a va b. Ki hiéu UC(a; b)
Nhin xét: Néu UC(a;b) = {1} thia va bnguyén t§ cing nhau.
U6c chung 16n nhat (UCLN):S8 d e N duoc goi 1a wéc s6 chung 16n nhat cia a va b
(a;beZ) khi d la phan tir 16n nhat trong tap hop UC(a; b). Ki hiéu w6c chung 16n nhét
ctia avab 1a UCLN(a; b) hodc (a;b) hodc gcd(a;b).
Boi chung (BC): Néu hai tap hop B(a) va B(b) cd nhitng phan t& chung thi nhitng phan t

d6 goi la boi s6 chung cua a va b.Ki hiéu BC(a; b)
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B6i chung nhé nhat (BCNN):S8 m = 0 duoc goi 1a boi chung nho nhat cia a vab khi m
la s6 nho nhat khac 0 trong tap hop BC(a; b). Ki hiéu bdi chung nho nhat cia avab la
BCNN(; b) hodc[a;b] hodc lem(a;b).
2) Cach tim UCLN va BCNN
a) Mudn tin UCLN ctia hai hay nhiéu s6 16n hon 1 ,ta thyee hién cdc bude sau :

1. Phan tich mdi s6 ra thtra s6 nguyén t&

2.- Chon ra céc thtra s6 nguyén td chung

3.- Lap tich cac thira s6 da chon,mdi thira s 1ay v6i s6 mi nho nhat cua nod

Tich d6 1a UCLN phai tim .

Vidu: 30=235,  20=225=UCLN(30; 20) =2.5=10.
Chuy:
- Né&u cic s6 da cho khong cé thira s6 nguyén t8 chung thi UCLN ctia ching 1a 1.
- Hai hay nhiéu s6 c6 UCLN la 1 goi la cdc s& nguyén t8 cung nhau.

- Trong cdc s6 d6 cho, néu sé nhod nhat 1a wdc coc sé ciin lai thd UCLN cla coc s6 d6 cho chénh 13
s6 nhd nhat ay.

b) Mudn tim BCNN ctia hai hay nhiéu s6 16n hon 1, ta thyc hién ba buéc sau :

1- Phan tich mdi s6 ra thira s nguyén td .

2- Chon ra cac thtra s6 nguyén td chung va riéng .

3- Lap tich cac thtra sd da chon, mdi thira s6 1ay v6i s6 mii 16n nhét caa chung

Tich d6 la BCNN phai tim .

Vidu: 30=2.35,  20=225=BCNN(30; 20) =2°.3.5=60
Chu y:
- Néu cac s6 da cho ting déi mot nguyeén td cung nhau thi BCNN cua chung 1a tich cac sd
do6.Vidu: BCNN(G5;7;8)=5.7.8=280
- Trong cac sd da cho, néu s6 16n nhét la bdi cua cac s6 con lai thi BCNN ctia cac s6 da cho
chinh la s 1én nhat d6. Vidu: BCNN(12;16; 48) =48
3) Tinh chat

Mot s6 tinh chat ctia wc chung 16n nhit:
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o Néu (a;;a,;...;a, ) =1thi ta n6i cdc sd 8y;a,;...;8,nguyén td cing nhau.
e Néu (am;ak):l,Vm;tk,{m,k} e{ZL'Z;....;n} thi ta ndi cac s6 &;a,;...;a,d6i mot nguyén

t6 cung nhau.

b
e CccUC (s ) thi (3;9j= (asb).

od =(a;b)c>(g;gj=1.
e (ca;ch)=c(a;h).
e (a;b)=1 va (a;c)=1thi(a;bc)=1

e (a;b;c)= ((a; b);c)
eChoa>b>0
-Néu a=h.q thi (a;b)=b.
-Néu a=hq+r(r=0) thi (a;b)=(b;r).
Mot s6 tinh chat ctia boi chung nho nhat:
e Néu [a;b]=M thi (M;M)zl.
a b

o [aibic]=[[a:b];c]
o [ka,kb]=k[a,b];
e [a;b].(a;b)=ab
4) Thuat toan Euclid trong viéc tinh nhanh UCLN va BCNN
“Thudt todn Euclid” 1a mot trong nhing thuat toan c¢d nhat duoc biét dén, tir thoi Hy Lap
0 dai, sau d6 duwgc Euclid (o —clit) hé thong va phat trién nén thuat
toan mang tén ong. Vé s6 hoc, “Thuat toan Euclid” la mot thuat toan
dé xac dinh wéc s6 chung 16n nhat (GCD - Greatest Common
Divisor) ctia 2 phan tr thudc vung Euclid (vi du: cac s6 nguyén). Khi
c6 UCLN ta ciing tinh nhanh duwoc BCNN. Thuét todn nay khong
yéu cau viéc phan tich thanh thtra sd 2 sd nguyén.
Thuat toan Oclit — dung dé tim UCLN ctia 2 s8 nguyén bat ky.
D& tim UCLN ctia hai s6 nguyén a va b bat ky ta dung cach chia lién
tiép hay con goi 1a “vong ldp” nhu sau:

e Budc 1: Lay a chia cho b:
Néu a chia hét cho b thi UCLN(a,b) =b.
Néu a khong chia hét cho b (du r) thi lam tiép budc 2.

. . A~ Eucli
e Budc 2: Lay b chia cho s6 du r: (325-%%4",dac)
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Néu b chia hét cho r thi UCLN(a, b) =r a b
Néu b chiar du r; (r; #0) thi lam tiép budc 3. b I q
1

e Budc 3: Lay r chia cho s du r;:
Néu r chia cho r, du 0 thi UCLN(a, b)=r,
Néu r chia r, du r, (1, =0) thi lam tiép budc 4. I3 | 2

Buéc 4: Lay r,chiachos6dwr,: oo

Neéu r, chia hét cho r, thi UCLN(a, b) = r,.
A " i AR B ?A/ rn_]- (a, b)
Néu r; chocho r, du r; (r; #0) thilam tiep
Un

nhu trén dén khi s6 du bang 0. 0
S0 du cudi cing khdc 0 trong diy chia lién tiép
nhw trén la UCLN(a,b).
Vi du: Tinh wéc s6 chung 16n nhat ctia 91 va 287.
e Trudc hét 1ay 287 (sd 16n hon trong 2 s6) chia cho 91:
287 =91.3 + 14 (91 va 14 sé duwoc dung cho vong lap ké)
Theo thuat toan Euclid, ta c6 UCLN(91,287) = UCLN(91,14).

Suy ra bai toan trd thanh tim UCLN(91,14). L3p lai quy trinh trén cho dén khi phép chia
khong con s6 du nhu sau:

91 =14.6 + 7 (14 va 7 sé duwoc dung cho vong lap ké)
14 = 7.2 (khong con s6 du suy rakeét thac, nhan 7 lam két qua)
That vay: 7 = UCLN(14,7) = UCLN(91,14) = UCLN(287,91)
Cudi cing UCLN(287, 91) =7
Tinh BCNN nhanh nhét
D€ viéc giai todan vé BCNN va UCLN dwgc nhanh, Néu biét 4p dung “Thudt todn Euclid” :
Biét rang: hai sd nguyén a, b c6 BCNN 1a [ a,b] va UCLN Ia (a,b) thi
|ab|

(ab)

Nghia la: Tich 2 s6 nguyén |a.b| = UCLN (a,b) x BCNN (a,b)

|ab|
[a.b]

lab|=[a,b].(a,b)=[a,b] = (a,b)=

Vidu: c6a=12;b=18 suy ra UCLN (12,18) =6 thi:
BCNN (12,18) = (12x 18) : 6 =36
Néu lam theo cach phan tich thira s6 nguyén t5 thi phai tinh:

12 =2°x3; 18 = 2x3?suy ra BCNN (12,18) = 2% x 3> =36
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Nhan xét: Véi cap s6 nguyén c6 nhiéu chit so thi viéc phan tich ra thira s6 nguyén to mat
nhiéu thoi gian; trong khi 14y tich s ¢4 thé bAm mdy tinh cAm tay kha nhanh va dé hon.

5) Phén sé t6i gian

o 1a phan s ti giai khi va chi khi (a,b)=1

Tinh chat:
i) Moi phan sd khac 0 déu c6 thé dua vé phan so t6i gian.
ii) Dang t6i gian cia mot phan s6 1a duy nhat.

iii)  Tong (hiéu) ctia mot s6 nguyén va mot phan so toi gian la mot phan so toi gian.
B. CAC DANG TOAN THUONG GAP
7~ Dang 1: Céc bai toan lién quan t6i s6 wéc cia mét sd

* Co s6 phuong phap:Néu dang phan tich ra thira s6 nguyén t6 cia mét s6 ty nhién

A 1a a*b’c* ... thi s6 lwong cdc woc ctia A bang (X+1)(y+1)(z+1) ...
That vay wdc cua A la sd c6 dang mnp ...trong doé:
m c6 x+1 cach chon (1a1, a, &, ...,a")
n cd y+1 cach chon (1a1, b, b, ...,b")
p ¢6 z+1 cach chon (1a1, ¢, ¢?, ...,c%),...
Do d6, s8 lwong cac wdc cua A bang (x+1)(y+1)(z+1)

* Vi du minh hoa:
Bai toan 1.Tim s§ w6c ctia s6 18%
Huoéng dan gidi

Ta 6 : 18 =(322)" =32.2%

Vay s6 woc ctia s6 18% 1a (96+1)(192+1) =97.193=18721.
Bai toan 2.Chting minh rang mot s6 tw nhién 16n hon 0 1a s8 chinh phwong khi va chi khi
s0 woc s cua nd 1a so 1é.

Huéng dan gidi

Gia skt N=p.py....pevéi pnguyeén tdva a e N
n la s& chinh phuong khi va chi khi a,,a,,...,81a cac s& chdn khi d6
(a, +1)(a, +1)...(a, +1)1a sd 1&.
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Mit khac (& +1)(a, +1)...(a +1)1a s cac s8 wéc ctia n, do d6 bai toan dwoc ching
minh.

Bai toan 3.Mot sO tw nhién # 1a tong binh phuong ctia 3 s6 tu nhién lién ti€p. Chitng minh
rang n khong thé c6 dting 17 uéc sd.

Hudng dan gidi

Tong binh phuong ctuia 3 s tu nhién lién tiép c6 dang :

n=(m-1)° +m’ +(m+1)’ =3m’ + 2khéng thé 1a s6 chinh phuong.

Néu n 6 ding 17 wdc s6 thi n 1a s6 chinh phuong (bai toan 1), vo li. Tte d6 suy
ra diéu phai chting minh.
'~ Dang 2: Tim s8 nguyén n d€ théa man diéu kién chia hét
* Co s6 phuong phap: Tach s6 bi chia thanh phéan chira an s6 chia hét cho sd chia va phan
nguyén du, sau d6 d€ thoa man chia hét thi sd chia phai la wéc cua phan sé nguyén du, tir
d6 ta tim duoc s6 nguyén n thoa man diéu kién.
* Vi du minh hoa:

Bai toan 1.Tim s6 tw nhién n dé€ (5n + 14) chia hét cho (n + 2).

Hudng dan gidi
Tacdbn+14=5.(n+2)+4.
Ma 5.(n +2) chia hét cho (n +2).
Do d6 (5n + 14) chia hét cho (n +2) <4 chia hét cho (n +2) < (n +2) la wdc cua 4.
©M+2) €{1;2; 4}
=ne{o;2}.
Vay vdin €{0; 2} thi (5n + 14) chia hét cho (n +2).

n+15
n+3

Bai toan 2. Tim so tu nhién n dé la s6 tu nhién.

Hudng dan gidi
n+15
n+3

bé

la sO ty nhién thi (n + 15) chia hét cho (n + 3).

= [(n +15) - (n + 3)] chia hét cho (n + 3).
<12 chia hét cho (n +3) .
om+3)1aU12)={1;2;3;4;6;12}.
<n €{0;1; 3;9}.
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n+15
n+

Vay véin €{0; 1; 3; 9} thi 1a sO tw nhién.

Bai toan 3.Tim sO ty nhién n d€n?+3n+6 : n+ 3.

Huoéng dan gidi
Tacéo:n?+3n+6 : n+3
Suyran(n+3)+6: n+3 < 6:n+3

=n+3 € U®6)=(1;2;3,6}=>n=0;n=3.

\ e 4 N ~ A A? A ~ 4n +
Bai toan 4.Tim s6 nguyén n dé phan so6

O i1 A n A
1 o gia tri la mot so nguyén

Hudng dan gidi
, 4n+5 4n-2+7 n(2n-1)+7 7
Ta co: = = -n+
2n-1 2n-1 2n-1 2n-1

5
nguyén thi
2n-1 suy

=2n-1ec U@Z)={7;-1;1,7}
&S2ne {-6,0,2,8 ©ne{-301;4}

4n+5
2n-1

Vinnguyén nén dé nguyén

2n-1

Vay véin € {-3;0; 1; 4} thi

co gia tri la mot s6 nguyén

Bai toan 5.Tim sO tu nhién n dé biéu thitc sau la s6 ty nhién:
2n+2 5n+17  3n
B= + —
n+2 n+2 n+2

Huéng dan gidi
Ta co:
B_2n+2+5n+17_ 3n  2n+2+5n+17-3n 4n+19
n+2 n+2 n+2 n+2 n+2

_An+2)+11_, 1

n+2 n+?2

Dé B 1a sO tu nhién thi 1a s tw nhién

n+2
=11 (n+2) > n+2 e U(11) = {+1;+11}
Don+2>1nén n+2=11 =n=9
Vayn=9thiB e N
(k+1)2
k+23

Bai toan 6. Tim k nguyén duong 16n nhat dé ta c6 s6 n = la mot s6 nguyén duong
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Hudng dan gidi
k+1)* K2 k +23)(k —21)+ 484
Tacé:nz( +) =k +2k+1=( T )( )+ =k—-1+ 484 keZ" nlamot
k +23 k +23 k +23 k +23

s0 nguyén duong khi va chi khi k +23|484, k +23> 23

k+23=121 {k=98

Ta c6 484 = 222=4.121= 44.21 = =
{k+23=44 k=21

V6ik =98, tacon=81

Voik=21,tacon=11

Vay gia tri k 16n nhat thdéa man yéu cau bai toan 1a 98.
7~ Dang 3: Tim s6 biét UCLN ctia chiing

* Co s6 phwong phap:

* Né&u biét UCLN(a, b) = K thi a = K.m va b = K.n v6i UCLN(m; n) =1 (Ia diéu kién
ctia s6 m, n can tim) , tir d6 tim dwgc a va b.
* Vi du minh hoa:

Bai toan 1. Tim hai sO tw nhién a, b, biét rz‘?mg: a+b=162va UCLN(a, b)=18

Hudng dan gidi
Giastr a<b
Tacé: a+b=162, (a,b)=18
a=18m
Dt véi (m,n)=1,m<n
b =18n
Tt a+b=162=18(m+n)=162=m+n=9

Do (m,n)=1,1ap bang:

m 1 2 3 4
n 8 7 6 5
a 18 36 loai 72
b 144 126 90

K&t luan: Céc s6 can tim la: (18;144);(36;126);(72;90)

Bai toan 2. Tim hai s8 nho hon 200, biét hiéu ctia chting bang 90 va UCLN 1a 15

Hudng dan gidi
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Goi hai s6 can tim la a, b (a,b e N;a,b < 200)

Ta cé: a—b=90; (a,b)=15

. [a=15m (m,n)=1 (m,n)=1
Dat = =
b =15n (mM-n)=90 |[m-n=6
o 15m < 200 m<13
Lai co: a,b <200 = =
15n < 200 n<13
m n a b
13 7 195 105
11 5 65 75
7 1 85 15

Vay: (a,b) = (195;105),(65;75),(85;15).

Bai toan 3. Tim hai s8 tw nhién c6 tich bang 432 va UCLN bang 6

Huéng dan gidi
Ta co: ab=432; (a,b)=6(a<b)

bat a=6m,b=6n véi (m,n)=1vam< n =36mn=432=mn=12

Ta duoc:
m n a b
1 12 6 72
3 4 18 24

Vay (a,b)=(6;72),(18,24)
Bai toan 4. Tim hai sd a, b biét 7a = 11b va UCLN(a; b)=45

Hudng dan gidi
Tt gia thiét suyraa>b
a=45a
b )=1(a =
podsy (BR)=h(a=b)

. a 11 a 11 a=11 _ , . a=45.11=495
- = = = ; :1:
Ma =725 77 :{bl=7 v (i) >{b=45.7=315

Vay hai s6 a,b can tim la a =495 va b =315

Tir UCLN(a; b) = 45= {
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I~ Dang 4: Cac bai toan phéi hgp giita BCNN cuia cac s6 véi UCLN ctia chiing
* Co s0 phuwong phap:

* Néu biét BCNN (a, b) = K thi ta goi UCLN(a; b) = d thi a = m.d va b = n.d véi
UCLN(m; n) =1 (la diéu kién ctia s6 m, n can tim) , ttt d6 tim dwoc a va b.
* Vi du minh hoa:

Bai toan 1. Cho a =1980,b = 2100.
a) Tim (a,b) va [a,b].
b) So sanh [a,b].(a,b)véi ab. Chitng minh nhan xét d6 d6i voi hai s8 tw nhién ava b
khac O tay y.
( Ning cao va phat trién 16p 6 tdp 1 - Vii Hitu Binh)

Hudng dan gidi
a) 1980=2°3"5.11, 2100=2>3.5°7.
UCLN(1980, 2100) = 2°.3.5=60

BCNN (1980, 2100) =2°.3%.5%.7.11=69300.

b) [1980,2100].(1980, 2100)=1980.2100( déu bang 4158000). Ta sé ching minh
réng [a, b].(a,b):a.b

Cich 1. Trong cach giai nay, cac thtra s0 riéng cing duoc coi nhu cac thira sO
chung, chang han achtta thita s3 11,b khoéng chita thita s8 11 thi ra coi nhu b chiza

thtra s8 11 v4i s6 mii bang 0. Véi cach viét nay, trong vi du trén ta c6:

1980 = 2°.3%5.7°.11.

2100 = 2°.3.5%.7.11°.

(1980,2100)1a tich cdc thira s§ chung v6i s6 mii nhé nhat 22325.7°.11° = 60.
[1980,2100] 1a tich céc thira s6 chung véi s6 mii 16n nhat 22.3%.5%.7.11=69300.

Bay gio ta ching minh trong truong hop tong quat:

[a,b].(a,b)=2ab (1)

Khi phan tich ra thira s6 nguyén t8, cac thira s& nguyén t6 ¢ hai vé€ cua (1)

chinh la cac thira sd nguyén t0 co trong ava b. Ta sé ching t6 rang hai v€ chita cac
thira sO nguyén t6 nhu nhau véi s6 ma twong ting bang nhau.
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Goi pla thira s6 nguyon td tuy y trong coc thira sé nguyon té nhu vay. Gia st sé mii
cla ptrong a 1a x,s6 mii cla p trong bla ytrong dd xva ycu thé bang 0. Khung mat
ténh téng quot, giad s rang x>y. Khi dd vé& phdi cha (1) chéa p v&isé mi x+Yy. Cin &
vé troi, [a, b] chita p v&i s6 mi x, (a, b) ch&t p v&i s6 mii y non vé troi cling chira p vdi
sO mii X+Y.

Céch 2. Goi d =(ab) thd a=da’b=db’ (1), trong dd (a’b’) =1.
Dat %b =m (2), ta can chirng minh rdng [a,b]=m.

DE chirng minh diéu nay, can chirng td ton tai coc s6 ty nhidn x, y sao cho m=ax,
m=byva (x,y) = 1.

That vay tir (1) va (2) suy ra m= a.g =ab,
m:b.gzbat Do dd, tachon x=b',y=a, thé th (x,y)=1v& (a,b')=1.

Vay %b =[a,b],tc 1a [a,b].(a,b)=ab.

Bai toon 2. Tom hai s6 tu nhion biét rang UCLN cuta chyng bang 10, BCNN cuda chyng bang 900.

Hudng dan gidi
Goi coc s& phai tom 13 a va b, gid s&r a<b. Ta ci (a,b)=10 non. a=10a’, b = 10b,
(@a,b)=La’<b'. Dodd ab=100a'b' (1). Mitkhéc ab=[a,b].(a,b) =900.10=9000 (2).
Tir (1) va (2) suyra a'b'=90. Ta ci coc trwong hop :

a 1 2 3 4
b' 90 45 18 10
Suy ra:
10 20 50 90
b 900 450 180 100

Bai toan 3. Tim hai s8 tw nhién a, b sao cho tong caia UCLN va BCNN 1a 15

Hudng dan gidi
Giasra<b

Goi d= UCLN( a; b) :{ijz (a, <b), (a;b)=1, vad<15

Nén BCNN(a; b) =a,.0,.d
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Theo bai ra ta cé: d+a,.bd=15=>d(1+a.hb )=15=>d eU(15)={1;3,5;15} , Ma d < 15,

Nén
THI: d=1=ab =14= 2 2=l hod
:d= b = odc
- b =14=b=14 '
a=1=>a=3
TH2:d=3=ab =4=
b=4=b=12
=l1=>a=5
TH3: d=5=ak =2=>]"
b =2=b=10
Vay céac cdp sd (a; b) can tim la: (1;14), (2;7), (3; 12), (5; 10) va dao nguoc lai.
~ Dang 5: Cac bai toan lién quan dén hai s6 nguyén t6 cung nhau
* Co s6 phwong phap: D& chirng minh hai sd la nguyén t6 cung nhau, ta chitng minh

ching c6 UCLN = 1.

* Vi du minh hoa:

Bai toan 1. Chting minh rang:
a) Hai s6 tw nhién lién ti€p (khac 0) la hai s6 nguyén t6 cung nhau

b) Hai sd 1¢ lién tiép la hai s& nguyén t6 cung nhau.
¢) 2n+1va3n+1(neN )lahaisd nguyén té cung nhau.

Huéng dan gidi
a)Goid € UC (n, ntl) :>(n+1)—n§d =1:d=d=1.Vay nvan+1 lahai sd nguyén t&
cung nhau.

b) Goid € UC (2n+1, 2n+3) =(2n+3)—(2n+1):d = 2id =d {1, 2}

Nhung d # 2vid la wdc ctia s 1é. Vay d = 1.
Vay (2n + 1) va (2n + 3) 1a hai s6 nguyén t& cung nhau.
c) Goid € UC (2n+1,3n+1) =3(2n+1)-2(3n+1)id =1lid =d =1.

Vay 2n + 1 va 3n +1 la hai s& nguyén t6 cung nhau

Bai toan 2. Cho a va b la hai s6 nguyén td cung nhau. Chiing minh rang cac so sau cling la

hai s6 nguyén td cing nhau:
a)avaa+b b)a? vaa+b c)abvaa+b.

Huéng dan gidi

Trang 12
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a) Goi d eUC(a, a+b) =(a+b)—aid =bid Talaicd: aid =d eUC(a, b), do d6
d=1 (viavab la hai s nguyén t6 cung nhau). Vay (a, a+b)=1.

b) Gia st a2 va a + b cung chia hét cho sd nguyén t6 d thi a chia hét cho d, do d6
b cling chia hét cho d. Nhw vay a va b cung chia hét cho sd nguyén t6 d, trai
vodi gia thiét (a, b) = 1.

Vay a? va a + b la hai s6 nguyén t6 cung nhau.

c) Gia str ab va a + b cung chia hét cho sd nguyén t& d. Ton tai mot trong hai
thtra sO a va b, ch:fmg han la a, chia hét cho d, do d6 b cling chia hét cho d,
trai vdi (a, b) = 1.

Vay (ab, a+b)=1.

Bai toan 3. Tim s0 ty nhién n d€ cac s6: 9n +24 va 3n+4 1a cac sO nguyén td cung nhau?

Hudng dan gidi
Gia st 9n+24 va 3n + 4 cung chia hét cho s& nguyén t6 d.
Ta c6 (9n+24)-3(3n+4)id=12:d=d e{23}. Dieu kién d€ (9n+24,3n+4) = 1la
d=2,d=3 . Ta dé thdy d #3 vi 3n +4 khong chia hét cho 3. Muén d #2 thi it nhat mot
trong hai s6 9n+24 hodc 3n +4 khong chia hét cho 2.
Ta thay 9n + 24 1a s6 1é suy ran 1é, 3n+4 1é suy ran 1é.
Vay d& (9n+24, 3n+4) = 1 thi n phai 1a s5 1é.

Bai toan 4. Tim n d€ 18n + 3 va 31n + 7 la hai s6 nguyén t6 cung nhau

Hudng dan gidi
Goi UCLN( 18n+3; 2In+7)=d, d eN"
18n+3:d N 7(18n+3)id
2In+7:d 6(21n+7):d
=d eU (21) = {+1;,3,47;+21]
Do 21n+7:d, Ma 21n+7 khéng chia hét cho 3, nén d=1 hodc d=7
Dé hai s6 18n+3 va 21n+7 la hai sd nguyen t0 thi d khac 7 hay
18n+377 = 18n+3-21/7 =18n-18/7 =18(n-1) 7=>n-117

—=n-1#7k=>n=#7k+l
Vay n#7k +1 véi k 1a s8 tie nhién thi 18n+3 va 21n+7 la hai sd nguyén t&

Khi dé tacd: { = (126n +42)—(126n+21):d = 21id
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7~ Dang 6: Cac bai toan vé phan sg tdi gian
* Co s¢ phwong phap: Mot phan s& 1a t6i gian khi ttr s6 va mau s& cé wdc chung 16n nhat
bang 1.

* Vi du minh hoa:

N 2
Bai toan 1. Chiing minh rang 3:: :i

la phéan s6 t6i gian vdi moi s6 tw nhién n.

Hudng dan gidi

Goi d 1a wdc chung cta (2n + 3) va (3n + 4). Suy ra:

2 —2(3n+4)id =1 U
an+did 2(3n+4)5d:>3( n+3)-2(3n+4)id =1id =d eU(1)

{2n+35d {3(2n+3)§d
MaU@) ={-1]}=d e{-11}

2N+ N
2 la phan s6 toi gian.

Vay

2In+4
14n+3

Bai toan 2. Chiing minh rang la phéan s6 t6i gian vdi moi s6 tw nhién n.

Hudng dan gidi
2in+4id (1)

Cich1: Goi(2n+4,14n+3)=d = ,
14n+3id  (2)

=7n+1i3=14n+2:3 (3)

T (1) va(3)suyra lid =d =1

A

2In+4
Vay i
14n+3

la phéan s6 t6i gian vdi moi s6 tw nhién n.

, 2In+4
Cdch 2: Gia st phan s6 i
14n+3

chua tdi gian

Suy ra 21n + 1 va 14n + 3 c¢6 mot wéc sd chung nguyén td d.

= (2In+4)—(14n+3) = 7n+1id
= 14n +2id

Do dé: (14n+3)—(14n+1)=1id vo Iy

Vay bai toan dugc chitng minh.

N 4 ’ . M 2n+3 \ A AN A .5 s . - AN oA
Bai toan 3. Chirng minh rang —; la phan s6 toi gian voi moi s6 tw nhién n.

n“+3n+2
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Hudng dan gidi
2n+3 2n+3

Ta viét lai: =
avietial n*+3n+2 (n+1)(n+2)

Don+1van+2lahai sd tu nhién lién tiép nén nguyén td cung nhau = (n +1Ln+ 2) =1

Suy ra tong ctia chung 1a (n + 1) + (n + 2) = 2n + 3 va tich ctia chung la

(n+1)(n+2)=n*+3n+2cling nguyén t8 cling nhau.

+3

,ne N 1a phan so tdi gian.
n®+3n+2 P &

Vay phan so

, N
Bai toan 4. Dinh n d¢ +8

la phan s6 t6i gian véin la s6 ty nhién.

Hudng dan gidi
pe .t 85 5 phén s6 t5i gian thi (n + 8, 2n - 5) = 1

Gia st d la mot wdc nguyeén to ctia 2n — 5 van + 8. Suy ra: {j || ;:_85 ((;))

T (1) va (2) suy ra: d|2(n+8)=(2n-5)+21 (3)

Dodé d|21=d =37

Muon cho phén s6 t6i gian thi diéu kién can va du la (n + 8) khong chia hét cho 3 va
7.

Do ddé: n#3k+1,n=7m—-1vdi k,me N

A . Y A LA M g o oA~ N8
Vay n#3k+1va n#7m-1la diéu kién can tim dé phan so o5 toi gian.

7~ Dang 7: Tim UCLN ctia cic bi€u thirc s6
* Vi du minh hoa:

Bai toan 1. Tim UCLN cta 2n—-1 va 9n+4 (n € N).

Hudng dan gidi
Goide UC(2n - 1,9n +4)=2(9n+4)-9(2n-1)id =17id =d e {17;1}
Vi 2n-1:17 = 2n-18:17 < 2(n—9):17 < n-9:17 & n=17k+9 véi ke N

Né&u n =17k +9 thi 2n - 1:17 va 9n + 4 = 9(17k + 9)+ 4 = Boi 17 + 85:17
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do d6 (2n-1,9n+4)=17.

Néu n#17k+9 thi 2n - 1 khong chia hét cho 17 do d6 2n-19n+4) =1

n(n+1)

Bai toan 2. Tim UCLN caa va 2n+1 (n € N*).

Huoéng dan gidi

n(n+1)

Goi d EU(:[ ,2n+1} thi n(n+l)§d va 2n+1:d

Suy ra n(2n+1)—n(n+1)§d tiecla n*:d.

Tee N(N+1):d va n?id suyra nid.Talaicé 2n+1id, do d6 1id nén d =1
n(n+1

Vay UCLN cta va 2n + 1 bang 1.

7 Dang 8: Lién hé giita phép chia c6 dw véi phép chia hét, UCLN, BCNN

* Co s0 phuwong phap:

* Néu so tir nhién a chia cho s0 ty nhién b duwocso dulak=a-k:ib
*Néua:bvaa:icmaUCLN(a, b)=1 = a chia hét cho tich b.c (a, b, c € N)
*Néu a:bvaaicmaalasénhonhidt = a=BCNN(a, b) (a, b, c € N)
*Néuaibvam:ibmablénnhidt = b=U CLN(a, m) (a, b, m € N)

* Vi du minh hoa:

Bai toan 1. Ban Nam nghi 1 s6 c¢6 3 chira s8, néu bét s6 dé di 8 thi duwoc 186 : 7, néu bot s6

dé di 9 thi duoc 1 s6 : 8, néu bdt s6 dé di 10 thi duwoc 1 s6 : 9, Hoi ban Nam nghi s6 nao?

Huéng dan gidi
Goi x 1a s6 ban Nam da nghi, Diéu kién: 99 < x <1000
X—8:7 x—1:7
Theo bai ra ta cd: < X—9:8 = {x-1:8 = x-1:7;8,9= x—1e BC(7;8;9)
x—10:9 x—1:9
x—1€{0;504;1008;.....} = x & {1,505;1009;....}, Ma 99 < x < 1000 nén x = 505

Vay s0 c6 ba chit s6 ma ban Nam nghi la 505

Bai toan 2. Tim sO tw nhién a nhd nhat sao cho chia a cho 3, cho 5, cho 7 dwoc cac s6 duw
theotht twla 2, 3, 4

Hudng dan gidi
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a=3m+2 2a=6m+4 2a-1:3
Theo bai ra ta c6: <a=5n+3 (m,n,pe N)=:2a=10n+6 = {2a-1:5=2a-1e BC(3;5,7)
a=7p+4 2a=14p+8 2a-1:7

Vi a nho nhét nén 2a - 1 nhé nhat khac 0 hay 2a - 1 =BCNN( 3; 5; 7) = 105 =2a =106
—=a=>53
Vay s0 ti nhién nhé nhat can tim la 53

Bai toan 3. Tim sO tw nhién nho nhat khi chia cho 5, 7, 9 ¢4 sO dw theo tht tw 142 3, 4, 5

Huoéng dan gidi

Goi s0 tir nhién can tim 1a a. Theo bai ra ta co:

a=5m+3 2a=10m+6 2a-1:5

a=7n+4(mnpeN)=:2a=14n+8 = {2a-1i7=2a-1eBC(9;57)

a=9p+5 2a=18p+10 2a-1:9
Vi a nho nhét nén 2a - 1 nhé nhat khac 0 hay 2a-1=BCNN(9; 5;7) =315 =2a =316
=a =158

Vay s6 ty nhién nhé nhat can tim la 158

Bai toan 4. Linh va Mai cing mua mot s6 hop but chi mau, sd bt dung trong mdi hop
bang nhau va 16n hon 1. K&t qua Linh c6 15 btt chi mau va Mai c6 18 btt chi mau héi mdi
hop cd bao nhiéu chiéc bat?

Huéng dan gidi
Goi s0 but trong mdi hop 1a a. Biéu kién: ae N,a<15 va a>1

Theo baira taco:15:ava18:a, Nén ala 1 wdc chung cua 15 va 18
Va a phai 16n hon 1 va nho hon 15 = két qua duoc a=3

Bai toan 5. Hai 16p 6A va 6B tham gia phong trao tét trong cay, moi em trong 1 s8 cay nhuw
nhau, két qua 16p 6A trong duoc 132 cay vag 6B duoc 135 cay. Hoi mdi 16p cé bao nhiéu
hoc sinh.

Hudng dan gidi
Goi 58 cdy mdi em trong duoc 1a a, Diéu kién: ae N,a<132,a>1
Theo bai ra ta c6: 132} a va 135 a khi d6 ta thdy aeUC(132;135) = {1;3}
Vay a=3, Khi d6 16p 6A c6 132 : 3 =44 hoc sinh va 16p 6B c6 135 : 3 =45 hoc sinh.

Bai toan 6. Trong cudc thi HSG cap tinh ¢6 ba mén Toan Van Anh ,s6 hoc sinh tham gia
nhu sau:Van ¢ 96 hoc sinh, Toan c6 120 hoc sinh va Anh c6 72 hoc sinh.Trong budi tong
két cac ban duwoc tham gia phan cong ding thanh hang doc sao cho moi hang c6 s6 ban thi
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moi mon bang nhau.Héi c6 thé phan hoc sinh déing thanh it nhat bao nhiéu hang?

Hudng dan gidi
Goi s6 hoc sinh ding & mdi hang 1a a. Diéu kién: ae N,a<72va a>1
Vi mbi hang c6 s8 hoc sinh mdi mén bang nhau nén ta cé:
96:a;120:ava72:a,
D¢ c6 it nhat bao nhiéu hang thi s6 hoc sinh phai la 16n nhat hay a 16n nhat
Hay a = UCLN (96 ; 120 ; 72) = 24, Vay s6 hang can tim la : (96 + 120 + 72) : 24 = 12 hang
7~ Dang9: Tim UCLN ctia hai s§ bang thuat toan O-clit
* Co s0 phuwong phap:
a) Truong hop b|a thi(a, b)=b
b) Treong hop bta gia sita=bq+ c thi(a, b) = (b, ¢).

Thudt todn Euclid.

Gia su: a b
a=bgq+r,0<r,<b b I q
b=rqg +1,,0<r,<n;
n=rq,+n0<n<r, il b il
I3 | Q2
Mo =gl +1,0<T, <1
coorq e
Thuat toan Euclid phai két thiec voi s6 du [y @ «— (a,b)
r.,#0
Theo b) ta ¢6 0 d,

(ab)=(br)=(r.r)=..=(r4r)=Tr,.
Vay UCLN(a, b) 1a s6 du cudi cung khéc 0 trong thuat toan Euclid.

* Vi du minh hoa:

Bai toan 1. Dung thuét toan Euclid d€ chimg minh : (n“ +3n* +1,n° + 2n) =1.

Hudng dan gidi
Tacé n*+3n* +1=(n°+2n)n+n’+1
n’+2n=(n*+1)+n
n’+1=nn+1

n=1n+0
Vay (n*+3n” +1,n’ +2n) =1.
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Bai toan 2. Cho hai s0 tw nhién a va b (a > b).

a) Chitng minh rang néu a chia hét cho b thi (a,b) =bh.

b) Chttng minh rang néu a khong chia hét cho b thi UCLN cta hai s6 bang UCLN
cua s6 nho va sO du trong phép chia s6 16n cho s6 nho.

c) Dung c4c nhéan xét trén dé€ tim UCLN(72, 56)

(Néng cao va phit trién 16p 6 tdp 1)
Hudng dan gidi

a) Moi wdc chung ctia a va b hién nhién la wéc cua b. Dao lai, do a chia hét cho b
nén b 1a wéc chung ctia a va b. Vay (a,b) =b.

b) Goi r la s6 du trong phép chia a cho b(a>b). Ta c6 a=bk+r(k € N), can chiing
minh rang (a,b) = (b, r).

That vay, néu a va b cung chia hét cho d thi r chia hét cho d, do d6 wéc chung cua
a va b cling 1a wéc chung cta b va r (1). Bao lai néu b va r cung chia hét cho d thi a
chia hét cho d, do d6 wéc chung cua b va r cling la wéc chung cia a va b (2). Tk (1) va
(2) suy ra tap hop cac wéc chung ctia a va b va tap hop cac wdc chung ctia b va r bang
nhau. Do d6 hai s8 16n nhat trong hai tap hop dé ciing bang nhau, ttc 1a (a,b) = (b, ).

¢) 72 chia 56 du 16 nén (72,56) =(56,16) ;

56chia 16 du 8 nén (56,16) = (16,8) ;

16 chia hét cho 8 nén (16,8) =8. Vay (72,56) =8.

Nhén x6t : Giad st a khung chia hétcho b va a chiacho b dw r,, b chiacho r, dv r,, 1;
chia cho r,dv I,....,I _,chiacho r _,duv r ,r._,chiacho r, dw 0(ddy sé b,r,1,,...r, 1a déy s ty
nhion gidm dan non s6 phop chia 13 hitu han do did qué trdnh tron két thirc véi mot s6 du bang 0).
Theo chirng minh & v6 du tron ta cd (a,b)=(b,r,)=(r,1,)=...(T,,,r,)=r,v& 1, chia hét chor,

Nhu vdy UCLN (a,b) 1a s6 chia cudi cung trong doy coc phop chia lion tiép a cho b, b cho
I, 1, cho I,,..., trong du I, T,,... la 8O duw trong coc phop chia theo thir ty tron.

Trong thyc hanh nguoi ta dat ténh nhu sau :

72 | 56
56| 16 1
16 8 3
0 2 ]
Viéc thyc hién mot doy phop chia lion tiép nhu tron duwgc goi

1a thuét toon O clit.

Truwong hgp tdm UCLN cla ba s6, ta tdm UCLN cua hai s6 roi tdm UCLN cla két qua véi so
thir ba.
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Bai toan 3. Tim UCLN( a,b) biét a la s6 gom 1991 chit s8 2; b 1a s& gom 8 chir s6 2.

Hudng dan gidi
Ta cd: 1991 chia8 dw 7, con 8 chia7 du 1
Theo thuat toan O- Clit:

(a,b)=(22..2,22..2)=(22..2,22 .2)=(22 ..2,2)=2.
1991562 8562 8562 7562 756 2

Bai toan 4. Tim UCLN cua

a) 11..1vall..1l b) 123456789 va 987654321.
200461 8561

(Chuyén dé boi duong hoc sinh gidi todn THCS phiin s6 hoc- Nguyén Vii Thanh)

Hudng dan gidi

a) Goia= 11..1 b=11..1.Tacé 2000:8nén 11..1=11...111...1...11...1h.

2004 so 1 8s0 1 2000 so 1 8s0l 8sol 8s0l
2000 so 1

Do d6 a=11..10000+1111=bq+1111=> (a,b) = (b,1111) =1111 (do b:1111).

2000 so 1

b) Goia=987654321; b =123456789. Ta co:
a=8b+9=(ab)=(h,9)=9(dob:9).

C. BAITAP AP DUNG
Cau 1. Tim s6 chia va thuong ctia mot phép chia c6 s8 bi chia bang 145, s8 du bang 12 biét
rang thuwong khac 1 (s& chia va thirong 1a cac s6 tu nhién).
Cau 2. Hay viét s6 108 duwéi dang tong cac sO tw nhién lién tiép 16n hon 0.
Cau 3.Tim s6 tw nhién n dé 3n + 4 chia hét chon - 1.
Cidud4.TimaeNdé€a+1labdichaa-1
Cau 5.Tim s6 tw nhién sao cho 4n - 5 chia hét cho 2n -1
Céu 6.Tim s6 nguyén n dé&: 5+n°—2n chia hét cho n—2

Cau 7. Tim s8 nguyén n dé&n° +4 chia hét cho n+2

n 4 A~ 2 4 n A A? A ~ n +1 7 .7 . \ A ~ A
Cau 8.Tim tat ca cac so nguyén n dé phan so o gia tri la mot so nguyeén.

Cau 9. Tim s8 tu nhién c6 ba chit s6, biét rang né ting gdp N lan néu cong mdi chir s6 cta
n6é véi N (N la s6 tw nhién, c6 thé gdom mot hodc nhiéu chir s6)

Cau 10. Tim s8 tu nhién a biét rang 264 chia cho adu 24, con 363 chia cho adu 43.

Cau 11. Tim s8 tw nhién a biét rang 398 chia cho @ thi dw 38, con 450 chia cho a thi du 18.
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Cau 12. Co6 100 quyén vo va 90 but chi dugce thuong déu cho mot s6 hoc sinh, con lai 4
quyén vé va 18 but chi khong du chia déu. Tinh s& hoc sinh duoc thuwong,.
Cau 13. Phan thuong cho hoc sinh ctia mét 16p hoc gom 128 vé, 48 but chi, 192nhan vo. Co
thé chia dwoc nhiéu nhat thanh bao nhiéu phan thudng nhw nhau, mdi phan thuéng gom
bao nhiéu v, but chi, nhan vé?
Cau 14. Tim s0 tw nhién a nho nhat sao cho a chia cho 3, cho 5, cho 7 dwoc s6 du theo
thie tela 2,3, 4
Cau 15. Mot cude thi chay tiép stic theo vong tron gom nhiéu ching. Biét rang chu vi
duong tron 1a330mM , mdi chang dai 75m , dia diém xudt phat va két thic cing mot cho.
Hoi cudc thi 6 it nhdt mdy chang?
Cau 16. Tim sd tue nhién c6 ba chit so, sao cho chia né cho 17, cho 25 dwoc cac s6 dw theo
th twla 8 va 16.
Cau 17. Tim s6 tw nhién n 1én nhat c¢6 ba chit s6, sao cho n chia cho 8 thi du 7, chia cho
31 thi dw 28.
Cau 18. Néu xép mét sd sach vao timg til0 cudn thi vira hét, vao tirmg tai 12 cudn thi
thira 2 cudn, vao ting tti 18 cudn thi thita 8 cudn. biét rang s6 sach trong khoang tir
715 dén 1000. Tinh s6 sach d6?
Cau 19. Hai 16p 6A,6B cung thu nhdt mot s6 gidy vun b::fmg nhau. Trong 16p 6A,mot ban
thu dugc 25kg, con lai mdi ban thu 10kg . Tinh s8 hoc sinh mdi 16p, biét rang s6 gidy moi
16p thu dugc trong khoang tir 200kg dén 300kg .
Cau 20. C6 hai chiéc dong ho(cd kim gio va kim phut). Trong mot ngay, chiéc thit nhat
chay nhanh 2 phut, chiéc thit hai chay cham 3 phut. Ca hai dong ho duoc 1dy lai gio chinh
xac. Hoi sau it nhat bao lau, ca hai dong ho lai chay chinh xac?
C4u 21.Tim hai sO ti nhién biét réng:

a) Hiéu ctia chting bang 84, UCLN bang 28, cac s§ d6 trong khoang tlr 300 dén 440.

b) Hiéu ctia chting bang 48, UCLN bang 12.
Cau 22. Tim hai s6 t nhién biét rang UCLN cta chting bang 36 va tong ctia chiing bang
432
Cau 23. Tim hai s6 tw nhién biét rang tich ctia chting bang 864 va UCLN ctiané 1a 6
Cau 24. Chting minh rang 14n+3 va 21n +4 (n e N )la hai s8 nguyén t& ciing nhau
Cau 25. Chiing minh rang 2n+1 va 6n+5 la hai s6 nguyén t& cing nhau
Cau 26.BCNN ctia 2 s8 tie nhién bang 770, mot s bang 14. Tim s kia.
Cau 27. Cho a va b 1a hai s§ nguyén t& cing nhau. Chting minh rang cac s6 sau ciing la
hai sd nguyén t& cung nhau:

a)b va a—b(a>bh);

b) a®*+b® va ab.
Cau 28. Chttng minh réng néu sd ¢ nguyén tS ciing nhau véi a va véi b thi ¢ nguyén t&
cung nhau vdi tich ab.
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C4u 29. Tim sO tr nhién n sao cho:
a) 4n—5 chia hét cho 13;
b) 5n+1 chia hét cho 7;
c) 25n+3 chia hét cho 53.
Cau 30. Tim s6 ty nhién n d€ cac sO sau nguyén to cing nhau:
a) 4n+3 va 2n+3;
b) 7n+13 va 2n+ 4;
c) IN+24 va 3n+4;
d) 18n+3 va 2In+7.
Cau 31. Chitng minh rang c6 vo s8 s8 tw nhién n d&& n+15 va n+72 1a hai s§ nguyén t&
cung nhau .

Cau 32. Cho (a,b)=1. Tim
a) (a+b,a-b) b) (7a+9b,3a+8b)
Cau 33. Tim a, b biét:
a) [a,b]+(a,b)=55;
b) [a,b]—(a,b)=5;
c) [a,b]+(a,b)=35.
Cau 34. Tim UCLN ctia cic s8 sau bang thuat todn O-clit:
a) (187231,165148);
b) (11...1,11...0).

100 chuso 8chuso
Cau 35. Tim [n;n+1;n+2]
Cau 36. Timn e N biét n<30d€ cac s6 3n+4 va 5n+1 c6 wdc chung 1én hon 1.

co gia tri la sd nguyeén.

Cau 37. Tim s6 nguyén n d€ phan so 2nn +21
+

Cau 38. Ba xe buyt cung khoi hanh ltac 6 gio sang tir mot bén xe va di theo 3 hudng
khac nhau. Xe thit nhdt quay vé bén sau 1 gio 5 phut va sau 10 phut lai di. Xe th
hai quay vé bén sau 56 phut va lai di sau 4 phut. Xe thit ba quay vé bén sau 48 phut

va sau 2 phut lai di. Hoi ba xe lai cung xuat phat tit bén lan th hai vao lic may

gio?
Cau 39. Chitng minh rang véi moi s8 nguyén duong n thi phan s§ B iE ludn tdi gian.
. 6n+5
Cau 40. Cho phan s6: P = - (neN).
3n+2

a) Chiing to rang phan s6 P 1a phan s6 t6i gian.

b) Vi gid tri nao cua n thi phan s6 P ¢6 gia tri 16n nhat?

THCS.TOANMATH.com Trang 22



TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

Cau 41. Tim hai s6 nguyén duong biét a + 2b = 48 va UCLN(a; b) + 3.BCNN(a; b) = 114
Cau 42. Cho (a, b) =1, tim (11a + 2b, 18a + 5b).

Cau 43. Chting minh rang (a, b) = (5a + 3b, 13a + 8b)

Cau 44. Cho ba s0 tu nhién a, b, c nguyén t6 cung nhau d6i mot.
Chting minh rang (ab + bc + ca, abc) = 1

CAu 45. Tim tat cac cac s8 tw nhién a, b nguyén t& cling nhau biét rang:

a+b 8

a’—ab+b® 73

Ciu 46. Cho m,n € N, 1<m < n. Chting minh r::ing: (22n +1, 27 +1) =1

Cau47.Cho 1<m,neN. Tim (2" -1, 2" 1)

Cau 48. Tim hai s6 tu nhién a va b, biét: UCLN (@,b) =15 va BCNN (a,b) = 300;
Cau49.Cho aeZ, tim (3, a+2)

Cau 50. Cho a, m 1a cac s6 nguyén 16n hon 1. Chttng minh rang :

(1+a+a2 bt a'“‘l,a—l) =(m,a-1).

Cau 51. Chiing minh réng néu a, b, c 1a cac so 1é thi [a;b , szrC , C;aj = (a,b,c).

Cau 52. Téng cac s8 tw nhién a,,a,,...., a,,bang 999. Hoi wéc s6 chung 16n nhat ctia chiing
c6 thé nhan gia tri 16n nhat béng bao nhiéu ?

Cau 53. Cho (a, b) =1, tim (11a + 2b, 18a + 5b)

Cau 54. Cho (m, n) = 1. Tim (m +n,m* + nz).

Cau 55. Chiing minh rang cac phan sd sau t8i gian véi moi e Z.

) 2In+4 b) 2n+1
14n+3’ 2n(n+1)

Cau 56. Tim s6 nguyén n d€ cac phan sd sau t6i gian.
a) 18n+3; b)2n+3.
2In+7 n+7

Cau 57.Tim hai so tw nhién a, b théoa man a+b =128 va (a, b) =16.

C4u 58.Tim UCLN ctia ab +bava 33 véi a + b khong chia hét cho 3

Cau 59. Chttng minh rang mot s§ tw nhién c6 ba chit s& tan cung la 136 thi it nhat c6 4 wdc
s0 duong.

Cau 60. Chttrng minh rang néu |kn—Im|=1thi (ma+nb,ka+Ib) =(a,b).
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Cau 61. Tim UCLN ctia tat ca cac s6 ¢d 9 chir s6 duoc viét boi cac chitsd 1,2, 3, ..., 9 va
trong cac s0 do6 cac chit s6 déu khac nhau.

Cau 62. Cho (a, b) =1 tim UCLN ctia 2a + b va a(a + b)
Ciu 63. Chiing minh cac phan sd sau t6i gian véin la s6 nguyén

12n+1 b) 15n* +8n +6
30n+2’ 30n% +21n+13

~ A o oA A 134N
Cau 64. Tim s6 nguyén n dé phan so

a)

to1 gian.

N ’ . \ n \ n Ao .2
Cau 65. Chitng minh rang néu 5n% +1:6 thi E va § toi gian.

8 31
n+9'n+10" "'n+33

Cau 66. Tim sO tie nhién nho nhat dé€ cac phan so sau toi gian :

Cau 67. Tim sO tu nhién a, b biét ab =360, [a, b] =60.

Cau 68. Tim sO ti nhién nho nhat khi chiacho 2, 3,4, 5, 6,7, 8,9 c6so du lan lwotla 1, 2, 3,
4,5,6,7, 8.

Cau 69.Tim t4t ca cac cdp s6 (a;b)nguyén duong thda man hai diéu kién:
i) a,b déu khéac 1 va wdc sd chung 16n nhét caa a,bla 1.
ii) S8 N =ab(ab+1)(2ab+1) c6 dting 16 wdc s6 nguyén duong.
Cau 70. X4c dinh cac s6 nguyén t& p,gsao cho p’ —pg+2q° va 2p*+ pq+q° 1a cac s6

nguyeén to cung nhau.

Cau 71.Tim tat ca cdc s8 ty nhién khéc 0: a va b, sao cho: (a,b)=1 va % = %
a’+

(Thi hoc sinh gioi lop 9 TP. H6 Chi Minh nam 1992 — 1993)

Cau 72. Cho m, n la hai s6 nguyén td cung nhau. Tim uwdc chung 16n nhat cia m+n va
m®+n’.
Cau 73.Tim tat ca cac cdp s6 nguyén duong a, b thoa man 4a+1 va 4b—1 nguyén t6 cung
nhau, dong thoi a+b la wdc ctia 16ab+1.
Cau 74.Tim tdt ca cac cgp s8 (@;b)nguyén duong thoa man hai diéu kién:

i) a,b déu khéac 1 va wdc sd chung 16n nhét caa a,bla 1.

ii) S§ N =ab(ab+1)(2ab+1) c6 dting 16 wéc s8 nguyén dwong.

(Trich dé hoc sinh gioi toan Ddik Lik nam hoc 2017-2018)

- A . .~ M+l n+l o A
Céu 75.Cho hai s0 ty nhién m va n thoa man . + o la s6 nguyeén.
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Chting minh wéc chung 16n nhét cia m va n khong 1én hon vm+n
(Trich dé hoc sinh gioi I6p 9 Hai Diwrong nam hoc 2004-2005)
Cau 76.Cho ba s6 nguyén duong a,b,c d6i moét khac nhau va dong thoi thoa man cac diéu kién:
i) a lawdccua b+c+bc,
ii) b 1a w6c cua a+c+ac,
iii) ¢ la wéc ctia a+b+ab,
a) Hay chi ra b0 ba s0 (a, b, C) thoa man cac diéu kién trén.
b) Chting minh rang a,b,c khong thé dong thoi 1a cdc s8 nguyén t3.

(Trich dé vao 10 Chuyén Sw Pham Ha N§i nam 2007-2008)

HUONG DAN GIAI

Cau 1.

Goi X la sd chia, & la thuong, ta c6 145=ax+12(x>12). Nhu vay X la uéc cta
145-12 =133

Phan tich ra thira s6 nguyén td : 133=7.19

Ubc ctia 133 ma lon hon 12 1a 19 va 133

Néu s chia bang 19 thi thuong bang 7. Néu s8 chia bang 133 thi thuwong bang 1, trai
v6i dé bai.

Vay s& chia bang 19, thuong bang 7.
Cau 2. Gia str s8 108 viét dudi dang tdng ctia K s8 tw nhién lién tiép 1a N+1L,n+2,...,n+k
voi K,neNk>2 n+1>1 . Ta cé:

(n+1)+(n+2)+..+(n+k) =108

(2n+k+1)k 108

(2n+k+1).k =216

Bai toan dua dén viéc tim cac wdc cua 216. Ta dua ra hai nhan xét sau dé€ giam bot s6
treong hop phai xét:

1) 2n+k+1>k=>2

2) Hiéu (2n+k+1)—k =2n+1 la s6 1é nén trong hai s6 2n+k+1va k c6 mot s§
chan, mot so 1é.

Do d6 ta chi can tim wdc 1é caa 216, dong thoi trong hai s6 2n+k +1 va k cé tich
bang 216, chon k 1a s8 nho hon.

Phan tich ra thira s6 nguyén to: 216 = 233 Udclé ctia 216 1énhon 113 3,9, 27

V6i K =3 thi 2n+k+1=72 ta dugc N =34, do 46 108 =35+36+37

Vé6i K =9thi 2n+k+1=24 taduoc N =7,do d6 108=8+9+....+16
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Véi 2n+k +1=27 thik =8, ta dwoc N =9, do d6 108=10+11+...+17
Cau3.bé 3n+4:in—-1<1.(3n+4)-3.(n-1) n—-1<7:n—lhayn-1 € U®Y)
- n—1=1:> n=2
n—1=7 n=28

Vay véin=2hodc n=8thi3n+4: n-1

Ciu 4.D¢€ a +1 1a bdi ctia a -1 nén thi a+l la so nguyéna—+1 =1+ —
a-1 a-1 a-1

—>a-1€UQ2)={1,12}
=>a ={0,2,3} (théa man a € N)
Cau5.Tac64n-5=2(2n-1)-3
Dé€ 4n - 5 chia hét cho 2n-1 thi 3 chia hét cho2n-1
Véi2n - 1=1=>n=1
Véi2n - 1=3 =>n=2
Vayn=1;2
Cau 6.Tacé 5+n°—-2n =5+n(n-2)
=>5+n’-2n:(n-2)khi5: (n-2)
=n-2€UB)={-5,-1,1,5}
=>ne€{-3,1,3, 7}
Cau7.n’+4in+2=n(n+2)-2(n+2)+8n+2=8:n+2.
Tim dwoc: N=0, 2; 6.
n+1
Cau 8.Tac6 ;5 lasdnguyenkhi (n+1)in-2
Taco: n+1=[(n—2)+3]
Vay (n+1)in—2khi 3in-2=n-2eU(3) ={+L43} =>ne{-1,135}

Cau 9. Goi s8 phai tim 1a abc, ta c6 abc+1001+10n+n=abc.n Suy ra abcin.
Dat abc =nk (k e N) thi nk+111n=nkn.
Chia hai v& cho n#0 ta dwoc k +111=nk t&cla 111= k(n—l). Nhu vay k va n-1

la wdc cha 111.

Bai toan ¢ 4 dap so:

k n-1 n abc
1 111 112 112
3 37 38 114
37 3 4 148
111 1 2 222

THCS.TOANMATH.com Trang 26



TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

Cau 10.

S8 264 chia cho adw 24 nén a la wéc cua 264 —24 =240, a>24
S8 363 chia cho & du 43 nén A 1a tc cta 363—-43=320, a > 43
Do a la wdc chung ctia 240 va 320, ddng thoi a > 43 .

UCLN (240,320) =80 w6c chung 16n hon 43 1a 80.

Vay a=80

Ciu 11. Ta thdy : 398 —-38=360:a; a > 38.

450-18=432:a; a >18.

Vay a la uwéc chung ctia 360 va 420, dong thoi a > 38.

Phan tich ra thita s6 nguyén t&: 360 =2°.3%5; 432 =2"3°,

UCLN(360,432) =23" =72.

Uéc chung ctia 360 va 432 ma lén hon 38 1a 72.

Vay a=72.

CAu 12. S6 hoc sinh 1a w6c chung cua 100-4 =96 va 90—18 =72, dong thoi 16n hon 18.

Tim dwoc: 24 hoc sinh.

Cau 13. S§ phan thuong 16n nhat 1a UCLN (128,48,192).

Didp s6° Chia dugc nhiéu nhat thanh 16 phan thuéng, mdi phan gom 8 vo, 3 but chi, 12

nhan vo.

Cau 14.a=3m+2 (me N)=2a=6m+4, chia cho 3 dw 1
a=5n+3(neN)=2a=10n+6 chia cho5du1
a=7p+4(peN)=2a=14p+8, chiacho7du1
Do d6: 2a—1€ BC(3,5,7) . D& a nho nhét thi 2a—1 la BCNN(3,5, 7)
BCNN(3,5,7) =1
2a-1=105
2a=106
a=53

Cau 15. Chiéu dai ngan nhét ctia duong chay tinh bang mét 1a BCNN(330,75) =1650

gom 1650:75=22 ching.

Cau 16. Goi s6 phai tim la n.

n+9eBC(17,25). Tir d6 b =425k 9.

Dip s6: 416 va 841.

Cau17.n+1:8=n+1+64:8=n+65:8(1).

n+3:31=n+3+62:31=>n+65:31(2).

Tir (1) va (2): n+65:BCNN(8,31)

= n+65:248
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=n=248k-65(keN').

Véi k =3 thi n=679;

Véi k =4 thi n=927,;

Véi k =5 thi n=1175.

D€ n 1a s6 16n nhat cd ba chit s6, ta chon N =927.

Cau 18. Goisd sachla x thi Xx+10 e BC(10,12,18) va 715< x <1000.

Ddp s6: x=890.

Cau 19. Goi s8 gidy mdi 16p thu duoc la x(kg) thi x—26i11; x—25110 do dé
x-15¢ BC(ll,lO) ngoai ra 200 < X <300. Ta tim dwgc X =235, do d6 16p 6A c6 20 hoc
sinh, 16p 6B ¢ 22hoc sinh.

Cau 20. Dong ho thit nhat 1ay lai gio chinh xac khi né chay nhanh duoc 12 gio, tic la 720
phut, nhw vay né lai chi ding gio sau: 720:2 =360 (ngay).

Dong ho thi hai 14y lai gio chinh xac khi né chay cham duoc 12 gio, tic 1a 720 phut, nhu
vay nd lai chi dung ¢io sau: 720:3 =240 (ngay).

S8 ngay it nhat d€ ca hai dong ho ciing chi gio dung la BCNN(360,240) = 720.

Ddp s6: 720 ngay.

Cau 21. a) Goi hai s6 phai tim 1a ava b, ta c6: a—b=84,a=28a',b=28b" trong do
(a',b' =l), suyra a'—b'=3.

Do 300<bh<a<400 nén 11<b'<a'<15.

Truong hop a'=15,b"=12 loai vi trai véi (a', b')=1.

Truong hop a'=14,b"=11 cho a =392, =308.

b) Cé vo s6 déap s6: a =12a',b=12b"' véi a'=2n+5,b'=2n+1(neN)

Cau 22.

Goi hai s0 ti nhién can tim la a va b, ta co:

N\ A a = 36a1 \ \
Vi UCLN( a; b) =36 nén va (aib1) =1, Ma:
b =36b,

a+b=432=>36a, +36b, =432=>36(a, +b, ) =432 Nén a +b =12 Ma (aubi) =1 Nén

ta cé bang sau:

a, 1 |5 |7 |1
a 36 | 180 | 252 | 396
b 1|7 |5 |1

b 396 |252 | 180 |36

Vay c4c cip s6 ty nhién (a ; b) can im 1a : (36 ; 396), (180 ; 252), (252 ; 180), va (396 ; 36)
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C4u 23. Goi hai s0 ty nhién can tim la a va b, ta co:

b ;6:1 va (arb1) =1, Ma:

ab =864 =>6a,.6, =864=>36.a,b, =864 Nén a b =24 Ma (aibi)=1Nén ta c6 bang

Vi UCLN( a; b) =6 nén {

sau:

a, 1 |3 |8 |24
a 6 |18 |48 |144
b 24 [8 |3 |1
b 144 |48 |18 |6

Cau 24. Goid = UCLN( 14n+3 ; 2In+4) =>d eN"

Khidétacod:

id [3(14n+3)id :
tant3id _[S(an+3)id _[a2n+9id o0 o) (42n48)id —>1id
2in+4id  |2(2in+4)id  |42n+8id

Vay hai s6 14n+3 va 2In+4 la hai sd nguyén t& cung nhau
Cau 25. Goi d= UCLN( 2n+1 ; 6n+5), =>d e N’

Khi ddtacéd:
2n+1:d 3(2n+1)id 6n+3:d ) )

= — = — d=2:d=deU(2)={12
{6n+5§d >{6n+53d >{6n+53d >(6n+5)—(6n+3)id >d e () {L}

Do 2n+1:d, ma 2n+1 lai 14 s0 1é nén d=2 loai, do d6 d=1
Vay hai s6 14n+3 va 21n+4 la hai s6 nguyén t6 cung nhau
Céau 26. Goi s6 phai tim X, thi [14,x]=770.
Tacéd: 770=x.k (keN),770=14.55, (k,55)=1, do d6 k 1a wéc cta 14.
Vay k bffmg: 1,2,7,14, twong ting xbgmg 770,385,110,55.
Cau 27.a) Goi d eUC(b,b—a) thi a—b:d,b:d, dod6 a:d.Tacé (a,b)=1nén d =1.
b) Gia st @° +b? va ab cung chia hét cho s8 nguyén t& d thi vo 1.
Cau 28. Gia st ab va C cung chia hét cho s6 nguyén t6 d thi vo li.
Cau29.a) 4n-5 : 13
—=4n-5+13:13
=4n+8 : 13
=4(n+2) :13
Do (4,13)=1nén n+2 : 13

Dip s6: n=13k —2(k eN").
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b) Didp s6":n =Tk —3(k € N*)

c) (25n+3) : 53=(25n+3-53) : 53,

Ddp s6° n =53k +2(k e N)

Cau 30.

a) nkhong chia hét cho 3.

b) n 1a s6 chan.

c) nlasdlé.

d) Gia str 18n+3va 2In+7 cung chia hét cho sé nguyén td d thi

6(2In+7)-7(18n+3) :d=21:d.

Vay d € {3;7} )

Hién nhién d = 3 vi 2In+7 khéng chia hét cho 3. Nhu vay (18n+3,2In+7) =1

< (18n+3) : 7(con 2In+7 ludn chia hét cho7) < (18n +3-21) : 7 <:>18(n —1) 1 7
<(n-1) : 7.

Vay néu n=7k+1(k eN) thi (18n+3,2In+7)=1.

Cau 31. Bai toan khong yéu cau tim moi gia tri cia N ma chi can chi ra v s6 gia tri caa N
d¢ (n+5n+ 72) =1 . Do d6 ngoai cach giai nhu ¢ bai trén, c6 thé giai nhu sau:

Goi d e UC (n+5,n+72) thi 57 : d. Do (n+15) :d , 57 : d nén néu ton tai N sao cho
n+15=57k +1 thi d =1. Néu ta chon n=57k—14 (k=1,2,3,...) thi (n+15,n+72)=1, 5
rang c6 vO sO gia tri caa N .

Cau 32.a) UCLN(a+b,a—b) bang 2 néu & va b cling 1¢, bing 1 néu trong & va bcd mot
s8 chan va mot sd 1é.

b) 1 hoic 29.

Cau 33.
a) Goi a=da', b=db’, (a',b") =1. Ta co:

ab
[a,b]=F=da'b'. Theo dé bai, ta c6:da'b'+d =55 hay d(a'b'+d)=55. Nhu vay a'b'+1

1a wdc caa 55, mat khac a'b'+1> 2.

Ta ¢6 [an luot

d a'b'+1 | a'b’ a' b a b
11 5 4 =722 1 4 11 44
1 10 5 50
5 11 10=25
2 5 10 25
1 54 1 54
1 55 54 =233
2 27 2 27
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b) Giai twong tw cau a) ta dwoc: d (a'b'—l) =5. T dé:

d a'b'-1| a'b’ a' b' a b
6 1 6 1
1 5 6
3 2 3 2
5 1 2 2 1 10 5

¢) C6 6 cip 58 (1, 36), (4, 9), (5, 40), (7, 42), (14, 21), (35, 70).
Ciu 34. a) 1; b) 1111
Cau 35.
Dat A:[n,n+1]vé B:[A,n+2] .Ap dung tinh chat [a,b,c]:[[a,b],c] ,ta cod
B=[n,n+1n+2].
Dé thay (n,n+1)=1,suy ra [n,n+1]=n(n+1). (do [a,b].(a,b)=ab)
Lai 4p dung tinh chat [a;b] = ) e [nn+Ln+2]= (” ((” +11))(” - 22))
; n(n+1),n+
Goi d =(n(n+1),n+2).Do (n+1,n+2)=lnén d :(n,n+2)=(n,2)

ab

Xét hai treong hop:

n(n+1)(n+2)
2

-Néunléthid=1,suyra [n,n+1n+2]=n(n+1)(n+2).

-Néunchinthid=2, suy ra [n,n+1,n+2]=

Cau 36.Goi d la mot wdc chung cua 3n+4va 5n+1 (d eN*)
Ta cé 3n+4idva 5n+1lidnén 5(3n+4)-3(5n+1)id <17:d =d e{1;17}
Pé 3n+4 va 5n+1 c6 wéc chung 16n hon 1, ta phai c6 3n+4:17
hay 3(n-10):17ma UCLN(3; 17)=1nén (n-10):17
n—-10=17k (keN).VineN, n<30=-10<n-10<20 nén ke{0; 1}.
Véi k=0=n=10, khi d6 3.10+4:17 va 5.10+1:17 (thdéa man)
Véi k=1=n=27,khi d6 3.27+4:17 va 5.27+1:17 (thoa man)
Vay ne{10; 27}.

2n+1

Cau 37.b¢ 5 o gia tri la sO nguyén thi 2n+1:n+2 (1)
n+

Vi n+2in+2 nén 2(n+2)in+2 (2)
Tir (1) va (2) [2(n+2)—(2n+1)]in+2

=3:in+2
Vi n+2 nguyén nén n+2€{—];—3;];3} :>ne{—3;—5;—l'1}
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2n+1
n+2

Cau 38.Gia st sau a phut (ké tir ltic 6h) thi 3 xe lai cung xuat phat tai bén lan thi 2.
Lap luan dé€ suy ra a 1a BCNN (75,60,50).
Tim duwgc BCNN (75, 60, 50) =300 (phut) =5 gio.

Vay vi =ne{-3-5-1L1) thi phan s§

la s6 nguyén.

Sau 5h thi 3 xe lai cuing xudt phat, lac d6 la 11h cung ngay.

Cau 39.Gia stv d eUCLN (2n+1,6n+5) = {zn”:d = 6n+5-3(2n+1)id =2id=d e {12}

6n+5:d

Vi n 1a sd nguyén duong nén 2n+1/2=d #2 =d =1

NETRp. A C o 2n+]
Vay véi moi s0 nguyén duong n thi phan so

ludn t6i gian.

6n+5(n

Cau 40. Cho phan s6: P =
au o phan so 12

EN).

a) Chitng to rang phan s6 P 1a phan s6 t&i gian.

Goi d =UC(6n+5,3n+2) (véi d eN')

—=6n+5:d va 3n+2:d
=(6n+5)-(3n+2).2:d=lid=d=1

Vay phan sd P 1a phéan s0 toi gian.

b) Vi gid tri nao cua n thi phan s6 P ¢6 gia tri 16n nhat?
6n+5 2(3n+2)+1 1

Ta cd: P= =
3n+2 3n+2 3n+2

L 2ope2

Véi neN thi 3n+2>2= <
3n+2 2 2

s£<:>2+
3n+2 2

Dau “=" xay ra <>n=0

Vay n=0 thi phan s§ P c6 gié tri 16n nhét bing g
a=d.a
b=db,
Ma:a+2b=48=>da +2db =48=>d(a,+2b)=48=>d cU(48) (1)
Ta lai c6: 3.BCNN(a; b) + UCLN(a; b) = 114

=>d+3ab.d=114=>d (1+3a.h)=114=>d eU (114) @)
Tu (1) va (2) =>d eUC(48;114) = {1, 2;3;6}

Ma: d(1+3a,.b,)=114=338=>d:3=>d =3 hodcd =6

TH1 : d=3=>{a1+2b1=16 :>{a1+2b1=16
1+3a.b =38

Cau 41.Goi UCLN (a;b) =d :>{ (a;b)=1
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2b, =8 2b, =8 —2=>a=12
TH2: d=6=> 2208 _ Jatah=8_ Ja=2=2a

1+3a,.b =19 b,=3=>b=18
Vaya=12vab=18

Cau 42. Dt (11a +2b, 18a +5b) =d

2,b, =6

55a+10b:d )
= —19a:d

36a+10b:d

198a + 36b:d
{ at —.19bid

? 1198a +55b:d

19a:
Do do 1199 _ 1914 (vi (a, b) = 1)
19b:d

Vay d e {l; 9}
Cau 43.Ta co

(a,b)=(a,a+b)
=(a+a+b,a+b)=(2a+b,a+b)
=(2a+b,3a+2b)=(5a+3b,3a+2b)
= (5a+3b,2(5a+3b)+3a+2b)
=(5a+3b,13a+8b)

) e o (ab+bc+ca)ip
Cau 44. Gia st ton tai sO nguyeén t0 p sao cho

abc:p

a:p
T abc:p=| b:p
c:p

b:
Gia stir aEp:>ab+acSp:>bcEp:>L:S

Diéu nay mau thuan véi (a, b) = 1 hodc (a, c) = 1.

Cau 45. Ta c6 (a+h,a’ —ab+b2):(a+b,(a+b)2 —(a? —ab+b2)):(a+b,3ab)
Do (a,b)=1nén (a+b, ab)=1

Vivdy (a+b,a®—ab+b*)=(a+b,3ab)=(a+b,3)=de {13}

*Xétd=1
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a+b=8
a’—ab+b®> 73 a’—ab+b*=73
Diéu nay khong xay ravi a,be N
*Xétd=3
at+b=24 a;b)=(17;7
Khi do ZLbZZEG ) ) < 3ab="9< ( ) ( )
a’—ab+b* 73 a’—ab+b*=219 (a;b)=(7;17)

Thtr lai ta dwoc hai cdp s6 trén thdéa méan diéu kién bai toan.
Cau 46. Dit d = (22" +1, 2% +1) =d .

Ta cod

1)
+1)(22"’2 —1)

+ )...(ZZm +1)(22m —1)Ed

27 1= (22”’1 +1) 2?7
+

<
(o)
.

- (22"’1 +1) 22

Do d6 (22" +1)—(22” —1) =2d=d=1(vid &)

Vay (27 +1 27 +1)=1

Cau 47. Dat d = (m, n). Khi d6 ton tai cac s6 tw nhién r, s sao cho rn - sm = d.
Dit d, =(2"-1 2"-1)=d, le.

Ta co:

2" -1:2° -1 (vi nid)

2" —1:2° -1 (vi mid)

Do d6 d,:2% -1

2" —1id, = 2" —1id,

m _9sm _ osm m-sm _q)_9sm(~d _1):
g2, (1) =27(Z 1)

Mat khac: {

Ma (2,d,)=1=>2"~1id,
T désuyra d, = 2° -1

Vay (2" -1, 2"-1)=2"" -1
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Cau 48.Giasir a<b

=15.
Do UCLN (a, b) =15 = {3_15 ™ (m<n), (mn)=1,
Khi d6 BCNN(a; b) =15.m.n.
Do doé:
UCLN(a; b).BCNN(a; b) =(15.m.n).15=(15m).(15n) = ab = ab = 300.15 = 4500
mn = 20
=15m.15n = 4500 = {
m<n
Ta c6 bang:
m n a b
1 20 15 300
4 5 60 75

Vay céc cdp sd (a; b) can tim la : (15 ;60), (300 ; 75) va dao nguoc lai.
Cau49.Giastt d =(a,a+2)=d|avad|a+2=d|a+2—a=d =1hodcd=2.
Voialéthi(a,a+2)=1.
Véi a chan thi (a, a +2) =2.
Ciu 50. Gia st d |(1+a+...+a”“1)vz‘a d|(a—1),suyra:
df(a™ -1)+(a™* -1)+..+(a-1)+m=d|m.
Vay d|m vad|a-1.
Nguoc lai, néu d |ava d |a—1thi d(mm*1+...+a+1)

Vay (1+a+..+a™a-1)=(m,a-1)

Cau51. Gidstt d |a,b|d,c|d thidlé.

Tacé a+b:dva a+b:2=a-+b:2d (do (2,d)=1):>a—J2rb5d.

Twong tu: bchd va C;d :d

a+b b+c c+a

Vay d la wdc cua :
2 2

a+b b+c c+a ;. ;.. . ., a+b a+c b+c
, thi d 1a wdc caa + - =

Nguoc lai, gid st d la wdc cuia
2 2 2 2 2

Twong tir d |bva d |c.
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Vay: (a+b’b+c C+a):(a,b,c).

2 2 2
Cau 52. Giastt d =(a,,a,,...,8, ),khido a +a, +...+a,, =999:d, suy ra d la wéc ctia
999 = 3°.37

Vid|a,(k=12,..,49)nén a, >d,Vk=999=a, +a, +...+a,, >49d

=d< 2—3 < 21.Vay d chi 6 thé nhan cac gia tri 1,3, 9.

Gié tri d 16n nhat bdng 9 khi & =a, =...=3,, =9%a,, =567 (vi 9.48+567 =999)

Cau 53. Gia s d =(11a+2b,18a+5b), khi d6 d [18a+5bva d |11a+2b, suy ra
d|11(18a+5b)-18(11a+2b)=19b=d |19ho4c d | b.

i N&u d | bthi tir
d|5(11a+2b)-3(18a+5b)=a-5b=d|a=d|(a,b)=1=d =1.

-Néu d |19 thid =1 hodcd =19.

Vay (11a + 2b, 18a + 5b) bang 1 hodc bang 19.
Ciu 54. Giasu d =(m+n,m2 +n2)khidc’) d|m+nva d|m*+nsuy ra
d|(m+n)"—(m*-n®)=2mn.
d{m+nvad|2mnsuyra d|2m(m+n)—2mn=2m? va d |2n(m+n)—2mn=2n’.
Do d6 d|(2m*,2n*)=2(m?,n*)=2=d =1hodcd =2.
Néu m, n cung 1é thid =2.
Néu m, n khac tinh chan 1é thid = 1.

Cau55.a) Giaste d :(21n+4,14n+3), khi d6 d|21n+4 va d [14n+3suy ra
d|2(2In+4)va d|3(14n+3)=d |3(14n+3)-2(2In+4)=1=d =1.

5 2ln+4
Y 1an+3

la phan s6 t6i gian.
b) Gia st d =(2n+1,2n’+2n)suy ra d | 2n°+2n—n(2n+1)=n.

Ted|2n+1lvad|nsuyrad|2n+1-2n=1=d =1

2n+1

Vay ———
24 2n% +2n

la phan s6 t6i gian.
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Cau 56. a) Ta co: 18n+3 = 3(6n+1)
2In+7 7(3n+1)

‘Ma (3,7)=(3,3n+1)

(6n+1,3n+1)=1nén d¢1la

3
han s0 toi gian ta phai co (6n+1,7)=1.
P 7104 7 0 ian ta phai cd ( )
Mat khac, 6n+1=7n-(n-1), do d6:

(6n+17)=1.<(n-17)=len=Tk+1(keZ).

18n+3

Vay, voin chia cho 7 khong dw 1 thi
2In+7

la phan s6 t6i gian.

b)Tacs 2322 M gician & (n+711) =1 n 211k -7(k e 2),
n+7 n+7

Cau 57. Khong mat tinh tong quat ta c6 thé gia st a <b.

Vi (a,b)=16nén a=16a,,b=16h vsi (a,,b ) =1.

Tir a+b=128suy ra 16(a, +b ) =128 < a, +b =8 . Véi ditu kién a <bva (a,b)=1ta
c6 & =1,b8hodc a =3, =5. Tr d6 ta cé a=16,b =112hodc a =48,b =80.

Cau 58. Ta c6 ab+ba=10a+b+10b+a=11(a+b);33=11.3. Vi (a + b) khong chia hét
cho 3 nén (% + b_a,33) =11

Cau 59. SO c6 3 chir s6 tan cung la 136 chia hét cho 8 nén c¢ it nhat 4 wdc s6 duwong la 1, 2,
4,8.

Cau 60. d |a,d |[bthi d |ma+nb,d|ka+Ib;

d | ma+nb,d |ka+ Ibthi d |k(ma+nb)-m(ka+Ib)=+b=d|b.
Tuong tu: d |a.

Cau 61. Ta c6 123456798 — 123456789 = 9 nén UCLN phai im chi c6 thé'1a 1, 3 hogc 9, ma
tat ca cac sO da cho déu chia hét cho 9 nén UCLN phai tim 12 9.

Cau 62.

d|a(2a+b)-(a*+ab)=a’

d :(Za—b,a2 +ab):>
d|b(2a+b)-2(a’ +ab)=b*-2a

=d|(a’b’)=1=d =1

Cau 63.
a)d =(12n+1,30n+2)=d |5(12n+1)-2(30n+2) =1=d =1

2n+1
On+2

.1 Cons e
Vay phan s6 3 la phan s0 toi gian.
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b)d =(15n” +8n+6,30n° +21n+13) = d | 2(15n° +8n+6) - (30n” + 2In+13) =1=>d | 5n +1
=d|3n(5n+1)—(15n* +8n+6)=>d [5n+6=d |(5n+6)—(5n+1)=d |5

{d|5n+6

=d|l=d=1
d|5

15n? +8n+6
30n% +21n+13

A

Vay phan so

la phan s6 t6i gian.

413 1+ 1 igian (15,0-2)=1.

Cau 64. =
n-2 n-2

Do d6 n -2 khong chia hét cho 3 va 5.

Do d6 dé€ phan s6 n+123 toi gian thi n#3K+2,n =5l +2

Cau 65. Chitng minh n 1é 1a khong chia hét cho 3.

k+(n+2)=l+n+2t6’i

K K

gian <:>(n+2,k):1<:> N+ 2nguyén t6 cung nhau vdi 7,8,...,31va N+ 2nho nhat

Cau 66. Céc s6 da cho c6 dang L)(k = 7,8,..,31) .Ma

k+(n+2

=n+2=37<n=35.

Cau 67. a)a=6,b=60hodca=12,b=30 (a<b);
b) Cac cap s (a, b) véi a <bcan tim la (1,54),(2;27),(5;50),(10;25) va (11;44)
Cau 68. n+1:[2,3,4,5,6,7,8,9] =5.7.8.9=2520. Vay n=2519.

Cau 69. Ta c6: N =ab(ab+1)(2ab+1) chia hét cho cac s6: 1;a ;b(ab+1)(2ab+1);b;
a(ab+1)(2ab+1);ab+1;ab(2ab+1);2ab+1 ; ab(ab+1); N ;ab;(ab+1)(2ab+1) ;b(ab+1);
a(2ab+1) ;a(ab+1); b(2ab+1) c6 16 wéc duwong Nén d& N chi c6 dung 16 wéc duong
thi a; b; ab+1, 2ab+1 lasd nguyénts.Do a, b>1=ab+1>2
Néu a;b cung lé thi ab+1 chia hét cho 2 nén la hop s6 (v6 ly). Do d6 khong mat tinh tong
quat, gia st a chdn b 1é >a=2.
Ta cling c6 néu b khong chia hét cho 3 thi 2ab+1=4b+1 va ab+1=2b+1 chia hét cho 3
la hop s6 (vo ly)=b=3.

Vay a=2; b=3.
Cau 70.Diat A = p® — pg+29° va B=2p” + pg+q°. Xét cac trwong hop:
+) p=0q=2, khong thoa man.
4+ p=2,q>3, khidd
(AB)=(4-29+29°,8+29+q°)
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=(6+39,8+2q+q")

(2+09,8+(2+q)q), (vi 8+2p+q*i3)
~d.

Suyra d 1éva d|8.Dodé d=1.
+)q=2,p=3, khido
(A,B)z(p2—2p+8,2p2+2p+4)
=(p*-2p+8,p’+ p+2), (vi p* —2p+8:2)

:(3p—6, p? + p+2)

(vi p>+p+2:3)

Suyra d|4p, dléva d < p.Dodé d=1.

+) p,q>3,.Vi p,q déulasdlénén p+qva p—q lacics6 chdn. Suy ra

(2—q+q2,8+2p+q2) (vi 8+2p+0°:2)

A=p(p-0q)+29*i2 va B=2p®+q(q+ p)i2.Vay A va B khong nguyén t3 cling nhau.

Tom lai: p=2,q2=3, qnguyén td hodc q =2, p =3, pnguyén td.

Cau 71.Goi (a+b,a2+b2)=d —a+bid va a®?+b?id

= a’+2ab+b?id = 2abid vi (a,b)=1

= (ab,a+b)=1=(2ab,a+b)=(2,a+b)

=d 1a wdc s6 cua (2ab,a+b):>d la wdc sO cua (2,a+b)

=d l[awdcsdcua2 =d =1 hodcd=2.

a+b=7 a+b=7
Néud=1=> b= &

a’+b’=25 |ab=12
) a+b=14
Neud=2=7 , v6 nghiém.
a“+b" =50

Tém lai (a, b) = (3, 4) , (4, 3)

a=3
b=4

hoac {

a=4
b=3"

Cau 72.Dit A=m+n va B=m’+n’. Goi d 1a u6c chung 16n nhat cia A vaB véi d>1.
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Khi d6 ta c6 Aid;B:d hay ta dwoc m+nid;m’*+n*id.

Talaico6 A*~B= (m+n)2 —(m2 +n2) =2mn. Ma (A2 —B)fd nén suy ra 2mn:d.

Lai c6 m+n:d nén 2n(m+n)§d =2mn+2n°id

Két hop v6i 2mnid ta dwgc 2n”id . Hoan toan twong tw ta chtrng minh dwoc 2m?*id .
Theo bai ra thi m va n nguyén t& cing nhau nén m va n khong cting tinh chan. Ta xét cac
treong hop sau:

¢ Truong hop 1: Trong hai s6 m va n c6 mot s6 chan va mot s6 1¢, khi d6 m+n 1a sd'1é
nén tr m+n chia hét cho d ta suy ra duoc d la sd 1é. Ttr d6 ta duoc m’ va n’ cung chia
hé cho d. Ma ta lai c6 m va n nguyén t0 cung nhaunén suy ra d=1.

* Truong hop 2: Ca hai s6 m va n déu la sd 1¢, khi d6 tr m+n 14 s6 chdn nén tir m+n
chia hét cho d véi d 16n nhét ta suy ra dwoc d 1a s6 chan.

Pit d=2d", khi d6 tir 2m?*:d va 2n’:d ta dwoc m?:d' va n*:d"'.

Do m va n nguyén td cung nhau nén suy ra d'=1, do d6 d =2.

Vay ta co hai két qua nhu sau:

+ Néu trong hai s6 m va n c6 mot s6 chdn va mot sd 1é thi (m +n,m” +n2) =1
+ Néu ca hai s6 m va n cung 1é thi (m+1r1,m2 +n2)=2.

Cau 73.Gia sir cac s8 nguyén duong a, b théa man yéu cau bai toén, khi d6 ta c6
(4a+1,4b-1)=1 va 16ab+1i(a+b).

Ta c6 (4a+1)(4b+1)=16ab+1+4(a+b)i(a+b).

Lai c6 4a+1+4b—1=4(a+b)i(a+b). Ma (4a+1,4b-1)=1.

Néu ca hai s6 4a+1 va a+b cung chia hét cho mot s6 nguyén t& p nao do, thi tir

4a+1+4b—1 chia hét cho (a + b) ta suy ra duoc 4b—1:p, diéu nay mau thuan véi gia
thiét (4a+1,4b—1)=1. Tix d6 suy ra (4a+1,a+b)=1.

Ta co (4a+1)(4b+1)5(a+b) va (4a+1,a+b) =1 nén suy ra 4b+15(a+b) .

Nguoc lai gia st a, b 1a cac s6 nguyén duong thoa man 4b +15(a +b)

Khi dé tte (4a+1)(4b+1)§(a+b) ta suy duoc 16ab5(a+b).
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Néu hai s6 4a+1 va 4b—1 cung chia hét cho p thi p 1a s6 nguyén t0 1é.
Talai c6 4a+1+4b-1 =4(a+b)§(a+b), suy ra 4b+1:p.
Do d6 ta dugc 4b+1—(4b—1)=2:p, diéu ndy mau thuan vdi p la s§ nguyén 6 1¢.
Tir d6 ta duoc (4a+1,4b—1)=1.
Nhu vay hai s6 nguyén duong a, b thdéa man (4a+1, 4b—1) =1 va 16ab3(a +b) teong
duong véi hai s6 nguyén duong a, b thoa man 4b +1§(a +b) .
Chuyla 4b+1 lasdléva 4b+1< 4(a+b) nén tie 4b+15(a+b) ta suy ra duoc

4b+1=a+b a=3b+1

=

4b+1=3(a+b) | b=3a-1
Nhu vay cdp sd nguyén duong (a;b) la (C;3C—1),(3c+1;c) vdi ceN'.
Ciu 74.Tacd: N = ab(ab +1)(2ab +1) chia hét cho cac so: 1; a;b(ab +1)(2ab +1),-b,-
a(ab+1)(2ab+1);ab+1;ab(2ab+1);2ab+1 ; ab(ab+1); N ;ab;(ab+1)(2ab+1) ;b(ab+1);
a(2ab+1) ;a(ab+1); b(2ab+1) c6 16 wéc dwong Nén d& N chi cé ding 16 wéc duwong
thi a; b; ab+1; 2ab+1 la s6 nguyén t6. Do a, b>1=ab+1>2

Néu a;b cuing 1é thi ab+1 chia hét cho 2 nén la hop s8 (v ly). Do d6 khéng mait tinh tong
quat, gia st a chdn b 1é =>a=2.
Ta cling c6 néu b khong chia hét cho 3 thi 2ab+1=4b+1 va ab+1=2b+1 chia hét cho 3
1a hop s6 (vO ly)=>b=3.

Vay a=2; b=3.
Céu 75. Goi d 1a UCLN(m, n) suy ra m?,n%,mn cung chia hét cho d z,

m+1+n+1_m2+n2+m+n

1a s6 nguyén nén mM? +n° + M+ N ciing chia hét cho d°.
n m mn

(¢}

Suy ra m + n chia hét cho d> =>m+n>d* =+Jm+n>d.
Céu 76.a) Dé thay bo s8 (a,b,¢)=(1,3,7) thoa man d¢ bai

b) bit S=a+b+c+ab+bc+ac.

T gia thiét suy ra S chia hét cho a,b,c.
Vi a,b,c d6i mot khac nhau, do d6 a,b,c dong thoi 1a cac s6 nguyén t6 thi S:abc hay
S =kabc(k e N)
Khong mat tinh tong quat, gia s a<b<c.
Néu a=2 thi b,c déulé=b+c+bc 1é¢ nén khong chia hét cho 2.
Dodé a=3nén b>5,c>7.Tu S =kabc(k e N)suy ra
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0<k:i+i+i+£+l+l<1:>keN
ab ac bc a b c
Vay a,b,c khong thé dong thoi la cac sd nguyén to.

Cau 77. Thay x=2n+1= A=4n(n+3)=4n(n+1+2)=4n(n+1)+8n

CAu 78.Ta can tim ab; cho biét ab:ab véi 1<a,b<9.
<> ab=nab véin la sd ty nhién khac 0.
<10a+b=nab < 10a=b(na-1)=10a:(na—1)

Néu a=1=b(n-1)=10=> c6 thé lap bang dé€ chon:

b 1 2 5
n-1 10 5 2
n 11 6 3

Néu a#1=(an—1)=1=an—-1 la udc sd cua 10.
=an-1e{1,2;5} = an{2;3;6}
=(an-1,n)=(21),(31).(2;3),(3,2)

Thay (@&,n) vao ta tinh duocb.

Ta co: (a;b)=(2;4),(3,6)

Dap s6: ab e {11;12;15;24;36}
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CHUYEN PE 6: THUC HIEN PHEP TINH

A.LY THUYET CAN NHO:
1) M6t s6 tinh chat caa lay thira:
e Nhan, chia hai Iy thtra cing co s6

a"a"=a"" (mneN)

:a"=a"" (mneN;mz=>n)
a)" a
- =— b=0
2] -2 o)
e Liiy thira cia mét lity thira: (a") =a™ (m,neN)
e Liiy thira cia mot tich: (ab)' =a".b" (neN)
e Ly thua tang: am :a(mn) (m,neN)

2) Mot s6 cong thire dat thira sd chung

o ab+ac+ad+..+ak=a(b+c+d+..+k)
a a a 1 1 1

. —t— 4. 4—=a] —F— ..+
X X, Xq XX Xq

DANG 1: LOY THUA, PHOI HOP CAC PHEP TiNH
Bai 1: Thuc hién phép tinh:

2
148921 o 75541755 (3.4.2°)

al A &~y = 4 = l
3P2° 20.25.125 - 625.75 11.28% 4" —16°
Hudng dan giai
) 31143421 3H(11+21) 332 3
a, Taco: A= s = (9 : )= 5 =—=0.
32 3°2 P32 1
b Ta b B 755" +1755'  35°5'+5.75'°  35°+75 510 10
’ ' 20.25.125-625.75 2255°5° -5*35%2 225°_35° &°
e (3.4.2°) 32,0% 2% 3
11.2°4% -16° 11.2°-2* 2*(11-2) 2%9
Bai 2: Thyec hién phép tinh:
5459 —4.3°.8 5°.7° - 25° .49° 3420
8, A=—03 19 - 129 16 1B = 3 Lo 4.3 ¢ U= 13 411 49 ol8
5.2°.6° —7.2%.27 (125.7) +5°.14 11.28.4" —4°2
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Huoéng dan giai

5.450° 4308 52¥3°_ 223027 2%3°(10-9) 2%3°

VIR e 12527 5P8 1253 2315 14) 28
b Tacs Bo 2 1 —25°.49° 5070507 5°.7°(1-7) 5(-6) -10
T (28745148 BT B P(1+2Y) 9 3
2
3.4.2'° 2 636
c, Taco: C = = 3.2 =2
11274 —4°2% 9% 119
Bai 3: Thuyrc hién phép tinh:
W A 5.7% + 7% b po 272 oo B4 43
7% 137 ' 5.2" "7 52°6" -7.2%27°
Hudéng dan giai
11 12 11 11
o Tacs Am—od T TOFD T2 5 4
7°5°-13. 7 7° 5 -13 T.12
157 »l6 215 7-2
b Tace: B=2 /-2 2025,
5.2 5.2 5
1509 _ 4 220 Q9 30 QI8 H2 20 527 22X 38 (5o _32
CTacs ALDAL-aFE | 527302307 ( ) _211_,

5.2°6° —7.2027° 52°2°3°-72%3° 2%3°(53-72) 111

Bai 4. Tinh: 125.(0,5) -3+ 2 ~1191:123
15 15 "60) 24

Hudng dan giai

7 2
Tac 12,08 (S 1) B By (8 1928 7 2
15 15 60) 24 15 4 15 60) 47 5 5

9
Bai 5: Tinh biéu thttc: B = [151515 17 J— (1500 176) .

+ J—
161616 17% 1600 187

Hudéng dan giai
Ta co:
5 _(151515 17° j_(15oo 176] 15,1 15 16,

+ — =—+—--—+—=1
161616 17° ) \1600 187) 16 17 16 17
Bai 6: Thuc hién phép tinh: A=2°5-|131-(13-4)’ |

Hudéng dan giai

Ta c6 : A=2"5-|131-(13-4)’ | =165-(131-9" ) =80 (131-81)=80-50=30.
Bai 7: Thuyrc hién phép tinh:
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a) (-8)°:{25-18:[ (5% +2?):11-2018" || ) (1139 -9°):(2.3")

Hudng dan giai

a) (-8)°:{25-18:[(57+2):11-2028 | b) (11.3"9"-9"):(23")’

=64:{25-18:[33:11-1]} =(11.373%-3"):(2°.3%)
=64:{25-18:2} =(11.3% -3%):(2°.3*)
=64:16=4. =3".8:(22.3")

=3%2° :(22.328) =3.2=6.

0
1
Bai 8: Thuc hién phép tinh: 2* + 8[(—2)2 : 5} 224+ (_2)2
Hudng dan giai

0
Ta c6 : 2" +8{(—2)2 :1} —2%4+(-2) =16+81- 2 4+4=27
2 4

25° +25' +25°
511 +513 +515 +517 +519 +521

Bai 9: Rut gon :B =

Hudng dan giai

Ta co:
254257425 510 1 54 4 51 _ 5°(145°+5°)
_511+513+515+517+519+521 _(511+515+519)+(513+517+521) _(1+54+58)(511+513)
5 1
S BM45R 54125 130
2 2 1 1Y
0,4——+— ——-0,25+= 2013
xsan. ‘A i1 A — 9 11 3 5 .
Bai 10:Thuc hién phép tinh: A= 7> 1 014
14-—+— 1--0,875+0,7
9 11 6
Hudng dan giai
2 2 1 1Y
0,4——+— ——0,25+— 2013
A= 9 11 3 5 :
14-T+ " 11 _og7540,7| 2014
9 11 6
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2013
2014

2013
(1 1 1] 2014
i_i_i_i

2
=

3
!
6
j 3

+
(2B

{

DANG 2: TINH PON GIAN

2,2 2

197437 1043,

2 3
_7j_

2013
2014

4,4 4

19 41 2941

Bai1: Rut gon: A= 3 3 3

19 43 1943

Huoéng
Ta co:

21-

1 1

19

5 5 5}

19 41 2941

dan giai

1 1
+7_7
41 2941)

N . e
19 43 1943
l 1 1)

A
s _ - |5
19" 43 1943) (

1
19

31-

wlN
(SRS
wlnN
Nlol
oo

0,4-
Bai 2: Thuc hién phép tinh: M =

P
41 2941

21 05,1
3

1 2014

2,
9
T

9
Huoéng

1

Q4—g+
9

2 1

M = 3

——025+1

’
11

dan giai

1

1. -0875+0,7 2015

12014

= -

L4—z+
9

2

1

2 2

5 9 11

1 1 1
+

16—QSB+OJ

2014

2015

1

fi38)
5 9 11

gl

12014

7 7 7

5 9 11 6
E_E)ZMA
7 7)

2015
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—1,2:(12.1,25) (108—225j§L 5
Bai 3: Thyc hién phép tinh: M = + +0,6.0,5:—
1 5 9)36 5
0,64—-— oO———|.
25 9 4)17
Hudng dan giai
—1,2:(1:.1,25) (108—225j£71r 5
Tacd: M= 1 + 5 9N 36 +0,6.0,5: =
0,64— 52 2, >
25 9 4)17
7
_—-12:2 4 1 3
Y +&§ 0,75=-1+ +4—0
6 17
. ) (2 3)193 33 ( 7 11)1931 9
Bai 4: Thuyc hién phép tinh: A= — + . +
193 386) 17 34 1931 3862) 25 2
Hudng dan giai
Tacod: .
a)(2_3]193+§_2 193 3 193 33 3_3 33
193 386) 17 34| 193717 386 17 T34717 34 34
( 7 N 11 j1931+g__ 7 1931 11 1931 g s 11 g 5.
1931 3862 ) 25 2 | 1931° 25 3862 25 2 25 50 2
:>A:1:5:1
5
04 2,2 1gg1
Bai 5 M = 9 11 3 5 [.2014
ai 5: Thyec hién phép tinh: 7 7 1 5015
1,4—-—+— 1--0,875+0,7
9 11 6
Hudng dan giai
04—g 2 1—0,25+1 2014
DM = 9 11__ 3 :
14~ 7 11 0875407 2015
9 6
22,2 111 2(1 1+1j 11,1
|5 9 11 3 45 _2014: 5 9 11 3 4 5 | 2014
LA T T A I N
59116810 5911 4 5
(2 2).2014
7 7) 2015
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3 3
3 -~ o 0,375—- O3+—l+12 15+1-0,75
Bai 6:Thurc hién phép tinh: £ E + g
-0,265+0,5-—-— 2,5+--125
11 12 3
Hudng dan giai
3 3 3 3 3 3 3
8 10 1112 ,2°3 4
VAT s 5 5 575 5 5
100101112 2 3 4

3(1 1 1 lj 3(1 1 1) 3.(165—132+120+110) .

8 10 11 12 N 2 3 4 1320 L3
~ 53 1 1 1 1 1 1 -53 —66 +60+55 5
9| —+—+—| S5 =+=-—— -5
100 10 11 12 2 3 4 100 660
3 263 3 263
B 1320 +§_ 1320 +3 3945 3 -1881
- 53 49 5 -1749-1225 ' 5 5948 5 29740
100 660 3300
05—137 337 0,5—;+£11—o,2
Bai 7: Tinh biéu thitcc: B = E &t & =7 7
> 22 Lty 0 35
6 17 37 5 4 3
Huong dan giai
Ta co:
05_£+£ 015_1_{_1_02 §_£+£ 1_14_1_1
B__ 17 37, 34 " _6 17 37,2 3 4 5
5 5 5 7 7 7 5 5 65 7 7 7 7
e e 3, s e
6 17 37 5 4 3 6 17 37 5 4 3 2
[1_1+1j 1111
_\e 17 37), 273’45 31 16
_(1 1 1) (1111)57_35
6 17 37 2 3 4 5
(1+2+3+...+1OO)(;—:13—;—1)(6312 21.3,6)
Bai 8:Thuc hién phép tinh:
1-2+3-4+...+99-100
Hudéng dan giai
1 1 1 1
1+2+3+.. +100)[—3—7—j(6312 21.3,6)

=0

Tacd: 63.1,2-21.36=0=>
1-24+3-4+...+99-100

DANG 3 : TINH TONG CAC SO TU NHIEN PUOC LAP TU MOT CHU SO
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Tinh téng: S =a+aa+aaa+...+aaa..a
—
n
Phuwong phap:
Ta co:

S—a+aa+aaa+..+aaa.a= a(1+11+111+...+111...1)
H_/ %,_/

n n

=9S = a[9+99+999+...+999...9j
n

bat A=9+99+999+...+999...9
%,_J

Ta c6: A=(10-1)+(10° —1)+(10° —1)+...+ (10" -1)
=(10+10% +10° +...+10")-n =111..10-n

n

a[lll...lO—nJ
—

=S = f
9
Bai 1: Tinh tong tw nhién
a, A=9+99+999+...+999...9 b,B=1+11+111+...+111...1
10 10
Hudng dan giai
a, Ta c6: A=(10-1)+(10° -1)+(10° 1) +...+(10* -1
= (10+102 +10° +...+101°)—10 =111..10-10=111...100.
10 9
b, Ta c6: 9B=9+99+999+....+9999...99 ( 10 s 9).
A=(10-1)+(10* ~1)+(10° ~1)+...+ (10" -1)
= (10+102 +10° +...+10° ) -10 =111..10-10 =111...100.
10 9
111...100
A H_/
—B=—=—9
9 9
Bai 2: Tinh tong tu nhién C=C=5+55+555+...+555..5

10
Hudng dan giai

a, Taco: C= 5[1+11+111+...+111...1) (105 1)

10

9C = 5(9+99+999+...+999...9}
H_/

10
Ta c6: A=(10-1)+(10* —1)+(10° —1)+...+ (10" 1)
=(10+102 +10° +...+101°)—10:111...10—10:111..100
9

8
5.1118...100 555..500

=C= =—2
9 9
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DANG 4 : TINH TONG DAY PHAN SO CO QUY LUAT

1) Tinh tong: S = ! + ! + ! +..+ !
aa, a,a, aja, a, .,
"Voia, —ay =ag—a =a, —8 =...=8; —8;, =1
Phuong phap:
Ta co:
1 a-4 1 1,
aa, - aa, _31 a,’
1 a-a 1 1.
a2a3_ 83 _a2 ag’
1 a, —a, 1 1
a8y @@y Ay &
Do do:
11 1 1 1 1 1 1 1 1
A, a, a, a, a, a, | a, a & a,
1 1 1 1

Bai 1:Tinh tong: S=—+—+—+. .+ ————
1.2 23 34 2004.2005

Hudng dan giai

Ta co:
1 11 1 11 11
12 1 2° 23 2 3777 2004.2005 2004 2005
Cong vé& véi vé clia cac dang thic trén ta duoc.

11 1 1 1 1 2004
S=1+| ——= |+ =—= |[+...+ — — =1- =
(2 2} [3 3) (2004 2004) 2005 2005 2005

1 1 1
+ +...+
9.10 10.11 2004.2005

Bai 2:Tinh tong : S =

Hudéng dan giai
Ta thdy tong nay giong hét nhu tong o bai 1 ta dung cach tach cac s6 hang nhu ¢
bai 1:

21111 N
9 10 10 11 ~ 2004 2005
1 1 199

"9 2005 18045
Nhan xét : Néu s6 hang tong quat c¢6 dang: ———
' e ongd 8 (1)
11 1
n(n+1) n n+1
Tt d6 ta cd cOng thirc tong quat dé tinh tong nhu sau:

Thi ta tach nhuw sau:
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

1 1 1 1
S=—+—+...+ =1-
12 23 n(n+1) n+1
, 1 1 1 1
2) Tinh tong: S = + + +...+
a2, a,a; aza, a,.,44,
Phuong phap:
Ta co:
k _a-a_ 1 1
aa aa a az’
k _a-a 1 1,
a3 Qa3 a, a;
k an_an_l_ 1 _i
an1a, an1a, ah1  ay
Do do:
1[111111 11}1(11]
S=—| ———+——"—+———+.F——— |=—| ———
kla, a, a, a, a, a, a,, a,) kla a,
2 2 2 2
Ba11T1nhtong A—— S Sy T S—
1.3 35 57 99.101
Hudng dan giai
Tacod:
2 _3-1 11
13 13 1 3
2 _5-3_ 11
3.5 5 3 5

2 101-99 1 1
99.101 99.101 99 101

DOdé: B= }—l + 1—1 + l_i + ...+ i_i =1- i:@
13 3 5 5 7 99 101 101 101

Bai 2:Tinh tong : S_i +,__+;
1.3 3. 2003.2005

Hudng dan giai
Cach1
Hoc sinh phai nhan dang duwoc cac s6 hang déu c6 dang
- Tk s6 cia cac s6 hang d6 la 1
- MAu 12 tich cua hai s6 tw nhién hon kém nhau hai don vi.

