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TUYEN TAP 18 CHUYEN PE SO HOC
BOI DUONG HOC SINH GIOI LOP 6

LOI NOI PAU

Nham dép 1ng nhu chu vé cia gido vién todn THCS va hoc sinh vé cdc chuyén dé todn
THCS, website tailieumontoan.com gidi thiéu dén thay co va cdc em 18 chuyén dé so"hoc boi dweong
hoc sinh gidi 16p 6. Chiing t6i di kham khdo qua nhiéu tai liéu dé'lam 18 chuyén dé vé nay nham
ddp 1ng nhu ciu vé tai liéu hay va cdp nhit dwoc cdc dang todn méi boi dwong hoc sinh gioi I6p 6 .

Cic vi phu huynh va cdc thdy co day todn co thé dimg tuyén tdp chuyén dé nay dé gitip con
em minh hoc tdp. Hy vong 18 chuyén dé s hoc 16p 6 nay cd thé’ giiip ich nhiéu cho hoc sinh 16p 6
phadt huy ngi lwc gidi todn néi riéng va hoc todn néi chung.

Mic dii dd ¢6 sw ddu tw 16n vé thoi gian dé swu tim va tong hop song khong thé’ tranh khoi
nhitng han ché; sai sét. Mong dwoc sw g6p y cuia cdc thidy, cd gido va cic em hoc!

Chiic cdc thiy, cd gido va cdc em hoc sinh thu dwoc két qua cao nhat tir chuyén dé nay!
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CHU 19} 1:
TAP HOP VA ON TAP VE SO TU NHIEN

A/KIEN THUC CAN NHO.
1. Mot tdp hop co thé cé mdt ,c6 nhiéu phin tir, c6 v6 s6 phin tir,ciing c6 thé'khong cé phin

tir nao.

2.Tdp hop khong c6 phiin tir nao goi la tdp rong.tdp rong ki higu la : @.

3.Néu moi phiin tir ctia tdp hop A déu thudc tdp hop B thi tdp hop A goi la tdp hop con cua
tdp hop B, ki hiéu la Ac B hay Bo A.
Néu AcBuva B> A thi ta ndi hai tdp hop bang nhau,ki hi¢u A=B.

B/ CAC DANG TOAN THUONG GAP VE TAP HOP
Dang 1: Rén ki ndng viét tdp hop, viét tdp hop con, sit dung ki hiéu
Bai 1: Cho tap hop A 1a cac chit cai trong cum ttt “Thanh phd H6 Chi Minh”
a. Hay liét ké cac phan t&r ctia tap hop A.
b. Dién ki hiéu thich hop vao 6 vudéng
a) b|:|A ; b) c |:|A;. c) h D
Hudng dan
a/ A={a,c,h,imn, o, p,t}

b/ blglA cela hlelA

Luu y HS: Bai toan trén khong phan biét chit in hoa va chit in thuong trong cum tir da
cho.

Bai 2: Cho tap hop cac chit cai X ={A, C, O}

a/ Tim cum chit tao thanh ttt cac chit cua tap hop X.

b/ Viét tap hop X bang cach chi ra cac tinh chat déc trung cho cac phan ti cta X.
Huéng din

a/ Chang han cum tit “CA CAO” hoéc “CO CA”

b/ X = {x: x-chit cdi trong cum cht “CA CAO”}

Bai 3: Cho cac tap hop

A=1{1,2;3;4;,5;6,8,10} ; B=1{1; 3, 5;7; 9,11}

a/ Viét tap hop C cac phan ti thudc A va khong thudc B.

b/ Viét tap hop D cac phan tt thudc B va khong thudc A.