Ta ¢ thé tach nhu saw: — =+, 2 =1 (3=1) _1fy 1
a Co the tac u’sau.l.s—z.l. —2. 13 —2 3
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

N
2003.2005 2\ 2003 2005
Cong vé vdi vé ctia cac dang thirc trén ta duoc:

1 1 11 1 1 1 1 1002
S==H1-Z|+|=-=|+.. 4| ——-—— Zl1-—— ===
2 {[ 3) (3 5) (2003 2005)} 2 ( 2005) 2005

Nhin xét két qua:

- Thira s6 nho nhat, 1én nhat cia mau cac s6 hang 1a 1; 2005

- K&t qua bang tich cta hiéu cac nghich dao thira s§ nhé nhat va thira s§ 16n nhat
ctia mau véi nghich dao don vi kém hon.

Cich2:Taco: S-= 1 i+...+;

1.3 35 2003.2005

Tathay: 2 2_28 b 11 (abeN, a>b)
ba ba ba b a

Ta phai bién déi sao cho tir s ctia tat ca cac s6 hang phai la khoang cach hai thira s6 dudi
mau thi tat ca cac hang t& déu tach ra duoc:

2003.2005 2003 2005

2 2 2 11 11 1 1 1 2004
> —F—tt———= | [t = =l —=——
13 35 2003.2005 \1 3) \3 5 2003 2005 2005 2005
Ma S=L+i+...+;:>28:£+i+... 2 _ 2004
1.3 35 2003.2005 13 35 2003.2005 2005
2004 1002
>S=——:12="——
2005 2005
Chti y: Thong qua vi du trén can phai khac phuc cho hoc sinh sai hay gép:
1 11 .. .
——-= lasai
35 3 5
m 11
Nhén xét tong quat: — =——= vdéia—-b=m.
ba b a
Bai todn tong quat.
1 1 1

= yim=1;2;3.. n=1;2;3.
" a(a+m)+(a+m)(a+2m)Jr +{a+(n—1)m}{a+nm} vorm "

s _1[1_ L )
" mla a+nm
Bai 3: Tinh nhanh tong sau:
¥ ¥ ., 3 7 4 4 4 4
—+ b, B= + + +..+
25 5.8 811 11.14 1417 11.16 16.21 21.26 61.66

a, A=A=—
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

Huoéng dan giai
2 2 2 2 2
a, Taco:A=— 3 +— 3 + 3 3 3

25 58 811 11.14 1417

15 4
= 3. 11,11 411 =3. 113 > _ B
2 55 8

14 17 2 17

34 34

b, Ta co:

61.66

1 1 1 1 5 5 5 5
= + + +..+——=|=>5B=4 + + +ot——
11.16 16.21 21.26 11.16 16.21 21.26 61.66
5B :4(1_i 1 1 1 1

+ot———|=4 1 1 58—4238—1:3
11 16 16 21 61 66 11 66 11.66 66 33
Bai 4: Tinh gid trj ctia bi€u thtkc:

3 3 3 3 25 25 25
A=| —+—+—+...+ — + +...+
1.8 8.15 15.22 106.113 50.55 55.60 95.100

Hudng dan giai

3 3 3 7 7 7 7

Taco: B=rovc 7B=3 .

a0 =g 815 1522 " 106013 (18 815 1522 " j
—7B= 3(}—1 1 1,1t 1

106.113
L1101 1 01 1 g 1) 112 5 3112 48
1 8 8 15 15 22 106 113 113 113 7.113 113
. 25 25 25 5
va C=

5 5
+ + C=——+—+..4+———
50.55 55.60 50.55 55.60

95.100
1 C_ 1 1 1 _

1

)
Te-t- Lt -l ocol Knide: A=B-C- o= oD
5 50 100 100 2

=
95.100

113 20 2260
l 9 9 9
Bai 5;: Tinh nhanh: +
ator Hnhmnhanh: 1977929 72039 " 1999.2009
Hudng dan giai
1 9 9 9 9 9 9 9
Tacd: —+—+—+..+—=A= A= + + o
19 19.29 29.39 1999.2009 9.19 19.29 29.39 1999.2009
:>1OA=9( 10 + 10 + 10 +..+ 10 j=9(1——1 j
0.19 19.29 29.39 1999.2009 9 2009
10A 0. 2000 :ZOOO:A: 200
9.2009 2009 2009
Bai 6: Thuc hién phép tinh: A=3 1 5 1 +7 1 +15 1 17 1
. 1en 1 N =9, — —J.—/—— T T S— —
A 12 723 "'34 78 89
Hudéng dan giai
Ta co: A=3.i—5.i+7.i— 15i—17i=i—i 7 ...+£—£
1.2 2.3 34 7.8 89 12 23 34 7.8 8.9
1 1 1 1 1 1 1 1 1 1 1 8
R e o L B e B o [ el B e e B
1 2 2 3 3 4 7 8 8 9 9 9
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

1 1 1 1

- + +ot
1.300 2.301 3.302 101.400
1 1 1 1

= + + ..+
1102 2103 3.104 299.400
Hudng dan giai
299A = 299 + 299 +...+ 299 =(}—ij+(£—ij+(1—ij+
1.300 2.301 101.400 \1 300 2 301 3 302
:299A:(1+1+£+...+i)—(i+i+...+ij
2 3 101 300 301 400
101B = 101 N 101 N 101 - 101
1.102 2.103 3.104 299.400

1 1 1 1 1 1 1
=1-— = St —=———
( 102) (2 103) (3 104) (299 400)

4 A N, \
Bai 7:Tinh ti sO E biét: A= va

1 1
+ -
(101 400)

( 11 1 ) ( 1 1 1 ) [ 11 1) ( 1 1 1
1+—+=+.+— || —+—+...+— 1+—+=+..+— |- + +...+
2 3 299 102 103 400 2 3 101 300 301 400
Khi dé: 209A=1018 = & = 201
B 299
Bai 8:Rat gon A= L - 1 - 1 - ! — e —i—i
100 100.99 99.98 98.97 32 21
Hudéng dan giai
1.1)A= L - ! - ! - 1 — e —i—i
100 100.99 99.98 98.97 32 21
1 1 1 1 1 1
A= — + + et —+—
100 \100.99 99.98 98.97 3.2 2.1)
1 1 1 1 1 1
=——| —+—+..... + +
100 \1. 2.3 97.98 98.99 99 100)
1 1 1 1 1 1 1 1 1 1
— —|1-=+=—=+... ———t———t———
100 2 2 3 97 98 98 99 99 100
B U
100 100) 50

3) Mau la cac s6 tw nhién lién tiép

a) Tinh tong sau: S, :i+i +;
1.2.3 234 n(n+1)n+2)

Nhén xét dé bai:
- Thcacsodéulal
- Mau céc s& hang déu 1a 3 tich s6 tu nhién lién tiép.
1

- SO hang to it cd d ————
0 hang tong quat c6 dang n(n+1)\n+2)
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

Ta co:

1 1 2 1 (k+2)-k _1{ 1 1 }

k(k+1)(k+2) 2'k(k+1)(k+2) 2k(k+1)(k+2) 2

k(k+1) (k+1)(k+2)

1 1 11
n(n+1)n+2) 2(n(n+1) (n+1)n+2)
Cong vé& vdi vé cac dang thiic trén ta duoc.

1( 1 1 1 1 1 1
B e e TS -
212 23 23 34 n(n+1) (n+1)(n+2)

Nhan xét két qua: Néu mau ¢ 3 s6 tu nhién lién tiép thi tdng bang tich nghich dao cua(
3-1) v6i hiéu nghich dao cta tich 2 thira s6 c6 gia tri nho nhat va tich 2 thtra s6 ¢6 gia tri
l6n nhat:S, == = -

2112 (n+1)(n+2)
Bai 1:Tinh tong : B= 1 + 1 + 1 +...+;.

123 234 345 37.38.39

Hudng dan giai

Taxét:i_i:i-i_i_ 2 . 1 1 2

12 23 123’23 34 234 77’3738 3839 37.38.30.
1

Tong quat : - L = 2

n(n+1) (n+1)(n+2) n(n+1)(n+2)

2 2 2 2
= + - ot —————
123 234 345 37.38.39

1 1 1 1 1 1
=l ——-— |t == |+...F -
(1.2 2.3j (2.3 3.4) (37.38 38.39)
1 1 740 370
1.2 3839 3839 741

Do do: 2B

185

Suy ra B=—.
y 741

1 1 1 1
+ + +ot
123 234 345 10.11.12
Hudng dan giai

Bai 2: Tinh nhanh tong sau: P =
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

. 2 2 2 2 1 1 1 1 1 1
Taco: 2P = + + +..+ — — |+ ————
123 234 345 10.11.12 (12 23) (2.3 3.4) (10.11 11.12)
1 1 65 P 65

—  =>P=—
T12 1112 132 264

Tong quat: A=i+i+ + L = it $2
s BT1237 234 " n(n)(n+2) |2 (n+1)(n+2)) "

2) Tinh tong sau: S, = 1 + ! ..+ L
1234 2345 n(n+1Xn+2)n+3)

Nhan xét dé bai

- Tk cacsdhanglal

- Mau cic s6 hang déu 1a 4 tich s& tw nhién lién tiép.
1

n(n+1)n+2)n+3)

- 56 hang tong quat c6 dang
Ta co
1 _1 3
k(k+1)(k+2)(k+3 3 k(k+1)(k+2)(k+3)
1 (k+3)-
_3kw+4xk+2 k+3)
Do dé:

_1
2

1
1.2.34 3(123
1
2.34.5 3 234 3

1
{ k+1 (k+2) (k+1)(k+2)(k+3)}
)

1

234
1
4.5

1 :1( T 1 J
n(n+1)(n+2)(n+3) 3| n(n+1)(n+2) (n+1)(n+2)(n+3)

Cong ve€ véi vé cac dang thikc trén ta duoc

I S S S S 1 ~ 1
" 3(123 234 234 345 7 n(n+1)(n+2) (n+1)(n+2)(n+3)

%(1.;.3‘ (n+1)(n12)(n+3)J

ot 1
1234 2345 3456 27.28.29.30
Hudng dan giai
1 3 1 1 3

Nhan xét: ! — = , — = yeees
1-2-3 234 1.2.3-4 2-3-4 3.4.5 2.3:4-5

Bai 1:Tinh tong;:

1 1 3
27-28-29 28-29-30 27-28-29-30
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

Goi biéu thtrc phai tinh bang A, ta duoc:

1 1 4059
1-2-3 28-29-30 28-29-30
8120

c) Bai toan tong quat
S, = ! + L +...+ !
" 123.m 234.(m+1) n(n+1)n+2).(n+m-1)
Tacongay S, = L ( L - L J
" m-1(1.23.(m-1) (+1)n+2)n+3).(n+m-1)
voi m=2;3;4... n=1;2;3......
Chu y: Vidu 1: C6 thé khai thac cho hoc sinh thay trong tong
S, = L + 1 +..4 L
" 123 234 n(n+1)n+2)
Thi 3 - 1=4-2=....=n+2-n=2

123" 234" n(n+1)(n+2)

TN (s i)

o1
12 (n+1)(n+2)

=53 )

Nhu vay:
. om 1 1
ala+m)a+2m) a(a+m) (a+m)a+2m)
3m 3 1 1

*

a(a+m)a+2m)a+3m) a(a+mja+2m) (a+m)a+2m)a-+3m)

DANG 5: TINH TONG TU NHIEN DANG TiCH

Bai 1:a) Tinh tong A=1.2+2.3+3.4+...+98.99
b) St dung két qua ctia cau a, hay tinh: B =1° + 2% + 3% +...+ 97% + 98°
c) St dung két qua ctia cau a, hay tinh: C=1.99+2.98+3.97 +...+98.2+99.1

Hudng dan giai
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

a) Dé tach mdi s6 hang thanh hiéu ctia hai s& nh3m triét tiéu ting cap hai s, ta
nhan mdi s& hang ctia A véi 3. Thira s6 3 nay dwoc viét dudi dang 3—0 6 s6 hang
tht nhat, 4—1 & s6 hang thi hai, 5-2 & s6 hang thit ba, ...., 100—97 & s6 hang cudi
cung. Ta co:

3A=1.2(3-0)+2.3(4—1)+3.4(5-2)+...+97.98.(99—96)+98.99(100 —97)

= (1.2.3 +2.3.4+3.45+...+97.98.99 + 98.99.100) —(0.1.2+1.23+23.4+

...+96.97.98+97.98.99)
=98.99.100
Suy ra A=323400.
n(n+1)(n+2
Tong quét ta co: 1.2+2.3+...+n(n+1) = ( +?),( il )

b) B=1*+2°+3° +..+97° + 98
=1(2-1)+2(3-1)+3(4-1)+...+97(98-1)+98(99-1)
=(1.2+2.3+3.4+..+97.98+98.99) - (1+2+3+...+97.98)

=A- &299 = 323400 — 4851 = 318549.

Téng quét : 1> + 2% + 3% +...+ 977 + 98

n(n+1)(n+2) n(n+1) n(n+1)(2n+1)
3 T2 6

c) C=1.99+298+3.97+...+498.2+99.1
~1.99+2.(99-1)+3.(99—2)+...+98.(99—97) +99.(99—98)
:(1.99+2.99+3.99+...+98.99+99.99)—(1.2+2.3+..+97.98+98.99)
=99.(1+2+3+..+99)- A

99.100 3 98.99.100 99.100.101
2 3

=99 =166650.

Tong quat : 1n+2(n—1)+3.(n=2)+...+ (n-1)2+n.1= ”(””25(”*2),
Bai 2:Tinh tong: B=12.3+2.3.4+3.45+4.5.6+....+17.18.19

Hudng dan giai
4B=1234+234,(5-1)+345,(6-2)+...+17.18.19.(20~16)
4B=1234+2345-1234+3456-234.5+...+17.18.19.20-16.17.18.19
4B =17.18.19.20
B =17.18.19.5=29070.

Bai 3: Tinh nhanh cac tong sau
a, D=14+25+3.6+...+100.103 b, E=13+24+35+...+97.99+98.100
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

Hudéng dan giai
a, Ta co:
D=1.(1+3)+2.(2+3)+3(3+3)+...+100.(100+3)
D =(1.1+1.3)+(2.2+2.3)+(3.3+3.3)+...+(100.100+100.3)
D=(1.1+22+33+..+100.100)+3(1+2+3+...+100)
bat, A=1.1+2.2+3.3+...4+100.100 va B=1+2+3+4+...+100
Tacd: A=21" +2° +3° +....+100
= A=1(2-1)+2(3-1)+3(4-1)+..+100(101-1).
= A=(12+2.3+34+..+100.101) - (1+ 2+3+...+100)

=D= (1.2+2.3+3.4+...+100.101)+ 2(l+ 2+3+...+100)

bat C=1.2+2.3+3.4+...+100.101, Tinh tong C ta duoc:
3C =1.2(3—0)+ 2.3(4—1)+3.4(5—2)+...+100.10l.(102—99)

3C =(12.3-0.1.2)+(2.34-1.2.3) +(345-23.4)+...+(100.101.102-99.100.101)

3C =100.101.102-0.1.2 =100.101.102 = C =100.101.34

B=1+2+3+4+...+100 :(100+1).% =101.50 = 5050.

Vay D =C+ B =100.101.34 + 5050 = 348450.
b, Ta co:

E=1(1+2)+2(2+2)+3(3+2)+...+97(97+2)+98(98+2)

E= (1.1+1.2)+(2.2+ 2.2)+(3.3+3.2)+...+(97.97+97.2)+(98.98+98.2)

E=(11+22+33+..+97.97+98.98)+2(1+2+3+4+..+97 +98)

bat A=1.1+22+3.3+...+98.98 va B=1+2+3+4+...+97+98

Tinh r6i twong tw cau a roi thay vao E.
Bai 4: Tinh: 1.2+2.4+3.6+4.8+5.10

3.4+6.8+9.12+12.16+15.20
Hudng dan giai
34+6.8+9.12+12.16+15.20=6.1.2+6.24+6.3.6 +6.4.8+6.5.10 = 6(1.2 +24+3.6+4.8+ 5.10)
1.2+2.4+3.6+4.8+5.10 1.2+2.4+3.6+4.8+5.10 1

3.4+6.8+9.12+12.16+1520 6(1.2+2.4+36+48+510) 6

Bai 5:Biét rang : 1° +2° + 3 +....... +10% =385.Tinh tong: S =2°+4° +.....+ 20°
Hudng dan giai

Taco:
S=(2.1)" +(22)" +....+(2.20)’
= 2212+ 2222 ... +2%10° = 22.(12 +22 4. +10° ) — 22.385=1540

Bai 6:Khong st dung may tinh hay so sanh:
A=21+23+25+..+299 va B=22+24+26+......+2.98+100

Hudéng dan giai
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6
Ta co:
B=22+24+26+...+2.98+100
A=21+23+25+....+2.99
B-A=2+2+2+2+...2+2(50-99)=2.49+2.(-49)=0
= A=B
DANG 6: TINH TONG CONG THUC
Bai 1: Tinh tong: A=l+%(1+2)+%(l+2+3)+...+%(1+2+...+16)
Hudng dan giai

3.4 11617 2

3 4 5 17
ettt —
2 2 2

2

123 1
T
2 2 3 2 16 2 2

=1(1+2+3+4+...+17—1)=1(@_j 76.
2 2\ 2

Tacod: A=1+

Bai 2: Tinh tong:
P=1+ 1(1+ 2)+1(l+ 2+3)+£(l+ 2+3+4)+....+L(1+ 2+3+...+2012)
2 3 4 2012

Hudng dan giai

NP = 1+ 1+2)+ 1+2+3 (1+2+3+4)+..c+ ——(1+2+3+.....+ 2012
411 20112

1. 15 l3_4 L1451 20122013
2°2 32 4 2 7 2012 2
_2 E+ﬂ E ....... 2013 1(2 3+4+....+2013)
2 2 2 2 2 2
114243442013 1) L[ 2012:2013 ) 2025077
2 2 2
Bai 3: Tinh: L + 1 +...+ 1
1+2+3 1+2+3+4 1+2+..+59
Hudéng dan giai
Ta co: + 1 + L +..+ 1
'(1+3).3 (1+4).4 (l+5).5 (1+59).59
2 2 2 2
2 2 2 2 (1 1 1 1) (1 1] (19) 19
=t —t—F.t——=2| —+—+—+.+—— |=2| = —— |=2| —= |=—
34 45 56 59.60 34 45 56 59.60 3 60 60,) 30
Bt T 50+ 20, 2, 20,10 100 1001

Fot———+ —
3 3 4 3 67 98.99 99
Hudéng dan giai

Ta co: A= (50 5_?? 2_35+§+Ej+(100 100 100 100 J

4 3
A=100 i i i i = +100 iJriJr...JrL
12 23 34 45 56 6.7 7.8 99.100
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

A=100 i+i+i+...+L =100. 1—i =99
99.100 100

12 23 34
Bai 5: Tinh: C :—%(1+2+3)—%(1+2+3+4)—---—%(1+2+3+---+50)

Hudng dan giai

C :—1(1+2+3)—1(1+2+3+4)—---—i(1+2+3+---+50)
3 4 50

_ 1 (143).3 1 (1+4).4 1 (1+50).50
3 2 4 2 50 2

1+1+~~+1J+(3+4+---+50)

~1+3+41+4+---+1+50 _( 48 chif s5 1
2 2

48+(3+50)'48
=-24+53.12=612.

DANG 7: TINH TiCH

Bai 1: Tinh tich

2 2 2 2 2
Y S bp- b 2§ 10
13 24 35 1921 1.2 2334 710.11
Hudng dan giai
22 33 44 2020 (2.34..20)(23.4..20) 20.2 40
a, Taco: A=—.—.—... = =—
13 2435 1921 (1.23..19)(3. 4.5...21) 21 21
1.2.3...10)(1.2.3...10
b, Ta co: B—E E.g....lo'lo ( ) ) _L
12 23 34 1011 (123 10)( 34..11) 11

4
\ e /4 A? 1 1
Bai 2: Tinh tong C= | 1- 1-
1+2 1+2+3 1+2+3+4 1+2+3+ .+2016
Hudng dan giai

1 1

Taco: C= 11 5v2 { 1t (1+4).4} 1+2016) 2016
2 2 2

259 2017.2016-2 410 18 2016.2017-2

7361077 20162017 61220 2016.2017

c_14 2536 20152018 _1004

"2016.2017 3009

: 5
Bai 3: Tinh: A = 11 (1—1 [1_1 l_ij
2 3)\2 5)\2 7 2 99

Hudng dan giai
13 5 97 (135.97) 1
2

Taco: A=—. —.—.... =
e T 03252777299 2°,(357..99) 2799
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

o) (o
Bai 4: Tinh:

(l 1000)(1 lOOOj (1 1000]
1 2 1999

Hudng dan giai

T 6. A=(2000 2001 2002 2999) : (1001;002 1003 2999)
1 2 3 71000)( 1 2 3 ""1999
~(2000.2001.2002...2999 1.2.3..1999 ) 1001.1002...1999
_( 1.2.3.4...1000 j‘(1001.1002....2999) ~1001.1002...1999

Bai 5 Tinks (1-5 (-2 (11 ). (1- 1
4 9 16 400

Hudéng dan giai
o 3815 @ (132435 1921 (123.19)(345.21) _ 21 21
VR ETE 34472020 (2.34.20)(2345.20) 202 40

2
1
1+2+3j [ 1+2+3+...+nj
Hudng dan giai

a1 1 !
Taco: A=|1 (1+2).2 1 (1+3)3 |~ 1 (T+n)n
2 2 2

—1—3j1 2](1—ij 2 )_4 1018 n(n+1)-2
U 2 34)\" 45)7(" n(n+1)) 233474577 n(n+l)

2.3
_14 2536 (n-1)(n+2) (1.23..(n-1))(45..(1+2)) n+2 n+2
2334457 n(n+l)  (23.n)(345.(+1)) 3 3n
Bai 7: Tinh

a/C= (1+ij(1+ ij(1+i)...(l+ ;)b/ B :(1—1j(1—1j...(1—i)
1.3 2.4 3.5 2018.2020 5 6 100

Hudng dan giai

1 1 1 1 22 3 #2019
C=|l+—|[1+= ||+ =| |l | =
13)" 24)" 35 2018.2020) 1.3'2.4'3.5772018.2019
_ (2.3.4..2019).(2.3.4...2019)
~ (2.3.4..2019).(3.4.5...2018)

{3 5 5

45 989 4 1
"5'6799°100 100 25

=2.2019 =4038.
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

1
v B=—
Vay B 5

Bai 8: Tinh tich
22 F 456789 8 15 24 2499
aD=2 22205 8 % b, E= 2,22 22 2899
3 8 15 24 35 48 63 80 916 25 2500

Hudng dan giai

L p_223344 88 99 (234.89)(234.89) 92 9
’ 7 13'24'35777.9'810 (1.2.3..7.8)(345..9.10) 10 5
b E_243546 4951 (2.34..49)(456..51) 251 17

33'44'55 75050 (3.4.5..50)(3.45..50) 50.3 25
Bai 9: Tinh tich:

ol ) e (e

Hudéng dan giai

a, Ta cb: Bz[i_lj(l_lj(i_l}..(i_ j
4 9 16 400
_—3-8-15 -399  3815..399  132435..19.21
4°9 16 400 22.32.4%,,.20° 2.2.3.3.4.4....20.20
1123.19345.21 121 21
2.3.4..20 2.3.4...20 20 2 40
bTacs c-0543210223
77777777 7 7

Bai 10:Tinh A=(1—1j[1—1j(1—1j_.(1— 1 j@— 1 j
23 2018 )\~ 2019

Hudng dan giai

A bl

2017 2018 1
2018 2019 2019

:A:1.3.§ .....
234

1
Vay A= >
A= 5019

Bai 11: Tinh tich

S A:(E_lj.(l_lj.(i_lj ...... i_lj. 1,
4 9 16 100 121
b, M= (1+1)(£+1j(l+1j...(i+q
2 3 4 999
Hudng dan giai

, -3 -8 -15 -99 -120 1.3 24 35 9.11 10.12
a, Ta co: A=——. . =T T . 2
4 9 16 100 121 2° 3 4 11
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_1234.103456...1112 121112 12
22.3%.....11° 22112 22
1000 1000

§....—:—:5OO
4 999 2

wl.h

3
b, T M=—=
a co: >
Bai 12: Tinh tich

3 815 99 1 (1 (1 1
JF= o 22 P bN=[Z-1| 21| 2-1].| =1
P TR ERTIE (2 j(s j(4 J (1000 j

Hudng dan giai
13 24 35 911 (1.23.9)(345.11) 111
22'33'44771010 (234..10)(2.34..10) 10.2
-1-2-3 -999 1
=T " To00 - I000
Bai 13: Tinh tich

ac_ggg 9999 b AL 1-22\(1-32\(1-4%) (1-2012?
"~ 47916 10000 T 22 32 42 )7l 20122

Hudng dan giai
13 2435 99101 _ (1.23..99)(345..101) _1.101
'3.3'4.47100.100 (2.3.4..100)(2.3.4..100) 100.2

2

) -3 -8 =15 1-2012* -13 -24 -35 -2011.2013

b, Tacoé: A=—.— = . .
2233 447720122012 22 33 44 2012.2012

(1.2.3..2011)(345..2013) 2013
(234...2012)(2.3.4..2012)  2012.2

Bai 14: Tinh gia tri cua biéu thtc:

a)A= l(1+ ij(1+ iJ(1+ ij ...... (1+ ;j
2 1.3 2.4 3.5 2015.2017

Hudéng dan giai

a)Azl. 1+i 1+i 1+i ....... 1+;
2 1.3 2.4 35 2015.2017
_1(22)(33)(44) (2016 2016
21(13)\24){(35)"" 2015 2017
1(22 §§ 44 2016 2016 2016
2\173)\2°4)\35)"" 2015 2017 ) 2017
Bai 15: Cho E=(1— 1 j(l— L j...@— 1 jvé F="*2 m E
1+2 1+2+3 1+2+3+...+n n F
Hudng dan giai
el 1 3 1 3 1
faco B2 o)z | weya || @nn
2 2 2
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

(2 2 2 2 )_4 10 18 n(n+1)-2

_(1_§j(1_ﬂJ(l_Ej"{1_n(n+1)J_2.3'3.4'4.5"" n(n+1)

_14 2536 (n-1)(n+2) (1.23..(n-1))(45..(1+2)) n+2 n+2

2334457 n(n+l)  (23.n)(345.(+1))  n3  3n
. h+2 n+2

Ma >——=>F>E
n 3n

1 ., 135..39
2% _1 VY T 91222340

Hudng dan giai
1.35..37.39 1.3.5.7..37.39

Bai 16: So sanh :V =

(21.23.25....39)(22.24.26....40)  (21.23.25....39)2"° (11.12.13....20)
U - 1.35...39 ~ 1.35.39
© 2(21.23...39)(11.13..19)(12.14.16.18.20)  2°.(11.13...39)2°(6.7.8.9.10)

U= 1.35..39 ~ 135.39 13539 1
2(7.9.11...39).(6.8.10) 2".(7.9..39).2°3.5 2%.357.39 2%

o1 1
Ma F<ﬁz>u <V

Bai 17: Tinh nhanh:

C= 1+i ) 1+i ) 1+i 1+; ) 1+; 1,08—i
1.3 24 35 2016.2018 2017.2019 25

Hudng dan giai
1 n?+2n+1 (n+1)

Véimoi neN” tacod 1 = = :
ormet el o +n(n+2) n(n+2) n(n+2)

Tir d6
2 F £ 5 208 (27 2)

T13°24'3546 2017.2019°
B 2°.3.4°5°...2018°
1.2.32.425 .. 20172.2018.2019

2
2019°

25 25

Bai 18:Cho M =—.—. —.—..... —— . Chting minh r?ang: M <0,04.

357 631
6'8"" 632

N |-
I

Hudng dan giai

1357 @j(zﬂﬁﬁ @j_i
2'4'6'877632)\357977633) 633
3

<ﬂ;...;@<@nén M?<M.N =M <0,39
5 632 632
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

Vay M <0,04 (dpcm).
Bai 19. Thuec hién phép tinh:
(1 1 1 1 j4—3—5—7— ..... —-49

—t——t——+.....+
8 8.15 15.22 43.50 217
Hudng dan giai
1 1 1 1 Y4-3-5-7-....—-49
—t——+t——+....t :
1.8 815 15.22 43.50 217
1 11 1 1 1 1 1)5—(143+45+7+....+49)
=——|l-—t———+ =+ === |
7 8 8 15 15 22 43 50 217
1 1_i 5—(12.50+25)_1 495-625 7722531 2
70 50) 217 750 731 7255731 5

DANG 8 : TINH TONG CUNG SO MU

Bai 1: Tong cung sd mii:
a, A=1°+2° +3* +...+98° b, B= -1 + 22 —-3% +4° —...-19? + 20°
Hudng dan giai
a, Tacéd: A=1.1+2.2+3.3+...+98.98
= A=1(2-1)+2(3-1)+3(4-1)+..+98(99-1)
=> A=(12+2.3+34+..+98.99)—(1+2+3+...+98)
bat B=1.2+23+3.4+...+98.99, Tinh tong B ta duoc:
3B =1.2(3—O)+2.3(4—1)+3.4(5—2)+...+98.99(100—97)
3B = (1.2.3—0.1.2) +(2.3.4—1.2.3) +(3.4.5— 2.3.4)+... + (98.99.100—97.98.99)

3B =98.99.100~0.1.2 = 98.99,100 = B = 2022100

98.99 _ 98.99.100 98.99
2 3 2

b, Taco: B=—12 42232 14219 +20° =>B=—(1> - 22 +3 — 4> +..+19% - 20%)

B=—[(12+22+32+...+192+202)—2(22+42+62+...+202)]

B- _H 202122 | 2021)- 2.2 (P +2° 43 +...+10° )}

Thay vao A ta dwgc: A=B+

3 2

10.11.12 +10.11j

B=-20.22.7-20.7 —8( = —20.7.23—8(10.11.4+5.11)

Bai 2 : TOng cung s6 m :
a, D=1 + 3% +5% +...+99? b, E= 11> +13% +15° +...+199°
Hudng dan giai
a,Tacé: D =(12 +22 437 +4% ... +99° +1002)—(22 + 4% +6° +...+1002)

D :(100.121.102+1oo.2101j_22 (12 2P 4 502)
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

50.51.52 N 50.51
2

Dt A=1"+2° +3 +..+450° = A=

, Thay vao D ta duoc :

D =100.101.34+50.101-4(50.52.17 + 25.51)
b, Tacd: E =112 +122 +13% +14% +15% +...+199% + 2007 —(122 +14% +...+2002)
bat A=11% +12% +13 +...+ 200%, B =12% +14? +...+ 2007

Tinh ta dwoc:
A=11.11+12.12+13.13+...+200.200 =11. (12 —l) +12. (13 —1) +.o.+ 200.(201—1)
= A= (11.12 —ll) + (12.13 —12) + (13.14 —13) +..+ (200.201— 200)

A=(11.12+12.13+13.14+...+ 200.201) - (11+12+13+...+ 200)

Ao (200.201.202 3 10.11.12) _(211.190}
3 2 2

Vi B:22<62+7z+8z+._.+1002)=4(100.101.102_5.6.7)_(106.95}

3 2 2
Vay E=A-B
Bai 3 : Tong cung s6 m :
a, C=22+4°+6%+...+ 20° b, F= 1> + 4> + 7% +...+100°

Hudng dan giai
a,Taco: C=2"(1’+2°+3 +..+10°)
Pat A=1"+2?+3*+...+10° =1.1+2.2+3.3+...+10.10
A=1.(2-1)+2.(3-1)+3.(4-1)+..+10.(11-1)
10.11.12 _10.11
2

A=(12+23+34+..+10.11)-(1+2+3+..+10) =
b, Taco: F=1.1+4.4+7.7+10.10+...+100.100

F =1(4-3)+4(7-3)+7(10-3)+10(13-3)+..+100(103-3)

F =(L4-13)+(4.7-34)+(7.10-3.7)+(10.13-10.3)+...+(100.103-100.3)
F :(1.4+4.7+7.10+10.13+...+100.103)—3(1+4+7+10+...+100)

bat A=14+4.7+7.10+...+100.103,B=1+4+7+10+...+100
Tinh 9A=1.4(9-0)+4.7(10-1)+7.10(13—4)+..+100.103(106 - 97)

9A=(149-0.14)+(4.7.10-14.7)+(7.10.13-4.7.10) +..+(100.103.106 - 97.100.103)

©100.103.106+8
9

9A=1.4.9+(100.103.106 -1.4.7)=> A

Tinh B r6i thay vao F ta duoc: F=A-3B
Bai 4 : Cho biét : 1° + 2 + 3% +...+12? =650, Tinh nhanh tong sau : 2° + 4% +6° +...+24°
Hudéng dan giai
Taco: 2°+4° +6° +..+24° =2° (1’ +2° +...+12° ) = 4.650
Bai 5 : Tong cung s6 mii :
a, G= 1 +3% +5% +...+99? b, K= 1.2 +2.3° +3.4% +...+99.100?
Hudng dan giai
a, Tacod:
G=11+33+55+7.7+...+499.99
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G=1(3-2)+3.(5-2)+5(7-2)+7(9-2)+..+99(101-2)
G=(1.3-1.2)+(35-23)+(5.7-25)+(7.9-2.7)+...+(99.101-2.99)

G=(13+35+5.7+7.9+..+99.101) - 2(1+3+5+7+...+99)
DPat A=1.3+35+57+...+99.10,B=1+3+5+7+...+99

Tinh A= 6A=13(6-0)+35(7-1)+5.7(9—3)+..+99.101(103-97)
6A=(13.6-0.1.3)+(35.7-1.35)+(5.7.9-35.7)+...+(99.101.103—97.99.101)

6A:1.3.6+(99.101.103—1.3.5) =99.101.103+3=> A= %
Tinh tong B ro6i thay vao G
b, Ta co:

K=122+233+3.4.4+...+99.100.100
K =1.2(3-1)+2.3(4-1)+34(5-1)+..+99.100(101-1)
K =(1.23-1.2)+(2.34-23)+(3.45-3.4)+...+(99.100.101-99.100)

K =(123+234+345+..+99.100.101) ~ (1.2 +2.3+34 +...+ 99.100)

Pat A=1.23+234+3.45+..499.100.101,B=1.2+2.3+3.4+...+99.100

Tinh A=4A=123(4-0)+234(5-1)+3.45(6-2)+..+99.100.101(102 - 98)
4A=(1234-0.1.23)+(2345-1234)+(34.56-2345)+..+(99.100.101.102-98.99.100.101)

99.100.101.102
4

4A=99.100.101.102 => A=

Tinh B tuong ty roi thay vao K

Bai 6 : Tong cung s6 mi :

a, H= 22 + 4% +6° +...+100? b, I= 1.3 +3.5* +5.7% +...+ 97.99°

Hudng dan giai

a, Tacod:
H=2*(1"+2°+3"+..450°) = 4.A
A=11+22+3.3+4.4+...+50.50
A=1.(2—l)+2(3—1)+3(4—1)+4(5—1)+...+50(51—1)
A:(1.2—1)+(2.3—2)+(3.4—3)+...+(50.51—50)
A=(1.2+2.3+34+..+50.51) - (1+2+3+...+50)

50.51.51 50.51
Tinh tong A ta dwoc: A= 3 2 Thay vao H ta duoc

b, Tacd:

[=1.32+35°+5.7%+...497.99° =>| =1.3.3+3.5.5+5.7.7+...497.99.99

| =1.3(5-2)+35.(7-2)+5.7(9-2)+...+97.99(101-2)

| =(135-13.2)+(35.7-35.2)+(5.7.9-5.7.2) +..+(97.99.101-97.99.2)
| =(1.35+35.7+5.7.9+..+97.99.101) - 2(1.3+3.5+5.7+...+97.99)

bat A=135+35.7+5.7.9+...+497.99.10, B=1.3+3.5+5.7 +...+97.99
Ta co:
8A:1.3.5.8+3.5.7(9—1)+5.7.9(11—3)+...+97.99.101(103—95)
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8A=1.358+(35.7.9-1.35.7)+(5.7.9.11-35.7.9) +...+(97.99.101.103-95.97.99.101)

97.99.101.103-15
8

8A=1.3.5.8+97.99.101.103-1.3.5.7 =97.99.101.103-15=>A=

Twong tw tinh B roi thay vao I
Bai 7: Biét: * +2° +...4+410° = 3025, Tinh A=2*+4°+...+20°
Hudng dan giai
A=2° (13 +2° +...+103)
Bai 8: Cho biét: 1° + 2% + 3 +...+12° =650, Tinh nhanh tong sau: 2% + 4% +6° +...+ 24°
Hudéng dan giai
Taco: 22 +47+6° +..+24” =2° (1’ + 2° +...+12°) = 4.650
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DANG 9: TONG CUNG CO SO

D¢ giai cac bai toan thudc dang nay ching ta dung phuong phap giai phuwong trinh
(lam troi).

Tinh tong dang:S =1+a+a’+a’+..+a" (1)

Phuong phap:
Budc 1: Nhan vao hai vé ctia dang thiic véi s8 a ta duoc.
aS=a+a’+a’+a’+..+a"" (2)
Buwdc 2: Lay (2) trix (1) vé€ theo vé duoc:
an+1 _1
aS-S=a""-1=S= .
a-1

1) Tinh tong day c6 co s6 16n hon 1.

Bai 1: Tong cung co so:
a, A=3"+3"+3 +...+3% b, B=2+2%+2%+2" +..+2%%
Hudng dan giai
a, Ta thdy mdi s& hang sau gap s& hang lién trudc né “3” Ian .
Taco:
35 =3+3+..+39+3%

= 3A—A=2A=(3-3)+ (3" -3 )+...+ (30 —3%)+ (3" -1)

—25=3%"_1
101

:>S=3 1
2

b, Tacd: 22B=2°+2°+2" +...+2%9% 4+ 2%
=>4B—B:3B:(23_23)+(25_25)_'_."_'_(22009 _22009)+(22011_2)

22011 _ 2

=3B=2""-2=B=

Bai 2: Tong cung co so:
a) M =5°+5"+5"+5°+5"+...4+ 5% 1. 52019
b) C=5+5"+5 +5 +..+5%"
Huwéng dan giai

a, M —5% 45l 152 453 5% ..., 52018 52019
5M =5 +52 + 5% + 5% 4...4 52019 | 52020
5M -M :(51+52+53+54+”.+52019+52020)
_(50+51+52+53+54+m+52018+52019)

2020
M =57 1 m=> "1

b, Tacod: 5°C =5>+5°+5" +...+5% + 5
=>25C-C =24C =(53_53)+(55_55)_{_“__{_(5101_5101)+(5103_5)
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5103 _ 5
24

Bai 3: Tong cung co so:
a, BE7+72+73+.. +708 472 b, F= 1+5% +5% +5° ...+ 5%

=>24C =5%_5=>C=

Hudng dan giai
a, Taco:Tacd B=T+T*+7P+.. +78 4700 va TB=7°+7*+7* +.. 477 + 7%

72020_7
Khi d6 7B—B=7"*-7 suy ra B= 5

b, Tacod: 5°F =5 +5% +5° +...+ 5% 1 628
25F — F = 24F :(52_52)+(54_54)_'_“._'_(52016_52016)+(52018 _1)
52018 _q

24

24F =57 1= F =

Bai 3:Thuc hién phép tinh: A=2"0_2%_2%_
Hudéng dan giai

B=2%+2% 4 . +2242+1=22B=2"042% 4 . +2°+22+2
+23+22+2)—(299+298+ ...... +22+2+l)

=B=2"-1

Véy A= 2100 -B= 2100 _(2100 _1) — 2100 _ 2100 +1=1
Bai 4: Tong cung co s0: G= 1+ 2% +2% +2° +...+ 2%%°
Hudng dan giai

Tacod:
222G =242 +20 4., 4 2%016 4 D018
22018 _l

4G -G =3G :(22 —22)+(24—24)+...+(22°16—22°1ﬁ)+(22°18—1) —3G=2"_1=G=

Bai 5: Tong cung co so:

a, M=2"°-2%_2%_ 222 b,N=3%-3%4+3% -3 +.. . +3-3"+1

Hudéng dan giai

a, Tacd:

M =2%—(2+2°+2°+..+2% +2°)

Diat A=2+22+2°+2*+...+2% +2% Tinh A ta dwoc:

A=2% -2, Thay vao M ta duoc:

M=2%-A=2%-(2¥-2)=2

b, Ta co:

N=1-3+3"-3>+..+9% -9% +3'°
=3N=3-3+3*-3"+...+3% 3% 3%

= N+3N =(3-3)+(3" =3)+(3° =3 ) +...+ (3" -3 )+ 3" +1
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3%41

AN =3 +1=>N

Bai 6: Tong cung co s6 : I= 1+ 2% +2° +...+ 2%
Hudng dan giai
Tacd: 21 =2+2° +2* +...+2%
=21 -1=(22-2%)+(2" - 2" )+..+ (2% -2%)+ (2% +2-1) =1 =2% 41
Bai 7: Tinh gia tri ctia bi€u thttc: B=1-2+2% —2° +...+2%°®
Hudng dan giai
Tacd: B=1-2+2" -2+ +2°% = 2B=2-2°+2° -2 +....+ 2
22009 +1

3
Bai 8: Tinh A= 2000(20019 +20028 +...+2001 + 2001) +1

=2B+B=3B=1+2"" = B=

Hudéng dan giai
Pat : B =2001+2001? +2001° +...+ 2001° = 2001B = 2001* + 2001° +...+ 2001*°
= 2001B — B = 2000B = 2001'° — 2001, Khi d¢ :
A =2000B +1=2001" —2001+1= 2001 — 2000
Bai 9: Cho H =2%10 _22009_2208 _ _95_1 Tinh 2010"
Hudng dan giai
Ta cd: H =2 —(1+2+22 +2% 4. 42708 22009) Dat:A=1+2+22+2% 4. 429
Tinh tong A ta duoc: A=2""° -1, Thay vao H ta duoc :
H =27 - (2 1) =1=2010" = 2010

Bai 10: Tong cung co s& : H= 1+ 2.6 +3.6° +4.6° +...+100.6%
Hudng dan giai
Tacd: 6H =6+2.62+3.6° +4.6° +...+100.6
H—6H =-5H =(2.6—6)+(3.6° —2.6”)+(4.6° ~3.6°)+...+(100.6™ ~99.6” ) + (1-100.6'° )
~5H =6+6°+6° +...+6% +(1-100.6'")

Dit A=6+6°+6°+...+6%, Tinh A ta duoc :
6100_

A=

, Thay vao H ta duoc :

5H = A+(1-1006%)= & =61 000 - 87 Z6+5-50067 4996741
. - .

) )

499.6' +1

25
2) Tinh tong day c6 co s6 bé hon 1.

=H-=

\s g4y . 1 1 1
Bai 1.Tinh tong sau S :E+2—2+...+W (1)
Hudng dan giai
Cédch 1: Ta thady mdi s& hang lién sau ctia tong déu kém s& hang lién trude ctia né “2” Tan

1 1 1
ZS:1+E+?+...+W (2)
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1 22005 _ 1

22005 = 22005

Trwe vé€ v6i vé caa (2) cho (1) ta duge: S=1—

. . 1 1 1
Cich 2: Ta co: ES_? §+...+22006 3)

True vé€ v6i vé caa (1) cho (3) ta duoc:

1 1 1 22005 _1 1 22005 _1 22005 _1
STy T TS g ST e
Bai 2. Tinh nhanh: A—1+i2+13+ +i8
3 3 3 3
Hudng dan giai
Ta c&:3A =1 1 1 1 )
a Co. = +—+—2+...+3—7
1 1 1
A=—+S+..+—=. 2
3 & 3’ @
Lay (1) trit (2) dwoc: 2A=1— + =1+ _ 6960
3 6561 6561
Dodé:  A=2
6561
1 1 1 1
Béi3:Tinht6ngcos€)':A—7+?+F+...+W
Hudng dan giai
o1 1 1 1 1 1
a,Taco:7A=7+73+74+...+W+W

1 1 1 1 1 1 1 1 1)
AtE T e T )T
7100_1 7100_1

6
?'A: ~101 = A= 6.7:%

Nt A e n 1 1 1 1
Bai 4: Tinh tong co s0: B= §+3—2+¥+...+§
Hudng dan giai
.1 1 1 1 1 1

Ta Co: § B =2 32 33 34 T % 321

1 1 1 1 2, 3°-1 3 -1
e (3—‘—) e O R e

Bai 5: Tinh tong co s

1Y 1Y 1Y 1\ 1 1 1 1 1 1
,D=|-= —— —=| +..+|-= bE=——~+5——=+—o -t =
! ( 7) J{ 7) +( 7) i +[ 7) 3 ¥ 3P 3 30 3%

Hudng dan giai
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1 1 1 1 1

a, Ta co: Dzl_?"’?_?"’"""?zﬁ_w

1D1111 1 1

7° 7 T E Tt e g

1 -1 1 1 -1 -1 1 1
D+?D: 7+7 + ?4‘? +...+ W'F?zw + 1—m

8 72018 _l 72018 _l
7 D= -72018 =>D= W
1 -1 1 1 1 1

b, Ta co: §E :¥+§_¥+“'+¥_3ﬁ

1 1 -1 -1 1 -1 1 -1 -1)_
E+§E: §+? + ¥+3—3 +...+ F'FF =+ ?4—3? =>

51 51
3 3 4.3
N e 7 A2 A 3 3 3
Bai 6: Tinh tong co s6 G= §+5—4+?+...+W

Hudéng dan giai

3 3 3 3

. 1 1 1 1 1 1 1 1 1
Dat A:g+5—4+5—7+...+51wz>5—3 :5_4+5_7+5W+'"+51T
1 1 1 1 1 1 1 1 1
ST U MG M Cr L M-
124A 1 1 5%-1 51 _1

125 5 5% 5% 5%.124
Bai 7: Tinh tong co s

200—(3+2+2+...+2j
=2

3 4 100 b I=1+1+ 12_’_ l3+ . 1100
1 2 99 ’ 2|9 o) T D

a, K= 3
Sttt
2 3 4 100

Hudng dan giai

a, Taco: TS = 2—E + 2—z + 2—E +..+ 2—i +1
3 4 5 100

TS=E+§+§+...+@+3:2 1+E+§+...+ﬂ =2.MS =>K:E:%:
3 45 100 2 2 3 4 100 MS MS
, 1 1 1 1 1 1, 1 1 1 1 1

b,Taco: I 1+§+?+¥+?+ +2100 E|:§+?+§+'"+21W+W

1 1 1

1 1 1
St Tt om
Hudéng dan giai

. , 1
Bai 8: Tinh tong co s6: C= 2 +
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, 1 1 1 1 1 1
a, Ta co: ?C:§+§+7+...+F+W
1. 3. (1 1) (1 1 1 1) (1 1
cie-iedaz sl )
3 2100_1 2100_1

. N 2 3 4 2017

Bai 9: Tinh tong co s6: H= _+_+_+3_4+"'+32T
Hudng dan giai

, 1 2 3 4 2016 2017
TaCO:—H:—+—+—+—+...+32T+32w

1 2 1 3 2 4 3 2017 2016 1 2017
R o M e M e A i T M

2 1 1 1 1 1 2017
111 1 \
bat A:§+3—2+§+...+32W,T1nhAr01thayva0H
. o 4 5 100
BéilO:Tinhténgcoso:F=l+?+2—4+§+...+w
Hudng dan giai
1.1 3 4 5 99 100
TaCOZEF:E+?+§+§+...+W+F
1 4 3 5 4 100 99 3 1 100
F—EF: g—? + §—§ +...+ W_W + 1+§_§_ﬁ
1 1 1 1 1 1 3 100
EF:?+§+§+.“+W+ E_g_ﬁ

1 1 1 1
bat A=§+§+§+...+W.TinhArBithayvéoF

DANG 10: TINH PON GIAN
Bai 1: Tinh gia tri cua cac biéu thirc:
a) A=-37+54+(—70)+(—163)+246.

b) B=125.(-61).(-2)’.(-1)" (neN).

€) C=1+2-3-4+5+6—7—..+2014—2015—2016+2017+2018.
Hudng dan giai

a) A=—37+54+(—70)+(—163)+246 = (54 + 246) +[ (-37) +(~163) ] +(-70)

=300+ (—200)+(-70) =30.

Vay A=30.

b) B=125.(-61).(-2)’.(-1)" (neN")
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—125.(~8).(-61).1=61000.
Vay B=61000.
Q) C=142-3—-4+5+6—7—..+2014—2015-2016+2017+2018

=1+4(2-3—4+5)+(6—7—8+9)+...+(2014—2015-2016+2017) +2018

=1+2018=2019.
Vay C=2019.

51.125-51.42-17.150
3+6+9+...+99
Hudng dan giai
bat: A=51.125-51.42-17.150; C=3+6+9+...+99.
A=51.125-51.42-17.150=51.125-51.42-17.3.50
=51.125-51.42-51.50= 51.(125—42 —50) =51.33.

C=3+6+9+...+99
S6 cac hang tr ciia C: (99—-3):3+1=33.
99+3

Bai 2: Tinh hop 1i: B =

Do dé: C:3+6+9+...+99=33.( j=33.51.

N 51.125-51.42-17.150 A 51.33
3+6+9+...+99 C 3351

Bai 3:Tinh bang cach hop ly nhat néu c6 thé
a)78. —23 +37. —78 +40. —78
5 2 2 4 1
b)—1-.15+—-. =15 + —105 |- ——=+=
) 7 * 7 * [3 5 - 7]

Hudng dan giai

a) Ta co:
78. —23 +37. —78 +40. —78 = —78 .23+ —78 .37+ —78 .40=—-78 23437440
= —78 .100 =—-7800
) 2 2 4 1
b) —-1-.15+—-. —15 + —-105 .|=—=+=
) 7 +7 i [3 5+7]
12 2 1 12 2
=-15.—+4+ -15 =+ =105 .—= -15|—+—=|+ -1 = -15 .2-1=-31
7 * 7jL 105 [7 +7]+

Bai 3:Tinh bang cach hop ly nhat néu c6 thé
B 40[171717 1717171 1717171]

303030 424242 565656

Hudng dan giai
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171717 n 1717171 n 1717171
1303030~ 424242 565656

17.10101 ~ 17.10101  17.10101
B = 40. + +
30.10101 ' 42.10101 ' 56.10101
B=a0|f 1T 17
30 42 56
B=a017| 4L L
30 42 56
111
B=4017|— +— +—
5.6 6.7 78]
11 1 1 1 1
B=4017|- -~ 4 - ——+-—=
5 66 707 J

B =40.17. 1.1
5 8
B = 40.17.i
40

B =51
25° + 25" +25°
511 +513 +515 +517 +519 +521

Hudéng dan giai

Bai 4:Rat gon B=

B 255 1 257 4 25° B 510 4 54 4 5o _ B(1+5%+5°)
511+513+515+517+519+521 (511+515+519)+(513+517+521) (1+54+58)(511+513)
5 1

5458 54125 130
2.3.5+4.9.25+6.9.35+10.21.40

Bai 5:Thuc hién phép tinh: A=

2.3.7+4.9.35+6.9.49+10.21.56
Hudéng dan giai
Ao 2.3.5+4.9.25+6.9.35+10.21.40
2.3.7+4.9.35+6.9.49+10.21.56
2.35+235235+2.3533.7+2.3.5.5.7.8
© 2.3.7+23.7.2.35+2.3.7.33.7+2.3.7.5.7.8

_ 235(1+2.35+337+57.8) 5

©237(1+235+33.7+4578) 7

Bai 6:Thuec hién phép tinh:
1.2.3+2.46+4812+7.14.21 1.7.9+3.21.27 +5.35.45+7.49.63
& 1.3.5+2.6.10+4.12.20+7.21.35 " 1.35+3.9.15+5.15.25+7.21.35

Hudéng dan giai

Ta cd 1.2.3+24.6+4.8.12+7.14.21 1.2.3(1+ 2.2.2+4.4.4+7.7.7) 123 2
a, Taco: = — _<
1.3.5+2.6.10+4.12.20+7.21.35 1.3.5(1+ 2.2.2+4.4.4+7.7.7) 135 5
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b Tacg. L79+321.27+53545+74963 _179(1+333+555+7.7.7) 179 21
’ © 135+3.9.15+515.25+7.21.35  1.35(1+3.3.3+55.5+7.7.7) 135 5

1.2+2.4+3.6+4.8+5.10
3.4+6.8+9.12+12.16+15.20
Hudng dan giai
Ta b 1.2+2.4+3.6+4.8+5.10 =1.2(1+ 2.2+3.3+4.4+505) _12
3.4+6.8+9.12+12.16+15.20 3.4(1+2.2+3.3+4.4+5.5) 3.4
_ 2.3+4.6+6.9+8.12

 34+6.8+9.12+12.16

Bai 7:Thyc hién phép tinh:

1
6

Bai 8: Tinh gia tri ctia bi€u thirc sau: B = 2 +@+E+E biét 2a_% _fte_7d
50 6c 7d 2a 5b 6¢c 7d 2a
vaa,b,c,d #0.
Hudng dan giai
2a_5b 6¢c 7d K 2a 5b 6¢c 7d _

PitB=—=—=—=—=k=> — = — —=k'=1=>k=+1=>B=44. 1 =B=
50 6c 7d 2a 5b 6¢c 7d 2a
+4
a’m—a’n—-b’*n+b’m
a’ +b?
Hudng dan giai
2(m— 2(m— a’?+b?)(m-n
Taco: B:a (m n2)+b2(m n):( )( ):m—n
a’+b (a2+b2)
(ab+bc+cd +da)abed
(c+d)(a+b)+(b—c)(a-d)
Hudng dan giai
Ta c6: MS =ca+cb+da+bd +ab—bd —ca+cd =(ab+bc+cd +da)
TS _ (ab+bc+cd +da)abcd _ abed
MS (ab+bc+cd +da)

(a+b)(=x-y)-(a-y)(b-x)

Bai 9: Tinh ga tri cua biéu thirc: B=

Bai 10: Thirc hién phép tinh:

Khi do:

Bai 8: Tinh gia tri cuia biéu thire: A=

abxy (xy +ay +ab +bx)
Hudng dan giai
Ta co:
A (@+b)(=x-y)-(a-y)(b-X)
abxy (xy +ay +ab +by)
_a(-x-y)+b(-x-y)-a(b—x)+y(b—x)
- abxy (xy +ay +ab +by)
_ —ax—ay—bx—by—ab+ax+by—xy
- abxy (xy +ay +ab +by)
—ay—bx—ab-xy = —-xy+ay+ab+by -1

- abxy(xy +ay +ab+by) abxy(xy+ay+ab+by) abxy
Bai 9: Tinh tong
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_ 2042t 422 4 420 b, B 1+5+5%+5° +...+5%°
1425+ 2904, + 2% T A+ A B 44

Hudng dan giai

a,

a, Ta co:
(1+2+22 +2° +24)+(25 +2042"7 428 +29)+...+(22°°° 22001 4 2002 | 2003 +22°°4)
14+2° 420 4 2% 4. 427
(142422 +2°+2 )+ 2° (1424 2° +2°+ 2% )+.. 4+ 270 (1424 2° + 2° + 2°)
1+2° 420 42% 4 4299
(1+2+22 +2° +24)(1+ 2°+2° +...+22°°°)

_ 2,93, ~4
(1+25+21°+...+22°°°) _(1+2+2 tee )
b, Tacdé: M =1+5+5%+5%+...+ 5

101
—=5M =5+52 45 +...+5% 4+ 5% =5M - M =4M =5" 1= M :5 1

va N=1+4+4" +4°+.. +4°°

101
AN A B2 B8 g 4 S AN-N=3N =4 1N L

Khi do: B :M
N

Béill:Tinhté’ng: Ao 101+100+99+...+2+1
101-100+99-98 +...—2+1

Hudng dan giai

(1+101).101

Tacd: TS = =101.51=5151
MS =(101-100)+(99-98) +...+(3-2) +1=1+1+..+1=51.
Khi dé: A= =20100 44
MS 51

Bai 12: Cho x la tong cta tat ca cac s6 nguyeén c¢d hai chir sO, y la s6 nguyén am 1on
nhat. Hay tinh gid tri cua biéu thic : A=2020.x"* —2019.y*"" .

Huong dan giai
Vi x 1a tong ctia tat ca cac sd nguyén cd hai chit s6 nén :

x=(-10)+ (1) +...+(-99) +10+11+...+99

=[(~10)+10 |+[ (-11)+11]+...+[(-99)+99]|=0+0+..+0=0
yla sd nguyén am lén nhatnén: y =-1. Do dé:

A=2020.x*" —2019.y*"" = 2020.0°* - 2019.(-1)""" = 0-2019.(~1) = 2019.

DANG 11: TINH Ti SO CUA HAI TONG
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2010 2009 2008 1
+ + Fot
Bai 1: Thuyc hién phép tinh: C =—1 I 21 T 3 i 2010
T ——

2 3 4 2011
Hudng dan giai
, 2010 2009 2008 1
a) Taco + + ot ——
1 2 3 2010

=[w+l]+(% +lj+[m +1}....+(L+1j+1
2 3 4 2010

2011 2011 2011 2011 2011
= o+ + o -+

2 3 4 72010 2011
:2011(1+1+1+...+i+ij
2 3 4 2010 2011
20110 N 20209 N 20308 - 20110 2011(1+:13+411+ ;. 20110 N Zolllj
Do dé C = T 1 1 T = T 1 1 1 =2011
e T+t ——
2 3 4 2011 2 3 4 2011
Bai 2: Tinh gia tri cac biéu thtc
1 1 1 1 11 1
1+§+§+"'+§+® §+§+Z+"'+ﬁ
VA= T 1 1 1 9B=55 08 o7 1
+ + tot——+— —t—+— .+
199 397 5.95 97.3 991 1 2 3 99

Hudng dan giai
a) Ghép cac phan sd ¢ s6 bi chia thanh tirng cap d€ MC giéng mau cua cac
phéan s6 twong ting ¢ s6 chia. Bién ddi so bi chia : cong tung cap cac phan s6 cach

déu hai dau ta duoc:

1 1 1 1 1 1 1 100 100 100 100
I+ — |+ =+ = |+ =+ = |+ | =+ |= + + +...+ :
( 99) (3 97) (5 95) (49 51) 1.99 3.97 595 49.51

Bi€u thirc nay gap 50 lan s6 chia. Vay A=50.

b) Bién d6i s6 chia : viét cac phan ti thanh hiéu : 100-1,100-2,...,100 — 99.

100-1 100-2 100-3 100-99
+ + +.t

s6 chia bang : 5 3 %9

100 100 100 100 1 2 3 99
= bttt — || T+ —
1 2 3 99

1 2 3 99

=100+100 1+3+...+i -99
2 3 99

1+100 1+£+...+i =100 1+1+...+i+i .
2 3 99 2 3 99 100
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Biéu thiic nay bang 100 [an s& bi chia. Vay B = ﬁ
1+(1+2)+(1+2+3)+..+(1+2+3+...+98)

Bai 3:a) Tinh D =
1.98+297+3.96+...+98.1

b*) Chttng minh réng biéu thiic E ¢ gid tri bang %

E_ 1.98+297+3.96+...+98.1
12+23+34+...+98.99

Hudng dan giai
a) SO bi chia gom 98 tong, sO 1 c6 médt 6 98 tong, s6 2 c6 mat & 97 tong, sd 3 ¢
mat 6 96 tong..., s6 97 c6 mdt 6 2 tong, sO 98 c6 mat 6 1 tong.

Nhu vay s8 bi chia bang 1.98+2.97 +3.96+...+97.2+98.1, bang s chia. Vay D =1.
b) Theo cau a, sd bi chia béng:

1+(1+2)+(1+2+3)+..+(1+2+3..498). Theo cong thirc tinh tdng cac s6 tu

nhién lién tiép, biu thikc nay bang: % + % o+ B9 bang 1 58 chia.
1
Vay E=Z.
ay 5

Bai 4:Cho A:i+i+ ...... +Lvé B= L + L + e +i

1.2 3.4 37.38 20.38  21.37 38.20

N A ; A
Chtng minh rang Elé mot sO nguyeén.
Hudng dan giai

1 1 1 11 11 1 1
=ttt ——

Fvr b ——=
1.2 34 3738 1 2 3 4 37 38

11 11 1 1 1 1
=l -+—F+—F—+..+— |2 =+ —+...... +—
(1 2 3 4 38) (2 4 38)
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1 1 1
= + For b ——
20.38 21.37 38.20
:>58B—i i+i i ...... +i+i:2 i+i+ ..... +i =2A
20 38 21 37 38 20 20 21 38
B=2A=A_38 _s9ey
58 B 2

Bai 5:Tinh ti sO S .

, 4 6 9 7 . 7 5 3 11
Biét A= + + + va B=

+ + + )
7.31 7.11 1041 10.57 19.31 1943 23.43 2357

Huwéng dan giai
B 4 6 9 7 1 1 1 1 1 1 1 1 1 1

A

—_ —_— + —_—
5 3531 3541 5041 5057 31 35 35 41 41 50 50 57 31 57
B

2

__ 7 5 g ,,1nn 1 1. 1 1.1 1. 1 1_1 1
38.31 3843 4643 46,57 31 38 38 43 43 46 46 57 31 57
A B A 5
> — = — _—=
5 2 B 2
Bai 6:Tinh gia tri ctia biéu thiic sau mot cach hop ly:
1 1 l 1 1 1
i+7 cee + _|_
A2 12 30 9120 9506 9900
50 51 52_ 97 _98_99°
51 52 53 7 98 99 100
Huong dan giai
Xeét tir:
1 1 1 1 1 1
=—+—4—+-+ + +
2 12 30 9120 9506 9900
1 1 1 1 1 1
=t —t— - + +
12 34 56 95.96 97.98 99.100
Toq 1,1 1,1 1.1 1
3 4 97 98 99 100
1 1 1 1 1 1 1 11 1 1
T=]1+=—+=+—+...... +—t—F—+— |2 =+ —+—
2 3 4 97 98 99 100 2 4 98 100
1 1 1 1 1 11 1 1
T=1l+=+=-+—A4....+—+— I+—+—-+.. +—+—
(234 99100)(23 4950)
=i+i+i+ ...... +i+i (1)
51 52 53 99 100
Xét mau:
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Mo5o_20 51 52 97 98 99
51 52 53 7 98 99 100

M = 1—5—O 1—E ..... 1—% 1—£
51 52 99 100

M :i+i+...+i+i (2)

51 52 99 100
Tt (1) va (2) suy ra: tir bang mau. Do d6: A=1

Bai 7. Tinh A:(1+i+i+...+ij:(l—i).
2 22019

Hudng dan giai

. 1 1 1 1) 1
Ta cO A=(§+?+§++Wj[l_Wj

1 1 1 1
2.A= (1+§ +§ +..+ Yo j : (1— 22019j

Xét hiéu:

1 1 1 1 1 1 1 1 1
2-A_A:(1+2+§+ +22018j.£1_22019j_(§+? ?"— +22019).(1_22019J
1 1 1 1 1 1 1 1
A= (1+2+?+ +W_E_?_§_“._Wj:(l_W)

1) 1
A:(l_WJ(l_Wj:]-

Vay A=1
Bai s Tinh tisg > biop a22012 2012 2012~ 2012
B 51 52 53 100
1.1 1 1

..+
12 34 56 99.100
Hudng dan giai
Tacd: A=2012 i+i+i+...+i
51 52 53 100

1111 1 1 111 1 1 1 11 1
B=-—-+-——"-H+F.t———=| =+t —+— |- 2| ==+ =+ +—
1 2 3 4 99 100 \1 2 3 99 100 2 4 6 100
1 1 1 1 11 1 1 1 1 1
B= —+—=+.. —|=+=F=F. ===+ —=+..+—
1 2 3 100 1 2 3 50) 51 52 53 100
Khi dé é=u=2012
B 1
1 1 1 1

B Tinh ti —b t A=—+—+— 4.+
ai 9: Tinh ti s6 o bié 12 34 56 7 199.200
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va B= L + 1 +...+ L
101.200 102.199 200.101
Hudng dan giai
11 11 1 1 1 11 1 1 1 1
A=|-—=|+|=—= |+t ———|=|+=F+ =+ +— |- 2| =+ =+ ...+ —
1 2} (3 4) (199 200) (1 2 3 200) (2 4 200)
1 1 1 1 1 11 1 1 1 1
A=|o+=++.+— || c+=+=+ .t — [=—+—+...+—
2 3 200) (1 2 3 100) 101 102 200
1 1 1 1 ( 1 1 j 301 301 301
A= —+ + + +otH| —+—|= + +...+
101 200 102 199 150 151) 101.200 102.199 150.151
1 1 1 1
= + + + +..+ +
(101.200 200.101j [102.199 199.102) (150.151 151.150j
2 2
= + +..+
101.200 102.199 150.151
Khi do: A_30
B 2
1 1 1
Bai 10: Tinh gia tri — b1et A=—+—+—+..+ va
B 12 34 56 101.102
1 1 1 1 2
= + + +..+ +
52.102 53.101 54.100 102,52 77.154
Hudng dan giai
. 11 11 1 1 1111 1 1
Tacs: A=(1-3 )+ (53]t -1 (3 -3 5 T o i)
1 2 3 4 101 102 \1 2 3 4 101 102
111 1 1 11 1
=l -+—+—+.Ft—F— 2| -+ .+ —
(1 2 3 101 102j (2 4 lOZj
1 11 1 11 1 1 1 1 1
A=|+=+=+. +— || +=+. = |=—+—+.+—+—
(1 2 3 102) (1 2 51) 52 53 101 102
1 1 j (1 1 J ( 1 1) 1 154 154 154 154
=l —+— |+ =F+— |+ | =F+— [+—== + +..+ +
(52 102 53 101 76 78) 77 52102 53.101 76.78 77.154
\ 1 1 1 2
va B= +..+ + +
(52 102 102 52) (53 101 101 53) (76.78 78.76) 77.154
2 A 154
+. =>_—=—=77
52, 102 53. 101 76 78 77. 154 B 2
Bai 11: Chting minh rang: 1+1+ +.. (L l+l +i :i+i+ 1
3 5 99 2 4 6 100/ 51 52 100
Hudng dan giai
Ta co VT:(1+E+—+£+ +i+ij—2(l+£+1+ +ij
2 4 99 100 2 4 6 100
VT = 1+—+l+1+...+i —(1+1+1+ +i =i+i+ i=VP
4 100 2 3 50) 51 52 100
1 1 1 1 1 1
Bai12: Cho S=1-—+—-——+....+ — + va
2 3 4 2013 2014 2015
1 1 1 1 1
= + ... + Tinh (S-P)""
1008 1009 1010 2014 2015
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Huoéng dan giai

1

1

J

1

1 1 1 1 1
Tacd: P= + + + et +
1008 1009 1010 2014 2015
1 1 1 1 1 1 1 1 1 1
= 1+—+=-+....+ + + +...+ + —(1+=4+=+.—+—
2 3 1006 1007 1008 2014 2015 2 3 1006 1007
1 1 1 1 1 1 1 1 11
= 1+—+—=-+...+ + + +...+ + =2 =+=+—+.....
2 3 1006 1007 1008 2014 2015 2 4 6
1 11 1 1 1
=l-—+=——+....+ — + =
2 3 4 2013 2014 2015
Do d6 (S—-P)*° =0
Bai 13: Chiing minh rang: 100—(1+1+£+...+ij=£+g+§+...+£
2 3 100) 2 3 4 100

Hudng dan giai
3 100
Bai 14: Tinh ti s& Abié’t:AZQZ—l—z—i—...—g va
B 9 10 11 100 45 50 55 500
Hudng dan giai

100
11,1

Tacd: VT =(1—1)+(1—1j+(1—1j+...+(1—ij=l+g+§+...+£:VP (dpcm)
2 2 3 4
1

Tacod :

A=(1—1 + 1—3 +(1—i +..+ 1—2 =§+§+...+i=8 1+i+...+i
9 10 11 100 9 10 100 9 10 100
B:E[l+i+...+ij.Khidé:é:§:40

59 10 100 B }
5

DANG 12: TINH GIA TRI BIEU THUC

Bai 1:Cho a,b,cla ba s6 thyre khac 0, théa man diéu kién:
a+b-c _b+c-a c+a-b

c a b
Ml i 1im b a C
Hay tinh gia tri cua biéu thitc B = (1+ gj(1+ Ej(l+ Bj

Hudng dan giai
+Néu a+b+c =0, theo tinh chat day ti s bang nhau, ta cé:
a+b-c b+c-a c+a-b_ a+b-c+b+c-a+c+a-b
C a b a+b+c
a+b-c b+c-a c+a-b a+b b+c c+a
+1= +1= +1=2= = = =
C a b C a b

1

Ma 2
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o ol oL

+Néu a+b+c=0, theo tinh chat day ti s§ bang nhau, ta co:
a+b-c b+c-a c+a-b_ a+b-c+b+c-a+c+a-b
c a b a+b+c
a+b-c b+c-a c+a-b a+b b+c c+a

Ma +1= +l=—+1=1= = = =1
C a b C a b

Vay B:(1+Ej[l+ij(1+3):(b+a}(c+aj.(b+cj:1
32
Bai 2:Cho biéu thite A= > 2 12 Tinh gié tr cia bicu thic voi X= -
3X" — X" +3x+2014 3

Hudng dan giai

=0

Tacod:

x:%:>3x=1:>3x—1:0

x?(3x—1)-(3x-1)+2014 2014
x*(3x —1)+(3x—1)+2015 2015’

Bai 2:Cho (a + 3)(b - 4) — (a—3)(b + 4) =0. Chiing minh: % = %
Hudng dan giai
Ta co:

—ab-4a+3b-12-ab—-4a+3b+12=0

(a+3)(b—4)—(a—3)(b+4)=0
Tinh dwoc 6a=8b= E:Q:§ %

a

:> —

b 8 4 3

Bai 3:Cho x, y, z 1a s6 thuc thoa man xyz = 1. Chtiing minh réng:
1 1 1

P= + + =1
l1+x+xy 1+y+yz 1+z+2zx

Hudng dan giai

, X X
Ta co: ;
1+y+yz X+Xy +Xyz 1+x+xy
1
Miit khac: - Xy - X

1+z+2zx xy+xyz+x2.yz 1+x+xy
1 1 1
+ +
1+x+xy 1+y+yz 1+z+2zx

Do d6:P =

1 N X Xy 1+x+xy _1(dpem)
1+x+xy 1+x+xy 1+x+xy 1+x+xy
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a__ . b N 2C
ab+a+2 bc+b+1 ac+2c+2
Hudng dan giai

a b abc’ a b abc

= + + . = + +
ab+a+abc bc+b+1 ac+abc’+abc a(b+1+bc) bc+b+1 ac(l+bc+b)
2010x y z
+ + =1
xy+2010x+2010 yz+y+2010 xz+z+1
Hudng dan giai
2
VT = X2 yz + y + z =
Xy +X°YyZ+XyZ YZ+Yy+Xyz Xz+z+1
Bai 8: Tinh gia tri cua biéu thic: A=10a+16b+4a—-2b véi a+b=50
Hudng dan giai

Tacé: A=(10a+4a)+(16b—2b)=14a+14b =14(a+b)=14.50 = 700
Bai 9: Tinh gia tri ctia bi€u thirc: 5x* +6x— 2 khi |X—1| =2

Hudng dan giai
X-1=2 X=3

=>

X—2=-2 x=0

Khi x=3= A=5x>+6x-2=59+6.3-2=61. Khi x=0=A=5%"+6x—-2=-2
Bai 10: Tinh gia tri cua biéu thirc: P = x** + y** khi |X —ﬂ + (X +y- 2)2020 =0

Hudéng dan giai

Bai 4: Cho abc=2, Tinh B =

2

Bai 5: Cho xyz=2010, Chttng minh rf”mg:

1

Ta cé : Khi |X—1|:2:>{

x-1>0
Tacé:{ . = [x=1+(x+y-2)"" >0

- x-1=0 x=1
, ~ _ _ — \ = :1.
Do d6 d& [x-1+(x+y-2) 0thi {(x+y 2020203{X+y:2<:>x y

Véy . P — X2020 + y2020 — 12020 +12020 — 2

Bai 11: Tinh gid tri cua biéu thite: x* —5y° +4, biét (x=1)"" +(y+2)"" =0
Hudng dan giai

(y " 2)2022 >0

vao ta dugc: A=1—5.(-2)" +4=1+40+4=45.

Bai 12: Cho a, b,c khac 0 va d6i 1 khac nhau thoa man : a*(b+c¢)=b’(a+c)=2013, Tinh

A=c*(a+b)

1= -1
Thcé:Vi{ ::(X—D””+(y+2f”2=o:>{x ° >{X_ - Thay

y+2=0_

Hudng dan giai
Taco:
a’(b+c)=b*(a+c)=2013 = a’h+a’c-b’a-h’c =0« ab(a—b)+c(a—b)(a+v)=0
(a—b)(ab+bc+ca)=0=ab+bc+ca=0via=h
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Khi d6 : (ab+bc+ca)b=0=b*(a+c)=-abc=—abc=2013
tuong tu : (ab+bc+ca)c=0=c?(a+b)=—-abc =2013

Bai 13: Cho A:lll+0’19_1’3'2— l+1 :2vaB= SZ—ZE—O,S :2§
2,06+0,54 2 3 8 4 26

a, Rut gon AvaB
b, Tim x nguyén sao cho: A<X<B

Hudng dan giai

a, Tacod:
-1 (5 -1 5 -1 25 75 13
A=——|Z|12=—-—=—""VaB=—.—=—
2(6) 2 12 12°°7 826 12
b, Tacod:
_ _ 12x=0
A<x<B:>i1<X<E:>il<12—x<5:>—11<12x<13:> X
12 12 12 12 12 12x =12
Bai 14: Cho P:|2a—]J—(a—5)
a, Rut gon P

b, Cé gia tri nao cta a dé€ P=4 khong?
Hudng dan giai

Tacod :
1 1
2a—-1-a+5,vs aZE a+4 azE
a, P= 1 = 1 l)/]E)é7
1—2a—a+5,(a<—j 6—3a(a<—}
2 2
1
a+4:4(a2§j a=0(|)
P=4=> =>

6—3a=4(a<%j azg(l)

Vay khong ¢ gia tri nao ciia a dé P =4
2
Bai 15:Cho biéu thic: C = 2()(_—12”-
(x-1)"+2
a) Chiing to rang véi moi X, biéu thizc C ludn c6 gia tri la mot s6 dwong.
b) Tim tat ca cac s6 nguyén X, dé€ C co gia tri 1a mot s6 nguyén
c) Véi gid tri nao ctia X thi biéu thire C 6 gia tri nhd nhat. Tim gia tri nho nhat
do.
Hudng dan giai
a) Tathdy: 2(x—1)"+1>0va (x-1)'+2>0 VX,

Vay biéu thiec C ludn duong.
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) C 2[(x—1)22+ 2}—3 )
(x—1)"+2 (x—1)"+2

Dé C nguyén, ta phai c6 (X —1)2 + 21a w6c duong cua 3
X=2

Vi (x-1) +222,nén (x-1)° +2=3=(x-1)’ :1:{)(_0

¢) Cnho nhdt khi ——————16n nhat

8 3., 3,2, 0.0
(x-1)+2 2 (x—1)"+2 3 3

A

Vi (x=1)" +2>2nén

Vay MinC :%@x:l

4x—7_B_3ﬁ—9x+2
Xx—2" x—3

a) Tim gia tri nguyén ctia X d€ moi bi€u thirc cd gid tri nguyén

Bai 16:Cho 2 biéu thirc: A=

b) Tim gia tri nguyén ctia X d€ ca hai biéu thirc cung c6 gia tri nguyén
Hudng dan giai
-7 4(x=-2)+1
4x-7 _4(x-2)+1_ 4. L
X—2 X—2 X—2

Véi XeZthi X—2¢eZ

a) Tacd: A=

1 ) x—2=1 X=3
2nguyen =>x-2eU(@) =

pée A én thi =
e nguyen 1 _ X—2:—1 le
2 _
B:3x—9x+2:3ﬂj 3)-+2:3X+ 2
X—3 X—3 X—3

Voi XeZ=>Xx-3eZ

Dé Bnguyén thi nguyén = X—-3eU (2) = {iﬁL‘ 12}

X—3
Do dé X=5X=1x=4,x=2
Vay d& Bnguyén thi x €{5;1,4;2}

b) Tl cAu a suy ra dé€ A, B cling nguyén thi x=1.
ab bc ca
a+b b+c c+a
ab+bc+ca
a’ +b*+¢?

Bai 17:Cho cac s6 a,b,Ckhac 0 théa man

Tinh gid tri cua biéu thiac M =
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Huoéng dan giai
ab bc ca abc bca cab

a+b:b+c:c+a<:>(a+b)c (b+c)a (c+a)b
abc abc

= & ac+hc=ab+acebc=abe a=c
ac+bc ab+ac

Tuwong tw, chiing minh duwgc a=b=c=>M =1
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CHUYEN DE 7: TIM AN CHUA BIET

Todn tim x la mot trong cdc chu dé thwong gdp trong cdc ki thi HSG. D€ gidi todn tim x hoc sinh
phdi c6 ki ning cong, trir, nhin, chia cdc phén s6, liiy thita dé gitip cho viéc biéh d6i dwa ding thikc
chita x vé dang A.x = B tir d6 suy ra dwoc x=B : A

Bai todn tim x doi khi con két hop phép tinh téng cdc s6', tong cic phin so, tong cic
tich,tong cdc liy thita theo quy ludt nén HS cin ndm vitng va luyén thdt chdc cdc bai todn tinh
tong theo quy ludt.

Dang 1. Tim x thong thuong
Bai 1: Tim x biét:

a) 720:[41-(2x-5)]=2°5 b) 6(x+11)-7(2-x)=26
C) [X—EJ:11+1=§ d) 2x—l+1=2
3)73 2 2 6 2 3

Hudng dan giai

a)  Tacé: 720:[41-(2x-5)|=2°5 b)  Taco:

6X+66—-14+7x =26

720:[46—2x]=40
=13x=-26=>x=-2

= 46-2x=18
:>2x:46:18=§
23
=>X=—
18
c) Tacéd d) Ta co:
(x—gj:11+1=§:>(x—g):11:1 2x—1 +—=Z:>2 —l:1
3) 3 2 2 33 6] 2 3 6] 6
:>x—g—£:>x—2 1 1 1
3 377 THI: 2X-> == = x=2
6 6
Vay x=2
TH2: 2X-==-—==x=0

Bai 2:Tim X biét: 7—5.(x—2)=3+2.(4—X).
Hudéng dan giai
Taco: 7-5.(x—2)=3+2.(4-X)
7-52-5.(-2)=3+24+2.(-x)
7—-5x+10=3+8-2x
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—5x+2x =3+8-7-10

—3x=-6
X=2
Vay x=2.
Bai 3: Tim x biét:
2x-3 -3 5-3x 1 2 3 4 (7
a, +—= —— b ——=——-|—-2
3 2 6 3 3x 12 5 \x
Hudng dan giai
2x-3 -3 5-3x 1 4x—6+(-9) 5-3x-2
a, = =
3 2 6 3 6 6
:4x—15:3—3x:>7x:18:>x:g
2 3 4 (7 2 1 4 7 2 7 4 1 23 61
; —— = -2 |42 — ==+ 2> —=—
3x 12 5 \x 3x 4 5 x 3X x 5 4 3x 20
460 460
>3K=—=>X=——
61 183
Bai 4: Tim x biét:
o+ 22(3.8)__5 b, = x+150x~20 x =16
x-=1 3\4 5) 2-2x 17 17 17
Hudng dan giai
1 3 5 1 5 -3 7 -3
a, —t—= = + == =
x-1 10 2-2x x-1 2(x—1) 10 2(x—1) 10
:>2(x—1)=—7—0:>x—1=_—35:>x=_—32
3 3 3
b, 3x+15Ex—20£x:16: 3+1SE—20£ X=16=-4Xx=16=>x=-4
17 17 17 17 17 17

Bai 5:Tim s6 tu nhién zbidt: 197 4+22.3° :14= 11—6
Hudéng dan giai

2

192 +22.3% :14= 11—6

192 4198 = 350
192 =152
r=3_8

Bai 6: Tim z biét:

a)121— 11542 =3z— 25— 9—5z —8

1y (1 1 1}f2016 2017 2018
3 4 12

b) z° —4 |3z 4+ — +
2 2017 2018 2019

Hudng dan giai
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a) 121 - 115+2 =3v— 25—-9—5x —8

=121-115—

r =3z — 16 —5x —8

=0—r=3x—16+5z—8

=6—2z=8xr—24

= 92 =30
=
.
Vay x =—
b) 24 337—|—1 _ 1 1 1142016 2017 2018
2 3 4 12)12017 2018 2019
) 1 4 3 1|{2016 2017 2018
=2 432+ |=l="——— —
2 12 12 1212017 2018 2019
I Sm—i—l _ 0. 2016 2017 2018
2 2017 2018 2019
= 2’ —4 3x+% =0

= 2 —4 =0 hodc 3$+%=0

Véi > —4=0=2"=4=1"=2"=

Voi 3x+%:0:>3x:_71:>x:—.

Vayr € [2; -2 %1] .

Bai 7: Tim x biét : 3 X —

Ta co: E.X—
3

2, 780,

3 11

2 780

&= X——

3 11

2. 7010
11

it

-1
6

131313 131313 131313 131313

151515 353535 636363 999999

Hudéng dan giai

i

7010 131313 131313 131313 131313
151515 353535 636363 999999

(13 13 13 13)
+—+—= 5.

15 35 63 99

THCS.TOANMATH.com
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J--s

|

2
—2 = 2x=2hodc z=—

J--s
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2 780 [13(1 1
&S =X——:|=| === ||=-5.
37 11 {2(3 11)}

2 780 (13 8
eix-2 =2 2 =5
37 11 (233
o 2x_45-5.
3

<:>gx=40.

<= Xx=60.

Vay x=60.

Bai 8: Tim x biét:
a) —_:2015x = —L ) X=1_ 60
2016 2015 © 15 x-1

Hudng dan giai
1 -1 -1 1

X = = X = : =-2016
2016.2015 2015 2015 2016.2015

a)

: 2 x=31
b) Tt gt bai todn ta cé: (x—1)" =900 = x—1=430= =29

Cau 9. Tim X biet: X2 -3+X
4 3
Hu6ng dan giai
X—2 + X
TzT @3(X—2):4(5+X) <3X—6=20+4X <> Xx=-26
Vay x=-26.

Bai 10. Tim X biét
a) 7x—11° = 2552 +200
x—1+x—1+x—1+x—1+x—1+x—l_E
12 20 30 42 56 72 9
Hudng dan giai

a) 7x—11°=2°5% +200= 7x—11° =32.25+200=1000 =10
=7X—-11=10=7x=21=Xx=3

1 n+l-n 1 1

b)Tachuy: = =——— neN
nn+l n+1n n n+1

b)

Ta di xét tong sau

1,111, 1.1 1.1 1 1 1 1
12 20 30 42 ‘56 72 34 45 56 67 7.8 89
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11111111 1111 11 2

= + = —
3 4455 6'6 77 8809 309 9

1 1 1 1 1 1) 16 2 16

Phuone trinh da cho <> 1|4+ + 1 1 1) 16 ., 2_16

Hong i €4 210 220 30 2 8 T 72) T 9 9 9

&S X—-1=8<x=9

Bai 11. Tim X biét:
10|x—1+ 2.52):14 = (13—8) — 42 x-2019 __ 1
a) (19p-y+25):14(13-8) b) e

Hudng dan giai

a) Taco: b) Ta co:
(19]x-1/+2.5?):14 = (13-8)" - 4° x=2019 _ 1
4 x-2019

(19|x—1]+2.25):14 = 25-16 (x-2019): =4

19|x~1/+50=9.14
=t (x—2019)" = 22

19|x-1 =76

Xx—2019=2
|X—1|=7619=4. X:2+2019
Vay X—1=4 hodc x—-1=—4. X =2021.

Do d6 x=5hoacx=-3.

2,2 2
Bai 12. Tim x biét:15+| 217 37|, 16
515 5 5 5
7 17 37
Huéng dan giai
2,2 2
13,17 17 37|, 16
5 5 5| 5
5 12,9,
7 17 37
1,11
. 8.2/7 17 37|, 16
1 1 1 5
5 5/1, 1 1
7 17 37
2 8
=—X==
5° 5
=Xx=4
Vay x=4

15

39
Bai 13.a) Tim X biét: X* —2(X+3)=x—6 1»quxm&:7;—3ﬁ
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Huéng dan giai

=0
a)x2—2(x+3):x—6<:>x2—?,x:O:{z_3

b)3—29—3x2=%<:>3x2=12:>x2=4<:>x:12
39 15

7—3x2:—?<:>3xzz27<:>xz:9<:>x:i3

Bai 14. Tim Xbiét:a)(2x-1)' =16  b)(2x+1) =(2x+1)"  o)|x+3|-8]=20

Hudéng dan giai

b)(2x+1)4 :(2x+1)6 = X=-0,5;x=0;x=-1,5

x+3/=20+8 x+3]=28 X+3=28 X =25
o)[x+3-8=20= =3 =3 =
x+3=-20+8 ||x+3=-12(VN) [x+3=-28 |x=-31

3 2
Bai 15.Tim Xbiét: 5.]— ——X
4 3

_3 25:—2[(1, 25)° — 2,5.0,25+(—o,25)1

Huéng dan giai

Tinh duoc

3 2
——=X
4 3

Bai 16. Tim X, biét:

3(x-1) 8 Calo_ L
a) > () b)x 3\/;—0(x20) c)|2x—7|=[5x+2|

Hudéng dan giai
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4 13
2 X=1=— X=—
2 2 4 9 9
a)8l(x-1)" =16 = (x-1)°=| = | =
9 5

X—1=—— x:§

b)&(\/?—s):o:{xzo

Xx=9

2X—7=5Xx+2 X=-3
c)|2x—7|=|5x+2|:{ =
2X—7=-5x-2 X =

~ | o

Dang 2: Pua vé dang tich bang 0

.. . o X+1 x+2 x+3 x+4 x+5 x+6
Bai 1: Tim x biét: + +
2008 2007 2006 2005 2004 2003

Hudng dan giai

Ta co:

x+1 x+2 x+3 x+4 X+5 x+6
2008 2007 2006 2005 2004 2003

x+1 X+2 X+3 x+4 x+5 x+6
= +1 [+ +1 |+ +1|= +1 |+
( 2008 j (2007 j ( 2006 j ( 2005 j ( 2004 j ( 2003 ]
- x+2009 x +2009 x +2009  x+2009 x+2009 x+2009 _
2008 2007 2006 2005 2004 2003

<:>(x+2009)(1+1+1—1—1—1j

2008 2007 2006 2005 2004 2003 )

< x=-2009
Bai 2: Tim x, biét:

29—-x 27-x 25-x 23-x 21-x Xx-10 x-14 x-5 x-148
+ + + + =-5 b, + + + =0
21 23 25 27 29 30 43 95 8

Hudéng dan giai

a,

29-x 27-x 25-x 23-x 21-x

+ + + + =-5
21 23 25 27 29
3(29—x+1)+(27—x+1j+(25—x+1j+(23—x+1)+(21—x+1J=0
21 23 25 27
50—-x 50-x 50-x 50-x 50-x

= + + + + =0

21 23 25 27 29

:>(50—x)(i+i+i 1, 1) 0

21 23 25 27 29

a,

= x=50
Xx-=10 x-14 x-5 x-148
b, + + + =0
30 43 95 8
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

:(x—10_3j+(x—14_2) (x 5 ) (X_148+6j20
30 43 95 8
x—-100 x-100 x-100 x-100
= + + + =0
30 43 95 8

= (x- 100)(1 1,1 1} 0= x=100.

30 43 95 8
Bai 3. Tim x, biét:
Xx-5 x-4 x-3 x-100 x-101 x-102 X—2 Xx-1 x-4 x-3
a, + + = + + b, + = +
100 101 102 5 4 3 7 8 5 6
Hudng dan giai
X— 5 X— 4 X—-3 x—100+x—101+x—102
100 101 102 5 4 3

(x 5 J (x 4 j (x 3 j (x—lOO j (x—lOl ) (x—102 j
= —- —_— — -1+ -1+ -1
100 101 102 5 4 3

Xx—=105 x-105 x-105 x-105 x-105 x-105
= + + = + +

100 101 102 5 4 3
= Xx—-105=0= x =105
X—2 x-1 x-4 x-3

+ = +

7 8 5 6

_1):(X_4_j (X_—C%_lj
5 6
9 x-9
= + = +
7 8 5 6
=>X-9=0=x=9
Bai 4. Tim x, biét:
x+1+x+2+x+3_x+4+x+5+x+6 b 2x+19  2x+17 _ 2x+7 2X+5
94 93 92 91 90 89 2 23 33 35
Hudng dan giai
X+1 x+2 Xx+3 Xx+4 X+5 X+6
a, + + =

- -
94 93 92 91 90 89

:(X_H.+1j+(XL2 +1j+(x_+3 +1J :(ﬂ +1j+(x_+5 +1j+(XL6 +1j
94 93 94 91 90 89
X+95 X+95 x+95 x+95 x+95 x+95
= + + = + +
94 93 92 91 90 89

=>X+95=0=x=-95
b 2x+19  2x+17 _ 2x+7 2X+5
' 21 23 33 35

2X+19 2X+17 2X+7 2X+5
= +1 |- +1|= +1 |- +1
(21 j(ZB J(33 j(35 j
2X+40 2x+40 2x+40 2x+40
= + = +
21 35 33 23

=2X+40=0=>x=-20
Bai 5. Tim x, biét:

a,

Xx-1
8
X_

a,
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

X-=1 Xx-2 Xx-3 x-4 x-5 x-6 X+1 X+2 x+3 x+4
+ + = + + b, + = +
59 58 57 56 55 54 15 14 13 12

Hudng dan giai
Xx—-1 x-2 x-3 x-4 x-5 x-6
a, + + = + +
59 58 57 56 55 54

SRR NS
59 58 57 56 55 54
Xx—60 x-60 x-60 x-60 x-—-60 x-60
= + + = + +
59 58 57 56 55 54
=>X-060=0=>x=60
X+1 Xx+2 x+3 x+4

, + +
15 14 13 12
:(x+1+1j+(x+2 +1j :(x+3+1j+(x+4 +1j
15 14 13 12
X+16 x+16 Xx+16 x+16
= + = +
15 14 13 12
= X+16=0=>x=-16
Bai 6. Tim x, biét:
X — 5 x-15 x—1990+x—1980 X— 1 X-3 X- 5 X—=7
1990 1980 5 15 2015 2013 2011 2009
Hudng dan giai
. X— 5 X— 15 X—1990 N Xx—1980
’ 1990 1980 5 15
3(x—5_1j+(x—15 _1j:(x—1990 _1j+(x—1980_1J
1990 1980 5 15
X —1995 N x—-1995 x-1995 N X —1995
1990 1980 5 15
= Xx-1995=0
= Xx=1995
Xx-1 x-3 x-5 x-7
b, + = +
2015 2013 2011 2009
NCNC=IEERNC
2015 2013 2011 2009
X_2016+ x—-2016 x-2016 N x—2016
2015 2013 2011 2009

a,

=x-2016=0

= X =2016

Bai 7. Tim x, biét:
Xx+1 x+1 x+1 x+1 x+1 315—-x 313-x 311-x 309-x

a, + + = + b, + + + =—4
10 11 12 13 14 101 103 105 107

Hudng dan giai
Xx+1 x+1 x+1 x+1 x+1
+ + = +
10 11 12 13 14
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

= (x+1) 1ttt 1 =0
10 11 12 13 14
=Xx+1=0
=>x=-1
315-x 313-x 311-x 309-x
b, + + + =4

101 103 105 107
315-x 313—-x 311-x 309 —x
= +1 |+ +1|+ +1|+ +1
[ 101 j ( 103 j ( 105 ) ( 107 )
416-x 416-x 416—-x 416-Xx
= + + + =0
101 103 105 107
=416-x=0
= x=416
Bai 8. Tim x, biét:
Xx-1 x-2 x-3 x-4 59-x 57-x 55-x 53-x 51-x
a, + = + b, + + + + =
2009 2008 2007 2006 41 43 45 47 49
Hudng dan giai
x-1 N X—2 X-3 N X—4
2009 2008 2007 2006
:{X_—l_lj{x;z_lj =(X_—3_1j+(x;4_ J
2009 2008 2007 2006
X_201O+ x—2010 X_2010+ x—2010
2009 2008 2007 2006
= x-2010=0
= x=2010
59-x 57-x 55-x 53-x 51-x
b, + + + + =
41 43 45 47 49

:(59_X+1 + 57_X+1 +(55_X+1 + 53_X+1 + 51_X+1j=0
41 43 45 47 49
100—-x 100-x 100—-x 100—x 100-x
= + + + + =0
41 43 45 47 49
=100-x=0
= x=100

0

)

-5

148-x 169-x 186-x 199-x
+ + + _
25 23 21 19
Hudéng dan giai

Bai 9: Tim x, biét: 10

Ta co:

148—-x 169-x 186—x 199 -x
+ + + =10
25 23 21 19

o(148-x ) (169-x ) (186-x ) (19-x ,)_,
25 23 21 19

& (123-x) Lol il 0e123-x=0ex=123
25 23 21

19
S ={123}

THCS.TOANMATH.com Trang 10



TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

x—1+x—2_x—3_x—4
2013 2012 2011 2010
Hudng dan giai
<:>X__1__']_+X;2_1:X;4_1+X__3_
2013 2012 2010 2011
x—-2014 x-2014 x-2014 N x—2014

+
2013 2012 2010 2011
<:>(x—2014)( L, 1 )

Bai 10.Tim x, biét:

+ J— —
2013 2012 2010 2011

<= x=2014
1 1 1 1

Bai 11. Tim x, biét: (X+4)(X+5)+(x+5)(X+6)+(X+6)(X+7) 18

Hudng dan giai

Diéu kién: x = —4;x = —5;x # —6; X = —7

Ta co:
1 1 1 1

(x+4)(x+5) (x+5)(x+6) (x+6)(x+7) 18
11,1 1 111
x+4 x+5 x+5 x+6 x+6 x+7 18
11 1

& — = —
x+4 x+7 18

& 18(x+7)-18(x+4)=(x+7)(x+4)

x=-13
xX=2

& (x+13)(x-2)=0<

N N At 2 4 = a
Bai 12. Tim x, biét: (x+2)(x+4)+(x+4)(x+8)+(x+8)(x+14) (x+2)(x+14)
Hudng dan giai
2 4 6 X

(x+2)(x+4)  (x+4)(x+8)  (x+8)(x+14) (x+2)(x+14)

1 1 1 1 1 1 X
= —~ + - + - -
(x+2 x+4j (x+4 x+8j (x+8 x+14j (x+2)(x+14)

- 1 1 X
X+2 x+14 (x+2)(x+14)
N 12 _ X
(x+2)(x+14) (x+2)(x+14)
=x=12

x—241 x-220 x-195 x-166
+ + + =10
17 19 21 23

Bai 13: Giai phuwong trinh:
Hudng dan giai
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

Ta co:

x—241 x-220 x-195 x-166
+ + + =
17 19 21 23
x—241 x—220 x—-195 x—166
= -1+ -2+ -3+ -
17 19 21 23
x—258 x-258 x-258 x-258
= + + + =0
17 19 21 23

<:>(x—258)[i+ 1 + 1 + 1 j:O

10

4=0

17 19 21 23
& x =258
Bai 14: Tim x biet: XL X=2,x=3,  x=2012 .,

_l_
2012 2011 2010 1
Hudng dan giai
Phuwong trinh da cho twong duong véi :

x—1 g x=2012 4 x=3 L x=20012 4 5010 Z 0012
2012 2011 2010 1
x—2013 x-2013 x-2013 x—2013
+ + Foeeenn + =0
2012 2011 2010 1
1 1 1 1

<:>(x—2013) + + Fot— | =0 x=2013

2012 2011 2010 1

Dang 3: St dung tinh chit liy thira
Bai 1: Tim x biét:
a, (3X _1)10 _ (3X—1)20 b, X(6 _ X)2003 _ (6 _ X)2003 c, 5x + 5X+2 =650

Hudéng dan giai

a, (3x-1)" =(3x-1)” = (3x-1)" —(3x~1)" =0

1

3x-1=0 - =
:>(3x—1)1°[(3x—1)1°—}:0:{ N L

(3x=1)7=1 13y 1_u

b, X(6_X)2003 :(6_)()2003 — X(6_X)2003 —(6— X)2003 _ 0
:(s-x)2°°'°‘(x_1):o:F‘X:O:{X:6
x-1=0 x=1
¢, 5°+5'5°=650=5"(1+25)=650=5" =25=5" =5 => x =2
Bai 2: Tim x biét: 3% —2.3%" =567

Hudng dan giai
33x+3 _ 2.33X+1 — 567 f— SSX.27 — 2.33X.3 = 567 = 33X(27 - 6) = 567

=3%21=567 = 3% =567:21= 3> =3°

Vay 3x=3= x=1.
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

Bai 3:Tim x, biét: 52 ° 252 =523,

Hudéng dan giai
5%°% 257 =53 =5 *=5°3+2.5° =5 ° =5, (3+2)=5"°=5’=2x—-3=3
=2X =3+3=2X =6=>Xx =3
Vay x =3.
Bai 4:Tim x, biét: 2*.2*".2*? 5% =1000...0 (18 chir s6 0)
Hudng dan giai
2%.2°.22 5' =1000...0
= 2% 5% =10 = 2% 5% = 2% 5% = 2% =2 = 3x+3=18 = x =5
Vay x=5.
7

Bai 5: Tim x biét: 2*' +5.2° 2 = 2

Hudng dan giai

2¢1 45,252 =3—72:> 2*1[1+gj=3—2 = 2“% =é:> 2%t :%: 2% = x=-3

Bai 9: Tim x biét:
a, (x=7)" =(x=7)" =0 b, 2°%.3,5* =10800 c
(2x-15)" =(2x~15)’
Hudng dan giai
a, Ta co:
x+1 x+11 x+1 10 Xx-7=0
(x=7)" = (x=7)" 0= (x=7)""[1=(x-7) }:O:[(xq)ﬂ’ :1:{

b, 22.3".5* =10800 = 2*.4.3*.3.5* =10800 => 2*.3*.5" = —1018200 =900

= (2.3.5)" =900 = 30" =900 =30 = x =2

¢ (2x-15) =(2x-15)" = (2x~15)’ ~(2x~15)’ =0
g 2 2x-15=0

= (2x-15)'| (2x-15)" ~1]|=0= {2x—15:4_rl

Bai 10: Tim x biét:

a, (X—5)2 = (1—3x)2 b, X’ +Xx=0 c, 33 =3

Hudng dan giai

3
X—5=1-3x 4Xx =6 X=—
a, (X—S)2 :(1—3X)2 = = = 2
X—-5=3x-1 2X =-4
X=-2
) x=0 x=0
b, X’ +x=0=x(x+1)=0= =
X+1=0 Xx=-1
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

¢ 33=3=3=3:3=3=n=3
Bai 11: Tim x biét:
a, (4x-3)" =(4x-3)’ b, (x—-1)’ =125 ¢ 2% -2"=96
Hudéng dan giai
a,  (4x-3)' =(4x-3)" = (4x-3)' —(4x-3)" =0
2 2 4x-3=0
= (4x-3)"| (4x-3) —1]:0:{4)(_3#1
b, (x-1’=125=(x-1)" =5 =x-1=5=x=6
C 272" =96=2"2 2" =96=2"(4-1)=96=2"=32=2° = x=5

‘. . ~ A~ o 1
Bai 12: Tim s6 nguyén x biét: (3|X| - 24).72018 = 2.72019.m
Hudng dan giai
(3|X| _ 24)_72018 — 2.72019. 20:;-90 — (3|X| _ 24)72018 — 2.72019 — 3|X| _ 24 _ 2l7201g : 72013

= 3|x|-16 =14 = 3|x| =14+16 = 3|x| =30 = |x| =10 = x =+10 ( thoa man)

Bai 13: Tim x biét:

2 1 1 1
C(9x% 1) +|x—=|=0 b, =.3'.3"=3'  =.27"=3"
o (964 o] ; °:
Hudng dan giai
1 9x? -1=0
\ 2 o 2 2 _
a, Vi (9X —1)20,X—§ >0, dé (9x —1) +x——‘—0:> ‘ _1‘20
3
x=ti
= 3:>x:1
1 3
X==
3
b, %.34.3n =3 = 3".% =3:3"=33=23=33=3
C, 1.27”:3”: 3 21:{1j :iz:>n:2
9 27" 9 3 3

Bai 14: Tim x , biét: 2.3* =10.3"> +8.27*
Hudng dan giai

2.3 =10.3" +8.27*
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3" =5.32 +4.27¢
3" =532 44,(3°)
3" =5.3% +4.3"
3" =3%(5+4)
3x — 312.32 — 314
x=4
Bai 15: Tim x biét:
a, 3X—1 +5.3X—1 :486 b, XZOO =X c, (22 4)2n :4
Hudng dan giai
a, 3 +53" = 486:>3X_1(1+5) =486=3"'=81=3"=x-1=4=x=5
x=0
x=1
c, (22:4)2"=4=2"=4=2"=n=2
Bai 16: Tim x biét:
a, (x-1)"" =(x-1)"* b, 5"+5"? =650 ¢, 2008" =1

b, x*% =x:>x(x199—1):0:{

Hudng dan giai
X_l)x+2:
a, X—l x+2= X—l x+4:> X—l X+2 X—l X+2 _1 =O:> (
e e [ A e P
b, 5“+5”*2:650:>5"(1+52):650:>5“=25=52:>n=2

C, 2008" =1=2008" =1=2008° = n=0
Bai 17: Tim x biét:

1 2000 2008
a, =.2"+42"=95" b, (l_5j :(l_5]
2 3 X

Hudng dan giai

a, %.2" +42"=95"= 2" (% + 4) =95"= 2”.% =905"=2"19=95"=2"1=5"Vp

2000 2008 2000 8 3
b, (%_5] :(X_g;j :{%-5} {(%—5) —1}:0:
X % ~5=x1

Bai 18: Tim x biét:
a, 327".16" =1024 b, 313" +5.3" =162 C,
2"3 2" =128

Hudéng dan giai
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

a, 32"16" =1024 = 2°" 2" =1024= 2" =2 = n=-10
b, 313" 453" =162 = 3" +5.3" =162
=3'6=162=3"=27=3=n-1=3=n=4
C, 2M3 2" =128 =223 =128=2" = 2n+3=7=n=2
Bai 19: Tim x biét: 3* +3** =810

Hudng dan giai

3 +32 =810

10.3* =810
3*=81
3X — 34
=x=4
Vay x=4
Bai 20: Tim x biét:
1 2n-1 X+=
a, (—) =3 b, 2 2=8
3
Hudng dan giai
1 2n-1
a, (5) =F=3"=3F=1-2n=5=n=-2
1 1
b, 2 2=8=2 2:23:>x+l:3:>x:3—l:§
2 2 6
Bai 21: Tim x biét:
a, 4X72 +4X+l :1040 b, (2x_1)3 :_8 C, (X_l)x+2 :(X_l)X+4

Hudng dan giai
a, 477 + 4" =1040 = 4" + 4°.4° =1040
= 47°65=1040= 47 =16=4 = x-2=2=x=4
b, (2x-1) =8 (2x-1) =(-2) = 2x-1= 2 x=-1
(x-1)"*
(x-1)"*

¢ (x=1)"" =(x=1"" = (x-1)"?| (x-1)" -1 _0:»[

Bai 22: Tim n biét:
a, 272" +4.2"=9.2° b, 3" +5.3"" =162

0
+

1

Hudng dan giai
a, 212" 442" =9.2° = 2" (% + 4) =92 = 2".% =02°=2""=2=>n=6

b, 37'+53'=162=3"6=162=3"=27=3 =n=4
Bai 23: Tim x biét:
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a/ (n54)2 =n b’ 8X+3+23X _29 :218.
Hudng dan giai
n=0
a, (ns“)z=n:>n1°8=n:>n(nl°7—1):0:{
n=1

b, 83 4 2% -2°=2" =88 +8-8-8=0
= 8" (83+1)—83 (83+1):0 :(83+1)(8X —83):0
=8 -8 =0 (vi 8+1>0)=8 =&
=Xx=3
Vay x=3.
Bai 24: Tim x biét:
a, 22 2" =96 b, (2x—1)" =2x-1
Hudng dan giai
a, 22 X _96=>2"4-2"=06=32"=96=2=32=2°=x=5
2x=1=0
b, 2x-1)° = 2x-1= (2x-1)| (2x-1)* -1 |=0
(2x-1) = (2x-1)[(2x-1)" 1] =02 77~
Bai 25: Tim x biét:
a, (x=5)* = (1-3x)* b, 327".16" =1024
Hudéng dan giai
X—-5=1-3x 4Xx =6
—
X—=5=3x-1 2X =4
b,327".16" =1024 = 2" 2% =210 = 2" =2 s n=-10
Bai 26: Tim x biét:
a, 10¥:5¥ =20’ b,

a, (x=5)% = (1-3x)? :{

X—5/+x—8=6( v6i x >5) ¢, 2.3 =12"
Hudng dan giai
a, 10*:5Y =20" =10 =20".5" =100’ =10” = x =2y

19
b, Vi x>5=|x—5/=x-5, Khi d¢ ta co: x—5+x—8:6:>2x:19:>x:?

c, XY = 92X FX =y 92X X QY Py X VX {X_lz 0 =x=y=1
y—-x=0
Bai 27: Tim x biét:
2 2
o) (x_2) 7 (—_ﬂj :(Qj_ 2
a (x-2) =(x-2) b’3x+ 12 12) 7Y
Hudng dan giai
6 8 6 2 Xx—2=0
a, (x-2)" =(x-2)" = (x-2)°| (x-2) _1}=o:[x_2:ﬂ
2

7 (-11) (29Y , 7 29 11V 10 3
b, = Xx+|— | =| = | —x=Y¥ =>X+X=|—=| -| = | ®>—=X=5=>x=—=
3 12 12 3 12 1 3 2
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73 121 7 121 625 _+§

Thay vao ta duoc: y> =—.=+=— — =Yy
32 144 2 144 144 12

2 2 2
Bai 28: Tim x,y,z biét: XY,z u
2 3 4 5
Hudéng dan giai

2 2 2 2,2, 2 2 2 2 2 2 2
XY |z XAy Hz X XY Y | Z_Z |9
2 3 4 5 2 5 3 5 4 5

ix +£y +iz =0=>x=y=2=0.