¢/ Viét tap hop E cac phan ti vira thudc A vira thudc B.

d/ Viét tap hop F cac phan ti hoac thudc A hoac thudc B.
Huéng dan:

a/C={2;4;6};b/D={5;9};c/E= {1;3; 5}

d/F={1;2;,3;4;5;6,7;8;9,10;11}

Bai 4: Cho tap hop A ={1; 2;3;x; a; b}

a/ Hay chi r6 cac tap hop con cua A ¢6 1 phan ta.

b/ Hay chi 16 cac tap hop con cua A ¢6 2 phan t.

c/ Tap hop B ={a, b, ¢} c6 phai la tap hop con cia A khong?
Hudng dan
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a/ {1} {2} {a}{b}....
b/ {1;2}{1; a} {1, b} {2; a} {2; b} { a; b} ......
c/ Tap hop B khong phai la tap hop con cua tap hop A boivic e B nhungc ¢ A
Bai 5: Cho tap hop B = {a, b, c}. Héi tap hop B c6 tat ca bao nhiéu tap hop con?
Huéng din
- Tap hop con cua B khong ¢6 phan tirnao la &.
- Céc tap hop con ctia B ¢6 hai phan tirla .......
- Tap hop con cua B ¢6 3 phan t chinh 1a B = {a, b, ¢}
Vay tap hop A c6 tat ca 8 tap hop con.
Ghi chu. Mot tap hop A bat ky ludn c¢6 hai tap hop con déc biét. D6 1a tap hop réng %)
va chinh tap hop A. Ta quy wdc @ 1a tap hop con ctia mbi tap hop.
Bai 6: Cho A ={1;3;a;b}; B={3; b}
bién cac ki hiéu ¢, ¢, < thich hop vao dau(....)
1.... A 3..A ; 3. B ; B.... A
Bai 7: Cho cac tap hop
A={xeN/9<x<99} ; B={xeN"/x<100}
Hay dién ddu < hay > vao cac 6 dudi day
N..N* ; A B
Dang 2: Cdc bai tdp vé xdc dinh sé phin tir cia mot tip hop
Bai 1: Goi A 1a tap hop céc s tu nhién c6 3 chir s6. Hoi tap hop A ¢ bao nhiéu phan
ta?
Hudng dan:
Tap hop A ¢6 (999 - 100) + 1 =900 phan tu.
Bai 2: Hay tinh s phan t& ctia cac tap hop sau:
a/ Tap hop A cac sO tu nhién 1é c6 3 chit s6.
b/ Tap hop B cacs6 2, 5, 8,11, ..., 296, 299, 302
¢/ Tap hop C cacs6 7,11, 15,19, ..., 275, 279
Hudng dan
a/ Tap hop A c6 (999 —101):2 +1 = 450 phan tu.
b/ Tap hop B ¢6 (302 -2):3+1 =101 phan tu.
c/ Tap hop C c6 (279 -7 ):4 + 1 = 69 phan ttr.
Cho HS phat biéu tong quat:
- Tap hop cac s6 chan tir s8 chdn a dén s8 chdn b c6 (b - a) : 2 + 1 phan ti.
- Taphopcacsdlétirsolé mdénsdléncd (n—m):2+1 phan te.
- Tap hop cac so tir sd ¢ dén s6 d 1a day sO cac déu, khoang cach gitra hai sO lién tiép
cuadayla3co(d-c):3+1 phan tu.
Bai 3: Cha mua cho em mét quyén so tay day 145 trang. D€ tién theo do6i em danh s&
trang tir 1 dén 256. Hoi em da phai viét bao nhiéu chit s6 dé danh hét cudn so tay?
Hudng dan:
- Tt trang 1 dén trang 9, viét 9 chitso.
- Tt trang 10 dén trang 99 ¢6 90 trang, viét 90 . 2 = 180 chir so.
- Ttr trang 100 dén trang 145 c6 (145 — 100) + 1 = 46 trang, can viét 46 . 3 = 138 chit s0O.
Vay em can viét 9 + 180 + 138 = 3275s0.
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Bai 4: Cac s6 tu nhién ttr 1000 dén 10000 c6 bao nhiéu s6 c6 dung 3 chir sd gidng nhau.
Huéng dan:
- 56 10000 la s& duy nhdt c6 5 chit s0, s6 nay ¢6 hon 3 chit s6 giong nhau nén khong
thoa man yéu cau cua bai toan.

Vay sd can tim chi c6 thé c6 dang: abbb , babb , bbab , bbba véia #b la cac chiv so.
- Xét s6 dang abbb, chir s6 a c6 9 cach chon (a # 0) = ¢ 9 cach chon déb khac a.
Vay c69.8="71s0 cd dang abbb.
Lap luan tuwong tu ta thdy cac dang con lai déu c6 81 s6. Suy ta tat ca cac sd tir 1000 dén
10000 c6 ding 3 chit sd giong nhau gom 81.4 = 324 so.
Bai 5: C6 bao nhiéu s8 c6 4 chit s§ ma tong cac chit s6 bang 3?