10 15 20
X+2 X+1 X 2X 2x+1 2x+3
Bai 29: Tim x biét: o7+ _57+57 45
37 131

Huéng dan giai
7x02 el L X X E2xil | E2x43 7X(49+7+1) 52X (1+5+125)
57 131 T 57 131
B +8 +4+4 6°+6°+6°+6°+6°+6° _

P+3+3 2°+2°
Hudng dan giai
£ +4° +48 +4 6°4+6°+6°+6°+6° +6°
F+3¥+3 2°+2°
4466 46 (EJG .(EJG Y N T )
3.3 222 3 2 3 2
Bai 31: Tim x biét: (2°) x+2005°x =994-15:3+1°%
Hudng dan giai

=7 =25 =x=0

Bai 30:Tim X thda man:

2005

(23) X42005°.X =994 —-15:3+12% = 8.Xx + x = 990 = 9x = 990 = x =110

Bai 32: Tim s6 nguyén x biét: 2* + 25 422 4...4 2205 = 209 _g,
Huwéng dan giai

Ta cd: 2% + 257 4 2%2 ... 2015 _ 2019 _ g

< 2" (1+2+22 +...+22015): 22019 _ o3

O S,

. X l X 1 X+4
Bai 33:Tim x sao cho > + > =17

Hudéng dan giai

X X+4 X X 4 X
2)-2) o=l -G () =3 ()
2 2 2 2 2 2 16
@E(lj =17 @(l) =162%=2" > x=-4
16 \ 2 2
Bai 34: Tim m,n thoa man : (-7x*y").(-5x"y") =35xy*
Hudng dan giai
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n+4=9
m+4=15
Bai 35: Tim X, y nguyén biét : 201 2" 370 _ gjoos
Huéng dan giai
2012 3012 _ g% —, 9019l AY L g2 _ 3202 —y o0 AN o |y 111y 10
x=1=0 x-1=1
=>=x-1+y’ =1= x4 hodc x4
y2 = 1 y2 = O
L +8+4+4 6°+6°+6°+6°+6°+6°
F+3+3 2°4+2°
Huéng dan giai
L+ +48+4 6°+6°+6°+6°+6°+6° . 44° 6°6
5 . 25 5 5 o5 =8 ==
F+3+3 2’ +2 3.3 2.2

=>35.X"".y"* =35.x°.y"° => {

Bai 36: Tim x biét: 8"

3n

5
:(ﬁj .2—;=23n =S4 4= =4 =2"=3n=6=>n=2

6
X+13 .

Bai 37: Tim X, biét: (X - 5))“rl — (X - 5) =0

Hudéng dan giai

X+1 X+13 _ X+1 12 (X — 5)X+1 = O
(X—5) —(X—5) —0<:>(x—5) [1—(x—5) }=0©L(X5)12=0
(X—5YH:O¢>{X_5:O¢>X:5

X+1#0

1—(x—5)12=O<:>(x—5)12=1<:{x_5:1 {X:ES

= :
X-5=-1 X=4
Vay X=4,Xx=5X=6

N
2019°
Hudng dan giai

Bai 38:Tim x biét: [3x—2‘[.7°%* =2.7°.

1

‘3)(_ 24‘.72018 — 9 7%
2019°

[3x - 2¢|.7 = 2.7%%. & Bx—2!|. 77 = 2.7 < 3x 16 =14

2019°

3x-16=14 3x=30
= = =
3x-16=-14 3x=2 X =

x=10

wIiN

Vay xe {10; %}

Bai 39:Tim so tu nhién x biét: 2°.2°".2"" =100...00 : 5"

—
15 chit s8 0

THCS.TOANMATH.com Trang 19



TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

Huoéng dan giai
Ta c6 2°.2°7.2°7 =100...00 : 5

—_—
15 chit s6 0

2°.272.2°.22 =10 : 5"
231’ 23 — 215 515 . 515
231‘ — 215 . 23
231 — 212
= 3z =12
=r=12:3
=>zx=4
Bai 40: Tim X biét 22315 =10800
Hudng dan giai

22,315 =10800 = 2*.4.3*.3.5" =10800 => 30" =10800:12 = 900 => 30* =30° = X = 2

Bai 41: Trong basd a, b, c c6 1 s6 duong, 1 s6 am, va 1 sd béng 0, Tim 3 s0 do biét:
|- (b—c)
Hudng dan giai
b=0
Xét a:O:bZ(b—c):Oz{b_C(VL)

Xét a¢0:>|a|=b2(b—c)>O:{Eig:c:o,b>0,a<0

Bai 42: Tim s6 ti nhién x, y sao cho 10* = y* -143,
Hudng dan giai
10° = y? ~143=10° +143= y?
Néu x=0= y=12 thoa man.
Néu x>0=10" ¢6 chit s6 tan cung la 0=10" +143 c6 chir sd tan cung la 3.
Ma y? 1a s6 chinh phuong nén khong thé c6 tan cling bang 3. Do d6 khong
ton tai x, y e N thoa man.

Vay x=0;y=12.

.. . o a3 3
Bai 43: Tim x,y biét: X(X y)—10 va y(x-vy) o
Hudng dan giai
\ . 9 . (,3Y 3
Tru’theovetaduoc:(x—y)(x—y):2—5:>(x—y) = ig :x—y:ig

x=3:(i§j=il; yzﬁ;(ﬁj:ii,
10\75)" "2 50 ("5) 10

Bai 44: Tim c4c s6 nguyén duong a, b, ¢ biét rdng: a’—b’—c’ =3abc va a’ =2(b+c)

Hudng dan giai
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Vi a*=2(b+c)néna’ 1a 1 s6 chin suy ra a chdn, ma a, b, c nguyén duong nén tit
a’-b’-c’=3abc=>a>bvaa>c=2a>b+c=>4a>2(b+c)=>4a>a’>=a<4
Suyra a=2vab=c=1
Bai 45:
a) Trong ba sd a,b,Ccéd mot s6 dwong, mot s6 am va mot s6 br?mg 0, ngoai ra con
biét: [a| =b®(b—c). Hoi s8 nao duong, s6 nao am, s& nao bang 0
b) Tim hai s6 Xva Ysaocho Xx+y=xy=Xx:y (y=0)
Hudng dan giai
a) Taco: [a|>0,b® >0nén tir || =b*(b—c)=b-c>0=c<b
+Néu b=0=|a|=0=a=0=>c6 hai s§ ava bbang 0, vd ly
+Néu b<0=c<b<0=céhaisdamb vac, voly
+Néu b>0,taxét a=0=b—-c=0=Db=c>0=c6 hai sd dwong b vac, voly
=a<0
Vay a<0,b>0,c=0

b) Tt X+y=xy=>x=xy—y=y(x-1)=x:y=x-1

Talaico: X:y=X+y=>X+y=X-1=y=-1

1
:>x:xy—y:—x+1:>x:5.
Vay hai s6 can tim la X:?y:_l

Bai 46:Tim cac s3 tw nhién @, bsao cho: (2008a + 30 +1)(2008" + 2008a + b ) = 225
Hudng dan giai

Theo dé bai=> 2008a + 3b +1va 2008* + 2008a + b 12 hai s6 1é

Néu a=0=2008% +2008a1a s6 chin

Pé& 2008% +2008a+b1¢ = bl1é, néublé = 3b+1chin, do d6 2008a +3b +1chdn

(khong thoa man), vay a = 0

Véi a= O:>(3b +1)(b +l) =225

VibeN=(30+1)(b+1)=3.75=5.45=9.25

3b+1=25
3b +1khoéng chia hét cho 3 va 3b+1>b+1:>{b 1-9 —=b=8
+1=

Vay a= 0,b=8
Bai 47:Tim X € N biét: 3.(5* —1) _2=70:
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Huoéng dan giai
3.(5°-1)-2=70=3,(5"-1)=72=5 -1=24=5 =25 = x =5,
Vay x=5.
Bai 49:Tim tat ca cac cdp s6 nguyén z;y thoa man z° +z = 3" + 1
Huwéng dan giai
Xéttruonghop y =0Khido: 2’ +z2=2=22+1 =2=2=1z=-2 vay cap
z;y thoala
1,0 ; —2:0

Xét treong hop y > 0khi do
3" +1 chia 3 dw 1 con z = +1 1a tich ctia hai s6 nguyén lién ti€p nén chia hét

cho 3 hodc chia 3 du 2 nén khong xay ra

Vay cap z;y thdéala: 1,0 ; —2;0
Dang 4: Tim an dang phén thic
Bai 1: Tim tat ca cac sO X, y nguyén duong théa man phuong trinh: 1 +l T

Xy
Hudng dan giai

Ta co
1 1 1 Xx+y 1
X y 617 Xy 617
& (x-617)(y—617) =6177

& Xy —617(Xx+y)=0<> Xy —617Xx—617y +617% = 6177

Vi x, y nguyén duwong nén x — 617 va y — 617 la wdc 16n hon -617 ctia 6172

Do 617 1a s6 nguyén t& nén xay ra 3 truong hop:

X—617 =617

{y—617=617
C—617 =1 Xx=Yy=1234

{ , & | Xx=618;y =381306
y-b1r= 6172 X = 381306, y = 618
X—617 =617

_{y—6l7=1

Vay tét ca cac cap (x;y) nguyén dwong can tim la
(1234;1234) , (618; 381306), (381306; 618)

Bai 2: Tim nghiém nguyén duwong cua phuwong trinh: 1 + 1 + 1.1
X y 6xy 6
Hudng dan giai
Ta c6: (1) < 6y +6x+1=xy < x(y—6)-6(y—6)=37 < (x—6)(y—6)=37
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Do vai trd ctia X, y binh dang gia st: x>y>1=x-6>y-6>-5

X—6=37 {x=43

Chi c6 mot treong hop la { =
y-6=1 y=7

N | w

i
y

N x

Bai 3: Tim cdp s6 nguyén duong (X;y) thoa man:

Hudéng dan giai
Taco: 2223097203 oy 40-12y = xy—6y =20 = y,(x-6) =20
4 y 2 4y 2

TH1: y=1=x-6=20=x=26
Vay:y=1, x=26(thoa man).
TH2: Yy =20 = x—6=1=>x=7
Vay:y =20, x="7(thoa man).
TH3:y=2 = x—6=10 = x =16
Vay:y =2, x=16 (thoa man).
Th:y =10 = x—6=2=> x =8
Vay:y =10, x =8(thoa man).
TH5: y=4 =>x-6=5=x=11
Vay:y =4, x=11(thoa man).
TH6:y=5=x-6=4=x=10

Vay: y =5, x=10 (thoa man).

Bai 4: Tim cac s6 nguyén X,y thoa man: %—g :%
y
Hudng dan giai
2x_2_1
3 vy 3
2x-1_2
3y
=(2x-1)y=6

Ta c6: 2x—1;yla cac s6 nguyén ma 2x—1 1a sd nguyén lé.
Ma U(6)= {-6;-3,-2,-1,1;2;3;6}

Neé ta c6 bang:
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2x—-1 1 3 -1 -3
y 6 2 -6 -2
X 1 2 0 -1

Vay (xy)={(£6).(0:-6).(-1-2)}
Dang 5: Phuwong phap chan

Bai 1: Tim s3 tu nhién x,y biét: 7(x—2004)° =23~ y?
Hudng dan giai
Ttr gia thiét ta thay 7(x—2004)2 >0 nén 23-y*>0=y* <23=ye{0,1,2;3,4}
Ma 7 1a s& nguyén td nén 23— y*:7 =y €{3;4}. Thay y vao ta tim dwoc x
Bai 2:Tim céc s6 nguyén X,y biét X* +2x —8y* =41
Hud6ng dan giai
Viét duoc (x+1)" =42 +8y?
Suy ra (x+1)" 1258 chin, d& o6 (x+1)° chia hét cho 4 nén 42 +8ykhong chia hét
cho 4
Vay khong c6 s6 nguyén X, Y thoa man dé bai
Bai 3:Tim X,y €N biét: 36— y? =8(x —2010)°
Huong dan giai
Ta c6: 36—y =8(x —2010)" = y? +8(x — 2010) =36
Vi y?>0=8(x—2010)" <36 = (x—2010)° 32—6

Vi 0<(x— 2010)2 va xeN,(x- 2010)2 1a s& chinh phuwong nén

- x—2010)=2=| * T2 ye g | YT
(x-2010)’ =4 x=2008 7 y = —2(ktm)
= |(x-2010)" =1 =| x—2010 = +1= y* = 28(ktm)
2 —6
(x=2010)" =0 |y 2010=0=x=2010=>y? =36 =
y =—6(ktm)

Vay (X;y)=(2012;2);(2008;2);(2016;6)

Bai 4:Tim 3 s0 nguyén duong x, y, z: l+l+l =1
X y z
Hudéng dan giai
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Do x, y, z c6 vai tro nhu nhau nén ta gid stt: X<y <z

Khido: T=—+2+2 <3 = x <32 xe{1,2:3) (do xez7)
X 'y z X

Véi x =1 phuong trinh da cho vo nghiém.

Véix=2tacé:1=1+1+1g1+3:>ys4.Métkhécy2x=2:>ye{2,3,4}
2y z 2y

+) y = 2 thi phwong trinh vo nghiém.

+)y=3thiz=6

Hyy=4thiz=4

. . 1 1 1.1 2 3 ,

V01x=3taco:1=—+—+—S§+—:>y33.MatkhacyZX=3:y=3:>Z=3

y 2 y

Vay phuong trinh cé nghiém 1a (x, y, z) = (2, 3, 6); (2, 4, 4); (3, 3, 3).

Bai 5: Tim nghiém nguyén duong X, y, z thdéa man: 2xyz=x+y+z
Hudng dan giai
Giastt x<y<z .Tacd: 2xyz=x+y+z<3z
Chia 2 v€ cho z duong ta dugc 2xy <3=xy<l=xy=1
Do d6 x =y = 1. Thay vao phuwong trinh ban dau ta dwgc: 2z =z +2 hay z = 2.

Vay nghiém cua phuong trinh dachola (x, v, z)=(1,1,2); (1,2, 1); (2, 1, 1).
a b c acb
Bai 6:Tim cac sé nguyén a, b, c#0, biét: —+—+—=—+—+—=a+b+c=3
b ¢c a ¢ b a
Hudéng dan giai
a a c b
— —+—+—:a+b+c=3:(E+E+Ej+(§+g+9j+3:9
b c b a b ¢ a c b a

:>(§+E+1j+(9+9+1j+(3+9+1J:9
b b c c a a

:>a+b+c+a+b+c+a+b+c =9:>(a+b+c)(1+1+lj:9

+

b c
_+_
c a

b c a a b c
:;14_14.1:3’ doa,b,c €eZ nén 1S:L,lS:L,ES].:>1-|-1+1S328.=b=C=.'].
a b c a b C a b c

Bai 7: Tim s6 nguyén x, y biét: 42—3|y—3/=4(2012- X)4
Hudng dan giai
= 42=3|y-3+4(2012-x)", Do 3)y-3>0,VyeZ nén 4(2012-x)' <42
= (2012-x)" <11< 2" = 2012~ x=0 hodc 2012—x==+1, Vi 2012 - x 13 s& nguyén
nen
+N&u 2012 —-x =1 suy ra x = 2011 hogc x = 2013 thi 38=3|y—3|=|y -3 =3—;(loai)
+Neéu: 2012 - x =0 suy ra x = 2012 va 42 =3|y—3| :>|y—3| =14nén y=17 hodacy =-11
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Bai 8: Chitng minh rang khong tim dwoc hai s6 x, y nguyén duong sao khac nhau sao cho
11 1

Xy x-y
Hudng dan giai

Quy dong chéo ta duoc: (y—x)(x—y)=xy, Vix -y vay - x 1a hai s6 d6i nhau nén
VT <0,

Va néu x, y nguyén dwong thi VP >0 suy ra mau thuan

Vay khong ton tai hai s0 x, y nguyén dwong

1 1
+ =

a+b a+b+c
Hudng dan giai

1
Bai 9: Tim b0 ba s0 ti nhién khac 0 sao cho: " +

V‘11=1+ 1 + ! <1+£+£:§:a<3:ae{1;2}
a a+b a+b+c a a a a
TH1:Véi a=1= L + L +1l=1=> L + L 0 (loai)
: = = = 1
b+1 b+c+1 b+1 b+c+1 ’
1 1 1 1 1 1 1 1 2
TH2:Vé6ia=2= + +_=1= "= + < + —
o b+2 b+c+2 2 2 b+2 b+c+2 b+2 b+2 b+2

=b+2<4=Db<2=0b=1

1 1 1 1
Véib=1 thi -+ =—=c=3

—_— > —
3 ¢c+3 2 c+3 6
Vay (a, b, c)=(2, 1, 3).

Bai 10:Giai phwong trinh nghiém nguyén duwong: 1 + 1 =Z.
Xy
Hudéng dan giai
Bién do6i thanh: xyz=x+y.

Do d3i xting ctia x va y nén c6 thé gia thiét rang x<y . Ta cd
XyZz=X+y<y+y=2y =>xz<2.
Ta lya chon nghiém trong cac treong hop sau: x=1,z=1;x=2,z=1;,x=1,z=2
Ta suy ranghiém (x,y, z)la (1,1, 2) va (2, 2, 1).
Nhin xét: O bai toin nay do vai tro cia x, y, z la khong binh ding nén ta khong c6 thé gidi siv
X<y<ztachicéthégiisi X<y
Bai 11: Tim s6 ty nhién Xthdéa man 3" +4* =5*

Hudng dan giai
Véi X=0,X=1 thay vao khong thoa man

+) X = 2thay vao ta duoc 3 + 4% =5%(ludn ding), vdy X = 2théa man
4 X X X 3 g 4 X
HX>2,taco: 3 +4"=5"= g + g =1(*)

Voi X > 2ta co:

THCS.TOANMATH.com Trang 26



TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

3V (3Y.[4Y (4 _(3) (4) (3) [4Y

(&) () () = (&) +(5) (&) (5] 2=zt

Vay x=2

Bai 12: Tim cac s§ &,b,Cnguyén dwong thoa man a°+3a” +5=5"va a+3="5"
Hudng dan giai

Do acZ =5 =a’+3a’+5>a+3=5°

=5 >5 =b>c=>55

:>(a3+3a2+5)E(a+3):>az(a+3)+55(a+3)

Ma a’(a+3)i(a+3)=5i(a+3)=a+3eU(B)={xL+5} (1)

Do aeZ" =a+3>4 (2)

Te(l)va(2) >a+3=5=a=2

—234+3.224+5=5%:25=5"=ph=2

=2+3=5'=c=1

Vay a=2b=2,c=1

Bai 13: Tim tat ca cac s6 tw nhién a,b sao cho:2* +37 = |b —45| +b—-45
Hudng dan giai

Nhan xét : véi x> 0thi [X|+ X = 2x
Véi x<0thi ||+ X =0.Do d6 |X|+ Xlu6n 1a s& chdn véi b e Z
Suy ra 2% +37 1a s6 chén < 2°1¢ < a=0
Khi d6 |b—45/+b—-45=38

Néu b <45, ta cé: —(b—45)+b—45=38 <> 0=38(ktm)

Néu b>45, ta cé: 2(b—45)=38 < b=64(tm)

Vay (a,b)=(0;64)

Bai 14.Tim nghiém nguyén duwong ctia phuwong trinh : X+ Yy + 7z = Xyz
Hudng dan giai

Vi X, Y,Znguyén duong nén ta gia st 1< X<y <z

1 1 1 1 3

1
Theobdiral=—+—+—<—+ S+ =="=x"<3=x=1
yZ yx X X X° X° X

Thay vao daubaitacé: 1+y+z=yz=Yy—-yz+1+z=0
=y(l-2)-(1-2)+2=0
< (y-1)(z-1)=2
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Thl:y—-1=1=y=2va z-1=2=12=3

Th2:y-1=2=y=3va z-1=1=1z=2

Vay c6 hai cap nghiém nguyén thoa man (1,2,3);(1,3,2)

Bai 15: Tim tat ca cac s6 tw nhién a,b sao cho: 2° +7 =|b—5|+b—5
Hudng dan giai

Nhan xét: voi x>0 thi x|+ x =2x

Véi x <0thi |X|+X:0.D0 dé |X|+ x1udn 12 s6 chin véi moi x e Z

Ap dung nhan xét trén thi |b—5|+b—51‘a s6chanvéi b—5e7Z

Suy ra 2% +71as6 chdn =2°1¢ <>a=0

Khi d6 [b—5+b—5=8

Néu b<5=—(b—5)+b—-5=8<>0=8(ktm)

Néu b>5=2(b—5)=8<>b=9(tm)

Vay (2.0)=(0,9

5 -4 20 12 11 -3 7 -4 8 -2
Bai 16: Cho A= —+—-—+—-— va B=—+—+—+—-—_Tim s6 nguyén x sao
17 9 31 17 31 7 15 7 15 3

cho A<§SB

Hudng dan giai
—4 2

Theo bairatacod:
—4 x 2 A
— < =< - —
9 9 3 9

Bai 17: Tim s6 nguyén x sao cho : (x2 —1)(x2 —4)(x2 - 7)(x2 — 10) <0

<§Sg:>_4< X< 6= xe{-3-2-10;12;3,4;5;6}

Hudng dan giai
Vi tich ctia 4 s6 : (x2 - 1),()62 —4),(x2 —7),()62 - 10) la 156 am, nén phai c6 1 s6 am
hodc 3 s6 am
Tacd: x> —10<x’—7<x’—4<x’—1, ta xét 2 trrong hop sau :
Truong hop 1: C6 1 s6 am suy ra:
¥ -10<x’—7=x"-10<0<x’ 7= 7<x* <10=> x> =9 = x =13
Truong hop 2: C6 3 s6 am va 1 s6 duong :
=x’—4<0<x’—1=1<x’ <4, Do x la sd nguyén nén khong ton tai x
Vay x =13 las6 can tim
Bai 18: Tim céc s6 nguyén x,y thoa man: 6x° +5y* =74
Hudng dan giai

T 6x° +5y2 =74=6x* <74=x* S7—64 ma xeZ=x’ 6{0;1;4;9}
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M3t khéc ta lai co: x* +1=75-5x7 —5y2 ‘5=x*=4 hodc x*=9
Véi x* =4 =y =10 (loai) vi y khong la s& nguyén
Véi x* =9 = y2 =4 = (x;y) € {(3;2);(3;—2);(—3;2);(—3;—2)}

Dang 6: St dung cong thixc tinh tong
Bai 1:Tim s0 tu nhién x, biét: 1+3+5+7+9+...+(2x-1)=225
Hudng dan giai
1+3+5+7+9+...+(2x-1)=225
[(2x-1)-1]:2+1
2
(2x-2):2+1

[(2x-1)+1]=225

22X =225

X ox =225
2

x? =225
x=15
Bai 2:Tim x biét: 1+5+9+13+17 +...+ x =501501
Hudng dan giai

Tac6 5=2+3,9=4+513=6+7;17=8+9 ...
Dovay x=a+(a+1) (aeN)
Nén 1+5+9+13+17+..+ x=1+2+3+4+5+6+7+...+a+(a+1)=501501
Hay (a+1)(a+1+1):2=501501
(a+1)(a+2)=1003002 =1001.1002 = a =1000

Do d6 x =1000 + (1000 +1) =2001.

Bai 3: Tim x, biét: X+ 2X+3X+...+2011x =2012.2013
Hudng dan giai
(1+2011).2011

Ta co: X(1+ 2+3+...+ 2011) =2012.2013 = x. =2012.2013
x.2012.2011=2.2012.2013 = x = @
2011

Bai 4.Tim x, biét: X+ (X +1) + (X + 2) +...+ (x +30) =1240
Hudng dan giai
Ta co: X+ (X+1)+(X+2)+...+(x+30) =1240

(30+1).30

X+30.x + =1240

31.x+465=1240
31.x=775
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x=25
Vay x =25
Bai 5. Tim x biét: (X+1)+(Xx+2)+(x+3)+...+(x+100)=5070
Huong dan giai
Ta cO: (X+X+X+...4+X)+(1+2+3+...+100) =5070

= 100x + 5050 = 5070 = 100x = 20 = X :%

Bai6. Tim xbict: [ L+i42, 4 1)x=1,2,3, |9
2 3 4 10 9 8 7 1
Hudng dan giai

9
Ta c6: Tach 1 thanh 9 s6 1=suy ra:

1+2+E +§=(1+1 +(g+1J+ §+1 +...+(§+1j+1
9 8 7 1 \9 8 7 2

10,10 10 10 10_10(1 11 1)

+— .+ — =
9 8 7 2 10 2 3 4 10
Khi do 1+l+£+...+ijx=1O(1+1+1+...+i = x=10
2 3 4 10 2 2 3 10

Bai 7:Tim x biét: L +2° +3° +..+10° = (x +1)’
Hudng dan giai
Tac6:1® +2° =1+8=9=(1+2)’
P 42° 43 =9427=36=(1+2+3)

X+1=45
P42 43 4. +10° = (1+243+..+10)" =(x+1)" =45 =
X+1=-45

Bai 8: Tim x biét: 1+3+5+7+...+99 = (x+1)°
Hudng dan giai
{99—1”}{“99}:502 _(x+1) :{x+1=50 :{ X =49
2 2 X+1=-50 x=-51
Bai 9: Tim x biét: X —3X+5X—7x+...+2013x —2015x = 3024
Hudng dan giai

Ta co:
X—3X+5X—7X+...+2013x—2015x = 3024
= (x—3%)+(5x—7x)+...+(2013x — 2015x ) = 3024
= (—2x)+(—2%) +...+(—2x) =3024 = (-2x).504 = 3024 = 2x =6 =x =-3

Bai 10: Tim x biét: E E E @ &X=—ZO

1272273 42710°
Hudéng dan giai
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e 12233445 1011 o (123.10)(23..11)
11'2.2'33°4.47°10.10 (12....10)(1.2....10)
20

=>1Ix=-20=0> X=—
11

.. . . 3 3 3 3 24
Bai 11: Tim x biét: —+—+—+...+ =7
35 63 99 X(X+2) 35

Huwéng dan giai

Ta cé 3 + 3 + 3 +..+ 3 24

ach:—+—+—+.. -

35 63 99 x(x+2) 35

3 3 3 3 24

> —+—+—+..+ =—
57 79 911 7 x(x+2) 35

3(2 2 2 2 24
> —+—+ .ot =—
2|57 79 911 7 x(x+2)) 35

3(1 1) 24 1 1 242 16
=3 —

5 x+2) 35 5 x+2 353 35

116 1 -9 -35 35 _ -53
== S Xt+2= 2 x= =2
75 3 x+2 35 9 9 9

Bai 12:Tim X biét:

9l2345 3031,
4681012 6264

B +4+4+48 6°+6°+6°+6°+6"+6°

b . =2"
) P+ 43 2°+2°
Hudéng dan giai
1 2 3 4 5 30 31
)—————..... =

2223242526 77 231°2°
1.2.3.45...30.31 |

=2"= =
1.2.3.4....30.31.2% 2° 2%
4.4° 6.6° 4° 6°
b . =2 —.—=
)3.35 2.2° 3¢ 2°

6 6
:(EJ (ﬂj == =2 = x=12
3 2

Bai 13:Tim X € N biét: i+i i ,,,,,, + 1 101

25 58 841 " X(x+3) 618

Hudéng dan giai
1 1 101
: et =—
25 58 811 x(x+3) 618

1(3 3 3 3 J101
=>—| —=+—+—+.....+ =

125 58 811 x(x+3) ) 618
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1[111111 11)101

So| S s et —— ==
32 55 8 8 11 X X+3/) 618

1 1 101 1
Sl |===:Z
2 X+3 618 3
1 1 1011 1 1 101 1 1 101
=5 - S —— =
2 X+3 618 3 2 x+3 206 x+3 2 206

1 _103-101_ 1 _ 1 . 3_103— x=100
X+3 206 x+3 103

Vay x=100.

.. . i 11 1 2 1989
Bai 14: Tim x biét: 1+=+—+—+...+ =1
3 6 10 X(X+1) 1991

Hudéng dan giai
2 1989
et =1
36 10 " x(x+1) 1991

2 2 2 2 1989
=2+ —+—+—+..+ =1
6 12 20 x(x+1) 1991

1 1 1 1 1989
=242 —+—+—+...+ =1
23 34 45 X(x+1) 1991

1 1 1989 x-1 -2
=2+2| =-— =1 =2 =
2 x+1 1991 2(x+1) 1991
x 1 -2

— =——=1991(x-1) = -2(x+1) =1991x -1991 = -2x — 2
X+1 1991

=1991X +2x = -2+1991=1993x =1989 = x =

1989
1993
91006 +1
4
Hudng dan giai
Dt A=1-3+3 ~3"+..(-3)". Khi d6: 3A=3-3 +3°-3' +_.+(-3)"
(_3)X+1 n 1

Bai 15: Tim x biét: 1-3+3° -3*+...+(-3)" =

=3A+A=4A=1+(-3)" = A=

(_3)”1 41 B 3212 | q
4

Theo gia thiét ta co:

= Xx+1=2012= x=2011
Bai 16: Tim x biét: 3+|X—3|12 =il 22
Hudéng dan giai
Dit: A=2+2°+2' +.. 42" Tinh Atacd: 2A=22+2° +2° + ...+ 2
—=2A-A=2"_22=A
x-3=1

Theo gia thiét ta cé: 3+|X—3|12 =2 —A=2" —(217 —22):43|X_3|12 =1" = {X—S——l
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111 1
e e T 1
Bai 17. Tim x biét: (x—20) 23] 21%% -

- + - . -
199 198 1
Hudng dan giai

bat A= 2 3 4 200 T, 6 mAu cua

1 2 (198 j 200 200 200 200
A= —+1 |+ —+1|+...+| —+1|+1= +..+ +
198 2 199 198 2 200

L SENY, B S s
200 2000 10 10 10
4 8 12 32 16
Bai 18: Tim x biét: —+— +...+ =
n(n +16) 25

Nhu vay ta c6: (X—20).—

35 59 9.15
Hudng dan giai
4 8 12 32 16
—t—t—F ==
35 59 915 n(n+16) 25
2 4 6 16 16
=2 —+—+ +..+ =—
34 59 0915 n(n+16) ) 25

2(1 . j vt 1 8,1 18 1 ni6-75

[ = :> =
3 n+l6) 25 3 n+16 25 n+16 3 25 75

1
Bai 19: Tim x biét: X: =+ X: =+ X:=+..+X:—=511
2 4 8 512
Hudéng dan giai

x:1+x:1+x:l+...+x:i:511
2 4 8 512

= 2X+4X+8X+...+512x =511= x(2+4+8+16+...+512)=511

bat A=2+4+8+16+...+512

=2A=4+8+16+...+1024 = 2A—- A=1024 -2 =1022
511 1

1022 2
Bai 20: Tim x biét: 2 +2° 2 +2°3 4 4+2°% =2% 1
Hudng dan giai
Dit: A=2"1+ 2424273 4+ 2%
S 2A=2"+ 2" 42X 4 4 2B = 2A-A=A=2"-2""%

49
Theo bai ra ta c6: 2° —2"* =2 —1= 2" (1-%} LI S -(2®-1)=0
2 2%

Khi d6 ta c6: XA=511= x.1022=511= X =
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:>279—1:0 =2 =1=2"=x-49=0=>x=49
Bai 21: Tim x biét: X+X—1+X—2+X—3+...+X—-50=255
Hudng dan giai
X+X—1+X—2+X—3+...+X—-50=255
= (X+X+X+...+X)—(1+2+3+...+50) = 255
=51x-1275=255=51x=1530 = x =30
Bai 22.Tim x, biét: X+ (X +1) + (X + 2) +...+ (x + 30) =1240
Hudng dan giai
Ta co: X+ (X+1D)+(x+2)+...+(x+30)=1240

(30+1).30

X +30.X+ =1240

31.x+465=1240
31x=775
X=25
Vay x=25
Bai 23: Tim x biét: 2+4+6+...+2x =210
Hudéng dan giai
X+(X+1)+(x+2)+...4+(x+30) =1240
(x+1).x
=2(1+2+3+4+..+x)=210= Z.T =210 = x(x+1)=210=14.15
Bai 24: Tim x bidt: (x+1) + (2x+3) + (3x+5) + ... + (100x+199) = 30200
Hudng dan giai
(x+1) + (2x+3) + (3x+5) + ... + (100x+199) = 30200
= (X+2x+3X+...+100x) +(1+3+5+...+199) = 30200

= Xx.5050 410000 = 30200 = 5050x = 20200 = x =4

N\ e 2y - A, 1 1 1 2 1
Bai 25: Tim x biét: —+ —+—+..+— ==
14 35 65 X“+3x 9

Hudng dan giai

1 1 1 2 1
4+ ==
14 35 65 x> +3x 9

2 2 2 2 1
= —4+—+ o+ ==
28 70 130 x(x+3) 9
2 2 2 2 1
= 4.+ ==
47710 1013 7 x(x+3) 9
2( 3 3 3 1 2(1 1) 1
=S =+ ot === _|==
3(4.7 7.10 x(x+3)J 9 34 x+3) 9
i1+ 1. 11 1 1 1 .
4 x+3 6 4 6 Xx+3 12 x+3
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Bai 26: Tim x biét: 3—35+3 i+ 3 2

63 99 " x(x+2) 35
Hudng dan giai
3,33 3 24

- — 4.+ =
57 9.11 x(x+2) 35

9
3(2 2 2 2 24
=—| —+—+ +..+ =—
2157 779 911 7 x(x+2)) 35
3(1_ 1) 24 1 1 242 16

205 x+2) 35 5 x+2 353 35

116 1 -9 35 35 53
=>———= — =>X+2=—=>X=—-2=—+

5 35 x+2 35 9 9 9

Bai 27: Tim x biét: 1+3+5+7+...+99=(x—2)
Hudng dan giai

1+99)50 -2=50
1+3+5+7+...+99:(x—2)2:>Q:502 :(x_2)2 :{X 50
X—2=-
Bai 28: Tim x bidt: (1.2+2.3+3.4+...+498.99).x _12§ 3
26950 7 2

Hudng dan giai
bat: A=12+23+34+...+98.99
Tinh A ta duwoc: 3A= 1.2(3 — 0) + 2.3(4 —1) + 3.4(5 — 2) +..+ 98.99(100 — 97)

3A=(12.3-0.1.2)+(2.3.4-1.2.3)+...+(98.99.100 — 97.98.99) = 98.99.100

Ao 98.99.100
3
.99.100.
Thay vao ta co : M=12§ 3 12x—@=>x=§
3.26950 7 2 7 7

Bai 29: Tim x biét: l+E+l+...+l 1 2 3 9
2 3 4 10

Hudng dan giai

Taco: l+g+§+...+g= 1+1 + g+1 + §+1 +.t+ §+1 +1
9 8 7 1 \9 8 7 2

10 10 10 10 10 1 1 1 1
— =4 —4+..+—+—=10

9 8 7 2 10 (2 3 9 10}

Khi do: 1+l+l+...+i x=10 —+—+...+i = x=10
2 3 4 10 10

Bai 30: Tim x biét: 2X+Z E 21 31+43+57+73+91 10

6 12 20 31 42 56 72 90
Huodng din giai

Tacd: 2x+ 1+1 + 1+i + 1+i +...+ 1+i =10
6 12 20 90

:>2x+8+i+i+i+...+i=10
23 34 45 9.10
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:2x+8+1—i:10:2x=§:> x=g
Bai 31:Tim X thoa man: 1 + 1 +...+ 1 X= g
1.2.3 234 8.9.10 45

Hudng dan giai

1 1 1 22
+ +.ot X=—=
(1.2.3 2.34 8.9.10) 45

S 1,1 1.1 1 1 1), .2
212 23 23 34 45 56 89 9.10 45
1( 1 1 22
Sl [ X=—
2\1.2 9.10 45
122 22
&S —.—X=
245" 45
S X=2
Vay x =2.
Bai 32: Tim x biét: i+i+...+ 1 x:2012+2012+...+&
1.2 34 99.100 51 52 100

Hudéng dan giai

, 1 1111 1 1
Tacd: —+—+.+——=-——-+-——+..+———

12 3.4 99.100 1 2 3 4 99 100

1111 1 1 1 11 1
=SS+t ot —+— 2| S S+ St —
(1 2 3 4 99 100) (2 4 6 100)

1 1 1 1 1 1 1 1 1 1 1

=l 4 o o —— St == =4+ —

(1 2 3 100) (1 2 50) 51 52 53 100

Khi do: i+—+...+i X=2012 1+i+i +ij:>x=2012

5 100 51 52 53 100

Bai 33: Tim x biét: 1+1+l+...+L 2013_2014+2015+...+@+@
2 3 2013 2 2012 2013
Hudng dan giai

2014 2015 4025 4026

g 020 LUl L TPE0 P00 o013
Taco:— 2 2012 2013

_(2014_) [2015_) (4025 1}{4026 1)
1 2 2012 2013
2013 2013 2013 2013 | 2013 1.1.1 1
= + + +..+ =2013| -+ —-+—-+
1 2 3 2012 2013 ( )

et ——
2 3 2013

Khidé:(1+1+1+ +i X=2013 }+1+...+.i = x=2013

2 3 2013 1 2 2013
Bai 34: Tim x biét: Cho X, +X, + X, +..+ Xy + X, =1 va X +X =X +X, =... =X,y + %, =1,
Tinh X, =?
Hudng dan giai
Thay vao ta cd: (X +X, )+ (X + X, )+ .o+ (Xyg +Xgp )+ X, =1
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S1I+H14+1+. 414+ X, =12 25+ X, =1= %, =-24

Bai 35:Cho biéu thttc C =2+2°+2° +...+ 2'° Tim x dé 2>*-2=C
Hudéng dan giai
Ta co:

C=2+22+22+2+..42'
=>2C= 22+ 22+ 2+ 2°+.. .42
=C =2C -C=2"-2
Ma 221 -2=C
= 22X71 _ 2 — 2101 _ 2
=>2x-1=101

=>X=5

2019'" 42019% +--- 4+ 2019 +1 2019™ 1

Bai 36:Tim = biét: = ;
\x — 2019\ 2019* — 1

Hudng dan giai
2019'" 4+2019% + ...+ 2019' +1 94791 _q
[z - 2019) ©2019' -1

*)
bK: z = 2019

bat A =2019"" +2019" +... + 2019" +1

= 2019".4 = 2019"" +2019'" + ... + 2019° + 2019

= (2019" —1).4 =2019"" —1

2019 —1
= A=""

2019" —1
. 1 2019 =1 2019"™ —1
( ):> . 4 = 4

\a: - 2019\ 2019 =1 2019' —1
QU
[z - 2019)

= ‘a: - 2019\ -1
= x-2019 =1 hoac z-2019 =-1
= z = 2020 (thdéa dk) hoac = = 2018 (thoéa dk).
Vay z = 2020hoac = = 2018.
Bai 37:Tim X biét (x+2)+(x+7)+(x+12)+...+(x+42)+(x+47)=655.

Hudng dan giai
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Ta cé (X+2)+(X+7)+(x+12)+...+(X+42)+(x+47)=655

@(475_2+1jx+ (47+2)(475 2 1j 2=655

<10x+245=655<x=41

Vay x=41
Bai 38: Cho x =222 _220_ _2_1 Tinh 2010"
Hudng dan giai
Dit: A=1+2+2%+...+2%0 4221
Tinh Atacd: 2A=2+2°+22 +.. 42" =>2A-A=2""_1=A
Khi do ta c6 : X =2 — A=2"% (2% —1) =1
Vay 2010" = 2010" = 2010
2 N 4 N 6 _ X
(x+2)(x+4) (x+4)(x+8) (x+8)(x+14) (x+2)(x+14)
Hu’éng dan giéi

Bai 40: Tim x biét:

2 N 4
(x+2)(x+4) (x+4)(x+8) (x+8) x+14) x+2)(x+14)

:{x12_x—1r4j+[x+4 x+8j +8 x+14j (x+2))((x+14)
:xiZ_XJrl14:(x+2)(x+l4) (x+2)(x+14) (x+2))((x+14)
8

, 8 8 8 8
e . N o A . 1 iy 1 _— 1 _ 1 :1
Bai 41:Tim x, biét ( +1oj( +22M +36j ( +8352j 10

Hudng dan giai

=12=X

Ta co:

8 8 8 8 18.30.44...8360  2.9.3.10.4.11...88.95
1+ — [ 1+ — [|1+ = |...| 1+ = =
10 36 8352 ) 10.22.36...8352 1.10.2.11.3.12...87.96

(2.34..88).(9.10.11..95) 889 33
~(123.87)(101112.96) 96 4 D04

(1+§J.[1+£j (1+£j (1+Lj 1—E :>§ X== ! :>x:1:§:>x:i

22 36 8352 10 4 5 5 4 165

4
Vay X=—— .
AT

Bai 42:Tim so tu nhién N thoa man diéu kién:
222 +32°+4.2' +...+(n-1)2" +n2" =2"%
Hudéng dan giai

2.2°+32°+4.2 +...+(n-1)2"" +n2"=2"*(1)
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Dit
B=22°+32"+42"+...+(n-1).2"" +n.2"
=2B=2(22"+32°+42'+....+(n-1).2"" +n.2")
2B=2.2°+32'+42°+....+(n-1)2" +n.2™
2B-B=(22°+32"+42+...+(n-1)2" +n2"")
~(2.2°+3.2° +4.2" +......+(n=1).2"" +n2")
B=—2°-2'-25—. . .—2"+n2" 227
=—(2+2'+2°+.....+2")+n2" - 2°

=2C=2(2+2'+ 2 442" ) =2+ 20+ 20+ 4 2™

2C-C=(2"+2°+2° 4.4 2™) = (22+ 2" + 2 +.....+2")

C=2"_2°

Khi d6 B=—(2""~2°)+n.2"" - 2°

=-2"4+2°+n2" -2 =-2"" +n2" =(n-1).2"

Vay tir (1) ta c6: (n—1)2" =2"*

2m% —(n-1).2"" =0

2" 2% —(n-1)|=0=2" —n+1=0=n=2"+1

Vay n=2%+1

Bai 43: Tim s8 ty nhién N thoa man dieu kién: 2.2° +3.2°+3.2" +.....+n2" =2""
Huong dan giai

Pit S=222+32°+42 +.....+n.2"

$=25-5=(22°+32"+42°+..+n2"")—(22°+3.2° + 42" +...+n.2")

S=n2" -2 —(2°+2" 4. 42"+ 2")

Pt T=22+2*+....4 2" + 2" Tinh duoc: T =2T - T =2"" - 2°

=S =n2""-2°-2""12%=(n-1)2""

=(n-1)2"=2""=n-1=2"=n=2"+1=1025

Dang 7 : Tong cac biéu thitc khong am bang 0
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)2012 n |X _ 3|2013 < O

Bai 1: Tim t4t ca cc cip s (X;y)théa man (2x—y+7
Hudng dan giai
Ta c6 20121a s6 ti nhién chan = (2X -y+ 7)2012 >0
Va [x-320=|x-3"" >0

2012

Do d6, tir (2x—y+7)" +[x=3"" <0suy ra: (2x—y+7)

2X—-y+7=0 X=3
= =
x—-3=0 y=13

=0&[x—3

Bai 2: Tim x, y,zbi@t:\/(x—B\/g)2 +\/(y+3\/§)2 +[x+y+2|=0
Huong dan giai
Vi ,/(x—sﬁ)z zo,a/(y+3J§)Z >0,[x+y+2/>0 nén dé
x-3/5=0 [x=3/5
\/(x—3\/§)z +\/(y+3\/§)2 +x+y+27|=0 thi: {y+3J/5=0 =>1y=-35

X+y+z=0 z=0

Bai 3: Tim a, b, ¢ biét:(x-13+y)" +(x—6-y) =0

Hudng dan giai

Vi (x-13+y) 20,(x-6-y) 20 Nén dé: (x-13+y) +(x-6-y) =0 Thi:

19
{x—13+y=0 {x+y=13 X=

j—
X-6-y=0 X-y=06 y=

ST INY

Bai 4. Tim X, Y biét

3+y|+[2x+y|=0
Hudng dan giai

Vi [3+y]|>0,[2x+Yy|>0=[3+y|+[2x+y|>0

{|3+y|:0 N
—

2
2x+y|=0 y=-3

2012

Bai 5: Tim X,y biét ring: (2x—5)"" +(3y+4)"* <0

Ta co: {(ZX - 5)
(

3y+4)

Hudéng dan giai
2012
>
= 2012
= (2x-5)""

+(3y+ 4)2014 >0
>0

2014
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(2x-5)™2 +(3y +4)™ <0= (2x—5)" +(3y + 4)™ =0

. _Ep\2012 X = ZE
Ma (2X 5) =0 2
= 2014 A 1

Bai 6: Tim x, y biét: 42-3|y-3/=4(2012-x)"
Hudng dan giai
Tir gia thiét ta co: 42 =3|y—3+4(2012-x)",
Do 3|y—3>0=>4(2012—x)" <42=>(2012-x)" <11<2*=>2012—x=0 ho¥c
2012—-x==1

\ e N\ - A/, 1 2 2
Bai 7:Tim X, Y, Zbiét: X—§+ y+§ +|X +XZ|:0
Hudng dan giai
2 /,
X— 2|+ y+§+\x2+xz\=0,épdungtinhchat|A|zo
1 1 1
X—E‘:O Xx-==0 X==
2 2
=3 y+2—0 = y+2—0 =3 y——2
3 3 3
x2+xz‘:0 X(x+z)=0 |, __ 1
\ y 2
Bai 8: Tim a, b, chodc x, y, z thoa man: (9X2—1)2+ x—%‘:O
Hudng dan giai
Vi (9x2 -1) 20, x=1/>0 nén dé:
3
, 9x*-1=0
(9X2—1) +X——‘:O:> 1 = X==

Bai 9: Tim a, b, c hodic x, y, z théa mén: (7b—3)" +(21a-6)" +(18c+5)° <0

Hudéng dan giai

(70-3)'20 7b—3=0

Vi: {(21a-6)"' >0 Nén d&: (7b—3)" +(21a-6)" +(18c+5)’ <0=>121a-6=0

(18c+5)° >0 18c+5=0
6, 3 5
—>a=—,b==,c=——
2177 18
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Bai 10: Giai phuong trinh: y* -2y +3=————
P & y Y x> +2x+4

Hudng dan giai

Bai 11: Tim a, b, chodc x, y, z thoa man: (X+ 2)2 + 2(y—3)2 <4
Hudng dan giai

(x+2)° >0
Vi ( )2 nén ta co cac TH sau :
y-3) 20
x+2) =0 x+2) =0
THI : {E 3;2 . TH2: {E 3;2 .
y— = y— =
x+2) =1 x+2) =1
TH3 : {( )2 TH4 : {( )2
(y-3) =0 (y-3)" =1
2 2008

Hudng dan giai

2008

2 2008
Vi: (2x-1) ZO,vé(y—gj >0 va|x+y—-2|20

(2x-1)=0
2008

néndé’:(Zx—1)2°°8+(y—§j +|x+y—-2|=0 thi y—%:o

X+y-z=0

Bai 13: Tim a, b, c hodc x, y, z thoa man: (4x—7)" ~5[7—4x|=0
Hudéng dan giai
t=0 [|4x—7|=o 7

S X=—,X
t=5

Dit: [4x-7|=t=>t*-5t=0=> =
MX—”=5 4
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4k
Bai 14: Tim x, y thda man: 2.x** +[y—§j =0(keN)
Hudng dan giai

2 4k 2 4k
Vi: 2% >0 va (y—gj >0 nén dé’:Z.xz"w{y—gj =0 thi:
%k
X" =0 5
2 =>x=0y=—.
y-==0 3
3
Bai 15: Tim a, b, c hodc x, y, z thoa man: (X—13+ y)2 +(X—6—y)2 =0
Hudng dan giai
X+y-13=0
X—y—-6=0

(x—13+yY20
Vi: ,
(x—6-y) >
Bai 16: Tim a, b, c hodc x, y, z thoa man: (2X+3)2 +(3X—2)4 =0

Hudng dan giai

Nénd&(x—13+yf+(x—6—yf=0 &ﬁ{

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

(2x+3)° >0
Vi: (3 2)4 ONéndé’: (2X+3) (3X 2 ‘-0 thl{
X— >

)2010

Bai 17: Tim a, b, chodc x, y, z thoa man: |x+5|+(3y 4 0

Hudng dan giai
X+5=0

\ 3 4
Vi |X+5|20 va (3y 3y—4=0

)2010

>0 Nén dé: [x+5/+(3y-4)"" =0 Thi {

Bai 18: Tim a, b, c hodc x, y, z thoa man: 42—3|y—3| =4(2012- X)4
Hudng dan giai
42-3|y-3 =4(2012-x)’
= 42=3]y-3+4(2012-x)’ Do 3|y—3 >0=>4(2012-x)" <42
= (2012 -x)" €11<2" = 2012~ x =0 hogic 2012—x =+1
+(x—2)"" =0

008

Bai 19: Tim a, b, c hodc x, y, z thoa man: (3x— 5)2006 (y2 —1)2

Hudng dan giai
2006

(3x=5)"" >0 350
Vi {(y2-1)"" 20 Néndé (3x-5)°+(y? -1)"" +(x-2)° =0 thi {y’~1=0
(X—Z)ZONZO Xx—7=0

2017

Bai 20:Tim cac sd X, Y, Zbiét: (X 1)2016 (2y —1)2016 |X+ 2y — Z|
Hudéng dan giai
)2016 > 0VYy; [X+2y - z|2017 >0VX, Y,z

)2016

Tacéd: (x—1)" 20Vx; (2y -1
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=(x- 1)2016 (2y—1)2016 +|x+2y - z|2017 =0.D4u "="xay ra
(x _1)2016 0 x=1 x=1
2016 1 1
<4(2y-1)7=0 < y=3 S1Y=5
|x+2y Z|2017 1 9
1+25-2=0 |

Bai 21: Tim a, b, c hodc x, y, z thoa man: (2x-1)° +2y — x| ~8=12-5.2%
Hudng dan giai

(2x-1)° >0

2y-x>0 ’

2x-1=0

2y—-x=0

Bai 22: Tim a, b, c hodc x, y, z thoa man: (|X+2| )( 2—4)=O

Ta c6: (2x—1)" +[2y-x/=0, Vi {

Nén dé: (2X—1)2+|2y—x|=O thi{ :>x:%,y:

Hudéng dan giai

x+2/-2=0 x+2|=
LN — 2— =

0

)2012

Bai 23: Tim Xva Yy thdéa man |2X 2011| + (3y + 2012

Hudéng dan giai

|2x—2011] > 0vx
Nhan xét S012

(3y+2012)" " >0vy

o 2011

. o . |2x—=2011=0 )
Dang thttc xay ra khi =
3y+2012=0 2012
3

Bai 24: Tim a, b, c hodc x, y, z thoa man: (X+1)**° +(y-1)*<0
Hudéng dan giai
+1)* >0
Vi: ( )2 ,Nén dé: (x+1)*° +(y-1)°><0 thi: {
(y-1)">0
Bai 25: Tim a, b, ¢ hodc x, y, z théa man: (X—2y)* +(y—2001)** <0
Hudng dan giai

Xx+1=0 Xx=-1
=
y-1=0 y=1

x—-2y=0

(x—2y)2>0 2 2016
\ A A . — - < i:
Vi { ,Nén dé: (x—2y)"+(y—2001)"" <O thi: {y_2001=0

(y—-2001)* >0
Bai 26: Tim a, b, c hodc x, y, z thoa man: (x=2)"° +|y— X| +3<3
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Huoéng dan giai
Ti gia thiét ta c6: (x—2)"° +|y—-x|=0,

. (x—2)1°20 o 0 . [x=2=0
Vi ,Néndé: (x-2)" +|y—x/=0 Thi: = X=y=2
ly—x|=0 -x=0
‘e . - 1 1
Bai 27: Tim x biét: |X +—|+|X+—|+...+|X+ =100x
2.3 99.100

Hudéng dan giai
Vi v€ trai khong am nén vé€ phai khong am, do d6 100x>0=>x>0

=100x

s, 1 1
Khi d@é: X+—+X+—+...+ X+
1.2 2.3 99.100

Bai 28: Tinh gia tri cua biéu thirc C = 2x° —5y° + 2015 tai X,y thoa man:
x=1+(y+2)" =0
Hudng dan giai
Do |x—]l20;(y+2)20 20:>|x—1|+(y+2)20 >0 véimoi X, Y
x=1

N 20 |X_1|:O
Kéthop [x-1+(y+2)" =0= = yo_2

(y+ 2)20 =0
Gi4 tri ctia bidu thiee C =2X> —5y° +2015tai x=1y=-2 la:
C=2.1°-5.(-2) +2015=2057
Vay C = 2057
Bai 29: Tim x,y,z biét: |x-+1+(y—2)° +(z+3)° =0

Hudng dan giai

x+1>0
Vi: (y—2)2 >0 nén dé: |x+]4+4} y—2)" +(z+3)° =0
(z+3)220
Ix+1=0
Thi {\/(y-2)" =0=>x=-1y=22=-3.
(z+3)2 =0
Bai 30: Tim x biét: X+E+x+£+x+i‘:4x
17 17 17
Huwdng dan giai
Vi: x+E >0, x+£ >0, x+i >0=4x>0=>x=>0
17 17 17
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Khi x>0= x+E + x+3 + x+i =4x=>x=1
17 17 17

Bai 31: Tim x biét: + + +

1
X+ =
2

1
X+=
6

1
X+-—
12

Hudng dan giai
Nhan xét: V& trai cia dang thiec ludn > Onén vé phai >0 =11x>0= x>0
Véi X 2 0ta c6:

1
X+ —
12

1
+X+=|+ +
6

1
X+ =
2

1 1 1 1
SX+—+X+—+ X+ —+X+—+.....+ X+ —=11IX
2 6 12 20 110

:x:l—izg(tm)
11 11

Vay x= 20

AT

Bai 32: Tim x,y,z biét: \/(x—3\/§>2 +\/(y+3\/§)2 +x+y+27=0
Hudng dan giai
Vit |[(x=35) 20, va ,[(y+345) 20 va [x+y+7>0, Nen dé
x—3J5=0
\/(x—3\/§)z+\/(y+3\/§)2+|x+y+z|:0 Thi: {y+3/5=0

X+y+z=0

2
Bai 33:Tim X, Yy biét: (ZX—%j +[3y +12/<0

Hudéng dan giai
1Y 1Y
i(Zx—gj > 0Vx;[3y +12| > 0Vy, do dé: (ZX—EJ +[3y +12|>0 WX,y
1Y 1Y
Theo dé bai thi (ZX—E) +|3y+12|§0:>(2x—gj +[3y +12|=0
. 1 1
Khi d¢ ta co: 2X—€=0Vé1 3y+12:0<:>x:E;y:—4

2008

BAi 34: Tim cdc s§ X, Y, zbiét:(3x=5) " +(y* =1) +(x=2)"" =0

Hudng dan giai
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(3X 5)2006 (y2 _1)2008+(X_ )2100_0
(3 _5)2006 O
2008 5|1 y=1
=1(y*-1) :O:x:z:—{
3|1y=-1
(X_Z)ZJ.OO:O

Dang 8: Tim an dang liiy thira

Bai 1: Tim s0 tw nhién n, m biét : 2" +2" =2™"
Hudng dan giai
Tt gia thiét ta c6 :
"2 2" -2"=0=2"(2"-1)-2" +1=1=2" (2" -1) (2" -1) =1
" _1=1 {2'“ =2=2
=

=m=n=1
2" -1=1 2"=2=2"

=(2"-1)(2"-1)=1=11 (domne N):{
Bai 2: Tim m, n nguyén duong biét : 2" —2" =256
Hudng dan giai
Tir gia thiét taco m >n : 2" —2" =256 = 2™"" —2" =256 = 2" (2"" ~1) = 2°

Vim, nlasd tu nhién vam>nnénm-n>1=>2"" -1 1a 1 5§ 1é 1én hon hoéc bang 1,

, . A N A -1=1 [n=8
V& phai chi chtta thira s nguyén to 2 nén =
2" =28 m=9
Bai 3: Tim a, b, c nguyén duong biét : a°+3a’+5=5" va a+3=5"°
Hudéng dan giai
T gia thiét suy raa’ (a+3)+5=5"=a’5* =5"-5= 5(5b71 —1) —a’="—11"

Vi a,b,c la cac s6 nguyén nén 51=1=5"=c=1=a=2b=2
Bai 4: Tim hai s8 tu nhién x, y biét : 213" =12
Hudng dan giai
22X 3y

2x+l - 3_x = 2)(71 =3

Tacd: 253 =12 = 213V — 2% 3" —

Vi(2;3)=Inénx=lvay-x=0=>y=1
Bai 5: Tim x, y biét: 10" :5” =20’
Hudéng dan giai
Ta co:
10° ;5 = 20" =10" =5'.20" =10* =5".(2.10)’ =5.2".10" =(2.5)’ .10 =10".10"
=10" =10% =>x=2y.
Bai 6: Tim a, b biét: 2° +124=5°
Hudng dan giai
Xét a=0=>VT =2°+124=125=5*=p=3
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Xét a>1thi v& traila 1 s6 chan, v& phaila 156 1é suy ra vo ly.
Vay a=0, b=3
Bai 7: Tim s6 tw nhién a,b biét: 10* +168 = b*
Hudng dan giai
Xét a=0=Db=13
Xét a >1=>10" +168 c6 chir s§ tan cung la 8 suy ra b’ cling c6 tan cling 1a 8 (vo 1y)
Vay a=0, b=13
Bai 8: Tim a, b, c hodc x, y, z tw nhién biét: 35* +9=2.5"
Hudng dan giai
Xét x=0=10=25 =y=1
Vi x>0=VT co tan cung la 4, con v€ phai c6 chit s6 tan cung la 2 hodc 0
mau thuan nén x=0 va y=1
Bai 9: Tim a, b, c hodc x, y, z tw nhién biét: 2° +342 = 7°
Hudéng dan giai
Xéta=0=>VT =343=7"=7"=p=3
Vé6i a>0 thi VT 1a 156 chan, con vé& phai la 1 s6 1é (mau thuan)
Bai 10: Tim a, b, c hodc x, y, z tw nhién biét: 3" +9b =183
Hudng dan giai
Vi 183:3 nhung 183/9 Nén 3% +9b:3 va 3*+9b/9, Ma 9:9=3"719=>a=1
Khi a =1 suy ra b=20
Bai 11: Tim a, b, c hodc x, y, z tw nhién biét: 5% +323= b?
Hudng dan giai
Xét a=0=>VT =1+323=324=8"=b"=b=8
Véi a>0= VT c¢6 chir s0 tan cung la §,
V& phai la 1 s6 chinh phwong nén khong c6 tan cting 1a 8 (mau thuan).
Bai 12: Tim a, b tw nhién biét: 2* +80=3"
Hudéng dan giai
Xét: a=0=>VT =1+80=81=3"=3"=h=4
Néu a>0=> VT1a 1 c8 chin, con VP 1a 1 s8 1é ( mau thuan)
Bai 13: Tim x, y t nhién biét : 2x° +3y* =77
Hudng dan giai
Do:0<3y* <77=0<y* <25, ma 2x* 1a1s8 chinnén 3y’ lasd1é suyray’ 1é
Suy ray’ €{1,9;25} = (x,y)=(15),(5;3).
Bai 14: Tim cac s8 nguyén t6 x, y biét : X° —2y* =1
Hudéng dan giai
Vi X2 =1= 2y2, Néu x:3 vixla nguyeén td nén x=3, y=2
Néu x/3=x -1:3=2y*:3=y=3=x* =19 (loai)
Bai 15: Tim cac sd nguyén t0 x, y sao cho : 51x+26y = 2000
Hudng dan giai
Vi l7.3x= 2(1000—13y) , Do 17, 31a s6 nguyén td nén X 2, maxlaso nguyeén td nén x=2
Lai c6 1000 -13y:51=1000—-13y >0 va y nguyén t6 suy ra timy
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Bai 16: Tim s8 tw nhién p, q biét : 5 +2013=(5°")* +¢°
Hudng dan giai
Tac : 2013—¢” =257 —25P = 25 (25" —1)
Do p 1a s6 nguyén 8 suy ra2013—0*:25° va 2013—¢° >0 tir &6 tim duoc q
Bai 17: Tim 8 tu nhién a, b biét : (2008a+3b+1)(2008° +2008a+b) = 225
Hudng dan giai
Do a,b la s0 ti nhién :
Néu a>1=> 2008" +2008a +b > 225 (loai)
—=a=0=(3b+1)(b+1)=225=3.75=5.45=9.25
Vi 3b+113:>3b+1>b+1:{3b+1:25:b=8
b+1=9
Bai 18: Tim x,y nguyén biét: 2" + 624 =5’
Huong dan giai
Néu x=0 thi y=4.
Néu x # 0 thi vé tri 1a s6 chdn, con v& phai la s 1é véi moi y (vO ly).
Bai 19: Tim cac s8 nguyén x,y thoa man: 2x° +3y* =77
Hudng dan giai
T 2X° +3y° =77 =0<3y? <77 =0< y* <25 két hop véi 2x* 12 s chdn suy ra3y’ 1a s§ 1é
suy ra y® las8lénény’ e {1,9;25}
Vi Y =1=2x° =77-3=T4=x" =37 (loai)
Voi Y =92 =77-27T=50=> X" =25=x=15
V6i Y =252 =77-75=2=X =1=>x=41
Bai 20: Tim X, y nguyén duong biét: 2 -2’ =1024
Huwéng dan giai
Taco: 2°>2 = x>y=2" (27 -1)=2", ma 2’ -1 lass1¢, 27 -1>0, vala udc
cua 2"
Nén 27V -1=1=2" =2" = y =10 suy ra x=11
Bai 21: Tim moi s6 nguyén t& x, y thoa man: x° -2y =1
Hudng dan giai
Tir gia thiét suy ra X’ —1=2y?, Néu x chia hét cho 3, vi x nguyén t& nén x=3 ltic 6
y=2, (thdéa man)
Né&u x khong chia hét cho 3 thi x* —1chia hét cho 3, do d6 2y” chia hét cho 3 ma
2:3)=1
Nén y chia hét cho 3, do dé: X* =19 (I) Vay cip s6 (x;y) duy nhat tim duoc 1a (2;3)
Bai 22: Tim tat ca cac s6 ty nhién m,n sao cho 2" +2015=|n—2016|+n —2016
Hudéng dan giai
Nhan xét,
V6i x20=>|x|+x=2x
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Véi x<0=|X+x=0, Do d6 |x|+x ludn a1 s& chdn v6i moi x

Ap dung nhén xét trén ta thay |n—2016|+n—2016 1a s§ chdn suy ra2" + 2015 la s&
chén suy ra m=0.

Khi d6 |n—2016|+n—2016 = 2016

Néu n <2016 = —(n - 2016) +n—2016 = 2016 = 0 = 2016 (loai)

Néu n > 2016 = 2(n—2016) = 2016 = n = 3024 (thoa man)

Vay (m, n)=(0 ;3024)
Bai 23: Tim céc s6 nguyén duong x,y thoa man : 2" +2’ =72

Huong dan giai

Gia st x>y thé' thita co:

2 +2 =2 (1+27)=9.2°

Do 142" 1as61énén 1+2Y =139

Ta c6 bang gid trj sau :

142V =1 | 2 =9.2% (Loai)

1+27 =3 | 2V =3.2°(Loai)

1+2°7 =9 2y:23

Tathdy 2 =2° = y=3=>x=6
Bai 24: Tim tat ca cdc s6 nguyén duwong n sao cho: 2" -1:7
Huwong dan giai
Véi n<3=2"-117
V&i n=>3=n=3k hodac n=3k+1 hoac n=3k +2
Xét n=3k = 2% ~1=8-1=(7+1) ~1=7A+1-17
Xét n=3k+1=2%" -1=28"-1=2(7A+1)-1=7A+117
Xét =3k +2=2%? 1= 4(7A+1) =27TA+417
Vay n=3k vdi k e N

Dang 9: Tim an dua trén tinh chat vé d4u.

Bai 1: Tim x biét:
a, (x-1)(x-2)>0 b, 2x—3<0 ¢, (2x—4)(9-3x)>0
Hudéng dan giai
a, D¢ (x—1)(x—2)>0 thi ta cd hai treong hop :
x—1>0
THI1 : = X>2
{X -2>0
x—-1<0
TH2 : =x<1
{x—2<0

Vay x>2 hodc x<1
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b, Dé’:2x—3<0:>2x<3:>x<g

c D& (2x—4)(9-3x)>0 thi ta cd cac truong hop sau :

2Xx—-4>0 2x-4<0 |
TH1: = 2< X< 3 hoac TH2: (voly)
9-3x>0 9-3x<0
Vay 2<x<3
Bai 2: Tim x biét:
2
a,—X—§>O b, 3—4 §>E
3 4 3X 3 6
Hudng dan giai
2x 3 2x 3 33 9
a, ——>0=>—=>- — ===
3 4 374 42 8
b, (3_4 §>E:>(£_4 >E.§:§:>£>l—l:>3x.11<4:>X<i
3X 3 6 3X 6 5 2 3x 2 33
Bai 3: Tim x biét:
a, (x—6)(x+5)<0 b, (x—6)(x+5)>0 ¢, 2x—-3<0
Hudng dan giai
a, D& (x—6)(x+5)<0 thi:
X—6>0 X-6<0
THI : (vo 1y) hodc TH2 : —-5<x<6
X+5<0 X+5>0
b, Dé: (X—6)(X+5)20 Thi:
X—-6>0 X-6<0
THI1: =X>6 Hoac TH2: = x<-5
X+5>0 X+5<0
C, 2x—3<0:>2x<3:>x<§

Bai 4: Tim x biét:
a, (2x—4)(9-3x)>0 b, (x2—5)(x2—25)<0 c, (X+5)(9+X2)<0
Hudng dan giai
a, Dé: (2X—4)(9—3X) >0 thi:

THI: {2X_4>0:>2<x<3 hoéc{zx_4<0 (vo1y)
9-3x>0 9-3x<0
b, D& (¥ -5)(x"~25)<0 thi
THI. {x2—5>0 Hosic {x2—5<0
x*-25<0 x*—25>0
C, Pé: (X+5)(9+X2)<0,Vi X*4+9>0=>x+5<0=>x<-5
Bai 5: Tim x biét:
a, (x+3)(x—4)>0 b, (X’ +7)(x*-49)<0 ¢, (X +2)(x+3)>0

Hudéng dan giai
a, Dé: (X+3)(X—4)>O thi:
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X+3>0 X+3<0

THI1: =>Xx>4 Hoac: = X<-3
{x—4>0 {x—4<0

b, D& (X +7)(X-49)<0=(x*+7)(x+7)(x-7)<0

Vi X*+7>0=(x+7)(x=7)<0
X+7>0 X+7<0

Tle{ =-T7T<x<7 THZ:{ (v ly)
X—7<0 x—7>0

c, Pé: (X2+2)(X+3)>0 thi x+3>0=>x>-3
Bai 8: Tim x biét: 4x+5—|x+3/=11, x> -3
Hudng dan giai
V6i x>-3=4x+5-(x+3)=11=3x=9=x=3
Bai 9: Tim ne N biét:
a 3<3"<234 b, 8.16>2">4 o 45gI < on 31 181 910
Huwong dan giai
a, Ta co: 3<3"§234<243=35:>ne{2;3;4}
b, Taco: 816>2">4=2">2">2* = ne{23,4,5,6;7}
c, 459" <2"3" <18%.2"° = 36" <6" <36 = 6% <6" <6¥ =n=31
1 1 1

Bai 10: Giai bt phuong trinh: —————+— i i >0
X =5x+6 X" —-7x+12 x"-9x+20 x“-11x+30

Hudng dan giai
1 1 1 1 >0

+ + + >
x> =5x+6 x*—=7x+12 x*-9x+20 x*-11x+30
1 1 1 1

(x-2)(x-3) " (x-3)(x-4)  (x-4)(x-5)  (x-5)(x-6)
1 1 1 1 1 1 1 1
- + - + - + - >0
Xx—-2 x-3 x-3 x-4 x—-4 x-5 x-5 x-6

L1y 2 06 (x-2)(x-6)<0

=

20(x¢1;2;3;4;5;6)

RS v ey

x=2>0
x—6<0 {2<x<6

=
x—2<0 xed
x—6>0

Két hop v6i diéu kién ta c62 <x <6 va x=3;4;5

Bai 11: Tim n e N biét:
a, 32< 2n< 128 b, 2.16 >2>4
Hudng dan giai
a, 2° <2" <2048=2" = ne{6;7;8,9;10}
b, 216>2">4=2°>2">2" =ne(543)
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Dang 10 : Tim céc an v6i diéu kién nguyén.

N TN Ny 2 LN A oo aa o~ N+L
Bail: Tim tat ca cac s nguyén n dé phan so

o gia tri la mot s6 nguyén.

n—2
Hudng dan giai
Xét phan so n+l_n-2+3 :1+i
n-2 n—2 n—2
LN+l . .
beé > la mdt s6 nguyén < 3:n-2 < n—ZEU(3)={i1;i3}
n_
Ttr d0 ta co:
n—2 -3 -1 1 3
n -1 1 3 5
A . n+l o .
Vay neU(3):{—l;1;3;5}th1 - la mot s6 nguyén
Bai 2:Cho A= zn” +23 (n%2) .

Tim s6 nguyén n d€ A la mot sd nguyén.
Hudng dan giai
2n+3  2(n-2)+7 7

=2+——

Ta cod: A= =
a n-2 n-2 n-2

bé A 1a mot s6 nguyén thi - phai la s6 nguyén.

Do d6 (n—2) € U(7) ma U(7) = {il; J_r7}, nén ta c6 bang sau:

n-2 -7 -1 1 7

n -5 1 3 9

T™ neZ | TMneZ | TM neZ T™ neZ

Vay ne{-5;1; 3; 9} thi A lamotsd nguyén.

X+3
Bai 3:Tim cdc gia tri nguyén cua X dé

nhan gia tri nguyén.

Hudéng dan giai
Ta co:
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XF3_X=2¥5_1, O 7 x-2eU(5)={+115)
X—2 X—2 X—2

= x=13,-3;7
Bai 4: Tim s6 nguyén n d€ 4n+5chia hét cho2n+1.

Hudng dan giai

Ta co: 4n+5=2.(2n+1)+3
Vi 2(2n+1)i2n+1 véi VneZ
Nén d€ 4n+5:2n+1 thi 3:2n+1
=2n+1eU(3)={-3-11L3}
Ta c6 bang gia tri sau:

2n+1 -3 -1 1 3
-2 -1 0 1

n

Vay ne{-2,-10;1} thi 4n+5:2n+1

Bai 5:Tim sO tu nhién 7 sao cho 2n+7:n+1
Hudng dan giai
Ta ¢6: 2n+7:n+1
& 2(n+1)+5i(n+1)
<5in+1
en+lel(5)={1;5},0i neN
<:>ne{0;4}

o gia tri la s6 nguyén.

Bai 6:Tim sd nguyén n d€ phan s6 2n +21
n+

Hudng dan giai

2n+1

n+2

Vi n+2in+2 nén 2(n+2)in+2 (2)
Tt (1) va (2) [2(n+2)—(2n+1)]in+2
=3in+2

Vi n+2 nguyén nén n+2€{—ZL‘—3;1;3} :>ne{—3;—5;—l;1}

Vay véi =ne {—3; —5; _]_;1} thi phan s& 2nn +21
+

bé

co gia tri la s6 nguyén thi 2n+1:n+2 (1)

la s6 nguyén.

2n+2+5n+17_ 3n

Bai 7: Tim sO tw nhién n dé biéu thitc sau 1a sO tuy nhién: B =
n+2 n+2 n+2

Hudng dan giai

Ta co:
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_ 2n+2+5n+17_ 3n  2n+2+5n+17-3n  4n+19

B =
n+2 n+2 n+2 n+2 n+2
_4n+2)+11 11
n+2 n+2
Dé B 1a sO tw nhién thi la s ty nhién

n+2
= 111 (n+2) = n+2 € U(11) = {+L;+11}

Don+2>1nén n+2=11 =n=9
Vayn=9thiB € N
Bai 8: Timn dé n*—n*+n+7:n+1
Hudng dan giai

Tacé: N’ —n° +n+7in* +1=n +n—(n® +1)+8:in’ +1

= n(n2 +1)—(n2 +1)+82n2 +1=n’+1eU(8)

= X(X+2)+(x+2)-3ix+2=x+2eU(3)
Bai 9: Tim cdc cdp s6 nguyeén (x; y) dé€ biéu thitc sau cd gia tri nguyén:
_3X(x+y)-6(x+y)+1

X—2
Hudéng dan giai

K

3X(x+y)—6(x+y)+1 (3x—6)(x+y)+1 _ 3(x—2)(x+y)+1

bé: K= o gia tri nguyeén thi :
X—2 gia sty X—2 X—2
Phai c6 gid tri nguyén hay 1ix—2=>x-2eU (1) =>x-2e{-L1} = x=3 x=1
Bai 10:Tim s6 nguyén 1 dé B = gnii cd gia tri nguyén.
n

Hudéng dan giai
2n+3
3n+2

bé B=

o gid tri nguyén
<2n+3:3n+2
= 3(2n+3):3n+2va 2(3n+2):3n+2

= 3(2n+3)-2(3n+2):(3n+2)
=5:3n+2
=3n+2el(5)e{1;-1;5;-5}

:ne{—l;l},vinez

\ e N A~ 2 4 ~ A A? A n n + 1 7 .7 . \ A ~ A
Bai 11:Tim tat ca cac sO nguyén n dé phan s6 5 o gia tri la mot s6 nguyeén.
n —_

Hudng dan giai
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n+; la s6 nguyén khi (n+1):(n—2)

Ta co n+1=[(n—2)+3]

Vay (n+l) : (n—2) khi 3:(n-2)

(n-2)eUB) ={-3-LL3}=>ne{-LL35.
n-2

Bai 12:Cho A=——
n+3

a) Tim diéu kién cua n dé: A la mot phan so.
b) Tim gia tri nguyén cua n dé€ A la mot sd nguyeén.
Hudng dan giai
o e " ... |NEZ nez
a) bé A la mot phan so thi {n+3¢0©{n .3

b) Ta cé: A= n=2_,_ 95
n+3 n+3

D€ A 1a mot s6 nguyén thi (n+3)eU(5) ={+1; +5}

Ta c6 bang:

n+3 -5 -1 1 5

n -8 —4 -2 2

Vay dé A la mot s6 nguyén thi ne{-8,-4;-2;2}.

27 —2X

Bai 13: Cho Q =
Q 12—-x

. Tim cac sd nguyén Xdé€ Q cé gia tri nguyén ?

Hudng dan giai
Diéu kién: xeZ,x =12
27—2X_2.(12—X)+3_ 3

2+
12-x 12 -x 12— X

Bién doi: Q =

3
12 -xX

Taco: 2eZ;xeZ;x#12nén Q co gia tri nguyeén khi va chi khi el

Ma
12 -x

Vay Q nguyeén khi va chi khi x e {15;13;11; 9}

€Z <12—xeU((3)={-3,-113} = x {15;13,11,9}

Bai 14:Tim X, Y nguyén biét: Xy +3X—y =6
Hudng dan giai
Tacéd: Xy +3x—y=6<x(y+3)—(y+3)=6-3
<:>(x—1)(y+3) :3=1.3=3.1:(—1).(—3) :(—3).(—1). Ta c6 bang sau:
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x—-1 1 3 -1 -3
y+3 3 1 -3 -1
2 4 0 2

y 0 -2 —6 —4

Vay (xy)={(2:0);(4-2):(0:6);(-2-4)}
Bai 15:Tim c4c s6 nguyén X, Yy biét X—2xy+Yy—-3=0
Hudng dan giai
Taco: x—2xy+y—-3=0
S 2X—4xy+2y-6=0<2x—-4xy+2y-1=5
< 2x(1-2y)-(1-2y)=5<(2x-1)(1-2y)=5

Lap bang:
2x -1 1 5 5 ~
1-2y 5 1 - X

1 3 0 >
y ) 0 3 1

Thoa man Thoéa man Thoa man Thoa man
Bai 16. Cho 2 biéu thitc: A= X'+ = 3x° —9x+2
X—2 X—3

a) Tim gid tri nguyén cua X d€ moi bidu thikc cé gid tri nguyén

b) Tim gia tri nguyén ctia X d€ ca hai biéu thirc cung c6 gia tri nguyén
Hudng dan giai

4x —7 _ 4(X—2)+l:4+i

X—2 X—2 X—2

Véi XeZthi X—-2€eZ

a) Ta co: A=

1 . x—2=1 X=3
5 nguyén =x-2eU(Q)=>

Pbé A en thi =
¢ Anguyen thi — NP (1
2 J—
B:3x—9x+2:3ux 3)-+2:3X+ 2
X—3 X—3 X—3

Véi XeZ=>Xx-3eZ

Dé& Bnguyén thi nguyén = X—-3eU (2) = {iZL' iZ}

X—3
Do dd X=5Xx=1x=4,x=2
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Vay d& Bnguyeén thi x € {5;1;4;2}

b) Tl ciu a suy ra dé€ A, B cling nguyén thi x=1.
Bai 17: Tim cac s6 nguyeén x va y biét: 2xy -6y +x=9.
Hudéng dan giai
2Xy —6y+x=9
2y(x—3)+(x—3)=6
(x—3)(2y+1)=6

Vix, yla cac s6 nguyén nén (x—3) va (2y+1) la cic w6c ctia 6 va (2y +1) lasG 1é

X—-3=6 X=9
=
2y +1=1 y=0
X-3=-6 X=-3
=
2y +1=-1 y=-1
X-3=2 X=5
=
2y+1=3 y=1
X—-3=-2 x=1
=
2y +1=-3 y=-2

Bai 18: Tim tat ca cac cdp s6 nguyén X, Y sao cho X—xy+Yy=0

nén:

Hudng dan giai

a) Ta co:
X=xy+y=0
=x(1-y)+y=0
=(1-y)-x(1-y)=1
& (1-x)(1-y)=1=11=-1.-1
1- x 1 -1
1- y 1 -1
X 0 2
y 0 2

Vay (xy)={(0:0):(2.2)
Bai 19: Tim cac cdp sO nguyén (x, y) thdéa man : §+1:yi_1

Huéng dan giai
Taco: S41= ! => x+5_ 1
5} y-1 5 y-1
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=>(x+5)(y-1) =5
Do X;yeZ nén x+5 va y-1la wdc cia 5 ma U(5)={+1; 15}

Ta c6 bang gia tri twong tng sau:

x+5 -5 -1 5
y-1 -1 -5 5 1
X -10 -6 -4 0
y 0 -4 6 2

Vay cac cap sd nguyén can tim la :
(xy)={(4:6),(0;2),(-6;4),(-10,0)}

Bai 20: Tim sd nguyén n dé€ phansé M = 2N -

Hudng dan giai
2n-7 _2n-10+3_2(n-5)+3 _, 3
n->5 n->5 n->5

Taco M =
n-5

Vi 2e€Z nén dé M 7 thi eZ =n-5 1a wdc caa 3.

n-5

Lap bang;:

7 4 .7 . \ ~ A
c6 gia tri la s6 nguyen.

n->5 1 -1 5

n 6 (tm) 4 (tm) 10 (tm)

0 (tm)

Vay véi ne{0;4;6;10} thi M co gid tri la s6 nguyén.
Bai 21:Tim cac sO tu nhién x, y biét: 2Xy —5x+2y =148
Hudng dan giai
Tim céc s6 tw nhién x, y biét
2xy —5x+2y =148 = (2xy +2y)—5x—5=148—-5= 2y (x+1)-5(x+1) =143

= (x+1)(2y—-5)=143
Do x, y la cac s0 ty nhién nén x+1 va 2y -5 la wdc ctia 143

Do 143=1.143=11.13 nén ta c6 bang sau

x+1 1 143 11 13
2y-5 143 1 13 11
X 0 142 10 12
y 74 3 9 8

Bai 22: Tim cac cap s6 nguyén duong (X;y) biét: Xy +x+y=13.

Hudng dan giai
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Tr 3xy +x+y=13.

= X(3By+1)+ L

1
~.(3y+1)-==13.
3(y ) 3

1 1
= @By+D.(x+=)=13+=.
By +1).( 3) 3

= (3y +1).(3x+1) =40.(*)

X 0 (loai) 1
y 13 3

Vi X;¥ nguyén duong do d6 3y+1va 3X+1ciling 1a hai s6 nguyén duong nén tir

(*)suy ra3y+1;3x+1la wdc cta 40. Mt khac 3x+1la sd chia 3 du 1 nén ta c¢é bang

sau.
3x+1 1 4
3y+1 40 10

Vay cdp s0 nguyén duong (X;y) thda man bai toanla (X;y) = (1;3)
Bai 23: Cho A = 2xy — 10z + 3y. Tim cdc sO nguyén z,ydé A =28
Hudng dan giai
A =2zxy — 10z + 3y
= 2zy — 10z + 3y =28
=2r y—5 +3y—15=13
=2r y—>H +3y—5 =13
= 243 y—>5 =13=113=131=-1.-13=-13. -1
Tedotacdcaccdp z;y la 1,18 5 5;6 ; —2,—8 ; —84
Bai 24: Tim sd nguyén x va y biét: xy —x+2y=3 .
Hudng dan giai
Ta c6: Xy —X+2y=3=>Xy—X+2y—-2=5=(xy—x)+(2y-2)=5
=x(y-1)+2(y-1)=5=(y-1)(x+2)=5
Vi X,ye€Z nén y-1eU(5) ={-5-1 15}

y -1 5 -1 1 5

y -4 0 2 6

THCS.TOANMATH.com Trang 60



TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

X+2 -1 -5 5 1

X -3 -7 3 -1

Vay cac cdp s6 nguyén x, y théa man la: (X;y) e {(—3; —4),(-7;0),(3; 2),(—1;6)} .

Bai 25:Tim X, y nguyén biét: 3x+xy+2y=17.
Hudng dan giai
3X+Xy+2y=17
< x(3+y)+2(3+y)=23
<(x+2)(3+y)=23

Ta co bang;:
X+2 -1 1 —23 23
3+y 23 23 -1 1
X -3 -1 25 21
y 26 20 4 )

Vay (xy)e{(-3;-26); (-1 20); (-25; —4); (21, - 2)}.

Bai 26: Tim X, ynguyén biét: X+y+xy =40.
Hudéng dan giai

Tacd X+Y+xXy=40=x+y+xy+1=41
=X Y+l + y+1 =41= x+1 y+1 =41
Ma 41 chi c6 cac cach phan tich thanh tich cta cac cap sO nguyén nhu sau
X+1=1y+1=41
X+1=4Ly+1=1
X+1l=-1Ly+1=-41
X+1=-4Ly+1=-1

4= —1.(-4])=141=

[x=0;y=40

x=40;y=0

X=—-2;y=-42

X=—42,y =2

Vay (X, y)e{(40; 0);(0; 40);(—2;—42);(—42;—2)}

Bai 27: Tim s0 nguyén x,y biét: xy+4x=25+5y.
Hudng dan giai
Ta co: xy+4x=25+5y < x(y+4)=25+5y (1)
+) Néu y =-4 thi pt (1) vO nghiém
+) Néu y# -4 thi pt (1) tro thanh:
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(DY +25 5(y+4)+5 g, 5

y+4 y+4 y+4
Dé x,y nguyén thi y+4e{+l; +5}
Lap bang
y+4 -5 -1 1
y -9 -5 -3
X 4 0 10

Vay (x,y)=(4 -9),(0; -5),(10; —3),(6; 1).
Bai 28: Cho cac sd nguyén a, b, ¢, d thda man: a+b=c+d va ab+1=c.d.Ching minh
rang c=d
Hudéng dan giai

Tt a+b=c+d=a=c+d—-b ,thay vao ab+1=cd taduoc:

(c+d-b)b+1=cd=cb+db—cd+1-b" =0=>b(c—b)-d(c—b)+1=0

= (b-d)(c-b)=-1

Via, b, ¢, d la cac s6 nguyén nén (b —d )(c -d ) la cac sO nguyén, ta c6 cac TH sau:

C =

THL. {b—dz—lj{d=b+1

e=q  TH2 1074 L )d=b-l
c=b+1

—
c—b=1 c—-b=-1 c=b-1

Bai 29: Tim tat ca cac cap s nguyeén (x,y) thoa man: x*+x =3 +1.
Hudéng dan giai
+) TH1: Vé6i y <0, ta co:
VP =39 11 khong la s6 nguyén
VT =x*+Xx la sd nguyén
= Truong hop nay loai.
+) Vi y=0, tacod x> +x=3"+1= x* +x=2
= x(x+1)=1.2=(-2).(-1)
=X=1 hoac x=-2.
+) V6i y>1, ta c6: VP =3* +1 chia cho 3 du 1
Vi X nguyén nén X c6 dang 3k; 3k +1; 3k +2
V6i x=3k va x=3k+2 thi VT =x(x+1):3
Véi x=3K+1 thi VT =x(x+1) chia cho 3 du 2.
Do dé treong hop nay loai.
Vay cdp s6 nguyén (x;y) can tim la: (1,0), (-2;0).
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Bai 30.Tim tap hop cac s6 nguyén X, biét rang:
4§:2£—7<X< 3 13,2+ 45131 211
9 18 45 2
Hudng dan giai
5,5 41 18

Tacd: 4—:2——7T=———-7=2—-7=-5.Lai co:
9 18 9 41

31 13,2+ 45131 211 165 +9 01,33 1+§ —_ZZE—_Z:—_Z
5 45 2 516 245)( 2 5)43 5 43 5

Do dé —-5< x<%2mé XEZ:>X€{—4;—3;—2;—1}
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CHUYEN DE 8: SO NGUYEN TO, HOP SO

1. MOT SO VAN PE LICH SU VE SO NGUYEN TO.

SO nguyén t6 duoc nghién ctu tir nhiéu thé ki trede cong nguyén nhung cho dén
nay nhiéu bai todn vé s8 nguyén t6 van chua duoc giai quyét tron ven.
1) SANG ORATOSTEN (EURATOSTHENE).

Lam thé nao dé& tim duoc tat ca cac s6 nguyeén t6 trong mot gidi han nao do, chang
han ttr 1 dén 100 ?

Ta lam nhu sau: Truedc hét xda s6 1.

Gitr lai sO 2 roi xda tat ca cac bdi ciia 2 ma 16n hon 2.

Gitr lai s 3 roi xda tat ca cac bdi ciia 3 ma 16n hon 3.

Gitr lai s6 5 (s0 4 da bi xda) roi xda tat ca cac boi cua 5 ma 16n hon 5.

Gitr lai s6 7 (sd 6 da bi xda ) r6i xda tat ca cac bdi cia 7 ma 16n hon 7.

Cac s6 8, 9, 10 da bi xda. Khong can xda ti€p cac boi cuia cac sd 16n hon 10 cling két luan
duoc rang khong con hop s6 nao nita.

That vay, gia st n la mot hop sd chia hét cho 1 s a 16n hon 10 thi do n<100, a >10
nén n phai chia hét cho 1 s& b nho hon 10, do d6 n da bi xoa.

Nha toan hoc ¢6 Hi Lap Oratoxten (thé ki III truwdc cong nguyén) la nguoi dau tién
dua ra cach nay. Ong viét cac s6 trén gidy cd sdy cang trén mot cai khung roi dui thing cac
hop s6 duoc mot vat twong tw nhu cai sang: cac hop sd duoc sang qua, cac s6 nguyén to
dwoc gitr lai. Bang sd nguyén t8 nay dwgc goi la sang Oratoxten.

Dung bang cac sd nguyén t6 nho hon 100, hay néu ra cach kiém tra mdt s nho hon
10000 c6 1a s6 nguyén t6 khong ? Xét bai toan trén vdi cac sd 259, 353.

Huéng dan giai
Cho s6 n < 10000 (n>1). Néu n chia hét cho mot s6 k nao d6 (1 <k <n) thi n 1a hop s6.
Né&u n khong chia hét cho moi s& nguyén t& p ( p® <n). thin la s6 nguyén té.
S6 259 chia hét cho 7 nén 1a hop so.

S6 353 khong chia hét cho tat ca cdc s6 nguyén t6 p ma p” <353 (d6 la cic s6 nguyén t6 2,
3,5,7,11,13, 17) nén 353 la s& nguyén to.
2) SU PHAN BO SO NGUYEN TO

Tt 1 dén 100 c6 25 s6 nguyén td, trong tram thit hai c6 21 s6 nguyén td, trong tram
thit 3 c6 16 sO nguuyeen t9, ... Trong nghin dau tién c6 168 s6 nguyén to, trong nghin tht
hai c6 145 s0 nguyén t6, trong nghin thit ba ¢ 127 sd nguyén t0, ... Nhu vay cang di xa
theo day sO tu nhién, cac s6 nguyén td cang thua dan.

C6 ton tai mot nghin sd ty nhién lién tiép déu 1a hop sd ?
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Hudng dan giai

CO.Goi A=2.3.4...1001. CacsO0 A +2, A+3, ..., A +1001 la 1000 sO tw nhién lién
ti€p va ro rang déu la hop s6 (dpcm).

Mot van dé dwgc dat ra: c6 nhitng khoang rat 16n cac s6 tw nhién lién ti€ép déu la
hop s0. vay c6 thé dén mot Itiic nao d6 khong con s6 nguyén to nita khong ? C6 sO nguyén
t6 cudi cung khong ? Tt thé ki III trude cong nguyén, nha toan hoc ¢6 Hi lap Oclit da
chitng minh rang: Tap hop cac s& nguyén t& 1a vo han.

Vi du.
Chting minh rang khong thé ¢ hiru han s8 nguyén t&.
Hudng dan giai

Gia st chi c6 hitu han s nguyén t6la p,, p,,..., p, trong dé p, la s0 16n nhdt trong
cac sO nguyeén to.

Xét s6 A= p,p,...p, +1 thi A chia hét cho mdi s6 nguyén t& p, (L<i<n) déu du1
).

Mat khac A 1a hop s0 (vi nd 16n hon s6 nguyén td 16n nhat la p,) do d6 A phai chia
hét cho mot s6 nguyén t6 nao do, tirc la A chia hét cho moét trong cacsé p, (1<i<n) (2),
mau thuan véi (1).

Vay khong thé ¢6 httu han s6 nguyén to (dpcm).

Qua sy phan bd cac s6 nguyén t5, nha toan hoc Phap Bectordang dua ra dy doan: néu n
>1 thi gitta n va 2n co it nhat mot s6 nguyeén t6. Nam 1852, nha toan hoc Nga Trébusép da
chitng minh digc ménh dé nay.Ong con chitng minh duoc:

Néu n > 3 thi gitra n va 2n - 2 ¢6 it nhat mot sd nguyén t6. Ta cling c6 ménh dé sau: Néu
n >5 thi gitra n va 2n ¢4 it nhat 2 s6 nguyén to.

Vi du.
Cho s& ti nhién n > 2. Chttng minh rang s& n! - 1 ¢ it nhat mdt wdc nguyén t& 16n hon n.
Giai.

Goia=n!-1.Don>2nén a>1. Moi sO tw nhién 16n hon 1 déu c6 it nhat mot wéce
nguén t8. Goi p 1a wéc nguyén 8 ctia a. ta sé chitng minh rang p > n.

That vay gia st p <n thi tich 1. 2. 3...n chia hét cho p, ta c¢d n! chia hét cho p, ma a chia
hét cho p nén 1 chia hét cho p, vo li.

3) CONG THUC CHO MOT SO NGUYEN TO

a) Chitng minh rang moi s8 nguyén t& m 16n hon 3 déu viét dwgc dudi dang 6n + 1
hoacén-1(neN).

b) C6 phai moi s6 c¢6 dang 6n+1 (ne N) déu la s6 nguyén t6 hay khong?

Giai:
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a) Moi s6 tie nhién khi chia cho 6 ¢ mot trong cacs6 du 0, 1, 2, 3, , 5. Do d6 moi s0 tu
nhién déu viét duwgc dwdi mot trong cac dang 6n—2,6n-1,6n,6n+1,6n+2,6n+3. Vim la sd
nguyén t6 16n hon 3 nén m khong chia hét cho 2, khong chia hét cho 3, do d6 m khong co
dang 6n—2,6n,6n+2,6n+3. vay m viét dwgc dwdi dang 6n +1 hodc 6n -1 (vi du: 17=6. 3 -
1,19=6.3+1).

b) Khong phai moi s6 ¢6 dang 6n+1(ne N) déu la s6 nguyén t8. Chang han

6. 4 + 1= 25 khong la s6 nguyén td (dpcm).

Liéu c6 cong thirc nao ma véi moi gia tri ty nhién ctia cht déu cho ta cac sd nguyén to
khong ? Cho dén nay, ngwoi ta chua tim thady mot cong thirc nhw vay. Tuy nhién c6 mot s6
biéu thirc ma v6i kha nhiéu gia tri cua chit, biéu thiec d6 cho ta cac s6 nguyén to.

Bi€u thitc 2n%+29 cho ta cac gia tringuyén td v6in=0, 1, 2, ... ,28.

Biéu thitc n* +n+41 do O_le (Euler 1707 - 1783) dua ra cho cac gia tri nguyén t& véin =
0,1,2, ..., 39 (con n =40 thi 40° +40+41=40(40+1)+41 chia hét cho 41).

Biéu thitc n?—79n+1601 cting cho cac gia tri nguyén t6 v6in=0, 1, 2, ..., 79 (con vdin
= 80 thi biéu thtrc bang 41?).

SO Phec-ma. Nha toan hoc kiém luat gia Phap Phec- ma (Pierre de Fermat 1601 - 1665)
xét biéu thirc 2™ +1 trong d6 m=2"vdin=0, 1, 2, 3,4 cho cacsd nguyéntd 2 +1=3,22+1=
5,24+ 1=17,28+1=257, 216+ 1 =65537. V&i n = 5, dugc s6 22+ 1 = 4294967297, Phec- ma
cho rang d6 ciing 1a s6 nguyén t& va 6ng dua ra gia thuyét: Biéu thirc 2™ + 1 véi m 1a liy
thtra ctia 2 cho ta cac s6 nguyeén to.

Y kién nay dtng virng rat lau. Mai dén ndm 1732, O- le méi bac bo gia thuyét trén bang
cach chiras6 2% +1 chia hét cho 641. Pay la mot trong cac vi du dién hinh nhat ching to
rang phép quy nap khong hoan toan cé thé dan dén sai lam.

Cac s0 c6 dang 2™ + 1 v6i m la mot Ity thira cua 2 duoc goi 1a s6 Phec- ma.

4). BIEU DIEN MOT SO DUOI DANG TONG CAC SO NGUYEN TO.

Nam 1742 nha toan hoc DPirc Gon_bach viét thu bao cho O_le biét réng ong mao hiém
dua ra bai toan: moi s8 tw nhién 16n hon 5 déu bidu dién duoc dudi dang tong cua 3 s
nguyén t8. O_ le tra 10i rang theo 6ng, moi s& chén 1én hon 2 déu bidu dién dugc dudi
dang tdng cua 2 sd nguyén to.

Néu chiing minh dwgc mot trong hai ménh dé trén thi chitng minh dwoc ménh dé con
lai. Trong 200 nam, cac nha toan hoc thé gidi khong giai dwgc bai toan Gon bach- O le. Dén
nam 1937, nha toén hoc Lién X6 Vindgraddp da giai quyét gan tron ven bai todn d6 bang
cach chitng minh rang: Moi s6 1é dt 16n déu c6 thé biéu dién duoc dudi dang téng ctia 3
sO nguyén to.

Cho dén nay bai toan Gonbéch- O le van chua dwoc chitng minh hoan toan.

Vidu.
Cdng nhan ménh dé ndi trén ctia O le, hay chiing minh bai toan Gon bach.

Huéng dan giai
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Cho s8 tw nhién n > 5, ta sé chting minh rang n viét dwoc dudi dang tdng ctia 3 s8
nguyén t6. Xét hai truong hop:
a) Néu n chan thin=2+m véi m chan, m > 3.
b) Néun1é thin=3+m v4i m chdn, m > 2.
Theo ménh dé O le, m chdn, m > 2 nén m viét dwoc dwdi dang tdng ctia 3 s6 nguyeén t3.
I1. SO NGUYEN TO-HOP SO
A.TOM TAT LY THUYET
1.S6 nguyén td la s6 tie nhién 16n hon 1 ¢6 2 wéc duong la 1 va chinh né.
S6 nguyén t& nho nhat 1a 2, d6 1a s8 nguyén t6 chdn duy nhat.Tat ca s8 nguyén t&
con lai déu la so 1é.
2.Hop s6 1a s6 tw nhién 16n hon 1 ¢6 nhiéu hon 2 wdc duong.
Uédc nguyén t8 nhd nhat ctia mot hop s6 a la mot sd khdng vuegt qua JE .
Phan tich mot sO ra thita s6 nguyén t0 1a viét s0 dé dudi dang tich cua nhiéu thtra s,
moi thtra s6 la mot s6 nguyén t6 hodc 1a lay thira ctia mot s6 nguyén to6.
Dt phan tich mot thira s8 ra thira s6 nguyén t8 bang cach nao thi cudi cling ta ciing
duoc mot két qua duy nhat.
Hai hay nhiéu s§ duoc goi la nguyén t8 cing nhau khi UCLN ctia ching bang 1. Hai
sO tw nhién lién tiép la hai s6 nguyén t6 cung nhau.
Hé qua.
S8 a>1 khong c6 uéc nguyén t8 ndo tir 2 dén /a thia la mot s6 nguyén 6.
Tap hop s6 nguyén t6 1a vo han.
B.CAC DANG TOAN.
Dang 1. st dung cac tinh chat ctia phép chia s6 nguyén.
i)Trong n sO nguyén lién tié€p cé mot va chi mot s6 chia hét cho n.
ii) Moi s0 nguyén t0 16n hon 2 déu c¢é dang 4n+1.
iii) Moi s0 nguyén t6 16n hon 3 déu c6 dang 6n=+1.
Bai 1Cho p la s6 nguyén t6 va mot trong 2 s6 8p+1 va 8p-1 la 2 sd nguyén t5, hoi s
nguyén t6 thit 3 1a sO nguyén td hay hop s6?
Hudng dan giai
Vi p =3 ta c6 8p+1=25 1a hop s0, con 8p-1 1a s6 nguyeén to.
Véi p#3 ta co 8p-1,8p,8p+1 la 3 sd nguyén t6 lién ti€p nén c6 mot s6 chia hét cho 3.Do
p la nguyén t& khéc 3 nén 8p khong chia hét cho 3,do d6 8p-1 hoac 8p+1 cé mot s6 chia hét
cho 3. Vay s0 thit 3 1a hop so.
Bai 2. Hai s6 2" -1 va 2" +1(n>2) c6 thé dong thoi la sd nguyén t6 duwgc khong? Tai sao?
Giai.
Trong 3 s6 nguyén lién ti€p 2"-12",2"+1 ¢ mot sO chia hét cho 3, nhung 2" khong
chia hét cho 3, do d6 2"-1 hodc 2"+1 c6 mot s6 chia hét cho 3 va 16n hon 3. Vay
2"—1,2" +1 khong dong thoi la s6 nguyén to.
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Bai 3. Chttng minh rang néu p va p+2 1a hai s§ nguyén t3 1én hon 3 thi tdng cta chiing
chia hét cho 12.
Giai.
Ta co: p+(p+2)=2(p+1).
. p la s6 nguyén t6 16n hon 3 nén p la sd nguyén t6 1é suy ra: p+1:2=2(p+1):4 *
. P, p+1, p*+2 1a 3 s6 nguyén lién ti€p nén c6 mot sd chia hét cho 3, ma p va p+2 khong chia
hét cho 3 nén: p+1:3=2(p+1):3 **
T * va** suy ra: 2(p+1):12. (dpcm)
Bai 4.Tim s6 nguyén td p sao cho p+10 va p+14 la cac s6 nguyén to.
Giai.
V6i p=3 thi p+3=13 va p+14=17 la cac sd nguyén t3.
V6ip>3 thi p=3k=£l.
Néu p=3k+1thi p+14=3k+15:3;
Néu p=3k-1thi p+10=3k+9:3;
Vay v6i p=3 thi p+10 va p+14 1a s6 nguyén to.
Bai 5.
a) Tim 3 s6 1¢é lién tiép déu la cac s6 nguyén to.
b) Tim s& nguyén t6 p sao cho p vira la tong vira 1a hiéu ctia hai s6 nguyén to.
Huéng dan giai

a) Trong 3 sd 1é lién ti€ép c6 mot s6 chia hét cho 3. Vay trong 3 s6 nguyén td da cho
phai c6 mét s chia hét cho 3 va 3 s6 nguyén t6 1é lién tiép 1a 3, 5, 7.

b) gia s&¢ p=p,+pP,=p;,+pP, VOi P, P,, Ps P, 1a cac s6 nguyén t8. Vi p,p, la s6
nguyén t& nén p>2, suy ra p lé. Trong hai s6 p,, p, phai c6 mot s6 chdn, trong hai sd

P, p, cing phai c6 mdét s8 chan. Chang han p,=p,=2. Khi do:
p=p,+2=p,—2=>p,+1=p,. Ta cbé p,p,+2 p +4 la cac s6 nguyén td 1é lién tiép nén
theocaua) p, =3 ttdé p=5. Thirlai: 5=3+2=7-2.
Bai 6.
Tim cac s6 tw nhién k d€ day: k+1L,k+2,k+3,...,k +10 chtra nhiéu s6 nguyén t6 nhat.
Giai.
V6ik=0ta c6 day 1,2,3,..,10 chtra 4 s6 nguyéntdla2, 3,5, 7.
Véik =1 tacoday2, 3,4, .., 11 chita 5 s6 nguyén téla 2, 3,5, 7, 11.
Véik=2tacd day 3, 4,5, ..., 12 chtta 4 s6 nguyén t61a 3, 5, 7, 11.