Huéng din

3=0+0+3=0+1+1+1=1+2+0+0

3000 1011 2001 1002
1110 2100 1200
1101 2010 1020

1+3+6=10s0
Bai 6: Tinh nhanh cac tong sau

a,29+132+237+ 868 +763
b, 652 + 327 + 148 + 15+ 73
Hudng dan
a,29 +132 +237 + 868 + 763 =29 + (132 + 868) + (237 + 763)

=29 + 1000 + 1000 = 2029
b, 652 +327 + 148 + 15 + 73 = (652 + 148) + (327 + 73) + 15
=700+400+15=1115

C/ BAI TAP LUYEN TAP
Bai 1. Viét cac tap hop sau r6i tim s6 phan t& ctia moi tap hop d6:
a) Tap hop A cac sd ty nhién X ma 8:x =2
b) Tap hop B céc s6 tw nhién X ma x+3<5
c) Tap hop C cac so ty nhién X ma x—2=x+2
d) Tap hop D céc s ty nhién X ma x:2=x:4.

e) Tap hop E cac s6 tu nhién X ma x+0 = x.
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Bai 2. Viét cac tap hop sau bang cach liét ké cdc phan tiz ctia né:

a) Tap hop A cac s6 tu nhién c6 hai cht s, trong d6 chit s6 hang chii 16n hon

chir s6 hang don vi la 2.
b) Tap hop B cac s6 tw nhién cé ba chit s6 ma tdng cac chit s6 bang 3.

Bai 3. Tim sO tu nhién c6 ndm chit sO, biét rang néu viét thém chit sd 2 vao dang
sau sO do thi duoc s6 16n gap ba lan s6 c6 dwgce bang cach viét thém chi s6 2 vao

dang trudce s6 do.

Bai 4. Cactaphop A, B, C, D duoc cho béi so d6 sau ( h.1)

e

Viét cac tap hop A; B; C; D béng cach liét ké cac phan t ctia tap hop

Hinh 1

Bai 5. Hay xac dinh cac tap hop sau bang cach chi ra tinh chat dac trung cac phan
tr thuoc tap hop do:

a) A={1,3,57;...;49}
b) B={11;22;33,44;...;99}
¢) C = {thangl; thang 3; thang 5; thang 7; thang 8; thang 10; thang 12}

Bai 6. Tim tap hop cac sd tu nhién x, sao cho:

a) x+3=4 b)s-x=5
C) x:2=0 d)o:x=0
e)5.x=12

Bai 7. Tim c4c sO tw nhién a va b, sao cho: 12 <a<b <16

Bai 8. Viét cac s6 ty nhién c¢6 bon chit s6 trong d6 c6 hai ch s6 3, mot sd 2 va mot

chirso 1.
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~ Bai 9. Vi ca hai chir s6 I va X, viét dwoc bao nhiéu sd La Ma ? (moi chit s0 ¢ thé

© viétnhidu in, nhung khong viét lién tiép qué ba an).
Bai 10. a) Dung ba que dién, xép dugc cac s La Ma nao?

b) D€ viét cac s& La Ma tir 4000 trd 1én, chang han s& 19520, nguoi ta da viét
XIXmDXxX (ch®* m biéu thi mgt nghin, m la ch dau cua tir mille, tiéng Latinh la mot
nghin). Hay viét cac s& sau bang chit s6 La Ma :
7203;121512

Bai 11. Tim s6 ty nhién c6 tan cng bang 3, biét rang néu xda chit s§ hang don vi
thi s6 do6 giam di 1992 don vi.
Bai 12. Tim s6 tw nhién cé sau chit so, biét rﬁmg chir s6 hang don vi la 4 va néu
chuyén chir s6 do6 1én hang dau tién thi s6 dé tang 1én gap 4 lan.
Bai 13 Cho bon chir s0 4,b,¢,d khac nhau va khac 0. Lap sO tu nhién 16n nhat va so tu
nhién nhé nhat c6 bén chit s6 gom ca bon chit s& &y. Tong cac chit s8 nay bang
11330. Tim tong cac chit s6 a+b+c+d .
Bai 14. Cho ba chits6 a4, b, c sao cho o<a<b<c.

a) Viét tap hop A cac s0 ty nhién c6 ba chir s6 gom ca ba chtsd 4, b, c.

b) Biét tong hai s6 nho nhat trong tap hop A bang 488. Tim ba chit 8 a4, b, ¢ néi

trén.