Vé6i k>3 day kK+1Lk+2,k+3,...k+10 chira 5 s0 1é lién ti€p, cac s6 1é nay 16n hon 3
nén chia c6 mot s6 chia hét cho 3, ma 5 s§ chdn trong day hién nhién khong la s& nguyén
t6. Vay trong day it hon 5 s6 nguyén tg.

Tém lai k=1 thi day k+1,k+2,...,k+10 chita nhiéu s6 nguyén t6 nhat.
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Bai 7.

Ta goi p,q la hai s6 ti nhién lién ti€p, néu gitta p va q khong cé s6 nguyén t6 nao

khac. Tim 3 s6 nguyén td lién tiép p, q, r sao cho p*+q* +r” ciing la s6 nguyén té.
Giai.
Néu 3 s6 nguyén t8 p, q, r déu khdc 3 thi p, g, r déu c6 dang 3k +1 suy ra p?,q,r?
chia cho 3 déu dw 1. Khi d6 p*+q*+r?:3va p’+q¢°+r* >3 nén p’+q°+r” 1a hop sb.
Vay p=3, q=5, r=7, khi d6 p*+q° +r° =3*+5*+7° =83 la s6 nguyén t3.
Bai 8.Tim 3 s6 nguyén td sao cho p?+q° =r.
Giai.
Gia stt ¢6 3 s6 nguyén to p, q, r sao cho p®+q°” =r.Khi d6 r>3 nénrlasolé, suy ra
p, q khong cuing tinh chén 1é. Gia st p=2 va q la s6 1&. Khi d6 ta c6 2%+’ =r. Néu q
khong chia hét cho 3 thi g =1(mod 3). Mt khac vi q 1é nén 29 = —-1(mod 3), tir d6 suy ra
2° +9*:3=r:3, vo li. Vay g=3, ltic d6 r =2°+3? =17 1a s6 nguyén t6.
Vay p=2,q=3r=17 hodic p=3,q=2r=17.
Bai 9.
a) Chting minh rang s& du trong phép chia cia mot s6 nguyén 3 cho 30 chi c6 thé'1a 1
hodc la s6 nguyén t6. Khi chia cho 30 thi két qua ra sao?
b) Chttng minh rang néu téng cta n liy thira bac 4 ctia cdc s6 nguyén t3 16n hon 5 1a
mot sd nguyén to thi (n,30)=1.
Hudng dan giai
a) Gia st p 1a s6 nguyén t6 va p=30k+r véi 0<r<30. Néu r la hop s6 thi r ¢d wéc
nguyén t& < «/@:q =2;3,5. Nhung véi q =2; 3; 5 thi q lan lwgt chia hét cho 2; 3; 5, vo
1i.Vay r=1 hodc r la s6 nguyén t6.
Khi chia cho 60 thi k&t qua khong con dting nita, chang han p= 109= 60.1+ 49, 49 1a hop s6.
b) S6 nguyén t6 p khi chia cho 30 chi cé thé dwla 1,7, 11, 13,17, 19, 23, 29.
Véir=1, 11, 19, 29 thi p*=1 (mod 30).
Véir=7,13,17,23 thi p>=19 (mod 30).
Suy ra p* =1 (mod 30).
Gia st P, P,,...p, la cac s6 nguyén td 16n hon 5.
Khi d6 q=p'+p,* +..+p,* =n(mod30) = q =30k +n 1a s6 nguyén t& nén (n,30)=1.
Bai 10.
Tim tat ca cac bd ba s6 nguyén t0 a, b, ¢ sao cho abc <ab+bc+ca.
Huéng dan giai
Via, b, c c6 vai tro nhw nhau nén gia st a<b<c.

Khi d6 ab+bc+ca<3bc=abc<3bc=a<3=a=2 (via la s6 nguyén t5). Vi a =2 ta co
2bc<2b+2c+bc=>bc<2(b+c)<4c=b<4=b=2 hodcb=3.
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Néu b=2 thi 4c <2+4c thda vdi c la s6 nguyeén t6 bat ki.
Néu b=3 thi 6c<6+5¢c =>c<6=c=3 hoac c=5.

Vay cac cap so (a, b, ¢) can tim 1a (2, 2, p), (2, 3, 3), (2, 3, 5) va cac hoéan vi ctia ching, véi p
la s6 nguyén to.

Bai 11.
Cho day s6 nguyén duong a,,a,,....,a, duoc xac dinh nhu sau:
a, =2, a, la wdc nguyén td 16n nhat cua a,a,a,..8, , +1 véi n>2.
Chttng minh rfmg a, #5 vdimoi k.
Huwdng dan giai
Tacéd g =2,a,=3, gid st véi n >3 nao d6 ma co so 5 la wéc nguyén to 16n nhat ctia s
A=23a,...a ,+1 thi A khong thé chia hét cho 2, cho 3. Vay chi c6 thé xay ra A=5" véi
m>2,suyra A-1=5"-1:4.
Ma A-1=23a,...a,, khong chia hét cho 4 do a; a _, la cac sd 1é, vo li. Vay A khong co6
wéc nguyén t6 cta 5, tirc 1a a, #5, ke N”.
Bai 12.
Tim tat ca cdc s6 nguyén t8 p d& 2° + p’ ciing la s6 nguyeén to.
Giai.
Vé6ip=2ta cé 2P + p*> =2° +2° =4 khong la sd nguyén td.
Véi p=3 tacd 2° + p? =2°+3* =17 1a s& nguyeén t6.
Véi p>3tacd p?+2° =(p® —1)+(2° +1). Vi p 1é va p khong chia hét cho 3 nén p®-1:3
va 2P +1:3, do d6 2 + p* 1a hop s6.
Vay, v6i p=3 thi 2° + p?la s6 nguyén td.
Dang 2. ap dung dinh li fermat.
p 14 s6 nguyén t& va (a,p)=1 thi a** =1 (mod p).
Bai 1.
Nha toan hoc Phéap Fermat da dua ra cdng thirc 2°" +1 d€ tim cac sd nguyén t6 voi
moi n tw nhién.
1. Hay tinh gia tri ctia cong thitc nay khi n=4.
2. Vi gid tri nay hay ching to ba tinh chat sau:
a) Téng hai chit s6 dau va cudi bang tdng cac chit s& con lai.
b) Tong binh phuong cac chit s6 la s6 chinh phuong.
c) Hiéu gitta tong cac binh phwong ctia hai chit s6 dau va cudi véi tong cac binh phuong
ctia cac chit s6 con lai bang tdng cac chir s§ ctia s8 do.
Giai.
1. Ta thay n= 4 vao cong thitc Fermat va duoc:

2% +1=65537 14 s3 nguyén t6.
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2.56 nguyén t6 65537 c6 ba tinh chat sau:
a) Tong hai chit s6 dau va cudi 6+7=13 dting bang tong ba chir s§ con lai 5+5+3=13.
b) Tong binh phurong cac chit s§ 6 +5° +5°+3° +7° =36+25+25+9+49=144 1a s§ chinh
phuong vi 144 =127,
¢) Téng binh phuong ctia hai chit s§ dau va cudila 6°+7°=36+49=85. Tong cac binh
phuong ctia ba chit s§ con lai la 5 +5°+3 =25+25+9=59. Tong cac chit s§ d6 la
6+5+5+3+7=26.
Ta nhan thay rdng 85—59=26. Hiéu nay ding bang tong cac chit s§ ctia s nguyén t&
65537.
Bai 2
Cho ne N, chitng minh ring: 22" +19 va 2°" +3%" 45 la nhiing hop s6.
Giai.
Ta chitng minh 22 +19:23 v6i moi n>1.
Ta c6: 2° =1(mod1) = 2" = 2(mod 22) = 2" =22k + 2, (k e N).
Theo dinh 1y Fermat:
22 =1(mod 23) = 22" =222 =4(mod 23) = 27 +19:23.
Mit khéc: 227 +19>23nén 2" +19 1a hop s8 véi moi ne N *.
Ta chitng minh: 2°" +3%" +5'11 véi moi n>1.
Bai 3.
Tim s nguyén t0 p sao cho 2° +1 chia hét cho p.
Giai.
Gia st p la s6 nguyén td thoa: 2° +1:p.
Theo dinh ly Fermat:
2" =2(mod p) =2° -2:p=3=(2"+1) - (2" -2):p=p=3.
Véip=3tacd 2" +1=9:3.
Bai 4.
Cho p 1a s8 nguyén t& 16n hon 2. Chting minh rang c6 v6 s s8 tu nhién n théa n.2" -1
chia hét cho p.
Giai.
Ta cé 2°* =1(mod p), ta tim n=(p—1)sao cho n.2" =1(mod p).
Ta cé: n.2"=m(p-1).2"""(mod p) =n.2" =—m=1(mod p) = m=kp—1,(k e N*).
Vay, v6i n=(kp-1)(p-1),(k e N*) thi n2"-1:p.
Bai 5.
Cho p la s6 nguyén t&, chitng minh rang s 2° —1 chi cé e nguyén t& c6 dang 2pk +1.
Giai.

Goi q la wéc nguyén t6 caa 2° —1 thi q 1é, nén theo dinh li Fermat:
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277 _1ig=> (2P 1,20 1) =2P9D _1:qg=q-1:p, vinéu (q-1 p) =1 thiliq, vo Ii.
Mt khéac: g-1 chdn suy ra q—1:2p=q=2pk +1.
Bai 6.

p

. Chitng minh rang m 1a hop s6 1é khong chia

Gia st p 1a s6 nguyén to 1é va m=

hét cho 3 va 3" =1 (mod m).
Giai.
p_ p p_ p
Ta c6: m=3 1.3 +1=a.b,véi a=3 1,b=3 +l.
4 2 4

a, b déu la cac s6 nguyén 16n hon 1 nén m la hop so.

Ma m=9""+9"?+. . +9+1 va plé nén m1é vd m=1 (mod 3).Theo dinh li Fermat, ta

co: 9" -9:p.

9 -9.
P.

(p,8)=1nén 9° —-9:8p=>m-1:

Vi m-1:2 nén m-1:2p, khi ¢6: 3" -1:3?° —15% =m. (dpcm).
Bai 7.
Chting minh rang day s6 2003+23k véi k=1,2,3....chita v6 han s6 la liiy thita ctia
cung mot sO nguyén to.
Giai.
Gia st ton tai sO nguyén td p sao cho:
2003+23k = p" (1).
Trong d6 k,n la cac s6 nguyén duwong nao do.
Ttr (1) dé thdy p khong chia hét cho s6 nguyén t3 23 nén (p,23)=1.
Theo dinh 1i nhé Fermat thi p* -1 chia hét cho 23, suy ra p** c6 dang p* =1+23s
v6i moi s6 nguyén duong t.
Ttr d6 p?*™" =(1+23s)p" = p" +23s.p" = 2003+ 23k +23s.p" hay
p?"*" =2003+23(k +sp") véimoi t=1,2,3,....
Bai todn duoc giai ddy du khi ta chi ra sy ton tai s6 nguyén t3 p thda man (1). Chang han:
Véi p=2 ¢6 2003+ 23.91= 2"
Véi p=3 c6 2003+23.8=3'
Véip=4 c6 2003+23.6 =2141
Vi p=2003 thi ton tai k theo dinh li Fermat thoa man 2003+ 23k = 2003% .
Bai 8.
Tim bay s8 nguyén t8 sao cho tich ctia chiing bang téng céc lily thita bac sdu ctia bay
sO do.

Giai:
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Goi bay s6 nguyén tdla p, p, Pig ..o P; -
Ta co:

PP, PP Ps ey = PL+ P, + Ps+Po+Ps + 5 +p; (%)
Ta can dung dinh 1i Fecma nho:

Néu s6 nguyén a khong chia hét cho 7 thi a® =1(mod7).(C6 thé chimg minh truc tiép
diéu nay thong qua viéc bién ddi a° =(7k +r)°® =7t +1 véi moi r thdaman 0<r <6, contla
sO nguyén)

Gia st trong bay s0 nguyén t0 trén c6 k sd khac 7 véi 0<k <7.
. Néu k = 0, nghia 1a ca bay s6 trén déu bang 7 thi ta ¢6
7.7.7.7.7.7.7 =777 7% 7% 7%+ 7¢ thda man (*).

. Néu k =7, nghia la ca bay s6 trén déu la sd nguyén to khdac 7 thi v€ trai cua (*) khong
chia hét cho 7, con v€& phai cua (*) chia hét cho 7 theo dinh li Fec ma, diéu nay khong xay
ra.

Vay chi xay ra bay s0 nguyén t6 trong dé bai déula 7.
Dang 3: Phwong phap phan tich.
Bai 1.
Tim neN* dé&:
a) n*+4 1a s6 nguyén t6.
b) n*** +n*? +1 1a s8 nguyén t3.
Hudéng dan giai
a) Ta co:
n‘+4=(n*+4n*+4)—4n* =(n* + 2)* - (2n)* = (n* + 2+ 2n)(n* +2-2n).
Néu n*+41a s nguyén td thi n*-2n+2=1<n=1.
Thtr lai: Véi n=1 thi n*+4=5 la s6 nguyén td.
Vay, véin=1 thi n* +4 1a s6 nguyén t&.
b) Ta cé: ™ +n* ™ +1=n*(N"" -1 +n(n** -1)+n*+n+1.
Véi n>1 ta co:

n®_1:n*-1'n*+n+1 do d4 n®™®+n
2002

0241 n*+n+1  va  n*+n+1>1 nén

n*** +n*® +1 1a hop s6.
Véin=1 thi n** +n*?+1=3 la s6 nguyén t&.
Bai 2.
a) Tim cac s6 nguyén s6 p dé€ 2p+1 1a 1ap phuong ctia mét s6 ty nhién.
b) Tim cac s6 nguyén t6 p dé€ 13p+1 1a 1ap phuong ctia mot s6 ty nhén.
Giai.
a) Gia st 2p+1=n® (véi neN);nlasdlénén n=2m+1 (meN), khi &6

2p+1=(2m+1)°® = p=m(4m’ +6m+3).
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Viplasonguyéntonén m=1, suyra p=13.
Thtt lai: 2p+1=2.13+1=27=3%. Vay p=13.
b) Gia stz 13p+1=n*(neN); p>2 suy ra n>3.
13p+1=n’=13p=(n-D(n* +n+1).
13 va p 1a cic s§ nguyén t§, ma n-1>1 van’+n+1>1 nén n-1=13 hodc
n-1=p.
i) Vi n—1=13 thi n=14, khi d6 13p=n®-1=2743=> p =211 la s6 nguyén t&.
ii) Véi n—1=p thi n®+n+1=13=n=3, khi d6 p=2 la s6 nguyén td.
Vay v6i p=2, p=211 thi 13p+1 la lap phuwong ctia mot sO ty nhién.
Bai 3.
Tim t4t ca cic s6 nguyén x,y théa x> —2y* =1.
Giai.
Gia st x,y 1a cac s6 nguyén t& thoa: x* —2y? =1. Khi d6 x* =2y*+1, suy ra x la sd
1é, dat x=2n+1(ne N*). Ta co:
(2n+1)? =2y* +1=>4n* +4n+1=2y* +1=>y* =2(n*+n):2=>y:2, ma y la s§ nguyén t& nén
suy ra y=2.
Véiy=2, taco x=3.
Thitlai véi x =3,y =2thi x> -2y =1.
Bai 4.
Tim cac s6 nguyén t8 x,y,z thoa x’ +1=z.
Giai.
Vi x,y la cdc sO nguyén to nén Xx=2,y>2 suyra z>5.
z1a s nguyén t& 1é nén X’ 1a s8 chan suy ra x=2, khi d6 z=2" +1.
Néu y lé thi 2’ +1:3, suy ra z:3, vd li. Vay y chdn, suy ra y=2,z =2 +1=5.
Vay cac sO nguyén t6 can tim la X=Yy =2,z =5.
Bai 5.
Chitng minh rang néu 1+2" +4"(n e N*) 1a s6 nguyén t& thi n=3 véi ke N.
Giai.
Pat n=3“m véi (m, 3)=1. Gia st m>1, xét hai truong hop:
i) m=3l+1(l e N*). Ta c6:
142" 44" =14 25 G L 47CD —1 4 g@ 1 0D (v6i a=2%), suy ra
1+2"+4" =a(@” -)+a*(@” -)+a*+a+lia® +a+1=>1+2"+4" 1a hop sd.
ii) m=31+2,(l e N*). Ta co:
142" +4" =14 25O L 436D _1 4 g2 4 g8t _ 5381 _1) 4 a%(a¥ —1) +a +a+1ia’ +a+1

(véi a=2%).
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Suy ra 1+2" +4" la hop s6.
Vay m=1 tirc la n=3~.
Bai 6.
Cho a,b,c,d e N* thoa man ab=cd . Chting minh rang: A=a"+b"+c"+d" 1a hop s6
voimoi neN.
Hudng dan giai
Gia st (a, b)=t, khi d6: a=ta,c=tc, vdi((a,c)=1.
Tt ab=cd suy ra ab=cd =b:c,.
bat: b=kc, =cd =a ke, =d =Kka,.
Khi d6: A=a"+b"+c"+d" =t"a +k"c +t"c] +k"a = (k" +t")(a] +¢c]) .
Vi k,t,a,,¢c, e N* nén A la hop s6.
Bai 7.

n(n+1)

Tim tat ca cac sd nguyén t0 p dang -1 (n>1).

Huéng dan giai
Ta co:
:M_lz n+n-2 _(n-)(n+2) '
2 2 2
Véin=2 ta c6 p=2.

Véin=3 ta c6 p=5.
Véin >3 thi &1 >1 van+2>1 nén p la hop so.

n(n+1)

Vay véi n=2, n=3 thi p 1a s6 nguyén td c6 dang 1.

Bai 8.

N 7 2 4 n J4 . ~ ~ N a-b \ A~ A ~
Tim tat ca cdc s6 ¢ hai chir s6 ab sao cho —— 1a s6 nguyén td.

[2-b)
Giai.
Vi a,b ¢6 vai tro nhw nhau nén c¢6 thé gia st a > b.

Gia st ﬁzp véi p la s6 nguyén t6.*
Suy ra ab:p=a:p hodc bip=pe{2,357}.
\ , a+p=p° _ Ja=p°-p
Tie* t b=ap-bp (a+ -b)=p*< &
Ut * ta c6 ab=ap-bp (a+p)(p—b)=p {p—bzl {b:p—l
Véi p=2 ta c6 ab=21 hogc ab=12.

Véip=3taco ab =62 hoic ab=26.

Vi p=5 va p=7 ta c6 a ¢6 2 chit s0 (loai).
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Vay cécs6 ab can tim 1a 12, 21, 26, 62.
Bai 9.
Cho cac s8 p=b°+a,q=a’+c,r=c*+b 1a cac s6 nguyén t& (a,b,ce N*). Ching
minh réng ba s8 p, q, r ¢6 it nhat hai s§ bang nhau.
Giai.
Ba s a, b, c c6 it nhat hai s8 ¢6 cling tinh chn 1é.
Gia str a,b cing chdn hojc cling 1é, khi d6 p =b°® +ala s& nguyén t& chan, vay p=2.
Tir d6 suy ra a=b =1; q =c +1 var=c+ 1 nén g=r.
Bai 10.
a) Cho 2“ +1 1a s6 nguyén t3 ( goi la nguyén t8 Fermat). Chting minh rang k =0 hoac
k=2~
b) Cho 2%- 1 1a s0 nguyén t0 (goi la sO nguyén t& Mersenne).
Chting minh rang k 1a s6 nguyén t3.
Hud6ng dan giai
a) Gia st phan chiing rang k >0 va k # 2" véi moin.
Khidok=2".t, véitlé>1. Vo li v6i 2k +1 la sd nguyén 4.
Vay k=0hoac k =2~
b) Giasttk=m. tvéil<t<k khidé2k-1=(2)" -1i2'~1= 2 ~1 la hop s& vi 2:-1 >1.
Vay k la s6 nguyén to.
Dang 4. Giai phuong trinh nghiém nguyén nho st dung tinh chat sd nguyén t6.
Trong nhiéu truong hop khi gidi phuwong trinh nghiém nguyén dan dén viéc xét cac
s8 nguyén t& ctia s6 dang n=a® +b? .
Xin néu ra mot s6 tinh chat cua wdc s6 nguyén td cua s6 n d€ st dung vao giai
phuong trinh.
Ménh dé 1. Néu sd nguyén t6 p=2'k+1 vdi cdc s6 nguyén duong t, k va k 1é, 1a wdc
ctias8 n=a? +b? thi p 1a wéc s8 chung ctia a va b.
Ching minh: Gia st p khéng la wdc sd cua sd a thi p cing khong la wdc sd cua sd b
= (a, p) = (b, p) =1. Theo dinh li nho6 Fermat thi a®* =1(mod p) hay a’k =1 (mod p).
Twong ty b?* =1 (mod p) suy ra a2* +b** =2 (mod p) *
Mt khéc st dung hing ding thitc dang nhé ta c6 (a2 )* +(b? ) =(@? +b?).M =n.M
trong d6 k 1é va M la s6 nguyén.
Theo gia thiét ni p=>(a® +b?):p, mau thuln véi *. Twong tw p khong 1a wéc cua s&
p thi p khong 1a wdc cta s6 a cling dan dén mau thuan. Vay s nguyeén té p phai 1a wéc s&
chung ctia s6 a va sO b.
Ménh dé 2: Gia st a va b nguyén td cung nhau thi moi wdc s6 nguyén td 1é ctia a?+
b? chi ¢6 dang 4m + 1 (ma khong c¢é dang 4m + 3) trong d6 m la s6 nguyén duong.
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Chting minh: Xét wdc sO nguyén t0 p =4m + 3 =2(2m + 1) +1. Theo ménh dé 1 néu p
1 wéc s8 nguyén t& ctia n = a2 + b? thi p 1a wdc s6 chung cia a vab = p =1, mau thuan. Vi
plénén pchicddang p=4m+ 1.

Ta thit van dung cac tinh chat trén vao giai mot s6 phuong trinh nghiém nguyén
dudi day.

Bai 1. Giai phuong trinh nghiém nguyén
-y =7 (1)
Giai:

Phuong trinh (1) & X +1=y’+2° & X +1=(y+2)(y*-2y+4) (2

Néu y chén thi v& phai cta (2) chia hét cho 4 =x 16, x=2t+1= X* +1=4t* + 4t + 2
khong chia hét cho 4, mau thuan.

Vay y la s6 1@, y=2k+1=>y*—2y+4=4k*+3 nén nd phai c6 wdc s6 nguyén t3 lé
dang 4m + 3 (vi tich cdc s6 dang 4m + 1 lai ¢6 dang 4k + 1). Suy ra X’ +1 cé wéc s6 nguyén
t6 dang p = 4m + 3, trai véi ménh deé 2.

Vay phuong trinh (1) khong c6 nghiém nguyén.

Bai 2.

N A 2 /4 ~ ~ A X2 + 2
Tim tat ca cac cap s nguyeén duong (x,y) sao cho

la s6 nguyén duong va la

wdc sO cua 1995.
Giai.
2 2

Gia st =k nguyén duwong va k la wdc sd ctia 1995 = 5.3.7.19 = 5n véi n=
X-y

3.7.19. Cac s6 nguyén t6 3, 7, 19 déu c¢6 dang 2(2m + 1) +1=4m +3
Goi wdc chung 16n nhat ctia x,y la d =(X,y) thi Xx=du,y=dv vdi (u,v)=1.
Theo gia thiét x* +y* =k(x—y) <dU®+v?)=ku-v) (1).
Xét hai treong hop:
1) kla wdc s6 cian = k c6 wéc sd nguyén t6 dang 4m + 3.
Ap dung ménh dé 2 vao (1) thi u?+Vv? khong chita cac wde s nguyén tS ctia k nén k 1a wde
s6ciad =d=kt. Tt (1) c6 t(U*+Vv?) =u—v, do d6 U®> <u®+v* <u-v<u = (1) vo nghiém.
2) k=5m véi m 1a wéc s8 ctia m. Luc d6 (1) trd thanh d(u® +v?) =5m(u—v) . Lap luan
nhu trén thi m 14 wéc s6 cua d. Suy ra d= m.t. Ttr d6 ta c6
t(u?+v)=5U-v) (2
Tt (2) c6 U +Vv* <5(U—V)
A=U’+V*=5U-v)<0 (3)
Mait khac
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AA=4u> — 20U+ 25+4v* +20v + 25—50 = (2u—5)* + (2v+5)* =50 >1° + 7 —50 > 0 = A> 0 Két

u=3
hop vdi (3) phai ¢ A= 0. Diéu nay xay ra chi khi 2u—5=41 va v=1, nghia la { va

v=1
u=2
v=1

X
T A=0va (2)suyrat=1=d =m. Cac s6 x,y phai tim 1a {y—m hoac

dé m 1a wéc cua n = 3.7.19, nghia 1a m 1ay 8 gia tri sau: 1, 3, 7, 19, 21, 57, 133, 399.
Bai 3.
Tim s8 nho nhdt trong tap hop cac s6 chinh phuwong dang 15a + 16b va 16a -15b v6i
a, b la cac s6 nguyén duong nao do.
Giai.
Gia st 15a + 16b =m? va 16a -15b =n? (1) véi m, n la cac s6 nguyén duong.
Khi dé:
m* +n? = (15a+16b)* + (16a—15b)° = (15° +16%)(a’ +b*) = 481(a’ +b?)
hay m* +n* =13.37(a’ +b*) (2)
Cac sd nguyén t& 13 va 37 déu c6 dang p=2°k +1 vdi k Ié.
Gia st (m,n)=d=m=du,n=dv véi (u,v) =1 thi (2) tré thanh d*(u*+v*)=481(a*+b?)
3)
Vi (u,v) = 1 nén u* +Vv* khong chtta cc w6c s& nguyén t& 13 va 37 do d6 481 la woc ctia d
= d =481t. D& cho m, n nho nhét, ta 14y t = 1. Lac d6 (3) tré thanh 481°(u* +v*) =a® +b?
(4)
Tt (1) c6 m*—n® =31b-a hay 481%(u?-v?)=3la-b (5).
C6 thé chon u=v=1dé€ m, n nho nhét, lic d6 a=31b va a’+b*=481"2. Ttr d6 c6 b = 481
va a=31.481 suy ra m =n =48].
Bai 4.
Tim s6 ¢6 3 cht s6 ma c6 dung 5 wdc.
Giai.
Gia st p va q la hai s6 nguyén td khac nhau, khi d6 pqc6 4 wécddlal, p, q, pq va
sOp’qco 6 wdcddlal, p, p? q, pq, pPp.- Do do s6 phai tim c6 dang p~.
VisO p"cé n + 1 wdc nén mudn c6 dung 5 wdc thi rd rang n = 4.
SO p* 1a s0 c6 3 chit s6 khi p =5.
Vay s0 phai tim la 5* = 625.
Bai 5.
Tim 3 s8 nguyén t3 biét rang mot trong ba s& d6 bang hiéu cac 1ap phuong ctia hai
s0 kia.

Giai.
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Goiba sd nguyén td d61a a, b, c. Ta cé ¢ =a’—b* chang han. Thé thi

c=(a—b)(a’*+ab+b?).

Bai 6.

Bai 7.

Bai 8.

Muén c 1a s6 nguyén t5 thi a - b = 1, diéu nay chi xay ra khi cac s nguyén to la a =
3,b=2.Suyra:c=27-8=19.
Vay ba sd nguyén phai tim la 2; 3; 19.

Xét day s6 nguyeén td tir nho dén 16n: 2; 3;5; 7; 11; 13; 17;... ta lap hai day s6 5=2 + 3;
8=3+512=5+7,18=7+11;24=11+13;..va6=23;,15=3.5;35=5.7,77=7.11;
143 = 11.13; ... C6 hay khéng mot s6 hang nao d6 ctia day tht nhat bang mot s6
hang nao d¢ ctaa day thi hai.
Giai.

Trudc hét ta nhan xét rang;
. O day thit nhat cac s6 hang theo thit t 13 tdng ctia hai s6 nguyén t8 lién nhau va
tat ca sd hang ctia day (trir s6 hang dau 1a 5) déu 1a chan.
. O day thtt hai cac s hang theo thtt ty 14 tich ctia hai s6 nguyén t& lién nhau va tat
ca s0 hang cua day (trtr s6 hang dau la 6) déu la lé.

Do d6 ta c6 thé két luan rang: khong cé mot s§ hang nao ctia day thit nhat bang
mot sO hang cta day thit hai.

Tim s8 nguyeén t& p biét rang p + 2 va p +4 ciing la s& nguyeén to.
Giai.
Do p #1 vi1khong phai la s6 nguyén t6, nén p c6 thé c6 dang p = 3k.
Néu p=3k+1 thip+2=3k+31ahop sé.
Néu p =3k + 2 thi p +4 =3k + 6 cling la hop s6.
Do d6 p chi c6 thé bang 3 va p +2 =3 + 2 =5 1a s8 nguyén t5,
p +4=3+4=71a s6 nguyén to.

C6 bao nhiéu s6 ¢6 ba chit s6 ma mdi chit s& ctia né 1a wdc nguyén td ctia chiing?
Giai.

Cac r6c nguyén t8 c6 1 chit s8 1a: 2; 3; 5 va 7. Néu s6 phai tim bat dau bang chit s§
2 thi né phai chia hét cho 2 va tan cing bang 2.Chtr s6 thit hai phai 1a 2, vi s& 232
khong chia hét cho 3, s& 252 khong chia hét cho 5 va s6 272 khong chia hét cho 7.
Vay s0 phai tim la 222.

Tuong tu s phai tim ma bat dau bang chit s8 5 thi d6 1a s3 555.

Bay gio néu bat dau bang 3 thi hai chit s6 cudi phai tao thanh mot s& chia
hét cho 3, do d6 ching chi c6 théla 3 va 3 hoac5va 7.
Thtr lai th&y rang chi cé s8 333 1a thich hop.
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Cudi cing néu bat dau bang 7 thi hai chit s8 cudi phai tao thanh mot s8 chia hét cho
7. Thir lai thdy rdng chi c6 hai s6 777 va 735 1a thich hop.
Tom lai cé 5 sO thoa man bai ra la: 222; 333; 555; 735; 777.

Bai 9.
Mot xi nghiép dién t&r trong mot ngay da giao cho mot ctra hang mot s6 may tivi.
SO mdy nay la mot sO c6 ba chit s6 ma néu tang chit s6 dau 1én n lan, giam cac chiv
sO thit hai va th ba di n [an thi sé€ dugc mot s6 méi 1on gap n lan s6 may da giao.
Tim n va sO may tivi da giao.
Giai.
Gia str s may tivi da giao la abc=100a+10b+c. Ta cé:
100(a+n)+10(b—n)+(c—n) =n(100a +10b +C) hay
100a+100n+10b—-10n+c—n=100an+10bn+cn.
Tt d6 ta duoc:
100a+10b+c = 89—”
n-1
Nhung 89 1a s§ nguyén t& nén hodc n - 1 phai bang 1 hodc n phai chia hét cho n-1.
Trong ca hai truong hop ta déu tim dwgcn =2 va abc=178.
Vay s6 may tivi da giao la 178.
Bai 10.
Nhiing s6 nguyén td nao co thé la wdc ctia s6 co6 dang 111...11?
Giai.
Trudc hét ta nhan xét rang s6 ¢6 dang 111...11 khong chia hét cho 2 s8 nguyén t6 2
va 5.

Gia st p la s6 nguyén t6 khac 2 va 5. Ta hay xét p + 1 sO sau:
1,11, 111, 1111, ..., 111...11.
it nhat hai trong cac s6 trén khi chia cho p ¢6 s6 du gidng nhau, thé thi hiéu cta
chung 11...1100..0 chia hét cho p.
vay s0 c6 dang 111...11 c6 wéc 1a tat ca sd nguyén t6 trir hai s6 nguyén td 2 va 5.
Dang 5. Cac bai toan vé hai s6 nguyén t4 ciing nhau.
Hai s6 nguyén t& cing nhau 1a hai s8 c6 wéc chung 16n nhat bang 1. N6i cach khac
chting chi cé wéc chung duy nhat bang 1.
Bail.
Chting minh rang:
a)Hai s0 tu nhién lién ti€p (khac 0) 1a hai s6 nguyén td cung nhau.
b) Hai s6 1€ lién tiép la hai s6 nguyén td cung nhau.
c)2n+1va3n+1(neN)]lahaisdnhuyén td cuing nhau.

Giai.
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Bai 2.

a)Goi d euc(n,n+1)= (n+1)-n:d =1:d =d =1. Vady n va n + 1 la hai s6 nguyén t&
cung nhau.

b) Goi d euc(2n+1,2n+3)= (2n+3)—-(2n+1):d =2id =d €{1,2}. Nhung d = 2 vid
la wéc cua sd 1é. Vay d=1.

c) Goi d eUC(2n+1,3n+1) = 3(2n+1)-2(3n+1):d = 1:id = 1:d.

Cho a va b 12 hai s6 nguyén t& ciing nhau. Chttng minh rang hai s3 sau ciing la hai
sO nguyén to cung nhau.
a) a va a+b.
b) a2 va a+b.
c) ab va a+b.

Giai.
a) Goi d eUC(a,a+b)= (a+b)—a:d =b:d. Talai c6 aid nén d eUC(a,b), do d6
d =1(vi a, b la hai s& nguyén t& cung nhau).
Vay (a,a+b)=1.
b) Gia stt a> va a + b cung chia hét cho s6 nguyén t6 d thi a chia hét cho d, do d6 b
cting chia hét cho d. Nhu vay a va b cung chia hét cho s6 nguyén t6 d, trai voi gia
thiét (a, b) = 1.
Vay a? va a + b 1a hai s6 nguyén t& cung nhau.
c) Gia str ab va a + b cung chia hét cho s6 nguyén t6 d. Ton tai mét trong hai thira s&
avab, chzfmg han 1a a, chia hét cho d, do d6 b ciing chia hét cho d, trai vdi (a, b) = 1.
Vay (ab,a+b)=1.

Tim s6 tw nhién n d€ cac s6 9n + 24 va 3n + 4 la cac sd nguyén t6 cung nhau.
Giai.

Gia stt 9n + 24 va 3n + 4 cung chia hét cho s6 nguyén to d thi

IN+24-3(3n+4)id =12:d =d €{2;3}.

biéu kién d€ 9n +24,3n+4)=11a d #2 va d = 3. Hién nhién d # 3 vi 3n + 4 khong
chia hét cho 3. Muon d # 2 phai cé it nhdt mot trong hai s6 9n + 4 va 3n + 4 khong
chia hét cho 2. Ta thdy:

In+4lasolé <Inlé <nle,
3n+41lasdlé <3nlé <nlé.

Vay diéu kién d€ On +4,3n+4)=11lanlasdle.

Phan bai tap tw luyén.
Dang 1:

1. Tim s6 nguyén t6 p sao cho cac s6 sau cling 1a s6 nguyén to:

a)p+2vap+10.
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b) p +10 va p + 20.
Qp+2p+6,p+8 p+12, p+14.

2. Chttng minh rang néu n va n?+ 2 1a cac s6 nguyén t& thi n®+2ciing 1a s8 nguyén
to.

3. Chitng minh rang néu a, a + k, a + 2k ( 8,k € N* ) 1a cac s8 nguyén t& 16n hon 3
thi k chia hét cho 6.

4. Chting minh rang néu p 1a s8 nguyén t& 16n hon 3 thi (p - 1)(p + 1) chia hét cho
24.

5. M6t sO nguyén to p chia cho 42 ¢6 dw la mot hop sd r. Tim r.

6. Mot s8 nguyén t& p chia cho 30 c6 s du 1a r. Tim r biét rang r khong 1a s6 nguyén
to.

7. Chting minh rang s8 11...1211...1 1a hop s6 véi n>1.

n n

8. Tim n sd sao cho 10101...0101 (n chi* s6 0 va n + 1 chi s6 1 xen ké nhau) la s6
nguyeén to.
9. Cac sd sau la s6 nguyén t6 hay hop s6.
a) A=11..1(2001 chit s5 1);
b) B = 11...1 (2000 chit s& 1);
) C=1010101;
d) D=1112111;
e) E=1!1+2!+3! +..+100!;
£)G=3.5.7.9-28;
h) H=311141111.

Dang2.
10. Cho ne N*,chting minh rang cac s& sau 1a hop s8:
a)A= 27" +3;
b)B= 22" +7;

o) C=2"" 413.
11. p 1a s8 nguyeén t3 16n hon 5, chting minh rang p* =1 (mod 240).
12. Chttng minh rang day a, =10"+3 c6 v6 s6 hop s6.
13. Chitng minh rang véi mdi s8 nguyén t8 p c6 vo s8 dang 2" —n chia hét cho p.
Dang3.
14. Tim ne N* d& n*-n’+n-1 la s6 nguyén t3.
15. Tim cac s6 X,y € N* sao cho x*+4y" 1a s6 nguyén té.

n(n+1)(n+2)
6

16. Tim tat ca cac s6 nguyén td p c6 dang +1 (n>1).

17. Cho ne N*, chttng minh A=n"+4" 1a hop s8 véi n>1.
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Dang 4.
18. Giai phuong trinh nghiém nguyén 4(a—x)(x—b)+b-a=y* (1)
trong do a, b 1a cac s6 nguyén cho trudc va a > b.
19. Giai phrong trinh nghiém nguyén sau:
a) x> +Yy’ =585
b) x*+y* =1210.

Dang 5.
19. Chttng minh rang véi moi s& tu nhién n, cac s& sau la hai s& nguyén t3 cling
nhau:
a)/n+10vabn+7;
b)2n +3 va4n +8.

20. Cho a va b 1a hai s nguyén t& ciing nhau. Chitng minh rang cac s6 sau ciing la
hai s6 nguyén t0 cung nhau:
a)bvaa-b (a>b);
b) a2+ b? va ab.
21. Chttng minh rang néu s§ ¢ nguyén t8 cing véi a va véi b thi ¢ nguyén 3 cling
nhau vdi tich ab.
22. Tim sO tw nhién n, sao cho:
a) 4n - 5 chia hét cho 13;
b) 5n + 1 chia hét cho 7 ;
) 25n + 3 chia hét cho 53.
23. Tim cac s0 ty nhién n d€ cac sd sau nguyén td cung nhau:
a)dn+3va2n+3;
b)7n+13va2n+4;
)9n+24va3n+4;
d)18n+3va2ln+7
24. Chting minh rang c6 vo s8 s3 tu nhién n d& n + 15 va n + 72 1a hai s6 nguyén t3 cung
nhau.
25.
a) Viét cac s6 7, 8, 9, 10 thanh tong hai sd nguyén t6 cung nhau 16n hon 1.
b) Chitng minh rang véi moi s6 te nhién n 1én hon 6 déu biéu dién duoc dudi dang
tong hai s6 nguyén td cung nhau 16n hon 1.

Bai tap trong cac dé thi hoc sinh gioi

26. Tim tat ca cac s6 nguyén t6 p, q sao cho 7p+q va pg+11 déu la s6 nguyén to.

27. Biét abcd 1a nguyén 3 c6 bén chit s6 thoa man ab; cd ciing 1a cc s§ nguyén t& va
b? =cd +b-c. Hay tim abcd
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28. Gid stt p va p?+2 la cac sO nguyén t6. Chung to p*+ p?+1 cling la s6 nguyén
to.

29. Tim hai sd nguyén t8 X, y thoa man x* —y?* =45,

30. Chttng minh rang hai s§ 2n+1 va 10n+7 1a hai s6 nguyén t8 cing nhau véi moi
sO tu nhién n.

31. Cho 4 s6 te nhién a, b, c,d € N~ théa man dé’mg thiec a* +b?* =c®+d? Chirng minh
rang s6 a + b + ¢ + d 1a hop s6.

32. Cho s6 nguyén t6 p>3. Hoi p®+2018 1a s6 nguyén t& hay hop so.

33. Tim s0 nguyén t0 p sao cho cac sd sau cling la sO nguyén t6: p+14; p+40

34.Cho p va p+4 la cacs8 nguyén td (p>3). Ching minh rang p+14 la hop s8.
35. Tim céc s nguyén t x va y dé P =xy +5x -2y —10 ciing 1a sd nguyén td.

36. Chitng to rang véi moi s8 tu nhién n thi 3n+2va 5n+3la hai s nguyén t8 cling
nhau.
37. Tim s6 nguyén t6 psao cho 2p-1; p*+2 la cac s6 nguyén t0.

38.Tim sO nguyén td x, ybiét 19x* +57 = y°.

HUONG DAN GIAL

Dang 1.

1. a) b) Bap s6: p =3. Xét p dudi cacdang: p=3k, p=3k+1,p=3k+2 (keN).

c) Bap s6: p = 5. Xét p dudi cac dang : p =5k, p=5k +1, p=5k +2,

p=5k+3,p=5k+4 (keN).

2.n=3.
3. S6 nguyén t6 16n hon 3 ¢6 dang 6n +1, 6n + 5. Do d6 3 s6 a, a +k, a + 2k phai c6 it nhat 2
s0 c6 cung mot dang, hiéu la k hodc 2k chia hét cho 6, suy ra k chia hét cho 3.
4.Taco (pP-1)p(p+1):3 ma (p,3)=1nén
(p-D(p+D:3 (1)
p 1 s8 nguyén t6 1én hon 3 nén p lasd 1é, p - 1 va p + 1 1a hai s8 chan lién ti€p. Trong hai
s6 chan lién tiép, c6 mot s8 1a boi ctia 4 nén tich chung chia hétcho 8  (2).
Tt (1) va (2) suy ra (p -1)(p + 1) chia hét cho hai s6 nguyén t0 cung nhau 3 va 8.

Vay (p-1D(p +1):24.
5.Tacop=42k+r=2.3.7k +r (k, r €N, 0 <r<42). Vip la s8 nguyén t6 nén r khéng chia
hétcho 2,3, 7.
Cac hgp s6 nho hon 42 va khong chia hét cho 2 1a 9, 15, 21, 25, 27, 33, 35, 39.

Loai di cac s6 chia hét cho 3, cho 7, chi con 25. Vay r = 25.
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6. Tacop=30k+r=2.3.5k +r (kr €N,0<r<30). Vip laso nguyén td nén p khong chia
hét cho 2, 3, 5.
Cac hgp s6 nho hon 30 va khong chia hét cho 21a 9, 15, 21, 25, 27.
Loai di cac s6 chia hét cho 3, 5 thi khong con s6 nao nita. Vay r khong phai la hop s6.
r khong phai la hop s6 cling khong phai la sd nguyén t6, suy rar =1.
7.11..1211..1=11..10..0+11..1=11...1(10" +1) .
n n n+  n n+l N+l
suy ra dpcm.
(10™! ~1)(10™* +1)
9.11 '
n=1: p =101 la s6 nguyén tg.

8. p=1010..101=

n>1: p la hop sd.
9.T&t ca déu la hop so.
a) A=11..1=1+1+..+1:3.
[ ——

2001 2001

b)B=11...1:111.

2000

c¢) C=1010101:101.
d) D=1112111=1111000+1111:1111.
e) E:3 vi 14+2!1=3:3, con 3444...+100! cting chia hét cho 3.
g) G=3.5.7.9-28 chia hét cho 7.
h) H=311141111 = 311110000 + 31111 chia hét cho 31111.
Dang 2.
10. Chtrng minh A:7;B:11,C:29.
11.240=2% 3. 5.
12.n=6k +4, ke N.
13. p =214y n chdn; p > 218y n = (pk - 1)(p -1), ke N*.
Dang 3.
14. n* —n® +n-1=(n-D(n*+1), n =2.
15. X* +4y* = (X' +4x°y? +4y*) —4xPy® = (X* +2y%)? — (2xy)? = (X* —2xy + 2y )(X* + 2%y + y*)
x=y=1 thi x*+4y* =5 1as6 nguyén té.
_Nn(n+1(n+2) 1o (n+3)(n* +2) .
6 6
V6i n>4 thin+3>6van?+2>17.

16. p

n + 3 va n? +2 hodc mot s6 chdn, mot s6 chia hét cho 3; hodc mdt trong hai s chia hét
cho 6, khidé plahgpsé vdéin=1, 2,3 thip=2,5,11 la cac sd nguyén to.
17. n chan thi A chia hét cho 2.
n lé, dat n =2k +1 (ke N¥), ta co:
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n4 +4n — n4 +42k+l — (n2 + 22k+1)2 _2.n2.22k+1
— (n2 + 22k+l _ n-2k+1)(n2 + 22k+1 +n.2 k+1)
=[(n-2) +2% [ (n+2")* + 2% |

Dang 4.

18.

Gia stt phuong trinh (1) c6 nghiém x,y nguyén. Xét nghiém y nguyén duong . Via>b
nén tr (1) c6 X=a,Xx=b va 4(a—x)(x-b)>0, suy rab<x<a. bat a—x=m,x-b=n thim,
n duong. Ltc d6 (1) tro thanh 4mn—m—-n=y? (2) véi m, n, y nguyén duong. Bién d6i (2)
& (4m-1)(4n-1)=4y* +1 (3)

Vi tich cac s6 dang 4k + 1 lai ¢6 dang dé nén s6 4m - 1 phal c6 wéc nguyén td dang p = 4k
+3. Tir 3) c6 (4y*+1)ip hay 4y’ =-1 (mod p) (4). Suy ra (y, p) = 1. Theo dinh li nho
p-1

Fermat (2y)"" =1(mod p) = [(Zy)2 }7 =1(mod p).

1 )2k+l

P %
T d6 va (4) 6 (1) 2 =1(mod p) = (-1)" =1(mod p) = méu thuan.
Vay phuong trinh (3) khong c6 nghiém nguyén.
Dang 5.

20.a) Goi d eUC(7n+10,5n+7) thi
5(7n+10)-7(5n+7)id =1id =d =1.
b) Goi d 1a UCLN (2n + 3, 4n + 8).
(4n+8)-2(2n +3)id = 2id.
Dodlawéccuasdlé2n+3nénd=1.
21.
a) Goi d e UC(b,a—b) thi a-b:d,b:d, do d6 aid.Tacé (a,b)=1
nend=1.
b) Gia sit @’ +b* va ab cung chia hét cho cho s& nguyén t8 d thi vo Ii.
21.
Gia str ab va ¢ cung chia hét cho s& nguyén t6 d thi vo li.
22.a)
4n-5:13
= 4n-5+13:13
= 4n+8:13
= 4(n+2)i13
Do (4,13)=1nénn+2:13.
Pép s6:n=13k -2 (ke N*).
b) Bap s6: n=7k-3 (keN).
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c) 25n+3:53= 25n+3-53:53.
Péap s6: n=53k +2 (k € N).

23.

a) n khong chia hét cho 3.

b) n 1a s6 chan.

c)nlasdle.

d) Gia st 18n + 3 va 21n + 7 cung chia hét cho sd nguyén t0 d thi
6(21n+7)—7(18n+3):d = 21id.
Vay d e {3;7} .
Hién nhién d # 3 vi 21n + 7 khong chia hét cho 3. Nhu vay (18n +3, 21n + 7) # 1<>18n+3:7
(con 21n + 7 ludn chia hét cho 7) <>18n+3-21:7 <18(n-1):7 < n-1:7.
Vay ndun # 7k +1(k € N) thi (18n+3,21n+7)=1.

24.

Bai toan khong yéu cau tinh moi gia tri cia n ma chi can chi ra vo so gia tri cia n dé
(n+15,n+72)=1. Do d6 ngoai cach giai trén c6 thé giai nhu sau:
Goi de UC(n+15,n+72) thi 57:d . Do n+15:d,57:d nén néu ton tai n sao cho n +15=>57k
+1thid=1.Néutachonn=57k-14 (k=1,2,3,....) thi
(n+15,n+72)=1, rd rang c6 vo s gia trin.

Bai tap trong dé thi hoc sinh gioi
26.Ta co: p, q la s6 nguyén té nén pq+111a s6 nguyén t& 16n hon 11
= pg+11lasd1é suy ra pq 1a sd chan.

Do 7p+qlasd nguyén t81én hon 7 nén p va q khong thé cing tinh chén 1é.
*) TH1: p=2 thi 7p+q=14+(. Ta thiy 14 chia 3 du 2
+) Néu g chia hét cho 3, do q la s6 nguyén t6 nén ¢ = 3.
7p+q=17; pq+11=17 (T/m)
+) Néu q chia cho 3 du 1 thi 14+ qchia hét cho 3= 7p+qla hop s6

+) Néu q chia cho 3 du 2 thi 2q chia cho 3 du 1 nén pq+11=2q+11 chia hét cho 3

= pg+111a hop s6.

TH2: q=2thi 7p+q=7p+2
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+) Néu 7p chia hét cho 3 thi p chiahétcho3nénp = 3=7p+q=23;pq+11=17

(Thoa man)
+) Néu 7p chiacho3 du1 chiahétcho3 = 7p+2 lahop s6

+) Néu 7p chia cho 3 du 2 thi p chia cho 3 du 2 nén 2p chia cho 3 du 1

= pq+11=2p+11 chia hét cho 3 nén pg+11 la hop so.

Vay: p=2, =3 hoacp=3, q=2.
27. Vi ab; cd 1a cac s6 nguyén t6 nén b,d 1é va khac 5

Talaicd b? =cd +b—c <> b? —b=9c+d <b(b-1)=9c+d
Néu b =1 (khong thoa man)
Néu b=3 nén 9c+d=6==0,d=6 (khong thdéa man)
Néub=7=09c+d =42=d =42-9c = c = 4,d =6 (loai)
Néub=9=0c+d=72<d=72-9c=c=7;d =9 (thoa man)
—aec{l27)
Vay abcd e {1979;2979; 7979}
28.+) Voi p=2 thi p?+2=8 khong la s6 nguyén t6.
+) V6i p=3 thi p?+2=11 va p®+ p?+1=37 déu la sd nguyén to.
+) V6i p>3= p=3k+l(keNk=>2)
= p’+2=(3k+1)’ +2=9k*+6k +3=3(3k* 22k +1) 1 3 nén p?+2 la hop s6.
Vay chi c6 p=3 thi p?+2 va p®+ p®+1 déu la s6 nguyén to.
29. Ta cé: x> =45+y°.
Ta thay X° >45 va X la s6 nguyén t6 nén X phai la s§ nguyén td 1é. Suy ra X* 1a
so 1é.
Tt d6 suy ra y* 12 s8 chdn, ma y la sd nguyén t8. Suyra y=2; x=7
Vay x=7 va Y =2 thoa man yéu cau bai todn.
30. Dat d =UCLN (2n+1,10n+7)
Suy ra 2n+1id. Vivay 5(2n+1)id.
Ma 10n+7:dnén 10n+7-5(2n+1):d
= 2:d
Do d6 d =2hoac d =1.
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Néu d =2thi 2n+1:2 (v0 ly).
=d=1.
1=UCLN (2n+1,10n+7)

Vay 2n+1va 10n+7 la hai s6 nguyén t6 cung nhau.

31.Ta co

32.

33.

a’+c® =b*+d? =>a’+b? +c® +d? =2(b* +d?) 1a sd chan
=a’+b*+c’+d?:2
+ Xét
=a’+b*+c’+d’—(a+b+c+d)
=a(@-1) +b(b—1)+c(c-1) +d(d-1)
-Vi a 1a s6 nguyén duong nén a,a — 1 1a 2 s6 tw nhién lién tiép => a(a — 1) : 2
Twong tw b(b — 1); c(c — 1); d(d — 1) déu chia hét cho 2
= a(a—1)+b(b-1) +c(c—1)+d(d-1):2
=a’+b*+c*+d*—(a+b+c+d):2
Ma a’+b*+c*+d*:2=(a+b+c+d):2
=>q + b + ¢ + d 12 s6 chdn ma a+b+c+d <2(doa,b,c,d e N")
=>a+b+c+dlahgpsd
Vi p la s nguyén t&16n hon 3 nén p® chia cho 3 du 1.
= p> =3k +1.
Ta co: p’ +2018 =3k +1+2018 = 3k + 2019
Vi 3ki3 va 2019:3 = (3k +2019):3 = (p* +2018):3
Vay p®+2018 la hop sd.
+Néu p=2 thi p+14=16 va p+40=42 déu khong phai 1a s6 nguyén t0.
+Néu p=3 thi p+14=17 va p+40=43 déu la cic sd nguyén td suy ra p=3la
gia tri can tim
+Néu p #3suy rap c6 dang 3K+1 hodc dang 3k -1
Voip=3k+1thd p+14=3k+1+14=3k+15=3(k+5):5
Véi p=3k-1thg p+40=3k—1+40=3k+39=3(k+13):3
Vay néu p#3 thihodc p+14 hodc p+401la hop sO suy ra khong thoa man bai ra
Do dé: gia tri duy nhat can tim1la p=3

34. Vi p lasd nguyéntdva p>3 nén p b dang 3k+1 hoac 3k+2

Ma p+4 lasdnguyén té nén p khoéng thé co dang 3K +2

Suy ra p c6dang 3k+1
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= p+14=3k+15=3(k+5):3 = p+14 la hop s6.
35. Taco P=xy+5x—2y-10=x(y+5)-2(y+5)=(x-2)(y+5).

B6i vay dé P 1a s8 nguyén t8 thi mot trong hai gia tri x—2 va y +5 phai bang 1 ma
y+5>7nén x-2=1<x=3 tirdé P=y+5.N&éu y 1é thi P s& chdn, diéu nay vd
li =y phai chdn ma y 1a s6 nguyén t6 = y =2
Vay x=3;y=2.
36.Dat: UCLN(3n+2,5n+3) =d
= (3n+2)id;(5n+3):d
=[5(3n+2)-3(5n+3)id
lid=d=1
Vay véi moi s6 tie nhién n thi 3n+2va 5n+3la hai sO nguyén t6 cung
nhau.
37.Xét p=2,2p-1=2.2-1=3(la s6 nguyén t8) va p?>+2=2?+2=6 (la hop s0)
Vay p =2khong thdéa man
Xét p=3, khi d6 khi d6 2p-1=2.3-1=5(la s6 nguyén t0) va p?>+2=3"+2=11
(la s6 nguyeén to)
Vay p =3la gia tri can tim.
Xét p la sd nguyén t6 16n hon 3 = p ¢d hai dang la
p=3k+Lp=3k+2 (keNk=>1)
Néu p =3k +1thi p*+2=(3k +1)2 +2=(3k+1)(3k+1)+2=9k* +3k +3k +1+2
= (9k® +6k +3):3
Do p>3= p?+2>3ma p®>+2:3= p?+2lahop so (loai)
Néu p=3k+2 thi 2p—1=2.(3k+2)—1=6k +4—1=6k +3:3
Do p>3=2p-1>3 ma 2p-1:3= 2p-11a hop s6 (loai)
Vay p =3la gid tri can tim.
38. TH1: x 1a s8 nguyén t& chn = x =2.
Thay x=2.vao (1)
ta co: 19.2* +572=y°
— y? =361=19
= y =19 (thoa man la s6 nguyén t0).

TH2: xla sd nguyén t& 1é =>19x* 1é =19x* +57 chan
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— y? 1256 chdn = ychdn = ma yla s nguyén t& = y=2(vd i vi 19x* +57 > 2

)-
Vay x=2; y=191a gid tri can tim.
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6
CHUYEN PE 9: CAC BAI TOAN VE SO CHINH PHUONG

A. Kién thiic can nhé
1. DPinh nghia s8 chinh phwong.
SG chinh phuwong 1a s& bang binh phuiong ctia mot s& nguyeén.
(ttec 1a néu n la s6 chinh phuong thi:n=k* (ke Z))

2. M6t s tinh chat can nhé
1- S8 chinh phuong chi ¢6 thé c6 chit s6 tan cung bé“mg 0,1,4,5,6,9; khong thé cé chir tan
cung bfmg 2,3,7,8.
2- Khi phén tich ra thtra s6 nguyén td, sd chinh phuong chi chita cac thira sd nguyén t6 v6i sd
mil chan.
3- S6 chinh phuwong chi c¢6 thé cé mot trong hai dang 4n hodc 4n+1. Khong c6 s6 chinh
phuong nao c6 dang 4n +2 hodc4n +3 (n € N).
4- S6 chinh phuong chi c6 thé c6 mot trong hai dang 3n hodc 3n +1. Khong ¢6 s chinh
phuong nao c6 dang 3n+2(n € N).
5- S8 chinh phurrong tan cting bang 1, 4 hodc 9 thi chit s8 hang chuc 1a chir s8 chan.

S& chinh phuong tan cling bang 5 thi chir s8 hang chuc 1a 2.

SG chinh phuwong tan cling bang 6 thi chit s6 hang chuc la chit s6 1&.
6- SO chinh phwong chia hét cho 2 thi chia hét cho 4.

S6 chinh phuwong chia hét cho 3 thi chia hét cho 9

S6 chinh phuong chia hét cho 5 thi chia hét cho 25

SO chinh phuong chia hét cho 8 thi chia hét cho 16.
7. Moi s0 chinh phwong khi chia cho 5, cho 8 chidu 1, 0, 4.
8. Gitta hai s0 chinh phuong lién ti€p khong c6 s6 chinh phwong nao.
9. Néu hai s6 nguyén lién tiép c6 tich 1a mét s6 chinh phwong thi mét trong hai s6 d6 1a s6 0.
10. S8 cac wdc cia mdt s6 chinh phuong la s6 1é. Nguoc lai, mdt s6 ¢6 s6 cac wdce la sd 1é thi
s0 d6 1a s chinh phuong.
11. Néu n’< k < (n+1)? (n € Z) thi k khong la s& chinh phwong.
12. Néu hai s6 ti nhién a va b nguyén t6 ciing nhau c tich 1a mot s6 chinh phwong thi méi
s a, b cling la cac sd chinh phueong.
13. Néu a la mot sd chinh phwong, a chia hét cho s6 nguyén t& p thi a chia hét cho p*.
14. Néu tich hai s6 a va b 1a mot sO chinh phwong thicacs6é a va b ¢6 dang
a=mp’;b=mg’
B. CAC DANG TOAN THUONG GAP
7~ Dang 1: Chirng minh mdt s6 1a s6 chinh phwong, hoic l1a tong nhiéu sd chinh
phuong.
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* Co s0 phuwong phap:

D€ chitng minh mét s6 n la s6 la s6 chinh phuong ta thuong dwa vao dinh nghia,
titc la chitng minh: n=k? (ke Z)
* Vi du minh hoa:
Bai toan 1.Cho n 1a mot s6 ty nhién. Chtiing minh rang: A=n n+1 n+2 n+3 +11asd
chinh phuong.

Hudng dan gidi
Tacéd: A= N +3n N +3n+2 +1= n’+3n +2 n’+3n +1= n>+3n+1"
Vi neN nén n*+3n+1€N. Vay A la s§ chinh phuwong.

Bai toan 2.Cho: B=1.23+234+..+k k+1 k+2 vdiklas6 tw nhién. Chtiing minh
rang 4B + 1 1a s& chinh phuong.

Huéng dan gidi
Ta thdy biéu thitc B 1a tong cua mot bi€u thirc chung ta nghi dén viéc phai thu gon
biéu thirc B trude.
Ta co:
nn+l n+2 :%n n+1 n+2[n+3 — n—1]:%[n N+l n+2 n+3 —n-1nn+1 n+2
Ap dung;

1.23= 1 1.2.34-0.1.2.3

234=-2345-1234

K k+1 K+2 :%k K+l K42 K43 — K—1Kk k+1 k+2

Cong theo vé& cac dang thikc trén ta duoc:
B=123+234+..+k k+1 k+2 :%k k+1 k+2 k+3

=4B+1=k k+1 k+2 k+3 +1

Theo vidu1tacéd: 4B +1= k? +3k+1°

Vi k €N nén k? +3k+1€N. Vay 4B +1 la s8 chinh phuong,.
Bai toan 3.Chting minh rang: C =11...1+ 44...4 +1v6in 1a s8 tw nhién. Chitng minh rang C

2n n

la s6 chinh phuong.
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Hudng dan gidi
Tacé: C=11...100..0 +11...1+44..4 +1

n n n n

Pt a=11...1 thi 9a=99...9. Do d6 99..9+1=10"=9a+1

n n n

C=al0"+a+4a+1=a9a+1 +5a+1
—~C=09a?+6a+1= 3a+1’
= C = 33...34%

n-1
Vay C la mot s6 chinh phuong.
Nhan xét:
Khi bién d6i mgt s6'trong dé c6 nhiéu chir s6’giong nhau thanh mot s6’chinh phwong ta nén
dat 11..1=a va nhw vdy 99..9+1=10" =9%a+1.

n n

Bai toan 4.Cho a=11...1, b=10...05. Chiing minh Vab+1 las6 tw nhién.

2016 2015

Huéng dan gidi
Cich 1:
Ta co: b=10..05=10..0-1+6=9..9+6=9a+6.

2015 2016 2016

—ab+1=a(9a+6)+1=9a2+6a+1=(3a+1)
— Jab+1=,/(3a+1)* =3a+1eN.
Vay +ab+1 laso tw nhién.

Cich 2:
2016 _
Tac: a=11.1="0_ 7 b=10"" 5.
2016
? 2
Labile 2016 _q (102016+5)+1:(102016) +4l102016_5+9: 102 1 2
. 5 . '
(107 +2)
=>Jab+l="——=.

Ma (10™°+2)i3. Do d6, v/ab+1 la s tu nhién.
Vay Jab+1 laso tw nhién.

Bai toan 5.Cho s6 ty nhién a gom 60 chit s6 1, sO tu nhién b gom 30 chit s6 2. Chitng minh
a - bla mot sO chinh phuwong.
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Hudng dan gidi

Cach 1:
60 30 _
Ta co: a=11...1:10 1 , b=22...2=2.10 1.
60 30 9
60 30 60 30 0 177 2
:>a—b=10 1_2(10 1):10 2.10 +1: 10" -1 (a3 3]
9 9 9 20
Cdch 2:
b=22.2=211..1, a=11..1=11..1.00...0+11..1 =11...1.10° +11...1.
30 30 60 30 30 30 30 30
Pat ¢=11..1. =9 +1=99..9+1=10%.
30 30

Khi d6: a=c.(9c+1)+c=9c’+2c. b=2c.

2
=a-b=9¢?+2c-2c=(3c)’ = (33...3) : Bai toan tong
30
quat: Cho k s8 tw nhién khéc 0, s6 tu nhién a gom 2k chit s6 1 va s6 tw nhién b gom k chi
s0 2. Chttng minh rgmg a—b la mot s6 chinh phuong.
2

n“ -1

Bai toan 6.Cho ne N sao cho 1a tich ctia hai s6 ty nhién lién tiép. Chiing minh rang

n la tdng cua hai s6 chinh phuong lién tiép.

Huéng dan gidi

Gid st ta ¢ L2 =a(a+1) .

T d6 c6 n® =3a*+3a+1=4n’-1=12a° +12a+3

— (2n-1)(2n+1)=3(2a+1)’ .

Vi 2n+1,2n -1 1a hai s0 1é lién ti€p nén ta cd cac treong hop:
2n-1=3p’

Truong hop 1: P .
2n+1=0q°

Khi d6 g° =3p*+2 (Vo 1i ). Vay treong hop nay khong xay ra.
2n-1=p’

Truong hop 2: P .
2n+1=3q°

Tt d6 p las6lénén p=2k+1.

Tir d6 2n=(2k+1)" +1 = n=k?+(k+1)* (dpem).

Bai toan 7.Cho k 1a mdt s6 nguyén duong va a =3k’ +3k +1

a) Chiing minh rang 2a va a’ 1a tong ctia ba 6 chinh phuong,.

b) Chttng minh rang néu a la mot wdc ctia mot s6 nguyén duong b va b 1a mot tdng gom
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ba s6 chinh phuong thi b" 1a mét téng ctia ba s6 chinh phuong.

Hudng dan gidi

a) Taco 2a=6k>+6k+2= 2k+1°+ k+1"+k?
va a? =9k +18Kk® +15k? + 6k +1= k?+k "+ 2k2+3k+1 + 2k?+k ~=a’+al+al.
b) Vi b:a nén dat b=ca.
Vi b 1a tong ctia ba s8 chinh phuong nén dat b="07 +bZ +b?.
Khi d6 b® =c’a’=c? a’+a’+a’
Dé két thic viéc chtiing minh, ta tién hanh nhu sau: cho n=2p+1 ta duoc:
b?* = bP * b2 +b2+b? vacho N=2p+2 taduoc b” = b® "b? a?+a’+al
~ Dang 2: Chitng minh mét s6 khong 1a s6 chinh phuong.
* Co s6 phuwong phap:

D€ chiing minh n khong la s6 chinh phwong, tiy vao ting bai toan ta c6 thé sw
dung cac cach sau:

1) Chting minh n khong thé viét dugc dudi dang mot binh phwong mot sd nguyén.

2) Chang minh k< n < (k + 1)? véi k 1a s6 nguyén.

3) Chtng minhnco tan cungla?2;3;7; 8

4) Chting minh n cé dang 4k +2; 4k + 3

5) Chtng minh n ¢6 dang 3k +2

6) Chting minh n chia hét cho s6 nguyén t& p ma khong chia hét cho p2.
* Vi du minh hoa:
Bai toan 1.Mo6t 8 tw nhién c6 tdng cac chit s§ bang 2018 thi ¢4 thé 1a s6 chinh phuong
duwoc khong ? tai sao?

Huéng dan gidi

Goi s8 tu nhién c6 tdng cac chit s6 bang 2018 1a n
Ta c6 : 2018 = 3m + 2 nén s tw nhién n chia 3 dw 2, do d6 s6 n c6 dang 3k + 2 véi k 1a s tw
nhién. Mat khac mot s6 chinh phuwong trinh khong c6 dang 3k + 2 suy ra s6 ty nhién n
khong 1a s6 chinh phuong.
Bai toan 2.Chttng minh rang s6 A=n" +2n° +2n* +2n +1 trong d6n € N va n >1khong
phai la s6 chinh phuong.

Hudng dan gidi

Ta co:
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A=n*+2n+2n*+2n+1= n*+2n*+n®> + n*+2n+1
2 2 2 2 2
=n"4+n +n+l1">n"+n VYn>1
= A> n2+nZVn>1
Mait khac:
2 2 4 3 2 2
nN+n+1 =n"+2n"+2n°“+n°+2n+1
=n*+2n+2n+2n+1 +n*=A+n*>A vYn>1

—~ A< n?4+n+41’

L2 2 2 2
Dodo n"+n <A< n"+n+l1
Ta c6 (n?+n) va (n?+n + 1) 1a hai s ty nhién lién ti€p nén A khong thé'1a s6 chinh
phuong.
Bai toan 3.Cho A=1+2+2%+2°+..+ 2%, Héi A c6 1a s§ chinh phiong khong? Vi sao?

Hudng dan gidi
Tacs A=1+2+(2"+2°+2" +25)+...+(23° +2%+2%4+2%)
=3+ 22.(l+2+22 +23)+...+ 230.(l+2+ 2% + 23)
=3+230+..+2%30=3+(2+..+27) 3.10.
Ta thdy A c6 chi s§ tan cling bang 3.
Ma s8 chinh phwong khong ¢6 chir s6 tan cung la 3. Do d6, A khong la s& chinh phwong.
Vay A khoéng 1a s6 chinh phuong.
Bai toan 4.Chiing minh rang A=2012""+2013"" +2014*" + 2015"" khong phai la s& chinh
phuong véi moi s6 nguyén duong n.
(Dé thi vao I6p 10 chuyén trwong DHSP TP H6 Chi Minh 2015 - 2016)

Hudng dan gidi
Ta co:
2012*"14; 201434, ¥ne N,
2013"" =2013"" ~1+1=(2013"" ~1)+1 chia cho 4 du 1.

2015 =2015" —(~1)" +1 chia cho 4 duw 1.

Do d6, A=2012""+2013"" +2014*" +2015™ chia cho 4 du 2.
Ta c6: A:2, nhung A khong chia hét cho 2%, ma 2 la s6 nguyén t6. Suy ra A khong
la s6 chinh phuong.

Vay A khong la s chinh phuwong.
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Bai toan 5.Cho 2 < ne N, Chitng minh rang A= n°®—n*+2n° +2n* khong thé1a s6 chinh
phuong
Huéng dan gidi

Tacé A=n®—n*+2n*+2n° =n* n* —n’ +2n+2

:nz[n2 n“—1+42 n+1]

=n’In* n—1 n4+1+2 n+1]

—n? n+1° n*—2n+2
Véi2<neN,tacé P —2n+2>n>—2n+1= n+1°
Van-2n+2=n’-2n-1 <n’.Dodé n—1°<n?—2n+2<n?
Nhu vay n’ —2n+2 khéng phai la s§ chinh phuong nén A khong phai la s6 chinh phuong.

Bai toan 6.Chiing minh rang tong binh phuong cta hai s8 1é bat ki khong phai 1a mot s§
chinh phuong.

Huéng dan gidi
Gia st: a=2m-+1, b=2n+1, véi mneN
Tacd: a2 +b2= 2m—+1°+ 2n+1° =4 m*+m+n®+n +2=4k+2 véi ke N.

Khong ¢ s6 chinh phirong nao ¢ dang 4k + 2 vivay a° +b? khong phai s8 chinh phuong.
I~ Dang 3: Diéu kién dé€ mot sd 1a s6 chinh phuong.

* Co s6 phuong phap: Chung ta thuong stt dung cac phuwong phap sau:

- Phuong phép 1: Stt dung dinh nghia.

- Phwong phap 2: St dung tinh chan, 1é.

- Phuong phép 3: Str dung tinh chét chia hét va chia c6 du.

- Phuong phép 4: Str dung cac tinh chat.

* Vi du minh hoa:

Bai toan 1.Tim s6 nguyén n sao cho n n+3 la sd chinh phuong.

Hudng dan gidi
Dé A=n n+3 lasd chinh phwong thi n n+3 =k?* vdik 1a s6 ty nhién, do

n’ +3n=k’
& 4n* +12n = 4k?
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& 4n° +12n+9=4k* +9

& n43° -2k =9

< 2n+2k+3 2n—2k+3 =9
Tacd 2n+2k+3 > 2n—2k +3
Va9=9.1=33= 1.

. 2n+2k+3=9 n+k 3 n=1
Truong hop 1: & = A=4
2n—2k +3=1 n— k=2
2n+2k +3=3 n+k= O n=0
Truong hop 2 : ek = + = A=0
—2k+3=3 n—k= 0 k=0
2n+2k +3=-1 n+k=-2 n=—4
T hop 3: & & = A=4
ruong hop { —2k+3=-9 {n k=—-6 {kzz
2n+2k +3=-3 n+k=-3 n=-3
T hop 4 : & & = A=0
ruong hop {2 —2k+3=—3 {n—k=—3 {k:o

Vay khi n=—4;-3;0;1 thi ta c6 A la s6 chinh phuong.

Bai toan 2.Tim s0 nguyén n sao cho n+1955 va n+2014 1a mot sd chinh phuwong.

Huéng dan gidi
Gia st N+1955=a% n+2014=b” véi a,beN va a<bh.
Khi d6 b -a’ =59<:>(b—a)(b+a)=59<:>{b_a:1 @{az .
b+a=>59 b =30
Dé dang suy ra n=-1114.
Bai toan 3.Tim s nguyén dwong n d€ cac biéu thic sau la s6 chinh phwong:
a) A=n’>—n+2 b) B=n>—n+2

Huéng dan gidi
a) Véin=1thi A =n?-n+2=2khong la sd chinh phuong
Véin=2thi A=n?-n+2=41as0 chinh phuong
Véin>2thi A=n?>-n+2khong la s6 chinh phwong vi
n—1°=n’—2n-1 <n’~ n-2 <n’
Vay n =2 thi A la s6 chinh phuwong.
b) Tacé:n° —n= n*—-1nn’+1
Véin = 5k thi n chia hét cho 5.
Vi n =5k +1thi n* —1chia hét cho 5
Vé&i n=5k £ 2thi n* +1chia hét cho 5
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Do dé n° —nluén chia hét cho 5

Nén n® —n+ 2chia cho 5 thi dw 2 nén n° —n+2c6 chit s6 tan cting 1a 2 hodc 7 nén

B =n° —n+2khdng la s6 chinh phiong

Vay khong c6 gia tri nao ctia n thoa dé B la sd chinh phwong.

Bai toan 4.Tim s6 nguyén duwong n nho nhat sao cho cac s6 n+1, 2n+1, 5n+1 déu la cac
s0 chinh phuong.

Hudng dan gidi
Néu n=3k+1(k eN) thi n+1=3k+2, khong la s& chinh phuong.
Néu n=3k+2 thi 2n+1=6k +5, cho cho 3 du 2 nén khong la s6 chinh phwong. Vay n:3.

2n+1 la s6 chinh phwong 1é nén chia cho 8 du 1. Suy ra 2n:8=n:4=n+11é. Do n+1 la
s0 chinh phuwong 1é nén n+1 chia cho 8 duw 1, suy ra n:8.

n chia hét cho cac s§ nguyén t& cing nhau 3 va 8 nén ni24. Véi n=24 thi n+1=25=57,

2n+1=49=7%, 5n+1=121=17%,

Gia tri nho nhat ctia n phai tim la 24.

Bai toan 5.Tim sO tu nhién n > 1 sao cho tong 1! + 2! + 3! + ... + n! 1a mdt sd chinh phuwong.
(Dé thi HSG I6p 6 - Phong gido duc dao tao Phiic Yén - Vinh Phiic)

Hudng dan gidi
Véin=1thi 1!l =1=121as6 chinh phuong
Véin =2 thi 1! + 2! = 3 khong la s6 chinh phuong
Véin=3thi1!l+2!+3/=1+1.2+1.2.3=9=3%1as6 chinh phuong
Véin >4taco 1! +2!+31+41=1+12+123+1.234=33con5l; 6!; ...; nldéu tan cung boi 0
do do 1!+ 2! +3!+ ... n! ¢d tan cungbodi chit s6 3 nén nd khong phai la s6 chinh phuwong.
Vay c6 2 s0 tu nhién n thoa man dé bailan=1;n=3.
Bai toan 6.Tim s§ nguyén duong n sao cho A=(n +3)(4n2 +14n+ 7) la s6 mot chinh
phuong.

(Dé thi chon HSG Todn 9 tinh Thdi Binh)

Hudng dan gidi
Ta c6: 4n*+14n+7=(n+3)(4n+2)+1 van 1a s§ nguyén duong nén n+3 va 4n°+14n+7 la
nguyeén t& cing nhau. Vi vy, d€ A 1a s§ chinh phuong thi 4n*+14n+7 va n+3 phai la s&
chinh phuong.

Do neZ* néntacéd (2n+3)° <4n® +14n+7<(2n+4)’.
= 4n?+14n+7=(2n+3)" =n=1. Khi d6 n+3 = 4 1a 58 chinh phuong.

Thit lai, véi n=1, ta c6 A=10".
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Vay s0 nguyén duong can tim la n=1.

Bai toan 7.Tim 3<aeN sao cho a(a—l).a(a—l) =(a—2)aa(a—1).

Hudng dan gidi

Tacé a(a-1)a(a-1)=(a-2)aa(a-1)< a(a—l)2 =(a-2)aa(a-1). (¥
Vi VT(*) 1a s6 chinh phuong nén VP(*) cling la s6 chinh phuong.

Vi 6 chinh phuong chi ¢6 chit s6 tan cling thudc tap hop {0;1;4;5;6;9}
nén a co chit s6 tan cung thudc tap hop {1;2;5;6;7;0} .

Do a lachit s6 nén a<9. Kéthop véi 3<aeN nén ae{5;6;7}.

Thtr [an luot ting gid tri ta thu dwoc a=7 thoa man 76° =5776.

Bai toan 8.Tim s6 ty nhién n sao cho 2" +9 1a s8 chinh phuong.

Hudng dan gidi
Giastt 2" +9=m’, meN & (m-3)(m+3)=2".
m-3=2°

3o’ voi a,beN va a<b.
m+3=

Vi m—3<m+3 nén {

Tac 2°—2"=6<2°(2""-1)=6.

Vi 2*(2*-1):2 ma 2*(2"* -1)/4 nén a=1. Diéu nay din dén m=5 va n=4.

7~ Dang 4: Tim s chinh phuwong.

* Co s¢ phwong phap: Dua vao dinh nghia vé s6 chinh phuong A = k?, véi k 1a s6 nguyén
va cac yéu cau cta bai toan dé€ tim ra s6 chinh phuong thoa bai toan.

* Vi du minh hoa:

Bai toan 1.Tim s8 chinh phuong abcd biét ab—cd =1.

Huéng dan gidi
Gia st n? :M:lOOa_bJra:loo(ua)Jra =101cd +100, neZ .
=101.cd =n” -100=(n-10)(n+10).
Vi n<100 va 101 1a s6 nguyén to nén n+10=101.
=n=91.
Thir lai: abed =91° =8281 o6 82—81=1.
Vay abcd =8281.

Bai toan 2.Cho A 1a s6 chinh phuwong gom 4 chit s6. Néu ta thém vao mdi chit s6 cia A
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mot don vi thi ta dwoc s6 chinh phwong B. Hay tim cac s6 A va B.

Hudng dan gidi
Goi A=abcd =k?.

_—_ 2
Theo dé bai ta cé:{A_ade =k )

B=abcd +1111=m?
(véi k,meN"va 31<k <m<100, a,b,c,d =1,9).
=m®—-k?=1111 < (m-k)(m +k)=1111 *)
Nhén xét thdy tich (m - k)(m + k) >0 nén m — k va m + k 1a 2 s6 nguyén duong.
Vam-k<m+k<200nén (*) ¢d thé viét (m - k) (m + k) =11.101
m—k =11 m = 56 A=2025
m+k:101(:){k:45 (:){8:3136
Vay A =2025, B =3136.

Bai toan 3.Tim mot s§ chinh phuong gom 4 chit s6 sao cho chit sO cudi la s6 nguyén td,

Do dé:{

can bac hai ctia s6 d6 ¢6 tong cac chit s6 la mot sd chinh phuong.

Huéng dan gidi
Goi s0 phai tim 1a abcd véi a; b; ¢; d 1a cdc s8 tie nhién
val<a<90<b,cd<o.

Ta c6 abed chinh phuong = d €1{0,1,4,5,6,9}.

Vid las6 nguyén t6 = d=5.

D4t abed = k* <10000 = 32 < k<100, ke N.
Do k 1a mot s6 ¢6 hai chit s8 ma k2 ¢6 tan ciing bang 5 = k tan cung bang 5
Tong cac chit s6 ctia k 1a mot s§ chinh phwong = k =45 (vi k tan cting bang 5 va c6 2 chir
s0)
— abcd = 2025
Vay s6 phai tim la: 2025.
C.BAITAP AP DUNG
Caul: Tim tt ca cic s6 tw nhién cé ba chir s§ abc sao cho p=abc+bca+cab 1a s8 chinh

phuong.

Ciu2: Tim s8 nguyén tdab(a>b>0), biét ab—ba la s§ chinh phuong.

Cau3: Tim cdc chit s a va s8 twnhién x sao cho (12+3x)° =1a%.

Cau4: Tim sO nguyén td c6 hai chir s6 khac nhau c¢6 dang xy (X>Yy>0) sao cho hiéu
cua s d6 voi so viét theo thit tw nguoc lai caa sd d6 1a s6 chinh phuong.

Cau5: Cho A=5+5"+5+..+5°, Chting to rang 4A+51a sG chinh phuong.
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Cau6: Tim cac s6 co6 ba chit s0, sao cho hiéu cta s6 dy va s6 gom ba chit s6 dy viét theo
thit tu nguoc lai 1a mot sd chinh phwong.

Cau?7: Cho X, y la 2 s8 nguyén théa man: X+2019x” = 2020y’ + Y. Chting minh ring:
X — Y la s chinh phuong.

2004

Cau8: Cho nlé. Chiing minh rang n*** +1khéng 1a s6 chinh phuong.

Cau 9: Mot s6 chinh phuong c6 dang abed . Biet ab—cd =1. Hay tim s abcd .
Cau 10. Cho tich a.b 1a s8 chinh phwong va (a,b) = 1. Chting minh rang a va b déu la s§
chinh phuong.
Cau 11. Tim s8 ty nhién ab sao cho ab = (a+b)®
Cau 12. Cho n 1a sO tu nhién c6 hai chi® s6. Tim n biét N+4 va 2n déu la cac sO chinh
phuong.
Cau 13. Cho A=107"+10"" +10° +10** +8
Chiting minh rang A khong phai 1a s6 chinh phuwong.
Cau 14. Chttng minh rf?mg v&i moi sO ty nhién khac 0, c6 s6 lugng cac wdc tu nhién la mot
s0 1é thi s6 tw nhién d6 la mot s6 chinh phuong.
Cau 15. M ¢6 la mét sO chinh phwong khong néu :

M=1+3+5+.+2n1) (Véine N,n=0)
Cau 16. Tim cac s6 tw nhién n cd hai chir sO, biét rﬁmg hai s6 2n +1 va 3n + 1 dong thoi la
hai s6 chinh phuong.
Bai 17: Tim s6 chinh phuong c6 4 chit s6 ma hai chtt s6 dau giéng nhau va hai chit s6 cudi
giong nhau
Bai 18: Tim s& tu nhién c6 hai chit s6 biét rang hiéu cac binh phuong ctia s6 d6 va viét s&
bd hai chir s6 cua s6 d6 nhung theo thit tw ngwoc lai 1a mét sd chinh phuong
Bai 19: Tim tat ca cac s6 tu nhién n sao cho s& 28 + 211 + 27 |a s§ chinh phwong
Bai 20: C6 hay khong s6 tu nhién n d€ 2010 + n? la s& chinh phwong.
Bai 21: Chiing minh s&: n =2004? + 20032 + 20022 - 20012 khong phai 1a s6 chinh phuong.
Bai 22: Chting minh sd 1234567890 khong phai la sd chinh phuong.
Bai 23: Chting minh rang néu mot s6 c6 tong cac chit s 1a 2004 thi s6 d6 khong phai la s&
chinh phwong.
Bai 24: Chting minh rang tong sau: P =1+ 3 + 32+ 33+ ...+ 361 + 322 khong la s§ chinh
phuong.
Bai 25: Cho A= 1+2 +2°+2°+...+2%° + 2" Héis§ A+8 c6 phaila sd chinh phuong
khong?
Bai 26: Gia st N=1.3.5.7 . ..2007. 2011. Chitng minh rang trong 3 s nguyén lién tiép 2N -
1, 2N va 2N + 1 khong c6 s6 nao la s6 chinh phuong.
Bai 27: Chitng minh rang néu p 1a tich ctia n (v6in > 1) s6 nguyén t dau tién thip - 1 va p
+1 khong thé la cac s6 chinh phuong.

THCS.TOANMATH.com Trang 12



TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

Bai 28: Chting minh rang tong binh phuong ctia 2 s§ 1é bat ky khong phai 1a s6 chinh
phuong.
Bai 29: Chting minh réng: Néu m, n 1a cdc s6 ty nhién thoa man 3m? + m = 4n? + n thi m -
nva4m +4n + 1 déu la s6 chinh phuong.
Bai30: Choa=111..1 va b=1000...0 5. Chting minh rang s§ M=ab+1 1a s5 chinh
S S
2017 s6 1 2016 s6 0
phuong.

HUONG DAN GIAI
Caul. Tacd:p=abc+bca+cab =100a+10b+c+100b+10c+a-+100c+10a+b
=111(a+b+c)=3.37.(a+b+c)
Dé p la s chinh phwong thi a+b+¢:37.3 ma 0 <a+b+c<27 =a+b+c/37.3
Nén khong c6 s8 tu nhién nao c6 ba chit s§ abc théa man yéu cau dé bai.
Cau2. Tacé ab—ba=10a+b-10b-a
—=>ab—ba=9(a—b)
—>ab—ba=3?(a—h)
D¢ ab-ba 1a s8 chinh phuong khi a — b 14 s8 chinh phwong
Do a,b la cacchtrsd va 0<a,b<9=>1<a-b<8
=>(a — b) 1a s8 chinh phuong khi (a—b) € {1,4}
+Néu a—b=1=>ab € {21,32,43,54,65,76,87,98} ma ab 14 s8 nguyén t5 va la s lé =>ab = 43
+Néu a-b=4=>abe{51,62,7384, 95} ma ab 1a s6 nguyén t8 va la s§ 1é =>ab =73
Vay abe{43,73}
Cau 3. Ta c6: (12+3x)° =1a96 < 9.(4+x)’ =1096 +100a < 9.(4+x)” =1089 +7 +100a .
Vi 10899 nén (7+100a)i9 = (7+a)i9 =a=2.

4+x=12 X=8
Véia=2, 9.(4+x)" =1296 = (4+x)’ =144 < o :
4+x=-12 X=-16

Vi x la sO ti nhién nén chon x =8.
Vay a=2, x=8.
CAu 4. Theo d@é ta cé: xy — yx 1a s8 chinh phuong.
Khi d6: 10x+y —(10y +x) =10.(x—y)—(x—y) =9(x—y) 1a sd chinh phuong.
Suy ra: X—Y la sO chinh phwong.
Vi x>y>0nén x; ye{l; 2;...; 9}, ta xét cac truong hop sau:
+TH1: x—y=1 va xy la s nguyén t& nén xy =43,
+TH2: X—y=4 va xy 12 s6nguyén tdnén xy =73.
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+TH3: Xx—y=9 va xy 12 s8 nguyén t& nén khong c6 s& nao thoa man.
Vay Xy € {43, 73}.
Cau 5. Ta co:
5A=5%+5°+5% ..+ 5%
5A-A=5"%_5
4A+5=5" =(5'")

2

Vay 4A+5la so chinh phwong.
Cau 6. Goi abcla s6 ty nhién c6 ba chit s§ can tim
Theo d@ ta c6: abc—cba=100a+10b+c—-100c—10b-a
=99a-99c=9.11(a—c)=3".11(a—c)
pé& abc—cba 13 s6 chinh phwong thi a—c =11 (khong £6n tai) hodc
a-c=0=a=b
Vay s0 can tim ¢6 dang abc véi a=ce {1,2;3,4;5,6;7;8,9} va
be{0;1;2;3,4;5;6;7;8,9}
Cau 7. Ta cé: X+2019x° = 2020y + y = 2020x* —2020y° + X —y = X
2020(x* = y*) +(x—y) =X?
2020(X - y)(X+Y) +(x—Yy) =X
(x—Y)(2020x + 2020y +1) = X* (1)
Goi d la w6c chung 16n nhat cia x—y va 2020x+ 2020y +1
thi (2020x + 2020y +1) +2020(x —y) chia hét cho d = 4040x+1 chia hét cho d
Mit khéc, tir (1) ta cé: X* chia hét cho d? suy ra X chia hét cho d.
Ttr 4040x +1 chia hét cho d ma X chia hét cho d ta c6 1 chia hét cho d
= d =1 hay UCLN(x-Y,2020x + 2020y +1) =1
Tk d6 suy ra x—y va 2020x+2020y +1 Ia cac s8 nguyén t6 cung nhau, thoa
man (1) nén ching déu la cac s6 chinh phuong.
Vay x—y la s6 chinh phuong (dpcm).
2004

Cau 8. Gia st N™"" +1la s0 chinh phuwong véi Nla sd 1é ta co:

n* +1=2a* (aeN?%)
< 32 _(n1002)2 —1

<:>(a__ nlooz)(a+ n1002):1

=1i(a+n)=(a+n"?)=1ditunay vo Iy vi (a+n""*)>2véinlassle

Vay n*® +1khong la s§ chinh phrong véi nlasélé.
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Cau 9.Ta ¢ a, b, ¢, d 1a cdc sd nguyén tir 0 dén 9; a, c khac 0

La s8 chinh phuong nén abcd =n2va ab—cd =1
Hay n2 = abed = 100ab + cd =100(cd +1) + cd =101cd +100

Suy ran?-100 = (n - 10)(n + 10) =101 a, n?la s6 c6 4 chir s6 vay n<100 do d6n+10 =101
suy ran=91 van?= abcd =912 = 8281

Cau 10.

Patab=c? (1)

Goi(a,c)=dnéna:d,c:d

Haya=m.d vac=n.d véi (m,n)=1

Thay vao (1) ta degc m.d.b =n?. d?

=>m.b=n2d=>b: n?2vi(ab)=1=(b,d)

Van b=>b=n2

Thay vao (1) ta ¢ a = d?=> dpcm

Cau11. Ta cé: (a+b)’ = ab” 1a s6 chinh phuong nén a + b la s6 chinh phwong.
Diata+b=x2(x € N")

Suy ra: ab’ = (a+b)® =x¢

=>x3= ab<100 va ab>8=>8<x’<100=>2<x<5=>x=3;4vix € N

“Néux=3=>ab =(a+b)*=36=729=272=(2+7) =>x = 3 (nhén)
A —2 3
“Néux=4=>ab =(a+b)’=45=4096 = 642 (6 +4)* = 1000

=>x = 4 (khong thoa man)

Vay s0 can tim la: ab =27

Cau 12.

+ Vi n 1a s8 ¢6 hai chir s6 nén 9<n<100=18<2n<200

+ Mt khac 2n la s& chinh phwong chdn nén 2n c6 thé nhan cac gid tri: 36; 64; 100; 144;
196.

+V6i 2n=36=n=18=n+4=22 khong la s6 chinh phuong
2n=64=n=32=n+4=361a s6 chinh phuwong

2n=100=n=50=n+4=54khong la s6 chinh phuong

2n=144=n=72=n+4=76 khong la s6 chinh phuong

2n =196 = n=98=n+4=102khong la s& chinh phuong

+Vay sd can tim 1la n=32.

Cau 13. Ta c6 cac sd : 10212 ; 10201 ; 102010 ; 102 déu b chix s6 tan cung 1a 0

Nén A=10"+10"" +10°° +10” +8 ¢ chir s§ tan cling 1a 8

Vay A khong phai la s6 chinh phuwong vi s& chinh phuong la nhitng s6 ¢6 chir s6 tan cung
lal1;4;5;6:;9
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Cau 14. Goi sO tw nhién d6 1a P (P == 0)
NéuP=1tacod1=1*= Plaso chinh phuong

Né&u P > 1. Phan tich P ra thita s6 nguyén t& tacé P= a*.b”.....C
(v6ia, b, ..., cla cac s6 nguyén t0)

Khi d6 s6 lugng cacwdcctaPla (x +1).(y +1)....(z + 1)

Theo baira (x +1).(y + 1)....(z+ 1) 1las6 1é

= x+1,y+1,..,z+1deéulacacsolé

= X, y,..,zdeéula cicso chin

Dodox=2m;y=2n;..;z=2t
NénP= a*"b?"....c**' = a™b"....c

=> P la s& chinh phwong
Vay ching to véi moi s6 ty nhién khac 0, c6 s6 lugng cac wdce la mot so6 1é thi so tu
nhién d6 la mot s6 chinh phuong.
Cau15.M=1+3+5+...+(2n-1) (Véine N,n = 0)
Tinh sd sd hang=(2n-1-1):2+1=n
Tinhtong=(2n-1+1)n:2=2n2:2=n?
KL: M la s6 chinh phwong
Cau 16. Tacd 10<n<100 nén 21<2n+1<201
Mt khac 2n +1 la s6 chinh phuwong 1é, do vay 2n + 1 chi ¢6 thé 1a 25; 49; 81; 121; 169. Ttr d6
n chi c6 thé nhan cac gia tri twong ting 12; 24; 40; 60; 84
3n + 1 chi ¢6 thé nhan céc gid tri 37; 73; 121; 181; 253.
Trong céac s6 nay chi c6 121 = 1121a s6 chinh phuong.
Tt d6 3n + 1=121 Suy ran =40

Bai 17: Gia st xqy 13 mot s8 chinh phuong ta c6:
XXyy =1000x +100x +10y +y =1100x +11y =11(100x + y):11
Do xqy 1a s8 chinh phuwong nén xxyyi121=>100x+yill=> x+yill (vi 99xi11)
Do 0<X+Yy <11 nén x +y =11; xxyy =11(100x + y) =11(99x +11) =11 (9x +1)
Suy ra 9x +11a s6 chinh phuong suyrax=7,y=4
Bai 18: Goi s6 tw nhién c6 hai chit sGphai tim la ab (aabeN,1<ab<)9)
S6 viét theo thit tw nguoc lai ba
Taco ab2- ba2=(10a+b)2—(10b+a)2=99 (a>—b?) : 11 = a2—-b?: 11
Hay (a-b)(a+b) : 11
Vi0<a-b <8,2<a+b<18néna+b:11 = a+b=11
Khi d6: ab2- ba?=32.112. (a—b)
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P& ab?- ba?la sd chinh phuong thi a — b phai la s6 chinh phuong do déa-b =1
hoaca-b=4

Néua-b=1kéthopvéia+b=11 = a=6,b=5, ab=65

Khi d6 652 - 562 = 1089 = 332

Néua-b=4kéthgpvdéia+b=11 = a=7,5loai

Vay s0 phai tim la 65
Bai19: Giast28+211+27=a2(a € N) thi

n=a2_ 482 = (a +48) (a — 48)
2r.29=(a+48) (a—-48) vdip,qe N;p+q=nvap>q

—a+48=2rPvaa-48=21

2P -29=96 <524 (20— 1) =253

= q=5vap-q=2=p=7

=>n=5+7=12

Thtr lai ta co: 28 + 211 + 2n = 8()2
Bai 20: Gia st 2010 + n?la s6 chinh phuong thi 2010 + n2=m? (me N)

Ttr d6 suy ra m? - n?=2010 < (m + n) (m —n) = 2010

Nhu vay trong 2 s6 m va n phai cé it nhat 1 s6 chén (1)

Mit khdcm +n+m-n=2m = 2 s8 m +n va m —n cung tinh chan 1é (2)

Tt (1) va (2) = m+n vam-nla 2 s chan.

= (m+n) (m —n) : 4 nhung 2006 khéng chia hét cho 4

= Diéu gia st sai.

Vay khong ton tai s6 ty nhién n d&€ 2006 + n? la s6 chinh phuong.

Bai 21:Vi chit s0 tan cung cua cac sd 2004 ; 20032 ; 20022 ; 20012 lan lwot1a 6;9; 4 ; 1.

Do d6 sd n c6 chit s6 tan cung la 8 nén n khong phai la sd chinh phuwong.

Bai 22.Thay ngay s 1234567890 chia hét cho 5 (vi chi s tan cung la 0) nhung khong chia
hét cho 25 (vi hai chit s6 tan cung la 90). Do d6 s0 1234567890 khong phai la sd chinh
phuong.

Chu y: Co6 thé ly luan 1234567890 chia hét cho 2 (vi ch sO tan cung la 0), nhung
khong chia hét cho 4 (vi hai chit s6 tan cung la 90) nén 1234567890 khong la s6 chinh
phuong.

Bai 23: Ta thdy tong cac chit sO cua s6 2004 la 6 nén 2004 chia hét cho 3 ma khong chia hét
9 nén sd cd tong cac chir s6 1a 2004 ciing chia hét cho 3 ma khong chia hét cho 9, do d6 s&
nay khong phai la s6 chinh phuong.
Bai24: P=(1+3+3>+3%+(3*+35+30+37) + ...+ (3% + 3% + 3% + 3%%) + 360 + 361 + 362
= (40 + 3% 40 + ... + 3%. 40) + 3% + 361 + 362,
- Cac s6 hang trong ngodc déu cé tan cung 1a 0.
- 50 3% = (32)% = 930 => chit s0 tan cung la 1.

- 50 361 =3.3% => ¢6 chit sO tan cung la 3.
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- 50 362 =9.3% => ¢6 chit so tan cung 1a 9.

Vay tong P c6 chir s0 tan cung la 3 => P khong 1a s6 chinh phuong.
Bai 25: Tinh dugc A+8=2""-1+8=2"%4+7=.6+7=...3

Vi SCP khéng c6 tan cting bang 3, nén A+8 khong phai la SCP.
Bai 26:

a)Tac62N-1=2.1.357...2011-1

Co2N :3=>2N-3:3=>2N-3=3k=>2N-1=3k+2(k € N)

=>2N -1 chia cho 3 du 2

=>2N - 1 khong la s6 chinh phuong.

b)2N =2.1.3.5.7...2011 =>2N chan.

Ta c6 N 1é (vi N 1a tich cdc s6 ty nhién 1€) => N khong chia hét cho 2

=>Madc du 2N | 2 nhung 2N khong chia hét cho 4.

=> 2N khong la s6 chinh phuong.

c)2N+1=2135.7...2011+1

2N +11é nén 2N + 1 khong chia hét cho 4

2N khong chia hét cho 4 nén 2N + 1 khong chia cho 4 du 1.

=>2N + 1 khong 1a sd chinh phuong.
Bai 27: Vi p la tich cua n s6 nguyén t& dau tién (trong d6 cé 2 1a s6 nguyén t& chan, con lai
tat ca la cac s6 nguyén td 1é) => p:2 va p khong thé chia hét cho4 (1)

a) Gia st p + 1 la s8 chinh phuwong. Datp+1=m?(m € N).

Vipchdnnénp+11é=>m21é¢=>mlé.

Patm=2k+1(k € N). Taco m?=4k>+4k+1=p+1=4k>+4k +1

=>p =4k? + 4k =4k (k + 1) 4 mau thuan vdi (1).

=>p + 1 khong phai la s6 chinh phuong.

b) p=2.3.5...1asd chiahétcho3=>p-3:3=p-3=3k=p-1=3k+2.

=>p —1 chia cho 3 du 2 => p - 1 khong la s6 chinh phuong.

Vay néu p la tich n (n >1) s6 nguyén t& dau tién thi p - 1 va p + 1 khodng la s6 chinh
phuong.
Bai 28:

avablénén a=2k+1, b=2m+1 (Véik, m € N).

=>a?+b2=(2k+ 1>+ (2m+1)2=4k>+4k +1+4m?+4m + 1

=4 (K2+k+m2+m)+2
=>a?+b? chia cho 4 du 2

=>a?+b? khong thé'la s6 chinh phuwong.

Bai 29: Ta co: 3m?+m =4n?+n < 4(m? - n?) + (m - n) = m?

< (m-n)(4m +4n + 1) =m? la s6 chinh phuong (*)
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Goi d la wéc chung 16n nhdt cia m - n va 4m +4n + 1 thi (4m + 4n + 1) + 4(m - n) chia
hét cho d =>8m + 1 chia hét cho d.

Mat khac, tir (*) ta c6: m? chia hét cho d? => m chia hét cho d.

Twr 8m + 1 chia hét cho d va m chia hét cho d ta ¢4 1 chia hét chod =>d =1.

Vay m - n va 4m + 4n + 1 la cac s6 ty nhién nguyén td cung nhau, thoa man (*) nén
ching déu 1a cac s6 chinh phuwong.

n

Bai 30:Chti y dén bién d6i 111..1= 2
[

nsol

102017 _1

ta di phan tich cac s6 a va b vé cac liy thura ctia

10. Tacéa=111..1= va b=1000...05=1000...0+5=10" +5.
%/_/ H_J

%,_/
2017s01 2016500 2017500

017 102V 2 4107 _5 2017 2
Khi d6 ta dwoc M=ab+1=M.(1O“+5)+1=( ) +1= 1077 +2 '
9 9 3
2017 2
Dbén day ta chi can chi ra duoc — € N ta ta c6 diéu phai chitng minh.

2017
Tuy nhién H)T-i-Z e N hién nhién dung do 10*" +2:3. Vay M=ab+1 1a s6 chinh

phuong.
* Chu y. V6i dang toan chiing minh s chinh phwong nhu trén ta cht y dén phép bién doi:
9=10"-1,99=10° -1,999 =10° -1,999..9 =10" -1
%/_J

nso9
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUGNG HQC SINH GIOI TOAN 6
CHUYEN PE 10: CAC DANG TOAN VE PHAN SO

DANG 1: TIM PHAN SO THOA MAN DPIEU KIEN CHO TRUOC.

Mot s6 diéu kién cho truedc thuwong gip:

@ Biét tir s0' (hodc mau s6), phdn s6'cin tim 16n hon phin s6'nay va nhd hon phin sd'kia.

@ Viét phin s6'dwdi dang tong cic phin so'di biét cing so'tir (hodc ciing s6'madu).

@ Lién h¢ vé phép chia giita phin s6 can tim véi phan so'da cho.

@ Biét phin s6'bang phan s nao dé va biét quan hé UCLN(Tir , Médu) hodc tong (hiéu) ciia
tr va mau.

® Cong mot s6"vao tir hodc mau dwegc mot phin sd'mdi ...

y 11 11
Bai tap 1. Tim phan sd c6 tie 1a 5, biét rang phan s6 d6 16n hon —— vanho hon ——

15

Huwong dan giai
Goi mau phan sd can tim la x

Ta co: _—11<E<_11:> 55 < 95 < 95 = -75 < 11x < —60= x=-6.
x 15 -60 11x -75

Vay phan so can tim la —%

Bai tap 2. Hay viét phan so 5 duéi dang tong ctia 3 phan s8 ¢6 tir s6 déu bang 1 va c6
mau s6 khac nhau.
Hudng dan giai

i_; _ % = U(60)={12;3,4;5;6;10;1215;20;30;60} ;

30+10+4:44:>ﬂ:£+§ 4 :>E:l+l+i
60 60 60 60 15 6 2 15
ys an . VPV - v s @ U1 s @ 7 12
Bai tap 3. Tim phan s0 t0i gian b nho nhat (véi 0 0) biet khi chlaE cho —va — duoc

thwong 1a cac s6 nguyén.
Huéng dan giai

,a 7 al5 a 12 a?25
Tacd) -1 —=—"7T-;—:1—==

b'15 b7'b'25 bil2’
Vi %t()’i gian nén UCLN(a;b) = 1 va 6;)'—175;2'—52 la cac s6 nguyén nén a chia hét cho 7
va 12 con 15 va 25 chia hét cho b

Do dé a e BC(7;12) va be UC(15;25).
Vi %1& phén s8 t6i gidan nho nhat 16n hon 0 nén a = BCNN(7;12) va b = UCLN(15;25)

nén a =84 ; b=5=>Phan sO can tim la 84
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUGNG HQC SINH GIOI TOAN 6

Bai tap 4. Cho céc phan s8 % va % Tim phan 8 nhé nh&t ma khi chia cho mi phan

s0 d6 ta duoc mot s6 nguyén ?
Hudéng dan giai giai
Goi phan s0 phai tim 1a X x,yeNva(xy=1)
y
X, 35 396x x, 28 297X
Ta co: —: = ; — =
y 396 35y y 297 28y
Vi két qua la mot s6 nguyén nén 396x : 35y va 297x : 28y
Ma (396; 35) = 1; (297; 28) = 1 va (x; y) = 1
=396 :yva297 :y; x:35vax :28

D& 2 nho nhat khi x nho nhét va y 16n nhét. Do dé:
y

x = BCNN(35; 28) = 140 ; y = UCLN(396; 297) = 99.

Vay phan s6 phai tim la %

Bai tap 5. Tim phan s§ bang phan s6 %, biét UCLN cua ca tir va mau cta phan s8 d6 Ia
36.

Hudng dan giai

Ta thdy UCLN(20,39) =1=> phan sd % 1a phan sd t&i gian.

Ma UCLN ctia ca t&r va mau ctia phan s can tim 1a 36.

=> phén s6 can tim da dwoc rat gon thanh % bang cach chia ca tit va mau cho 36.

20.36 720
39.36 1404

X 200 <
Bai tap 6. Tim phan sd bang phan s0 .~ biét tong ctia tr va mau la 306.

520

Vay phan s6 can tim la:

Hudéng dan giai
200 5 ’ ’ ’ N 200 2 5m
Ta cd =—— == la phan s0 t0i gian nén phan s6 bang —— c¢6 dang tong quat ——
520 13 P & P & 520 e 84 13m

(meZ,m #0)
A n w1 85
=>5m + 13m = 306 = > m = 17=> phan s0 can tim la 21
Bai tap 7. Tim mot phan s6 t8i gian, biét rang khi cong mau s6 vao tir s va cong mau s
vao mau s6 ctia phan s8 dy thi duwoc modt phan s6 méi, 16n gap 2 Ian phan s6 ban dau ?

Huéng dan giai
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUGNG HQC SINH GIOI TOAN 6

. A A As .2 . AN \ a A 2 A X AN X A A
Goi phan s6 t0i gian luc dau la . Néu chi cong mau s6 vao mau so ta dugc phan
a a A

; phan s6 nay nho hon phan sd o 2 lan

b+b 2b
.a+b

pe == gdp 2 Tan phan s6 ltc dau thi a + b phai bang 4 Ian a
= Mau s6 b phai gadp 3 lan ttrsG a .
Phan s6 t6i gian thoa man diéu kién trén la %

Bai tap 8. Tim phan s6 % thoa man diéu kién: ; <bE < % va 7a+4b=1994.

Hudng dan giai

Ta co:
7a+4b=1004 = g - 10440 _ 2 1994 -4b _ 4 1994-4b 2 _, 1994 -4b 14
1994, , 1994 o . 1004 . .01
b1994 14 _ b 1994 26 B 1 4 —231<b< 249
— —4< = b>230—
b 37 3 13

7K +6

7a+4b=1994 = 4b=7k+6 (k eN)=b= ;beN=k=41+2(1eN)= b=71+5

1=33=b=236=a=150
:>231<7I+5<249:>@ I<%:> = =
7 7 1=34 = b=243 = a =146

Bai tap 9. Tom phon s6 % thoa mén coc didu kién: g < % < ;—2 va 5a-2b=3

Hudéng dan giai
Twrba-2b=3 = a=(3+2b)/5
Coa,beN =2b:5du2 =2b=5k+2 = k: 2

=>k=2n=b=5n+1nén a=2n+1ta cod ﬂ<2n+1<10.
9 5n+1 21

4 2n+1
5n+1
2n+1 10

5n+1

Véi — =20n+4<18n+9 =2n<5 = ne{ 0;1,2}

Vaoi =42n+12 <50n+10 = 9n >11=n=2 .

Vayn=2=2-2
b 11
1+2+3+4+...... +19
11+12+13+14+....429

mot s6 hang 6 mau d€ duoc mot phan s6 mdi ¢ gia tri bang phan sd da cho.

Bai tap 10. Cho phan s6: A = Hay xo4 mot s6 hang ¢ t& va xod

Huéng dan giai
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUGNG HQC SINH GIOI TOAN 6

Ta c6 tt ctia A 13 a thi mau 1a 2a. Goi s& hang xoa ¢ tit la m va s0 hang xod & mau 1a
n, khi d6 ta co
a a—m 1
— = =—=>2a-n=2a-2m=>n=2m
22 2a-m 2

Vay dé€ duoc mot phan s6 méi c6 gia tri bang phan sd da cho ta c6 thé xoa cac cap

sOnhw: 6 & tir va 12 0 mau; 7 6 ti va 14 & mau; 14 & t&r va 28 & mau
Bai tap 11:Tich ctia hai phan s6 la % Thém 4 don vi vao phan s6 tht nhat thi tich méi la
56 . A N s
— . Tim hai phan s6 do.
15
Huéng dan giai

Tich cua hai phéan sé 1a % Thém 4 don vi vao phan s6 th nhat thi tich méi la %

suy ra tich méi hon tich cii la % - % = f—g day chinh 1a 4 Ian phan s6 thit hai.
Suy ra phéan s6 tht hai la 48 412 4
15 15 5

Tt d6 suy ra phan s6 thit nhat la: % el %

DANG 2: CHUNG MINH PHAN SO DA CHO LA TOI GIAN.
- Goi s6'd la w6c chung ctia Tir S6'va Mdu S6°
- Cin chirtng minh d =1
8a+3b

la phan s toi
S5a+2b

Bai tap 1. Cho a, b 14 hai s nguyén t8 cing nhau. Chting minh rang
gian.

Hudng dan giai

Goi d la wdc chung 16n nhat cua 8a + 3b va 5a + 2b

8a+3b:d 5(8a+3b):d
cé;{‘” {( P o 50+ 2b)-5(Ba+ )i

=
Sa+2b:d  |8(5a+2b):id
—40a+16b—40a—15b:d = b:d (1)
., [8a+3p:d  [2(8a+3b)id .
Ta lai co: = . =2(8a+3b)—3(5a+2b):d
5a+2b:d  |3(5a+2b)id
—16a+6b—-15a—6b:d = a:d (2)

Tt (1) va (2)= d eUC(a,b).

Ma a, b la hai sd nguyén t6 cung nhau, nén (a,b) = 1
8a+3b
5a+2b

=>d=1= la phan s6 t6i gian.

Bai tap 2. Chttng minh : 12n+1
30n+2

(neZ) toi gian.

Hudng dan giai
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUGNG HQC SINH GIOI TOAN 6

Goi d 1a wdc chung cua 12n + 1va 30n + 2
=>5(12n + 1) - 2(30n+2) = 1 chia hét cho d
=>d =1nén 12n +1 va 30n + 2 nguyén td cung nhau

12n+1
30n+2

Do dé6

la phan s6 t6i gian

2In+4
4

1a phan sO toi gian.
14n+3 P &

Bai tap 3: Chting to rang

Hudng dan giai

Goid =UC (21n + 4; 14n +3)

=> 2(2In+4)-3(14n+3)=1:d
=d=1

21+4
14+3

Bai tdp 4:Chiing minh phéan s6 Zn h 13
n+

Vay 2In+4:14n +3)=1nén la phan s6 t6i gian.

la phan s6 t6i gian v6i moi s6 tw nhién n.

16n+3
12n+2

Bai tip 5: Chiing to rang vdi moi s6 tw nhién n phan s6 sau t6i gian:

7n+10
5n+7

Bai tap 6: Chting minh rang v6i moi n thi phan s§ la phan s0 toi gian

DANG 3. TIM DIEU KIEN DPE PHAN SO LA PHAN SO TOI GIAN

* LOAI 1: Phén s6 c¢6 dang A = v6i a, b, ¢ 1a cac s6 nguyén da biét.

b.n+c
-Buwdc1: Tim U(a) # {1, a} lap
- Budc 2: D& phan s A 1a t8i gian thi a va b.n + ¢ phai 6 UCLN bang 1

=b.n+c#p.k(k€N)
=>n # cac gid tri twong ting voisd k €N
* LOAI 2: Phén s6 ¢6 dang A = eb.rrl]+((j: véGi e, b, ¢, d 1a cic s6 nguyén da biét.
N+
_Tach &n+d_¢ 2 (v6i a, f la cac s6 nguyén)
b.n+c b.n+c
- Phan s6 A i gidn khi na — i gian (Bai toan LOAI 1)
n+

-Chay:Néu0<e<bhodc0<-e<bhodc0<-e<-b thi phan sd A t6i gian
khi phan s5 % 51 gian, r6i moi thuc hién téch.
Bai tap 1. Cho phan s§ A = ”—+; (Nez n#3). Tim n dé A 1a phan s8 t5i gian.
n —_

Hudéng dan giai

Tacd: A= n+1=1+ 4
n-3 n-3
=> A la phan sO toi gian thi UCLN(n -3;4)=1 @)
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUGNG HQC SINH GIOI TOAN 6

Nhéan thay 4 14 s& chdn nén dé€ thoa man (*) thi n — 3 phai la s6 1é

=>n phai la s6 chén

8n+193
4n+3

Bai tap 2. Cho A= . Tim s6 tw nhién n d€ A la phan s6 t6i gian

Hudng dan giai
Tt A s 2 ansa

=> A 1a phan s8 t8i gian khi 187 va 4n + 3 ¢6 UCLN bang 1
Nhén thay 187 ¢6 hai wéc khac 11a 11 va 17
=>4n+3# 11k (ke N) Hoac4n+3# 17m (m € N)
=>4n+3-11#11k (k€ N) Hodc4n+3-51#17m (m € N)
=>4n -8 # 11k (k € N) Hodc4n-48# 17m (m € N)
=>4(n—-2)# 11k (k € N) Hodc4(n—-12)# 17m (m € N)
=>n-2#11lk (k€ N) Hoacn-12#17m (m € N)
=>n#1lk+2(k€N) Hoacn#17m +12 (m € N)

\soga . S et o n N A ne ea n+8
Bai tap 3. Tim cdc gia tri cta so tir nhién n dé phan so sau toi gian: 5’ n €N, n>3

Hudng dan giai
= 2nn+_85 la phan so t6i gian khi %z 2nn+_85 _2n :?8_ 21_ 2—% cting la phan
s6 toi gian khi 21 va n + 8 phai ¢6 UCLN bang 1
Nhén thay 21 ¢6 hai wdc tw nhién khac11a3 va 7.
=>n+8# 3k (k€ N) Hodcn+8# 7m (m € N)
—>n#3k -8 (k € N) Hodcn #7m — 8 (m € N)
Bai 3. (4 diém) Tim tdt ca cac s6 nguyén n deé:

Phan s6 12n+1
30n+2

la phan s6 t6i gian.

Hudéng dan giai
Goid1a UC ctial2n+1 va 30n+2(d e N*)
=12n+1:d;30n+2id =[5(12n+1)-2(30n+2)|:d =>1:d ma deN*=d=1.
Vay phan sd da cho t6i gian véi moi n nguyén.
Bai tap 5: Tim s6 tw nhién n nho nhat d€ cac phan sd sau déu tdi gian.
7 8 9 100
N+9'n+10"'n+11"""n+102

Huéng dan giai

Cac phéan s6 da cho déu c6 dang: vl cac phan s nay déu tdi gian nén n +

a+(n+2)’

2 va a phai 1a hai s6 nguyén t6 cung nhau

THCS.TOANMATH.com Trang 6



TUYEN TAP PAY DU CAC CHUYEN PE BOI DUGNG HQC SINH GIOI TOAN 6

Nhu vay n + 2 phai nguyén t6 cung nhau véi [an luot cacs6 7; 8; 9; ...; 100 van +2
phai la s6 nhé nhat

=>n + 2 1a sO nguyén t6 nhé nhat 1én hon 100

=>n+2=101=n=99
DANG 4: TIM SO TU NHIEN n DE PHAN SO RUT GON PUQC.

* Mot phan s8 rat gon dugc khi UC(T s8 ; mau s6) # 1

* LOAI 1: Phén s6 c¢6 dang A = v6i a, b, ¢ 1a cac s6 nguyén da biét.

b.n+c
-Buwdc 1: Tim U(a) # {1, a} la p
- Budc 2: D€ phan s6 A rut gon duoc thi

=>b.n+c=p.k (k €N)

=>Tap hop céc s6 n theo cac gia tri twvong ing véis6 k € N
en+d
b.n+c

* LOAI 2: Phéan sd c6 dang A = véi e, b, ¢, d 1a cic s6 nguyén da biét.

- Tach

e.n+d a . PSP A
=f+ (vdia, f la cac sO nguyeén)
b.n+c b.n+c

a
b.n+c

- Phéan s6 A rat gon duoc khi rut gon duoc (Bai toan LOAI 1)

8n+193

Bai tap 1. Cho A==
n+

. V6i gia tri nao cua n trong khoang ttr 150 dén 170 thi phan s6

A rut gon duogc.
Huéng dan giai
Taco. A_BNT193_2(4n+3)+187 187

4n+3 4n+3 4n+3

=> A 1a phan s& t&i gian khi 187 va 4n + 3 ¢6 UCLN bang 1
Nhén thay 187 c6 hai wéc khac 11a 11 va 17
Phan s8 A rtt gon dugc khi 187 va 4n + 3 ¢6 UOC CHUNG khac 1
=>4n+3 =11k (k € N) Hodc4n +3# 17m (m € N)
=>4n+3-11=11k" (k" € N) Hoac4n+3-51+#17m’ (m’ € N)
=>4(n-2)=11k" (k' € N) Hoac4(n-12)=17m’ (m’ € N)
=>n=11k" +2 (k” € N) Hoacn=17m"” +12 (m” € N)
Ma 150 <n <170 => Tim duock” =14 vam” =9
=>n =156 hoacn =165

18n+3

Bai tap 2. Tim tat ca cac s6 tuw nhién n dé phan so L7 o thé rut gon duoc.

Hudéng dan giai

Gia sit 18n+3 va2In+7 cung chia hét cho s6 nguyén td d
—>18n+3:d,2In+7:d =>6(2In+7)-7(18n+3) : d
=21:d=>d €EyQ1)={3,;7)
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUGNG HQC SINH GIOI TOAN 6
Ma 21n + 7 Khong chia hét cho 3=>d #3
Talaicé2ln+7 7 =>18n+3:7=>18n+3-21:7
=>18(n-1): 7ma(18;7)=1=>n-1: 7=>n=7k+ L(kEN)

Vv d& pha ,18n+3
ay de phanso 51047

co thé rat gon duoc thi n=7k + 1(ke )

2n-1
3n+2

Bai tap 3. Tim s0 nguyén n d€ phan sd rut gon duoc.

Hudng dan giai
Goi d 1a wdc chung cta 2n-1 va 3n+2. Ta ¢6: 3(2n-1 ) - 2(3n+2) :dnén-7:d
2n-1

3n+2

& 214717 2(n+3) 7S n+3i7

Dé phan s6 rat gon duoc, ta phai c6 2n -1 V4

2n-1
Vay véin="7k-3 (k€ Z) thi phan sd m rut gon duoc

DANG 5: MOT SO BAI TOAN LOI VAN.
Bai tdp 1: Tai mot budi hoc ¢ 16p 6A s6 hoc sinh V:fmg mat bf?mg % sO hoc sinh cé mat.
Nguoi ta nhan thay rang néu 16p cé thém 1 hoc sinh nghi hoc nita thi s8 hoc sinh vang mét
béng % s0 hoc sinh c6 mat. Tinh s6 hoc sinh ctia 16p 6A

Hudng dan giai

Lic dau s8 HS vang mat bang 1/8 s6 HS ca 16p. Néu c6 thém 1 HS nita vang mat thi
s6 HS vang mét bang 1/7 s6 HS ca 16p.

. 1 1 1

Nhuw vay 1 HS bang = -==— ( HS ca lop).
Ay 8- "5 g5 P)

Vayso HScaléplal: % =56 ( hoc sinh)

Bai tap 2: Mot 16p hoc c6 chwa dén 50 hoc sinh, cudi nam hoc c6 30% s6 hoc sinh xép loai

gioi, g s0 hoc sinh xé&p loai kha con lai la hoc sinh xép loai trung binh. Tinh s6 hoc sinh

x€p loai trung binh ctia 16p.
Huéng dan giai
Do6i 30% = 3
10
SO hs ctia 16p phai la boi chung cua 8 va 10 Va s0 hs cta 16p nho hon 50
Nén s6 hs ctia 16p d6 1a 40

S0 hs trung binh chiém la 1- 3. 3.B

10 8 40
Vay s0 hs xép loai trung binh 1a 13
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUGNG HQC SINH GIOI TOAN 6

Bai tdp 3: Mot cira hang ban mét tam vai trong bdn ngay. Ngay tht nhat ban % tam vai va
5m, ngay tha hai ban 20% s& vai con lai va 10m. Ngay thit ba ban 25% s6 vai con lai va 9m,
ngay thit tee ban % s0 vai con lai. Cudi cung con 13m. Tinh chiéu dai cua tam vai.
Hudng dan giai
S6 mét vai con lai sau ngay thit ba la
13:2 239 (mét)
3 2
SO mét vai con lai sau ngay thit hai la
39 3 .
—+9):—=38(met
S+9):3 =38 (mét)
SO mét vai con lai sau ngay thi nhat la

(38+10):g= 60 ( mét)
Chiéu dai tam véi la : (60+5) % — 78(mét)

Bai tap 4: C6 hai voi nuéc cung chay vao bé khdng chira nuwde, néu ca 2 voi cung chay thi
sau 48 phut sé day b€, néu chi mé mot minh voi thi nhat chay thi sau 2 gio sé day bé.
Trong mot gio voi tht nhat chay it hon voi thi hai 50 lit nudc. Tinh thé tich khi b€ chtra
day nuwéc?

Hudng dan giai

Trong 1 phut:

Hai voi chay duoc: % bé

Voi thtt nhat chay dwoc: % bé

Voi thit hai chay duoc: — - — = L b&
48 120 80
e e 12 ot o1, L 1 1 .~
Voi thit hai chay hon voi thit nhat: — - — =—— bé
80 120 240

Thé tich bé: 50: —— = 12000 lit
240
Bai tap 5: O 16p 6A, s6 hoc sinh gioi hoc ky I bing % sO con lai. Cudi ndm c6 thém 4 hoc
sinh dat loai gioi nén s6 hoc sinh gioi bf?mg %s@' con lai. Tinh s6 hoc sinh cta 16p 6A.
Huéng dan giai

S6 hoc sinh gioi ky I bang % s0 hoc sinh ca 16p

A . e 2. Ao M 2 A~ . 2 J4
SO hoc sinh gioi cudi bang 3 s0 hoc sinh ca 1op
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUGNG HQC SINH GIOI TOAN 6

4 hoc sinh la %- % s0 hoc sinh ca 16p

% s0 hoc sinh ca 16p la 4 nén s6 hoc sinh ca l6p la 4 : %= 40

DANG 6: CAC PHUONG PHAP SO SANH..
I/ Phuong phép 1: Quy dong mau duwong rdi so sanh cac ti: tir nao 16n hon thi phéan sd
d6 16n hon

Vi du: So sanh 1—121v i ?

-18

. —11 -33 17 -17 -34
Ta viét : = va = =
12 36 -18 18 36
-33 -34 =11 17

> = >
36 36 12 -18
Chu y :Phdi viét phdn s6 dudi dang phdn s6 cé mau duong.

Vi

a“"yn
+

1/ Phu(mg phéap 2:Quy dong ti du’(mg r6i 50 sanh cac mau c6 cung diu
“-#: mau nao nho hon thi phan s6 d6 16n hon

hay cung

dau

Vidl_ll:i>iV1—5<—4,' §<§ vi7>5
-5 -4 7 5

Vi du 2: So sanh Eva g?

, 2 105 10 .10 10 2 5

Ta co: Ni—<—=—<—

5 257 14 25 14 5 7
Vidu3:Sosénthvé76?

-3 3 6 .-6 6
Tacod: —Vva—=—
4 4 871 T
Vi i > i — __3 > __6
8 7 477
Cha y : Khi quy dong tik cdc phin s6 thi phai viét cdc phin sé dudi dang phan sé cé
tir duong.

III/ Phuwong phap 3: (Tich chéo v6i cdc mau b va d déu 1a dwong)

+Néwad>beth 255
b~ d

+ Néita.d <b.c thi %<3

o

+Néwad=beth 2=5
b d

Vi du 1:2 <g Vi 5.8<6.7 (40 < 42)

Vi du 2:‘?4 < ‘?4 Vi (-4)8 < (-4)5

Vidu3: Sosdnh > va—2  Taviet = - St _—4
2% 5 4 2557

3 4

Vi (-3).5>(-4).4 nén —4>—5
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUGNG HQC SINH GIOI TOAN 6

Cht y : Phdi viét cdc mau cia cdc phin s6'1d cdc mau duong.
(vi ching han% < %4 do 3.5 < (—4).(—4) 14 sai)

IV/ Phuong phép 4: Dung s6 hodc phéin s6 lam trung gian
1/Dung s6 1 1am trung gian:
aNeu 2>1va1>228.6

b d b d
bNeu 2-M=1 S-N=1maM>Nti 25

b d b d
*M, N la phan thtra so v6i 1 cua 2 phéan s6 da cho .
* Phan s6 nao c6 phan thtra 16n hon thi phan s6 d6 16n hon.
ONeu 24M=1 SyN=1maM>Nthi 2<%

b d b d
*M, N la phan thiéu hay phan bu dén don vi cua 2 phan sd do.
* Phan s6 nao c¢6 phan bt 16n hon thi phan s6 d6 nho hon.
Vi du 1: So sanh 1932005,

18 2004

Taco:19_1_p 2005 1 _

18 18 2004 2004
-1 1 19 2005

Vi —— = —>——
18 2004 18 2004

Vi du 2: So sanh —va%7
73 99
Tacé:7—2+i=1;%+i=1. Vii>i:>7—2<%
73 73 99 99 73 99 73 99
Vi du 3: So sanh —va%7
Tacéz<1<§:>1<§
9 17 9 17

2/ Dung mét phan s lam trung gian
* Phiin s6'nay cd tie la ti cia phin s6'thie nhat , c6 mau la mdu ciia phin s6'thir hai

Vi dy: Dé’so sinh 18 v g ta xét phdan so trung gian %
18 18,18 15 18 15
31 37 37 37 31 37

* Nhdn xét: Trong hai phdn s6', phin s6 ndo vita cé ti 16n hon , vita c6 mau nhé hon thi

phén s6'dé 16n hon (diéu kién cdc tir va mau déu duong ).

*Tinh bie ciu - 2> &5 > th|a m
b d d b n
58
Vi du 1: So sanh —va— ?
73 99

72_72 .72 58_ 7258
>—Va—>——>=—=>—
7399 799 99 73 99
72 58 .58 58 _ 72 58

— Hodc xét sO trung gian la ﬁ, tathdy —>—va—>—=>_—->
73 73 73 73 99 73 99

— Xét phan s0 trung gian la ;5 ta thdy —

Vi du 2: Sosanh—van—ﬂ(n N™)
n+3 n+2
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUGNG HQC SINH GIOI TOAN 6

Dung phan s0 trung gian la

n+2
, n n . n n+1 n n+1 .
Ta co: < va < = < (neN)
nN+3 n+2 n+2 n+2 n+3 n+2

Vi du 3: So sanh cac phan sd sau:

12 .13 456 123

a) —va—"? e) —va—7?
49 47 461 128

b) 64 va7—3? ) 2003'2004_1vé 2004.2005—1?
85 81 2003.2004 2004.2005
19 17 149 449

c) —va—"? g) —va—
31 35 157 457

d) 67 vé7—3 ’ h) 1999.2000 A 2000.2001 ’
77 83 1999.2000+1 2000.2001+1

(Goiy: Tir cdu a—sc: Xét phan s6'trung gian.
Tir cau d—h: Xét phan bi dén don vi)
3/ Dung mdt phén s0 xap xi 1a trung gian.
19

Vi du 1: So sanh —va—’?
47 77

Ta thay ca hai phan s6 da cho déu xdp xi v6i phan s trung gian la % .

12>12 1 ..19 19 1 12 19

Tacod: va— =
48 4 77 76 4 47 77

Bai tap ap dung:
Dung phén s0 xdp xi lam phén sO trung gian d€ so sanh :

11 58 36 26
a) L3 10,538 12 319, 4y18,3 20
)3 49 ) ) 54 ) 78

13 3 58 36
o 1) 2 i 2 X

79 204 103 29 63 55

IV/ Phuong phép 5: Dung tinh chat sau véi m#0:

*0<a<1:>a<a+m §>a—m
b b b+m b b-m
*Ezl §:a+m.
b b b+m
*§>l a>a+m a<a m
b b b+m’ b b-m
»a_C_atc
b d b+
11 10
Vidu1l:Sosanh A= 1012_1Va 1011 1,
10° -1 10 1

11 .
Ta cd: A—M<1 (Vi tir < mau)
10% -1
1011 1 (10ll DH+11 1011 +10 10lO +1
T107 17 (10°—1)+11 107410 1041
Vay A<B.
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUGNG HQC SINH GIOI TOAN 6

Vidu 2: So sanh M =%+—2005v3 N ZM?
2005 2006 2005+ 2006

2004 2004

2005 2005+ 2006
2005 2005

2006 2005+ 2006
Vi du 3: So sanh >Lva ol 7
39 3939
.... 37 3700 3700+37 3737 c a+c
39 3900 3900+39 3939 b d b+d
VI/ Phwong phéap 6: D8i phan s6 16n hon don vi ra hon s6 d€ so sanh :
+ Hon 56" nao cé phiin nguyén én hon thi hon s6° dé lén hon.
+ Néu phiin nguyén bing nhau thi xét so sdnh cdc phin sd’kem theo

Vi du 1: So sanh va%7

Ta co: Cong vé theo vé ta c6 két qua M > N.

Ta cod ——0625 —=08.
8 15

Vi0,625<08nén 2 < 2
8 15

Vi du 2: So sénh %va% 2

Ta cod i=—O 75 ; —=—08
-4 5

Vi-0,75>-0,8 nén i>i
—4~ 5
BAI TAP LUYEN TAP
Bai 1: So sanh qua phéan sd trung gian:
18 15 72 58
b, — va — b — va—
31 37 73 99
Bai 2: So sanh:
2008%% +1 | 2008%" +1 100" +1 100" +1
a, A=————— vaB=———— b A=— ~“vaB="—""-——
20087 +1 2008%% +1 100% +1 100"° +1
Bai 3: So sanh:
13° +1 13% +1 1999 41 | 1999%% 41
a, A=——vaB=——— b A=—"_ ~“vaB="TC_ ©
13* +1 13 +1 1999'%% 11 1999'%° 1
Bai 4: So sanh:
100 98 11 10
a, A=100—+1 va leoo——'—l b’ A:M Vé :10—+1
100 +1 100% +1 10% -1 10" +1
Bai 5: So sanh:
7 8 8 8
, =1O7+5 VéB=108+6 b, A=108+2 Vi B 180
10" -8 10° -7 10° -1 10° -3
Bai 6: So sanh:
19°4+5 19 +6 100%%° +1 | 1007 41
a, A=— " vaB="— b A=—— " vaB=""_"—
19%° -8 19% -7 1007 +1 1007 +1

Bai 7: So sanh:

THCS.TOANMATH.com Trang 13



TUYEN TAP PAY DU CAC CHUYEN PE BOI DUGNG HQC SINH GIOI TOAN 6

10°+1 10% +1 109 +1 10%% +1
a, A= va B="rm b, A= VA B=lTme
10° +1 10 +1 107 +1 10 +1
Bai 8: So sanh:
1992 1993 10 10 _
a, A:lOTlHVé B:% b, Aol00+1 :1010 1
107 +1 107 +3 10 -1 10™ -3
Bai 9: So sanh:
1020+6 ‘a B_102l+6 b A—152016+5 V\a B_w‘
" T 10746 10% +6 ’ 1527 4+ 5 15218 41
Bai 10: So sanh:
102 +3 10 +4 202 +3 207 +8
P A= VaB=r5— b A= s VA B
10¢+3 10 +4 20 +4 20°° + 28

100" +1 Va 100 +1

Bai 11: So sanh: A= — B="— "
100 +1 100 +1

Bai 12: So sanh:

2 _3 | 2% _3 152 -3 | 152 +4
a, A=——— vaB=—— b A=— "~ vaB="_—
2% _3 22 -3 15% -138 15% 5
Bai 13: So sanh:
2004 2005 2004 + 2005 2000 2001 . 2000+ 2001
a, ——+——vaB=——"1— b, +—vaB=——"-—-
2005 2006 2005+ 2006 2001 2002 2002 + 2002
Bai 14: So sanh:
_ _ 2
a A= 1985.1987 -1 va1 b, A= 5(11.13-22.26) va B 1382 —690
1980+1985.1986 22.26-44.54 137? —548
Bai 15: So sanh:
33.10° . 3774 244.395— 151
, A= va B=—— S A=—————
235.10% + 7000 5217 244 +395. 243
_ 423134.846267 423133
423133.846267 + 423134
p— 2 —
Bai 16: So sanh M — JUr1372226) [, 138° 690
22.26 —-44 .52 137 —548

244.395-151 | B 423134.846267 — 423133

Bai17:Sosanh: A=——— va B=
244 4+ 395.243 423133.846267 + 423134

Bai 18: So sanh:

_1919.171717 | 18 4 3 5 6
a, ——————— va B=— b, A=—+5+—+—5+=; va

©191919.1717 19 7 7T 7
B_£+5+6 4 >

74 727 73
Bai 19: So sanh:

10 10 11 9 10 9 1 | 10 9 1

A_2 ? va B:7+§ b, A:7+§+§ va B:2—7+§+7
Bai 20: So sanh:

7.9+14.27+21.36 . 37 19 23 29 | 21 23 33

a, M= va B=— b, A=—+—+—vaB=—+—+—

21.27 +42.81+63.108 333 41 53 61 41 45 65

Bai 21: So sanh:
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUGNG HQC SINH GIOI TOAN 6

12 23 | 12 23 5 +5 +...+5°
VAT e P AT
P43 +.+3F
F+3+..+3
Bai 22: So sanh:
n+2 n?-1 n?+3
A—— a B=—— >0 b, A= a B= >1
v nel o n+3 (n>0) il n2+4(n )
Bai 23: So sanh:

10 10 11 9 2016 2016 2017 2015
,A=—0+—FvaB=—5+— b, A= y Bz 20
& =500 T8 VA T T 500 T 5e° 1002 1000 ¥* © 1007 "1007
Bai 24: So sanh:

a Ac—" ap-n-t b, A=y p=on+tl
’ n+3 n+4 ’ 2n+1 6n+3
Bai 25: So sanh:

3 7 7 3 2003.2004 -1 2004.2005 -1
a, A=+, vaB=—+— b A=—————— ~yaB="——"""_=

g 8 g 8 2003.2004 2004.2005
Bai 26: So sanh :

S 2212 4 q 381 32
A= g VB o AT BT
BéiZ7:Sosénh:A=L+L+...+ 2 + 2 va

60.63 63.66 117.120 2011
5 5 ) N 5 5

= + + e .
40.44 4448 48.52 76.80 2011
, 1
Bai 28: So sanh tong S :§+_+_+_+_ voi —

7 —15 . =15 -7
2006 = 102% + 102
-9 -19 -9 -19
Bai 30: So sanh: A= 1022 Tz T 1071 va B= 1021 + 10222
20097 +1 | B 2009%%° _2

- T wva i —
20092010 +1 20097 —2

-1
Bai 32: So sanh phén s : T va b%l vdia, b la sd nguyén cung dduvaa#b

2006 2007 2008 2009

Bai 31: Sosanh: A=

2007 2008 2009 2006
2 9 > 9
Cau 34: So sanh : C:1+5+52+...+58 va :1+3+32+...+38
1+5+57+..+5 1+3+3"+..+3

20197 11 . D_20192°19+1
20197 +1 2019%% 41

7478 1 747 _ 2021
2019 va D=_-0 :
7477 +1 7477 —2021

Cau 35:Cho C= .Sosanh C va D.

Cau 36:50 sanh: C =

HUONG DAN GIALI
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUGNG HQC SINH GIOI TOAN 6

Bai 1:
18 18 15

a, Xét phan s trung gian la: — ,Khiddtacd: —>—=>—
37’ 31 37 37

72 72 58

72
b, Xét phan so t ianla — ,Khiddétacd: —>—>—
e p an so rungglan a 99 1doO ta CO 73 99 99

Bai 2:
2008%% +1 2008%°% +1+ 2007 2008%% 4+ 2008

a, A=————<1=> A<
2008%% +1 2008%% +1+ 2007 20082009 +2008

B 2008(20082007 +1) B
- 20082008 +1) B

. 100 +1 100 +1+499 100 +100 100(100°+1) -
b, Taco: B= W >1=>B> 100 100 %
+1 100'° +1+99 100 +100 100(100 +1)

Bai 3:
13 41 13 4+1+12 13413 13(13°+1)

a, B=——<1=8B

< = = =A Vay A>B
137 +1 137 +1+12 137 +13 13(1316+1) 2

19992 11 1999 +1+1998 1999° +1999 1999(1999"* +1)
b B=1900% 1 1= B> 1096 1111008 ~ 19997 11999 ©1999(1999%% +1)

Bai 4:
100 +1 100 +1+9999 100" +10? _100°(100% +1) \
¥ A 100701 7 T A 1007 111 9999 T 1007 4107 1007 (1007 +1) o Vay A
+1)

boAll0Mo1 o 10°-1411 10%+10 10(20°+1)
’ 10% -1 102 -1+11 102 +10 10(10ll +1)

Bai 5:
10'+5 10’ -8+13 13
= - = 7 :1—|— 7
10" -8 10" -8 10" -8
10°+6 10°-7+13 13 13 13
108 -7 10 -7 +108—7 10" -8 108-7
8 8
b, A:108+2:10 81+3=1+ 83
108-1  10°-1 108 -1
108 10°-3+3 3 3 3
= =1+ Ma: < = A<B
100-3 10°-3 108 -3 10°-1 10°-3

a, A

Bai 6:
_192°+5_192°—8+13_1+ 13
19° -8  19°-8 19° -8
19" +6 19" -7+13 13 13 13
= =1 , Ma: > = A>B
T 1977 19% -7 107 7 & 190 g 197" 7
10070 41 1002 11499 100(100%% +1)

b, B=——+—>1=>B>
1002 41 100°® +1+99 100 (1002008 1)

=A, vay A<B

Bai 7:
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUGNG HQC SINH GIOI TOAN 6

16 16 10(10° +1
a, B=m2 *1 g g 10 #149_ ( ):AVéy:A>B
107 +1 107 +1+9 10(1016+1)
10°% 41 102% +1+9 10(107* +1)
b, B=———-<1=>B< = A Vay A>B
107 +1 10°+1+9  10(10°" +1) g
Bai 8:
10°% 4.3 10 4347 10(10 +1)
a, B=—_"°31->B> - = A vay B>A
10" +3 10 +3+7  10(10" +1) Y
b 10°+1 10°-1+2 2
FATIP 1 1091 10°.1
10° -1 10°-3+2 2 . 2 2
B=— — =1+—, : < = A<B
10°-3 10°-3 1093 " 1071 " 10° -3
Bai 9:
21 21 21 10(10% +6
\ Be 022+6 B 022+6+54 1022+60 ( )=A,vayA>B
102 +6 102 +6+54 10%2+60 10(1021+6)
2017 2017 2017 15(15%¢ + 5
b Bl g g 15°7 1474 1597475 ( )=AvéyA>B
15°%8 41 1528 1 1+74 15°8 4+ 75 15(1520” 5)
Bai 10
21 21 21 10(10% +3
Y Be 1022+4 e 1022+4+26 1022+3o ( ) _ A, vy AB
102 +4 102 +4+26 10%2+30 10( 021+3)
22 22 22 20(20% +3
b po 20748 g g 20748452 207460 ( )=AVéyA>B
203 + 28 202 +28+52 202480 20(2022+4)
Bai 11:

Quy déng mau ta co:
A=(100"° +1)(100 +1) , va B=(100% +1)(100* +1)

Xét hiéu A—B=(100+1)(100% +1) - (100% +1)(100% +1) =100"° —100% —100% +100*

=100.100” —100* —100.100% +100% =99.100* —99.100% =99 (10099 —10068) >0=>A>B

Bai 12:

a, Chu1 y trong trieong hop ta trit ca tir va mau véi cling 1 s6 thi ta dao chiéu ctia bat dang
2% _3 o™ _3.9 2%_1p 2°(2°-3)

thtcB=%__"_"<1—=B> - - — A Vay B>A
22 _3 22_3.9 22_12 22(220—3) 24
23 _ 23 _ 23 15(15% + 4
b AC 15573 g 1673463 15%460 15(157+4) o
152 138 152 _138+63 152_75 15(1521—5)
Bai 13:

_2004+2005 2004 2005 2004 2005 _

+ < +
4011 4011 4011 2005 2006
_ 2000+2001 _ 2000 2001 2000 2001

4004 4004 4004 2001 2002

a,
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUGNG HQC SINH GIOI TOAN 6

Bai 14:;
1985 (1986+1) -1 1985 1986+1985—-1 1985. 1986+1984
’ ~ 1980+1985.1986 1980+1985.1986  1985. 1986+1980
, A= 5(11.13-22.26) =§:1+1 va B =@ :1+i ma: 1 >i = A>B
4.(11.13-2226) 4 4 137 137 4137
Bai 15;

a, 7000 =7.10° => A= aB=3_ AcB
47 47

_(243+1).395-151 _ 243.395+395-151 _ 243.395+244 _
" 244+395.243 2444395243  244+395.243
Tuwong tw ta c6: Tk s6 cua B la
(423133 +1).846267 — 423133 = 423133.846267 + 846267 — 423133

= 423133.846267 + 423134 bang v6i mau s6 ctia B nén B=1. Vay A=B
Bai 16:

11.13-22.2
Taco. mo2(118-2226) 5 1 .\ 138, 1
4(11.13-22.26) 4 = 4 137~ 137

Bai 17:
Tacd: Acd TS = (243+1) 395-151=243.395+395-151=243.395+244=MS => A=1
Va TS = (423133 + 1) 846267 — 423133 =423133.846267 +846256 — 423133

=423133.846267+423134=MS =>B =1

, 19.101.17.10101 _ 18
a, Tacod: A= =B
19.10101.17.101 19

A—(5+ﬂ+£j+(£+£j—(5+ﬂ+i)+(i+i+i)
77 7T 77 [ AR &
4 5 6 5 4 5 3 3 5
B=|S+=-4+= |+ 5+ |=| 5+t |H 5+t
[ 7 73j (72 74j ( 7 73j (72 7° 74j

vp Lo L 3.3

742401 7% 49
Bai 19:
, 10 10 10 9 1
a, Taco: A—27 26—27 26 ?
11 9 10 1 9 1 1
B== =—+—=+—,ma: —=>—==>A>B
27 26 21 27 287 26 27
) 1 1
b, Ta cd: §>7=>A>B
Bai 20:
37:37 1
a, Rat gon M ta c6: A= 7.9(1+23+34) :l
21.29(1+2.3+34) 9 333 37 9
19 23 29 19 23 29 3 | 21 23 33 21 23 33 3
b, Y —<—4—F—=— 3 B=—"— = — 4 — 4 —=—
41 53 61 38 46 58 2 41 45 65 42 46 66 2

THCS.TOANMATH.com Trang 18



TUYEN TAP PAY DU CAC CHUYEN PE BOI DUGNG HQC SINH GIOI TOAN 6

Vay A<B
Bai 21:
, 12 23 12 12 11
a,Taco: A=+ m = 10 T a2 T 0
2 23 12 11 12 11 11
=147 Vg T g T ign e mas g <pgm = A<B
1+5(5°+5'+5° +...+5°) 1
b, Tacdé: A= T = > 5 +5>2+3
5 +5 +5°+..+5 1+5+5°+...+5
5 1+3(3°+31+32+...+38) 1 3
= frd +
P43 +3 4. 4+3 P43 43443
1
Nhan tha <2=>A>B
MY S0 i 13
Bai 22:
n n+2 n+2
T A=—<1= A< = _
a, Taco: n+1 n+1+2 n+3
b Taco: A= L N *1=2_, -2
n?+1 n-+1 n-+1
n>+3 n*+4-1 -1 -2 -2 -2
Va B= = =1 =1+ , Ma: < =>A<B
a n+4 n*+4 +n2+4 M +8’ 41 20’ +8
Bai 23:
10 9 1 0 1 9 1 1
2, A= 50 T 508 Tagr VA B 5w T a0 Tagrs Mat g T ggn — A7 B
. 2016 2015 1 o 2016 1 2015 1 1 . o
AT 100% 1000 1000 V2 © T 1007 1007 | 100 M 1007 1007
Bai 24
n n-1 n-1
a, = > > =
nN+3 n+3 n+4
b n 3n 3n+1
’ 2n+1 6n+3 6n+3
Bai 25
3 7 3 3 4 7 3 3 4 3 4 4
R I
b, A:l+_—l,B=1+_—1,M:a; 11 B
2003.2004 2004.2005 2003.2004  2004.2005
Bai 26:
QW10 | 23 _7 7 W12 | 93 _ 7 7
a, A= 22007 1 :23_22002+1 B= 22005 1 :zs_m
33 1 8 1 (3125 1) § § §
279 _ 3 9 1 9 1 9
b AT FE1F g1 Ot BTty
Bai 27:

3 3 3 3 1 1 3
3A=2 + +ot + =2 ——— 4+ —
60.63 63.66 117.120 2011 60 120 2011
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(1 3} 1 6
=2 — 4+ — |=— 4 —
120 2011) 60 2011
Ao L 2
180 2011
4B:5( 4 + 4 +..+ 4 + 4 j: (i—i ij
40.44 44.48 76.80 2011 40 80 2011
_ (LLJ_Lﬂ
80 2011/ 16 2011
1 5 1 2
= > =
64 2011 180 2011
Bai 28:
t 101+ 11 1 ;.11 11
910 8 8 4 241 42 40 40 20 ™" 7754 20 2
Bai 29:
—7 -8 -7 -7 -8 —7
Azlym5+1yms+lmm6/B:lom5+1mms+lmme
Bai 30:
-9 -9 -10
:1omn'+1omn'*1omn
-9 -9 -10 . -10 -10
B=102011+102012+102012,Ma: ]_OW<1OW:>A<B
Bai 31:
2010
B<1:>B<20092011 2+2011:
2009 —2+2011
Bai 32:
LAty Lgbel 1
a a b b

1 1 1
“Néu a>0 va b>0 thi >>0 va %>o “Néu a<0 va b<0 thi > <0& <0

Bai 33:
2007-1 2008-1 2009-1 2006+3 1 1 1 1 1 1

A= + + + =4+ - + - + - >4
2007 2008 2009 2006 2006 2007 2006 2008 2006 2009

Cau 34: Ta co:

1+5+5°+...+5° 5 14+5+5%+...+5°
= 2 g LT 2 g=1+1: 9
1+5+5°+...+5 1+5+5°+...+5 5
C=1+1: l9+l8+l7+...+1
5 5 5 5
1+43+3%+..43° 3° 1+43+3%+...43°
= 2 8 2 8 =1+1: 9
1+3+3 +...+3 1+3+3°+...+3 3
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ot 1.1 1.1 1 1.1
5 3'5 335 37775 3

D

2018 2019.(2019%* +1 2019
_2019™41_ o 2019 ) _2019™°+1+2018 2018

= +
2019°"° +1 20197 +1 20197 +1 20197 +1

2019 2019.(2019%% +1 2020
e SPT ( 19 ) _2019 +102018 ;2018
201972 11 20197 11 20197 11 201972 11

s 2018 . 2018
20197 +1° 20197 +1

Cau 36:Ta co:

74218 41
T 7478
7470 174 747 +1473

T T 740

74C =1+77—3(1)

42019 + 1

nén 2019C >2019D=C>D

74C

T4 —2021
747 — 2021
747 —2021.74 7477 —2021.(1+73)

74.D = =
7477 — 2021 7472 — 2021

747 —2021-2021.73

747 _ 2021
2021.73
74D=1-—2°2""_(2
727 012

Tt (1) va (2) suyra 74C>74D = C>D

74.D =
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6
CHUYEN PE 11: CHUNG MINH BAT PANG THUC

VA TIM GTLN, GTNN
I. TIM GTLN,GTNN

Dang 1: V6i A= v6i a, b, c 1a cac s6 nguyén dai biét.

b.n+c
+Né€u a € Z* thi:

A ¢6 GTLN khi b.n+cla s6 dwong nho nhat ting véi n nguyén

A ¢6 GTNN khi b.n+cla sd nguyén am 16n nhat tng vdi n nguyén
+Néu a € Z- thi:

A ¢6 GTLN khi b.n+cla sd am lon nhat ¢ng véi n nguyén.

A ¢6 GTNN khi b.n +cla sd duong nho nhat ting véi n nguyén

2019

x—2020

Bai 1. Cho phéan s6 P = . Tim s6 nguyén X d€ P c¢ gia tri 16n nhat. Tim gia

tri 16n nhat do.
Hudng dan giai

biéu kién: x = 2020

*Néu x<2020thi x—2020<0=P<0
*Néu x>2020thi x—2020>0=P >0

Vi X la s6 nguyén nén x—2020>1

2019
x—2020

Xay ra P=2019 khi x—-2020=1= x=2021
Vay véi x=2021 thi gia tri 16n nhat ctia P =2019.

<2019

Dodo P=

Bai 2. Tim s ty nhiénn d€ A = c6 gia tri 1on nhat.

Hudéng dan giai
Ta c6: 15> 0 va khong d6i.

Neén A = 159 c6 gié tri 16n nhat khin—9 >0 va c6 gid tri nho nhét (1)

Talaico: neN=n-9¢eZ (2)
Tit (1) va (2) = n—9 6 gid tri nhé nhat bang 1 khi &6 n = 10.

Vay véin = 10 thi thoa man dau bai.

Bai 3.Tim x dé phan s6 —; I c6 gia tri 16n nhat.
x* +

Hudng dan giai
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

Vi

-— la mot phan s6 =>x?+1 € N"=>Phan sd —;
X“+1 X“+1

phai 1a s6 tw nhién nhé nhat khac0=>x>+1=1=>x=0.
an+d
bn+c

o gia tri 16n nhat khi x2 +1

Dang 2: Voi A =

v0ia, b, ¢, d 1a cic s6 nguyén da biét.

an+d f
=e+
b.n+c bn+c

+ Viéc tim n nguyén dé€ A ¢c6 GTLN — GTNN tro thanh bai toan tim n nguyén dé
¢6 GTLN hodc c6 GTNN (Bai toan dang 1)

+ Téach A =

(f€ Z)

b.n+c

6n+5
3n+2

Bai 1. Cho phan so: P = (neN).Véi gid tri nao ctia n thi phan sd P c¢6 gia tri

16n nhat?
Hudéng dan giai
_6n+5_2(3n+2)+1_2 1

+

Taco: P =
3n+2 3n+2 3n+2

SE:PSE
2

2

Vé6i neN thi 3n+2>2= -2+

3n+2 2 3n+2

Dau “=" xay ra <n=0

Vay n=0 thi phan s8 P c6 gid tri lén nhat bang g

/ + N A? 7 . 7 . 14 A,
Bai 2. Cho phanso A= n_:;L (ne Z). Timn dé A c6 gia tri I6n nhat.
n -

Hudng dan giai
n+l _n-3+4 4
= =1+

Ta cod: A= =
n-3 n-3 n-3

Véin>3thi >0
n-3
s . \ 4
Véin<3thi —<0
n-3

D€ A c6 gia tri 16n nhat thi n - 3 nguyén duong va ¢d gia tri nho nhat.

Hayn-3=1=n=4

Bai 3. Vi gia tri nao cua s6 tu nhién a thi o gia tri 1on nhat.

Hudng dan giai
5a-17 _4(5a-17) _ 20a-68 _54a-523+47 5(4a-23)+47 5 47
4a-23 4(4a-23) 4(ba-23)  4(da-23) 4(4a—23) 4 4(4a-23)

Cach giai twong tu Bai tap 2:

Nhu vay bai toan dwa vé tim sO tu nhién a d€ 4a — 23 la s6 duong nho nhat tng voi
sO te nhién a = 6.
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Viy a=6= c6 gia tri 16n nhat bang 13.

4a-23
10n-3

Bai 4. Tim s6 ty nhién n d€ phan s6 B = dat gid tri I6n nhat. Tim gia tri 16n nhat do.
Hudng dan giai

Ta co:

_1n-3 _5(2n-5+22 5 22 5 1
4n-10  2(2n-5) 2 2(2n-5) 2 2n-5

dat gid tri 16n nhat.

11
Ta cé: B dat gia tri 16n nhéat khi )

Vi 11 > 0 va khong d6i nén n—s dat gia tri 16n nhat khi: 2n — 5 > 0 va dat gia tri

nhd nhat & 2n-5=1&n=3

5 27
Vay B dat gid tri 1én nhat 1a > +11= > khin=3

42 — X
x—-15

Bai 5. Cho M =

. Tim s6 nguyén x d€ M dat gid tri nho nhat

Hudéng dan giai

42-X_ 1, 2" 4atGINN o
x—-15 X—-15 Xx—-15

Ta thay M = nho nhat

Xét x—15>0thi >0

x-15

Xét x—15<0thi <0.Vay nho nhdt khi x—15<0

x-15 Xx—15

Phan s& 6 tir dwong mau am

x—-15
27
Xx—=15
x-=15=-1<=x=14
Vay x=14thi M nho nhat va M = -28

Khi d6 nhé nhat khi x—151a s6 nguyén am 16n nhat hay

2n+3

Bai 6. Cho A=

(n#2) .Tim s8 nguyén n d€ A ¢4 gid tri 1én nhat, tim gid tri
nho nhat do.
Hudéng dan giai
*Tim A 6 gia tri l6n nhat.

Ta cé: A:2+L
n-2

? A\ 7 4 4 \ ~ A 2 A
bé A dat GTLN thi 5 © GTLN, do d6 n—-2 la s6 nguyén duong nho nhat.
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Véi n—-2=1suyra n=3.
gy 7
Khi do A:2+I:9

Vay A c6 gia tri 16n nhat bang 9 khi n=3.
*Tim A c6 gia tri nho nhat.
7

Tacd: A=2+——
n-2

bé A dat GTNN thi c6 GTNN, do d6 n—2 la s6 nguyén am lén nhat.

n—

Véi n-2=-1suyra n=1.

Khido A=2-7=-5.

Vay A c6 gia tri nho nhat b:?mg -5 khi n=1.

Bai 7. Tim gid trf I6n nht cua biéu thics B= <+ 3
X“+y +2

Hudng dan giai

2 2 2 2
X“+y +3 X +y +2+l—1+ 1

b)B = = =
) X+y+2 X4 y* 42 X2+ Y2 +2

B16n nhat khi X° + y* + 2 16n nhat

2
X“>0 .
Tacé:{ = X*+ Yy’ +2>2=> X*+ y° +2nho nhat bing 2, khi X=y=0

y>>0
. ’ ’ A, M 3 1
Khi 6 B 16n nhat bang —=1—=
2 2
e N .7 . 2 Y v 7 A 2 «A? ’ X2 + 15
Bai 7.Tim gia tri nho nhat hoac 16n nhat cua biéu thirc sau: B = —; 3
X° +

Hudng dan giai
2
X“+15 12
= = 1

B =1+
x*+3 x*+3

Tacé X*>0.Dau "="xayra < Xx=0=x"+3>3
2L 2 o, 1
X*+3 3 X“+3 X“+3

Vay MaxB =5« x=0

LOAI3: V6i A= lf(x)| +bhoacA=- f(x)| +b

+ Vi [f(x)| 20=>A = If(x)| +b>b => A nho nhdt =b khi f(x) =0

<5
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6
+Vi- [f(x)| <0=>A=- [f(x)| +b<b=> A 16n nhat = b khi f(x) =0

Bai 1. Tim gia tri nho nhat cac biéu thirc sau:

a) X+1 b) X—%+2.

Huéng dan giai

a) Ta co: >0

1
X+=
2

la0

1
X+=
2

Do d6 gia tri nhé nhat cta biéu thic

Gia tri nho nhat ctia biéu thire X+% l1a 0 dat dwoc khi x+%=0 hay x=—%.
VA 1 . 1
Vay gia tri nho nhat cua X+E la 0 khi x=—E.
, 1
b) Ta co: |x—=| >0
3
1
Suy ra: X_é +222
Gid tri nho nhat cuaa biéu thirc x—% +2 la 2 dat dwoc khi X—%:O hay x==
VA 1 . . 1
Vay gia tri nho nhat cua X_§ +2 la0khi x=§
Bai 2. Tim gia tri 16n nhat cac biéu thikc sau:
a) —[3x+1] b) 6—{x+2|.
0 1 d 3+2|x+1]
|x+6|+2 1+|x+1

Hudng dan giai
a) Ta c6: —[3x+1 <0

Gid tri nho nhéit i biéu thite —[3«+11a 0 dat duoc khi 3x+1=0 hay x=—3

Vay gia tri 16n nhat ctia —[3x+ 1|12 0 khi X = —%

b) Ta c6: 4x+2/<0

Suy ra: 6—|x+2/<6

Gia tri 16n nhét cta biéu thitc 6—|x+2|la 6 dat duwockhi x+2=0 hay x=-2
Vay gia tri lon nhat cua 6—|x+2|1a 6 khi x=-2

c) Ta co: |X+6|+2>2
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1
- <=
[x+6]+2 2

Suy ra:

Gia tri 1on nhat cua biéu thirc 1 la 1 dat duoc khi x+6=0 hay x=-6
X +6|+2 2

Vay gid tri 16n nhdt cia —~ 13 = khi x=—6
|x+6|+2 2

3+2)x+1 1+2(1+[x+1) 1

d) Ta co: = = +2
1+|x+1 1+|x+1 1+|x+1
Do: 1+|x+]421.5uyra: m+2s3
3+2|x+]

Gia tri 1dn nhat cua biéu thirc la 3 dat dwgckhi x+1=0 hay x=-1

1+[x+1

p e e 32Xl
Vay gia tri l1on nhat chta ———1a 3 khi x=-1
1+[x+1

Bai 3.V6i gia tri nao cua x, y thi biéu thiec: A= | x-y | + | x+1 | +2016 dat gia tri nho
nhat. Tim gia tri nho nhat do.
Huéng dan giai
Vilx-y | >20véimoix, y; Ix+1!| 2> 0vdimoix
= A > 2016 véimoi x,y .

X=y

e [IX=YEO [x-y=0
= A dat gia tri nho nhat khi < = W= _1

|Xx+1]=0 X+1=0
Vay véix =y =-1 thi A dat gia tri nho nhat la 2016.

X —2017|+2018
Bai 4.Tim gi4 tri nho nhat cua biéu thic C = | |
[x—2017|+ 2019

Hudng dan giai
2 - x-2017|+2018 (]x—2017|+2019)-1 1
[x-2017]+2019  [x-2017|+2019 |x—2017|+2019

Biéu thirc C dat gid tri nho nhat khi |X —2017|+ 2019 ¢6 gié tri nho nhat
Ma |X—2017| 2 Onén |x—2017|+ 2019 > 2019

Dau "="xayrakhi x=2017=C = %
2019
2018 khi X =2017

Vay gia tri nho nhat ctia C 1a
2019

Bai 5.Tim gia tri nho nhat cta A, biét :
A=17x-5yl + 12z - 3x| +Ixy + yz + zx - 2000
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

Huéng dan giai
Tacod 17x -5yl >20; 12z-3xI>0va | xy +yz+2zx-20001 >0
Neén A = |7x-5y| + 12z - 3x| +Ixy +yz + zx -20001 > 0
Ma A =0 khi va chi khi
|7x =5y | =12z - 3x| = Ixy + yz + zx - 20001 =0

Co: 17x -5yl =0 & 7x =5y @é:%
|27 — 3x| =O<tt>§=E
2 3

Ixy +yz+2zx-20001 =0 < xy + yz + zx = 2000
x=20;y=282=30

Tt d6 tim duoc
x=-20;y=-28,2=-30

A > 0,maA=0<® (xy,z)=(20;28;30) hoac (x,y,z)= (-20;-28;-30)
Vay MinA =0 < (x,y,z) = (20;28;30) hoac (x,y,z)= (-20;-28;-30)
IL. BAT PANG THUC

Dang 1: Tong phén s6 ty nhién
Phuong phap:

Véi tong phan s6 tu nhién, v6i chuong trinh 16p 6 -7 ta nén cho hoc sinh lam theo
cach nhém dau cudi va so sanh gitta cac nhom véi nhau, d€ tao ra cac ngodc ¢ cung tw,
roi so sanh binh thuong

1 1 1 1

Bai 1. Cho A= + + +.t+ )
101 102 103 200

Chtng minh rang: a) A> éb) A> g

Hudng dan giai
.« A? 7 N . \ 7 /4 N\
a) Ta chon biéu thttc B lam trung gian sao cho A>B, con B> 5 Tach A thanh

hai nhém, mbi nhém c6 50 phan s6, r6i thay mdi phan sd trong titng nhdm bang
phan s6 nho nhét trong nhom &y, ta duoc:

1 1 1 1 1 1 1 1
= + +—+..F + + +—..+ >
(101 102 103 150] (151 152 153 200)
>i.50+i.50=1+1=1
150 200 3 4 12

b) Tach A thanh bon nhém r6i cling lam nhu trén, ta duoc:
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— =>4+
8210828

Bai 2. Chting minh rang; § 1 L L 1 3

Fot—<-.
8 101 102 103 200 4

25 25 25 25 (1 1 1J+l 107 1 1 1

+=+ >
125 150 175 200 \5 6 7 8

Hudng dan giai
1 1 1 1
+

Goi A= + +o+—.
101 102 103 200

Ghép cac phan s6 ¢ hai dau va cac phan s6 cach déu hai dau thanh 50 cap.

1 1 1 1 1 1
= + + + Fot| —+—|=
(101 200) (102 199} (150 151)
301 301 301
= + +.ot
101.200 102.199 150.151

1 1 1
=301 + +..+
(101.200 102.199 150.151)

Xét mau ctia 50 phan s trong dau ngodc, theo cau a thi 101.200 c6 gia tri nho

nhat,150.151 ¢d gia tri 16n nhat, suy ra trong 50 phan s6 trong dau ngoac thi
L 16n nhat, nho nhat.
101.200 1

Do dé: A<30L— ~ 5o=301_305_3
101200 404 ~404 4

A 301 1 50— 301 300 300 5
150.151 453 453 480 8’

Vay: §<A<§
8 4

Bai 3. Cho A= 1+1+1+1+ .+ 1001 )
2 3 27 -1

Chting minh rang: a) A<100; b) A>50

Giai. a) D& chiing t6 rang A <100, ta chia A thanh 100 nhém:

A= 1+(1 1j+£i+ +1j+(1+ +lj+ +(1 +.. +Lj
2 3)\22 7 7)) \2 15 2% 2% -1)

Thay céc phan s8 trong mdi ddu d&u ngoéc bang phan s8 16n nhat trong dau
ngodc do, ta duoc:
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A<1+1.2+1.4+E.8+...+%.299
4 8 2

=100.

b) D€ chiing to rang A>50, ta thém va b6t 21100 roi viet A dudi dang sau:

A= 1+1+(1+1j+(1+ +ij+(1+ +iJ+ +( 1 +..+ L j— L
2 \3 22)\s ~ 22)\9 2¢) " \2%41 7 2%) 2%
Thay cac phan s§ trong mdi dau ngodc bang phan s& nhé nhat trong dau

ngoac do, ta dugc:

A>1+%+2—12.2+%.22+ . +21—100 299—21—100=1+%.100—21—100>50.
1 11 1

Bai 4:Cho A=— ... +
at &:Cho A=1+10 " 10a 200

Chttng minh rffmg: A> é

Hudng dan giai

1 1 1 1
=t ——F —
101 102 ' 103 200
1 1 1 1 1 1 1 1
> + + +....... + + + + [ +—
(150 150 ' 150 150) [200 200 ' 200 zooj
(c6 50 s6 han iVai)
NE 150 V@ 200
50 50 1 1 7
150 200 3 4 12
7
Vay A>
AT

1 1 1 1

Bai 5:Chting minh rdng S = ——+ —— 4 —— 4.4 — >~
ai 5:Chiimg minh rang S =707 470+ 7+ + 357,
Hudéng dan giai

Ta co:
1 1 1 1 1 1 1 1 1 1 1 1
S=—+—+—+. A —=| —F — o — || —F—F . — || —+—+
101 102 103 130 \101 102 110 111 112 120 121 122
1 1 1 1 1 1 10 1
Tacd —+ +..+ > + fod—=—"=_
101 102 110 110 110 110 110 11
1 1 1 1 1 1 10 1
—+ +..+ > + ot —=——=_
111 112 120 120 120 120 120 12
1 1 1 1 1 1 10 1
—+ +.o 4+ > + o —=—=_
121 122 130 130 130 130 130 13
1 1 1 431 429 1
= > — =
11 12 13 1716 1716 4

1

)

+
130

Trang 9
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Bai 6: Chitng minh: WIS B
2 3 4 32

Hudng dan giai

Theo bai ta co6

1 1 1 1 I (1 1 1 1 1 1 1 1
S=l+—+—+—+.+—=l+—+| —+— |+ =+t = [+ =+t — [+ =+t —
2 3 4 32 2 (3 4) (5 8) (9 16} [17 32)
Vi %lé’nhorn =
11 li6nhon £
567 8
1, i 16n hon —
9 15
ii1 hon —. Do dé
17 31 3
I (1 1 I 1 1 1 1 1 1 1
S>1+—+| = |[+| F=—F=—F=- |+ —F o+ — |+ =+ +—
2 (4 4) (8 8 8 8) (16 16} (32 32}

:>S>1+1+1+1+1+£:>S>3
2 2 2 2 2

1 1 1 1
Vav 1+ =+=+=+...+—>3(dpcm
Ay L+o+2+y T (dpem)
1 1 1 1 1 1

\e . R .
Bai 7: Chtrng minh rang: > as 6 L w3

Hudng dan giai
111 1 1

S oA=1-T4i .1 2
Taco 27478 16 32

=2A+ A= 1_1+1_1+i_i + 1_1+1_i+i_i
2 4 8 16 32 2 4 8 16 32 64

:>3A:1—i
64

63 1
3A=—<l1=> A<= .
= o <l= A< 3 (dpcm)

1 + 1 + 1 +...+ 1 )
1+3 1+3+5 1+3+5+7 1+3+5+7+...+101

Bai 8:Cho biéu thitc: B =
, ) 3
Chttng minh B < "

Hudng dan giai
1 1 1 1
+ + +..+
1+3 1+3+5 1+3+5+7 1+3+5+7+...+101

Nhan xét: Vi:

Tacod B=
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1+3=4=2?
1+3+5=9=3">3.2
1+3+5+7=16=4°>4.3

1+3+5+7+...+101=51* >51.50

Suy ra:

1 1 1 1
B=—t+—4+—+.+—

4 9 16 51

1 1 1 1
B<—+—+—+.+——

4 23 34 50.51

1 1111 1 1
B<—4—-—-4+-—-"+.+———

4 2 3 3 4 50 51

3.1

4 o1
B<§

4

Dang 2: Tong lity thira

Phuong phap:

So sanh cac s6 hang trong tong véi cac s6 hang trong tong lién tiép dé€ tim mdi quan
hé. Néu mudn chirng minh 16n hon 1 gid tri k nao d6, ta can so sanh véi s6 hang c6 mau
l6n hon, va nguoc lai

Bai 1: Chitng minh rang A= L 1 +i+

.t
27 100?
Huwdng dan giai

<1

Ta thdy bai toan c6 dang tdng cac lay thira bac hai, nén ta sé phan tich tdng A nhu
sau:
1 1 1 1 1
A=——m+—+—+..+ +
22 33 44 99.99 100.100
Dén day ta sé so sanh véi phan sd c6 mau nhé hon, vi yéu cau bai toan la chiing
minh nho hon.
1 1 1 1 1
A<—+—+—+...+ +
12 23 34 98.99 99.100

I REE R

1 1

A<-——«<1
1 100
Bai 1: Cho A—i+i2+i2+...+ 12
22 3 4 100

Chting minh rang A< % .

Huéng dan giai
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Gitt nguyén phan so 21 con cac phan sd khac thay bang cac phan s6 16n hon,

1 1 1 1 1
taco: A<k—4+—+—+.. +—==

> +B
2° 23 34 99.100 4

Dedangtmhduoc B—%—l+1—E i—i l—i

3 3 4 7 99 100 2 100

Do do: A<1+1—i §
4 2 100 4
Bai 2: Cho A=i2+i2+i2+....+i2+...+ 5 .Chl'rngminhréng: i<A<1.
5 6 7 n 2004 65 4
Hudng dan giai
, 1 1 1 1 1 1 1 1 1
Tacd: A==+ +S+.+—+..+ Sttt
5 6 7 n 2004 45 56 6.7 2003.2004
a1t 1111 1

+=—..
455 6 6 2003 2004

_acl 1 _501-1 500 500 1

4 2004 2004 2004 2000 4

Mat khac, A>i+i+i+ ..... +; l—1+1—l+£_ ,,,,, +L__l
56 6.7 7.8 20042005 5 6 6 7 7 2004 2005

asi_ L 40 80 7 7 _1 .,

5 2005 2005 401 401 455 65

1 1
T D) va (2 —<A<=;
(D va (2) suyra o 1

Bai 3:Chung to i2+ 12+ - 5
2° 3 2019

<1.

Hudéng dan giai
1 1 1 1 1 1
Sttt <
2° 3 2019° 12 23 2018.2019
1111 1 1 1 1 2018

et —
12 2 3 2018 2019 2019 2019

Bai 4:Chting minh rang A<% vOi A=5—12+5—23+5£4+...+5%—§).

Hudng dan giai

1 2 3 99
A:¥+¥+5_4+.“+W
SEA=T+ S S

55 +§+...+5ﬁ
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1 1 1 1 99

:>4A_—+5—2+53 +5E_51W
1 1 1
:>20A:1+—+...+F—§

:>20A—4A:(1+%+ +i—ij—(1+i+...+i—£j

2 99
:>16A:1_5E+51W<1
= A<i
16
7 11 15 2019 9
Bai 5:Cho A—§ gt . Chting minh rang A<§

Hudéng dan giai
7 11 15 2019
3 32 33 ot 3504

Ta co: 3A= 7+1—31 E+ 2019

A=

11 15 2019 7 11 15 2019
Suyra 3A—A:(7+— ¥+...+Wj—(§+?+?+...+357)

11 7 15 11 2019 2015 2019

2A=T7+ €—§+32 32+...+ R R
2A= 7+:+3jiz+ .+35i;3_%
2A:7+4(%+3—12+3—13+...+35—103j_%

Dat B=%+3i2+3£3+_.+35_%3

3B = 1+;+3i+ +35102

3B—B:1+%+3i2+...+i—(1+i+i+ +i)

3502 3 32 33 3503
1 1 1 1 1 1 1
2B=1+ 5_5 3_2 32+"'+3502_3502_3503
1
2B = 1_F

1 1
B :E[l—ﬁj
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

1(1_ 1 H 2009 .., 2 2019 , 2 2019

Do dé6 2A:7+4|:E 3503 _35T - _3503 - 3504 - _3503 - 3504

9 1 2019 9 . 9
1 2 3 4 99 100 3
3 32+33 3—4++3E_31W<E
Hudng dan giai
1 2 3 4 99 100 3
3 % 3 3 3% 3% 16

2 3 4 99 100
3¢ F g g

= 4A<1—§+———+...+——— (1)

1 1 1 1 1
:>BB=2+§—3—2+¥+...+3?—3E

:>4B:B+BB=3—%<3:B<§ (2)
3 4

Til’(l)Vé(Z):4A<B<§3A<i.
4 16

‘s . . 3.8 15 -1 .. . A
Bai 7: Cho neZ, n> 2. Chting té rang P:Z+§+E+m+ " khong la s6 nguyeén.

Hudéng dan giai

, 3 8 15 nf-1 4-1 9-1 16-1 n®-1
Taco:P:Z+—+—+...+ = + + ot

9 16 n 4 9 16  n
1 1 1 1 1 1
—1——2+1—§+1——2+ +1—F=n—1—(22+¥+...+—2)<n—1 (1)
Laico: +—=+ L <—+ L +..+ 1 —1—1+1—1+l—1+ +L—l
2 12 23 (n-1).n 2 2 3 3 4 n-1 n

Suy ra: P>n—1—(1—%j:n—2+%>n—2 (2)
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

Vay n—2<P<n-1nén P khong phai s6 nguyén.

Bai 8: Chiing minh rang: A= 23 >+ 25 >+ 27 >t +%<1
1720 2°.3° 34 9°.10
Hudng dan giai
Ta co:
= 3 + > + ! +.o —I—i
12.2% 223 34 9%.10?
:22—12+32—22+42—32+ +102—92
12.2 22.3° 34 92,107
S S S S
1?22 22 F F K 9% 107
=1- % <1
Bai 9: Chttng minh rang: S = t 1t 1 L LHPE

7t

Hudéng dan giai

1 1 1 1 1 1 1 S 55 1 1 1 1
7Ty Ty e g T Ty w7
Bai 10: Chting minh rang: B=1+3—12+%+...+32—]605<%
Hudéng dan giai
1 1 1 1 1 1 2B 1 1 1 1
5823—2+3—3+3—4+...+W:>B—§B=?=§—3zw<§:>8<§
\e 1.1 1 1 . Sy A 21N o Ap A A
Bai 11:Cho P=S+ S+ +..+ > .Chitng minh rang P khong phai la mot s6 tye nhién.
1 2° 3 2019
Hudng dan giai
Ta co:
1
F
1 11
—<=.=
2° 12
111
3 23
1 1 1

< .
2019° 2018 2019
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6
1 1

=P<l+— —tt
12 23 3.4 2018.2019
:>P<1+1—1 E—1+1—1+...+L—L
2 3 3 4 2018 2019
:>P<2—L
2019

Vay P khong phaila mét s6 ty nhién.

2012 2012 2012 2012
+ + +ot <
2011 +1 2011°+2 2011*°+3 20117 +2011
Hudng dan giai

Bai 12: Chting minh rang: 1<

2012 2012 2012 2012

a co: < , < , trong tw nhuw vay :
20112+1 2011 " 20112+2 20112 &1 Y
A< 2012 N 2012 o 2012 _2012.2011 _ 2012 2 A<a
2011° 20117 2011° 20112 2011
2012 2012 2012 2012
Mat khac: —> > , : = > , Teong ty nhu vay:
20117 +1 2011242011 ~ 20112 +2 2011%>+2011
,_ 2012 2012 2012 20122011 _ 20122011 _
20112 +2011 20112 +2011 20112 +2011 2011*>+2011 2011(2011+1)

Bai 13:Chirng minh: L + i >10
5 f f f e Voo
Hudng dan giai
1 1 1 1 1 1 1

. >
I Jloo f J100' J’ Jloo 99 T 100
S :—+—+—+ ..... +—>100.—=10

N NI - J100 J100

+i>10

1 1 1
Vay =+ —=+—F+.....
P2 BT oo
\s . Sy 1 1
Bai 14:Ching minh rang: N = ZtE gt o
Hudéng dan giai

Ta co:

Co N =i+i+i+

AT

Matkhaci2 1
2° 12

11
1 2

1 1 11
— el — =
¥ 23 2 3

1 1
< — =
4> 34

11
3 4
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

1 1 1 1

L—mm =
100> 99.100 99 100

Nen N<i-=42-2,1 1, 1 L., 1
2 2 3 3 4 99 100 100

Dang 3: Tich caa mét day
Phuong phap:
a_a+m a a_a+m

V6i dang tich ta st dung tinh chat: a <l=> =< voim>0va —>1=—>
b b+m b b b+m

voi m>0.
Bai 1. Cho A:EEE— (1)
246
7 . M 2 1
Chttng minh rang A° < —

201

Giai. Biéu thtiic A c6 tich cua 100 phan sd nho hon 1, trong do6 cac t&e déu 1é,
cdc mau déu chdn. Ta dwa ra bi€u thitc trung gian 1a mot tich cac phan s6 ma cac te
déu chan, cic mau déu 1é. Thém 1 vao t& va mau cua moi phan s6 cua A, gia tri
moi phan s6 tang thém, do d6

200

245 20 @)
3’57201

Nhan (1) v6i (2) theo tirng vé ta duoc:

A (L35 199)(246 200
246 200)\ 357 201

V& phai ctia bat dang thiic trén bang:

1(35..199) ~ 246.200 _ 1
2.4.6..200 (35..199).201 201

§Z ..... @.Chl’mg minh rang: M <0,04.
68 632

Hudng dan giai
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6
1357 @M2468 @j 1

46877632

3'57977633) 633

; <g; 631 @nenM2<M.N =M <0,39

" 632 632

1+ L
24

1+L 1A

Bai3:Cho A — |1+ - 1
1.3 3.5 2017.2019

Chting minh rang A <27

Hudng dan giai

Tacd A= 1+L 1+i 1+i _1+;
1.3 2.4 3.5 2017.2019

4 9 16 4072324 2 ﬁ 44 2018.2018  2.3.4...2018 2.3.4...2018
0 1.372.4°3.572017.2019  1.3°2.4 3.5 72017.2019 1.2.3...2017 3.4.5...2019
- 2018.i < 2019.i =2,

2019 2019
Vay A < 2.

. 1)1 )1 1 , 1
Bai 4: Cho A=(y—lj(?—lj(z—l}..(looz —1} So sanh A véi -

Hudng dan giai
Ta thay tich A gobm 99 s6 am :

1 )1 1 13 24  99.101) -101
N | R === Ma
(4 j(g j (10000 j (2.2 3.3 100.100) 200 ’

101 1 -101 -1
> =< —
200 2 200 2

-1
Vay A<—
.y 2

Dang 5. Bit ding thitc dang chit
Phwong phap:

+ Vi cac sO thuc duong a, b bat ki, taluén cé a

\%
o
® |
IA
Tl

+ Vi cac s0 thuc duong a, b, ¢, d bat ki, ta co:
- Néu E<1th‘1 a_ a+c
b b b+c

SNéu 2o 2.52%C
b b b+c
_Né’u §<£th‘lg<ﬂ<£
b d b b+d d

Luu y: Truede khi ap dung cac bat dang thizc vé ti s ta phai chitng minh.
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

Bai 1.Cho a, b, ¢ 1a cac s8 thuc duwong bat ki. Chiing minh rang:
a b c
+

1< +
a+b b+c c+a

<2

Hudng dan giai
a a

1) Via,b,c>0nén a+b+c>a+b>0. = < .
a+b+c a+b

b . c c
< va < .
a+b+c b+c a+b+c c+a

Tuwong ty

Cong v€ vaéi vé ba bat dang thire cung chiéu ta duogc

a b c _a+b+c
+ + > =1.
a+b b+c c+a a+b+c
i , . .. . . X X X+k
2) Trude hét ta chitng minh véi x, y, k 1a cac s6 duwong va — <1 thi ; < m .

X x+k k(x-y)
That vay xét hieu —— =
Y y+k  y(y+K)

Doa<b+c;b<c+a; c<a+bnéntaco :

<0 doy(y+k)>0vax-y<0 (do gia thiét x<y).

a a+a b - b+b ¢ __C+c
b+c b+c+a’ c+a c+a+b " a+b a+b+c

Cong vé& vdi vé& ba bat dang thitc cing chiéu ta duoc :
a b c 2@+b+c
+ < ( )_ 2.
b+c c+a a+b a+b+c

a b C

Do do: 1< + +
a+b b+c c+a

<2

Bai2.Cho a, b, ¢, d 1a c4c s& thiee dwong bat ki. Chiing minh rang;
a b C d
+ + + <
a+b+c b+c+d c+d+a d+a+b

1<

Hudng dan giai

1) Via,b,c>0nén a+b+c+d>a+b+c>0=> a < a .
a+b+c+d a+b+c
b b c c ) d d

Tuwong tw

< ; < ; < ..
a+b+c+d b+c+d a+b+c+d c+d+a a+b+c+d d+a+b

Cong v€ vi vé ba bat dang thirc cung chiéu ta dugc

a b C d a+b+c+d
+ + + > =1
a+b+c b+c+d c+d+a d+a+b a+b+c+d
7 N, ’ . s . \ /4 ~ \ X \ X X + k
2) Trudce hét ta ching minh vdi x, y, k 1a cac s& duong va — <1 thi ; < m .
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

N X X+k _k(x-y) i
Théat vay xét hiéu —— = <0 doy(y+k)>0vax-y<0 (do gia thiét x <y).
y y V4K y(y+Kk) yly y & y

Doa<a+b+c;b<b+c+d; c<c+d+a;d<d+a+b néntacod :

a<a+d_b<b+a_c<c+b_d<d+c
a+b+c a+b+c+d’'b+c+d b+c+d+a'c+d+a c+d+a+b'd+a+b d+a+b+c

Cdng v€ v4i v€ ba bat dang thikc cung chiéu ta dwoc :

a b c d 2(a+b+c+d)
+ + =
a+b+c b+c+d c+d+a d+a+b a+b+c+d
Do do: 1< a b c d

+ + + <
a+b+c b+c+d c+d+a d+a+b
Bai 3: Cho X,Y,z,teN*

X y z t

Chting minh rang: M = + + + co gia tri khong phai
X+y+z X+y+t y+z+t xX+z+t

la s tw nhién.

Hudng dan giai

Ta co:
X X X
< < : y < y < y
X+y+2Z+t X+Yy+Z X+Yy X+y+z+t X+y+t x+y
yA Z yA t t yA
< < : < <

X+Y+Z+t y+Z+t zZ+t X+y+Z+t X+zZ+t z4t
o xy+zat o [ Xy +(L+Lj
X+y+z+t X+y X+Vy Z+t z+t

=1<M <2
Vay A co gia tri khong nguyeén

Bai 4 :Cho a,b,cla d6 dai ba canh ciia mot tam giac
Chting minh rang: ab+bc+ca<a’®+b®+c’<2(ab+bc+ca)
Hudng dan giai

0<(a-b)"=(a-b)(a—b)=a*>-2ab+b*=a’+b?>2ab

Tuong tu: b° +¢® > 2bc;c* +a° > 2ca;

=a’ +b* +b*+c® +¢* +a’ > 2ab+ 2bc + 2ca

= 2(a”+b” +c*)22(ab+hbc +ca)

=a’+b*+c’>ab+bc+ca (1)

+)Theo bat dang thitc tam giac ta co: @ <b+C,nhan ca 2 vé véi aduong ta duoc:
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a’ <ab+ac. Tuong tu: b> <ba+bc;c® <ca+ch
—a’+b*+c’<ab+ac+ba+bc+ca+cbh=2(ab+bc+ca) (2)
Tt (1) va (2) suy ra diéu phai chttng minh.
a b C
+ +
bc+1 ac+1 ab+1

<2

Bai 5:Cho ba s6 duong 0 <a <b <¢ <1.Chtng minh rang;

Hudng dan giai
Vi0O<a<b<c<lnén:

(a-1)(b-1)20eab+lzatbe <t o ¢ < C
ab+1 a+b ab+1 a+b
Tuong tuy: a < a 2); b < b (3)
bc+1 b+c ac+1 a+c
Dodo:a+b+cﬁa+b+c 4)
bc+1 ac+1 ab+1 b+c a+c a+b
2 b
N b LS 2a . 2b s 2c  2(a+ +c):2(5)

"b+c a+cCc a+b a+b+c a+b+c a+b+c a+b+c

a b c
+ +
bc+1 ac+1 ab+1

Bai 6:Cho ba s& a,b,Cthéaman 0<a<b+1<c+2va a+b+c=1.Tim gia tri nho nhat

<2 (dfcm)

Tt (4) va (5) suy ra:

cua C.

Hudng dan giai
Vi0<a<b+l<c+2nén O0<a+b+1+Cc+2<C+2+C+2+C+2
—=0<4<3c+6(via+b+c=1)

Hay 3C2—2:>CZ—§

2
Vay gia tri nho nhat cta Cla —gkhi dé a+b=

w | o

Bai 7:Cho a>2,b>2 . Chtng minh ab>a+b

Hudng dan giai

T1‘1a>2:>£<1; b>2:>1<1
a 2 b 2
Suyra£+1<1:>a—+b<1
a b ab

Vay ab>a+b
Bai 8:Cho cacs6 0<a, <@, <&, <......< &;.Chting minh rang:
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Hudng dan giai

Ta co:

a+a,+a,+a,+a; <da;

g +a; + 83 +8, + 8, <38,

a +a, +8;+a, +a;<5a;
Suy ra @, +a, + ... +ay, <5(ag+ay, +ay;)
& +8+8+.tAs

85 + &y + a5

Bai 9:Biét X € Qva 0< x<1.Chtng minh X" <Xxvdi heN,n>2

Vay

Hudng dan giai
Xét X" —x=x(x""-1)
0<x<1=Xx"-1<0;x>0=X"—x<0
Suy ra diéu phai chttng minh
Bai 10:Cho cac s8 a,b,Ckhong &m thdéa man : a+ 3¢ =2016;a+2b=2017.Tim gia
tri 16n nhat caa biéu thiec P=a+b+c
Hudng dan giai
Ta c6: a+3c=2016(1) va a+2b=2017(2)
Tt (1) =>a=2016-3c

Lay (2) —(1)ta duoc 2b—3c=1<b= 1+23°.1<hi do:
P=a+b+c=(2016-3c)+ 110 +c:(2016+%j+ —bc+3c+2c :2016%—%

Vi a,b,Ckhong &m nén P=2016%—232016%, MaXP=2016%<:>C=O

Bai 11:Cho 20 s& nguyén khéac 0: &;,8,,8,.....,8,5 cd cac tinh chat sau:
* a1a s6 duong
*Tdng ctia ba s6 viét lién nhau bat ky la mot s6 duong.
*Tong cua 20 sd d6 1a s6 am
Chting minh rang: 8,.8,, +8,,.8,, <&,.a,
Hudéng dan giai

Ta co:
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a+(a,+a,+a,)+t(ay+ay, +ay,)+ay, +(as+a,+ay)+(a,+ay+ay,)<0
a>0,a,+a,+a,>0;..;a,+a,+a,>0a.+a,+a,>0a,+a,+a,,>0=a,<0
Cang nhu vay:

(88, +8) et (@ + 8y + 8y, )+ 8y + 8y + (g + 8y + 8y ) + (B T8 + 8y ) <O
=a,+a,<0

Mit khac, &, +a,,+a, >0=a, >0

Tt cac diéu kién & >0;a,, >0;a, <0=a.a, +a,.8, <aa,(dfcm)
Bai 12:Tim gid tri nho nhat caa P =X+ Jx+1
Hudng dan giai
Ta co: sz;&ZO: x+\/§20:> P:x+\/§+121
Dau "="xay ra khi x=0(tmdk).Vvay P, =0<x=0
Bai 13:Cho a, b, c 1a d6 dai ba canh ctia m6t tam gidc. Chitng minh rang:

+ + >1
b+c c+a a+b

Hudng dan giai

Via, b, cla do dai ba canh cia mdt tam gidc nén ta co

a a
<l= >

b+c b+c b+c

0<

Via la s6 duwong nén theo tinh chdt cua ti sO ta du’oc 2 5 2

+¢ a+b+c
Do do ta co ﬂ/
b+c a+b+c
, . b C
Chtrng minh twong ty ta duoc
c+a a+b+c a+b a+b+c

Cong theo vé& ba bat dang thtic trén ta duwoc \/ J \/ >1
c+a a+b

Vay bai toan dwoc chitng minh.
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6
CHUYEN DE 12: PONG DU THUC

A. Kién thiic cdn nhé
1. Dinh nghia
Cho a,b 1a céc s6 nguyén va N 1a s6 nguyén duong. Ta dinh nghia a dong du véi
b theo mddun N va ki hiéula: a=b(modn), néu & va b cé cling s6 dw khi chia cho n.
Chii iy : a) a=b(modm) la mot dong duw thirc voi a la vé'trai, b 1a vé phai.
b) a=b(modm) < a-b:m <« 3Jtez saochoa=b+mt.
¢) Néu a va b khong dong du vdi nhau theo médun m ta ky hiéu :
a # b (mod m).
d) Néu a chiacho b du r thi a=r(modb)
2. Tinh chat
1. Tinh chat phan xa : a = a (mod m).
2. Tinh chat d6ixtng: a=b(modm) = b = a(mod m).
3. Tinh chat béc cau :

a=b(modm),b=cmodm) = a

¢ (mod m).
4. Cong hay tri titng vé€ ctia dong du thirc c6 cing modun :
a=b(modm); c=d(modm) = a+c=b +d(modm)
Tong quat: ai= bi(modm),i=1;2;..;k =
art axt..t ak=bi£ b2x...£ bk (mod m).
5.a) Nhan hai v€ ctia dong du thitc v6i mot s6 nguyén :
a=b(modm) = ka=kb(modm) véik €Z
b)Nhan hai vé va mddun cta dong du thitc véi mot s6 nguyén duong:
a =b(modm) = ka = kb (mod km) véik € N*
6. Nhan tung vé ctia nhiéu dong du thire ¢6 cung mddun :
a=b(modm); ¢c=d(modm) = ac = bd (mod m)
Tong quat ai= bi (mod m),i=1;2;..; k = a1 az...ax = bib2...bx (mod m).
7. Nang hai v€ cia mot dong du thirc 1én cuing mot liy thira :
a =b (mod m) = ak= b* (mod m) (k € N¥)

8. Néu hai s6 dong dw véi nhau theo nhiéu mdédun thi ching dong dw véi nhau theo
modun la BCNN ctia cac modun &y :

a=b(modmi),i=1;2;..;k = a = b (mod [mi; mz;...;mx]). Pac biét néu (mi, m;) =
1 (,j=1,2;..; k) thi
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a = b (mod mi) = a = b (mod mi. mo.....mx).

9.Néu a = b (mod m) thitdp hop cac wdc chung ctia a va m bang tap hop cac wdc
chung ctia b va m.

Dacbiét: a =b (mod m) = (a, m)=(b, m)

10. Chia hai v€ va moédun ciia mot dong du cho mot wéc duwong chung cta chung :

a =b (mod m), k € UC(a,b,m), k>0 :Ezg(mod%j

Pécbiét: ac = bc (mod m) = a = b | mod m
(c,m)

B. CAC DANG TOAN THUONG GAP

7~ Dang 1: St dung dong du thirc trong cac bai todn chitng minh chia hét

* Co s6 phuwong phap:Khi s§ du trong phép chia a cho m bang 0 thi a : m. Nhu vay dé
chiing toa : m ta chting minh a = 0 (mod m)

* Vi du minh hoa:

Bai toan 1. Chiing minh réng: (2222%* + 5555 ):7

Hudng dan gidi
Taco: 2222=3(mod7) hay 2222 =—4(mod7) = 2222%% = (-4)"" (mod 7) (*)
Mit khac 5555 = 4(mod 7) = 5555%% = 422 (mod7) (**)
Twe (%) va (*)
= (2222 +5555™ ) =| (~4)™ + 4% | (mod7)
= (22227 +5555" ) = ~47 (4% ~1)(mod 7)

Talaico: 4 =(£) " =64"" ma 64=1(mod7) = 4** =1(mod7)
= 4% —1=0(mod7) = —4%% (4** —1) = 0(mod7)
Do vay (2222 +5555”%) =0(mod7) hay (2222 + 5555 ):7
Bai toan 2. Chting minh réng: A=(7.5"" +12.6" )19
Hudng dan gidi
Ta c6:
57" =(5?) =25" = A=7.25" +12.6"
25=6(mod19) = 25" =6"(mod19) = A=7.6" +12.6' (mod19) <> A=19.6" (mod19)
= A=0(mod19) = A:19
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Bai toan 3. Chting minh rang 1221+ 11721 133 (n € N)
Hué6ng dan gidi

Cich 1:Ta 6 122 =144 = 11(mod 133) ; 112 =121 = —12(mod 133)
Dodé 122+1=12. (12%)" = 12. 11" (mod 133)

1172 =112 11"= -12. 11" (mod 133)
Do d6 12271+ 1172= 12, 11" = 12. 117= 0 (mod 133).
Vay voin e N thi 1221+ 112: 133 .
Ciich 2: Ta c6122 =144 = 11(mod 133) =122n= 11" (mod 133) (1)
Ma 12 = — 112 (mod 133) (2) Nhan v& vé6i vé& caa (1) va (2) ta ¢6 -
122,12 = 11 (= 112) (mod 133) = 1221= 1172 (mod 133)
122414 1102 = 0 (mod 133) hay 1221+ 1172} 133,

Bai toan 4. Chiing minh r:?mg: A= (222n + 5)57(Vn eN )

Hudng dan gidi
Tacé 2°=8=1(mod7)
Ta di tim s8 dw ctia 2*" khi chia cho 3 (day chinh la diém m&u chét ctia bai toan).
Vi 4=1(mod3) = 4" =1(mod3) = 2*" =1(mod3) hay N chia cho 3 du 1.
Giast: 22" =3k +1(k e N)
Khi d6 ta c6: A=2%"+5=2.8"+5
Vi 8¢ =1(mod7)=2.8=2(mod7)=2.8" +5=2+5(mod7)
= A=0(mod7)
Vay A:7
7~ Dang 2: St dung dong dw thirc tim s6 duw
* Co s6 phuwong phap:Véi hai sd nguyén a va m, m > 0 ludn c6 duy nhat cdp sd nguyén g,
rsao choa=mq+r, 0<r<m.Pé tim s6 du r trong phép chia a cho m ta can tim r sao cho
a=r(mod m)
O<r<m
* Vi du minh hoa:

Bai toan 1. Tim s& du khi chia 3% cho 7.

Hudng dan gidi
Ta co
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3 =2(mod7)=3° 5(32 )3 =1(mod7)

=(3°)" =1(mod7) & 3 =1(mod7)

Mt khac 3 =2(mod7) = 3 =3%.3* =1.2(mod 7) = 3200 -7 qw 2.
Nhan xét:

D€ tim s6 du khi chia @" cho b > 0, ta 18y liy thira v6i s6 mii ting dan ctia a chia cho b dé
tim s6 dw. Ta sé dung lai d€ xem xét khi tim dwoc s6 du ¢d gia tri tuyét d6i nho hodc la
mot gia tri dac biét cé lién quan dén bai toan.

Bai toan 2. Tim s6 dw trong phép chia 5 + 7° cho 12.

Hudng dan gidi
Ta co
52 =1(mod12) = (52) " =1(mod12) < 5° =1(mod12)(*)

25

7% =1(mod12) = (7°)” =1(mod12) < 7% =1(mod12)(**)
Tir (*);(**) =57+ 7% cho 12 du 2.

Bai toan 3. Tim s6 du cta s6 A = 3% + 4% khi chia cho 11

Hudng dan gidi
Ta cé 3° = 243=1(mod11) = (3°)" =1(mod11) = 3" =1(mod11)(1)

Mit khdc 4° =1024 =1(mod11) = (4°)" =1(mod11)=> 42 =1(mod11)(2)

T (1);(2) — 56 dw ctia s8 A = 3" + 4 Khi chia cho 11 1a 2.

Bai toan 4. a) Tim s6 du trong phép chia 1532°~1 cho 9.
b) Tim s& du trong phép chia 2016*'® +2 cho 5

Hudng dan gidi
a) Tacd1532=9.170+2 = 2 (mod 9) do d6 1532°= 2° (mod 9) = 1532°-1 = 2°-1
(mod 9). Vi25—1=31 = 4 (mod 9). Do d6

1532° -1 = 4 (mod 9). Vay s0 du can tim la 4.

b) Ta ¢6 2016 = 1 (mod 5) do d6 2016*¢= 12018 (mod 5)
suy ra 201621 +2 = 12018+ 2 (mod 5). Vil +2=3 = 3 (mod 5).
Do d6 20162 +2 = 3 (mod 5).

Vay s0 du can tim la 3.
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7~ Dang 3: Tim diéu kién ctia bién d€ chia hét
* Co s0 phuwong phap: Dua vao tinh chat caa dong du thic vé s6 du d€ tim ra diéu kién
ctia an dé biéu thirc chia hét.

* Vi du minh hoa:

Bai toan 1. Tim s6 tw nhién N sao cho: a. (23n+4 + 32”+1)319 b. (n.2” +1)f3

Huéng dan gidi

a.Tacé 2 +3" =16.8" +3.9"
Vi 16 =—-3(mod19) =16.8" = -3.8" (mod19)
= (16.8" +3.9" )19 & (~3).8" +3.9" = 0(mod19)
< 9"-8" =0(mod19) < 9" =8"(mod19)
=n=0
vi trai lai 9" =8"(mod19) = 9=8(mod19) la vé ly
Vay n=0.
b.Ta xét cac treong hop sau
Trwong hop 1
Néu n=3k(keN)=n.2"i3=n.2"+153= loai
Truwong hop 2
Néu n=3k+1(k e N)=n.2" +1=(3k +1).2%" +1=3k 2% + 2% 4 1=3Kk 2% + 2.8 +1
=n2" +1:3< (2.8 +1):3

=-1(mod3) = 8" =(-1)" (mod3)
= 2.8 +113 < 2,(-1) +1=0(mod3)
tuong duong véi k chdn < k=2m(meN)=n=6m+1(meN)
Trwong hop 3
Néu
n=3k+2(keN)=n.2"+1=(3k+2).2%"?+1
=3k.3%"? 4 2.2%% 1 1=3k.2*"? + 8 11
= (n.2"+1):3 < (-1)"" +1=0(mod3)
= k+11¢ k=2m(meN)=n=6m+2(meN)

Vay diéu kién can tim 1a m=1(mod6) hoic m=2(mod6).

Bai toan 2.Tim s0 ty nhién n ¢ 4 chit s6 sao cho chia n cho 131 thi dw 112 va chia n cho
132 thi du 98.
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Hudng dan gidi
n =98(mod132) = n =132k + 98(k « N)(1)
—132+98 =112(mod131)
= k+98+33 :112+33(mod131) =k 514(mod131)
= k=131m+14(me N)(2)

Tw (1) va (2) n=131.132m+1946 = n =1946
7~ Dang 4: Tim mot chir sd tan cung
* Co s0 phuwong phap:
Néu a=r(mod10);0<r <b thi r 1a chit s§ tan cling cta a.
Ta can lvu y mot sO tinh chat sau:
Tinh chat 1
Néu a c6 chit s6 tan ciing 1a 0;1;5;6 thi @" cling c6 chit s8 tan cing nhu a nghia la
a" =a(mod10)
Tinh chat 2
Né&u a c6 chir s6 tan cting bing 4;9 thi @° ¢6 chit s6 tan cling béang 6;1.
Nghia la: Néu a=4(mod10) = a* =6(mod10) = a* =6(mod10)
Néu a=9(mod10) = a’ =1(mod10) = a* =1(mod10)
Do vay dé tim chit s6 tan cling ctia @" ta chia N cho 2.
Tinh chadt 3
Néu a ¢ chir sO tan cung la 2;3;7;8 thi ta ap dung mot trong cac két qua sau:
2" =6(mod10);3" =1(mod10);7* =1(mod10);8* =6(mod10)
Do vay dé€ tim chit s6 tan cing ctia @" ta chia n cho 4.
* Vi du minh hoa:
Bai toan 1.Cho s8 A =2012"" tim chit s6 tan cung ctia A.
Hudng dan gidi
Ta c6 2013=4.503+1
Vi 2012 = 2(mod10) = 2012* = 6(mod10)
= (2012*)" =6(mod10) < 20122 = 6(mod10)
= 2012*" =6.2(mod10) <> 2012*°* = 2(mod10)
Vay A c¢6 chit s6 tan cung 1a 2.

Bai toan 2.Cho B =1978"%" tim chit s tan ciing ctia B.
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Hudng dan gidi
1978 =8(mod10) =1978" = 6(mod10)
1986° = 0(mod 4) =1986 = 4k (k € N)
= C =1978" =6(mod10)
Vay chit s6 tan cung ctia B 1a 6.
7~ Dang 5: Tim hai chit s6 tin cung
* Co s6 phwong phap: Néu a=r(mod100);10 <r <100 thi r a cht s§ tin cling ctia a.
Ta can lvu y moét sO tinh chat sau:
2% =76(mod100);3* =01(mod100);6° = (mod100)
7° =01(mod100);5° = 25(mod100)
76" = 76(mod100); 25" = 25(mod100)(Vn > 2)
a=0(mod10) = a* = 01(mod100)
a=13;7;9(mod10) = a* = 01(mod100)
a=5(mod10) = a** = 25(mod100)
a=2;4,6,8=a” =76(mod100)

Tt d6 ta co:

Do vay dé tim hai chit s8 tdn ciing ctia @" ta chia n cho 20.

* Vi du minh hoa:

Bai toan 1.Cho s8 A =2012""" tim hai chit s6 tan cling ctia A.
Hudng dan gidi

Ta co

2013=20.100+13

2012 = 2(mod10) = 2012% = 76(mod100)
— (2012%)" =76(mod100) «> 2012™* =76(mod100)(1)

2012 =12(mod100) = 2012° =12° (mod100) = 2012° =84(mod100)
= 2012° =56(mod100) = 2012 =56(mod100) = 2012 = 72(mod100)(2)
Tu (1) va (2) = 20127 = 2012220127 = 76.72(mod100) <> 2012™ = 72(mod100)

Mat khac

Vay A c6 hai chit s6 tan cung la: 72

Bai toan 2.Tim hai chit s0 tan cing ctia cac s6 sau

a. A=7" b. B=29"" c. C=1978%
Hudng dan gidi

a. Vi 7* =01(mod100) nén ta di tim s§ dw khi chia 9" cho 4.

Ta co
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9=1(mod4)=9" =1(mod4)=9" =4k(keN)

= A=7" =7%1=7,(7*)' =7.01(m0d100) = 7 =07(mod100)
Vay A c6 hai chit s0 tan cung la 07.

b. Vi 29 = 01(mod100) =>nén ta di tim s& dw khi chia 9% cho 10
Ta co:

9 =-1(mod10) = 9™ =1(mod10) = 9** =10k +1(k € N)

= B =20 = 20,(29°)" = 29.01(mod100) < B = 29(mod100)
Vay B c6 hai chit s6 tan cung la 29.

c. Vi C =6(mod10) = C* =76(mod100) = C*" = 76(mod100)
Mat khac

1986 = 6(mod 20) = 1986° =16(mod 20)

= C =1978™** = (1978")".1978" =1978".76 (mod 100)

Talaico:

1978 = —22(mod100) = 1978" = 56(mod100) = (19784 )4 =56"(mod100)

= 1978 = 76(mod100)

= C =96.76(mod100) < C = 76(mod100)

Vay C c6 hai chi s6 tan cung la 76.

~ Dang 6: St dung dong dw thitc trong cac bai toan vé s6 chinh phwong

* Co sd phwong phap:

S& chinh phuong 1a s8 c6 dang n’(neN)

Ta di chitng minh mét s6 tinh chat co ban ctia s8 chinh phuong bang dong duw :

1. S6 chinh phwong khi chia cho 3 chi ¢6 hai s6 dw 1a 0 hoac 1.

That vay ta di xét cac treong hop sau

Véi n=3k = n=0(mod3) = n*=0’(mod3) <> n’ =0(mod3) s6 du bdng 0

V6i n =3k 1= n=+1(mod3) = n? =(+1)"(mod3) < n? =1(mod3) = s8 du bing.
2. SO chinh phuong khi chia cho 4 chi ¢6 hai s6 dw 1a 0 hodc 1.

Chtrng minh twong tu :

Véi n=4k =n=0(mod4) = n®=0%*(mod4) = n=0(mod4) = s& du bing 0.

V6i n =4k +1=>n=+1(mod4) = n? =(+1)’mod4 < n? =1(mod4) = s& du bing 1.
Véi n=4k+2=n=2(mod4)=n’=2? =4(mod4) < n’ =0(mod4) = s6 du bing 0.
3. S6 chinh phwong khi chia cho 8 chi ¢6 ba s& dw 1a 0,1 hodc 4.

Tuong ty ta xét cac treong hop sau :
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n=8k = n=0(mod8) = n’ =0(mod8)
n=8k £1= n=1+1(mod8)= n*=1(mod8)
n=8k+2=n=12(mod8)= n’ s(iz)2 =4(mod8)
n =8k +3= n=1+3(mod8) = n* =(43)’(mod8) < n? =1(mod8)
n=8k +4=n=4(mod8)= n” =4%(mod8) < n’ = 0(mod8)

Hoan toan tuong tu ta c6 thé xét cac truong hop s6 dw cua sd chinh phwong khi chia cho
5,7,9..

* Vi du minh hoa:

Bai toan 1.Chting minh rf“mg s&: A=19% +5 +1995% +1996% véi k chin khong thé'la s&
chinh phuong.

Hudng dan gidi
Véi k chan ta cé
19" =(-1)" (mod 4) = 19" =1(mod 4)
1995 = (~1)" (mod 4) =1995° =1(mod 4)
1996 =0(mod4) = A=19" +5° +1995" +1996" = 3(mod4)
Hay A chia 3 du 4. Vay A khong théla s6 chinh phuong.

Bai toan 2.Tim tat ca s6 tw nhién x,y d€ 2 + 5%1a s6 chinh phuong.

Hué6ng dan gidi

Gia str 2% +5Y =k?(k thudc N)
Néu x =0 thi 1 + 5Y = k? do d6 k chdn => k2 chia hét cho 4 nhung 1+5Y chia 4 du 2.
Vay x khac 0, tix 2¥ +5¥ = k? => k 1é va k khong chia hét cho 5. Xét hai treong hop.
+) Véiy = 0 thi 2% +1=k?=(2n+1)? (vik 1é nén k =2n+LneN).

= 2" =4n(n+1) = n=1. Khi d6 x=3; y=0 (théa man)
Th lai: 2 +5’ =2°+5° =9 1a s6 chinh phuong.
+) Voi y #0 va k khong chia hét cho 5 = k? =+1(mod5)

Ttr 2¢+5' =k? = 2* =+1(mod5) => Xchdn

Dat x=2x(x eN), taco

5 = (k+2%)(k—2%)

VOl y, +y, =y VOi y, >V,, y1, y21a cac sO tie nhién.

k+2% =5"
=
k—2% =5
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=201 =52 (B ) =57 =1=y,=0.

=vy,=y. Khidé 2#"*=5"-1.
Néu y=2t(teN) thi 24" =5"-1=25'-1:3 ,voly
Vay y 1¢, khi d6 2% =5 —1=4(5""+5"? +...+5+1).
Néu y>1thi 5" +5"7%+..+1,1é (vO ly).
Néu y=1—x =1khidd x=2;y=1.
Thw lai 2¥+5' =2%+5' =9 la s6 chinh phuong
Vay x=2;y=1hoacx=3,y=0.
Bai toan 3.Gia st rang 2n+1 va 3n+1 1a cac s§ chinh phuong. Chiing minh rang 5n+3 1a
mot hop so.

Hudng dan gidi

Gia st 2n+1=a’va 3n+1=b’ véi a,beN*.Khi dé 5n+3=4(2n+1)—(3n+1)=4a’-b’
=(2a-b)(2a+h).
Do a*=1(mod2) nén a*=1(mod 4) . Suy ra n=0(mod2) va b=1(mod 2) . Do d6 2a-b>1
va 2a+b>1.Vay 5n+3lahop so.

Bai toan 3.Tim nghiém nguyén duong x d€ 3* + 171 1a sd chinh phuong.

(HSG Lai Chdu 2015 - 2016)

Hudng dan gidi
Ta c6: 3 =1,3(mod8); y? =0,1,4(mod8). Ma: 3*+171=y* =3 =1(mod8). Do do: x cb
dang 2k (keN).

Phuong trinh tré thanh A= (3" )2 +171=y? v6i k = 0, 1, 2 thi phrong trinh v6 nghiém nén
néu phuong trinh ¢6 nghiém thi nghiém d6 phai > 3. Do d6 theo nguyén ly kep duoc ta

cs: | (3 +3}2 >a>(3)
Khi d6: A:[(S")2+3T hodc A= (3 )Zz}2

Gidi tieng treong hop ra ta duock =3 = x=6 =y =30. Vay x=6.

7~ Dang 7: St dung dong duw thitc trong cac bai toan vé s nguyén td, hop so

* Co s0 phuwong phap: DG4i v6i nhiéu bai toan vé sd nguyén t6 va hgp sd ngoai st dung
cac tinh chat vé s6 nguyén td chung ta con phai van dung cac tinh chat ctia dong duw thic
va dinh ly Fermat.
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* Vi du minh hoa:

Bai toan 1.Tim tAt ca cac sd nguyén t& p sao cho p’ +14 1a s6 nguyén t&

Hudng dan gidi
Ta xét hai treong hop sau
Trwong hop 1
Véi p=3=> p®+14 =23 la sd nguyén t&
Trwong hop 2
Véi p#3= p’ =1(mod3)= p’ +14:3(p’ +14>3)= p’ +14 khéng phai la sd nguyén
to.
Vay p=3.
Bai toan 2.Chting minh rang v6i mdi sd nguyén t8 p déu ton tai vo s8 s6 tw nhién N sao

cho 2"—n:p.

Hudng dan gidi
Ta xét hai treong hop sau
Trwong hop 1
Néu p=2=2"-n:2(Vn=2k;keN)
Truwong hop 2
Néu p>2=> 2" =1(mod p)
Theo dinh ly Fermat=> 2Pk —(p-1)k=1+k(mod p)(Vk e N)
Do d6 v6i moi s6 tw nhién n c6 dang N = ( p —l)(hp —1)(k IS N*)
Tacé 2" —n=1+(hp—1)=0(mod p) tircla 2" —nip

Bai toan 3.Cho ne N” chitng minh rang: 19.8" +17 14 hop s6.

Hudng dan gidi
Ta xét cac treong hop sau
Trwong hop 1
Néu n=2k =19.8"+17 =1.(-1)" +2=3=0(mod3) =19.8" +17:3
Mt khac 19.8" +17 >3=19.8" +17 1a hop s0.
Trwong hop 2
n=4k +1=19.8" +17 =19.8%" 117 =19.8.64* +17 =6.8.(~1)" + 4 =52 =0(mod13) Ma
19.8" +17 >3=19.8" +17 la hop s8
Trwong hop 3
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n=4k+3=>19.8"+17 =19.8"** 117 =19.8.64° +17 =(-1).3.(-1)*" + 2=5=0(mod3)

—19.8"+17:5
Ma 19.8" +17 >5=19.8" +17 1a hgp s6.

Bai toan 4.Cho p 1a s8 nguyén t& 16n hon 8. Chitng min rang :(3IO -2° —1)342 p
Hudng dan gidi

Ta c6 42p =2.3.7.9 dé chitng minh A =3 —2P —1 chia hét cho 42p ta chi can chi ra rang

A chia hét cho 2,3,7

That vay

Tac6) A=1"-0-1=0(mod2)= A:2

Vi p las6 nguyén t6léonhon 8 nén p lasglé:
p=2k+1=>A=3"-2%"-1=0-42-1=-1.2-1=-3=0(mod3) = Ai3

Mgt khéc A=3%"—2%" —1=3.9" -2 —1=3.2¢ - 2% —1=—(2" -1)(2°* -1)(mod7)

Do p =2k +3 khong chia hét cho 3= k:3 hodc k +1:3

Ta xét cac treong hop sau:

Truong hop 1

Néu k=3h(heN)=2"-1=8"-1:7

Trweong hop 2

Tuong ty néu k +1:3= 2" -1:7

Vay trong moi truong hop ta déu cd A:7

Theo dinh ly Fermat ta c6 A=3"-2° 1= (3p —3)—(2p - 2)5 p

Tt d6 suy ra diéu phai chitng minh.

7~ Dang 8: St dung dong du thirc trong cac bai todn giai phwong trinh nghiém nguyén
* Co s6 phuong phap: Trong giai phuwong trinh nghiém nguyén viéc lga chon

modun mot cach thich hop s€ gitp viéc giai cac phwong trinh khé phtec tap tréd nén don

gian hon. Dac biét 1a cdc bai todn chitng minh phuong trinh nghiém nguyén v6 nghiém.

* Vi du minh hoa:

Bai toan 1. Chting minh rang cac phuong trinh sau khdng cé nghiém nguyén:
a)x?—y?=1998 b) x2+ y?=1999

Hudng dan gidi
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- Nhan xét: S§ chinh phuwong chia cho 4 chi c6 s6 du 0 hoac 1
x*=0,1(mod4)

a) Ta co:
y? =0,1(mod4)

}:> x* —y*=0,1,3(mod 4)

Ma 1998 chia cho 4 du 2, nén phwong trinh khong c6 nghiém nguyén.
x?=0,1(mod 4)

b) Ta co:
y? =0,1(mod4)

}:> x*+y?=0,1,2(mod4)

Ma 1999 chia cho 4 du 3, nén phuong trinh khong c6 nghiém nguyén.
Bai toan 2.Giai phwong trinh nghiém nguyén: x* =2y” -8y +3 (1)

Hudng dan gidi
Tacé: (1) &x* =2(y—-2)° -5
- Nhan xét: S& chinh phwong chia cho 8 chi c6 s6 dw 0, 1 hodc 4
Ta co: x* =0,1,4(mod8)
(y—2)° =0,1,4(mod8)=>2(y -2y = O,2(mod8)} . 2(y— 2} -5=35(mods)
—5=3(mod8)
Suy ra phuong trinh khong c6 nghiém nguyén.

Bai toan 3. Phuong trinh z* = (x*> —1).(y* —1) +2013c6 nghiém nguyén dwong hay khong?

Hudng dan gidi
Ta co:
x> =0,1,4(mod 8) = x> —1=0,3,7(mod 8)
y’> =0,1,4(mod 8) = y* —1=0,3,7(mod 8)
2013 = 5(mod 8)

} = (x*=1)(y* -1)=0,1,5(mod8)

= (x* —1)(y* —1)+2013=5,6,2(mod 8)
Ma 7* =0,1,4(mod8)

Suy ra phuong trinh khong c6 nghiém nguyén.
~7 Dang 8: Stt dung cac dinh ly (ta thita nhan khong chitng minh)
* Co sd phwong phap:
1. Pinh 1y Fermat bé. Cho a la sd nguyén duong va p la s6 nguyén t5. Khi d6 ta luon
c6 aP =a (mod p). Dic biét néu (a, p) =1thi a"* =1 (mod p).
2. Dinh ly Wilson. Vi moi s6 nguyén to p thi (p —1)!=-1(mod p).
3. Pinh 1y Euler. Cho m la sd nguyén duong va a la sd nguyén t6 cung nhau véi m; ¢(m)
la s6 cac s6 nguyén duwong nho hon m va nguyén t6 cung nhau véi m. Khi do6
a®™ =1(mod m).
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

Chii ij: Néu s6 nguyén duwong m c6 dang phan tich thanh thtra s6 nguyén t6: m =

o pte.. i thi o(m) = m(l—ij(l—ij_.[l—ij .
P. P, Py

* Vi du minh hoa:

Bai toan 1. Cho a,b e Z;(a, b) =1 Chtin minh rang : a®-2pd khong chia hét cho 19.

Hudng dan gidi
Ta chitng minh bang phan chting nhuw sau:

6 6,

Gia str (a®—2b°)i19 khi d6 (a°) —(20°)"i(a® - 2b%):19.
Mit khic (a°) —(20°) =
Fermat (Dinh lj Fermat: a =a(mod p) =>a"* =1(mod p) Vi moi a nguyén va p nguyén to).
= a'® =b" =1(mod19) = a'® — 64b" =1-64 =—63 = 0(mod19) (Vo lIy)

a'® —64b"™ . Néu a,b khong chia hét cho 19 thi theo dinh 1y

= voly vi (a,b)=1.

A VR Con (3 3\ a:19
Néu mot trong hai s chia hét cho 19 thi tt (a -2b ):19 = bi10

Vay a° - 2b® khong chia hét cho 19.

Bai toan 2. Chiing minh rang véi moi s ty nhién n thi :

25" 137" 12007 chia hét cho 22
Hudng dan gidi

Theo Dinh ly Fermat bé ta c6 2°= 1(mod 11) ; 3'°= 1(mod 11)
Tacd 3*=81 = I(mod 10) = 3%1=3. (3*)"= 3(mod 10)

= 3*1=10k+3, (k € N)

Mat khac2*=16 = 1 (mod 5) =2 = 1(mod 5)

= 201=2 (24)"= 2 (mod 10) = 21 =10t+2, (t € N)

Do d6 2" +3" +2007 =23 1. 392 1 2002+ 5

=2%(2°) +3%(3°) +229145= 2043 +0+5 = 0 (mod 11)

Ma 2" +37 420071 2 (vi 22" 1asS chin & lasd e 200714 s 1é).
+377 +2007 22.

34 n+l

Do(2;11)=1 nén 2

Bai toan 3. Cho a1;az; ... ; as 12 2016 s6 nguyén duong . Chitng minh rang diéu kién can
va du d€ @) +a) +a3 +...+ 5,5 :30 la a1+ az + ... + aze: 30.

Hudng dan gidi
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

Theo dinh ly Fermat bé, do 2; 3; 5 1a cac sd nguyén t6 va a la s6 nguyén duong bat ky ta
o :

a’= a(mod 2) = a*=(a??= a’?= a(mod 2) = a°= a (mod 2)
a’= a(mod 3) = a°=ad a’= a.a’?= a’= a (mod 3)

a’= a (mod 5)

Theo tinh chat néu hai s dong du véi nhau theo nhiéu modun thi ching dong dw véi
nhau theo m6 dun 1a BCNN ctia cdc modun ay.

Dodd a°= a(mod2.3.5) hay a°= a (mod 30) = a*-a = 0 (mod 30)

Nghiala (a5 +a3+a5+..+ a5, ) — (a1 + a2 + ... + az1) =0 (mod 30)

Vay ai+ax+...+awisi 30 <> a; +a; +a5 +...4+ 85, :30

Bai toan 3. Chting minh rang trong cac s6 tu nhién thé nao ciing c6 s6 k sao cho 1983k— 1
chia hét cho 10°.

(D@ thi hoc sinh gioi todn cdp 2 toan qudc nam 1983).

Hudng dan gidi

Vi 1983 khong chia hét cho 2 va khong chia hét cho 5 ma 105 = 2555 nén (1983; 105 = 1. Ap
dung dinh ly Euler ta ¢4 :
1983"") =1 (mod 10°).

. 5 5 1 1 4 ~_ 1 4.10* T 105
Ta co¢(10°) =10°| 1~ || 1- |=410° . Nghiala 1983"" ~1: 10
Vay k=4.10%
B. BAITAP AP DUNG
Bai 1. Chiing minh 42018 -7 : 9
Bai 2: Chting minh rang véi moi s8 nguyén
A=(n"-n’+n-1)i(n-1)° (VneZ,n>1)
Bai 3. Chting minh rang: (9“ +1) khong chia hét cho 100(Vne N)

Bai4.Chosda=aa, .23, (1<a,<9; 0<a,<9;i=0;1;..;,n-1)

Hay xac dinh d&u hiéu chia hét :
a) Cho 3; b) Cho 4.

Bai 5. Ching minh ring: A= (19242003”"“” +1920)5124(Vn e N*)
Bai 6. a)Hay tim chit s tan cung cta 9™

b) Hay tim hai chit s6 tan cung caa 3"

Bai 7. Tim s6 dw trong phép chia
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a) 8! -1 cho11. b) 2014%% +2016%°*> + 2018 cho 5.

c) 250+ 41% cho 7 d) 1°+35+5°+..+97°+99° cho 4.
Bai 8. Tim sO du trong phép chia :

a) 1532°-4 cho9; b) 220 cho 25;

¢) 201475 cho 13.
Bai 9. Tim sO du trong phép chia :
a) A =352-35% + 35* — 358 + 351¢ + 35% cho 425.
b) B = 10° +10° +10°° +..4+10" cho 7.
Bai10. a) Tim chir s6 tan cling cua 4%
b) Tim hai chi s6 tan cung cua 3°.
c¢) Tim ba chit s0 tan cung cta so 2512,
Bai 11. Ching minh :
a) 4105617 b) 261 _2: 15 (ne N);
¢) 376 27! 13; d) 205-1 | 341.
Bai 12. Chitng minh 18907 + 1945215 + 2017218: 7.
Bai 13. a) Chtiig minh 5555222 + 222255 + 155541111: 7
b) Cho M= 220" +119° + 697 +(220+119+69)'?
Chtmg minh M : 102.
Bai 14. Chttng minh rang 521,201 42201 3011l 38 (n e N¥)
Bai15. ChosGa=a,a, ,..a,a,

A, .23, (1<a,<9; 0<a,<9;i=0;1;..,n-1)
Hay xac dinh dau hiéu chia hét :
a) Cho 9; b) Cho 25; c¢)Cho11; d) Cho 8.

Bai16.Cho A= 22

+19 véin € N*.Chitng minh rang A 1a mot hop s6.
Bai 17. ChoB = (12!)13 +2016215, Chting minh rang B chia hét cho 13.
Bai 18. Chttng minh rang véin € N:

a) 227 4327,

b) 22" 42,125 15107 111
Bai 19. a) Vi gia tri nao cua s6 tu nhién n thi 3~ + 63 chia hét cho 72.

b) Cho A =20"+16"—3"—1. Tim gid tri tw nhién cua n d&€ A:323.
Bai 20. Tim c4c s6 nguyén t6 p thdaman 2r+1:p.

Bai 21. Tim tdt ca cac s6 nguyén t6 p sao cho p?+201a sd nguyén td .
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Bai 22. Cho p la s8 nguyén t8. Chitng minh ridng s6 ab? — bar | p véi moi s§ nguyén
duwong a, b.
Bai 23. a) Chttng minh rang tdng cac binh phuong ctia ba s§ nguyén trong phép chia cho 8
khong thé c6 du la 7.
b) Chitng minh phuwong trinh 4x2 + y? + 922 = 2015 khong c6 nghiém nguyén.
Bai 24. Tim hai chit s6 tan cung ctia 20112
(Dé thi Olympic Todn Singapore nam 2010)
Bai 25. Cho bi€u thitc A = (a2 + b212 + ¢2012) — (22008 + p20%8 + ¢208) vi a, b, ¢ 1a cac sO
nguyén duong. Chttng minh rang A chia hét cho 30.
(DE thi chon hoc sinh gioi mon todn I6p 9 TP Ha N§i nam hoc 2011 —2012)
Bai 26. Chiing minh rang khong ton tai cac bo ba s6 nguyeén (x; y; z) thoa man dang thiic
xt+y*t=7z*+5.
(DE thi vao 16p 10 trieong THPT chuyén KHTN, DHKHTN, DHQG Ha N§i nim hoc 2011 —
2012).
Bai 27. Tim hai chi* s6 cudi cung ctia s§ A = 4110 + 572012,
(Dé thi vao I6p 10 trwong THPT chuyén KHTN, DHQG Ha Ngi nim hoc 2012 —2013).

Bai 28. Cho a, b 1a hai s6 nguyén duwong thoa man a + 20 va b + 13 cung chia hét cho 21.
Tim sO du trong phép chia A =42+ 9" +a +b cho 21.

(DEé thi tuyén sinh 16p 10 THPT chuyén Trin Phii Hii Phong niam hoc 2013 —2014)
Bai 29. Cho n 1a mét s6 nguyén duong chitng minh A =2%+1+2%-1+113 hop s0.
(D@ thi hoc sinh gii 16p 9 TP Ha N§i ndm hoc 2014 —2015)

Bai 30. Chting minh A = 2012 + 2013* +2014* +2015% khong phai la s6 chinh phuong véi
moi s6 nguyén duong n.

(D@ thi tuyén sinh vao I6p 10 chuyén truong DHSP TP Ho Chi Minh néim hoc 2015 —2016)
Bai 31.Chting minh rang phuong trinh : X" + y*° + 2° =197 4+ 7%°%® 1. 9% khong c6
nghiém nguyeén.
Bai 32. Tim nghiém nguyén duong ctia phuong trinh X(Xx+3)+y(y+3)=2(z+3) véi
diéu kién x, y 1a cac s6 nguyén td.
Bai 33. Chtrng minh (20132016 + 20142016 — 2015216 )10} 106
Bai 34. Chitng minh rang 1% + 24 + 3% +44% khong chia hét cho 5.
Bai 35. Chttng minh rang véi mdi s6 nguyén t& p ton tai vd s s6 ¢6 dang 2" —n, (n € N)
chia hét cho p.

HUONG DAN GIAI - PAP SO

Bai 1.
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Tac64°=64 =1 (mod 9) = 421°=(4°)" = 1(mod 9)

Miit khac 42=16 = 7(mod 9) = 4208 = 42016 42= 1.7 (mod 9)
Vay 428 -7 = 0 (mod 9) hay 42187 : 9.

Bai 2.

Truong hop 1:

Véi n=2= A=1}(2-1)" luén ding

Truong hop 2:

V6in>2= A=n’(n"? —1)+(n-1)=n*(n-1)(n"*+n"* +..+1)+(n-1)
=(n=1)(n"* +n"? +..+n° +1)

Mat khac

n=1(mod(n-1))= n* =1(mod(n-1))(vk e N)
=n"t+n"? +..+n’ =n-2(mod(n-1))
=n"!+..+n’+1=n-1(mod(n-1))
n"*+..4+n”+1=0(mod(n-1))(1)

= (n=1)(n"* +..+n’ +1)50(mod(n—1)2)

= A=(n"-n’+n-1)i(n-1)°

Bai 3.

Trwong hop 1:

Véi n=0=9"+1=2 khong chia hét cho 100.

hodc N=1= 9" +1=10 khéng chia hét cho 100.

Trwong hop 2:

N> 2 Ta di xét 2 kha nang sau:

Kha ning 1:

Véin chdn n=2k(k e N*)=9"+1=9% +1=2(mod10)

= (9" +1) khéng chia hét cho 10.=> (9" +1) khéng chia hét cho 100.

Kha ning 2:

Véinlé n=2k+1(neN*)=9"+1=9.81 +1=2(mod 4)

= (9" +1) khong chia hét cho 4.=> (9" +1) khong chia hét cho 100.
Bai 4.

Tacdba=a.a, .88, =anl0"+an1.10™ + ..+ a1.10 + ao .

nAn_gee

a) Tacod 10 = 1(mod 3) do dd ai. 10'= ai (mod 3) ,i=1;2;3;..;n
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Do d6 an.10" + an1.10™! + ...+ a1.10 + a0= (@n + an1+ ...+ a1 + ao) (mod 3)
Vay a : 3 < an+ani+ ..+ ai+ao= 0 (mod 3)
< an+anit..tai+ao: 3.
b) Tac6102=100 = 0 (mod 4) = ai. 10'= 0 (mod 4),i=2;3;..;n
= an.10" + an1.10™ + ...+ a1.10 + ao= (a1.10 + ao) (mod 4)
Viyai4 < an10+ar=0(mod4) < aga,: 4.
Bai5.Ta c6 124=4.31= A= O(mod 4)
Do vay d€ chitng minh A:124 ta di chtng minh A:31
That vay : 1924 = 2(mod31);1920 = —2(mod31) = A= 22" _2(mod31)(*)
Mt khéc : 2° =32=1(mod31). Ta di tim s& duw cia 2003 khi chia chob.

2004" =0(mod4) = 2004" = 4k = 2003%" = 2003*
2003 = 3(mod5) = 2003* = 3* =81 =1(mod5)
= 2003"*" =1(mod5) = 2003**" =5m +1
= 27 225 = 2,(2°)" =2(mod31)
Thay vao (*) tac6 A=0(mod31)= A:31
Bai 6.
a) Tim chit s6 tdn cung cua mot s6 la tim dw trong phép chia s6 d6 cho 10. Vi 92+1=9.81»
= 9(mod 10). Do 9% 1a s& 1é nén s6 9% ¢6 chit s8 tan cung 1a 9.
b) Tim hai chi s6 tan cing ciia mot s6 la tim du  trong phép chia s6 d6 cho 100.

Taco 3*=81 = — 19(mod 100) = 3¢= (- 19)2(mod 100)
Ma (= 19)2 =361 = 61(mod 100) Vay 3* = 61(mod 100)

31°= 61.9 = 549 = 49 (mod 100)

3%= 492= 01 (mod 100)  (do492=2401=24.100 + 1)
Do d6 3% = 01 (mod 100) nghia la hai chir s6 sau cung ctia 3'°° 14 01.
Bai 7. Véinhiing bai toan dang nay, phuwong phap chung la tinh toan dé di déna = b

(mod m) v6i b 1a s co tri tuyét d6i nho nhat ¢ thé duoc (t6t nhat la b = +1) tit d6 tinh
dwoc thuan loi a*= b" (mod m)

a) 8! =1.2.3.4.5.6.7.8.

Tac634=12=1(mod 11);2.6=12 = 1 (mod 11) ;7.8 = 1 (mod 11) Vay 8! =5 (mod 11)
= 8! —1= 4 (mod 11). S du trong phép chia 8! — 1 cho 11 1a 4.

b) 2014 = — 1 (mod 5) = 2014%%5= — 1 (mod 5)
2016 = 1 (mod 5) => 201625= 1 (mod 5); 2018 = 3 (mod 5)
2014205 + 2016215+ 2018 = 3 (mod 5).
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c) 2= 1(mod7) = 2%=(2%1 4 = 4 (mod 7)
41= -1 (mod 7) = 416= (-1)%= -1 (mod 7)
290+ 4165= 4 -1 = 3 (mod 7).
d) 1°= 1 (mod 4); 3°= -1 (mod 4); 5°= 1 (mod 4) ;...
97°= 1 (mod 4); 99°= -1 (mod 4). Pap s6 : Du 0 .
Bai 8. a) 1532 = 2 (mod 9) = 15325= 25= 5 (mod 9)
=15325—4 = 1 (mod 9)
b)25=32 = 7 (mod 25) = 21°=(252= 72= —1 (mod 25).
22000 = (210200= (~1)20= 1 (mod 25).
) 2014 =155.13 -1 nén 2014 = — 1 (mod 13); 201526 =2k +1 (ke N)

— 20142 = (_ 1)21= — 1 (mod 13). Dap s8 : dur 12.
Bai 9. a) Ta co 35%=1225=425.3 - 50 = -50(mod 425)
35% =352 35 = -50.35 = — 1750 = -50(mod 425)
35¢ = (352)2= (= 50)2= 2500 = —50(mod 425)
Tuwong tw voi 358; 35';35%2. Tir d6 c6 A = -100(mod 425).
Hay s0 du trong phép chia A cho 425 la 325.
b) Ta c6 105 = 7.14285 + 5 = 5(mod 7); 10°=5.10 = 1(mod 7);
10"~ 4=99..96 = 0 (mod 2) va 99..96 = 0(mod 3) = 10"~ 4 = O(mod 6)

n-1s6'9 n-1s6'9
—10n=4(mod 6) val0n=6k+4 (k n e N*).
Dodé 10° =10%** =(10°)".10* =10*(mod 7)

Vay B = 104 +10* +10* +... +10*= 10. 10*= 10°= 5(mod 7).
Bai 10. a) Ta tim duw trong phép chia s6 d6 cho 10.
Vi 4?= 6(mod 10) nén 4% =49 = (4%)*4 = 64 = 4(mod 10) = chir s tan cung la 4.

b) Ta tim duv trong phép chia s& dé cho 100. Theo vi du 3 chuyén dé 26 ta da c 3'% = 01
(mod 100) nghia 1a hai chi s6 sau cing ctia 3'° la 01. S& 3'°% la bdi s6 ctia 3 nén chi s6 hang
tram cta no khi chia cho 3 phai ¢6 s6 dw la 2 d€ chia ti€p thi 201 chia hét cho 3 (néu s6 du la 0
hay 1 thi 001; 101 déu khong chia hét cho 3). Vay s6 3% = 319 : 3 ¢4 hai chit s6 tan cling bang
201:3=67.

c) Ta tim du trong phép chia s6 d6 cho 1000. Do 1000 = 125.8 trudc hét ta tim s6 du cta 2512
cho 125. Tir hang dang thtkc:

(a +b)®=a® + 5a‘b + 10a%b? + 10a?b3 + 5ab* + b’ ta cé nhan xét néu a: 25 thi (a + b)°= b°(mod
125).
Vi210=1024 =— 1(mod 25) nén 20=25k—1 (k € N).
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Tir nhan xét trén ta c6 2% = (210 = 25k — 1)°= —1 (mod 125)
Vi vy 2512 = (20)10, 212= (~ 1)10, 212= 212 (mod 125).
Do 222=210,22=1024. 4 = 24.4 = 96 (mod 125). Vay 2°2= 96 (mod 125).
Hay 252=125m + 96, me N. D0 2%2: 8;96:8 nénm : 8 = m=8n(n € N).
2512=125. 8n + 96 = 1000n + 96. Vay ba chit s tan cung cta so 2°21a 096.
Bai 11. D€ chting t6 a : m ta chtng minh a = 0 (mod m)

a)41=42-1 = -1 (mod 7). Do d6 41215= (— 1)25= —1 (mod 7)
Hay 4125= 6 (mod 7) = 412 — 6= 0 (mod 7)

b) Tacd2¢=16 =1 (mod 15) = 2=1 (mod 15) = 2*»—-1=0 (mod 15)
Do d6 241 -2 = 2(24n — 1) =0 (mod 15).

¢) Ta c6 33 =27 =1 (mod 13) ; 3% = (3%%.3 =3 (mod 13)

Ta c6 24=3 (mod 13) = 2°= 12 = -1 (mod 13)
27 = (26)12, 2¢=3 (mod 13)

Do d6 37 —27%=0 (mod 13) hay 37— 2%} 13

d) 341=11.31
*Tac625=32 = ~1(mod 11); 20=22 -2 = — 2 (mod 11)
Do d6 205= (—2)5= —(25)= 1(mod 11)
#2015 = (25, (5%)= 1(mod 31) do 25= 1(mod 31) va 5°= 1(mod 31)
Do d6 20%5= 1 (mod 11.31) hay 20%5= 1 (mod 341) = 2051 : 341
Bai 12. 1890 = 0 (mod 7) ; 1945 = — 1 (mod 7) ; 2017 = 1 (mod 7)
18907= 0 (mod 7) ; 1945%5= —1 (mod 7) ; 20172= 1 (mod 7) = dpem.
Bai 13. a)Ta c6 5555 = 793.7 + 4 = 4(mod 7); 2222 = 318.7 — 4= — 4(mod 7)
— 55552222 4 20005 = 4222 4 (— 4)55%5 = 42243 1) (mod 7)

Do 4% — 1 = [(43)““— } ;4=64 = 1(mod 7) nén (4)"'= 1 (mod 7)

Hay 4%% -1 = 0 (mod 7) . Do d6 5555?22 + 22225% = () (mod 7) va
15554111 = (2, 7777)M1= 2111 777711 = 0 (mod 7) ~ => dpem.

b) Ta c6 102 =2.3.17. Ta c6 (220 + 119 + 69)12= 0 (mod 102)
*220 = 0(mod 2);119 = -1 (mod 2) ;69 = 1 (mod 2) = M = 0 (mod 2)
*220 = 1 (mod 3); 119 = — 1 (mod 3) ; 69 = 0 (mod 3) = M = 0 (mod 3)
*220 = —1(mod 17);119 = 0 (mod 17) ; 69 =1(mod 17) = M = 0 (mod 17)
(DEy 1199 va 692 1a cac s61€) ; = M = 0 (mod 2.3.17). Hay M : 102
Bai 14. Dat A =51, 201 + 2201 301 Tacd A @ 2, Vn € N¥;
Tacd A=20(5™1.2 +2n1, 3n+l) =20 (251,10 +6"1.9)
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Do 25= 6 (mod 19)=> A =21 (671.10 +6™1.9)= 2767119 = 0 (mod 19)
Hay A:19. Ma (2;19)=1 = A:19.2= A : 38.
Bai15.Tacba=aa, ,..a,a, =anl0"+an1.10" + ..+ a1.10 +ao .
a)Tacod 10 = 1(mod 9) do dd ai. 10'= ai (mod 9),i=1;2;3;..;n
Do d6 a = (an+ an1t ...+ a1+ ao) (mod 9). Vay
a:9 < antant.tar+ar=0(mod9) < an+ani+..+ai+ao: 9.
b) Ta c610?=100 = 0 (mod 25) = ai. 10'= 0 (mod 25),i=2; 3; ..., n.
= a = (a1.10 + ao) (mod 25).
Vaya:25 < an.10+ao= 0(mod25) < aa,: 25.
) Do 10 = — 1 (mod 11) = a. 10=ai .(~ 1)i (mod 11)
a=(ataz tas +..)—(artas+as+.)(mod11)
Dodba: 11 <>(a+a2 +as +..)—(a1+as+as+..) =0 (mod 11)
Tiec 14 hiéu ctia tong cac chir s8 & vi tri 1é va tdng cac chit s8 & vi tri chén bang 0.
d) Tacé10°= 1000 = 0 (mod 8) = ai. 10'= 0 (mod 8),i=3;4; .., n.
= a = (a2 10>+ a1.10 + ao) (mod 8).
Vaya:8 < a.10?+ a. 10 +ao= 0 (mod 8) < a,aa, : 8.
Bai 16. Theo dinh ly Fermat bé, do 11 1a s6 nguyén t6 nén ta c6
210= 1 (mod 11) = 21%= 1 (mod 11)
—510n+1 =2 itn= 2 (mod 22) =>210n+1=22k +2 (k € N)
Do 23 la s6 nguyén t6 ta ciing ¢ 22= 1 (mod 23) = 22" =972 _ 497X = 4 (mod 23) =
22" +19= 4+19 = 0 (mod 23) Ttc1a A} 23. Ma A>23, Vn>1 nén A la hop sb.
Bai 17. Theo dinh ly Wilson : V6i moi sd nguyén t6 p thi (p — 1)!=-1 (mod p).
Do 13 nguyén t6 nén 12!=-1 (mod 13) = (12!)” = (-1)®= -1 (mod 13).
Ta c62016=13.155+1 = 1 (mod 13) = 201625= 1 (mod 13).
Do déB = (12!)"+2016%15= 0 (mod 13). Hay B : 13.
Bai 18. a) Theo Dinh ly Fermat bé, do 7 la s6 nguyén t6 nén 2°= 1 (mod 7).
Tacd 4 =1 (mod 3) = 4= 1 (mod 3) = 2.4"= 2 (mod 6) . Nghia la
Dm+1=2(2%)n =2 4n= 2 (mod 6) = 22+1=6k +2 , (ke N)
Mt khac 2% = (2°)=8"= 1 (mod 7) = 3.2%= 3 (mod 7).
Do dé 2% +32°" = pk+24.3 = 22 20k + 3 = 221+ 3 = 0 (mod 7).
b) Do 11 la s6 nguyén t6 nén 2'° = 1 (mod 11)
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Tacé 16 = 1 (mod 5) = 16"= 1 (mod 5) = 2.16"= 2 (mod 10). Nghia 1a 24 +1 = 2(24) =
2.16"= 2 (mod 10) = 2#+1=10k +2 , (ke N)

Mt khac 12 = 1 (mod 11) =1251= 1 (mod 11) = 2. 125+1= 2 (mod 11);
Do 102= 1 (mod 11) =102"= 1 (mod 11)= 5.102"= 5 (mod 11).

Vithe 27" +2.12°™ +510™ = 210k+242 45 = 22+ 7 = 0 (mod 11).
Bai19. a) Tac672=89va (§;9)=1.
*63 = 0 (mod 9); khin =2 thi 3= 0 (mod 9) do d6 3» + 63= 0 (mod 9).
*Mat khac, véin =2k (ke N*) thi 3»-1=3%-1=9-1=1k-1
= 0 (mod 8) do d6 3" +63=3"-1+64 = 0 (mod 8).
Vay véin=2k (ke N*)thi 3n+63: 72.
b) Tac6323=17.19va (17;19)=1.

*A=(20"—1)+ (16" - 3") = P+Q.

Ta c6 20"= 1(mod 19) = P = 0 (mod 19).

Néun =2k (ke N¥) thi Q = 16% — 3%= (- 3)%—3*=3%_3% = 0 (mod 19) =A=P+Q = 0 (mod
19)

*A=(20-3")+(167-1)= P’ +Q’
20"= 3" (mod 17). Do d6 P’ = 20" — 3»= 0 (mod 17).

Néun=2k (ke N*) thi Q' =16%—1=(-1)*~1 =1-1= 0 (mod 17)
—A=P+Q =0(mod17). Do(17;19)=1nén A = 0 (mod 17. 19).
Vay véin=2k (ke N*)thi A=20"+16"-3"—1 : 323.

Bai 20. Theo dinh ly Fermat bé ta ¢ 2r = 2 (mod p) nénnéu 2» =-1 (mod p) thitac63 = 0
(mod p) = p=3.

Mat khackhi p=3 thi2*+1=9 = 0 (mod 3) . Vay p=31as0 can tim.

Bai 21. V&i p =3 thi p2+20 =29 1a s6 nguyén t0.
Véip # 3 thip?= 1(mod 3) nén p>+20 = 21 = 0 (mod 3).
Vay p?+20 : 3 mat khac p?+20 >3 nén p?+20 la hop s8 . Vay chi cd 1 s6 nguyén td can
timlap=3.
Bai22. Vi a,b eN*. Neéuab : pthisdabr- bar: p
Néu ab / p thi(a, p) = (b, p) =1. Do d6 ar? =br'=1 (mod p) =
aPl—brl=0(mod p) = ab(ar'-br?) =0 (mod p)
—>abP- bar=0(mod p) hay abP- bar: p, Va, b € N*.
Bai 23.a) Giastta,b,c € Z ma a?+b?+2=7 (mod 8).

Taco a=0;£1; £2;, £3; 4 (mod 8) = a>= 0; 1;4 (mod 8)
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= b2+ 2=7;6;3 (mod 8). Diéunay vo ly vi b?= 0; 1;4 (mod 8) va 2= 0; 1; 4 (mod 8)
=b?+c?=0;1;2;4;5 (mod 8).
Vay a?+b?+ c2#7 (mod 8).

b) Ap dung cdua)tacod véi x,y,z e Z
4x2+y? + 922 = (2x)? + y? + (3z)?# 7 (mod 8).
Ma 2015=8.251+7 =7 (mod 8)
Vay phuong trinh da cho khong cd nghiém nguyeén.
Bai 24.Ta c6 2011 = 11 (mod 100) ; 112= 21 (mod 100) ; 11*= 31 (mod 100);
11°= 21.31 = 51 (mod 100) =11"= 512= 1 (mod 100).
Ta co 2010°* = 0 (mod 10) =20102* =10k (k € Z)

— 20117 = 201110k = 111%= (11)= 1 (mod 100). Do d6 hai chit s& tan cling 14 s8 01
Bai 25. Bai toan ¢ nhiéu cach giai. Sau day la cach giai theo dong du thirc:
*Taco Vn eN*thin®~n =0(mod30)  (vidu 8 chuyén dé 26 da chiing minh)

A = (a2012 — q2008) 4 (2012 _ 2008) 4 (2012 _ c2008)

A =a%7 (a5 —a) + b7 (b5 - b) + ¢ (¢> - c)

Ta c6 a®—a =0 (mod 30) = a*" (a°—a) =0 (mod 30)

Tuong te b7 (b° - b) =0 (mod 30) ; ¢ (c®—c) =0 (mod 30)

Vay A =0(mod 30). Hay A :30.

Bai 26. Gia st ton tai b0 ba s6 nguyén (x; y ; z) thoa man x* + y*=7z*+5

&S xt+yt+z4=8z+5 (1)

Xét véi mot s6 nguyén a bat ky thi néu a chdn thia=2k (ke Z)

= a*=16k*= 0 (mod 8);néualéthia*=(2k + 1)*=1 (mod 8)

Do d6 x#+y* +z4= 0;1;2;3 (mod 8) . Trong khi d6 8z* + 5 =5 (mod 8) mau thuan véi (1).
Vay khong ton tai cic bo ba s& nguyén (x; y; z) thoa man dang thixc x4 + y4=7z% +5.
Bai 27. Ta c641%= (40 + 1)>=40%2+80 + 1 =81 (mod 100)

414=81%= 6561 =61 (mod 100) =41°=61.41 = 1 (mod 100)

—411%=41. (415/= 41 (mod 100)

Mat khac 574= 10556001 = 1 (mod 100) =57%12 = (574)**= 1 (mod 100)

Vith€ A = 41+1(mod 100).

Do d6 hai chit s6 cudi cung ctia s6 A = 41'% + 572012 [3 42

Bai28.Doa+20:21 = a=1(mod3) va a =1 (mod?)

b+13:21 = b =2(mod3) va b =2 (mod?7)
SuyraA=4"+9%+a+b=1+0+1+2=1(mod3) = A= 10 (mod 3)
Xéta=3k+1;b=3q+2 voik,qe Ntaco 42=4%1=4.64*=4 (mod 7)
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Ob=09%42= 2%42=4 81= 4 (mod 7).

Dodo A=4"+%%+a+b=4+4+1+1=10(mod 7) = A= 10 (mod 7)

A= 10 (mod 3) va A= 10 (mod 7) ma (3;7) =1 nén A= 10 (mod 3.7)

Hay A= 10 (mod 21). Vay s6 du trong phép chia A cho 21 1a 10.

Bai29. 2°= 1 (mod7) = (2= 1 (mod 7) =2%+1=2,(2%n= 2 (mod 7).

va 21 =22(2%n-1= 4 (mod 7).

Nén A =2+4+1=0(mod7)nghiala A:7. Mavdine N*thi A>7.

Vay A lahop so.

Bai 30.Vn € N* ta c6 2012%= 0 (mod 2) ; 2013*= 1 (mod 2);

2014%= 0 (mod 2) ; 2015*= 1 (mod2). Dodé A =2 =0 (mod2).

*Talai 62012 = 0 (mod 4) = 2012%= 0 (mod 4);

2014 = 2 (mod 4) =2014?= 22= (0 (mod 4) =2014*= (2014?)*=0 (mod 4)

Do 2013 = 1 (mod4) = 2013%= 1 (mod 4);

Do02015 =— 1 (mod 4) =2015% = (— 1) = 1 (mod 4)

Vay A = 2 (mod 4) nghia la A chiacho4du?2. Taco A : 2; A 122; 21asd nguyén t5. Vay A
khong 1a s6 chinh phuong Vn € N*.

Bai 31.

Ta cé

197 =(2.9+1)™” =1(mod 2003)(1); 7%® = (9-2)™" = 72 = (-2)™ (mod 9) Miit khac
(-2)"° =(-2).2%% =(-2).(2°)" 2=(-4).(2®)”

Do

2°=1(mod9) = (2°)" =—1(mod9) = (~4)(2°)
(1) va (2) =197 4+ 7%°% 1 9°°% = 5(mod 9)(3)

)2003

667

=4(mod9) = 77008 = 4(mod9)(2) T

Vi lap phuong cia mot s6 tw nhién khi chia cho 9 chi ¢6 thé duwla 0,1,—1 nén moi s6
nguyén x,y,z tacé: X°+y°+2° = (x5 )3 +(y5)3 +(25)3 =(-3);(-1);0;1;3(mod9)(4)
Ttr (3) va (4) suy ra phuong trinh khong c6 nghiém nguyeén.

Bai 32.

Tacéd z(z+3)=2"+3z

Mt khac ta ludn c6 z* =0(mod3) hodc z* =1(mod3)

Do d6 véi moi z nguyén ta c6 :

z(z+3)=c(mod3);c € {0;1}(1)

Chiing min twong tu vdi y,x
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= x(x+3)+y(y+3)=d(mod3);d €{0;1,2}(2)
Lai d&'y ring : X(x+3)+y(y+3)=(x*+y*)(mod3)(3)

Chti y rang néu p la s6 nguyén t6 khac 3 thi p? =1(mod3). Do vy x,y dong thoi la cac
sO nguyeén to khdc 3 thi :

x* +y? =2(mod3)(4)

Két hop (1), (2), (3), (4) suy ra it nhat mot trong hai s6 x,y phai la 3. Do vai tro d6i xing ctia
X,y chon X =3

Khi x=3taco:

18+y*+3y=2"+32<=18=2"+3z-y* -3y < 18=(z-y)(x+y+3)(5)

T z2>0,y>0=>7z+y+z2>3=1z-y>0.

Vi thé két hop véi (Z +y +3) —(Z — y) =2y+327 (do y nguyén ton 16n hon 2). Nén ttr (5)

suy ra:

(z+y+3=18 [(y=7

z-y=1 z=8
=

zZ+y+3=9 y=2

_z—y:2 _z=4

Do tinh d6i xting nén phuong trinh c6 4 nghiém nguyén duong :

(3,7:8);(7:3,8):(3,24);(2,3,4)

Bai 33. Ta phai tim s& tw nhién r sao cho

0= r = (201321 + 2014216 — 20152016 )10 (mod 106)

Ta c6 2013 =106.19 -1 = 2013= —-1(mod 106) = 2013**= 1(mod 106)
2014 =106.19 = 2014= 0 (mod 106) = 2014*¢= O(mod 106)
2015=106.19 +1 = 2015= 1(mod 106) = 2015**= 1(mod 106)

Do d6 (2013201 + 20142016 — 2015216 )20= ( (mod 106).

Bai 34. Do 5 1a s6 nguyén t& nén theo Dinh ly Fermat bé ta c6: véia=1;2;3;4tacéd a’=
a(modb5) < a*=1(mod5) < a*=1(mod 5).

Do d6 1% + 2% + 3% +4%= 1+1+1+1 = 4 (mod 5).
Chirng tO 1% + 2% + 3% + 44/ 5,
Bai35.*Néup=2thi2n-n: 2, Vn=2k (keN).
*Néup # 2 do(2;p)=1 nén theo dinh ly Fermat bé ta ¢ :

2k

2r1= 1 (mod p) = 2¢'-1=0(modp) = 20" ~1= 0 (mod p).

1)2k

Hayla 2?7 —1ip (keN;k>2).
Mit khac (p — 1= (- 1)*= 1 (mod p)
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= 2P oy [2“"1)” —1} —[(p = —1} p

ip ip

Vay ton tai vO s8 s6 ty nhiénn ¢ dang n=(p-1)*, (VkeN; k> 2)saocho2"-n: p.
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CHUYEN PE 13: NGUYEN LY DIRICHLET

A. Kién thlic can nhé
1.  Gioi thiéu nguyén ly Dirichlet

Dirichlet (Di-rich-l&) (1805 — 1859) la nha
toan hoc nguoi Dtec, dwoc cho 1a nguoi dua
ra dinh nghia hién dai vé ham s6. Trén co s6
quan sat thuc t€, 6ng da phat biéu thanh
mot nguyen li mang tén 6ng — nguyén li
Dirichlet: Khong thé nhot 7 con thé vao 3 cii
[ong ma moi cdi [ong cdé khong qud 2 con tho.
N6i cach khac, néu nhét 7 con tho vao 3 cdi
I6ng thi ton tqi it nhat mgt [6ng co tir 3 con tro
lén. Mot cach tong quat hon, néu c6 k Iong
dé nhdt m con tho (v6i Kk=kn+r
(0<r <k-1)) thi ton tai it nhat mot 1ong c6

chira ttir n + 1 con tho tré lén.

Johann Peter Gustav Lejeune Dirichlet

Ta ciing c6 thé dé dang chit minh nguyén li Dirichet bang phuong phép phan
chitng nhu sau: Gia st khong c6 mot 16ng nao chit n + 1 con tho trd 1én, tic 1a moi [ong
chira nhiéu nhét n con tho, thi s6 con thé chira trong k 16ng nhiéu nhat chi c6 thé la kn con.
Diéu ndy mau thuan véi gia thiét cé m con tho véi m=kn+r (0<r <k-1).

Nguyén 1i Dirichlet that don gian, dé hiéu nhung dwoc van dung vao giai rat nhiéu bai
toan trong sO hoc, dai s6, hinh hoc vé viéc chi ra su ton tai cia mot hay nhiéu doi tuong
thoa man mot diéu kién dat ra.

Khi st dung nguyeén li Dirichlet vao bai toan cu thé, diéu quan trong la phai nhan ra (hay
tao ra) Long hodc Thé hoac ca Long va Tho.

2. M4t s6 dang ap dung ctia nguyén ly Dirichlet

e Nguyén ly Dirichlet co ban:Néu nhotn + 1 con tho vaoncai chuéng thi bao gio ciing cé6 mot
chu6ng chtra it nhat hai con tho.

® Nguyén ly Dirichlet tong quat:Néu c6 N do vat duoc dit vao trong k hop thi sé ton tai
mot hop chira it nhat [%} d6 vat.(O day [x] la s8 nguyén nho nhat c6 gia tri nho hon
hodc bang x)

e Nguyén li Dirichlet mé rong: Néu nhot n con tho vao m=2cdi chudng thi ton tai mot

{n +m- 1}
chudng co it nhat m con tho.
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* Nguyén li Dirichlet dang tip hop: Cho A va B 1a hai tap hop khéc réng c6 sd phan tue
hitu han, ma s8 luong phan t ctia A 16n hon s8 lwong phan tir ctia B. Néu véi mot quy tac
nao d6, moi phan t ctia A cho twong tng v6i mot phan tk ctia B, thi ton tai it nhat hai
phan t& khac nhau cia A ma chung teong tng véi mot phan t cta B.

3. Phuong phap ttng dung.

Nguyeén li Dirichlet twong chirng nhu don gian nhu vay, nhung né la mot cong cu
hét stic co hiéu qua dung dé€ chiing minh nhiéu két qua hét stic sau sac cta toan hoc.
Nguyén 1i Dirichlet cling dwoc ap dung cho cac bai toan cta hinh hoc, diéu d6 duoc thé
hién qua hé thong bai tap sau:

b€ sit dung nguyén ly Dirichlet ta phai lam xudt hién tinh huéng nhét “tho” vao
“chudng” va thoa man cac diéu kién:

+ 58 “tho” phai nhiéu hon sd chudng.
+ “Tho” phai dwgc nhét hét vao cac “chudng”, nhung khong bat budc chudng nao
cting phai c6 tho.

Thuong thi phwong phap Dirichlet dugc 4p dung kem theo phuwong phap phan
chiing. Ngoai ra nd con c6 thé ap dung vdi cac nguyén ly khac. Mot s6 bai toan co ban
thuong gap nhu sau:

1) Trong n + 1 s6 tw nhién bat ki luén tim dwoc hai s6 chia cho n ¢é cung sé du (hodc

hiéu ctia chiing chia hét cho n).

2) Néu trén mot doan théng dd dai 1 dat mot so6 doan th:fmg c6 tong do dai 1én hon 1
thi c6 it nhat hai trong s& cac doan thang d6 c6 diém chung,.
3) Neéu trén duong tron ¢ ban kinh 1 dat mét s6 cung c6 tong dd dai 1on hon 27 thi
c6 it nhat hai trong s6 cac cung do6 c6 diém chung.
4) Trong mot hinh c6 dién tich S dat mot s6 hinh c6 tdng dién tich 16n hon S thi ¢ it
nhat hai trong s6 cac hinh d6 c6 diém chung.
B. CAC DANG TOAN THUONG GAP
~ Dang 1: Chitng minh su ton tai chia hét
* Co s0 phwong phap:

Thong thuong ta coi m s6 tw nhién da cho la m “con thd”, cac sd dw trong
phép chia cac s0 ty nhién d6 cho n 1a nhing “16ng”; nhu vay sé c6 n céi 1ong: [ong i
(0<i<b)gbdbm nhiing sd tu nhién da cho chia chon du i.

* Vi du minh hoa:
Bai toan 1. Chitng minh rang:

a) Trong 2012 sd ty nhién bat ki ludn tim dwoc hai s6 chia cho 2011 ¢6 cung s duw

(hay hiéu cta chung chia hét cho 2011).

b) Trong 2012 s6 tw nhién bat ki ludén tim dwgc mdt s6 chia hét cho 2012 hoac luén

tim dwoc hai s6 chia cho 2012 ¢6 cung s6 du.
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Huéng dan gidi
a) Ta coi 2012 s6 tw nhién da cho la 2012 “con tho”; “I6ng i” gom cac s6 chia cho 2011 du i
(0<i<2011) nén c6 2011 I6ng: Iong 0, Iong 1, ..., Iong 2010. Nhw vay c6 2011 I6ng chira
2012 con tho nén theo nguyén li Dirchlet ton tai it nhat mot 16ng chita khong it hon hai con
tho, tirc 1a 6 it nhat hai s chia cho 2011 ¢6 cung s6 du.
b) Néu trong 2012 s6 da cho ¢ it nhat mot s6 chia hét cho 2012 thi ta chon ludn s nay.
Néu khong c6 s0 nao chia hét cho 2012 thi khi chia cho 2012 nhan nhiéu nhat 2012 s6 du
khac nhau la 1, 2, ..., 2011. Theo nguyén li Dirichlet, ton tai it nhat hai s6 chia cho 2012 c6
cung sd du.
Nhdn xét. Ta c6 thé tdng quat bai toan trén nhu sau:
1) Trong n + 1 sO tw nhién bat ki luén tim duoc hai s chia cho n ¢é cung s6 du (hay hiéu
cua chung chia hét cho n).
2) Trong n s6 ty nhién bat ki luén tim dwgc mot sd chia hét cho n hodc luén tim dwoc hai
s0 chia cho n ¢6 cung s6 du.
Bai toan 2.Chitng minh rang luén tim dwoc s& cé dang 20122012...2012 (g6m cac s& 2012
viét lién ti€p nhau) chia hét cho 2013.

Hudng dan gidi
Xét 2014 s6 sau: 2012, 20122012, ..., 2012...2012 (goém 2014 bo s6 2102).
Pem 2014 sd nay lan lwgt chia cho 2013, c6 2014 sd ma chi c6 2013 s6 du trong phép chia
cho 2013 (1a 0, 1, 2, ..., 2012) nén ludn ton tai hai s6 chia cho 2013 cé cung s6 du, ch:fmg han
dé la a =2012...2012 (gom i bd 2012) va b = 2012...2012 (gom j bo 2012) véi 1<i< j<2014.
Khi dé
b—a=2012...2012.10* (gom j—ibd 2012) sé chia hét cho 2013.
Lai c6 UCLN (10*,2013) =1 nén s3 2012...2012 (g6m j — i bd 2012 sé& chia hét cho 2013. Bai
toan duoc chitng minh.
(O day “tho” 1a s6 6 dang 2012...2012, “Iong” 1a s6 dw trong phép chia cho 2013).
Nhdn xét. M&u chét ctia bai toan la chon ra 2014 (= 2013 + 1) s6 ty nhién ¢6 dang da cho.
Ttr d6 ta c6 thé phat biéu nhiéu bai toan twong tu, chang han nhu: Chttng minh rang luén
tim dwoc s6 ¢ dang 111...1 chia hét cho 29.

Bai toan 3.Cho sau s& tw nhién a,b,c,d,e,g. Chitng minh rang trong sau s6 4y, ton tai
mot sO chia hét cho 6 hodc ton tai mot vai s6 ¢6 tdng chia hét cho 6.
Hudng dan gidi
Truong hop cé mot s§ bang 0 thi ta chon s8 0 thoa man yéu cau dé ra.
Truong hop sdu s6 déu 16n hon 0. Xét 6 s6 sau
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S =a
S,=a+b
S;=a+b+c

S,=a+b+c+d
S;=a+b+c+d+e
S;=a+b+c+d+e+g.
Pem mdi s& nay chia cho 6 ta nhan duoc s6 du thudc tap {0,1,2,3,4,5}.
Néu ton tai S, (i =1,2,...,6) chia hét cho 6 thi bai toan da duwgc chitng minh.
Néu khong c6 Si nao chia hét cho 6 thi ta ¢ 6 sO chia hét cho 6 chi nhan 5 loai s6 du khac
nhau (1,2,3,4,5) ; theo nguyén ly Dirichlet ton tai hai s chia cho 6 c6 cting s6 du, chang
han S2 va Ss do d6 hiéu cua hai s6 nay sé chia hét cho 6, ttirc 1a ¢+d +€ chia hét cho 6. Bai
toan da duogc chirng minh.
(O day “tho” 1a cac s Si, “Iong” 1a s8 du trong phép chia cho 6).
Nhain xét. Ta c6 thé phat bi€u bai toan tong quat sau:
Cho n s6 tw nhién a,4a,,...,a,. Chttng minh réng ton tai mot sO chia hét cho n hodc ton tai
mot vai sd ¢ tong chia hét cho n.
Bai toan 4.Chttng minh r.:?mg:
a) Trong n s0 ty nhién lién tiép ludn tim dwgc mot sd chia hét cho n.
b) Trong 39 s6 tw nhién lién ti€p ludn tim duwoc mot sé ma tong cac chir sd cua nd
chia hét cho 11.

Hudng dan gidi
a) Gia stt khong tim dwoc sO nao trong n s tw nhién lién ti€p da cho ma chia hét cho n.
Khi d6 n s6 nay chia cho n chi nhan dwoc nhiéu nhat la n — 1 s du khac nhau
(1,2,3,...,n—1), theo nguyén li Dirichlet ton tai hai s& chia hét cho n c6 ciing s6 du, chang
han la a va b v6i a>b, khi d6 a — b chia hét cho n, diéu ndy mau thuan véi 0<a-b<n,
Tt d6 suy ra diéu phai chitng minh.
b) Lay 20 s6 tw nhién lién tiép dau cta day, ta ludn tim duwgc mot s6 ¢d chi s6 hang don vi
la 0 va co6 chit s6 hang chuc khac 9.Gia stt d6 1a N va tong cac chit s6 ctia N la s. Khi d6 11
s6 N,N+LN+2,N+3,..N+9,N+19 sé nam trong 39 s& da cho. Vi N tan cling bang 0 nén
tong cac chit s caia N,N+LN+2,...,N+9 lan luot béng s,s+1,s+2,..,5+9. VIN tan cung
bang 0 va ¢ chit s6 hang chuc khac 9 nén tong cac chit s6 ctia N + 10 bang s + 1, tdng cac
chit s6 ctia N + 19 bang s + 10.
Trong 11 s6 ty nhién lién ti€p s,5+1,5+2,5+3,...,5+9,5+10 ludn tim duwoc mot s chia hét
cho 11. Chéng han s6 d6 1a s+i(0<i<10): Néu 0<i<9 thi ta chon dwoc s6 N+i thoa
man yéu cau bai toan; néu i = 10 thi ta chon duwgc s6 N + 19 thoa man yéu cau bai toan.
Nhin xét. Mau chdt d€ giai bai toan cau b) la phai tim ra 11 s6 trong 39 s6 da cho c¢6 tong
cac chir s6 thit tw la 11 s6 tw nhién lién ti€p, dong thoi sit dung két qua cau a).

Bai toan 5. Cho céic sO tw nhién ttr 1 dén 2012. Hoi c6 thé chon ra dwoc nhiéu nhat bao
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nhiéu s6 sao cho tong ctia hai s6 bat ki trong chung khong chia hét cho hiéu cua né?

Hudng dan gidi
Nhaén thay, néu hai sd chia cho 3 cung du 2 thi hiéu ctia chung chia hét cho 3, con tdng cua
chung chia cho 3 dw 1; nén tdng cua ching khong chia hét cho hiéu ctia chung.
Trong cac s tw nhién tir 1 dén 2012, sé ¢6 671 s6 chia cho 3 du 2 1a cac s6 ¢6 dang 3K +2
(k=0,12,...,670). Khi d6 hai s0 bat ki trong 671 sd nay c6 tong chia 3 dw 1, hiéu chia hét
cho 3, nén tong khong chia hét cho hiéu cta chung. Ta sé chiing minh réng chon duoc
nhiéu nhat 672(=671+1) s6 trong cac sO tir 1 dén 2012, thi trong 672 sd nay luén tim dwoc
a,b(a>b) sao cho a—b<2 (That vy, gia sit nguoc lai thi hiéu gitta s6 nho nhat va s 16n
nhat trong cac s& da chon sé khong nhé hon 3.671=2013. Diéu nay mau thuan gia thiét
véi hiéu gitta s6 16n nhat va sd nho nhat khong vuot qua 2012-1=2011), nghia laa - b
bang 1 hodc 2.
-Néu a —b =1 thi hién nhién a + b chia hét cho a-b (= 1)
-Néua-b=2thia+blasdchannéna+b chia hét choa-b (=2).
Nhu vay ttr 2012 s6 da cho khong thé chon dwoc hon 671 s6 thdéa man diéu kién bai toan.
Suy ra s0 lwgng 16n nhat cac s6 phai tim la 671.
7~ Dang 2: Bai toan vé tinh chat cac phan tir trong tip hop
* Cé s6 phwong phap:Thong thuong ta phai lap ra nhiing tap hop co tinh chat can thiét
r6i stt dung nguyeén 1i Dirichlet d€ chimg to c6 hai phan t thudc hai tap hop bang nhau.
* Vi du minh hoa:
Bai toan 1.Cho sau sd nguyén dwong d6i mot khac nhau va déu nhé hon 10. Ching minh
rang luon tim duoc 3 s6 trong dé c6 mot s& bang tdng hai s6 con lai.

Hudng dan gidi
Goi sau sO nguyén duong da cho la a,,a,,8,,8,,8,,8, voi 0<a, <a, <..<a,<10.
bit A={a,,a,,a,,a;,8,} gom 5 phan tt c6 dang am v6i me{2,3,4,5,6}.
bit B={a,—a,a,—a,a,-a,a-a,8—-a} gom 5 phan t¢ c6 dang a,—a VOi
ne{2,3,4,5,6}.
Ta thdy cac phan ti ctia hai tadp hop A va B déu thudc tap hop gom 9 phan ti {1,2,3,...,9}
trong khi tong sd phan tir ctia hai tap hop A vaBla 5+5=10.
Theo nguyén li Dirichlet ton tai hai s6 bang nhau ma chiing khong thé thudc cting mot tap
hop, nén c6 mot so thudc tap hop A béng mot s6 thudc tap hop B, ticla a,=a,—a,, do do
&, =a, +a,.
Ba s6 a,,a,,a doi mot khac nhau. That vay, a,#a, vinéu a,=a, thi a =0 trai vdi gia
thiét cua bai toan.
Vay ton taiba s6 a,,a,,8 trong cac s6 da choma a, =a,+a, (dpcm).
(O day, c6 10 “tho” 14 10 8 a,,a,,8,,8,,8,8, —a,,8,—a,,8, —8&,8 —a,3, —a, va ¢4 9 “long”
1a9s61,2,3,4,5,6,7,8,9).
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Nhdn xét. D€ giai bai toan nay, ta can tao ra hai tadp hgp gom cac phan t nho hon 10 va
tong s6 phan tit cua hai tap hop phai khong nho hon 10. Tt d6 suy ra ton tai hai phan t
ctia hai tap hop bang nhau.

Bai toan 2.Cho X 1a tap hop gom 700 s6 nguyén dwong khac nhau, mdi s& khong 1én hon
2006. Chting minh rang trong tap hop X ludn tim dwoc hai phan tit x, y sao cho x — y thudc
tap hop E ={3;6;9}.

Huéng dan gidi

Gia st 700 s6 nguyén duong da cho la a,,a,,...,a,, . Ta xét cac tap hop sau:

A={a,a,,..a};

B={a +6,a,+6,...a,,+6};

C={a,+9a,+9,..a,,+9}
Tong s6 phan tix cta ba tap hop A, B, C 1a 700.3 = 2100, trong d6 mdi phan tix déu khong
vuot qua 2006 + 9 = 2015, ma 2100 > 2015 nén theo nguyén li Dirichlet ton tai hai phan t
bé“mg nhau. Vi mdi tap hop A, B, C cé cac phan tir d6i mot khac nhau nén hai phan tt béng
nhau do phai thudc hai tap hgp: A va B, hoac A va C, hoac B va C.
- Néu hai phan ti thudc A va B, chang han a =a, +6 suy ra a —a; =6.
- Néu hai phan tir thudc A va C, chang han & =a, +9 suy ra 8 —a; =9.
- Néu hai phan ttr thuéce B va C, chang han a +3= a;+6 suyra a—a; =3.
Nhu vay ludn ton lai hai s6 thudc tap hop A c6 hiéu la 3, 6, 9. Ta duoc diéu phai ching
minh.
(O day 2100 “thé” 1a 2010 phan tir ctia ba tap hop A, B, C; 2015 “Iong” 14 cac s6 tir 1 dén
2015)
Nhdn xét. Ta con c6 két qua manh hon nhu sau:
Cho X 1a tap hop gom 505 s& nguyén duong khac nhau, mdi sd khong 16n hon 2006. Trong
tap hop X ludon tim dwgc hai phan t x, y sao cho x —y thudc tdp hop E ={3;6;9}.
Chirng minbh.
Goi A 1a tap hop cac s6 thudc X ma chia hét cho 3, goi B la tap hop cac sd thudc X ma chia
cho 3 dw 1, goi C la tap hop cac s6 thudc X ma chia cho3 du 2.
C6 505 s6 xép vao ba tap hop, ma 505 = 3.168 + 1 nén theo nguyén li Dirichlet ton tai mot
tap hop cd chira tir 169 s6 trd 1én.
Trong tap hop nay, hai s6 bat ki ¢ hiéu la mét bdi cua 3. Ton tai hai s6 x, y ¢6 hiéu nho
hon 12. That vay, néu moi sO trong tap hop nay déu c6 hiéu khong nho hon 12 thi sd 16n
nhat trong tap hop khdng nho hon 12.168 = 2016 > 2006, trai voi dé bai.
Vay trong tap hop X ton tai hai phan t&t x, y ma x—yeE.
Bai toan 3.Cho hai tap hop s nguyén dwong phan biét ma mdi s6 déu nhé hon n. Ching
minh rdng néu tdng s§ phan t& cta hai tdp hop khong nho hon n thi c6 thé chon duoc
trong mdi tap hop mot phan ti sao cho tdng ctia chiing bang n.

Hudng dan gidi
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Gia st hai tap hop s6 nguyén duwong da cho la

A={a,a,,..,a,} va B={b,b,,...0.}
véi a<n (i=12,.,m), b;<n (j=12,..k) va m+l=n.

Xét tap hop C={n—-b,n-b,,..,.n—b}.

Nhén thdy, cé tat ca n — 1 s6 nguyén duong phéan biét nho hon n, cac phan tir cta A va C
déu nho hon n va tong s6 cac phan tor cua A va C khéong nho hon n. Theo nguyén li
Dirichlet, ton tai it nhat hai phan t& bang nhau, ching khong cting thudc A va C, do d6
mot phan ti thuéc A va mot phan tir thudc C, tixc la ton tai hai s& ap va n—b, ma
a, =n-b, <a, +hb, =n (diéu phai chitng minh).

(O day coi m + k “tho” 1a cdc s6 nguyén duong thudc tap hop A hodc C, n -1 “Iong” 1a cac
sO nguyén duong tir 1 dénn - 1).

~ Dang 3: Bai toan lién quan dén bang 6 vudng

* Cé s6 phwong phap: Mot bang vudng kich thude n x n gobm n dong, n cot va 2 duong
chéo. Mbi dong, mdi cot, mdi dudng chéo déu cé n 6 vudng,.

Mot bang cac 6 vudng kich thude m x n géom m dong va n cot.

* Vi du minh hoa:

Bai toan 1.Cho mot mang & vudng kich thide 5 x 5. Nguoi ta viét vao mdi 6 ctia bang mot
trong cac sO -1, 0, 1; sau d6 tinh tong ctia cac s6 theo ting cdt, theo tiing dong va theo tiing
duong chéo. Chiing minh rang trong tat ca cac tdng d6 ludn ton tai hai tong cé gid tri bang
nhau.

Hudng dan gidi
Bang 6 vudng kich thude 5 x 5 ¢6 5 dong, 5 cot, 2 duwong chéo nén sé ¢ 12 tdng cha cac s
duoc tinh theo dong, theo cot va theo duong chéo. Mdi dong, cot va duong chéo déu cd
ghi 5 58 thuoc tap {-1; 0; 1}. Vi vay gid tri mdi tdng thudc tap hop {-5; 4; -3; -2; -1, 0; 1; 2;
3; 4; 5} c6 11 phan ti. C6 12 tong nhan trong tap 11 cac gia tri khac nhau nén theo nguyén
li Dirichlet ton tai it nhat hai tong nhan cung moét gia tri. Bai toan duoc chiing minh.
(O day “tho” 1a tdng nén c6 12 “thd”, “Iong” 14 gia tri ctia tdng nén c6 11 “Iong”).
Nhdn xét. Voi cach giai twong tu, ta ¢d bai toan tong quét sau:
Cho mot bang 6 vudng kich thudc n x n. Nguoi ta viét vao mdi 6 ciia bang mot trong cac
s0 -1, 0, 1; sau do tinh tong cua cac sd theo tung cft, theo tirng dong va theo tung duong
chéo. Chttng minh ring trong tat ca cac tdng d6 ludn ton tai hai tdng cé gia tri bang nhau.
Bai toan 2.Trén bang 6 vudng kich thudc 8 x 8, ta viét cac s§ tw nhién tir 1 dén 64, mbi s6
viét vao mot 6 mdt cach tly y. Chirng minh rang ludn ton tai hai 6 vuong chung canh ma
hiéu cac s6 ghi trong chung khong nho hon 5.

Hudng dan gidi
Ta xét hang c6 6 ghi s6 1 va cot c6 6 ghi s6 64. Hiéu gitra hai 6 nay la 63.
S6 cap 6 ké nhau tir 6 ghi s6 1 dén 6 ghi s6 64 nhiéu nhat la 14 (gom 7 cdp 6 chung canh
tinh theo hang va 7 cap 6 chung canh tinh theo cot).
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Ta c6 64 = 14.4 + 7 nén theo nguyén li Dirichlet, ton tai it nhat hai 6 ké nhau ma hai s ghi
trén dé c6 hiéu khong nho hon 4 + 1 = 5. Bai toan duwgc chitng minh.

(O day, “tho” 1 hiéu ctia hai s6 trong 64 s3 (tir 1 dén 64) nén c6 63 tho; “Iong” 1a s8 cip 6
vudng ké nhau ttr 6 ghi s6 1 dén 6 ghi s6 64 nén c6 nhiéu nhat la 14 16ng).

Nhan xét.

. Méu chét ctia bai toan la quan tam dén hai 6 vuoéng ghi s6 nho nhat (sd 1) va sd
16n nhat (so 64) s€ c6 hién 16n nhat 1a 63; dong thoi xét tix 6 ghi s6 1 dén 6 ghi s6 64 chi can
t6i dala (8 — 1) + (8 — 1) = 14 6. O day ta da van dung nguyén li Dirichlet tdng quat: C6 m
tho, nhot vao k Iong ma m =kn +r (1<r <k-1) thi ton tai it nhat mot [ong chira khong it
hon n+1 con tho.

. Néu thay béi bang chit nhat gom 8 x 10 6 vudng, trén d6 ghi cac s6 tit 1 dén 80
khong lap mot cach tuy y thi két qua cau bai toan con dung hay khong? Hay chiing minh.
7~ Dang 4: Bai toan lién quan dén thuc té

Co s6 phwong phap: Khi chiing minh su ton tai mot sd doi twgng théa man diéu kién nao
do, ta thwong st dung nguyén li Dirichlet.

biéu quan trong nhat la phai xac dinh dwgc “thd” va “lIong”.

* Vi du minh hoa:

Bai toan 1.Mot t6 hoc tap ¢6 10 hoc sinh. Khi viét chinh t3, ca t6 déu mac 16i, trong d6 ban
Binh méc nhiéu 16i nhat (méc 5 16i). Chting minh rang trong t& &y c6 it nhat 3 ban da mac
mot s8 16i bang nhau.

Hudng dan gidi

Ta coi “thd” 1a hoc sinh (trit ban Binh) nén c6 9 thé; “Iong” 1a s& 16i chinh ta hoc sinh mac
phai nén c6 4 I6ng: 16ng i gom nhiing hoc sinh mac i 16i (i=1,2,3,4). C69 tho nhét vao 4
Iong, ma 9 = 4.2 + 1, nén theo nguyén li Dirichlet ton tai it nhat mot [6ng chira khong it hon
2 +1 =3 tho, titc 1a c6 it nhat 3 ban mac mot s 16i bang nhau.

Bai toan 2.0 mot vong chung két ¢d vua c6 8 d4u thu tham gia. Mdi d&u tha déu phai gip
da 7 dau thu con lai, moi ngredi mot tran. Chiing minh rang, trong moi thoi diém gitta cac
cudc ddu, bao gio cling c6 hai dau thu da dau mot s6 tran nhw nhau.

Hudng dan gidi
Ta coi “thd” 1a dau thu nén c6 8 tho; “Iong” la s6 tran dadu cua dau thu nén cb 8
Iong: “Iong i” gom cac ddu thu da thi dauitran (v6ii=0,1,2,3,4,5, 6, 7).
Ta thdy I6ng 0 va long 7 khong dong thoi ton tai, vi néu c6 mot ddu thu chua dau
tran nao thi sé khong c6 dau thu nao da dau dua 7 tran, cting nhw néu c¢é dau thu da
dau da 7 tran thi khong c6 ai chua ddu tran nao.
Nhu vay, cé 7 Iong chita 8 con tho nén theo nguyén li Dirichlet ton tai mot Iong
chtra khong it hon 2 con tho, tic la trong moi thoi diém gitra cac ceoc dau ludn tim
dugc 2 dau thu da dau dung mot so tran.
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Bai toan 3.C6 6 nha khoa hoc viét thu trao d6i véi nhau vé mot trong hai dé tai: bao vé
moi truedong va chuong trinh dan s6. Chiing minh rang c6 it nhat ba nha khoa hoc cung
trao doi vé mot dé tai.

Hudng dan gidi
Goi 6 nha khoahocla A, B,C, D, E, F.
Nha khoa hoc A sé viét thu trao d6i vdi 5 nha khoa hoc con lai vé 2 dé tai, ¢4 5=2.2+1
nén theo nguyén li Dirichlet ton tai it nhat 3 nha khoa hoc (chéng han B, C, D) duoc nha
khoa hoc A trao ddi vé cing mot dé tai (chang han d@é tai moi truong).
Trong ba nha khoa hoc B, C, D néu c6 hai nguoi nao cling trao doi vé dé bai méi truong
(chéng han B, C) thi ta chon dwoc A, B, C cung trao doi vé mot dé tai.
Néu trong ba nha khoa hoc B, C, D khong ¢6 hai nguoi nao trao doi vé dé tai moi treong
thi ho sé trao d6i v6i nhau vé dé tai dan so, ta sé chon duoc B, C, D cung trao d6i mot dé
tai.
(O day coi nha khoa hoc (trir A) 1a “thd” nén c6 5 tho, coi dé tai 1a “Iong” nén c6 2 Iong va
van dung nguyén li Dirichlet tong quat).
I~ Dang 5: Bai toan lién quan dén sy sap xép
* Co s6 phwong phap: Cac bai todn vé sap x&p chd, phan cong viéc khong doi héi nhigu
vé kién thirc va ki ndng tinh toan, chung cha yéu két hop suy luan 16gic dé€ xét cac kha
nang co6 thé xay ra véi nguyén li Dirichlet.
* Vi du minh hoa:
Bai toan 1. C6 20 ngudi quyét dinh di boi thuyén bang 10 chiéc thuyén d6i. Biét rang néu
hai nguoi A va B ma khong quen nhau thi tong s6 nhitng nguoi quen cua A va nhing
ngudi quen cta B khong nho hon 19. Chiing minh rang cé thé phan cong vao cac thuyén
d6i sao cho mbi thuyén déu 1a hai nguoi quen nhau.

Hudng dan gidi
Néu trong 20 nguoi khong cd hai nguwoi nao quen nhau thi tong s6 nguoi quen cua hai
nguoi bat ki 1a 0. Diéu nay mau thuan véi gia thiét 1a tong sd ngudi quen cua hai nguoi
khong nhé hon 19. Vay ton tai mét sd cap quen nhau.
Ta x&p mdi cdp quen nhau d6 vao mot thuyén ddi. Goi k 1a s6 lwong thuyén 16n nhat ma
trong do ta cd thé xép duoc nhitng cdp quen nhau vao mot thuyén va ki hiéu thuyén thi i
x€&p hai nguoi Ai va Bi quen nhau (1<i<k).
Gia st k<9, ki hiéu tap hop M gém nhitng nguoi chua dugc xé€p vao thuyén nao, tie 1a
gom nhitng nguoi dd6i mot khong quen nhau. Chon hai nguoi A va B trong tap hop M.
Theo bai ra thi tong s6 nguoi quen ciia A va s6 nguoi quen ctua B khong nhé hon 19 va
nhing nguoi quen A hodc quen B da duoc xép vao thuyén réi. Nhw vay c6 19 nguoi quen
hé quen A hodc B dwgc xép vao nhiéu nhat 1a 9 thuyén doi (trir 1 thuyén vi A, B chuwa dwgc
xép), ma 19 = 9.2 + 1 nén theo nguyén li Dirichlet ton tai it nhat mot thuyén cho 2 nguoi
quen ca A va B. Nhung khi d6 ta c6 thé xép lai nhu sau: trong k — 1 thuyén dau tién van
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gitt nguyeén, con thuyén thtt k xé€p Ax va B, con thuyén th k + 1 xép A va Bx. Diéu nay
mau thuan véi gia st.

Theo cach x&p nay ta tiép tuc xép dén hét 10 thuyén sao cho mdi thuyén hai ngudi déu
quen nhau.

Bai toan 2. Ki thi tuyén sinh vao truong THPT chuyén Long An nam nay ¢ 529 hoc sinh

dén tir 16 dja phuong khac nhau tham du. Gia st diém bai thi mén Toan ctia mdi hoc sinh
déu 1a s8 nguyén 16n hon 4 va bé hon hodc bang 10. Chtrng minh rang luon tim dugc 6 hoc

sinh c¢6 diém mon Toan giong nhau va cung dén ttr mot dia phuwong.

Hudng dan gidi
Ta c6 529 hoc sinh ¢ diém bai thi tit 5 diém dén 10 diém. Theo nguyén ly Dirichlet

ta ¢ 89 hoc sinh c6 diém bai thi nhw nhau (ttr 5 diém dén 10 diém).

Ta c6 89 hoc sinh ¢ diém bai thi nhw nhau va dén tr 16 dia phuong. Theo nguyén ly

Dirichlet tim dwgc 6 em c6 cung diém thi mon toan va dén tir cing mét dia phuong.

~7 Dang 6: Van dung nguyeén li Dirichlet vao cac bai toan hinh hoc
* Co s0 phuwong phap:Mot s6 cac dang toan hinh hoc thuwong gap:

1) Néu trén mot doan théng do6 dai 1 dat mot so doan théng o tong do dai lon hon 1
thi c6 it nhat hai trong s& cac doan thang d6 c6 diém chung,.
2) Neéu trén duong tron ¢ ban kinh 1 ddt mét s6 cung 6 tong d6 dai l6n hon 27 thi
c6 it nhat hai trong s6 cac cung do6 c6 diém chung.
3) Trong mot hinh c6 dién tich S dat mot sd hinh ¢6 tong dién tich 16n hon S thi c6 it
nhat hai trong s6 cac hinh d6 c6 diém chung.
4) * Vi du minh hoa:
Bai toan 1. Trong hinh vudng ma dd dai mdi canh 1a 4 cho truwde 33 diém phan biét, trong
d6 khong c6 3 diém nao thang hang, Nguoi ta vé cac duong tron c6 ban kinh déu bang
V2, c6 tam la cac diém da cho.
Hoi ¢6 hay khong 3 diém trong s6 cac di€ém noi trén sao cho chung déu thudc vao phan
chung ctia 3 hinh tron c6 cac tam cling chinh la 3 diém d6?
(Thi chon HSG 16p 9 Qudc Gia nam 1995-1996- Biang A)

Hudng dan gidi
Chia hinh vuong da cho thanh 16 hinh vuong, moi hinh vudéng c6 canh 1a 1; vi ¢6 33
diém chtza trong 16 hinh vudng, do d6 theo nguyeén tac Dirichlet it phai c6 it nhat Ia
mot hinh vudng chira khong it hon 3 diém.
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Khoang cach gitta hai diém bat ky trong hinh vuéng don vi da cho khong thé vuot
qua dd dai duong chéo ctia né bang V2.

Goi 0,,0,,0, 143 diém clng nam trong mdt hinh vudng don vi nao d6 .
Vé ba duong tron tam Q,,0,,0, cung ban kinh la V2 . Chic chin ca ba diém

0,,0,,0, déu nam trong ca ba dwong tron nay, nghia 1a chung nam trong phan

chung cua 3 hinh tron c¢6 tam tai chinh cac diém O,,0,,0,.

Bai toan 2. Trén mit phang cho 25 diém sao cho tit ba diém bat ky trong s6 chting déu tim
dugc hai di€m c6 khoang cach nhé hon 1. Chitng minh rang ton tai mot hinh tron c6 ban
kinh bang 1 chita khong it hon 13 diém.

Huéng dan gidi
Xét diém A va hinh tron (C,) c6 tam A va ban kinh 1a 1. Néu tat ca 24 diém con lai déu
nam trong (C,) thi hién nhién bai toan dugc ching minh.
Xét treong hop 6 diém B ndm ngoai (C,). Tacd AB>1 xét hinh tron (C,) tdm B va ban

kinh Ia 1.

Gia st C la moét diém bat ky khac A vaB . Ta chitng minh C phai thuéc mot trong hai
hinh tron (C,)hodc (C,).

That vay: gia st nguoc lai diém C khong thuoc ca (C,), ca (C,) = AC>1 va BC >1;
theo trén, AB >1 nhu vay c6 bd ba diém A, B,C trong d6 khong cd bat ky 2 diém nao
c6 khoang cach gitra chung nho hon 1. V6 Ly, vi trai vdi gia thiét.

biéu vo ly d6 ching to rz‘?mg hodc 1a C thudc vao (C,) hodcla C thudc vao (C,).

Nhu vay ca 25 diém da cho déu thudc vao (C,) va (C,).

Theo nguyeén tac Dirichlet, at phai c6 it nhat 1a mot hinh tron chita khong it hon 13
diém.

Bai toan 3. Cho hinh vudng ABCD va chin duong thang phan biét théa man moi mot
duong thang déu chia hinh vuong thanh hai t gidc ¢6 dién tich ty 18 véi 2 va 3.

Chting minh rang ton tai it nhat 1a ba dwong thang dong qui tai mot diém.

Hudng dan gidi
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B C B C

A D D
N A
Nhan xét: cac duwong thang da cho khong thé di qua trung diém cac canh
hinh vudéng ABCD bdi vi nguoc lai thi hinh vudng s€ bi phan thanh hai phan
tam gidc va ngti gidc.

Gia st mot dwong théng trong sO dé cit canh BC tai M va cit canh AD taiN

Cac hinh thang ABMN va CDNM c6 chiéu cao bang nhau nén tir gia thiét suy

ra MN chia doan thang néi trung diém P ,Q ctia AB va CD theo ty 1é %

Dé thay chi c6 4 diém chia 2 duong trung binh cta hing vudng ABCD theo ty
le % lal1,3,K,H. C 9 duong thang dia qua 4 diém nay; theo nguyén tac

Dirichlet, phai c6 it nhat 1a 3 dwong thang cuing di qua mot diém.

Bai toan 4. Cho da gidc déu gom 1999 canh. Nguoi ta son cac dinh ctia da giac bang
2 mau xanh va dé. Chtzng minh rang at phai ton tai 3 dinh dugc son cing mdt mau

tao thanh mot tam gidc can.

Hué6ng dan gidi
Ta c6 da giac 1999 canh nén c6 1999 dinh. Do d6 at phai ton tai 2 dinh ké nhau la
P va Q duogc son boi cung 1 mau ( chéng han mau d0).
Vi da giac da cho la da giac déu ¢ mot s6 1é dinh, cho nén phai ton tai mot dinh
nao dé nam trén duong trung truc ctia doan thang PQ . Gia st dinh do1a A .
Néu A t6 mau do thi ta c6 AAPQ la tam giac can c¢6 3 dinh A P,Q duoc to cung
mau do.
Néu A t6 mau xanh. Lic d6 goi B va C la cac dinh khéc ctia da giac ké voi P va

Q.
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

Néu ca 2 dinh B va C dugc t6 mau xanh thi AABC can va c¢6 3 dinh cung t6 mau
xanh.
Néu ngugc lai mot ttrong hai dinh B hodc C ma t6 mau do thi tam gidc BPQ hoac

tam giac CPQ la cac tam gidc can c6 3 dinh dugc td mau do.

C.BAITAP AP DUNG
Bail.Mot doi thong c6 800 000 cay thong. Trén moi cay thong cd khong qua 500 000 chiéc

14. Chitng minh rang it nhat ciing c6 2 cay thdng c6 ciing s8 14 nhu nhau 6 trén cay.

Bai2.Mot 16p hoc ¢6 40 hoc sinh. Chting minh rang c6 it nhat 4 hoc sinh ¢ thang sinh

giong nhau.

Bai3.Cho day s6 gom 5 s tu nhién bat ki a,,a,,a,,a,,a,. Chting minh rang ton tai mot s&
chia hét cho 5 hodc tong cia mot sO s lién ti€p trong day da cho chia hét cho 5.

Bai4.Cho p 1a s6 nguyén t& 16n hon 5. chting minh réang ton tai mot s& c6 dang 111...11 ma

chia hét cho p.

Bai5. Vi 39 s6 tu nhién lién tiép, hoi rang ta cé thé tim dwoc mot s6 ma téng cac chit s6

cua no chia hét cho 11 hay khong?

Bai6. Chitng minh rang trong 52 s tw nhién tuy y, chi it cfing ¢ mot cip gom hai s3 sao

cho hodc tdng hodac hiéu ctia chung chia hét cho 100.
Bai7.Chting minh rang ton tai liiy thita ctia 29 ma céc chit s6 tan cting ctia né 1a 00001.
Bai8. (Bai toan ap dung 2 Ian nguyén tac Dirichlet)

C6 17 nha toan hoc viét thw cho nhau trao d6i vé 3 van dé khoa hoc, mbi nguoi viét
thie cho mdt ngudi vé mot van dé. Ching minh rang it nhat cing ¢6 3 nha todn hoc
trao d6i véi nhau vé cung mot van deé.

Bai9. Mot 16p hoc 6 30 hoc sinh. Khi viét chinh ta, em A pham 14 16i, cac em khéc pham it

16i hon. Chiing minh rang c6 it nhat 1a 3 hoc sinh khong mac 16i hodc mac s& 16i bang
nhau.

Bai 10. Cho 5 ngudi tuy y. Chttng minh rang trong s8 d6 c6 it nhat 1a hai ngudi c6 s&
ngudi quen bang nhau ( chti y 1a A quen B thi B quen A).
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Bai 11. Trong mot giai bong da c¢6 10 doi tham gia, bat ct hai doi nao trong s6 dé cling
phai dau véi nhau mét tran. Chiing minh r:img tai bat cr thoi diém nao cua lich thi dau
cling c6 hai d6i da dau duoc mot s6 tran nhu nhau.

Bai 12. Chting minh rang d6i véi mot s§ n nguyén duong bat ki bao gio ta cling tim duoc
mot sO tu nhién ma cac chit s6 ciia nd bao gom chi c6 chir s6 5 va chit sd 0 va chia hét cho n.

Bai 13. Chitng minh rang ludn ton tai s dwoc viét boi toan chit s 8 chia hét cho 2011.

Bai 14. Chting minh rang néu (n, 2010 ) = 1 thi lu6n ton tai mot s6 k nguyén duong sao
cho nk -1 chia hét cho 2010.

Bai 15. Chiing minh rang trong 1007 s8 tw nhién bat ky ludn ton tai hai s6 sao cho tong
hodc hiéu cua ching chia hét cho 2011.

Bai 16. Cho n + 1 s8 nguyén duong khac nhau nhé hon 2n (n > 1). Chting minh rang c6
thé chon ra 3 s8 nao d6 ma mot sd bang téng hai s& kia.

Bai 17. Cho tam giac déu ABC cé canh bang 1. Danh dau 5 diém phan biét bat ky
trong AABC . Chttng minh rang at ton tai it nhat 1a 2 diém trong s& d6 ma khoang
cach gitta chung nhé hon0,5.

Bai 18. Bén trong hinh vudng c6 canh bang 1, 18y bat ky 51 diém phan biét. Chiing
minh rang phai ton tai it nhat 1a 3 diém trong s 51 diém nay nam trong mot hinh
1

oz

Bai 19. Bén trong hinh tron (O,R) ¢4 dién tich bang 8, nguoi ta 18y 17 diém phan

tron co ban kinh be\ing

biét bat ky. Chtiing minh rang bao gio cling tim dugc it nhat 1a 3 diém tao thanh
mot tam gidc cé dién tich bé hon 1.

Bai 20.Bén trong mot cai san hinh cht nhat ¢ chiéu dai 4m va chiéu rong la 3m co
6 con chim dang &n. Chiing minh rang phai c6 it nhat 1a hai con chim ma khoang
cach dau gitta chiing nho hon la J5m.

Bai 21. C4c diém trén mat phang duoc td bang mot trong ba mau: xanh, do, vang.
Chttng minh rang ton tai it nhat 1a 2 diém duoc t6 boi cing mdt mau va khoang céac
gitta chiing bang 1.

Bai 22. Trén mat phang cho 100 diém bat ky. N&i moi diém véi it nhat 1a 66 diém
trong s& 99 diém con lai bang mot doan thang. Chiing minh rang cé thé xay ra
treong hop ¢d 2 diém trong s6 4 diém bat ky cua 100 diém da cho khong duoc ndi
voi nhau.

Bai 23. Cho 5 diém phan biét nam bén trong hinh vuéng ABCD cé canh bang
35++/3. Chttng minh rang at tim dugc it nhat 1a mot diém trong hinh vuéng da cho

sao cho, khoang cach tir né dén ém da cho 16n hon 10.
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Bai 24. Moi diém ctra mat phang dwoc t6 bang mot trong hai mau xanh hodc do.
Chting minh rang at tim dwgc it nhat 1a ba diém dugc to6 boi cling mot mau tao
thanh mot tam gidc déu c6 canh 1a 1 hodc /3.

Bai 25. Moi diém ctia mit phang duoc to bang mot trong hai mau den va do.
Chuing to rz‘?mg ton tai mot tam giac déu ma cac dinh cta né chi duoc td bf?mg mot
mau.

Bai 26. Trén mat phang cho 2000 dudng thang phan biét, d6i mot cat nhau. Chiing
minh rang ton tai it nhat 1a 2 dwong thang ma gdc tao béi chiing khong 16n hon
180°

2000

Bai 27. Bén trong duong tron cd ban kinh 2000 c6 8000 doan thang cé do dai la 1. Ching
minh réng cé thé dung dwoc mot duong thang d hogc 1a song song hodc 1a vuong goc véi

mot duong thang | cho triede, sao d cat it nhat 1a hai doan thang da cho.

Bai 28.Cho bang 6 vuong kich thude 10.10 gom 100 6 vudng don vi. Dién vao mbi 6 vudng
cua bang nay mot sO nguyén duong khong vuot qua 10 sao cho hai s6 ¢ hai 6 vudng
chung canh hogc chung dinh nguyén t§ cing nhau. Chitng minh réng trong bang 6 vudng
da cho c6 mot sO xuat hién it nhat 17 Ian.

Bai 29.Trong hinh chit nhat kich thwéc 1.2 ta 1dy 6n° +1 diém véi n la s& nguyén duong.
N N . \ \ 7 4 ’ 1 7 A ’ N A2
Chttng minh rang ton tai 1 hinh tron c6 ban kinh — chtta khong it hon 4 trong s0 cac diém
n
da cho.

Bai 30. Cho mdi diém trén mit phang duwoc té bang mot trong hai mau xanh, do. Chiing

minh rang ton tai mot tam gidc ma ba dinh va trong tam cung mau.

Cau 31. Lop 6A 6 45 hoc sinh lam bai kiém tra mon Toan khong c¢é ai bi diém
dwdi 2 va chi ¢6 2 ban dugc diém 10. Ching to rf?mg it nhat cling tim dwgc 6 hoc
sinh cé diém kiém tra bang nhau. Biét diém kiém tra 1a s& tw nhién tir 0 dén 10?

Cau 32. Chting minh rang tlr 52 s8 nguyén bat ki ludn ton tai 2 s§ ma tong hodc hiéu cua
chung chia hét cho 100.

Cau 33. Trén mit phang cho 2019 diém phan biét sao cho trong bat ctt 3 diém nao trong
2019 diém o trén ta luon tim dugc 2 diém c6 khoang cach nho hon 1 cm. Chitng minh

rang: S& ton tai it nhat 1010 diém ndm trong 1 dudng tron c6 ban kinh bang 1 cm.

HUONG DAN GIAI
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Bail. Ta hay twong twong moi cay thong la mot "thd”, nhw vay 6 800.000 "thd" dwoc
nhot vao khong qua 500.000 "chiéc Iong". Long 1 ting véi cay thong cd 1 chiéc 1a trén cay,
Iong 2 ting vdi cay thong co 2 chi€c 14 trén cay v.v... S6 tho 16n hon so6 1ong, theo nguyén
tac Dirichlet it nhat c¢6 1 Iong nhét khong it hon 2 thé nghia la c6 it nhat 2 ciy thong c6
cung s 14.

Bai2. Mot ndm c6 12 thang. Ta phan chia 40 hoc sinh vao 12 thdng d6. Néu mobi thang co
khong qua 3 hoc sinh duoc sinh ra thi sd hoc sinh khéng qua: 3.12 = 36 ma 36 <40 (v0 ly).
Vay ton tai mot thang cé it nhat 4 hoc sinh trung thang sinh ( trong bai nay 40 tho la 40
hoc sinh, 12 16ng 1a 12 tén thang).

Bai3. Ta sé thanh lap day s6 méi gom 5 sd sau day:

1=
Sz_a1+a2
S;=a +a, +a,

S,=a +a,+a, +a,
Sg=a +a,+a;+a, +a;
- Néu mét trong cach S, (i =1.., 5) chia hét cho 5 thi bai toan da duoc chtiing minh.
- Néu khong c6 s nao chia hét cho 5 thi khi dem chia cac s6 S, cho 5 sé duoc 5 s6 du ¢d
gia tri tir 1 dén 4.
C6 5 58 du ma chi c6 4 gia tri (5 thd, 4 16ng). Theo nguyén tac Dirichlet it nhat phai c6
2 s0 du ¢ cung gia tri. Hiéu cta chung chia hét cho 5. Hiéu nay chinh 1a tong cac a,
lién ti€p nhau hodc la a, nao do.
Bai4.
Xét day s6 1,11,111,..., 111....11
—_—
pchit s81
Ta chitng minh trong day trén phai cd s6 chia hét cho p. Gia st két luan ay khong dung,
tiee 1a khong co bat ky sd nao cua daylai chia hét cho p.

Cho twong tng modi s6 du ctia phép chia cho p . Tap hop s6 du ¢ thé thudc tap hop {1, 2,
3,..., p — 1} (Do 0 khong thé thudc tap hop nay). Ta lai c6 p s trong day s6 trén. Vi vay theo
nguyén ly Dirichlet ton tai it nhat hai sd c6 cung s6 dw khi chia cho p. Gia st cac s6 d6 la
111...11 (m chit s 1) va s§ 111....11 (n chit s 1) véi (1<n<m < p). Tir d6 ta cd

a11..11 — 111...11) : p, hay 111...1 000...0: p Hay 111...1 .10":p (1)

m  chit s51 n chit sd1 m—n chit s61 nchit so 0 m—n chit s6'1

Do p la s6 nguyén t6 16n hon 5 nén (p; 10) =1, Vithé tit (1) tasuyra 111...1 : p(2)

m—n chif s§1

111...1 1a mot s6 thudc day trén nén tir (2) suy ra mau thuan véi gia thiét. Vay gia st
—

m—n chit 61

phan chiing 1a sai. Ta suy ra diéu phai chiing minh.
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Bai5. Tt 20 s6 dau tién ctia day bao gio ta cling c6 thé tim duoc 2 s6 ma chit s6 hang don
vila 0, va trong hai s& d¢ it nhat phai c6 mot s c6 chir s6 hang chuc khac 9. Gia si N la s

d¢6, va ta goi S la tong cac chir sd cua N.

Tacéday sO méiN,N+1, N+2,.N+9, N+191a11s0 van ndm trong 39 sO cho trudc ma
tong cac chit s6 caa chunglaS,S+1,S+2,...5+9,S+10. D6 1a 11 s6 tu nhién lién tiép, t

phai c6 mot s chia hét cho 11.
Bai6.bé lam xudt hién s6 "tho" va so "long ta lam nhu sau:

Trong tap hop cac s6 du trong phép chia cho 100 ta 1ay ra tirng cdp sd sao cho tong

cac cap d6 bang 100 va thanh 1ap thanh cac nhém sau:

(0;0), (1;99),(2;98),(3;97), (4;96), (5;95), (6; 94)... (49 ; 51), (50 ; 50). Cht1 ¥ réng

s€ ¢4 50 cap nhu vay, ta thém vao cdp (0, 0) sé c6 51 cdp (51 Iong).
- Pem chia 52 s6 tw nhién cho 100 sé c6 52 s6 dw (52 tho).

- C6 52 56 du ma chi ¢6 51 nhém, theo nguyén tac Dirichlet it nhat ciing phai c6 2 s8

du cung roi vao mot nhom.

R0 rang la cdp sO tu nhién tng voi cdp s6 dw nay chinh la hai s6 ty nhién c6 tong

hodc hiéu chia hét cho 100. (dpcm)
Bai7. Trudc hét ta chu y rang:
29 ¢4 tan cting 1a 1 néu m 1a s8 chén
29m ¢6 tan cung 1a 9 néu m la so le.
Ta hay xét 10° Iiiy thira ctia 29 vdi cdc s6 mii chan khac nhau. Cé hai kha ning xay ra:

a. Trong do6 néu c6 sd mi 2k nao ma 29% ¢é tan cung la 00001 thi bai toan da dwoc

chtrng minh.
b. Khong ¢ s mi 2k nao dé€ 29 ¢ tan cung la 00001.

Tit b, ta thdy rang:
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SO cac s0 ¢6 5 chit s tan cung khac nhau nhé hon 10° (k€ tir 5 chit s6 tan cung 00002,

00003, ... 99 999, 10°).

trong khi d6 s8 cac s6 khac nhau ma ta dang xét 1a 10° s8. Theo nguyén tac Dirichlet

it nhdt phai c6 hai lity thira nao d6 c6 5 chit s0 tan dung la nhw nhau.

Gia st A= 2924 =M, . 10°abcd,
A= 29%%2 =M. 10°abcd,
C6 thé gia st ki> k2 ma khong lam mat tinh chat tong quat ctia bai toan. Thé thi ta co:
Ai- A2 = 29%K1- 202K2 = (M - M2) 10°
Ar-Ar= 2924 29%k2 = 29%k2 (292 kz) _1)
Vi 29%K2 ¢4 tan cting 1a 1 va A1 - Az = (Mi - M2)10° ¢6 tan cting khong it hon 5 s6 0 nén
suy ra (292(k1'k2) —l) phai ¢6 tan cung khong it hon 5 chir s6 0, tx d6 suy ra
2920 -K2) ¢ tan cling 13 00001 (s8 cc chit s6 0 it nhat 13 4).
Ta tim duoc s6 k = 2(ki - k) théa man dé bai (dpcm).

Bai8.Goi A la nha toan hoc nao dé trong s6 17 nha toan hoc, thi nha toan hoc A phai trao
ddi véi 16 nha toan hoc con lai vé 3 vadn dé. Nhw vay nha toan hoc A phai trao déi it
nhat vdi 6 nha toan hoc vé mot van dé nao dé. Vi néu chi trao doi vdi so it hon 6 nha
toan hoc vé mdt van dé thi s6 nha toan hoc dwoc trao d6i véi A it hon 16. (Cac ban ¢é

thé dién ta theo khai niém "tho" va "long" dé thdy o day da ap dung nguyén

tacDirichlet Ian thit nhat.)

- Goi cac nha toan hoc trao d6i véi nha toan hoc A vé mot van dé nao dé (gia st van
dé I) la A1, Az, As, As, As, As . Nhu vay c6 6 nha toan hoc trao d6i véi nhau vé 3 van
dé (khong ké trao do6i véi A). Nhu vay ¢ 6 nha toan hoc A1, Az, As, A4, As, As trao ddi

vdinhau vé 3van dé, I, 11, 111

Co hai kha nang xay ra:
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a. Néu c6 2 nha toan hoc nao dé cung trao doi véi nhau vé van dé I thé thi c6 3 nha

toan hoc (ké ca A) trao ddi voi nhau vé van dé 1. Bai toan dugc chiing minh.

b. Néu khong c6 nha toan hoc nao trong 6 nha toan hoc A, Az ... As trao d6i vé van
dé I thi ta ¢ 6 nha toan hoc chi trao doi v6i nhau vé 2 van dé II va III. Theo nguyén
ticDirichlet cé it nhat 3 nha toan hoc cung trao do6i véi nhau vé mét van dé II hodac

III. Bai toan cting dwoc chirng minh.

Bai9.bDé€ ton trong ta can thay d6i ngdn ngtt thd, chudng la hoc sinh , phong.
Phong 1: Chita cic em mic 1 16i.

Phong 2: Chira cic em mic 2 16i.

Phong 14: Chira cdc em mic 14 10i.

Phong 15: Chira cdc em khong mic 16i.

Theo gia thiét phong 14 chi c6 em A. Con lai 14 phong chita 29 em. Theo nguyén ly
Dirichlet ton tai mot phong chira it nhat 3 em. Ttr d6 c6 diéu phai chiing minh.

Bai 10. C6 5 nguodi nén s6 nguodi quen nhiéu nhat cia moi ngueoi 1a 4.
Phong 0: Chira nhitng ngueoi khong cé nguweoi quen.
Phong 1: Chira nhirng ngueoi co 1 ngueoi quen.
Phong 4: Chira nhirng ngueoi co 4 ngueoi quen.
Dé'y rang phong 0&phong 4 khong thé cung c6 nguoi.
Thuc chat 5 ngwoi chira trong 4 phong.

Theo nguyén ly Dirichlet ton tai mot phong chita it nhat 2 nguoi. Tt d6 ¢6 diéu phai
chting minh.

Bai 11. Xét mot thoi diém bat ky cta lich thi ddu ( mdi doi thi dau t6i da 9 tran).
Phong 0: Chita cdc doi chwa dau tran nao.

Phong 1: Chita cac doi da thi ddau 1 trdn.

Phong 9: Chita cac dgi da thi ddau 9 tran.

D&y rang phong 0 va phong 9 khong thé cting c6 doi thi dau.
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Thuec chat 10 d6i chita trong 9 phong.
Theo nguyén ly Dirichlet ta suy ra diéu phai chitng minh.
Bai 12. Xét n+ 1 s0 sau: a =5;a, =55;...;a,,, =55..5(n+1 chit sd 5).

Theo nguyén ly Dirichlet : v6i n+1 s6 trén at ton tai hai s8 ¢ cting s du khi chia cho n.
Hiéu cta hai sd nay la sd c6 dang: 55...50...0 gobm toan chit s6 5 va chit s6 0 va chia hét
cho n. D¢ la diéu phai chitng minh!

Bai 13. Xét 2012 s0 a, =8;a, =88;...;8,,, = 88...8(2012 chit s6 8). Tuwong tw vi du 4 s€ ton tai
s0 co dang 88...80...0 (n chit s6 8 va k chit s6 0) chia hét cho 2011.

Ma: 88...80...0 = 88...8.10% va (10%2011) = 1 suy ra so: 88...8 chia hét cho 2011. Diéu phai
chitng minh! ( Liweu y: 2011 la s6' nguyén to)

Bai 14. Xét 2011 sO sau: n; n?; n3;...; n2011,

Theo nguyén ly Dirichlet ton tai it nhat hai s& c6 cung s6 du khi chia cho 2010.Gia st hai
sodélanivan véil<i< j<2011.Khidoni—-ni = n' (ni-i—1)=n'(n*- 1) chia hét cho
2010 (k =j-1ila s6 nguyén duong). Vay n* — 1 chia hét cho 2010 ( vi (n}, 2010) =1).

Bai 15. Ta xét phép chia 1007 sd trén cho 2011 va x€p vao:
Nhom 0: Cdc s6 chia hét cho 2011 ( dw 0)

Nhom 1: Cic s6 chia cho 2011 dw 1 hodc 2010.

Nhom 2: Cic s6 chia cho 2011 dw 2 hodc 2009.

Nhom 1005: Cic s6 chia cho 2011 dw 1005 hodc 1006.

Theo nguyén ly Dirichlet ton tai mot nhom chtra it nhat hai s6. Theo cach xép nhom thi
hodc la tdng hodc la hiéu ctia hai s6 nay sé chia hét cho 2011.

Bai 16. Sap thit twn+1s6 dacho 1<a <a, <...<a,,, < 2n( Nhom 1). Xét thém n sd:
b=a -a;b=a-a;..h=a,—-a.Tacé:1<h <b, <...<b, <2n(Nhdom 2).
Tap 2n s0 ciia ca 2 nhoém trén (trit a,ctia nhdm 1) nhan 2n -1 gia tri ( chudng).

Theo nguyén ly Dirichlet ¢ 2 s§ bang nhau nhung khong cting mot nhém 1 hodc
nhom 2 tee 1a phai thudc 2 nhém. Ttr d6 suy ra diéu phai chiing minh!

Bai 17.
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A

VAVAN

Cac duwong trung binh ctia AABC chia n6 thanh bdn tam gidc déu c6 canh la

0,5. Theo nguyén tac Dirichlet, at ton tai it nhat 1a 2 diém roi vao cing méot
tam giac nho. Ta c6 khoang cach gitta 2 di€ém nay nho hon 0,5.
Bai 18. Chia hinh vudng da cho thanh 25 hinh vudng con bang nhau c6 canh 1a 0,2.

Suy ra theo nguyén tac Dirichlet, at ton tai it nhat 1a 3 diém nam trong mot hinh

A ’ 7 7 2 \ \ . o« A \ A N M 1 1
vuong con. Ta c6 ban kinh ctia dwong tron ngoai ti€p hinh vuong nay bang —= <=

52 7

. Suy ra 3 diém da cho nam trong hinh tron ban kinh 1a % :

5

Chia hinh tron (O,R) thanh 8 phan bang nhau. Do d6 mdi hinh quat ¢6 dién tich

Bai 19.

bang 1.

Theo nguyén tac Dirichlet, at ¢6 it nhat 1a mot hinh quat chwa nhiéu hon 2 diém.
Xét 3 diém phan biét trong hinh quat da cho. Dé thay tam giac tao boi 3 di€ém nay
cO dién tich bé hon 1.

Bai 20.

Chia san thanh 5 hinh nhw hinh vé. Ap dung nguyén tac Dirichlet, ta suy ra két qua

can chitng minh.
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Bai 21. Dung (0; 3 ) P la mdt diém thwoc (O; V3 ) Dung hinh thoi OAPB c6 duong

chéo OP canh la 1.

Goi | la giao diém ctia hai dwong chéo, ta cé: Ol =

ol%

0
2
AP A0’ 0171 B3] _1 /L\
2 | "4
AN\ |I/ B
Al =l
= Al =2 = AB=1 s

Vay AAOB déu c6 canh bfmg 1.

Gia st nguoc lai, moi cdp hai diém c6 khaongr cach gitra chung bang 1 ma déu dwoc t6
bang hai mau khac nhau.

Khong matas tinh chat téng quat, ta gia st diém O duoc t6 bang mau xanh, diém A duoc
t6 bang mau do6 va diém B dugc to bang mau vang.

Boivi PA=PB=1 suy ra P phai duoc té bang mau xanh.

Vi cach 1ap luan nhu vay ta suy ra, tat ca cac diém trén duong (0; NE) ) déu duoc t6 cung
mot mau xanh. Mit khac dé dang tim dwoc trén (O; 3 ) hai diém ma khoang cach gitra
ching bang 1, nén theo gia st chiing duoc td bang hai mau khac nhau. V6 ly.

biéu vo ly d6 ching to c6 hai diém duoc to cung mot mau ma khoang cach cua chung
bang 1.

Bai 22. Goi cac diém da chola A, A A,.... A,
Kihigu: M = (A, Ay A Agh, N= {Au A Ao Ay P={Ays Ag Agrs A}

Tap M gom 33diém, tdp N gom 33 diém va tdp P gom 34 diém. Truong hop cta bai
toan: yéu cau chirmg minh c6 thé xay ra néu nhu:

Mbi diém trong tap hop M chi dugc ndi véi cac diém cua tap hop N hodc P.
Ccacs diém cua tdp hop N chi duoc ndi véi cac diém cua tap hop P hodc tap M .

Cac diém cuta tap hop P chi duoc ndi vdi cac diém co trong tap M hodc tap N (2 tap nay
c6 66 diém).

That vay, gia st (A ALAGA ) 1a 4 diém bat ky trong s6 100 diém. Theo nguyén tac
Dirichlet awrt phai c6 it nhdt1a 2 diém cung thudc vao cung 1 tap hop (M, N hodc P)

Do d6 véi cach phan chia trén day, 2 diém nay khong dwoc ndi véi nhau.
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Bai 23.Goi K, 1 lan luot la trung diém cta cac canh AB

K B
va CD. ]
Trén doan KI 1dy di€m M va N sao cho:
M
KM =NI =8
Ta co: MN =KI —KM —NI =35++/3-16=19++/3 N
con AM =BM =DN =CN

D D C
:\/[35;\/§J+82 >20

Do d6 néu ta vé cac duong trong c6 tam la A,B,C,D,M, N ban kinh la 10 thi cac duwong
tron nay khong cat nhau.

Boi vi chi ¢ 5 diém phan biét nam trong hinh vuong, do do At tOn tai it nhat 1a mot hinh
tron khong chtra di€ém nao trong sd 5 diém da cho.

Nhaén thay, tdm cta duwong tron nay cé khoang cac tdi 5 diém da cho 16n hon 10.

Bai 24. Dung mot tam giac déu c6 canh bang 1. Néu ca ba dinh dwoc to béi cling
mot mau (xanh hoac do) thi bai toan dugc chitng minh.

Trong treong hop nguoc lai, xét tam giac déu ABC c6 canh AB=1ma A va B duwoc to
bang hai mau khac nhau.

Lay diém D ctia mat phang sao cho AO=BO=2.Vi A B P
khac mau nén D cung mau v6i chi moét trong hai diém A
hoac B.

Suy ra ton tai doan t héng AD =2 hodc BD =2 c6 2 mut

duoc t6 bang hai mau khac nhau. Gia st 1a doan thang y

AD. Goi K la trung diém ctia doan thang AD thi K cling 1 K
mau véi mot trong hai diém A hodc D.Gidstr K va A
cung ¢ mau xanh.

Vé cac tam giac déu APK va AQK.

Néu P va Q c6 mau xanh thi ta c6 tam gidc déu APK va

AQK ¢6 canh bang 1 va ba dinh dwoc to bang cing mau xanh.

Néu P va Q c6 mau dé thi tam giac PQD c6 3 dinh duoc t6 cing mau d6. Dé thay, tam
giac PQD déu co canh la J3.

Bai 25.
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Cach 1. C6 thé giai nhu bai 808

I H

Cach 2: ¢4 thé giai nhu cach sau day:

Vé tam giac ABC néu ca ba dinh A B,C dugc td
cung mot mau thi ta c6 ngay diéu phai ching

minh. A F
Néu A, B,C dwoc to boi 2 mau khac nhau, theo
nguyén tac Dirichlet, at phai c6 hai dinh dwoc to B

cung mot mau. Gid st cac dinh A va B dugc td

ciing mau den, khi d6 C duoc to bing mau do.. P E

Dung luc gidc déu ADGEFC c6 tam la B. ot

Ta c6 tam giac ADB déu. Néu D duoc t6 mau

den ta c6 ngay diéu phai chitng minh. Con néu D dugc td mau do, lai xét tam gidc

CDE déu. Néu E dugc to bang mau do thi tam gidc CDE c6 ba dinh duoc t6 cting

mau d6, thdéa man.

C6 néu nguoc lai E dwgc to bfang mau den, lai xét tam gidac BEF déu. Néu F duoc
t6 bang mau den thi ta c6 BEF c6 ba dinh duoc td ciing mau den, thoa man.

Gia stt ngueoclai F dwoc tod bfang mau do, thi lai xét tam giac CFH déu.
Néu diém H dugc to bang mau do thi ta cé tam gidc CFH c6 ba dinh duoc to bang
mau do, thoa man. Con gia sit nguoc lai H dwoc to b%mg mau den thi lai vé tam
gidc déu BHI . Néu | duoc to bang mau den thi tam gidc BHI c6 ba dinh duoc to
bang mau den, thoa man. Gia st nguoc lai, 1 duwgc to bang mau do thi xét tam giac
IDF . Dé thay tam giac IDF déu, theo trén ta c6 ba dinh I,D,F dwoc to boi ciing
mau do, thda man.
Tom lai: ta chiing té dwoc rfang, ton tai tam gidc déu ma ba dinh duwoc to bdi cuing
mot mau.
Bai 26. LAy mot diém O bat ky trén mit phang. Qua O dung cac duong thang song
song vdi 2000 duong thang da cho. Tai O ta co 4000 géc d6i mot ddi dinh cb tdng
s6 do bang 360°. Tir d6 suy ra diéu phai chiing minh.
Bai 27. Gia st xy la mot duong thang bat ky vudng goc véi | . Ta danh ddu cac doan

thang theo thit tw 1,2,3,...,8000 . Chiéu cic doan thang nay 1én hai duong thang xy va |.

Kihiéu a va b (i=12,...,8000) tuong ting la d6 dai ctia cac doan thang da cho trén cac

duong thang xy va |.
Tacéd a +b >1 véimoi i=12,...,8000

Do d6 (8, +a, +...8yy ) +(b, +b, +.. .y, ) > 8000 = 4000+ 4000
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Suy ra: hodcla a +a, +...84,, = 4000

hoacla b +b, +...h,,, >4000

Ta c6 8000 doan thang c6 thé chiéu vudng géc 1én duong kinh ctia duong trong véi do dai
4000.

Néu cac hinh chiéu ctia cac doan thang da cho 1én duong thang | ma khong c6 cac diém

chung thi ta cd: a, +a, +...85,, <4000.

Vivay trén | tim dwgc mot diém la hinh chiéu cta cac diém thudc it nhat la hai trong s&
cac doan thang da cho.

Khi d6 dwong thang vuong goc véi | dung qua diém nay sé c6 diém chung véi it nhat hai
doan thang trong s 8000 doan thang da cho.

Bai 28.Xét hinh vudng canh 2x2, do hinh vudng nay co6 mdi hinh vuong nho luén chung
canh ho#c chung dinh nén ton tai nhiéu nhat 1 s6 chdn, nhiéu nhat 1 s& chia hét cho 3 do
d6 c6 it nhat 2 s6 1é khong chia hét cho 3. Bang 10x10 dwoc chia thanh 25 hinh vudng c¢6
canh 2x2 nén c6 it nhat 50 so 1é khong chia hét cho 3. Tte 1 dén 0 ¢6 3 s6 1é khong chia hét
cho 3141, 5, 7. Ap dung nguyén 1i Dirichlet ta dwoc mot trong ba s§ trén xudt hién it
nhat [%} +1=17 lan

Bai 29. Chia cac canh ctia hinh chi* nhat thanh n doan va 2n doan béng nhau ,mdi doan ¢

A \ e 1 Ao 7 N . M 7 \ M 7. 7 2 \ ~
do dai —. Noi cac diém chia bang cdc duong thang song songvdi cac canh ctia hinh chi
n

1 3 X \ A 7 A
nhat ta dwoc n.2n =2n” hinh vudéng nhé véi canh 1a —. Néu mdi hinh vuéng chita khong
n

qué 3 diém thi tong s diém da cho khong qua 3.2n” =6n’(trdi véi gia thiét). Do d6 phai

A . N\ A 7 A 4 o A? ~ \ \ A 1 A (4
ton tai 1 hinh vuong chita khong it hon 4 diém. R6 rang hinh vuong canh — ngi tiép
n

v s N2 o . X P
duong tron ban kinh la P va duong tron nay dwoc chita trong dwong tron dong tam ban
n
, 1
kinh —.
n

Bai 30.
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Lay nam diém tuy y sao cho khong c6 ba A
diém nao thang hang trén mat phang.
Khi d6 vi chi dung c6 hai mau dé€ t6 cac
dinh, ma theo nguyén li Dirichlet phai

ton tai ba diém trong s6 d6 cung mau. ‘\

Gia st d6 1a ba diém A, B, C 6 mau do. N

Nhu vay ta c6 tam gidc ABC vdi ba dinh B M c

mau do. Goi G la trong tam tam giac ¢ 2,

ABC. Chi c6 hai kha nang xay ra:

+Néu G co mau do. Khido A, B, C, G

cung do va bai toan da duoc giai.

+ Néu G c6 mau xanh. Kéo dai GA, GB, GC cidc doan AA’ =3GA, BB’ =3GB, CC’ =3GC.
Khi d6 goi M, N, P tuong ting la cac trung diém ctaa BC, CA, AB thi
A’A=3AG=6GM=A"A=2AM.

Twong te B'B=2BN, CC’=2CP. Do d¢ cdc tam gidc A’'BC, B’AC, C'AB twong ttng nhan
A, B, Cla trong tam. Mat khdc, ta cling cd cac tam gidc ABC va A’'B’C’ c6 cung trong tam
G. C6 hai treong hop sau ¢ thé xay ra:

e Néu A’, B’, C’ cung xanh. Khi d6 tam giac A’B’C’ va trong tam G ¢d cung mau xanh.

e Néu it nhat mot trong cac diém A’, B, C’ ¢6 mau do6. Khong mat tinh tong quat gia s
A’ do. Khi do tam gidc A’BC va trong tam A mau do.

Vay trong moi kha nang lu6n ton tai mot tam gidc ma ba dinh va trong tam cung mau.

Cau 31. SO hoc sinh 16p 6A dat diém kiém tra tir 2 dén 9 la: 45-2=43( hoc sinh)
Ta co: 43=85+3
Khi phéan chia 43 hoc sinh vao 8 loai diém kiém tra tir 2 dén 9 thi theo
Nguyén ly Dirichlet luén ton tai it nhat 5+1=6hoc sinh ¢ diém ki€ém tra
giong nhau.
Cau 32. Chia 52 s6 nguyén tuy y cho 100,ta c¢é thé c6 cac s du tir 0,1,2,3,...,99.Ta phan cac
s6 du thanh cdc nhém sau: 0 ; 1,99 ;...; 49,51 , 50 . Ta cé tat ca 51 nhém va khi chia 52
s0 cho 100 ta c6 52 s6 du. Theo nguyén 1i Dirichlet sé€ ¢6 2 s6 du cung thudc mot nhém. Ta
O 2 treong hop:
Truong hop 1: Hai s6 duw giéng nhau, suy ra hiéu hai s c6 2 s6 du tuong ting do sé chia
hét cho 100.
Truong hop 2: Hai s6 dw khac nhau,suy ra tong cua hai s6 du ¢6 hai s6 du twong tng do
sé chia hét cho 100

Ta suy ra diéu phai chitng minh.
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Cau 33. Néu khoang cach gitta hai diém déu bé hon 1 thi ta chi can chon mot diém Abat
ki trong s 2019 diém da cho, roi vé duong tron (A,1), duong tron dy sé chira ca 2018
diém con lai, do d6 ta c6 diéu phai chitng minh.

Gia st ¢6 hai diém A va B trong d6 2019 diém da cho ma ¢ khoang cach 16n hon 1. Vé
cac duong tron tim 1a A, B va ban kinh ciing 1a 1. Ta con lai 2017 diém. Mbi diém C bat
ki trong s6 2017 diém ay.

Theo bai thi AB, AC, BC phai c6 mot doan théng c6 d6 dai bé hon 1.

Vi AB>1nén BC <1 hodc AC <1. Do d6 hoic la C nam trong duong tron (A,1) hoac la
B nam trong duong tron (B,1).

Do ¢6 2017 diém C nhw vay nén theo nguyén li Dirichlet, ton tai it nhat {&217} +1=1009
diém nam trong cling mot dudng tron.

Gia st duwong tron d6 1a (A,1). Cung véi diém A ta c6 1010 diém nam trong duong tron

(A1) (dpem).

THCS.TOANMATH.com Trang 27



TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

CHUYEN PE 14: PIEN CHU SO CON THIEU TRONG PHEP TiNH

Cdc bai todn vé dién chir s6'khong chi yéu ciu ki ndang tinh todn diing ma con doi hoi cd ldp

ludn chinh xdac va hop Ii.

Bai 1. Thay cac ch@ boi cac chir s thich hop:

abc
achb

bca
Hudng dan giai
So sanh cft hang don vi va hang chuc, ta thdy ¢ + b ¢d nhé. Do d6 ¢ cot hang chuc:
b+c+1 (nhd)=10 =b=09.
O cOthang tram: a+1+1 (nhd)=9 =a=4.
0 cot hang don vi: c+9=14 =c=0b.
Cac chit s6 duoc dién day du nhu sau:
495
+
459
954
Bai 2: Tim céc chit sO a, b, ¢, biét réng tonga+b +c béng tong ctia bon s6 chan lién tiép va
cac chit s a, b, c thoa man ca hai phép trir sau:
abc bac

cba abc

99 270

Hudéng dan giai

* Xét phép trir thit nhat: 6 cot hang tram ta ¢ a >c nén phép trit @ hang don vi va
hang chuc c¢6 nhé. Do d6 ¢ ¢t hang tram:

a-c-1(nhd)=0 = c=a-1 (1)

* Xét phép trir thir hai: & cot hang trdm ta c6 b > a nén phép trir 6 hang chuc c6
nhd. Do d6 ¢ cot hang tram:

b-a-1(nhd)=2 =a=b-3 (2)
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T (1) va(2)suyra:c=b-4 3)

Te(2)va(3)suyra:a+b+c=(b-3)+b+(b-4)=3b-7 < 20.

S6 khong qué 20 va la tdng ctia bdn s6 chén lién tiép c6 thé bang:
0+2+4+6=12hoac2+4+6+8=20.

Truong hop 3b - 7 =12 cho 3b = 19, (loai).

Truong hop 3b - 7 =20 cho 3b=27nén b =9.

T do:a=9-3=6;,c=9-4=5.

Ta duwoc:
695 965
596 695
99 270
Bai 3. Thay cac ddu * bang céc chir s§ thich hop trong phép chia sau:
% % % % % * %
A * % %
B 000** **8
C * %
00

Huéng dan giai

Goi thuong 13 ab8, ta thdy a nhan véi s6 chia duoc tich riéng A 6 ba chi s6, con 8
nhan véi s6 chia duoc tich riéng C c6 hai chir s6. Do d6 a > 8, vay a=9.

O dong B, ta ha lién hai chit s & s6 bi chia xudng, do dé b =0.

S6 chia nhan v6i 9 duoc tich riéng A cé ba chit s6 nén s6 chia 16n hon 11.

SO chia nhan v6i 8 ta duogc tich riéng C ¢6 hai chit s6 nén s0 chia nhé hon 13.

Vay sd chia bang 12.
S6 bi chia bang 908 . 12 = 10896. Toan bo phép tinh la:
10896 12
108
908 -
00096
96
00

Bai 4. Thay cac chit a, b, c bang cac chir s§ thich hgp khac nhau thich hop trong phép nhan

sau:
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ab.cc.abc = abcabc.
Hudng dan giai
Bién d6i dang thic da cho thanh:
ab.11.c = abcabc : abc =1001
abc=1001:11=91.
Phén tich ra thita s6 nguyén t6: 91 =7.13, do d6 ab.c chi c6 thé1a 13. 7 hogic 91. 1.
Truong hop tht nhat cho ab=13,c=7.
Truong hop thit hai cho ab=91c=1,loaivib=c=1.
Vay ta c6 13.17. 137 =137137.
Bai 5. Tim s6 tw nhién c6 ba chit s8, biét rang trong hai cach viét: viét thém s& 5 vao dang
sau s6 d6 hodc viét thém chit s6 1 vao dang trudc sd d6 thi cach viét thit nhat cho s8 16n
gdp 5 lan so véi cach viét thit hai.
Huéng dan giai
Goi s6 phai tim la abc, ta co:
labc
X 5

abch
Néu lan lwot tim tirng chit s6, Chéng han tim ¢ ¢ s6 bi nhan thi ¢ c6 thé7b§mg 1,3, 5,

7,9 nén 10i giai sé phtic tap. D& giai gon hon, ta c6 thé dit abc =X, ta cd
(100+x).5=10x+5.
Tim X tir ddng thic nay ta dwgc x =999 . S3 phai tim 1a: 999.
Bai 6. Dién cac chit s6 thich hgp vao cac chir sd trong phép nhan sau:
abcdmn

X 2

cdmnab
Hudéng dan giai
O bai todn nay, néu tim [4n luot timg chit s6 thi 10i giai rdt phhtic tap. Dt ab=x,
cdmn=y, ta cé:
2.(10000x + y) =100y + X <> 19999x = 98y > 2857x =14y .
Nhuw vay 14y chia hét cho 2857, ma (14, 2857) = 1 nén y chia hét cho 2857.
Cht y rang y 1a s8 c6 4 chir s8 nén cé cac treong hop:

y =2857,x=14;y=5714, x =28; y =8571, x = 42.
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Ta c6 ba dap so:
142857 285714 428571
x 2 X 2 X 2
285714 571428 857142

Bai 7. Dién cac chit s6 thich hgp vao cac dau * trong phép nhan sau
% EE k%

Biét rang ca hai thira s§ déu chan va tich 1a s6 c6 ba chit s6 nhur nhau.

Huéng dan giai

Goi tich 1a aaa, ta c6 aaa=a.111=2a.3.37 nén tich chia hét cho 37 ma 37 1a s§
nguyén t8, do d6 phai c6 mot thira s6 chia hét cho 37. Thira s8 nay la s chan va c¢6 hai chix
s6 nén bang 74.

Mit khéc tich chia hét cho 4 (vi mdi thira s8 chia hét cho 2) nén aa chia hét cho 4,
do do a 6{4,8} .

Xét hai treong hop: 444 : 74 = 6 (loai)

888 : 74 =12 (thoa man)

Ta c6 dap s6: 74 . 12 = 888.
Bai 8. Tim cac chit s8 a va b, biét rang: 900: (a+b) =ab .

Huwdng dan giai

Bién d6i dang thikc da cho thanh phép nhan: ab.(a-+hb)=900.

Nhu vay ab va a-+b 1a cic wdc ctia 900. Ta ¢ cac nhan xét:

a) a+b<1s;

b) ab<100 nén a+b>09;

¢) Tich ab(a+b) chia hét cho 3 nén ton tai mot thira s6 chia hét cho 3. Do ab va
a+b cd cung s du trong phép chia cho 3 nén ca hai cung chia hét cho 3.

Ttr ba nhan xét do, ta co a+b bf?mg 12, hoac 15 hoac 18.

Néu a+b =12 thi ab=900:12=75, théa man 7 + 5 = 12.

Néua+b=15thi ab=900:15=60, loai.

Néua+b=18 thi ab=900:18=50, loai.
Tacéddpsd:a=7b=>5.

Bai 9. Hay thay chit bang chit s3 thich hop trong phép nhan sau day:
HANOI x HANOI =*****HANOI .

Hudng dan giai

Dé cho gon ta dat s6 HANOI =m, thé thi m? —m=m(m—1) tan cling bang nam chir
s0 0 nén chia hét cho 100 000 = 5°.2°.
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Vi cdc s6 m va m - 1 khong cé wéc chung nén mot trong ching chia hét cho 5° = 3125
va s0 kia chia hét cho 2° = 32.

Trudc hét ta xét truong hop m chia hét cho 3125 va m - 1 chia hét cho 32. Ttr so d6
phép nhan & trén ta thdy ngay A = 0. Do mdi s6 trong hai s6 HONOI va H0000 chia hét
cho 625 nén hiéu cuia chung la NOI cting chia hét cho 625.

Vay NOI =625,

Nhung s6 H0625=10000H +625 khi chia cho 625 cho thwong la 16 H + 1va d€ cho
thuong nay chia hét cho 5 thi chit s6 H phai la 4 hodc 9.

Vi H =4 ta duoc s6 40 625 khong thoa méan bai ra. Véi H =9 ta duoc s6 90 625 thich
hop.

Truong hop thit hai cling xét teong tw, nhung khong cho nghiém moi.
Toém lai ta co: 90 625 x 90 625 =8 212 890 625.
Bai 10. Thay d&u * bang cac chit s& thich hop theo so &6 phép chia & duéi:
3_* * % * 3
*3
* 3 * J—

Hudng dan giai
Nhin vao so d6 ta thay ngay rang: chit s6 dau tién ctia thuong phai la 1, chir s8 dau
tién cua sO chia la phai la 2. Nhw thé s6 chia la 23, con thwong bay giola1* *.

Do chit s6 cudi cung ctia thuwong nhan véi 23 phai * 3 *, nén chit sd cudi cua thuong
126 (vi 6.23=138).

Tt d6 suy ra thuong la 136, s6 chia la 23.
Vay s0 bi chia la 3128.
Bai 12. Thay cac chit bang cac chit s& thich hop:
a) abc+ab+a=874;
b) abc+ab+a=1037.
Hudéng dan giai
a) Doi cac chr s6 & cing mot cot:
abc aaa
+ ab = + Dbb
a C
874 874
Do bb+c¢ <110 nén: 874> aaa >874-110 =764 = aaa =777
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Suy ra: bb+c=874-777=97.

Ta c6: 97>bb>97-10=87 =bb=88.

Do d6: ¢=97-88=09.

Ta dwoc: 789 + 78 + 7 = 874.

b) Tuong tw nhu trén, ta ciing viét ding thitc thanh: aaa+bb+c =1037 rdi Ian luwot
tim dwoca=9,b=3,c=5.
Bai 13. Thay cac chit bing cac chir s8 thich hop: abc—ca=ca—ac.

Hudng dan giai

Ta c6: abc—ca=ca—ac (1)

V& phai ctia (1) nhé hon 100 nén abc —ca <100, do d6a =1.

Ta cé: Ioc—cl=cl-Ic  (2).

Xét vé€ phai ctia (2): ¢> 1. Phép trir & cdt don vi ctia v€ phaila 11 - ¢, phép trir & cot
donvicuavétrailac-1.Dodéc-1=11-¢c suyrac=6.

Ta c6: 106 - 61 =61 - 16.
Bai 14. Thay cac chit bing cac chi s8 thich hop abed +abc = 3576.

Huéng dan giai

Ta viét lai dudi dang 3576 —abc = abcd .

Thém chit s6 d vao cudi ctia sO bi trir va s trie:

3576d —abcd = abcd0

= 3576d =11.abcd

Thuc hién phép chia 3576d cho 11, ta tim duwoc d = 1. Ttr 6 ta tim duwoc abc =325.

Ta co: 3251 + 325 = 3576.

Bai 15: Thay cac chit bang cac chit s6 thich hop.
a) abb=1ab.
b) 260abc: abc =626 .
Hudng dan giai
Ta thay:
lab:ab =>100+ab:ab =>100:ab => ab < {10, 20, 25,50}.
D& thay b0 nén ab=25.
Thte: 25. 5 =125, dung.
b) Ap dung tinh chét chia mot tong cho mot so:
(260000 + ﬁ) :abc = 626 => 260000 abc +1=626 =>260000: abc = 625

abc = 260000 625
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abc = 416.
Vay 260416 : 416 = 626.
Bai 16. Tim chit sd a va sd tw nhién x, sao cho: (12+3x)2 =1a96.
Huéng dan giai
(12+3x)° =[3(4+x)] =9(4+x)". Nhu vay 1a% chia hétcho9 = a=2.
Suy ra (4+x)" =1296:9=144 =122,
Vaya=2,x=8.
Bai 17. Tim s6 ty nhién x c6 chir s tan cung bé“mg 2, biét rf”mg X, 2x, 3x déu la cac sd co ba
chir s6 va chin chir s6 ctia ba s6 d6 déu khac nhau va khac 0.
Huwdng dan giai

bat Xzﬁ, ta co:

X=ab2 X=ab2
x 2 w3
2x=cd4 (1) iIx=egb (2)

a, b, c, d, e gkhdcnhau vanhan cacgiatril, 3,5,7, 8,9
Vid chdnnén d =8. Ttx (1/) suy rab=9. Tir (2) suy ra g =7. Do d6 a,c,e e{l;3;5}.
Déthdya<c<enéna=1;c=3;e=5.
Thir lai:
192 192
x 2 x 3
384 576
Bai 18. Tim sO tw nhién x ¢ sdu chir sO, biét r?ang cac tich 2x, 3x, 4x, 5x, 6x cling 1a s6 c6 sau
chir s& gom ca sdu chir so ay.
a) Cho biét sau chir s6 cua sd phaitim1a1,2,4,5,7, 8.
b) Giai bai todn néu khéng cho diéu kién a.
Giai.
a) Ta co:
NI
Dy = ® AR
Jy = kA A AR
Ay = % % 4% % %
By = % % % % %

Gx = * ** k%
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Ta chd y rang trong séu sd trén, hiéu ctia hai s6 bat ki 1a mot trong sau sd dy.

Mbi chirsd 1,2, 4,5,7,8 khong thé c6 mat hai lan ¢ cung mot cot. That vay, néu
mot chir s6 a c6 6 cuing mot cft ctia s6 5x va 2x Chéng han thi hiéu cta hai s nay (la 3x)
phai c6 chir s6 0 hodc 9 & cot do (chir s6 0 Ging voi treong hop phép trir khong ¢d nhd ¢ cot
bén phai sang, chit s6 9 tng véi treong hop nguoc lai). Diéu nay vo li vi cac chitso 0 va 9
khong thudc tap cac s6 da cho.

Do d6 mdichitsé 1,2, 4,5,7 8 cdmit dtng mot lan o mdi cot. Tong cac chit s6 O
moi cot béng:

1+2+4+5+7+8=27.

Suy ra:

X+ 2x +4x +5x +7x + 8x =27. 111111
21x =2999997
x = 142857.

Cac sO 2x, 3x, 4x, 5x, 6x th tu b?ang 285714, 428571, 571428, 714285, 857142.

b) Goi x = abcdeg. Ta cd a=1 d€ 6x van c6 6 chir s3 .

Xét sdu so x, 2x, 3x, 4x, 5x, 6x, chtr dau tién ctia sO sau 16n hon chit sO dau tién cua
sO trudce it nhat 1a 1 nén sau chit s6 dau tién cua sau so6 trén déu khac nhau va khac 0.

Cac chit s6 dau tién nay cling la cac chit s6 ctia x, do d6 sau chir s6 ctia x déu khac
nhau, khéac 0, trong d6 c6 chix s6 1.

Cac chit s6 tan cung cua X, 2x, 3x, 4x, 5x, 6x cting phai khac nhau (vi néu c6 hai sd
tan cling giéng nhau thi hiéu ctia chting tan cting bang 0, ttc 1a c6 mot trong sau s8 tan
cting bang 0, trdi véi nhan xét & trén). Do d6 phai c6 mdt chit s8 tan cung bang 1.

Cac s0 2x, 3x, 4x, 5x, 6x hién nhién khong tan cung b%mg 1, con x cling vay Vi cac
chit s6 dau tién ctia x da bang 1.

Vay 3x tan cting bang 1, do d6 x tan cuing bang 7. Suy ra 2x, 3, 4x, 5x, 6x theo thtt
tu tan cung b?mg 4,1,8,5,2.

Nhu vay s6 x gom sau chit s6 4, 1, 8, 5, 2, 7. Sau d¢ giai ti€p nhu cau a.

Bai 19. Tim s8 c6 6 chit s§ abcdeg = (abc + deg)” .

Huéng dan giai

Dit abc = A deg = B(100 < A; A, B <999).

Ta c6: 100A+B =(A+B)’

<> 999A=(A+B)(A+B-1) (1).

Do A<999 nén (A+B)(A+B-1)<999°

Suy ra: A+B <999.
Néu A +B =999 thi tir (1) ta suy ra A=998; B=1.
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Tt &6 abcdeg =998001.

Néu A +B <999. Ta c6: 999 = 27. 37.

Mat khac ((A+ B).(A+ B—l)) =1 nén trong hai s6 A + B va A + B -1 ¢ mot s6 chia
hét cho 27 va s0 kia chia hét cho 37.

Xét hai treong hop: {A+ 8227,
A+B-1:37
Tac6 A+B-1=37m (me N")hay 37m+1:27 =10m+1:27 =80m+8:27.
Mat khac 81m:27. Tt d6 suy ra m—8:27 hay m=27n+8(ne N*). Do d6 co :
A+B-1=37(27n+8)(ne N*).
Nhung 0 <A +B -1 <997 nén suy ra: A + B -1 =296.
Két hop vdi (1) ta cd : A =88 (loai).
Xét truong hop {A+ 5 537,
A+B-1:27
Taco: A+B=37k (ke N") hay 37k —1:27 =10k —1:27 = 80k —8:27..
Mat khac: 81k:27 suy ra k+8:27 hay k=27r-8(r e N).
Do d6 co A + B =37(27r -8) = 999r - 296.
Véir=1taco A+B=703.
Két hop vdi (1) ta co6 A =494; B =209.
Tt d6 ta c6 abcdeg =494209.

Vay hai s6 ¢6 6 chit s6 thdéa man dé bai la: abcdeg =998001 va 494209.
BAI TAP TU LUYEN

Thay cac dau * va cac chir bdi cac chir s8 thich hgp (tir bai 1 dén bai 11).
Bai 1.
a) acch =dba (biét a la chit s6 lé).
b) ac.ac = acc
C) ab.ab = acc.
Bai 2.
a) lab.2 = abc8;
b) ab=9b.
Bai 3.
abcdeg.4 = gabcde va abcde + g =15930.
Bai 4.
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% % %k %

% % % %
* % % 7
* % %k ¥
biét rang s bi nhan co tong cac chit s6 bang 18 va khong d6i khi doc tir phai sang trai.

Bai 5.

* o %
X
8**
***9
* %k
* O kX
Bai 6.
) abich = ddd .
b) abod = bbb,
Q) **.*= *** biét tich la s6 co ba chir s6 nhu nhau.
Bai 7.

abcdeg.6 =degabc.
Bai8.20**:13=**7.

Béi9.a) b) X R % %
* kK X ¥ * % * % %
* % — * % * ok Qo %
* % % * %0 * %
* %k ¥ * % %
* % %
0 0

Bai 10. abc:11=a+b+c.

Bai 11. (ab+cd )(ab—cd ) = 2002.

Bai 12. Tim s6 ti nhién c6 5 chit s6, biét rang néu viét thém chit s& 7 vao dang triede s do
thi dwoc mot s6 16n gap 4 1an so véi s6 ¢6 dugc bang cach viét thém chit s6 7 vao sau sd
dé.

Bai 13. Tim s8 tu nhién c6 hai chit s8, biét rang néu viét thém mot chit s6 2 vao bén phai

va mot chir sd 2 vao bén trai cua noé thi s dy tang gap 36 lan.
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Bai 14. Tim s6 tu nhién c6 hai chir s, biét rang néu viét xen vao gitta hai chit s§ ctia né
chinh s6 d6 thi s6 do tang gap 99 lan.
Bai 15. Tim s6 ty nhién ¢6 4 chit s6, sao cho khi nhan s6 d6 véi 4 ta duoc s6 gom 4 chi s6
ay viét theo th ty nguoc lai.
Bai 16. Tim s0 ty nhién c6 4 chit s0, sao cho nhan no véi 9 ta duoc s6 gom chinh cac chit s6
ay viét theo th ty nguoc lai.
Bai 17.

a) Tim s8 tw nhién c6 3 chit s8, biét rang néu xda chir s& hang tram thi s§ Ay giam di
9 lan.

b) Giai bai toan trén néu khong cho biét chit sd bi x6a thudc hang nao.
Bai 18. Tim s6 tu nhién n c6 3 chit s§ khac nhau, biét rang néu xda bat ki chir s§ nao ctia né
ta cing duwoc mot s6 la wde cta n.
Bai 19. Mot s6 tu nhién tang gap 9 lan néu viét thém mot chi s6 0 vao gitra cac chir s
hang chuc va hang don vi ctia né. Tim s6 ay.
Bai 20. Tim sO tir nhién A biét réng néu x6a mot hodc nhiéu chi s6 tan cuing cua no thi
dwoc s6 Bma A =130B.

HUONG DAN GIAL

Bai 1.

a)alachits6lénénb vaccinglalé. Talaicobvackhidclva5déa #c.

Vayb, c e {3,7,9}.

Lan luot xét b b?mg 9,7,3vachuy rf?mg a, b, clé, khac nhau.

Dép s6: 177 .3 =531.

b) ac.ac = acc.

Thuec hién phép chia acc cho ac dwoc10. Vay c=0,a=1.

bap s6: 10 . 10 = 100.

) Xét chir s6 dau tién bén trai ctia cac thira s6 va tich, tacéa.a < anén

Ta c6: 1blb =1cc.

Ta thay b < 4 vinéu b > 5 thi: 10.2b >15.15 =225 > Icc.

Xét cac tich 10 .10, 11 .11, 12 .12, 13 .13, 14 .14, ta c6 dap sd 12. 12 = 144.
Bai 2.

a) Dt abc = A thi:
(1000+A).2=10A+8

2000+2A=10A+8
1992 =8A
A=294.
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Daép s8: 1249 . 2 = 2498.
b) Chuyén thanh phép trir: ab=hb0-b.
Dép s6:45=9.5.
Bai 3.
Dit abcde = A thi:
(10A+g).4=100000g+A (1)

va A+g=15390. )

Tt (1) va (2) ta tim dugc: A = 2564g.

Pua vé bai toan tim hai s biét tong va ti s, ta duoc: g = 6; A =15384.
Bai 4.

abba Xét tich rieng (2)
x cdabba
(1) *x*# x
@) ***7 il
P

Ta thay ac <10 ma ac tan cling bang 7 nén ac=7.

Xét hai truong hop:

-Truonghopa=1,c=7:Khidé6b=8 (doa+b=09),ta co: 1881 . 7 duoc tich riéng
(2) c6 5 chix s0, loai.

-Truong a="7; c=1: khi d6 d =1 (d€ tich riéng (1) c6 4 chit s6), thoa man dé bai:

7227
x 11

7227

7227

79497
Bai 5.

Chit s6 hang chuc ctia s6 nhan bang 0, chit s6 don vi ctia s8 nhan bang 9. Goi s8 bi
nhan 1a abc. D& tich riéng thi nhat tan cing bang 9 thi ¢ = 1.

Dé tich riéng th hai ¢ 3 chir s thia=1.

S8 bi nhan 12 1b1. Chi y ring 1619 duoc s6 ¢6 4 chit s6 nén b > 1, con 118 duoc s§
c63 ch*sdonénb <3, doddob=2.

S6 bi nhan 1a 121, s6 nhan la 809, tich 1la 97889.
Bai 6.

a) ab.cb=ddd =d.111=3.3.37.
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Hai s6 ab va cd 6 tich chia hét cho s8 nguyén t& 37 nén ton tai mot s& chia hét cho
37, gia st ab:37.Khi dé ab e {37,74)

Néu ab=37 thi 37.c7 =999. Khi d6 c7=999:37 =27.

Néu ab=74 thi 74.c4 =666 .Khi d6 c4=666:74=9, loai.

bap s6: 37.27 =999.

b) Tich chia hét cho 111 nén chia hét cho cac sd nguyén t6 3 va 37. Do d6 s6 bi nhan
chia hét cho 37(hodc 74), s6 nhan chia hét cho 3.

C6 6 dap so: 37.3=111;37.6 =222;37.9 =333;74.3=222;74.6 = 444;74.9 =666 .

c) C6 2 dap so: 37.21=777;15.37 =555.
Bai 6.

Djt abc=x,deg=y thi 6(1000x+y)=1000y+X, suy ra 857x =142y .

Chti y rang (857, 142) = 1 nén y chia hét cho 857 va bang 857, con x = 142.

Ta co: 142857 . 6 = 857142.
Bai 7.

Thuong *772%:’?5153. Mt khéc Wg%:ﬁsm.

Do dé **7 =157,
S6 bi chia: 157 . 13 = 2041.
Bai 8.
a) 10098 : 99 = 102.
b) 1089708 : 12 = 90809.
Bai 9.
Ta cé abc=11(a+b+c).
100a+10b+c=11la+1lb+11c
—89a=10c+b=89a=cb=>a=1cb=89
Vay 198:11=1+9+8.
Bai 10. Khong ton tai hai s& abva cd .
Bai 12. Dap s8: 17948.
Bai 13. Bap so: 77.
Bai 14.
Céch 1. Viét aabb =99.ab thanh aabb+ab=ab00.
Céach 2. aabb=99.ab
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=1100a+11b =990a +99b

—=110a=88b

—=ba=4b=a=4,b=5

Bai 15. Xét phép nhan
abcd

dcb?2
4d tan cling bang a nén a chdn, ta lai c6 4a <10 nén a = 2.
Ta duoc:
2bcd
x 4
dcb2
d > 2.4 =8, ma4d tan cing bang 2 nén d = 8.
Ta dwoc:
2bc8
x 4
8cb2
4c +3 tan cing bang bnén b 1¢, ta laii c6 4b< 10 nén b = 1.
4c + 3 tan cung bang 1 nén 4c tan cling bang 8. Suy ra ce{2,7}.
¢ = 2 khong thdéa méan bai toan, ¢ = 7 cho sd phai tim la: 2178.
Thtr lai: 2178 . 4 = 8712.
Bai 16.
Goi s6 phai tim 1a abed . Ta ¢6 phép nhan (1).

abcd Tt (1) ta tim dwoc:a=1,d =9.
x 9 (1)
dcba
Ta c6 phép nhan (2).
1bc9 Tt 2):b<2vinéub > 2 thi tich ¢4 5 chir s6.
x 9 (2 Xétb=1thic=7,
9¢cb1 khi d6 1179 . 9 ¢6 5 chir s0, loai.

Xétb =0 thi c=8, khi d6 1089 . 9 =9801, théa man
Dép s6: 1089.

Bai 17.
a) abc =9.bc =100a+hc =9.bc
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8.c =100a = 2.bc = 25a.
Nhu vay bci25. C6 3 dap s6: 225, 450, 675.
b)
Néu xda chit s6 tan cung thi s6 ban dau giam ttr 10 [an tro lén.
Néu x0da chir s6 hang chuc: c6 4 dap so la 135, 225, 315, 405.
Néu x06a chir s6 hang trdm: c6 3 dép s6 nhu cau a).
Bai 18.
Goin= abc.
S& abc xoéa c dwoc ab. Ta cé abciab=c=0.
S& ab0 x6a b dwoc a0. Ta c6 ab0:a0=>abia=b'a. (1)
S8 ab0 x6a a dugc b0. Ta c6 ab0:h0=>abibh=>10a+bib=10ah. (2)
Tt (1) datb=Xka (k € N). Thay b =ka vao (2): 10a:ka=10:k
Dob # anén ke{2,5}.

Vé6ik =2 ta c6 abc bing 120, 240, 360, 480.
Véik =5 ta c6 abc bing 150.
Bai 19.
bép so: 45.
Bai 20.
Goi C la s0 tao boi k chir sd tan cung bi x6a cua A, ta co
A=10%.B+C, dodé 10x. B+ C=130B.
Nhw vy 10.B<130B =k =1k =2.
Véik=1 thi 10B + C = 130B=C =120B va C ¢6 1 chit s6, loai.
Véi k=2 thi 100B + C = 130B=C =30B va C ¢ 2 chit s6. Vay C bang 30; 60; 90.
Cd ba sO thoa man bai toan la 130; 260; 390.
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CHUYEN PE 15: TOAN CHUYEN PONG

Trong BOI DUONG HSG Toan 16p 6 "Todn Chuyén Déng " 1a mdt dang todn twong
do6i kho d6i voi hoc sinh. Trong nhitng nam gan day, cac ky thi hoc sinh giéi 16p 6 thuong
gdp nhitng bai toan vé chuyén dong. Dang toan nay rat phong phu va da dang, c6 y nghia
rat quan trong ddi véi cac em hoc sinh & bac THCS, phai bang cach giai thong minh, tim ra
cac bién phap httu hiéu va phu hop véi trinh d¢ kién thic toan hoc 6 16p 6 dé giai quyét
loai toan nay.

DANG 1.CHUYEN PONG CUNG CHIEU.

Trong chuyén dong cung chiéu cé cic bai todn thwong cd lién quan dén van toc ciia chuyén
dong

Xét chuyén dong 1 di sau (dudi theo) chuyén déng 2

=> Thoi gian dé¢’hai chuyén dong gdp nhau: t =
Vi—V,

Trong do: s la khodng cdch liic ddu cuia hai dong tir, v1 va v2 la cdc vdn toc cua chiing.

;'i. | C I:BI

——-
V1
—

Va
* Chit y: Dang toin chuyén dong cung chiéu, dé chiing gap nhau dwgc trong qud trinh
chuyén dong thi chuyén dong di sau phdi c¢é vin toc 16n hon chuyén djng di truée.
Bai tap 1: Trong mot cudc thi chay 2000m, cac van dong vién chay véi van toc khong doi
trén sudt quang duong. Nguoi tht nhat vé dich trude nguoi thit hai 200m va trede nguoi
th ba 290m. Khi nguoi th hai dén dich thi ngwoi th ba con cach dich bao nhiéu mét?
Hudéng dan giai
Luc nguoi tht nhat dén dich thi nguoi th ba chay duoc la:
2000 - 290 = 1710 (m)
va nguoi thit hai chay dugc :
2000 - 200 = 1800 (m)
Ti s6 quang duong (cling la ti sO van toc) ctia nguoi thit ba va nguoi thi hai la
1710 _19
1800 20
Khi nguoi thit hai chay 200 m cudi cung thi ngwoi thit ba chay duocla:

200.22 =190 (m)
20

Luc nguoi th hai dén dich thi nguoi thit ba con cach dich 1a :
290 -190 =100 (m
THCS.TOANMATH.com Trang 1
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Bai tap 2. Mot nguoi di tit A dén B van toc 15km/h. Sau d6 1h30ph, ngwoi thit 2 cling roi A
di vé B, van toc 20km/h va dén B trudc nguoi thit nhat 1a 30ph. Tinh quang duong AB.
Huéng dan giai
Thoi gian di tit A dén B cia nguoi thit 2 it hon ngwoi thit nhat la:
1h30ph +30ph =2h.
Cdch 1 : Gia st nguoi thit hai di sau nguoi th nhét 2h thi hai nguoi dén B cung mét
lac.
Trong 2 gio di tredc, ngwoi thit nhat di duoc :
15.2 = 30 (km).
Thoi gian d€ nguoi tht hai dudi kip nguoi thi nhat la
30 :(20-15) = 6 (h)
Quang duong AB dai la:
20.6 =120 (km)
Cdch 2 :Gia st nguoi thit hai di véi thoi gian nhw nguoi thit nhat thi ngwoi tht hai di
quang duong nhiéu hon nguoi th nhat 1a :
20.2 =40 (km)
Van t6c nguoi tht hai hon van téc nguoi thie nhat :
20-15 =5 (km/h)
Thoi gian nguoi thit nhat di hét quang duong AB 1a :
40 :5=8 (h)
Quang duong AB dai :15.8 = 120 (km)
Cdch 3 : Cung di mot quang duwong AB thi van tdc ti 1€ nghich véi thoi gian.

Ta cod ﬁ—E—§ nén E:ﬂ

v, 20 4 t, 3
Bicttisdh =% vahidu ti- =2
t, 3
=t1=8, t2=6.

Do d6 quang duong AB dai : 15.8 =120 (km).
Ciich 4 : Ctt mbi km, nguwdi thtt nhét di hét % ¢id, nguoi thit hai di hét 2io 0, ngudi

thtt hai di it hon nguoi tht nhét : 1.1 1
15 20 60

Quang duong ABdai: 2: 6_10 =120 (km)
Bai tap 3: Luc 14h20phut mot xe may di tir A dén B véi van tdc 48km/h. Sau 10 phat mot 6

t0 xudt phat ttr A dudi theo xe mdy véi van t6c 60km/h. Hoi:

a) Hai xe gap nhau lic may gio?
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6
b) Chd gép nhau cach A bao nhiéu km?

Hudng dan giai

Dai 10 phat = % gio

a) Xe may di trong % gio duoc quang duong 1a 48 . % =8km
Hiéu van toc hai xe 1a 60 — 48 =12 km/h

Thoi gian hai xe gap nhau la: 8 : 12 = % gio =40 phut

Hai xe gdp nhau ltc 14 gio 20 phut + 40 phut = 15 gio

b) Chd gdp nhau cach A 1a 60. % =40km

Bai tap 4: Luc 7 gio 50 phut bac An di tit A dén B véi van t6c 80m/ phuat. Dén 7 gio 55 phut
bac Binh di tir A dén B voi van tdc 90m/ phat dudi theo bac An. Hoi:
a) Bac Binh dudi kip bac An luc may gio
b) Chd gdp nhau cach A bao nhiéu km?
Hudng dan giai
a) Tho gian bac An di trudc bac Binh 1a
7 gio 55 phut - 7 gio 50 phat =5 phat
Khi bac Binh bat dau di thi badc An da di dwoc 1a 80.5 =400 (m)
Thoi gian bac Binh dudi kip bac An la
400 : (90 - 80) = 40 pht
Bac Binh du6i kip bac An luc
7 gio 55 phut + 40 phut = 8 gio 35 phut
b) Chd gdp nhau cach A 1a 90. 40= 3600(m) = 36km
CHUYEN PONG CUA HAI KIM PONG HO.
Trong loai todn nay:
+ Néu ta chon mat dong ho la 1 vong thi vdn toc ciia kim phiit la 1 vong/h, vdn toc cua kim
gio la événg/h
+ Néu ta chia mdt déng ho thanh 60 vach chia phiit thi van toc cua kim phiit la 60 vach/h, vin
toc cua kim gio la 5 vach/h
+ Neéu chia mat dong ho thanh 12 vach chia gio thi vin toc cua kim phiit la 12 vach/h, vin toc
cua kim gio la 1 vach /h.
Bai tap 5. Dong ho dang chi 4 gio 10 phut. Sau it nhat bao 1au thi hai kim dong ho nam d&i
dién nhau trén mot duong thfmg ?

Huéng dan giai
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

/4 N . o« A? .\ ’ 4 . ’ \ /4 . *\ l \
Ta xét thoi diém 4 gio, lac dé kim phut con cach kim gio 3 Vons:
Mudn kim phtt nam ddi dién véi kim gio thi trong cing mot thoi gian, kim phat
phai quay nhiéu hon kim gio :
1

—+1—§(Vbn)
3727 VO

Méi gio kim phuat quay dwoc 1 vong, kim gio quay dwoc évbng, kim phut quay

nhanh hon kim gio :

Thoi gian dé kim phtit va kim gio nam ddi dién & trén mot duwong thang:
g : % = % ~ 54phut 33 giay.
Lac do 1a 4 gio 54 phut 33giay, sau ltuc 4 gio 10 phut la 44 phut 33giay
Bai tap 6: Hién nay la 12 gio dang. Hoi sau bao lau nita thi kim gio va kim phut trung khit
nhau mot [An nira.
Hudng dan giai
Trong 1 gio kim phut chay duoc 1 vong

Trong 1 gio kim gio chay duoc é vong

Trong 1 gio kim phat chay nhiéu hon kim gio la 1- % = % (vong)

Luc 12 gio kim phut trung vdi kim gio

Khi kim phat trung véi kim gio mot an niva thi kim phut phai chay nhiéu hon kim

gio dung 1 vong
=> Thoi gian dé€ kim phut trung véi kim gio mot lan niva 1a:
1212 -1t gio
‘12 11 ® 11 8

DANG 2. CHUYEN PONG NGUQC CHIEU

S

Thoi gian dé'hai chuyén déng dong nguwoc chiéu gdp nhau la: t =
vV, +V,

Trong do: s la khoang cich ban ddu gitka hai dong tir , vo va v2 la cdc vin toc cua chiing ).
Al |C | B
— —
V1 Va
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

Bai tap 7: Hai xe 0 t0 di tit hai dia diém A va B vé phia nhau, xe thit nhat khoi hanh tir A
lac 7 gid, xe thit hai khéi hanh ti B 1ac 7 gio 10phtt. Biét rang d€ di ca quang duong AB,
xe tht nhét can 2 gio, xe tht hai can 3 gio. Hai xe gdp nhau lic may gio?

Hudng dan giai

Chon quang dwong AB lam don vi quy udc.

Trong 1 gio xe thit nhat di duoc %quéng duwong, xe tht hai di duwoc 1 quang duwong,
hai xe gan nhau duoc :

1

2 3" (quang duwong)

Trong 7h10ph1’1t - 7h =10phut di trudc, xe thi nhat dI duoc:
11

2'6 12

Luc xe thit hai khéi hanh, hai xe cach nhau :
1

12 12

Hai xe gdp nhau sau :

1.5 11
12°6

Luc hai xe gép nhau :

(quang dwong)
(quang duwong)

(h) 1héphut

7h 10phit + Th 6phat = 8h 16phit
Bai tap 8: Trén quang duwong AB, hai xe 6 t6 di tit A va t&t B ngugc chiéu nhau. Néu hai xe
khoi hanh cing mét lac thi chung gdp nhau tai mot diém cach A 12km, cdch B 18 km. Néu

mudn gdp nhau ¢ chinh gitta duwong thi xe thit nhat (di tit A) phai khoi hanh truede xe kia
10 phat. Tinh van t8c cia moi xe.
Huéng dan giai
Ntra quang dwong AB dai : (12+ 18 ):2 =15 (km)
Ti 6 van tdc ctia xe thit nhat so véi xe thit hai bang :
12:18 = 2
3

Trong thoi gian xe thit hai di duoc ntra quang dwong AB (15km) thi xe th& nhat di
duoc:

15. §= 10 (km)

Nhu vay trong 10 phut, xe thit nhat di dugc:
15-10 =5 (km)

Van t0c xe thir nhat :5 : %= 30 (km/h)
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Van toc xe thit hai : 30 . %= 45 (km/h)
Bai tap 9: Phuc va Quang cung khoi hanh mot ltc tit nha minh va di vé phia nhau. Phuc di
nhanh gap % Quang va ho gap nhau sau 72 phut. Phuic phai khéi hanh sau Quang bao lau
dé€ ho gap nhau 6 chinh gitta?

Hudng dan giai

Goi P va Q la cac diém ma Phuc va Quang khéi hanh .

Trong 72phut, Phuc di duoc ; quang duong PQ nén di ca quang duong trong:

72 :g =126 (ph)

Phtc di nita quang duong PQ trong thoi gian la:
126 :2 =63 (ph)

Trong 72 phut, Quang di % quang duong QP nén di ca quang duong trong :

72 % ~ 168 (phut)
Quang di ntta quang duong QP trong thoi gian la :

168 :2 = 84 (phut)

Muoén gdp Quang chinh gitra duwong, Phic phai khoi hanh sau Quang :

84 - 63 =21 (ph)

Bai tap 10:Trén con duong di qua 3 dja diém A; B; C (B nam gitta A va C) c6 hai nguoi di
xe may Hung va Ding. Hung xuat phat tit A, Diing xudt phat tit B. Ho cing khéi hanh lac
8 gio dé€ cung dén C vao lac 11 gio cung ngay. Ninh di xe dap tir C vé phia A, gdp Ding
luc 9 gio va gap Hung lic 9 gio 24 phut. Biét quang duong AB dai 30 km, van toc cua
Ninh bang 1/4 van tc ciia Hung. Tinh quang duong BC.
Huéng dan giai

Thoi gian di tit A dén C cta Hung la: 11 - 8 = 3 (gi0)

Thoi gian di tit B dén C ctia Diing la: 11-8=3(gio)

Quang dwong AB la 30 km do d6 ctt 1 gio khoang cach ctia Hung va Diing
bot di 10 km. Vi vay lac 9 gio Hung con cach Diing la 20 km, Itic d6 Ninh gdp Diing nén
Ninh cling cach Hung 20 km.

Pén 9 gio 24 phut, Ninh gap Hung do d6 tdong van tdc caa Ninh va Hung la:
0: %=%=50(km/h)
Do van t8c ctia Ninh bang 1/4 van tSc cia Hung nén van toc ctia Hung la:

[50 : (1+4)].4 =40 (km/h)
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Ttr dt suy ra quang duwong BC la:
40.3-30=90 (km)
bap s6: BC =90 km
DANG 3. CHUYEN PONG CUA VAT CO CHIEU DAI DANG KE
DPay la mot dang toan phtic tap, hoc sinh phai phan tich dwgc vat chuyén dong so véi
vat déng yén lam mdoc. Vi vat chuyén dong co6 chiéu dai dang ké.

| |
A | IB

Vat chuyén dong CD
C D
V6i loai todn nay khi ta sé 18y diém cudi C ciia “vat chuyén dong” lam vit chuyén dong, diém
ditu A (vit ¢’ dinh) lam diém cd dinh.

+ Vit chuyén dong cdach diém cd' dinh dogn CA.

o
»

+ Néu vdt chuyén dong di hét quang dwong AB thi quang dwong vt chuyén dong di diegc
bang téng chiéu dai cua “Vit chuyén dong” va “Vit co dinh”

Chii yj: “Vit chuyén dong CD” thuong gdp la doan tau (xe lira), vt ¢d' dinh AB thwong la cdi
ciu ¢ chiéu dai
Bai tap 10: Mot xe ltra di hét mot céi cau dai 12m hét 12 giay va di hét moét cai cau dai
148m hét 20 giay. Tinh chiéu dai va van tdc ctuia xe ltra.

Huéng dan giai.

Trong 12 giay, xe ltra di 12m cdng vdi chiéu dai xe ltra. Trong 20 giay, xe ltra di 148m
cOng voi chiéu dai xe Itra.

Nhu vay trong thoi gian : 20 - 12 = 8 (s), xe Itta di dugc quang dwong la:

148 - 12 =136 (m)
Van toc xe Itra 1a :
136 :8 =17 (m/s)
Chiéu dai cua xe lra la :
17.12 - 12 =192 (m)
Bai tap 11: Mot xe ltra dai 110m di qua mot cau dai 160m hét 18 gidy va di veot qua mot
nguoi di xe dap cung chiéu hét 10 gidy. Tinh van tdc cua nguoi di xe dap.

Hudéng dan giai.

* Phan Tich: O bai todn nay ta 14y diém cudi cing ctia xe Itta lam vat chuyén dong va
dau cau lam diém c6 dinh. Khi d6 vat chuyén doéng cach diém cd dinh 110m, khi vat
chuyén dong di hét cau thi quang duwong ctia vat chuyén dong bang tong chiéu dai ctia xe
Itta va cau. Nguoi di xe dap di dwoc quang duong bang quang duong vat chuyén dong di
trong 10 giay cach diém xuét phat.

* Loi giai
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Trong 18 giay xe ltta di qua duoc cay cau dai 160m nén van tdc cua xe Itra la:
110+160
18

Trong 10 giay xe ltra di duoc quang duwong la: 15.10 = 150 (m)

15 (m/s).

Vi xe ltra vieot nguoi di xe dap hét 10 giay, nén van tdc cua nguoi di xe dap la:
150-110
10

DANG 4. CHUYEN PONG CO DONG NUOC

Mot s6 cong thirc tinh:

=4 (m/s)

- Vidn toc thuc : Vin t6c ciia vt chuyén dong khi nuéc ling.

- Vidn toc xudi : Vin toc ciia vat chuyén dong khi di xudi dong.

- Vian toc nguwoc : Vian toc ciia vt chuyén dong khi nguoc dong.
- Vian toc dong nwoc (Vin toc chay cua dong song )

* Vin toc xudi dong = Vian toc thiec + Vin toc dong nuéc.

Van toc thiee Van t6c dong nudc,

Van t&c xudi dong
* Vian téc ngwoc dong = Vign toc thuc - Vin téc dong nuwdc.

Van tdc nguoc Van t8c dong nude

Van toc thL;C
* Chit 1j: Vidn toc thue ciia chuyén déng phdi 16n hon vdn toc ciia dong nuwdéc
Bai tap 12: Mot con thuyén di véi van toc 7,2 km/gio khi nudce lang, van toc ctia dong nude
la 1,6km/gio. Néu thuyén di xu6i dong thi sau 3,5gi0 sé di duoc bao nhiéu ki-16-mét ?
Huéng dan giai
Van toc cua thuyén di xudi dong la:
7,2+1,6=8,8 (km/gio)
Do dai quang sdng thuyén di xudi dong trong 3,5 gio la:
8,8 x3,5=30,8 (km)
Dbép s6: 30,8 km.
Bai tap 13. Mot ca nd chay xudi khic song AB hét 6 gio va chay nguoc khuc song dy hét 9

gi0. Hoi mot phao troi theo dong nudc tir A dén B trong bao lau ?
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Huéng dan giai
Trong 1 gio, ca no6 chay xuoi dugc %AB, ca nd chay nguoc dwoc %BA.

Do van tdc xudi trir van tdc nguwoc bang 2 lan van téc dong nudc nén trong 1 gio

dong nudce trdi dwoc : (1 —1) 2= 1 AB.
6 9 36

Thoi gian phao tréi tr A dén Bla 1 :% =36 (h)

DANG 5. CHUYEN DPONG CO VAN TOC THAY POI TREN TUNG POAN

* Dé qidi Dang Todn nay ta cin phin tich dwoc tirng doan dwong cu thé

* Néu vt chuyén dong trén dogn dwong bang phing thi vén toc khong doi theo thoi gian.

* D61 v6i vdt chuyén dong 1én doc, xudng doc ta chi xét chuyén dong cua vit khi 1én doc ciing

nhw khi xudng doc la chuyén dong co vin toc khong thay d6i nghia la chuyén ddng déu theo tirng
doan.
Bai tap 14 . Mot nguoi di xe dap tit A dén B gom mot doan 1én ddc AC va mot doan xudng
doc CB. Thoi gian di tit A dén B la 2 gio, thoi gian vé tit B dén A la 1 gio 45 phut. Tinh
chiéu dai quang duong AB biét rang Itic 1én ddc thi nguoi d6 di véi van tdc 10km/h, lac
xudng doc thi nguoi dé di véi van téc 15km/h.

Hudng dan giai

* Phdn tich hinh hoc. Khi di thi quang dwong 1én doc la doan AC, xudng ddc la doan
CB. Con khi tro lai thi quang dwong 1én doc la BC, xudng dd cla CA. Van téc khéng doi
khi lén doc la 10km/h, xudng doc la 15 km/h.

* Loi giai
Cdch 1: Cht y rang van t8c 10km/h bang % van toc 15km/h. Gia st trong 2 gio lac di,
nguoi d6 déu di véi van tdc 10km/h thi di dwoc quang duong : AC + % CA, dai: 10.2 =20

(km)
Gia st trong 1 gio 45 phut lic vé, nguoi dé6 déu di véi van téc 10km/h thi duoc

quang duong : BC + % CA, dai:

10.1% =17,5 (km)

vay quang duong 20 + 17,5 =37,5 (km) la :
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AC +ECB+BC+ECA=§(AC+CB)=§AB
3 3 3 3

Quang duong AB : 37,5 :% =22,5 (km).

Cach 2.
Trén mdi km cua quang duwong AB déu cé mot Ian nguoi di xe dap dI véi van tde
10km/h, mot [an di vdi van toc 15km/h.

1km divéi van t6c 10km/h hét % gi0, Tkm di 61 van t8c 15km/h hét % g0, do d6

1km ca di lan vé hét :
1,11
1015 6 ©
PR 3 .3
Thoi gian ca dilan ve : 2 + lZ = 3Z (h)
< . 3.1
Quang duong AB :3Z ; 6" 22,5 (km)
Bai tap 15. Mot xe tai di tir A dén B, van t6c 40km/h. Sau d6 mot thoi gian , mot xe du lich
roi A, van téc 60km/h va nhu vay sé dén B cung lic véi xe tai . Nhung dén C duwoc 1/5
quang duong AB, xe tai giam van tdc xuéng con 35km/h, do d6 xe du lich gdp xe tai 6 D,
cach D 30km. Tinh quang duong AB.
Huéng dan giai 30

& »
N >
1
T

Néu I?héng thay dé’icx:zém toc thi xe tai gap xe du h[%h 0 B, do ci':é’i van t()% nén nd gap
xe du lich & D. Trong bai toan nay, xe du lich duwgc dua vao dé xac dinh xem do thay doi

van toc, xe tai di chdm bao 1au so véi binh thuong .

Xe du lich di DB trong : 30 : 60 = é (h).

Trong 1/2 gio do, xe tai di dwoc : 35. %= 17,5 (km)

Nhuw vay lac xe du lich dén B (ttc la luc xe tai dang 1€ dén B ) thi xe tai méi dén E,
con cach B :30-17,5 = 12,5 (km).

Ttr C xe tai di v6i van tdc bang % = g van t8c ci nén quang duong di duoc CE bang
% quang duong CB. Vay quang duwong 12,5 km la % quang duwong CB.
Quang duong CB :12,5. 8 =100 (km).

Quang duong AB % =125(km)
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Bai tap 16: Luc 8 gio mot nguoi di tit A dén B véi van toc 25 km/h. Khi con cach B 20km
nguoi dy tang van toc 1én 30 km/h. Sau khi lam viéc ¢ B trong 30 phat, roi quay tro vé A
v6i van toc khong do6i 30 km/h va dén Alac 12 gio 2 phat. Tinh chiéu dai quang duong
AB.

Huéng dan giai

Goi diém cach B 20km la C.

Thoi gian di quang duong CB va BCla: (20.2):30=1h 20'

Thoi gian di quang duwong AC va CA la: 12h 2' - 8h - 30" -1h 20" = 132

? A~ A ~ A ~ \ \ \ 5 A ? N A A~ A 2 \
Ty s0 van toc trén qang dwong AC va CA la 5 nén ty sO van tdc trén quang duwong

AC va CA I g

Thoi gian di quang duong ACla:132:11.6=72"= gh

Chiéu dai quang duong AC la g .25=230 (km)

Chiéu dai quang duwong AB la : 50 km
DANG 6. VAN TOC TRUNG BINH

* Trong dang todn nay cé sw thay déi vin toc theo mgt khodng thoi gian nhit dinh ciia mot
chuyén dong hodc cting mot thoi gian cé nhiéu chuyén dong véi van toc khic nhau.

* Chii y rang vdn toc trung binh khong phdi luén luén bang trung binh cdng ciia hai vin toc.
Vin toc trung binh trén quing duwong AB bang quing dwong AB chia cho thoi gian di tir A dén B
Bai tap 16. Mot nguoi di xe dap tir A dén B, di tir A véi van tdc 10km/h, nhung di tir chinh
gitta duwong dén B vdi van t6c 15km/h. Tinh xem trén ca quang duong nguwoi dé di véi van
toc trung binh la bao nhiéu?

Huéng dan giai

Trén quang duong AB, ¢ 2km thi ¢ 1km di véi van tdc 10km/h (hét % gio), 1km di

véi van t6c 15km/h (hét — gid), nén ct 2km, ngudi dé di hét : —+ === (h).
15 1015 6
Vay van tdc trung binh cua nguoi dé1a:2: % =12 (km/h).

Bai tap 17. An, Hai, Hoang, Anh, Minh di tit A dén B vdi van toc khong doi. Biét réng An

di véi van toc 1a 12 km/h, Hai di véi van tdc la: 15km/h, Hoang di véi van toc bang 4/5 van

t8c ctia Hai, Anh di véi van t6c bang 75% van tdc ctia An, Minh di véi van tdc bang van

toc trung binh ctia An va Hai. Héi trung binh ca nam nguwoi di véi van toc la bao nhiéu?
Huéng dan giai

Van t6c cua Hoang la: 15 % =12 km/h
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Van toc ctia Anh la: 12~% =9 km/h

12+15

Van toc ctia Minh la: =13,5 km/h

12+15+12+9+13,5

c =12,3 km/h

Van t6c trung binh ctia nam ngwoi di la:

THCS.TOANMATH.com Trang 12



TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

CHUYEN PE 16: MOT SO PHUONG PHAP GIAI TOAN SO HOC
“TOAN LOI VAN”

I/ PHUONG PHAP DUNG SO PO POAN THANG

- Mi dai lwgng trong bai dueoc so d6 héa bing doan thing

- Voi so do doan thﬁng ta da thé’hién truc quan cdic dai livong trong bai todn va cdc quan hé
Qitta chiing va dé dang tim ra ddp dn ctia bai todn
* LOAI TOAN TiNH SO TUOL
Bai tdp 1: Tudi anh hién nay gap 3 lan tudi em trudc kia. Khi anh béng tuoi em hién nay
thi tong s6 tudi ctia hai nguoi 1a 28. Tinh s6 tudi cia mdi ngudi hién nay

Hudng dan giai

Goi dd dai doan théng AB la su biéu thi sO tudi ctia em truede kia thi tudi anh hién
nay dwoc biéu thi bang doan thang AC gdp 3 Ian doan thang AB ta c6 md hinh quan hé
cua bai toan nhu sau

Ae— 0B Tudi em truede
A o—o—0 kia
| B D )8
AT Tu6i em hién nay
D Cc

A c E

(tudi anh trudce
kia)

Do anh luén hon em mot s6 tudi nhat dinh nén néu ta biéu thi tudi anh trudce kia (tte
tuoi em hién nay) la doan AD, tudi anh sau nay la doan AE thi BD = DC = CE chinh la s6

tudi anh hon em. Tt so d0 ta tinh dwoc AB=4

Vay tudi em hién nay la 8 tudi

Tudi anh hién nay la 12 tudi
Bai tip 2: Hién nay, tudi me gap 4 lan tudi con. Bon ndm trudc day, tudi me gap 6 lan
tuoi con. Tinh tudi me, tudi con hién nay.

Hudéng dan giai

Hién nay, tu6i me gap bodn lan tudi con nén hiéu sd tudi ctia me va con hién nay sd
lan la: 4—1=3 (Tan)

Bon nam trude day, tudi me gdp 6 lan tudi con nén hiéu so tudi cua me va con bén
nam trwde day gap tudi con trude day la: 6—1=5 (lan)

Vi hiéu s6 tudi ctia hai me con khong doi nén 3 Ian tudi con hién nay béng 5 Ian tudi

A v 7 A% [N M 5 Ao A v 4
con bon nam truedc, hay tudi me hién nay bang 3 tudi con bon nam trudce.

Tudi con hién nay hon tudi con 4 nam trudcla 4 tudi.

Ta c6 so do:
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Tudi con hién nay: Rl R e P e

Tudi con 4 nam trudc: I e P I
Hiéu s phan bang nhau la: 5—3=2 (phan)
Tudi con hién nay la: 4:2x5=10 (tudi)
Tudi me hién nay la: 10x4 = 40 (tudi)

Vay con 10 tudi; me 40 tudi.

Ne oA A2 \ A A A%e A%e M 1 A%e ’ A% 2 X N e . A,
Bai tap 3: Tuoi ba gap doi tudi me, tudi con bang c tudi me. Tinh tudi ctia moi ngwoi, biét
tong sO tudi ctia me va con la 36.

Huéng dan giai
Theo bai ra ta c6 so do6:

Tudi con: — I .
} 36 tuoi
Tudi me: I I I I I I

Tudiconla:  36:(1+5)=6 (tudi)

TuSimela:  36—6—30 (tudi)

Tudibala:  30x2=60 (tudi)
Bai tap 4: Tudi bd gap 3 lan tudi anh, tudi anh gdp 2 lan tudi em. Tudi bd cdong véi tudi
em bang 42 tudi. Tinh tudi ctia mdi nguoi.

Hudéng dan giai

Tudi bd gap 3 lan tudi anh, tudi anh gdp 2 Ian tudi em.
Vay tudi b6 gdp 3.2 =6 (lan ) tudi em,
tudi bo + tudi em = 42 tudi

Ta c6 so do:

Tudi em: |-

Tudi bo: I I I I I I

Tubiem la42: (1+6)=6tudi

Tudi bo la 42 — 6 = 37 tudi

Bai tap 5: Nam 2000, bd 40 tudi, Mai 11 tudi, em Nam 5 tudi. Dén ndm nao, tudi bd b%lng

tong sO tudi cua hai chi em?
Hudéng dan giai
Nam 2000, chénh léch gitra tudi bd va tong s6 tudi cua hai chi em la:
40— (11+5) = 24 (tudi).
Ctt m6i ndm moi ngudi tang thém mot tudi nén chénh léch gitta tudi bd 1a tudi 2 chi

em sé giam di: (1+1)—-1=1.
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S6 nam dé tudi bs bang tong sd tudi ctia hai chi em 1a: 24:1=24 (nadm)

Lac do6 la nam: 2000+ 24 = 2024.

Bai tap 6: Nam nay tudi cha hon 7 Tan tudi con 1a 3 tudi. Dén khi tudi con bang tudi cha
hién nay thi tudi hai cha con cong lai bang 109. Tim tudi ctia mdi ngwoi hién nay.
Huéng dan giai

Néu coi tudi con la 1 phan thi tudi chala 7 phan nhu thé cong thém 3 tudi. Vay hiéu
sO tudi cua hai cha conla 6 phan tudi con cong thém 3 tuoi.

Vi hiéu s6 tudi ctia hai cha con khong thay d6i theo thoi gian nén khi tudi con bang
tudi cha hién nay thi con van kém cha 6 phan tudi con hién nay cong thém 3 tudi, ta cé so
do khi do:

7 phan 3t

<&
<«

Tudicon:  |wleml oo [ oo | oe | oe [ ome | |

Tudi cha: e e B B R P R B P P P P P B
Theo so do ta c6:
7 phan + 7 phan 4 6 phan + 3 tudi + 3 tudi + 3 tudi = 109 tudi
20 phan + 9 tudi = 109 tudi <> 20 phan = 100 tudi
Vay tudi con hién nay la: 100:20 =5 (tudi).
Tudi cha hién nay la: 5x7 +3 = 38 (tudi).
Bai tap 7: Nam nam trudce cha hon con 36 tudi. Hoi nam cha bao nhiéu tudi thi 3 lan tudi
cha bang 7 lan tudi con?
Huéng dan giai
Vi hiéu s6 tudi cua hai cha con khong thay d6i theo thoi gian nén cha luén hon con
36 tudi.
DPén ndm ma 3 Tan tudi cha bang 7 lan tudi con nghia la ndm tudi con bang % tudi
cha. Ta c6 so d6 khi d¢6:
Tudi con: | ----- | ----- | --—-- | 36 tudi ~
Tuicha:  leeer | eoes|ooeee | ooeee e eee oo
Theo so d6, hiéu s phan bang nhau la: 7—3=4 (phan)
Khi d6 tudi cua cha la: 36:4x7 =63 (tudi).

Bai tap 8: Nam nay me 73 tudi. Khi tudi me béng tudi con hién nay thi tu6i me hon 7 lan
tudi con liic d6 1a 4 tudi. Tinh tudi con hién nay?
Hudng dan giai
Coi tudi con la 1 phan (khi tudi me bang tudi con hién nay) thi tudi me ltic d6 1a 7

phan nhw thé'la cdng thém 4 tudi. Ta c6 hiéu so tudi cua hai me con la:
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7 phan tudi con + 4 tudi — 1 phan tudi con = 6 phan tudi con + 4 tudi.

Vi hiéu s6 tudi cta hai me con khong ddi theo thoi gian nén hién nay me van hon con
6 phan tudi con khi d6 cdng thém 4 tudi. Ta cd so do:
Tudi con khi d6: | ----- I 4 tudi
Tudi me khi d6: I I I I I I I I I

Tudi con hién nay: | I I I I I I I 4 tudi 4 tubi

Tudi me hién nay: | I I I I I I I I I I I I I |-

&
<«

73 tuoi

Theo so d0 ta co:
7 phan tudi con + 4 tudi + 6 phan tudi con + 4 tudi = 73 tudi
Hay 13 phan tudi con + 8 tudi = 73 (tudi)
13 phén tudi con =65 (tudi)
Vay mot phan tudi con khi dé 1a: 65:13=5 (tudi)
Tudi con hién nay la: 5X7+4 =39 (tudi).
Bai tap 9: BO noéi véi con: "10 nam trudc day tudi bo gap 10 Ian tudi con”, 22 nam sau nita
thi tu6i bo sé gap doi tudi con. Hay tinh tudi bd va tudi con hién nay.
Hudng dan giai
Muoi ndm trude day, néu coi tudi con la 1 phan thi tudi bé la 10 phan nhw thé. Thoi
gian tir cach day 10 nam dén sau day 22 nam nira c6 s6 nam la: 10+22 =32 (ndm)
Theo bai ra ta c6 so do:
Tudi con 10 ndm trude: ||

Tudi bS 10 ndm trude: (S Yy Ry oy iy B BTG

v

Tudi bd 22 ndm sau: |----| R el |

32 tydi -

Tudi con 22 nam sau: -1
Nhin so d6 ta thay:

1 phan tudi con +32 tudi = (10 phan tudi con +32 tudi) : 2
Hay 1 phan tudicon +32 tudi =5 phan tudi con +16 tudi

16 tudi = 4 phan tudi con

Vay tudi con cach day 10 ndm la: 16:4 =4 (tudi).
Tudi bo cach day 10 nam la: 4x10 =40 (tudi).
Tudi con hién nay la: 4+10 =14 (tudi)
Tudi bo hién nay la: 40+10=>50 (tuoi).
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Bai tdp 10: Me hon con 24 tudi. Cach day 4 nam tudi con b?mg % tu6i me. Hoi hién nay
moi ngudi bao nhiéu tudi?
Huéng dan giai
Hiéu s0 tudi ctia hai me con khong thay doi theo thoi gian nén cach day 4 nam me
van hon con 24 tudi. Ta c6 so d6 khi dé:

Tudi con: —— | 24 tudi

»

| | |
Theo so d6 tudi me cach day 4 nam la: 24:(4—1)x 4 =32 (tudi)

Tudi me: | |

Vi mdi ndm mdi nguoi tang 1én 1 tudi nén hién nay tudi me la:
32+ 4x1—=36 (tudi)
Tudi con hién nay la: 36 —24 =12 (tudi)
Bai tdp 11: Ba nam trudc em 6 tudi va kém chi 6 tudi. Hoi mdy nam sau nita thi 3 lan
tudi chi bang 4 Tan tudi em?
Huéng dan giai
Vi hiéu s6 tudi cua hai chi em khong thay doi theo thoi gian nén em luén kém chi 6

tudi

‘A A2s . M N A?e ~ \ . A2 M 3 A? .
Khi 3 Ian tudi chi bang 4 lan tudi em nghia la khi tudi em bang 7 tudi chi.

Ta c6 so do khi d6:
Tudi em: [— [— [— | 6t

. <«
Tuoi chi: | | | | |

Theo so d6 hiéu s§ phan bang nhau la: 4—3=1 (phan)
Khi d6 tudi ctia em la: 6:1x3=18 (tudi)
Tw khiem 6 tudi dén ltic em 18 tudi ¢6 s6 nam la: 18—6=12 (nam)
Vay sau 12 nam tit lticem 6 tudi thi 3 Ian tudi chi bang 4 Tan tudi em.
Bai tdp 12: Nam 2000, me 36 tudi, hai con 7 tudiva 12 tudi. Bit dau tir ndm nao, tudi me
it hon tong sO tudi cua hai con?
Hudéng dan giai
Trudc hét ta tinh xem dén ndm nao thi tudi me bang tong s8 tudi ctia hai con. P 1a
nam 2017. Vay tit nam 2018 tré di thi tudi me it hon tong s6 tudi cua hai con.
S6 nam dé tudi me bang tdng tudi hai con la:
36— (7+12) =17 (nam)
SG nam dé tudi me bat dau nho hon téng s tudi ctia con la:
17 +1=18 (nim)

Vay nam dau tién la tudi me it hon tong so tudi 2 con la:
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2000+-18 =2018
Bai tap 13: Anh hon em 3 tudi. Tudi anh hién nay gap rudi tudi em, ltic anh bang tudi em
hién nay. Tinh tudi hién nay ctia mdi nguoi.
Huéng dan giai

Vi hiéu s6 tudi cua anh va em khong thay d6i theo thoi gian nén coi tudi em trude
day la 1 phan thi tudi anh truede day la 1 phan cong thém 3 tudi.

Vay tudi em hién nay ciing la 1 phan cong thém 3 tuoi.

Tudi anh hién nay la:

1 phan + 3 tudi + 3 tudi =1 phan + 6 tudi

Vi (1 phan + 6 tudi) nay cing chinh la 1,5 phan. Vay 0,5 phanla 6 tudi.

Tudi em hién nay la:

1243=15 (tudi)
Tudi anh hién nay la:
154+ 3—=18 (tudi)
Bai tap 14: Tu6i me hién nay gdp 2,3 lan tudi con. 16 nam trudc, tudi me gap 7,5 lan tudi
con. Hoi may ndm sau thi tu6i me gdp doéi tudi con?
Huéng dan giai

Hién nay me hon con: 2,3—1=1,3 [an tudi con hién nay.

Con 16 nam treedc me hon con: 7,5—1=6,5 Tan tudi con truedc kia.

Vi me luén hon con mot s8 tudi khong d6i nén 6,5 lan tudi con trudc kia bang 1,3
[an tudi con hién nay, tic 1a tudi con hién nay gap: 6,5:1,3=5 Ian tudi con trudce kia.

Do d6 4 Tan tudi con trudce kia 1a: 16 ndm, tudi con tredce kia 1la 4 tudi, tudi con hién
nay la: 4+16 =20 tudi, tudi me hién nay la: 20x2,3=46 tudi.

Me hon con: 46 —20 = 26 tudi. Lic me gdp ddi tudi con thi con 26 tudi, tirc 1a

26 —20 =6 nam sau thi tudi me gap doi tudi con.

* LOAI TOAN BIET MOI LIEN HE SO PHAN, PHAN SO.

Bai tap 15: L6p 5A c6 s8 hoc sinh nit bang % s0 hoc sinh nam. Sang dau hoc ky II ¢6 4
ban nit tir 16p khac chuyén dén nén s6 hoc sinh nit bang g sO hoc sinh nam. Hoi dau nam

hoc 16p 5A 6 bao nhiéu hoc sinh nit, bao nhiéu hoc sinh nam?

Hudéng dan giai

Theo bai ra ta cd so d6 sau: "
n . ~ 1 - “—>
SO hoc sinh ntr Iac dau: [ an/
< 4h/s
S0 hoc sinh nit liic sau: [ P p— | ?
o | -

S8 hoc sinh nam: Y Dy p— p
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Theo so d6 s6 hoc sinh nit luc dau la: 4:(3—2)x2 =8 (hoc sinh)

S6 hoc sinh nam la: 8: % =20 (hoc sinh)

Bai tap 16: Ba binh nudc dung nude chwa day. Sau khi d6 % s0 nudc 6 binh 1 sang binh 2, r6i

A? 1 ~

4 oA 4 2 \ \ N \ A? 1 ~ 4 A 4 ? N\
dd = s6 nudc hién co 6 binh 2 sang binh 3, cudi cung do 0 sO nudc hién c6 ¢ binh 3 sang

I

binh 1 thi moi binh déu c6 9 lit nuéc. Hoi luc dau mdi binh ¢ bao nhiéu lit nudc?
Huéng dan giai
Sau khi d6 % s0 lit niede 6 binh 3 sang binh 1 thi binh 3 con 9 lit nudc.

Vay trwde do binh ba c6 s6 lit nwéce 1a: 9: [1—%] =10 ()

Trude khi nhan % sO lit nwdc ctia binh 3 thi binh 1 ¢6 s6 lit nudc la:

1
9-10x— =8 (I
X15 1)

Vay luc dau binh 1 ¢6 s6 lit nuwéc la: 8: [1—%] =12 (1)

Sau khi d6 % s0 nudc 6 binh 2 sang binh 3 thi binh 2 con 9 lit (theo bai ra), vay trudc

khi d6 binh 2 ¢6 s lit nwéc la: 9: [1—%] =12 (1).

Vay trudc khi nhan % s0 nudce ctia binh 1 hay ltuc dau binh 2 ¢6 s6 lit nwéce

12—12x% =8 (I).

Binh 2 d6 sang binh 3 sd lit nudc la: 12x% =3 ()

Theo 10i giai dau thi trede khi d6 % sO nudc sang binh 1 thi binh 3 ¢6 10 lit nwdc,

vay truede khi nhan 3 lit nede ¢ binh 2 d6 sang hay ltic dau binh 3 ¢6 s6 lit nudc la:
10-3=7 ().

e g A A ~ 23 ~ \ ~ [N PN Ve 2 2 NN X
Bai tap 17: Cho phan s6 8" Hay tim s0 ti nhién m sao cho khi cung bét ca tir s va mau
A N A 3~ . \ N ~ 7. ) .7 c 1Y 2
sO cuia phan s6 da cho di m thi ta dwoc phan s6 mdi co gia tri bang 3"
Hudéng dan giai

LN 2 X AN 2 A 2 A ~ 23 \
Hiéu ctia mau so va ttt sO cta phan so >8 la 28—23=5
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Néu cung bt m 6 ca tit s6 va mau sO thi hiéu mau s6 va tte s6 khong d6i (van bang
\ . 7 A N &) 7 .7 TN 2 A 7 AN
5) ma khi d6 dugc phan s6 mdi co gia tri bang 3 nen ta c6 so do:

T s6 mdi: [ES—" pu—
x ~ /e <+—>
Mau s6 méi:  |----- | -—mm- [ |

Tde s8 m&i 1a: 5: (3—2)x2 =10

S6 tw nhién m la: 23—10=13.
Bai tap 18: Cho phan s6 ig—; . Hay tim s8 tu nhién, biét rang néu cling bét ca tir s6 va mau
s6 di s6 tu nhién d6 thi ta duoc phan s6 méi cé gia tri bang g .

Huéng dan giai

A 2 2 AN x A 9 N ~ 107 \
Hiéu cua tr s6 va mau sO cta phan so 187 la: 187 —-107 =80
Né&u cting b6t ca tir s6 va mau s6 di cing mot s& twe nhién thi hiéu mau sd va ttr s§

van khong ddi (van bang 80) ma khi d6 thi dwoc phan s8 méi cé gid tri bang g, c6 so do

T s6 moi: I I I I I

80
I I I I

— A —
v

MAu s6 méi: | I I I I
Tt s6 méi 1a: 80: (9 —5)x5 =100
SO tw nhién can tim la: 107—-100=7

N e A A A 4 2. (A 4 Y 4 2. A 4 . 4 1 ~ 2. \ . \
Bai tap 19: Mot quay ban vai, lan thi nhat ban 2m vai, lan th hai ban 5 S0 vaicon lai va
1 “ . R P U S . R P N
5 m. Lan th& ba ban 3 sO vai con lai va 5 m, lan thi tv ban > sO vai con lai va 5 m thi

vira hét. Hoi quay vai d6 ban dugc tat ca bao nhiéu mét vai?

Hudng dan giai

Ta c6 so do: 2m
N 2 . 7 A
So6 vai luc dau: I
1
-m

S0 vai sau khi ban [an thi* nhat: =

SO vai sau khi ban Ian thit hai: | -4 I

SO vai sau khi ban [an thi ba:

“ e s . AW , 1
Theo so d6 vai con lai sau khi ban Ian thit ba la: > X2 =1(m)
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S0 vai con lai sau khi ban vai [an thi hai la: (14 %) X2 =23(m)

S6 vai con lai sau khi ban [an thir nhét a: (3+ %) X2 = 7(m)

SO vai ctra hang d6 ban duoc tat ca la: 7+2=9(m)
Bai tap 20: Binh doc mot quyén truyén trong 3 ngay. Ngay dau Binh doc duoc % s0 trang
va 16 trang. Ngay thtt hai Binh doc duogc % s0 trang con lai va 20 trang. Ngay th ba

\ 3 n \ . \ N e \ 2 . A? A V4 14
Binh doc dugc 1% trang con lai va 37 trang cudi cung. Hoi quyén truyén do co bao

nhiéu trang?
Hudng dan giai

Ta c6 so do: 16 trang

SO trang quyén truyén: |- | | I
20 trang
S6 trang con lai sau khi doc ngay dau: e e B e P R B R B B
-1
37 trang

SO trang con lai sau khi doc ngay thi 2: | | | |

Theo so d0, s6 trang con lai sau khi Binh doc ngay thit hai la:
37x4 =148 (trang)
S6 trang con lai sau khi Binh doc ngay dau la:
(148+20): 7x10 =240 (trang)
SO trang cua quyén truyén d6 la: (240+16):4x5=320 (trang).
* LOAI TOAN TIM SO TU NHIEN
Bai tap 21: Tim bon s& tu nhién chén lién tiép cé tdng bang 5420
Hudéng dan giai
Goi bon s6 tw nhién chan ¢ dang: 2k;2k +2;2k +4;2k +6, (k € N)
Theo bai ra ta c6: 2k 42k 42+ 2k +4+-2k 6 =5420
Hay 8k -+12=5420
8k = 5408
k =676 (TM)
Vay 4 s0 ty nhién can tim 1a: 1352;1354;1356;1358.
Bai tap 22: Tim ba s tw nhién 1@ lién tiép biét rang tong ctia s& 16n nhat va s§ nho nhat
bing 114.

Huéng dan giai
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Goi ba s0 ty nhién 1€ lién ti€p la: 2k +1;,2k +3;2k +5 (k € N)
Theo bai ra ta c6: 2k +1+2k +5=114
Hay 4k +6=114
k — 27 (TM)
Vay 3 s0 ty nhién 1é can tim la: 55;57;59.
Bai tap 23: Hiéu ctia hai s6 bang 1217 . Néu tang s6 trit gap bon [an thi dwoc s6 16n hon s&
bi trtr 1a 376. Tim sO bi trir va so trir.
Hudng dan giai
Theo bai ra ta c6 so do:

SO bi tru: I I

ST ey R p— |

SO trir x4: I I I I

Ba lan s0 trir: 1217 4376 =1593

SO trir: 1953:3 =531

SO bi trir: 53141217 =1748.
Bai tap 24: Tim sO tu nhién c6 tan cung béng 7 biét ré“mg sau khi xo0a s0 7 &y di thi s0 tu
nhién do giam di 484 don vi

Huéng dan giai

Xoa s8 7 & tan cung la trir s6 d6 di 7 don vi sau d6 chia cho 10.

7
Ta c6 so d6 sau: S6 ban dau '4_‘_‘_‘_‘_28_4‘_’_’_'?_'
S0 con lai — .

Theo so d6 ta cé :
S6 con lai la:

(484 -7): 9= 53
Vay s0 tw nhién ban dau la

53.10 +7 =537

Bai tap 25: Hiéu ctia hai s6 1a 2345. Tim hai s d6, biét rang néu viét thé chir s§ 5 vao tan
cung bén phai sd bé thi dugc s6 16n.
Hudéng dan giai
Néu viét thém chir sd 5 vao tan cung bén phai s6 bé thi dwgc s6 16n hon, nhu vay s
16n gap 10 Tan s6 bé va cong thém 5 don vi.
Theo bai ra ta c6 so do:

S6bé: || 2345

[

ST 1<)+ R R R R R R Y B By
5
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Theo so d6 ta c6 9 Ian s6 bé la: 2345—5= 2340
SO bé la: 2340:9 = 260
SO 16n la: 260 + 2345 = 2605
Bai tap 26: Hiéu ctia hai s6 bang 0,8. Thuong ctia hai s6 cing bang 0,8. Tim hai s6 d9.
Huéng dan giai

0,8:% . Ta c6 so do:

SO bé 1a: e e B e [0

08 (U1 EYSN S S SN

Theo so d hiéu s§ phan bang nhau la: 5—4 =1 (phan).
SO bé 1a: 0,8:1x4=3,2

SO 16n la: 3,2+08=4

Bai tap 27: Hiéu ctia hai s6 bang 20. Thuong ctia hai s6 bang 2,25. Tim hai s8 d6.
Hudng dan giai

Theo bai ta c6 so do:
SO bé: | | | |- | 20
TR o gy iy Y Y Rl
Theo so d6 hiéu s6 phan bang nhau la: 9—4 =5 (phan)
S6 16n la: 20:5x9=236
SO bé la: 36 —-20=16

’ ’ “ A .« A A ’ M 1 A? 2 N
Bai tap 28: Tim hai s6 c6 hiéu 252, biét s6 bé bang 1 tong cta hai so.
Hudéng dan giai
SG bé bang % tong hai s6, néu coi s6 bé la 1 phan thi tong cua hai sd la 4 phan nhw
vay. Do d6 58 16n hon c6 s6 phan bang nhau la: 4—1=3 (phan)
TR NN Sy . "
Vay s0 bé bang 3% l6n. Ta co6 so do:
Sobé:  |----|
S616n: | -—--- | —---- | --—=-|
Theo so d6 hiéu s6 phan bang nhau la: 3—1=2 (phan)
SO bé la: 252:2x1=126
SO 16n la: 126 +252 =378

Mot s6 bai tdp bo sung:
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Bai tap 29: Trén hai ngan cua gia sach co6 tong cong 118 cudn. Néu 1dy di 8 cudn & ngan
thit nhat sau d6 thém vao ngan thit hai 10 cudn sach thi s6 sach 6 ngan thit gap doi so sach
& ngan tht nhat. Tinh s& sach trong mdi ngéan lic ban dau.

Bai tap 30: Me hon con 28 tu6i. Sau 5 ndm nita tudi me gdp 3 lan tudi con. Tinh tudi me va
tudi con hién nay?

Bai tap 31: SO dan trude kia ctia hai huyén A va B ti 1€ vdi 2 va 3. Hién nay dan s0 huyén A
tang thém 8000 nguoi, dan s6 huyén B tang thém 4000 nén dan s6 huyén A gap % dan so6

huyén B. Tinh s6 dan hién nay cta mdi huyén
1/ PHUONG PHAP GIA THIET TAM
Gia thiét tam: 12 nhitng diéu ta twéng twgng ra d€ giup cho viéc giai bai toan duoc
dé dang
Bai tap 32: Xét bai toan c6:
“Vira ga vira cho
B¢ lai cho tron
Ba muoi sau con

Mot tram chan chan”

Hoi mbi loai ¢6 bao nhiéu con?

Hudng dan giai

* Gia thiét tam & day la: Mdi con ga c6 4 chan ttc 1a 36 con déu 1a cho.

Gia st tat ca 36 con déu la choé khi d6 tong s6 chan la: 36.4 = 144 chan, thtra 44 chan
so v6i dau bai chinh la do con s6 chén ctia ga

Vay s0 ga la: 44: 2 =22 con

SO ché la 36 — 22 =14 con
Bai tap 33: (Tim s0 ga, s6 cho biét tong s6 con va hiéu sd chan) Vira ga vira ché b 36 con.
Biét s6 chan ché nhiéu hon s6 chéan ga la 12 chan. Héi ¢6 bao nhiéu con ga, bao nhiéu con
cho?

Huéng dan giai

Néu ta bt di 3 con ché thi s6 chan ché bang s chan ga.

Khi d6, s6 ch6 (m&i) sé bang mot nira s6 ga (vi s6 chan bang nhau ma mdi con ché cé
4 chan, mdi con ga chi c6 2 chan).

Tong s6 choé (mdi) va s6 ga chi con la: 36 — 3 = 33 (con)

Ta c6 so do sau:

56 ché (méi) p———
13

56 ga } : }
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

S6 chd mai la: 33:3 = 11 (con)

Suy ra, sO ché lac dau la: 11 + 3 = 14 (con)

SO ga la: 36 — 14 = 22(con)

* Gia thiét tam ¢ day 1a:b6t di 12 chin ché hay 1a 3 con chd, A€ nhdn xét ti so' giita s6'ga va
s0"cho.
Bai tap 34: (Tinh s0 ga, s6 cho biét hiéu s6 con va tong s6 chan) Ca ga va cho ¢6 100 chan.
Biét s6 ga nhiéu hon s6 cho 8 con. Hoi c6 bao nhiéu con ga, bao nhiéu con chd?

Hudng dan giai

Néu ta bét di 8 con ga thi s§ ga sé bang s& ché. Khi d6, tong s8 chan ga va chan ché
chi con la: 100 — 8 x 2 = 84 (chan)

Vi 58 chan mdi con ché gdp 2 Ian s8 chan mdi con ga nén 84 chinh 1a 3 [an s8 chan ga
(sau nay)

Vay s0 chan ga sau nay la: 84 : 3 =28(chan)

SO ga sau nay la: 28: 2 = 14(con)

SO ga luc dau la: 14+8 = 22(con)

S6 cho la: 22 — 8 = 14 (con)

* Gia thiét tam & day la:bdt di 8 con ga dé'nhdn xét ti 0 gitea s6 chin ché va so' chin ga.
Bai tap 35: (Tinh s0 ga, s6 cho biét hiéu s6 con va hiéu s6 chan) S6 chan ché nhiéu hon s6
chan ga la 12, sd ga 16n hon s6 cho 1a 8 con. Hoi c6 bao nhiéu con ga, bao nhiéu con cho?

Hudéng dan giai

Néu bét di 3 con ché thi s& chan ché sé bang s6 chan ga, suy ra s& ga sé gap ddi s6
ché. Luc nay, s6 ga nhiéu hon sd ché 1a: 8+3 = 11 (con)

Ta cé so do:

SA ché (méi) | |

séga | : |

Vay s0 ché méi la 11 con. Suy ra, s6 ché ltc dau 1a 11 + 3 = 14 (con)

S6 gala: 14 + 8 =22 (con)

* Gia thiét tam & day 1a:b6t di 12 chin ché (tire 1a bot 3 con ché) dé'nhin xét ti so' giita so°
ché va s6'ga
Bai tap 36: Mot doi bong thi ddu tat ca 25 tran chi théng hodc hoa. Biét mdi tran théng doéi
duwoc 3 diém, mdi tran hoa duoc 1 diém. Tong s6 diém ddi dat duoc 1a 59 diém. Tinh s&
tran th:fmg va tran hoa cua d¢i bong do.

Hudéng dan giai
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

Gia thiét tam & day la: Gia st tat ca cac tran d6i déu hoa, khi d6 sd diém dat duoc la
25 diém. Do tong s6 diém doi dat duoc la 59 diém thira 34 di€m so véi gia st la do ddi con
c6 cac tran thang va moi tran thang nhiéu hon cac tran hoa la 2 diém.
Vay s0 cac tran théng ciadoila34:2=17 tran
S6 tran hoa 1a: 25 -17 =8 tran
Vay doi théng 17 tran, hoa 8 tran
Bai tap 37: Ba 6 t6 cho tong cong 50 chuyén, gom 118 tan hang. Mbi chuyén, xe thit nhat
chd 2 tan, xe thit hai chd 2,5 tan, xe thit ba chd 3 tdn. Héi mdi xe chd bao nhiéu chuyén
biét rang s& chuyén xe thit nhat gdp rudi s8 chuyén xe thit hai?
Hudng dan giai
Gia thiét tam & day la: Gia thiét rang tat ca 50 chuyén déu do xe thit ba cho thi khéi
lwgng hang chd dwgc la: 3.50=150 (tan).
Dbi ra: 150 —188 = 32 (t4n)
D& khong doi ra, phai thay mot s& chuyén ctia xe thit ba bang cac chuyén ctia hai xe
kia theo quy ludt sau: ct 5 chuyén ctia xe thit ba thay boi 2 chuyén cta xe thit nhat va 2
chuyén cta xe thit hai. Méi Ian thay boi nhu vay thi sd chuyén khong thay d6i, s6 chuyén
cua xe thi nhat ludn gap rudi sd chuyén cta xe thit hai, con khoi lwong hang giam di:
35—(2.3+2,5.2)=15—-11—4 (tan)
S6 Tan thay: 32:4 =8 (tan)
Xe thit nhat chd: 3.8=24 (chuyén)
Xe thit hai chd: 2.8=16 (chuyén)
Xe thtt ba cho: 50— (24 +16) =10 (chuyén)
Bai tap 38. Trén quang duong AC dai 200km c6 mot di€ém B cach A la 10km. Luc 7 gio,
mot 6 t6 di tiv A, mot 6 t6 khéc di tir B, ca hai cung di téi C véi van toc tha tu bémg
50km/h va 40km/h. Hoi luc méy gio thi khoang cach dén C cta xe thi hai gap doéi
khoang cach dén C cuaa xe tht nhat?
Hudéng dan giai
Quang duong di ctia hai 6 t6 dwgc minh hoa nhw sau:
<& I >
[ T
A B o D M C
Luc xe thit hai dén D la thoi di€m phai tim. (DM = DC).

Gia thiét tam & day la: Gia thiét rang c6 mot xe thit ba phai di quan quang duong
EC dai gdp d6i quang duong AC cua xe tht nhat phai di (EC =200.2 =400km) .
V6i van t6c gap ddi van tdc cia xe thit nhat (nhw vay van tdc xe thit ba bang:

50.2=100km/ h) thi ciing trong thoi gian nhw xe thit nhat, quang duong con lai dén C caa
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

xe thtr nhat va nhu vay xe thit ba nay xe gap xe thtt hai tai D . (Minh hoa bang hinh duéi
day).
Quang duong ED dai hon quang duong BD:
400—190 =210 (km)
Van toc xe tht ba 16n hon van toc xe thit hai:
100—40=60 (km/h)
Thoi gian d€ xe thit ba gdp xe thit hai tai D:
210:60=3,5 (h)
Vay thoi diém phai tim 1a: 7+3,5=10h30ph.
Bai tap 39. Nguoi ta bom nuwdc vao mot bé: dung may I trong 30 phat, dung may II trong
20 phut. Tinh xem trong moi phtit méi may bom duoc bao nhiéu lit nwdc, biét rang moi
phat may II bom dwoc nhiéu hon may I'la 50 lit va tong cong hai may bom duoc 21000 lit
nuwdc?
Huéng dan giai
Gia thiét tam ¢ day la: Gia st trong mdi phtit, may IT bom s8 nudc bang may I thi
trong 50 phut ca hai mdy bom duoc:
21000 —50.20 = 20000 (lit)
Trong mdi phit, may I bom duoc:
20000:5=400 (lit)
Trong mdi phut, may Il bom duoc:
400450 =450 (lit)
Bai tap 40. Khdi 6 ctia mot triedng c6 366 hoc sinh, gom 8 16p. Mdi 16p gom mot s6 3,
mdi t6 c6 9 ngudi hodc 10 ngudi. Biét rang s6 t6 ctia cac 16p déu bang nhau, tinh s6 t& 6
9 nguoi, s6 td c6 10 nguoi ca khoi?
Huéng dan giai
Moi 16p gobm mot s6 t6 mdi t6 9 ngudi hodc 10 ngudi. Trude hét ta nhan thay:
366:10=36 con dw
366:9=40 con du
Do d6 s8 t8 ctia cac 16p nam trong khoang tir 37 dén 40
Mit khéc s6 t6 chia hét cho 8 = S6 t6 cua khéi lép 6 dd la 40 t6
Gia thiét tam ¢ day 1a: Gia st ca 40 t6 déu 1a t6 10 nguoi.
Khi d6 s6 HS cua khoi la: 40.10 =400 (HS)
So vi bai ta thira ra 400—366 =34 (HS) la do con ¢ td 9 nguoi.
Néu thay mbi t6 10 nguoi bang mot t8 9 ngudi thi mdi lan thay bét dugce: 10-9=1
Vay sO to co 9 nguoila 34:1=34 (t0)
S5 t6 c6 10 ngudi la: 40—34=6 (t6)
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Bai tap 41. Mot cau lac bo c6 22 chiéc gh€ gom ba loai: gh€ ba chan, gh€ bon chan, ghé sau
chan. Tinh s& gh& mdi loai, biét rang tong s chan ghé bang 100 va s& ghé sdu chan gap
do6i s6 ghé'ba chan?
Huéng dan giai
Gia thiét tam ¢ day 1a: Gia s& 22 chiéc ghé déu la 4 chan.
Khi d6 s6 chan ghé'la: 4.22 =88 (chan)

So v6i bai ra bi hut mat 100—88=12 (chan) = la do con c¢6 ghé 3 chan, 6 chan. bé
khong bi hut di ta thay cac ghé 4 chan bang hai loai ghé kia theo quy luat: mot ghé 3
chan, 2 gh€ 6 chan cho 3 ghé 4 chan, khi d6 s6 ghé khong thay d6i, quan hé gitta ghé 3
chan va ghé 6 chan duoc dam bao.

MBbi Ian thay, s6 chan ghé tang thém: 2.64-1.3—3.4=3 (chan)

Vay s6 [an thay la: 12:3=4 (lan)

S6 ghé 3 chan la: 4.1=4 (ghé)

S6 ghé 6 chan la: 4.2=8 (ghé)

SO ghé 4 chan la: 22— (4+8) =10 (ghé)

Bai tap 42: Mot s6 hoc sinh xép hang 12 thi thira 5 hoc sinh, con xép hang 15 ciing thira 5
hoc sinh va it hon truede 1a 4 hang. Tinh s6 hoc sinh?
Huéng dan giai
Gia thiét tam rang s6 HS d6 khi x&p hang 15 thi cling duoc s6 hang nhu khi xép
hang 12, nghia la ta phai c6 thém 4 hang ntta. Khi d6 c6 thém:
15.4—60 (HS)
Téng hai treong hop s6 HS & mdi hang chénh léch nhw nhau:
15-12—3 (HS)

S6 hang khi xép hang 12 la: 60:3=20 (hang)

SG HS la: 20.12-+ = 245 (HS)

Bai tap 43: An vao clra hang mua 12 vo va 4 bat chi hét 36000 dong. Bich mua 8 vo va 5
but chi cung loai hét 27500 dong. Tinh gid tri mot quyén vo, gia tri mot but chi.
Hudéng dan giai

Gia thiét tam: Gia st An mua gap doi s6 hang da mua la 24 quyén vo va 8 but chi

hét
36000.2 = 72000 dong

Bich mua gap ba sd hang da mua la 24 quyén vé va 15 but chi hét

27500.3=82500 dong

Nhuw vay Bich mua nhiéu hon An: 15—8=7 (btt chi)

S6 tién chénh léch 1a: 82500 — 72000 =10500 dong

Vay gia tién mot but chi la: 10500: 7 =1500 dong
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6
Gia tién mot quyén vé la: (36000 —4.1500) :12 = 2500 dong.

Bai tap 44: Mot t0 may phai may 1800 chiéc ca quan va ao trong 13 gio. Trong 8 gio dau
td may 4o va trong thoi gian con lai t6 may quan. Biét rang trong 1 gio, t6 may duogc s6 4o
nhiéu hon s6 quan la 30 chiéc. Tinh s6 4o va s6 quan t6 da may.
Hudng dan giai
Gia thiét tam: Gia st trong thoi gian con lai t6 van may 4o. Khi d6 s 40 may thém
duoc la:
(13—8).30 =150 (chiéc)
S6 ao to d6 may duoc trong 13 gio la: 18004150 =1950 (chiéc)
S6 4o t6 d6 may duoc la: (1950:13).8 =1200 (chiéc)
SO quan to d6 may dwoc la: 1800 —1200 =600 (chiéc)
Bai tap 45: Mot 16p hoc c6 6 t6, s6 ngudi cia mdi t6 bang nhau. Trong mot bai kiém tra,
tat ca hoc sinh déu duoc diém 7 hodc 8. Tong s6 diém cua ca 16p la 350. Hay tinh s6 hoc
sinh cua 16p, s6 hoc sinh dat tung loai diém?
Hudng dan giai
Trudc hét tinh s6 hoc sinh cua 16p ta thay:
350 chia cho 8, duoc 43, con du;
350:7=50
Do d6 s6 hoc sinh ttr 44 dén 50. Do s6 hoc sinh chia hét cho 6 nén s6 hoc sinh 1a 48
nguoi.
Giai tiép bai toan bang phuong phap tam, ta im duoc: 4 hoc sinh duoc diém 8; 34
hoc sinh dwoc diém 7.
Bai tap 46: Mot doi bong thi dadu 25 tran, chi ¢ théng va hoa, mdi tran théng duwoc 3
di€m, mdi tran hoa dwoc 1 diém, két qua doi d6 duoc 59 diém. Tinh sd tran théng, sO tran
hoa cta ddi béng.
Huéng dan giai
Gia thiét tam: Gia stt ca 25 tran déu thang.
Khi d6 s6 diém doi d6 c6 duoc la: 25.3=75 (di€ém)
So véi bai ra thira ra 75—59=16 (diém) = la do con c6 tran hoa
Chénh 1éch diém so cta tran théng vatran hoala: 3—1=2
Nhu vay néu thay mdi tran thing bang mot tran hoa thi mdi lan thay giam dwoc 2
diém = SO tran hoa la 16:2 =8 (tran)
SG tran thang la: 25—-8=17 (tran)
Bai tap 47: C6 25 gobi duwong gom ba loai: goi 5 lang, goéi 2 lang, gdi 1 lang, c6 tong khoi
lwong tong cong 1a 56 lang. Biét s& goi 1 lang gap d6i s& gobi 5 lang. Tinh s& g6i mdi loai.

Hudng dan giai
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Gia thiét tam: Gia st ca 25 go6i duong la géi 2 lang.
Khi d6 khoi luong tong cong la: 25.2 =50 (lang)

So voi bai hut di: 56—50 =6 (lang)

Dé khong bi hut di ta thay cdc géi 2 lang bang cac géi 5 lang va géi 1 lang theo quy
luat 1 goéi 5 lang, 2 goi 1 lang cho 3 géi 2 lang khi d6 s6 gdi khong thay d6i, quan hé
gitta gbi 5 lang va goi 1 lang dwgc dam bao. Moi lan thay ting thém duoc:

1.5+21-3.2=1 (lang)

S6 lan thay: 6:1=6 (lan)

Vay s0 goi duong 5 lang la: 6.1=6 (goi)

SO goi duong 1 lang la 6.2 =12 (goi)

S6 goi duwong 2 langla 25— (6+12) =7 (goi).

Bai tap 48: Mot hop cd thé chira dwoc vira van 25 goéi banh hodc 30 goi keo. Nguoi ta xép
28 goi ca banh va keo thi vita day hop d6. Biét rang gid tien banh va keo déu bang nhau
va bang 36000 dong. Tinh gid mot gbi banh, mot géi keo.

Huéng dan giai

Mot hop c6 thé chiva duwgc vira van 25 gbi banh hodc 30 gbi keo

= Thé tich ctia 25 géi banh bang thé tich ctia 30 goi keo

< thé'tich ctia 5 gdi banh = thé tich ctia 6 godi keo

Gia thiét tam: Gia st trong hop dung ca 30 gdi keo. So vdi bai ra thi thiva:
30—28=2 (g6i)

D€ keo khong bi thita ra ta thay cac goi keo bang cac goi banh theo quy luat 6 goi
keo bang 5 g6i banh. Mdi lan thay nhu thé tong thé tich khdng thay d6i, s6 géi bét di
6—5=1(gbi).

S6 Tan thay: 2:1=2 (lan)

Vay s0 gdi banh trong hop la: 2.5=10 (goi)

S6 goi keo trong hop 1a: 36000:10 = 3600 (d6ong)

Gia tién mot gbi keo la: 36000:18 =2000 (ddng)

.y 1 . A
Trong 1 ngay nguoi thit nhat lam dwoc 15 cong viéc
\ N\ . ’ . \ 1 A A
Trong 1 ngay nguoi thit hai lam duoc 1g cong viéc

Trong 3 ngay ca hai ngudi lam dwoc —
g ° ngay & 115 "18)° " 30

1 1] 1 A
—+—|.3=— cOng viéc

Trong 3 ngay nguoi thit nhat lam duoc %.3 _1 cOng viec

Trong 4 ngay thi nguoi thir nhat va nguoi thit ba lam dwoc sd phéan cong viéc la:
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1- E%—l _B cong viec
30 5) 30 oS
S g1y N . 13 1_5_1 ., ”
Trong 4 ngay thi nguwoi th ba lam dugc — —4.-— = —=— cong viéc

30 15 30 6
S g o \ 1 1 . A
Trong 1 ngay thi ngwoi thit ba lam dwoc 5 4= g COng viéc
Vay nguoi thit ba lam mot minh thi hoan thanh cong viéc nén trong thoi gian la:
1: 2—14 =24 (ngay).

Bai tdp 49: Ba mdy cay cung cay mot canh dong. Lic dau chi c6 hai mday thit nhat va th
hai cay trong 3 gi0, sau d6 may thit hai nghi, may thit ba vao lam thay véi nang sudt gap
d6i may thit hai va trong 5 gio thi hai may nay cay xong cdnh dong. Hoi mdi mdy cay mot
minh xong canh d6ng d6 trong bao 1au, biét rang néu mdy thit nhat va may tht hai cing
lam thi sau 12 gio xong cong viéc?

Huéng dan giai
Y \ 4 ’ . \ 1 A A

Mot gio may thit nhat va may thi hai la dwoc o cOng viéc

A g AR N oz s 18 1 1 . A
Vay 3 gio may tht nhat va may tht hai la dwoc B.E =7 cong viée

oy AR N 2 . N 1 3 . A
Trong 5 gio may tht nhat va mdy th ba cay dugc: 1— 7= 2 congviec
A o\ 7 7 », \ 4 7 \ 3 . 3 A A
Mot gio may thi nhat va may thi ba cay duoc: rk S= g COng viec
Goi mot gio may thit nhat lam duoc x cong viéc
1
= Mot gio may thi hai lam duoc T X cong viéc
A -\ /4 ’ \ 3 A - A

= Mot gio may thit ba lam duoc: 20 X cOng viéc

Do néng suat cia may thit ba gdp d6i ndng suat cua may thit hai nén ta co:

3 1 1
— —X=2|—=—X|=X=—
20 [12 ] 60

v \ A \ ~ 1 o\
Vay may tht nhat cay mot minh mat: 1: 0 60 gio

May thtt hai cay mot minh mat: 1: 1 1) 15 gio
12 60

4 7 \ A \ A, 3 1 o

May tht ba cay mot minh mat: 1:| ———|=7,5 gio
20 60

III/ PHUONG PHAP LUA CHON
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MGt s6'bai todn vé s6'tw nhién cé thé gidi bang cdch cin cie vao cdc dit kién ciia bai todn dé
tim ra mot so’ gidi tri thoa man diéu kién sau do thir xem trieong hop nao thod man dau bai cuia bai
todn va lwa chon cdc két qua diing
Bai tap 50: Tim mot s tu nhién 6 3 chit s6 biét rang s& d6 chia hét cho 18 va cac chit s&
ctia n6 sap x&p theo thir ty tir nhd dén 16n thi ti 1é véi1:2: 3

Hudng dan giai

VicacsOtilé véil:2:3 chicodthélal, 2, 3hodc?2, 4, 6 hodc 3, 6, 9 nén s6 phai tim ¢
cac la s 1ap nén tir mot trong ba bd cac chir sd trén

Nhung s6 phai tim chia hét cho 18 nghia la chia hét cho 9 nén tong cac chit s6 ctia n6
phai chia hét cho 9. Nhw vay chi ¢6 by ba chir s6 3, 6, 9 thoa man diéu kién do.

Mit khac s6 d6 chia hét cho 18 nén phai chia hét cho 2 suy ra n6 c6 chit s6 tan cung la
s6 chan.

Vay s0 phai tim la 396 hdc 936 thoa man cac diéu kién caa bai toan.

Nhdén xét: Ta co thé xét diéu kién soco ba chir s6'chia hét cho 18 trwéc. Tuy nhién khi do
phdi thir chon nhiéu két qud hon. Vi vdy cin luu y khi sir dung phwong phdp nay la kiém tra cic
diéu kién logi dwoc nhiéu cdc gid tri khong thod man truée dé ving lwa chon dwoc thu hep lai gitip
ta tim ddp an bai toan nhanh hon

M6t s6 bai tap b sung:

Bai tap 52: Tim sO tu nhién c6 hai chit s& biét néu chia s6 d6 cho tich cac chit s6 cua nd thi
8 4 7 . \ 7. n A /4 ~ ~ 2 ~ 7 o« A ’

duoc 3 va hiéu gitra s0 phai tim vdi s6 gom cdc chit sO ctia s6 d6 viét theo thit ti nguoc
laila 18.
Bai tap 53: C6 ba to bia ghi cac s6 23, 79 va ab . Xép ba to bia d6 lai thanh thi dwoc mot s6
c6 6 chit s6. Cong tat ca cac s& c6 6 chir s& d6 lai (d6i chd cac to bia ta lai duoc s c6 6 chit
56 khac) thi duoc két qua 1a 2 989 896. Tim s& ab
Bai tap 54: Trén mot tdm bia c6 cac vong tron tinh diém la 18, 23, 28, 33, 38. Mudn trung
thuong thi phai ban mot s§ phat dé dat ding 100 diém. Hoi phai ban bao nhiéu phat va
vao nhitng vong nao dé trung thuong.
IV/ PHUONG PHAP TINH NGUQC TU CUOI

O Phitong phip nay, ta goi dai lwong cin tim la mot dn x , tie d6 thiét lgp moi quan hé giita x
v0i cdc dai lwong da biét trong bai.

Bai tap 55: Mot nong dan ra cho ban hét s6 cam ctia minh cho nam nguwoi: Nguoi thit nhat

1 A A A 1 2 \ . 7 . 1 AN « A A 1 2

mua - 56 cam r6i mua thém 7 qua, nguoi tht hai mua 5 s con lai r6i mua thém 2 qua,
I o A1 1 o .
nguoi thit ba mua 5 SO quacon lai r6i mua thém 7 qua, nguoi tht tv mua 15 sO con lai

M e 2 p 7 v 1 n \ * M. A 1 2 Ay \ A/
roi mua = qua, nguoi thtt nam mua 5 socon lai r6i mua thém 7 qua thi vira hét.
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Tinh s6 cam ngwoi ndng dan dem di ban va s6 cam nhitng nguoi khac da mua.
Hudng dan giai

Goi s6 cam ban dau la x

, x 1 . x 1) x 1
Nguwoi thir nhat Z4Z|vayconlai x—|=+=|==—-=
guol amua[z—l—z]vaycon ai [2+2] >
1(x 1) 1 x 1 1 x 1
Neguwoi tht haimua = |- —=|+==——"4+==—+=
8 2[2 2+2 4 4+2 4+4
Vay con lai: 5—1—§—£:§—§
2 2 4 4 4 4
Nguoi thit ba mua: §—§+%:§+% vay con lai ———
Nguwoi thtr tw mua: l—1+1—i+i vay con lai x_
& 16 16 2 16 16 0 %16 16
Neguwoi thir nam mua: L—E%—E—L—l—i vay con lai i—i—g—
& "3 322 2 2 Y 32 32

Vay x=231= ban dau c6 31 qua cam dem di ban

Nguoi 1 mua: 31-15=16 qua

Nguoi 2 mua: 15—-7=8 qua

Nguwoi 3 mua: 7—3=4 qua

Nguwoi 4 mua: 3—1=2 qua
Bai tap 56: Tim s& tu nhién c6 ba chir s8, biét rang tong sdu s& tu nhién cé hai chir s8 1ap
bdi hai trong ba chi s6 dy gap d6i s6 phai tim.

Huéng dan giai

Goi s6 tw nhién can tim 1a: abc (1< a,b,c <9)

Theo bai ra ta c6: ab+bc + ca+ac +cb +ba = 2abc

10a+b+-10b+ ¢ +10c +a+10a+c+10c +-b +10b +a = 2(100a +10b +c)

= 22a+22b +22c =200a +20b + 2c

=178a=2b+20c

Ta co: 178a=2b+20c <2.9+20.9=198 va 178a >178.1=178 =a =1

= 2b+20c =178

=Db+10c =89

Ta tim dwgc duy nhat cap s6: b=9;¢c =8 thoa man.

Vay sO can tim la: 198.
Bai tap 57: Tim s& tu nhién c6 hai chit s8, biét rang néu chia s& Ay cho tich cac chit s6 ctia
no thi dwoc g va hiéu gitra sd phai tim véi s6 gom cac chit s6 cta s ay viét theo thi ty

nguoc lai bang 18.
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Huéng dan giai
Goi chi s8 can tim 1a: ab (a = 0)

Theo bai ra ta cé: ab—ba =18, ta dwoc a—b =2, cic s8 thoa man diéu kién nay la:
20,31,42,53,64,75,86,97

Do bzgab:%%ES

Trong cac s6 trén chi c6 64 chia hét cho 8.

Tht lai: 64—16 = 18,64 (6,4) = 2 .

Bai tap 58: Tim s& tu nhién X, biét rang tong cac chir sd ctia x bang Yy, tdng cac chit s8 ctia
y bang z va X+ y-+z=60.
Bai gii
Tir dau bai ta cé x 1as8 c6 2 chit s6. Dit x=ab
x=10a+b=y=a+b, z c6 2 truong hop:
*Néu y=a+b<9=z=a+b taco:
(10a+b)+(a+b)+(a+b)=60=4a+b=20
b:4=b=0;4,8=a=5,4,3 loai a=3,b=8 (do a+b>9)
*Néu y=a+b=z=a+b-9
Ta c6: (10a+b)+(a+b)+(a+b—9)=60
=4a+b=23=a=4b=7
= ab =44,47,50.
Két luan: c6 3 s6 44,47,50 déu thoa man dé bai.
Bai tap 59: Tim ba chit s& khac nhau va khac 0, biét rang téng cac s6 tw nhién ¢ ba chit s&
gom ca ba chir s§ Ay bang 1554.
Bai giai
Goi ba s0 phai tim 1a a,b,c.
Theo bairatacd: a=b=c=0 va
abc +bca -+ cab + ach + bac + cha = 1554
= 222a+222b+222¢c =1554
=a+b+c=7;

Vi a=b=c=0.Khong lam mét tinh tong quat gia st a>b>c ta cd
c=Lb=2a=4

Vay ba chit s0 khac nhau do la 1,2;4.
V/ BAI TOAN CHUNG RIENG.
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Dé gidi bai todn ta thwong xudt phdt tir phiin cong viéc rng vdi 1 don vi thoi gian roi tir do

suy ra phin cong viéc trong cdc thoi gian tiép theo.
Bai tap 60 : Cling mot cong viéc néu mdi ngudi lam riéng thi 3 nguodi A, B, C hoan thanh
cong viéc trong thoi gian lan luot la 6 gio, 8 gio, 12 gio. Hai nguoi B va C lam chung trong
2 gio sau d6 nguoi C chuyén di lam viéc khac, nguoi A cung lam véi nguoi B ti€p tuc cong
viéc cho dén khi hoan thanh. Hoi nguoi A lam trong may gio?

Huéng dan giai

Trong 1 gid mdi ngudi A, B, C [an lwot 1am dwoc %(CV), %(CV) , é(CV ),BvaC

lam duwoc 1+i=i(cv)
8 12 24

2 gio B va C lam duoc i-Z:E(CV)
24 12

A va B lam duoc Zl.—i = l(CV)
12 12
A\ N \ 1 1 7
1gio A va B cung lam duwoc: —+=-=—(CV)
6 8 24
o o s, LT .\
Thoi gian A cung lam véiB la: —:— =2 gio.
12 24
Bai tip 61: Ba may bom cung bom vao mét bé 16n , néu dung ca mdy mot va may hai thi
sau 1 gio 20 phut bé sé day, dung mdy hai va may ba thi sau 1 gio 30 phut bé sé day con
néu dung may mot va mdy ba thi bé sé day sau 2 gio 24 phat. Hoi néu mdi may bom duwgc
dung mot minh thi bé sé day sau bao lau?
Hudng dan giai
s 2 e
Mot gio may mot va hai bom duoc % bé , may hai va ba bom 3 bé, may mot va ba
bom > bé.
12
= mot gio ca ba may bom §+E+£ :2=E bé.
4 3 12 12
May ba bom mot minh 6 gio sé day bé
Mady mot bom mot minh 4 gio sé day bé
May hai bom mot minh 2 gio sé day bé
Bai tip 62: Hai voi nwdc cung chay vao bé khong co6 nuwde trong 12 gio sé day bé. Néu voi
thit nhat chay trong 4 gio, voi thit 2 chay trong 6 gio thi duoc % bé. Hoi mdi voi néu chay
mot minh thi phai mat bao nhiéu lau méi day bé.
Hudng dan giai

Coi dung tich cua béla 1 don vi
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Trong 4 gio hai voi chay dwoc % 1

15
Thoi gian voi tht hai chay mdt minh day bé hét
1
2:—=30 gio
5 8

Trong 2 gid voi thit hai chay duge 2-1=L pe

Mot gio voi thit nhat chay duge — - = = = b@
12 30 20
Thoi gian voi tht nhat chay mot minh day bé hét
1
1:—=20gio
20 °°
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CHUYEN DE 17 & 18: DIEM - DPUONG THANG - POAN THANG - TAM
GIAC

A/ KIEN THUC CAN NHO.
1. PIEM, PUONG THANG, BA DIEM THANG HANG
1/ Vi tri ctia diém va duong thang
-Diém A thudc duong thang a, ki hiéu Aca
-Diém B khong thudc duong thang a, ki hiéu B¢ a
2/ Ba diém thang hang khi chiing cting thudc mot duong thang, ba diém khong thang
hang khi chting khdng cing thudc bat ki duong thang nao.
3/ Trong ba diém thang hang c6 mot diém va chi mot diém nam gitra hai di€ém con lai.
4/ Néu c6 mot diém nam gifra hai diém khéc thi ba diém d6 thang hang.
5/ Quan hé ba diém thang hang con dwoc mé rong thanh nhiéu (4,5,6,...) diém thang
hang.
II. PUONG THANG PI QUA HAI PIEM
1/ C6 mot duong thang va chi c6 1 duong thang di qua hai diém A va B
2/ Co ba cach dat tén duwong théng:
- Dung mot chit cai in thuong: vidu a
- Dung hai chit cdi in thwong: vi du Xy
- Dung hai chit cdi in hoa: vi du AB
3/ Ba vi tri c6 hai duong thang phan biét:
- Hodc khong c6 diém chung nao (goi 1a hai dwong thang song song)
- Hoéc chi c6 mot diém chung (goi la duong thang cat nhau)
4/ Mudn chitng minh hai hay nhiéu duong thang trung nhau ta chi can chting to ching c6
hai diém chung.
5/ Ba (hay nhiéu) duong thang cting di qua mot diém goi 1a ba (hay nhiéu) duwong thing
déng quy. Mudén chitng minh nhiéu duong thang dong quy ta cé thé xac dinh giao diém
ctia duong thang nao d6 réi chiing minh cdc duong thang con lai déu di qua giao diém
nay.
III. TIA
1/ Hinh gom diém O va mot phan duong thang bi chia ra boi diém O duoc goi la mot tia
goc O.
2/ Hai tia chung gdc tao thanh duong thang dwoc goi 1a hai tia d8i nhau
3/ Quan hé gitta mot diém nam gitta hai diém véi hai tia d6i nhau, hai tia tring nhau:
Xét 3 diém A,0,B thang hang.
-Néu OA va OB d6inhau thi gdc O nam gitta A va B
- Nguoc lai néu O nam gitta A va B thi:
+ Hai tia OA,OB d6i nhau
+Hai tia AO, AB trung nhau; hai tia BO, BA trung nhau.
IV. DOAN THANG, PO DAI POAN THANG, CONG PO DAI HAI POAN THANG
1/ Doan thang AB la hinh gom diém A, diém B va tat ca cac diém nam gitta A va B
2/ Mbi doan thang cé mot dd dai. Do dai doan thang 1a mot s6 duong.
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3/ AB=CD < AB va CD c6 cung d¢ dai

AB <CD < AB ngan hon CD

AB>CD < AB daihon CD.
4/ Pifm nam gitta hai diém:

Néu diém M nam gitta diém A va diém B thi AM +MB = AB

Nguoc lai, néu AM +MB = AB thi difm M nam giita hai diém A va B.

Néu AM +MB = AB thi difm M khong nam gitta A va B.

Néu diém M ndm giita hai diém A va B; diém N nam giita hai diém M va B thi
AM - MN + NB = AB
V. VE DPOAN THANG CHO BIET DO DAI
1/ Trén tia Ox bao gio cling vé duoc 1 va chi mot diém M sao cho OM =a (don vi dai).
2/ Trén tia Ox, OM =a,0N =b, néu 0<a<b hay OM < ON thi difm M nam giita hai
diém O va N
3/ Trén tia Ox c6 3 diém M,N,P; OM =a;0N =b;OP =¢; néu 0 <a<b<c hay OM<ON
<OP diém N nam giita hai diém M va P.
VL. TRUNG PIEM CUA POAN THANG
1/ Trung diém ctia doan thang 1a diém nam gitta hai dau doan thang va cach déu hai dau
doan thang dé.

. : . AB
2/Néu M la trung di€ém cuia doan thang AB thi MA=MB = —

: . AB .
3/Néu M nam gitta hai dau doan thang AB va MA= > thi M la trung diém cua AB

4/ Mbi doan thang c6 1 trung diém duy nhat.

VIL. TAM GIAC

1. Dinh nghia

Tam gidc ABC la hinh gom ba doan thang AB,BC,AC khi ba diém A B,C khong thing
hang. Ki hiéu la AABC.

2. Céc yéu t6 trong tam giac
Tam gidc ABC co:
+Badinhla: AB,C.

+Ba canh la: AB,BC,AC. g% °c
+Ba gbécla ABC,BAC,ACB.

3/ D€ vé mot tam gidc ABC c6 dd dai 3 canh cho trwdc, ta lam nhu sau:

A

Budc 1. Vé mot doan théng AB c6 @0 dai bf?mg mot canh cho trudc;
Budc 2. Vé dinh C (th ba) 1a giao diém ctia hai cung tron ¢6 tam lan luot 1a hai dinh A
va B da vé va ban kinh Ian luot bf?mg do dai hai canh con lai.
B/ CAC DANG BAI TAP THUONG GAP TRONG KIi THI HSG.
DANG 1: BAI TOAN TRONG CAY THANG HANG.
- Céc cdy thiang hang la cdc cdy cing nam trén mot dweong thiang.
- Giao diéin ciia hai hay nhidu dwong thing la vi tri cia 1 cdy théa min bai todn.
Bai tap 1. C6 10 cay, hay trong thanh 5 hang sao cho moi hang c6 4 cay.

Hudng dan giai
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Theo hinh 1 ( mdi diém trén hinh vé 1a mot cay ).

A

Hinh 1
Bai tap 2. C6 9 cay, hay trong thanh 8 hang sao cho mdi hang c6 3 cay.
Hudng dan giai
Theo hinh 2 ( mdi diém trén hinh vé 1a mot cay ).

1 L~

e

Hinh 2

]

Bai tap 3. Hay vé so d0 trong 10 cAy thanh 5 hang, mdi hang 4 cay (Giai bang 4 cach)
Huéng dan giai

X A

Cach 1 Cach 2
Cach 3 Cach 4

Bai tap 3. C6 6 cay cot, c6 12 chiéc vong. Hay vé so d6 dung 6 cay cot dé cang dwgc 12
chiéc vong ma cac vong khéng chong chéo nhau.

Hudng dan giai
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DANG 2: PEM SO POAN THANG (PUONG THANG) TAO THANH TU CAC PIEM
CHO TRUGC

Cho biét c6 n diéim (n €N van = 2).

Ké tir mét diém bat kiy v6i n—1diém con lai dwoc n—1dogn thang (dwong thing)

Lam nhw vdy véi N diém nén cé n(n—l) doan thang (dwong thang). Nhung méi doan thing
(dwong thing) duwoc tinh 2 Tin

Do vdy s6'doan thing (dwong thang) vé dugc la n(n—1):2 doan thing (dwong thing)
Bai tdp 1. Ldy ndm diém M, N, P, Q, R, trong d6 khong cé ba diém nao théng hang. Ké cac
duong thang di qua cac cgp diém dé. C6 bao nhiéu duong thang tat ca ? D6 1a nhing
duong thang nao?

Hudng dan giai

Ké tir mot diém bat ky vi 4 diém con lai duoc 4 (duong th:fmg)

Lam nhu vay véi 5 diém nén c6 4.5 = 20 (duong thang). Nhung mdi doan thang
(dwong thang) dugc tinh 2 Tan

Do vay s6 doan thang (dwong thang) vé duoc 1a 10 (duong thang).
b6 a cac duong théng: MN; MP; MQ; MR; NP; NQ; NR; PQ; PR; QR.
Bai tap 2. V& bon duong thang d6i mot cat nhau. S8 giao diém ( ctia hai duong thang hay
nhiéu duong thang) c6 thé 1a bao nhiéu ?

Hudéng dan giai

Khi vé bdn duong thang co thé xay ra cac treong hop sau :

a) Bon duong thang d6 dong quy : 6 mot diém chung ( H.a).

b) C6 ba dwong thang dong quy, con duong thang thit tw cat ba duong thang d6 : c6
4 diém (H.b).

c) Khong c6 ba duong thang nao dong quy (d6i mot cat nhau) : c6 6

a)
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Hinh 3

Bai tap 3: Trén mat phang c6 bdn duong thang. S8 giao diém ctia cdc dwong thang c6 thé

bang bao nhiéu?
Huéng dan giai

Bai todn doi héi phai xét du cac truong hop:

N/

A N
a) b) c)
Hinh 4
a) Bon duong thang dong quy: c6 1 giao diém (H4a)
b) Cé dung ba duong thang dong quy:
- C6 hai duong thang song song: 3 giao diém (H4b)
- Khong c6 hai duong thang nao song song: 4 giao diém (H4c)
b) Khong c6 ba duong thang nao dong quy

3:} b) c]

/ \\. />< ; 2%, }?f
/ \

d) e) 2)
Hinh 5
- Bon duong thang song song: 0 giao diém (H5a)
- C6 dting ba dudng thang song song: 3 giao diém (H5b)
- C6 hai cgp duong thang song song: 4 giao diém (H5c)
- C6 dting mdt cdp duong thang song song: 5 giao diém (H5d,e)
- Khéng c6 hai duong thang nao song song: 6 giao diém (H5g)
Bai tap 5: Cho N diém trong d6 khong cé ba diém nao thang hang. Ctt qua hai diém ta vé

mot duong thang. Biét rang co tt ca 105 duong thang. Tinh n?
Hudéng dan giai
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Cho biét c6 n diém (n € Nvan>2).
Ke tir mot diém bat ky véi n—1diém con lai dwoe n—1doan thang (duong thang)
Lam nhw vay véi N diém nén cé n(n-1)doan thang (dwong thang). Nhung mdi doan
thang (dwong thang) dwoc tinh 2 Tan
Do vay s6 doan thang (duwong thing) vé duoc la n(n—1):2 doan thang (duong thing)

Do d6 @ ~105=n(n-1)=210=15.14=n=15.

Bai tap 6: Cho 20 diém, trong d6 c6 @ diém thang hang. Ct 2 diém, ta vé mot duong
thang. Tim &, biét vé duoc tat ca 170 duong thang.
Hudng dan giai
+) Qua 20 diém phan biét ma khéng c6 ba diém nao thang hang, ta vé duoc
20.19

— = 190 (duong thang)

+) Qua a diém thang hang, ta vé duwoc 1 duong thang. Néu a diém nay khong

a(a-1)

thang hang thi vé duoc — (duong thang).

a(a-1)

S6 duong thang giam di la — —1 (duong thang).
Vay vé duoc tat ca la

a(a-1) a(a-1)
190— T—l :17027—1: 202>a(a—1):42:76:> a:7.

Vay s duong thang trung nhau 1a 7.
Bai tap 7
a) Cho bdn diém A1,Az A3 A 4+ trong d6 khong c6 ba diém thang hang. Ctt qua hai
diém ta ké duegc mot duong thang. Co bao nhiéu duong thang?
b) Ciing héi nhu thé véi 5 diém,10 diém?
Hudng dan giai
a) Co 4 diém khong c6 3 diém nao thang hang nén s§ duong thang tao thanh duoc la:
4.(4-1 .
M =6 (duong thang)

b) C6 5 diém khong c6 3 diém nao thang hang nén s duong thang tao thanh dwoc la:
5.(5-1 ;
M =10 (duong thang)

C6 10 diém khong c6 3 diém nao thang hang nén s6 duong thang tao thanh duoc la:

10.(10-1 .

(—) =45 (duong thang)

Bai tap 8.

a) C6 25 diém trong d6 khong cé ba diém nao thang hang. Ct qua hai diém ta vé
duoc mot duong thang. Hoi vé dugc tat ca bao nhiéu duong thang?

Néu thay 25 diém bsi n diém (ne N va n>2) thi s§ duong thang la bao nhiéu?
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b) Cho 25 diém trong d6 c6 dung 8 diém thang hang, ngoai ra khong cé ba diém
thdng hang. V& cac duong thang di qua cac cgp diém. Hoi vé duoc tat ca bao nhiéu duong
thang?

c) Cho m diém (me N ) trong d6 khong cé ba diém nao thang hang. Ctt qua hai diém
ta vé dugc mot duong thang. Biét rang tat ca cd 120 duong thang. Tim m.

Hudng dan giai

a) K& tir mot diém bat ky véi cac diém con lai vé duoc 24 duong thang.

Lam nhu vay véi 25 diém nén cé 24.25 = 600 duong thang

Nhung mbi duong thang da duoc tinh 2 Tan

Do vay s6 duong thang thuee s ¢6 1a: 600 :2 =300 duong thang

Lap luan teong twe ¢6 n di€ém thi co: n.(n - 1) :2 (duwong théng)

b) Néu 25 diém da cho khdng cd ba diém nao thang hang thi s6 duwong thang vé
dugc 300 duong thang (cau a)

Véi 8 diém, khong co diém nao thang hang vé duoc: 87 : 2 =28 duong thang

Con néu 8 diém nay thang hang thi chi vé dugc 1 dwong thang. Do vay s6 duong
thang bi giam di la: 28—1=27 (dwong thang)

S& duwong thang can tim la: 300—27 =273 duong thang

c) Ta ¢6: m(m-1):2=120 < m(m-1)=120.2

< m(m-1)=240 <m(m-1)=16.15=>m=15
Bai tap 9.

a) Cho 31 duong thang trong d6 bat ky hai dwong thang nao ciing cat nhau, khéng
c6 ba duong thang nao ciing di qua mot diém. Tinh s6 giao diém c6 duoc.

b) Cho m duong thang (me N ) trong d6 bat ky hai dwong thang nao cing cat nhau,
khong c6 ba duong thang nao ciing di qua mot diém. Biét rang s6 giao diém ctia cac
duong thang d6 1a 190. Tinh m

Huéng dan giai

a) Mbi duong thang cat 30 duong thang con lai tao thanh 30 giao diém. C6 31
duong thang nén c¢6 3031=930 giao diém, nhung mdi giao diém da duwgc tinh hai lan nén
chi co:

930 : 2 =465(giao diém)

Néu thay 31 boi n (neN va n>2) thi s6 giao diém c6 duoc la:

n(n-1):2 (giao diém)

b) m(m—1):2=190 < m(m-1) =380 < m(m-1) = 20.19.

Vay m=20
Bai tap 10. Cho ndam diém A, B, C, D, E phan biét, trong d6 khong c6 ba diém nao théng

hang. Ctt qua hai diém ta vé dugc mot doan thang. Hoi tat ca cé bao nhiéu doan thang?

Hudng dan giai
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Chon mot diém. N6i diém do6 voi tieng diém trong 4 diém con lai, ta vé dwoc 4 doan
thang . Lam nhu vay 5 [an (vi c6 5 diém) nén ta c6 5.4 =20 doan thang.
Nhung moi doan thang duoc tinh hai Ian, do d6 tat ca chi ¢6 20 : 2 = 10 doan thang.
Bai tap 11:Cho 30 diém phan biét trong d6 c6 a diém thang hang, ct qua 2 diém ta vé
duoc 1 duwong thang. Tim a, biét s& duwong thang tao thanh 1a 421 duong thang.
Hudng dan giai
— Gia st trong 30 diém phan biét khong c6 3 diém nao thang hang :
+ Chon mot diém bat ki trong 30 diém da cho. Qua diém d6 va tung diém trong 29
diém con lai ta vé duoc 29 duong thang.
+ Lam nhu vay véi 30 diém thi ta vé duoc tat ca 1a 29.30 duong thang,.
+ Nhung moi duwong thrfmg da duoc tinh hai [an nén s6 duong théng thuc té vé dwoc la
(29-30) :2=435 duong théng.
Vay qua 30 diém phan biét ma khong c6 3 diém nao thang hang ta vé dwoc 435 duong
thang.
— Tuong tu nhu trén, gia st trong a diém phan biét khong c6 3 diém nao thang hang ta
vé duoc a.(a—1):2 duong thing.
Nhung qua a diém thang hang ta chi vé dugc mot duwong thang nén s6 duong thang bi
giam dila a.(a-1):2-1 duong thing.
Theo bairatacd: a.(a —1) :2-1=435-421=14
=a.(a-1)=30=65

Vi a-1 va a 12 hai s6 tw nhién lién tiép va @ —1<anén a=06.

Bai tap 12:Cho 100 diém trong d6 khong cé 3 diém nao thang hang. Ctt qua 2 diém ta vé
mot duong thang. Co tat ca bao nhiéu duong thang.

Hudng dan giai
Chon mét diém. Qua diém doé va tiing diém trong 99 diém con lai, ta vé duoc 99 duong
thang.
- Lam nhu vay véi 100 diém ta dugc 99.100 duong thang
- Néu nhur vay moi duong thang dwoc tinh 2 [an. Nén s§ duong thang 1a: 99.100:2 = 4950
duong thang.
Bai tap 13:Cho 1000 diém phan biét, trong d6 c6 dting 3 diém thang hang. Héi c¢6 bao
nhiéu dwong thang tao boi hai trong 1000 diém d4?
Hudng dan giai
1000.999

S6 duong thang tao bai 1000 diém phan biét 1a: duong thang

. : 3.2 ;
SO duong than tao boi 3 diém khong thang hang la: = = 3 duong thang

Theo bai ra vi ¢6 3 diém thang hang nén s§ duong thang giam di la:
3 - 1=2 duong thang,.
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6
1000.999
2

Vay s6 duong thang tao thanh la: —2=499498 ( duong thang)

Bai tap 14: Cho 20 diém phan biét trong d6 c6 dting 7 diém thang hang, ngoai ra khong c6
ba diém nao thang hang. Ct¢ qua hai diém ta vé duoc mot duong thang. Hoi tir 20 diém d6
vé duoc tat ca bao nhiéu duong thang?

Hudng dan giai

20.(20-1)

Néu trong 20 diém khong cé ba diém nao thang hang thi vé duoc =190.

(Puong thang).

Trong 7 diém khong c6 ba diém nao thang hang thi tao thanh
=1 =21 (Puong théng).
Vi 7 diém thang hang tao thanh 1 duong thang nén s6 dwong thang giam 21 - 1 =20
(Duong thang).
Vay c6 190 — 20 = 170 (Duong thang).
Bai tap 15: Trén tia Ox vé cac di€ém Mi;;Mz;Ms. Néu trong mat phang chiia tia Ox vé thém
cac diém Ms; Ms; Ms; ...; Mioi; Mie. Trong cac diém Mi; M2; Ms; My; ...; Mio; Moz ¢6 dting 3
diém thang hang va ct qua hai diém ta vé mot duwong thang. Co tat ca bao nhiéu duong
thang nhu thé? Tai sao?
Hudng dan giai
+) Qua 102 diém phan biét ma khong cé ba diém nao thiang hang, ta vé
duoc

102101 _ ¢y (duong thang)

+) Qua 3 diém thang hang, ta vé dugc 1 duong thang. Néu 3 diém nay
khong thing hang thi vé duoc % - 3 (duong thing).

SG duong thang giam di la 3-1=2 (duong thang).

Vay vé duoc tat ca 1a 51512 =5149 (duong thang).
Bai tap 16: Cho 2019 diém phan biét trong d6 c6 dting 7 diém thang hang, ngoai ra
khéng c6 ba diém nao thang hang. Ctt qua hai diém ta vé duoc mot duong thang.
Hoi tir 2019 diém d6 vé duoc tat ca bao nhiéu duong thang?

Hudéng dan giai
+) Qua 2019 diém phan biét ma khong c6 ba diém nao thang hang, ta vé
dwoc

2019.2018 _, 437171 (duong thang)
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TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

+) Qua 7 diém thang hang, ta vé dugc 1 duong thang. Néu 7 diém nay
khong thang hang thi vé duwoc 7—26 =21 (duong thang).

S6 duong thang giam di la 21-1=20 (duong thang).
Vay vé dwoc tat ca 1a 2037171-20=2037151 (duong thang).
DANG 3: TINH SO GIAO PIEM CUA CAC PUONG THANG
* Hai dwong thing cit nhau tai 1 diém (1 giao diéim)
* Néu c6 n dwong thang trong d6 bt ci hai dwong thang nao ciing cit nhau, khong 6 ba
dwong thing nao dong quy
n(n—1)

=> S0’ qiao diém la:
* Chil y: Néu biét so6'giao diém thi tim duweoc s’ dwong thing.
Bai tap 1: Cho 2010 duong thang trong d6 bat ki 2 dwong thang nao ciing cat nhau. Khong
c6 3 duong thang nao dong quy. Tinh s8 giao diém ctia chiing.
Hudng dan giai
Mdi duong thang cat 2009 duong thang con lai tao nén 2009 giao diém.
Ma c6 2010 duong thang nén c6: 2009 x 2010 giao diém.
Nhung mdi giao diém dwoc tinh 2 [an nén s& giao diém thic t& 1a:
(2009 x 2010):2 = 2009 x 1005 = 2019045 giao diém.
Bai tap 2: Cho 101 duong thang trong d6 bat ct hai duwong thang nao cling cat nhau va
khong c6 ba duong thang nao cling di qua mét diém. Tinh s giao diém ctia chiing.
Hudng dan giai
- Mbi duong thang cat 100 duong thang con lai nén tao ra 100 giao diém.
- C6 101 dudong thang nén ¢6 : 101.100 = 10100 giao diém.
- Do moi giao diém duoc tinh hai Ian nén s6 giao diém la :
10100 : 2 = 5050 giao diém.
Vay s6 giao diém la: 5050 giao diém.
Bai tap 3: Cho 2006 duong thang trong d6 bat ki 2 duongthang nao ciing cat nhau. Khong
c6 3 duong thang nao dong qui. Tinh s8 giao diém ctia chting. (39)
Hudéng dan giai
Mbi duong thang cat 2005 dureong thang con lai tao nén 2005 giao diém. Ma c6 2006
duong thang
= c6 : 2005x 2006 giao diém. Nhung mdi giao diém duoc tinh 2 Ian
= 50 giao diém thuc t€'la: (2005x 2006):2 = 1003x 2005 = 2011015 giao diém.
Bai tap 3: Cho N duong thang trong dé bat ct hai dwong thang nao ciing cat nhau, khong
c6 ba duong thang nao dong quy. Biét rang s6 giao diém ctia cac dwong thang d6 1a 780.
Tinh n?
Hudng dan giai
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Co6 n duong thang trong d6 bat ky hai duong thang nao ciing cat nhau,
khong c6 ba dwong thang nao dong quy, nén modi duong thang sé cat n—1 duong
thang con lai tao ra n—1 giao diém phan biét.

Do d6 n duong thang thi ¢6 n(n — 1) giao di€ém nhung mdi giao diém da duoc tinh 2 Tan.

~1)

~ 1. 0N . o n
Vay thuec té€ chi co ( giao diém.

. , n(n-1)
Theo bai ra ta co: > =780

= n(n-1) =1560 = 40.39
=>n=40
Vay n =31
Bai tap 4: Trén mat phang cho n duong thang trong d6 bat ky hai duwong thang nao ciing
cat nhau va khong c6 ba duong thang nao ciing di qua mot diém. Biét rang tong sd giao
diém ma n duong thang d6 cat nhau tao ra bang 465. Tim n.
Hudéng dan giai

Co n duong thang trong d6 bat ky hai duong thang nao ciing cat nhau,
khong c6 ba duong thang nao dong quy, nén mdi duong thang sé cat n—1 duong
thang con lai tao ra n—1 giao diém phan biét.
Do d6 n duong thang thi ¢6 n(n — 1) giao di€ém nhung mdi giao diém da duoc tinh 2 Tan.

n(n-1)

Vay thuyec t€ chi c6 giao diém.

=) _ 465

Theo bai ra ta cé:
=n(n-1)=930=31.30
=n=31

Vay n =40
DANG 4: VE TAM GIAC. TINH SO TAM GIAC TAO THANH

Ba diém A, B, C khong thing hang ludn tgo thanh mot tam gidc ABC.

n.(n-1).(n-2)
6

V6i n diéin trong d6 khong cé 3 diém nao thang hang, ta vé duwoc tam gidc.

Bai tap 1:
a) Vé tam giac ABC biét BC =5cm, AB =3cm, AC = 4cm.

b) Ldy diém O 6 trong tam gidc ABC ndi trén. Vé tia AO cat BC tai H, tia BO cat
AC tai |, tia CO cit AB tai K. Trong hinh d6 c6 bao nhiéu tam giac.

Hudng dan giai
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a) Vé doan théng BC =5cm A
Vé cung tron (B;3cm) K :
” N . 0
Vé cung tron (C;4cm) B \ c
H

L&y giao diém A cta hai cung trén.

Vé doan thang AB, AC ta duoc tam giac ABC.
b) Co 6 tam gidc “don” lIa AOK; AOIl;BOK;BOH;COH va COI .
Co 3 tam giac “Ghép doi” la AOB; BOC;COA.

Co 6 tam gidc “Ghép ba” la ABH;BCI;CAK; ABI; BCK;CAH .

Co mot tam gidc “Ghép 6”7 la tam giac ABC.

Vay trong hinh c6 tat ca 6+3+1+6 =16 (tam gidc).

Bai tap2: Trén doan thang AB ldy 2006 diém khéc nhau dt tén theo thi tir tir A dén B 1a
A1y Az; As; ...; Asoos. Tl diém M khong nam trén doan théng AB ta ndi M vdi cac diém A;
As1; Az; As; ...; Acoos ; B. Tinh s6 tam gidc tao thanh

Huéng dan giai
Trén doan théng AB 6 cac diém A; Ai; Az As; ...; Axos ; B do d6, tdng s6 diém trén
AB 1a 2006 diém suy ra c6 2006 doan thang ndi tit M dén cac diém do.

Moi doan thang (vi du MA) c6 thé két hop véi 2005 doan thang con lai va cac doan
thang tuong ting trén AB d€ tao thanh 2005 tam giac.

Do d6 2006 doan thang sé tao thanh 2005 . 2006 = 4022030 tam gidc (nhung leu ¥ 1a
MA két hop véi MA1 d€ duoc 1 tam giac thi MA1 cling két hop véi MA dugc 1 tam gidc va
hai tam gidc nay chila 1)

Do d6 s6 tam giac thuc c6 la: 4022030 : 2 = 2011015

Bai tap 3: Cho goc xOy va goc yOz la hai goc ké bu thoa man: xOy = % yOz . Khi Oy la tia

phan giac ctia géc tOz. Qua O ké thém 50 duong thang phan biét sao cho cac dudng thang
nay déu khong chira cac tia Ox, Oy, Oz va Ot. V& duong tron tdm O ban kinh r. Goi A la
tap hop cac giao diém ctia dwong tron noédi trén vaéi cac tia goc O co trong hinh vé. Tinh s
tam gidc ma cac dinh cua né déu thudce tap hop A.

Huwéng dan giai
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Khi Oy Ia tia phan gidc ctia goc tOz thi 4 tia Ox, Oy, Oz, Ot la 4 tia phan biét.
- Lap luan dé ¢6 50.2 + 4 = 104 tia goc O phan biét, suy ra A c6 104 diém (phan tw).
, 104.103

- Lap luan dé ¢

=5356 doan thang ndi 2 trong 104 diém ctia A

- N6i hai dau ctia mdi doan thang d6 véi 1 diém thudc 102 diém con lai (khong phai
la cac mut ctia doan thang d6) dugc 102 tam gidc

- vay c6 5356.102 tam gidc. Nhung nhu thé thi moi tam giac dwoc tinh 3 [an.

Vay ta ¢ %3102 =182 104 (tam giéc)

Bai tap 4: Gia st trén tia Ay lan luwot 1dy cac diém : A1, Az, As, ....., An d6i mot khac nhau
va khac A.NGi CA1; CA:z; CAs; ....;CAn. Nguoi ta dém thay trén hinh vé c6 171 tam
giac khac nhau. Vay trén Ay c6 bao nhiéu diém phan biét khac A?

Hudng dan giai

Tinh dwoc: Co n diém khac nhau trén Ax thi c6 tam gidc khac nhau

n(n-1)
2

Tinh dwgc n=19
Két luan trén Ay c6 18 di€ém phan biét khac A

Bai tap 5: Cho 20 diém cting nam trén mot dreong tron va khong triing nhau. Hoéi vé duoc
bao nhiéu hinh tam gidc nhan 3 trong 20 diém la dinh?

Hudéng dan giai

Chon 1 trong 20 diém ndi véi 19 di€ém con lai ta ¢6 19 doan théng, ¢6 20 diém nén co
20. 19= 380 (doan thang)

Ma mdi doan tinh 2 Tan nén c6 (19. 20): 2 = 190 doan thang

Hai mut doan théng v6i 18 diém con lai ta ¢ 1 hinh tam giac, ¢6 190 doan théng nén
c6 190. 18 tam giac

Ma mdi tam gidc tinh 3 [an nén c6 (190.18):3 = 1140 (tam giéc)

Bai tap 6: Cho 10 diém thudc duong thang a va mot diém nam ngoai duong thang dy. Co
bao nhiéu tam gidc c6 cac dinh la ba trong 11 diém trén?

Hudéng dan giai
C6 bao nhiéu doan thang nam trén duong thang a thi c6 bay nhiéu tam giac.

Dép s6: 45 tam giac.
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Bai tap 7: Cho tam gidc ABC, diém D nam gitta A va C, diém E nam gitta A va B. Cac
doan thang BD va CE catnhau ¢ K.N&i DE. Tinh xem c6 bao nhiéu tam giac trong hinh
ve?

Dép s6:

Co 5 tam giac “don”, c6 4 tam giac “d6i”, c6 2 tam gidc “ba”, c6 1 tam giac
“nam”, tat ca c6 12 tam giac.

DANG 5: BAI TAP LIEN QUAN TOI TRUNG PIEM POAN THANG. TINH PO DAI
DOAN THANG.
Néu diém M nim giiea diéim A va diém B thi AM +MB = AB. Nguoc lgi, néi
AM +MB = AB thi diém M nam giira hai diém A va B.
Néu diém M nam gitra hai diém A va B; diém N nam giiea hai diém M va B thi
AM +MN + NB = AB

Néu M la trung diém ciia dogn thang AB thi MA=MB = %

Néu M nam giika hai ddu dogn thang AB va MA:% thi M la trung diém ciia AB

Bai tap 1. Poan théng AB= 36 cm duogc chia thanh bon doan théng c6 d6 dai khong béng
nhau la cac doan théng AM, MN, NP va PB. Goi E, F, H theo thtt tu la trung di€ém cua cac
doan thzfmg AM, MN, NP va PB. Biét d0 dai ctia doan théng EH = 30cm. Tinh d0 dai cta
doan thang FG.
Huéng dan giai
- Theo dau bai : AB =236 cm, EH =30 cm.
Vay AE + HB =36 - 30 = 6(cm).

AM _PB

Ma AE = — (1); HB (2) (E va H 1a trung diém ctia AM va PB)

A E M F N G P H B
T (1) va(2)taco:
AE +HB=/"M  PB_AM+PB
2 2
Ma AE + HB = 6(cm) , nén:
AM +PB

=6= AM + PB =12(cm)

Vay, MP = AB - (AM +PB ) = 36 — 12 »MP = 24 (cm).
- Theo dau bai : F 1a trung diém cua MN, nén:

MmN

2 ©)

FN
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Va G la trung diém ctia NP, nén :

2 4
T (3) va (4)suyra:
EN + NG = YN NP _ MN+NP
2 2 2 (5)

Theo thit tu 18y cac diém chia va thit tu 1y trung diém cac doan thang, thi N 1a diém
nam gitra hai diém F va G; N 1a di€ém nam gitta hai diém M va P.

Vay FN + NG = FG va MN + NP = MP.

Thay vao (5) ta co:

FG = MP _ 24 =12(cm)
2 2 .

Vay do dai doan théng FGla 12 cm.
Bai tap 2. Cac diém A, B, C ndm trén cling mot duong thang. Cac diém M va N Ian luot 1a
trung diém ctia cac doan thang AB va AC. Chting t6 rang : BC = 2MN. Bai toan c6 mdy
treong hop, hay chitng to ting treong hop do.

Hudng dan giai

Khi vé hinh ¢6 hai treong hop:

- Truong hop 1( H.a) : Hai diém B va C 6 cung phia véi A, tiee 1a hai tia AB va AC
trung nhau.

+ Trueong hop nay co thé chia lam hai treong hop nho 1a: AB > AC, AC > AB ( hai

treong hop chitng minh twong tw ).

Ta chiing to AB < AC:
\ o . AC
N Ia trung diém ctia AC, nén : AN = > (1)
\ cpr A AB
M la trung diém ctia AB, nén : AM = — (2)
T (1) va(2) taco:
AN — AM = AC _AB = AC-AB
2 2 2 (3)
Ta xét AB < AC, ném diém B nam gitta hai diém A va C.
AC=AB+BC=BC=AC-AB 4)
AB < AC=> AM < AN nén diém M nam gifta hai diém A va N.
AN =AM + MN =>MN = AN - AM 5)

Thay (4) va (5) vao (3), ta c6: MN = BC/2 hay BC =2MN
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A M N B C B M A N C

a) b)
- Truong hop 2 (H.b) : Hai diém B va C thudc hai tia d6i AB va AC. Suy ra hai trung
diém cting thudc hai tia d6i nhau.
AB

M la trung diém cua AB, nén: AM =— (6)
\ cw A AC
N Ia trung diém ctua AC, nén : AN = > (7)
Tir (6) va (7) ¢6 :
AM + AN = AB+AC )
Ma AB va AC 1a hai tia d8i nhau, nén diém A nam giita hai diém B va C.
BC=BA + AC )
M € AB va N€ AC la hai tia d6i, nén diém A nam gitta hai diém M va N va ta c6:
MN = AM + AN (10)

Thay (9) va (10) vao (8), tacd: MN = % hay BC =2MN.

Bai tap 3. cac diém A, B, C nam trén mot doan thang. Biét rang AB=12cm, BC = 13,5cm. Do
dai doan thang AC c6 thé bang bao nhiéu? Chi rd ting truong hop.

Hudéng dan giai

Xét hai treong hop :

- Truong hop 1 ( H.a) : Hai diém B va C ¢ hai tia d6i nhau AB va AC.

Vay, diém A nam gitta hai diém B va C.

Ta c6: BC=BA + AC.

Thay s6 vao ta duoc: 13,5=12 + AC.

Vay AC=1,5 (cm).

C A B A B C

a) b)
- Treong hop 2 (H.b) : Hai diém B va C 6 cung phia véi diém A. Vi BC >BA (13,5

cm > 12cm), nén khong thé xay ra trudng hop diém C nam gitta hai diém A va B.

Chi c6 thé xay ra diém B nam giita hai diém A va C.

Tacd: AC=AB+BC =AC=12+13,5=25,5 (cm).

Vay AC=25,5 (cm).
Bai tap 4. Doan thang AB c6 do dai 28cm. Pugc chia thanh ba doan thang khong bang
nhau theo th tw AC, CD va DB. E va F la trung diém cua doan théng AC va DB. Biét do
dai doan EF = 16cm. Tim d6 dai doan CD.
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Huéng dan giai
Poan AB duoc chia thanh ba doan theo tht tw AC, CD, DB. Vay, hai diém C vaD
nam gitta hai diém A va B, hay doan thang CD nam gifta hai doan thang AC va DB.

A E C D F B
\ o A AC
E la trung diém cua AC nén AE = EN 1)
\ o A DB
F la trung diém ctia DB nén FB = - (2)
AC DB AC +BD

Tl\l’(].)Va(Z)Cé AE+FB=7+73AE+FB=

Trong d6 AE + FB = AB - EF.

Vay, AE +FB :@: 28-16 =12

Suy ra: AC + BD =24 (cm).

Vay doan CD=AB - ( AC+BD )=28-24=4 (cm).
Bai tap 5. Cho doan thang AB=6cm. Trén tia d6i cia tia AB 1dy diém C. Biét E 1a trung
diém cta doan thang CA, F 1a trung diém ctia doan thang CB.

a) Chutng to r@“mg do dai doan CB 16n hon do dai doan CA.

b) Tim d¢ dai doan EF.

Huéng dan giai

a) Diém C thuoc tia d6i ctia tia AB, nén diém A nam gitta hai diém B va C.

Vay ta c6 : BC=BA + AC.

D6 16n chia cac doan BC, BA, BC la cac s6 dwong, nén tdng hai sd phai 16n hon mot s6

hang.
Vay, BC phai 1én hon AC.
b) F la trung diém cta doan CB, nén : CF = C_2I3 (1)
\ o R CA
E la trung diém cta doan CA, nén : CE = X (2)

Ma CA < Cb ( cau a), nén CE < CF, chitng to diém E nam gifta hai diém C va F.
Suy ra : CF = CE + EF

=EF=CF-CE 3)

CB CA CB-CA AB 6
Thay (1) va (2) vao (3), tacod : EF = ——-—= =—=—=3(cm).
ay (1) va (2) vao (3), ta ¢6 = = 2= 3(em)
Vay EF =3 cm.
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Bai tap 6. Doan théng AB c6 d0 dai b??mg a duoc chia thanh ba doan théng boi hai diém
chia P, Q theo thtt tu la doan AP, PQ va QB sao cho AP =2PQ =2 QB. Tim khoang cach
gitra

a) Diém A va diém I la trung diém cua QB

b) Biém E la trung diém cta doan AP va diém I

Hudng dan giai

A, B, Q , L . B

a) Poan AB duogc chia thanh ba doan theo thir ty AP, PQ, QB.
Vay AB= AP +PQ + QB.

Ma AP =2 PQ )
20P =20B = PQ+QB (2)
Vay AB=20B +BQ + QB = AB =4QB (3)
I1a trung diém ctia QB, nén : IB = % 4)

I1a trung diém ctia QB, ma Q nam gitra hai diém A va B, nén I cling nam gitra hai
diém A va B.

Vay taco: AB=AI+1B (5)
Tk (3) ta co:
AB B AB
AB:4QB:>QB=T:>QT:?'
Vay
B _A8
2 (6)
Thay (6) vao (5) co:
AB = Al +E:>AI :AB—EZM: Al :@:E(Cm)
8 8 8 8 8
(ala dd dai doan AB).
b) Theo (3): AB =4QB.
Theo (1) : 2QB = AP.
Vay tasuyra:
AB

AB=2AP:>AP=T

Ma E la trung diém cua AP, nén
_AP_AB
2 4 (7)

EP

Theo (6) :

THCS.TOANMATH.com Trang 18



TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

QB_AB
2 8
SuyraQB=%,méPQ+QB,Véy:PQ=¥. (8)
Theo (6) : @=E:>QB=E.
2 8 4
< o n QB
Ma I Ia trung diém ctia QB, nén QI = 5
Thay QBzﬁ,cé Ql _AB 9)
4 8
Theo dau bai, doan AB dwoc chia thanh ba doan th:fmg theo thir tw AP, PQ, QB nén
EI=EP + PQ + QI (10)
Thay (7), (8), (9) vao (10) co: EI = %+ %+ %

_ 5AB

= El =El = %(Cm), (ala do dai doan AB).

Bai tap 7: Trén tia Ox vé cac diém Mi;M2;Ms sao cho OMi = 12cm; OM:2= 19cm; OMs = 26cm.
Diém M: 6 1a trung diém cta doan thang MiMs hay khong? Vi sao?

Huéng dan giai

Trén tia Ox ta c6 OMi< OM:< OMs=> Mz ndm gitta Mi va Ms (1)

Tinh duvoc MaMs=7 cm

Tinh duvoc MiM2=7 cm

Suy ra MiMz=M2Ms (2)

Tt (1); (2) => M2 1a trung diém ctia doan thang MiMs
Bai tap 8:Cho doan thang AB va trung diém M ctia né. Chiing to rang néu C la diém thudc

tia d8i ctia tia BA thi CM = A+ CB

Hudéng dan giai | |
CA=MA+CM
CB=MB-CM

Trir dugc CA - CB = 2CM (Do MA = MB) = CM = A —CB
Bai 10: Trén tia Ox cho 4 diém A,B,C,D, biét rang A nam gitta B va C; B nam gitta C
va D; OA=5cm;OA = 2cm; BC = 4cm va do dai AC gap doi do dai BD. Tinh d6 dai cac
doan BD;AC.
Hudéng dan giai
0] D B A C X

L 1 [ 1 1
| 1 j 1 1 >
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Vi A nam gitta B va C nén BA+AC=BC=BA+AC=4 (1)

Lap ludn = B nam gitta A va D.

Theo gt OD <OA=-D nam giita O va A.

Ma OD+DA=0A=-2+DA=5=DA=3cm

Tac6 DB+BA=DA=-DB+BA=3 (2)

(1)- (2)=>AC—-BD=1 3)

Theo dé ra: AC =2BD thay vao (3)

Tacé 2BD—-BD=1=BD=1

= AC =2BD = AC =2cm
Bai 11: Goi A va B 1a hai diém trén tia Ox sao cho OA=4cm;OB =6cm. Trén tia BA 13y
diém C sao cho BC =3cm. So sanh AB véi AC.

Huéng dan giai

0 cC A B X

[, g @ O - >

Hai diém A va B trén tia Ox ma OA<OB (4 <6) nén diém A nam gitta O va B

Suy ra AB=0OB—OA; AB=6—-4=2(cm)

Hai diém A va C trén tia BA<BC (2 <3)nén diém A nam gitta hai diém B va C

Suy ra AC =BC —BA=3-2=1(cm)

Vay AB> AC (2>1).
Bai 12: Trén tia Ox cho 4 diém A,B,C,D.Biét rang A nam gitta B va C; B nam gifta C
va D; OA=7cm;0OD =3cm;BC =8cm va AC=3BD.

a) Tinh d¢ dai AC.

b) Chting t6 rang: Diém B la trung diém ctia doan thang AD.

Huéng dan giai

a) Tinh d6 dai AC.

0 DxB A 3x
& - -

[ X@!
v X

bat BD = x(cm) = AC = 3x(cm)

Vi D nam gitta O va A (Do OD <OA) nén: OD + DA=0A= DA=4
= DB+BA=4 hay x+BA=4 (1)

Vi A nam gitta B va C nén: BA+AC =BC hay 3x+BA=8 (2)
Tw (1) va (2) ta co: (3x+BA)—(x+BA)=8—-4

=2X=4=x=2

= AC =3.2=6(cm)

b) Chitng t6 rang: Diém B la trung diém ctia doan thang AD.

Theo (1) ta c6: Xx+BA=4 ma x=2=BA=2
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Ma BD=x=2
= BD = BA(=2) = B la trung diém ctia doan thang AD.

Bai 13: Trén tia Ox 1ay hai difm M va N, sao cho OM =3cm va ON =7cm.

a) Tinh d6 dai doan théng MN .

b) Ldy diém P trén tia Ox, sao cho MP =2cm. Tinh d¢ dai doan théng OP.

c) Trong truong hop M nam gitta O va P. Chting to rang P 1a trung diém ctia doan
thang MN .

Hudng dan giai

O P M P N X
[ = >

a)Do M, N ciing thudc tia Ox ma OM <ON nén M ndm giita hai diém O va N

=OM +ON =ON

=3+MN=7= MN =7-3=4(cm)

Vay MN =4(cm).

b)

TH1: Néu P nam gitta M va N thi M ndm giita O va P

= OP =0OM + MP =-OP =3+2 =5(cm)

TH2: Néu P nam gitta O va M = OM =OP +PM

=3=0P+2=0P =1(cm).

¢) M nam gitta O va P = OP =5(cm) <ON =7(cm) nén P nam gitta O va N

=OP+PN =ON =5+PN =7=-PN = 2(cm)

Do d6: MP =PN, ma P nam gitta M va N nén P la trung diém ctia MN
Bai 14: Cho duong thang xy. Trén xy 14y 3 diém A,B,C sao cho AB = a(cm); AC =b(cm)
(b>a).Goi | 1atrung di€ém ctia AB.

a) Tinh IC?

b) Ldy 4 diém M;N;P;Q nam ngoai duong thang xy. Ching té rang duong thang
Xy hodc khong cit, hodc cit ba, hodc cit bdn doan théng trong cac doan théng sau: MN,
MP, MQ, NP,NQ,PQ.

Hudéng dan giai

a) TH1: B,C nam cung phia véi nhau so véi diém A

X A | B C y
@ @ & @
Tinh duoc IC = b—%
TH2: B,C nam khéc phia so véi diém A.
X C A | B y
@ g @ @
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Tinh duoc IC :b+%

b)

*) TH1: Néu ca 4 diém cling thudc mdt ntta mat phang bo 1a duong thang xy thi
duong thang xy khong cat cdc doan thang: MN, MP, MQ, NP, NQ, PQ.

*) TH2: Néu c6 3 diém (gia st: M;N;P) cling thudc mot nira mit phang bo la dwong
thdng con 1 diém Q nam khac phia bo 1a duong thang xy thi duong thang xy cat 3 doan
théng sau: MQ, NQ, PQ.

*) TH3: Néu ¢6 2 diém (gia st M;N ) cung thudc mot nira mit phang bo la duong
thdng con 2 diém (P;Q) nam khéc phia bo 1a duong thang xy thi dwong thang xy cat 4
doan thzfmg sau: MP; MQ; NP; NQ.

Bai tap 15:Cho doan théng AB, diém O thudc tia d6i cua tia AB. Goi M, N thtt tu la trung
diém caa OA, OB.

a) Chitng to rang OA < OB.

b) Chitng to rang do dai doan thang MN khong phu thudc vao vi tri diém O.

c) Ldy diém P nam ngoai duong thang AB. Cho H 1a di€ém nam trong tam giac ONP .
Chting to rang tia OH cat doan NP tai mot diém E nam gitta N va P

Huéng dan giai

O M A N B

a) Hai tia AO va AB la hai tia d6i nhau

Suy ra diém A nam gifta diém O va diém B

Vay OA <OB

b) ViM, N lan luot la trung diém cua OA va OB
Suy ra OM = (1/2) . OA, ON =(1/2) . OB

Theo cau a vi OA < OB nén OM < ON

M, N thudc tia OB nén M nam gitta O va N

Suy ra OM + MN = ON

Suy ra MN = ON - OM

MN = (1/2) .OB - (1/2) . OA = (1/2) .(OB - OA)=(1/2) AB
AB c6 39 dai khong d6i nén MN khong doi

c) Diém H nam trong tam giac ONP suy ra H ndm trong goc O
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Suy ra tia OH nam gitta hai tia ON va OP

P, N la cac diém khong trung O va thudc cac tia ON, OP

Suy ra tia OH cat doan NP tai diém E nadm gitta N va P
Bai tap 16:Cho doan théngAB, diém O thudc tia d6i cua tia AB. Goi M, N thtt tu la trung
diém cua OA, OB.

a) Chitng to rang OA < OB.

b) Trong ba di¢ém O, M, N diém nao nam gitra hai diém con lai ?

c) Chiing to rang d6 dai doan thang MN khéng phu thudc vao vi tri caa diém O (O
thudc tia d6i ctia tia AB).

Huéng dan giai

VA o VAR Py LL Py
777

O M A N B

a) Hai tia AO, AB d6i nhau, nén diém A nam gitta hai difm O vaB = OA <OB
OA OB

b) Ta c6 M va N tht ty 1a trung di€m ctia OA, OB = OM = 7, ON = 7

Vi OA < OB, nén OM < ON.
Hai diém M va N thudc tia OB, ma OM < ON, nén diém M nam gitra hai diém O va

c) Vi diém M nam gitta hai diém O vaN = OM + MN =ON
= MN =0ON-0OM
OB-OA AB
2 2

Vi AB c6 d6 dai khong d6i, nén MN c6 do dai khong d6i, hay d¢ dai doan théng MN
khong phu thudc vao vi tri cia diém O (O thudc tia d6i cta tia AB).
Bai tdp 17 : Trén tia Ox xac dinh céc diém A va B sao cho OA=a (cm), OB=b (cm)

a) Tinh d6 dai doan théng AB, biétb<a

= MN =

b) Xac dinh di€ém M trén tia Ox sao cho OM = % (atb).
Huéng dan giai

8] B [ A

f f f 1
X

a) Vi OB <OA (do b<a) nén trén tia Ox thi diém B ndm gitta diém O va diém A.

Do d6: OB +AB= OA

Ttt d6 suy ra: AB = a-b.

_a+b_2b+a-b _
2 2

- THCS.TOANMATHcom  Trang23

b)ViMnémtréntianvéOM=%(a+b) b+aT_b—




TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

=OB + %:OB+%AB

= M chinh 13 diém thudc doan théng AB sao cho AM = BM
Bai tap 18:Cho doan théng AB =1m. Lay A1 la trung diém ctia doan thfmg AB, Az la trung
diém cta AAs, Asla trung di€m ctia AAo, ... ct ti€p tuc nhu vay cho dén A la trung diém
cua AAwv. Tinh AA1+ AAx+ AAs+ ...+ AAx.

Huéng dan giai

Ta cb: A A3 AZ Al B
1

AA1== AB,
2
1 1

AA>= = AAI=— AB,
2 2

AAs=1AA =L AB, ..,
2 2
1
AAZO ZWAB
2
Khi do:
1 1 1 1
AAF+AAHAAF . +AA0 =(- +—5 +5 +..+—;7)AB
2 2 2 2
o 1 1 1 1
Dat TZE +2—2 +2—3 +... +2T
Thi 2T =1 +% +2i2 +2—13 +.. +2%
. 1 2*-1
Do dO 2T -T=T=1 -ZW =2—20
220 _1 220 _1
Vay AAi+AA+AAs+ ... +AA2=T.AB = A= (m)
220 220

Bai tap 19: Cho doan thing AB=2 ?cm. Lan luot 18y diém M1, Mz Ms,. . ., Maosla trung
diém ctia cdc doan thgmg AB, AM1, AM,, . .., AM:2o13.Tinh BM2014?

Huéng dan giai

Vi Mi1a trung diém ctia cdc doan thang AB => AM: = % AB

Vi M:1a trung diém ctia cdc doan thang AMi => AM2=% AM1=2i2 AB
\ \ N » 5 < 1 1
ViM:la trung diém cta coc doan thang AMz => AMS:E AMz-— AB

Vi Meousla trung diém cua coc doan théng AM:zo13
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=> AMzo14=i AB = 1

22014 22014

2201 = 1( cm)

Tt (1), (2), (3), .., (2014) suy ra Mzous nim gitra Ava B

=> AM>2014+ BM2014 = AB ; BMao1ia= AB - AMa2014

=> BM2014=2 2014 - ]

Vay BMao1s=2 2014-1
Bai tap 20: Cho AB=2"**cm. Goi C, la trung di€ém cta AB; Goi C, 1a trung diém cua A C;
Goi C,la trung diém cta AC,;...; Goi C ,,, la trung diém cta AC ,,. Tinh C, C,,.

Huéng dan giai

ViC, la trung di€ém ctia AB nén AC, =AB/2 (1)

ViC, la trung di€ém cia A C, nén AC, = AC, /2=AB/2° ()

ViC,a trung diém ctia A C,nén AC, = AC, /2=AB/2 3 3)

VI C .12 trung diém ctia AC . nén AC,,, = AB/27=1 (2014)

TU (1), (2),(3),...,(2014) suy ra C ,,,,nam gitta A va C,
Do d6 AC 5, + C; Cpyy=AC,
Vay C; Cyp=2 e

CHU PE 18: GOC - BAI TOAN LIEN QUAN.

A/ KIEN THUC CAN NHO.

I1-NUA MAT PHANG

1/ Hinh gom dwong théng a va mot phan mat phéng bi chia ra bdi a dugc goi la mot nira
méat phang bo a.
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Nhan xét: bt ky duong thang nao nam trén mit phang ciing 1a bo chung ctia hai nita
mat phang ddi nhau.
2/ Tia Oz nam giita hai tia Ox va Oy, néu tia Oz
cat doan thang AB tai difm M nam gitta A va B
(A€O0Ox,B€0y;A va B khac O)

Nhan xét: Néu hai tia Ox va Oy ddi nhau thi
moi tia Oz khac Ox, Oy déu nam gitta hai tia Ox, ¢
Oy.

3/ Hai diém A va B cung thudc mot nira mat
phang bo a thi doan thang AB khong cat a
4/ Hai diéfm A va C thudc hai ntra mat phéng d6i nhau bo a thi doan théng AC citd tai

diém M nam gitta A va C. B

A M

7 ~ Ve d,\ N pd C
II - GOC, SO DO GOC. CONG SO bO HAI GOC

1/ Goc la hinh gom hai tia chung gdc. Gdc bet 1a gdoc ¢6 hai canh 1a hai tia d6i nhau
X0y ¢6 hai tai chung gdc 1a Ox va Oy
Goc bet xOy c6 tia Ox la tia d6i cua tia Oy
y

o)

2/ Mbi g6c c6 mot s6 do dwong. S8 do ctia gdc bet 1a 180°. S§ do ciia mdi goc khong vuot
qua 180°.
3/ So sanh goc.

A=B<«< A va B cungsd do

A<B<« sodo A<sddo B

A>B <« s6do A> sddo B
4/ Cac loai goc:

0° < géc nhon < géc vudng (90°) < gbc tu < bet (180°)
5/ Hai g6c ké nhau 1a hai géc c6 mot canh chung va hai canh con lai nam trén hai nita mat
phang d&i nhau ¢ bo 1a canh chung.
6/ Goc phu. Goc bu
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A phu véi B< A+B=90°
A bl vé6i B« A+B=180°
Hai gdc vira ké vira bu goi la hai goc ké bu.
Hai goc ké bu1 c6 tdng bang 180° va hai canh ngoai 1a hai tia d8i nhau
7/ Néu tia Oy nam gifta hai tia Ox va Oz thi xOy+ yOz = xOz
Nguoc lai, néu xOy + yOz = xOz thi Oy nam gitta hai tia Ox va Oz
Néu xOy + yOz = xOz thi Oy nam gifta hai tia Ox,0z.
Néu tia Oy nam gifta hai tia Ox va Oz; tia Ot nam gitra hai tia Oy va Oz thi:
XOy + yOt +tOz = xOz .
8/ Hai goc AOB va AOC la hai goc ké, tia OA’ la tia d6i cia OA

-Né&u AOB-+AOC <180° thi tia OA nam gifra hai tia OB va OC

-Néu AOB+ AOC >180° thi tia OA’ ndm gifta hai tia OB va OC.
111 - VE GOC CHO BIET SO PO

1/ Trén ntta mt phang cho trude c6 bo cl}t’ra tia Ox, bao gio cling vé duoc 1 va chi 1 tia

Oy sao cho xOy =m (d9).
O y
X

2/ Trén ntra mat phsfmg cho truede bo chix tia Ox, cé xOy =m°,x0z =n°; néu m<n thi tia

Oy nim gitta hai tia Ox,0z.

3/ Trén nita mat phang cho triec bo chita tia Ox, cd xOy =m°,x0z = n’;xOt = p°. Néu

m<n thi Oz nam gitta hai tia Oy va Ot.
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IV - TIA PHAN GIAC CUA MOT GOC

1/ Tia phan giac ctia mdt goc la tia nam gitra hai canh cua goc va tao véi hai canh ay hai

g6c bang nhau

2/ Néu tia Oz la tia phan giac ctia goc xOy thi: xOz = zOy = %‘y .

3/ Néu tia Oz nam gifta hai tia Ox,0y va xOz = XTOy tia Oz la tia phan gidc cua goc xOy .

4/ Duong thang chtra tia phan giac cia mot goc goi 1a duong phan giac ctia goc d6. Moi
goc ¢ mot duong phan giac duy nhat.

- Ba canh: AB,BC, AC

-Bagoc: A/B,C
3/ Néu mot duong thang khong di qua cac dinh ctia mot tam gidc va cat mot canh ctia tam
giac ay thi né cit mot va chi mot trong hai canh con lai.
B/ CAC DANG BAI TAP

DANG 1: TINH SO GOC TAO THANH TU CAC PIEM (HOAC TU CAC TIA) CHO
TRUOC.

n(n2— 1) géc

* Néu co n tia chung goc thi s6"goc tao thanh la
Gidai thich:

- Vi méi tia v6i 1 tia con lai tao thanh 1 gdc.

- Xét 1 tia, tia do cung voi n - 1 tia con lai tao thanh n - 1 géc.

- Lam nhw vdy vdi n tia ta dwoc n.(n-1) goc.

- Nhung mdi goc da dwoc tinh 2 Iin do do c6 tat cd

n(n2— 1) gée

Bai tap 1: Cho 10 diém trong d6 khong cé ba diém nao thang hang. N&i cac diém do véi
nhau. Hoi tat ca c6 bao nhiéu goc tao thanh (cd dinh la cac diém da cho) ?

Hudéng dan giai

Gia st ¢6 10 diém A, A,,...Aw trong d6 khong c6 3 diém nao thang hang.

* Xét doan thang A1A>

NGi A1 v6i 8 diém con lai ta dwoc 8 gdc ¢6 dinh la As

NGi A2 v6i 8 diém con lai ta dwoce 8 gde ¢6 dinh la A2
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Vay véi doan thang A1A: ta dugc 16 goc
Ma & day co tong cong % = 45 doan thang do d6 c6 45. 16 goc.

1045.16

Nhung néu vay moi goc da duoc tinh hai lan. Vay s6 guic 1a =360goc.

Bai tap 2: Trén cling ntta mat phang bo 1a duong thang AC chita tia OB,0D, vé thém 2006
tia phan biét (khong trung véi cac tia OA;0B;0C;0OD da cho) thi 6 tét ca bao nhiéu goc?
Huéng dan giai
Tat ca c¢6 2010 tia phan biét. C¢ 1 tia trong 2010 tia d6 tao vdi 2009 tia con lai thanh
2009 goc. Co6 2010 tia nén tao thanh 2010.2009 goéc
Nhung nhw thé mbi géc duoc tinh hai lan .
2010.2009
2

Bai tdp 3: V& hai goc ké bu xOy va zOy. Vé tia Om va tia On theo thi ty la tia phan giac

Vay co tat ca =2 019 045 goc

cua cac goc xOy va goc zOy. VE tia Om' la tia d6i cua tia Om. Can vé thém bao nhiéu tia
phan biét chung gbc O va khong trung véi cac tia da vé trong hinh d€ tao thanh tat ca 300
goc.

Huéng dan giai

Gia st can vé thém n tia phan biét chung gdc O va khong trung véi cac tia da vé
trong hinh d€ tao thanh tat ca 300 goc.

Khi d6 tong so tia goc O trén hinh lan +6

Ctr 1 tia gdc O tao vdin + 5 tia géc O con lai n
thanh n + 5 goc, ma cd n + 6 tia nhw vay nén tao
thanh:

(n+5)(n+6) gbc

Vi tia nay tao vdi kia va nguoc lai nén moi

goc dugc tinh hai Ian, suy ra s6 goc tao thanh la: Z 0
(n + 5)(n + 6)
2
Vi ¢6 300 goc dugce tao thanh nén:
(n + 5)(n + 6)

goc

=300 < (n +5)(n+6) =600 =24.25

& n+5=24 & n=19
Bai tap 4: Trén ntra mat phéng bo la tia Ox, vé cac tia Ox1, Oxz, Ox3,..., Oxa sao cho:
XOx2 = 2X0X; ; XOxs =3XOX, ; XOX4 =4X0X, ; ...; XOXn =nx0X, . Tim s6 n nhd nhat d€ trong
cac tia da vé co mot tia la tia phan gidc chung cua 2017 goc.

Huéng dan giai
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Trén nira mat phéng bo la tia Ox, vé cac tia Oxi, Oxz, Oxs,..., Oxn sao cho: XOxz = 2XOX, ;
XOxs =3X0X, ; XOXs =4XO0X, ; ...; XOXn =nX0OX,

= XOx1 = X,0x, = X,0x; =...= X, ,0X,

Vay khi n nho nhat la n = 2017.2 = 4034 thi ltic d6 Ox,,,, la tia phan giac chung cua 2017
g0oc: XOXa031 = X;0X 4555 = X,0X 1030 = oo = X 0160 5015

Bai tap 5: Cho n tia chung gdc O: Ox1,0x,..., Oxn cling nam trong mot nita mit phang bo
chira tia Oxi. Cé tat ca bao nhiéu goc duoc tao thanh?

Hudng dan giai
n(n-1)

S6 goc c6 duoc tir n tia chung goc la:

Bai tap 6: Cho n tia chung goc tao thanh tat ca 190 goc. Tinh n?
Hudng dan giai

M:190 duoc n bang 20.

Bai tap 7:
a) Cho 6 tia chung gbc. C6 bao nhiéu goc trong hinh vé? Vi sao?
b) Vay véi n tia chung gdc. C6 bao nhiéu goc trong hinh vé.
Huéng dan giai
a) Vi mdi tia véi 1 tia con lai tao thanh 1 goc. Xét 1 tia, tia d6 cing voi 5 tia con lai

tao thanh 5 géc. Lam nhuw vay véi 6 tia ta dwoc 5.6 goc. Nhung moi goc da dugce tinh 2

lan do d6 co tat ca la ? =15 gbc.

b) Ttr cau a suy ra tong quat. V6i n tia chung goc cd n[n—;l] (goc).

DANG 2: BAI TAP LIEN QUAN TOI TINH PO GOC.

* Cho biét tia phin gidc tinh s6’do géc

* Cho biét s6'do goc chirng minh mét tia la phin gidc ctia géc

* Chitng minh géc bang nhau, so sinh hai géc.

* Dwa vao viéc tinh s6'do goc chi ra hai goc ké bu, hai tia doi nhau.
Bai tap 1: Vé 2 goc ké bu xOy va yOx’, biét xOy = 70°. Goi Ot 1a tia phén giac ctia xQOy, Ot’
la tia phan giac cta x’Oy. Tinh yOx’; tOt’; xOt’

Hudéng dan giai

HD: Ta c6 xOy va yOx’ 14 2 gbc ké bu
= xOy +yOx’ = 180°
=yOx’= 1800 - 70° = 110°
Vi Ot’ 1a tia phan giac caa yOx’

THCS.TOANMATH.com Trang 30




TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

=t Ox =10y = £yOx = 1 11055
Vi Ot 1a tia phan giéc ctia xOy
=x0t =tOy =% xQOy = % 700= 350
Vi Ox va Ox’ d6i nhau
= Ot va Ot’ nam gitta Ox va Ox’ =>xOt + tOt’ + ' Ox’= 180°
=tOt’ = 180°— 35° — 550 = 9(°
xOt' va tOx’ 1a 2 géc ké bu = xOt” + ' Ox’ = 180°=>xOt’ = 180°— 55° = 125°
Bai tap 2: Cho goc AOB va géc BOC 1a hai géc ké bu. Biét goc BOC bang nam Ian géc
AOB.
a) Tinh s8 do mdi goc.
b) Goi OD la tia phan giac cua géc BOC. Tinh s6 do goc AOD.
c)* Trén cung ntta mit phang bo 1a duwong thang AC chtia tia OB,0D, vé thém n tia
phan biét (khong trung véi cac tia OA;0B;0C;0OD da cho) thi ¢6 tat ca bao nhiéu goc?
Hudng dan giai
a) Vi géc AOB va goc BOC la hai goc ké bu nén:

AOB + BOC =180° B D
ma BOC =5A0B nén: 6 AOB = 180°
Do dé:

A 0

AOB =180°: 6 =30% BOC =5.30°=150°
b)Vi OD la tia phan gidc ctia goc BOC nén BOD = DOC =% BOC-=75.

Vi géc DOA va g6c DOC1a hai géc ké bu nén: DOA + DOC =180°
Do d6 DOA =180°- DOC = 180°- 75°=105°

c) Tat ca cd n + 4 tia phéan biét. Ci¢ 1 tia trong n+4 tia d6 tao v6i n+4 - 1= n+3 tia con
lai thanh n+3 géc. Co n+4 tia nén tao thanh (n +4)(n + 3) géc, nhung nhu thé moi goc
(n+4)(n+3)

2

duoc tinh hai [an . Vay c6 tat ca goc

0
Bai tap 3: Cho hai goc ke bu XOY va YOZ it XOY =62° . Om 12 tia phan gidc cia
g6c xOy; On la tia phan gidc ctia goc yOz
a/ Tinh s8 do goc XOmM va MOy ; yOn vy nOz

b/ Tinh s8 do cac goc MOZ va XON

¢/ Tinh s6 do géc MON R6i riit ra nhan xét
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Hudng dan giai
a/ Ta 6 : XOy+y0z=180° (kébu) = yOz =180° — xOy =180° —62° =118°

Vi Om la phan giac caa XOy nén ta co

0 y n
xOm:mOyzx—OyzgzﬁO m
2 2
Vi On la phan gidc cia yOz nén ta co
0
yOn=nOz=yTOZ=%=590 X O

b/ Vi xOy va yOz la hai gbc ké bu va Om la phan gidc cua XxOy
On 1a phan gidc cia yOz nén tia Oy nam gita c4c tia
OmvaOz ; OxvaOn ;Om vaOn
+ Oy Nam gitta Om va Oz . Ta c6
mOy + yOz =mOz = mOz =31° +118° =149°

+ Oy nam gitta Ox va On . Ta c6

X0y + yOn = xOn = xOn = 62° +59° =121°

¢/ Vi Oy nam gitta Om va On nén ta c6

mOy + yOn = mOn => mOn = 31° +59° = 90°

Nhén xét : Hai tia phan giac ctia hai goc ké bu thi tao thanh mét géc vudng
Bai tap 4: Cho goc AOB=110°, tia OC nam trong géc d6. Goi OM,ON theo thit tw 1a cac
tia phan gidc ctia cac géc AOC,BOC. Tinh MON ?

Hudéng dan giai
AOC n COB_AOC+COB _AOCB _ 110°
2 2 2 2 2

MON = MOC +CON = —=55°

Bai tap 5: Cho goc AOB=100" va OC la tia phan gidc cta goc do. Trong géc AOB vé céac
tia OA,OE sao cho AOD =BOE =20°. Chting to rang tia OC 1a tia phan giac ctia goc
DCE.

Hudéng dan giai

Chuing to rang COD = COE =30°.
Bai tap 6: Cho goc t xOy . Bén trong goc X0y, vé tia Om sao cho géc xOm bang 90° va vé
tia On sao cho géc yOn bang 90°.

a) Chting minh géc xOn bang géc yom.

THCS.TOANMATH.com Trang 32



TUYEN TAP PAY DU CAC CHUYEN PE BOI DUOGNG HQC SINH GIOI TOAN 6

b) Goi Ot la tia phan giac cta goc xOy . Chitng minh Ot ciing la tia phan gidc cta
goc mOn.
Huéng dan giai m
a) Lap luan duoc: {
xOm +mOy = xOy hay 90° +mOy = xOy y
yOn +nOx = xOy hay 90° +nOx = xOy = xOn = yOm
b) Lap luan duoc: xOt =tOy

XOt = xOn +nOt

tOy = yOm+mOt
= nOt =m0t
=- 0Ot la tia phan gidc ctia goc mOn.
Bai tap 7: Trén duong thang xx’ 18y mot diém O. Trén cting ntta mat phang bo 1a duong
thang xx’ vé 3 tia Oy,0t,0z sao cho goc x'Oy = 40°; xOt =97°; xOz =54°.
a) Chitng minh tia Ot nam gitta hai tia Oy va Oz.
b) Chttng minh tia Ot la tia phan gidc ctia géc zOy.

Hudng dan giai

a) Theo dé bai ta c6 x’Ox=180° ma géc x’Oy va géc yOx ké bu. Ma goc
x'Oy =40° = gbc yOx =180° —40° =140°. Suy ra goc xOt < géc xOy hay tia Ot nam giita
hai tia Ox va Oy . Lai c¢6: géc xOz < géc xOt hay tia Oz nam gitra hai tia Ot va Ox. Vay
tia Ot ndm gitta hai tia Oz va Oy.

b) Theo cau a) ta c6 tia Ot nam gifta hai tia Oz va Oy = Géc zOt+ gbc tOy = gbc
zOy.

Vi tia Ot nam giita hai tia Ox va Oy

= Gobc xOt + gdc tOy = gdc xOy

Hay goc tOy =43 (vi géc XOt =97° va géc xOy =54°).

Vi tia Oz nam gitra hai tia Ox va Ot

=> Goc xOz + goc zOt = goc xOt

Hay g6c zOt =43’ (vi gbc xOt =97° va xOy =54°)
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Suy ra goc tOy = gdc 70t =43°.

Vay tia Ot la tia phan giac ctia goc zOy.
Bai tap 8: Cho tia Ox . Trén hai ntta mt phang d6i nhau c6 bo 1a Ox . V& hai tia Oy va Oz
sao cho géc xOy va xOz bang 120°. Chiing minh rang;

a) Goc xOy = goc xOz = goc yOz.

b) Tia d6i cia mdi tia Ox,0y,0z 1a phan gidc ctia gdc hop bai hai tia con lai.

Huéng dan giai

a) Ta c6: goc X'Oy =60°, géc X'Oz =60° va tia Ox’ nam giita hai tia Oy,0z nén goc
yOz = yOx’ +x'0z =120°.

Vay goc xOy = goc xOz = goc yOz

b) Do tia Ox’ nam gitta hai tia Oy,0z va goc x'Oy = goc x'Oz nén Ox’ 1a tia phan
gidc ctia gbc hop boi hai tia Oy, 0z . Twong ty tia Oy’ (tia d8i cua Oy ) va tia Oz’ (tia d6i
cua tia Oz) la phan gidc cta goc xOz va xOy.
Bai tap 9: Cho géc AOB=135", C 1a mot diém nam trong géc AOB biét géc BOC =90°.

a) Tinh géc AOC.

b) Goi OD la tia ddi cua tia OC . So sanh hai goc AOD va BOD.

Hudng dan giai

a) Theo gia thiét C nam trong géc AOB nén tia OC nam \ ¢
gitta hai tia OB va OA ;\

= gbéc AOC + gbc BOC = géc AOB

= gbc AOC = goc AOB — gbéc BOC = goc \"‘?j.ﬁ
AOC =135° —90° = 45 s

b) Vi OD la tia d6i ctia tia OC nén C,0,D thang hang.
Do d6 gbc DOA+ géc AOC =180° (hai géc ké bu). b

= gbc AOD =180° — géc AOC =180° —45° =135°

Géc BOD =180° —90° =90°

Vay goc AOD > gdéc BOD.
Bai tap 10: Cho tam gidc ABC va BC =5cm.Dbiém M thudc tia d6i cta tia CB sao cho
CM =3cm

a) Tinh d¢ dai BM

b) Cho biét goc BAM =80°, g6c BAC =60°. Tinh géc CAM .

c) Vé cac tia Ax, Ay lan luot la tia phan giac ctia goc BAC va CAM . Tinh goc xAy .

d) Lay K thudc doan thang BM va CK =1cm. Tinh d6 dai BK .

Huéng dan giai
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a) M,B thudc 2 tia d6i nhau CB va CM i 4
= C nam gitta B va M

= BM =BC +CM =8(cm)

b) C ndm gitta B,M

=>Tia AC nam giita tia AB, AM 5

— CAM = BAM —BAC = 20° A ¢ N

}
, 1 1 1 1 1 .

d)

-Néu K € tia CM = C ndm gitta B va K, = BK, =BC 4 CK, =6(cm)

-Néu K € tia CB= K, ndm gitta B va C = BK, =BC =CK, =4(cm).
Bai tap 11: Cho gdc bet xOy, trén tia Ox 1dy diém A sao cho OA =2 cm; trén tia Oy 1dy hai
diém M va B sao choOM =1 cm; OB =4 cm.

a) Chitng to: Diém M nam gitta hai diém O va B; Diém M la trung diém ctia doan
thang AB.

. ,
b) Tir O ké hai tia Ot va Oz sao cho tOy = 130°, zOy =30%. Tinh s8 do tOz.

Huéng dan giai

X A o M
a) Trén tiaOy tac6 OM=1cm <OB =4 cm
Vay M la diém nam gitta O va B
Do M nam gitta O va B ta c6 OM + MB = OB "

=>MB=0OB-OM=4-1=3

Do A thudc tia Ox M thudc tia Oy nén O nam gitta hai diém A va M
=OM+0OA=MA=>MA=2+1=3cm
Mit khac do A, B ndm trén hai tia d6i nhau, M lai ndm gitta O va B
=>M nam giita A va B
Vay M la trung diém ctia AB
b)
TH:: Tia Ot va tia Oz trén cing mot nita mgt phang

Do yOt =103°, yOz =30° suy ra tia Oz ndm gifta hai tia Ot va Oy.
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Tacod tOz = tOy — yOz =130°-30°=100°
TH:: Tia Ot va tia Oz khong ndm trén cling mot niva mat phang bo 1a xy
=> tia Oy nam giita hai tia Ot va Oz
Ta c6 tOz = tOy + yOz =130° + 30° = 160°
Bai tap 12: Cho xAy, trén tia Ax 1dy di€ém B sao cho AB =5 cm. Trén tia d0i cta tia Ax 1dy

diém D sao cho AD =3 cm, C la mot diém trén tia Ay.
a) Tinh BD.
b) Biét BCD = 85, BCA = 50°. TinhACD .
) Biét AK =1 cm (K thudc BD). Tinh BK.

Huéng dan giai

a) Tinh BD

Vi B thudc tia Ax, D thudc tia d6i cua tia Ax

= A nam giita D va B

= BD=BA+AD=5+3=8(cm)

b) Biét BCD = 85°, BCA =50°. Tinh ACD

Vi A nam gitta D va B => Tia CA nam gitta 2 tia CB va CD
=>ACD + BCA = BCD

=>ACD = BCD - BCA =85°-50°=35°

¢) Biét AK=1 cm (K thudc BD). Tinh BK

* Truwong hop 1: K thudc tia Ax

- Lap luan chi ra duoc K nam gitta AvaB

-Suy ra: AK+KB=AB= KB=AB-AK=5-1=4 (cm)

D A K B X
* Treong hop 2: K thudc tia d6i caa tia Ax
- Lap luan chi ra duoc A nam gitta Kva B
-Suyra: KB=KA + AB= KB=5+1=6 (cm)

D K A B
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* Kétluan: Vay KB =4 cm hodc KB =6 cm
Bai tap 13: Cho goc xBy = 55°.Trén céc tia Bx, By lan luot 1ay cac diém A, C (A # B, C# B).
Trén doan thang AC 18y diém D sao cho géc ABD = 3(°
a/ Tinh d6 dai AC, biét AD =4cm, CD =3cm

b/ Tinh s6 do géc DBC
¢/ Tk B vé tia Bz sao cho géc DBz =90°. Tinh s6 do ABz.
Hudng dan giai

TH1TH2

B 1¥nDnam =
AC=AD+CD=4+3=7cm
b) Chting minh dugc tia BD nam giita hai tia BA va BC
Ta c6 dang thtrc:
ABC = ABD+DBC =>DBC=ABC—-ABD =55°-30° =25°
) Xét hai truong hop:
- Truong hop 1: Tia Bz va tia BD nam vé hai phia ntta mit phang c6 bo 1a AB nén tia
BA nam gifta hai tiaBz va BD
Tinh dwoc ABz =90° - ABD =90° —30° =60°
- Truong hop 2:Tia Bz va tia BD nam vé cting ntta mat phang cé bo 1a AB nén tia BD
nam gitta hai tia Bz va BA
Tinh duwoc ABz =90° + ABD =90° +30° =120°
Bai tap 14: Trén duong thang X'X 1ay diém O tuy y. Vé hai tia Oy va Oz ndm trén ciing
mot nita mit phang c6 b X'X sao cho: XOz =40°, x'Oy =3.x0z.

a) Trong ba tia OX, Oy, Oz tia nao nam giita hai tia con lai ?
b) Goi Oz' la tia phan giac ctia goc X'OyY . Tinh géc zOz'?

Huéng dan giai
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a) Theo baira: X'Oy=3. XOz nén: X'Oy =3.40°=120°
Hai goc XOy va x'Oy la 2 gbc ké bu nén
XOy=180°- x'Oy =180°-120° = 60°
Hai tia Oy, Oz nam trén cung mot nira mat phéng bo chira tia x'x
lai c6 XOz nhé hon XOynén tia Oz nam gitta 2 tia Ox va Oy
Ta c6: XOz + zOy = xOy

Hay zOy = xXQOy - £ x0z = 60° - 40° = 20°
1

Ma yOz'= > X'Qy = % 120°= 60° (Oz la tia phan giac X'Oy)

Vay: zOz' = yOz'+ yOz=60° + 20° = 80°
Bai tap 15: Cho tam giac ABC c6 BC = 6cm. Trén tia ddi cua tia BC 1ay diém D sao cho BD
bang 3cm.
a) Tinh d¢ dai doan théng CD.
b) Goi M la trung diém cta CD. Tinh d6 dai doan th:fmg BM.
c) Biét goc DAC =120°. Vé Ax va Ay lan luot la cac tia phéan giac cua goc BAC va
goc BAD. Tinh s6 do goc xAy.
d) Trén ntra m3t phang bo la dwong thang AB khong chita diém D, néu vé thém n
tia gdc A phan biét khdng trung véi cac tia AB, AC, Ax thi ¢6 tat ca bao nhiéu goc dinh A
duoc tao thanh?
Hudng dan giai A
a)Vi diém D thudc tia d6i ctia tia BC nén diém B
nam gitta hai diém C va D, ta c6:
CD =BC+BD = 6+3 =9 (cm)

b) Vi M la trung di€m ctia doan CD nén D+ ,fl : \\
CM = MD = CD: 2= 4,5 (cm) y
CM < CB nén diém M nam gitta hai diém C
vaB
Ta c6: BC=BM + CM =BM =BC- CM=6-4,5=1,5 (cm)
c) Vi Ax la tia phan gidc ctia goc BAC nén xAB = % BAC

Vi Ay la tia phan gidc ctia goc BAD nén yAB = % BAD

Vi diém B nam gifta hai diém C va D nén tia AB nam gitta hai tia AC va AD
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= BAC + BAD =DAC =120°.
Vi Ax la tia phan giadc cua goc BAC, Ay la tia phan gidc ctia goc BAD
=>tia AB nam gitta hai tia Ax, Ay

:>xAy=xAB+BAy=%BAC+%BAD:=%(BAC+BAD)=%DAC=60°

d) Ta c6 n + 3 tia gc A phan biét (k€ ca cac tia AB, AC, Ax)

Mbi tia trong n + 3 tia hgp voin + 2 tia con lai mot goc. Co n + 3 tia nhw vay nén co tat
ca (n +3)(n +2) gdc. Tinh nhu thé mdi géc da dwoc tinh hai [an nén ¢ tat ca (n + 3)(n + 2): 2
goc dinh A

Bai tap 16: Vé hai géc ké bu xOy va zOy. V& tia Om va tia On theo thit tw 1a tia phan giac
cua cac goc xOy va goc zOy. VE tia Om' la tia d6i cua tia Om.
a) Tinh s6 do géc mOn
b) Tinh s6 do cua goc ké bu véi géc yOm, biét m'Oz =30°
Hudng dan giai
a) Vi xOy ké bu v6i zOy nén: xOy + zOy = 180°

Vi tia Om Ia tia phan gidc cia xOy nén:

mOy = % xQy

Vi tia On Ia tia phan giac ctia zOy nén: ? o

nOy = %zOy

Vi xOy ké bu véi zOy nén tia Oy nam gitra hai tia Ox va Oz ma tia Om la tia phan
gidc ctia xOy va tia On 1a tia phan gidc ctia zOy nén tia Oy nam giita hai tia Om va On,
khi do:

mOy + yOn = mOn

<:>£x0y + ley = mOn

2 2
& l(xOy+zOy) = mOn

2

1. .m0
= 5.180 = mOn
< mOn =90°

b) Vi hai tia Om va Om' ddi nhau, khi d6 m'Oz ké bu vdi zZOm
=m'Oz + zOm =180°

< 30 + zOm =180°
< z0m =150°
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Vi hai tia Ox va Oz d06i nhau, khi d6 zOm ké bu véi mOx
= z0Om + mOx = 180°
<> 150° + mOx =180°
< mOx = 30°
Vi tia Om Ia tia phan gidc cia xOy nén: mOy =mOx = 30°
Vi hai tia Om va Om' d6i nhau, khi d6 yOm ké bu véi yOm'
= yOm + yOm' =180°
< 30° + yOm' =180°
< yom' =150°
Bai tap 17: Cho gdéc xOy . V€ tia Oz la tia phan gidc cua goc xOy . Vé tia Ot la tia phan giac
ctia goc xOz . Vé tia Om Ia tia phan gidc cua goc xOt .
a) Gia st goc xOm = 12° . Hay tinh sd do goc xOy ?
b) Tinh gi4 tri 16n nhat ctia goc xOm ?
Hudng dan giai
a) Tinh dugc: xOy = 8.xOm = 8.120 = 96°
b)VixOy =8.xOm , nén xOm c6 gid tri 16n nhat khi
xOy =180°= xOm = 22,5° o

Bai tap 18: Cho diém O nam ngoai duong thang d. Trén duong thang d 18y 3 diém A, B, C
sao cho AB = 6cm, AC=2cm.

a) Tinh BC.

b) Gia stt cho OAB =80°, tinh OAC.

c) Trén duong thang d 14y thém 2015 diém phan biét (khac A, B, C). Hdi c6 bao nhiéu
gbc c6 dinh O va canh di qua 2 diém thudc duong thang d.

Huéng dan giai

0 @]
d 2em| C d 2em
A 6cm B C A 6cm B

Hinh 1 Hinh 2

a) Tinh BC.
Vi A, B, C thudc duong thang d va AB > AC nén xay ra 2 trieong hop
TH1: C nam giita A va B (hinh 1)

= AB=AC+(CB = BC=AB-AC=6cm —2cm =4cm
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TH2: A nam gitta B va C (hinh 2)
= BC=AC+ AB =6cm + 2cm = 8cm
Vay BC =4cm hoac BC = 8cm
b) Tinh OAC.
TH1: C nam gitta A va B (hinh 1)
Tia AC va tia AB trting nhau =0AC=0AB=8("
TH2: A nam gitra B va C (hinh 2)
Tia AC va tia AB d6i nhau = OAC; OAB 1a hai goc ké bu = 0OAC+OAB =180"
Suy ra: OAC=180° -OAB =180 —80" =100°

Vay OAC=80" hoic OAC=100"

<)

+) Trén duong thang d ¢6 2018 diém phan biét

+) Ctz 2 diém trén duong thang d ndi véi diém O dwoc mot g dinh O.
C6 bao nhiéu doan thang trén duong thang d thi cé by nhiéu géc dinh O.
S6 gbc dinh O di qua 2 diém bat ki trén duong thang d 1a :

AT 2085153 (500

Vay ¢6 2035153 gbc dinh O
Bai tap 19: Trén ciing mot nita mit phang cé bo chira tia OA vé cac tia OB, OC sao cho
AOB=120°, AOC=80°. Goi OM Ia tia phan gidc ctia BOC.
a) Tinh AOM.
b) V& tia ON 1a tia d8i ctia tia OM. Chting minh rang OA 1a tia phan giac cia CON .
Hudéng dan giai
a) Trén cling mot ntta mat phang bo chita tia OA c6 AOC < AOB (80°< 1209)
=Tia OC nam gitta hai tia OA va OB
= AOC+BOC =A0B =80 + BOC =120° = BOC = 40°

Vi OM la tia phan giac cia BOC=> BOM = COM = % = 4—20 =20°

Trén cing mot nira mat phang c6 bo chira tia OB c6 BOM < BOA

(20°< 120°) nén tia OM nam gitta hai tia OA va OB

= BOM+MOA =AO0B

=>20° + MOA =120° => MOA =100°

b) Vi OM va ON la hai tia d6i nhau nén hai gbc AOM va AON 1a hai goc ké bu.
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= AOM+ AON =180°
—100° + AON =180° = AON =80°

Suy ra AOC=AON ( vi cing bang 80°) (1)
Vi hai tia OM va ON nam trén hai nita mit phang d&i nhau c6 bo 1a tia OA nén tia
OA nam gifta hai tia OM va ON ()

Tt (1) va (2) suy ra tia OA la tia phan giadc cua CON
Bai tap 20: Cho doan thang AB = 5cm. Ly diém M thudc doan thang AB, trén tia d8i cua
tia AB 1dy diém N sao cho AN = AM.

a) Tinh BN khi BM = 2cm.

b) Trén cing mo6t nira mat phang c6 bo 1a duong thang AB, vé cac tia Ax va Ay sao
cho BAx=40°, BAy=110°. Tinh yAx, NAy.

) Xac dinh vi tri cia diém M trén doan théng AB
dé doan théng BN cé d6 dai 16n nhat.

Hudng dan giai

a) ViM thudc AB nén AM + MB = AB

—AM+2=5= AM=3cm

C6 AN=AM = AN =3 cm Ne

Do N thudc tia d6i ctia tia AB nén diém A ndm

gitta N va B
BN=AB+AN=5+3= 8cm
b) Trén cing mot ntta mét phang c6 bo chita tia AB ¢6: BAX < BAy (40° <110°)
= Tia Ax nam gitta hai tia AB va Ay nén ta c6: BAX+ XAy = BAy
hay 40° +xAy =110° = xAy =110° —40° =70°
+ Trén cung mot nita mat phang c6 bo AB, ta c6 BAy va NAy 1a hai goc ké b .
= BAy + NAy =180°
hay 110° + NAy =180° = NAy =180° —110° = 70°
c¢) ViBN =AB + AN =5+ AN
Suy ra BN c6 d9 dai 16n nhat khi AN c¢6 d6 dai 16n nhat
Ma AN = AM = BN c6 d0 dai 16n nhat khi AM c6 d¢ dai 16n nhat
C6 AM < AB = AM 16n nhét khi AM = AB khi d6 diém M trung véi diém B.
Vay khi diém M trung véi di€m B thi BN ¢6 d¢ dai 16n nhat.
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