Bai 15. Tim ba chit s8 khac nhau va khac 0, biét rang néu dung ca ba chit s6 nay lap

thanh céc s6 tw nhién c6 ba chit s6 thi hai s6 16n nhat c6 tong bang 1444.

HUONG DAN GIAI
Bai 1. a) A={4}, c6 mot phan ti.
b) B={0;1}, c6 hai phan ttr.
c) C =¢, khong c6 phan t nao.
d) D ={0} cé mdt phan tu.
e) E={0;12;3; ...}, co v0 sd phan tiz ( E chinh la )

Bai 2.
a) A={97; 86; 75; 64; 53; 42; 31; 20}.
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b) B ={300; 201; 210; 102; 111; 120}

Bai 3.
Cich 1: Goi s0 phai tim lad abcde, ta c6 phép nhan:
2abcde

x 3
abcde?2

Lan luot tim ting chi s6 ¢ s6 bi nhan t&r phai sang trai: 3e tan cung 2 nén

e —4,tacd 3.4=12, nhd 1 sang hang chuc;
3d +1tan cungla 4 nénd =1 ;
3c tan cungla 1nén C=7, tacé 3.7 =21, nhé 2 sang hang nghin ;

3a+1tan cung la5nén @ =38, ta c6 3.8 =24, nhé 2 sang hang trdm nghin ;

3.2+2=8.
Ta dwoc :
285714

x 3
857142

Cdch 2. Dat abcde = x, ta c6 abcde2 = 3.2abcde

Hay 10x+2 =3.(200000 + x)

10X + 2 = 600000 + 3x
7x = 599998
X = 85714
S6 phai tim 1a 85714.
Bai4. A={a,b,c}; B={a,b,m,n}; C={1;3}; D={1;2;3;4}.
Bai 5. a) A latap hop cac s 1é nho hon 50.
b) B la tap hop céc sO ty nhién c6 hai chit sO, cac ch s6 giong nhau.

c) C 1a tap hop cac thang cé 31 ngay ctia nam duong lich.
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Bai 6. a) {1};b) {3};¢) {0};d) N';e) .
Bai7.Coba daps6: a=13; b=14 va a=13; b=15 va a=14; b=15.
Bai 8. C6 12 sd:
- Chit s6 3 dung dau : 3312; 3321; 3213; 3231; 3123; 3132.
- Cht s6 2 ding dau : 2133; 2313; 2331.
- Chr s6 1 dung dau : 1233, 1323, 1332.
Bai 9. Cac sd chirta mdt chirsd X la: IX, XI, X1, XII.
Céc s0 chita hai chir s X la: XIX, XXI, XX, XXIII .
Céc s0 chita ba chit s6 X la: XXIX, XXXI, XXXII, XXXIII .
S6 chira bon chir s6 X la: XXXIX .
Tong cong cd 13 so.
Bai 10. a) Ghi duwoc bay so:
*
11V VI IX X LT L
3 4 6 9 11

o1 100

b) VIImMCCIII , CXXImDXII .

Bai 11. Bi€u thi s con lai sau khi xoa chit s6 3 la mot phan thi s6 phai tim gom 10
phan va 3 don vi, hiéu ctia chiing bang 1992.

Dap sb: SO phai tim la 2213.

Bai 12. Dip s6: 102564.

Bai 13. Gia st a>b>c>d >0. 58 16n nhét : abcd, s6 nho nhat : deba.

Xét tong:

abcd
+

dcba
11330

Lan lwot ching to: d +a=10, c+b=12.Suyra: a+b+c+d =22.

Swu tAm va téng hop 039.373.2038 TAI LIEU TOAN HOC



Website:tailieumontoan.com

Bai 14. a) A= {abc,acb ,bac,bca,cab,cba}.

b)

abc
4

_ach

488

Xét phép cong 6 cot hang don vi va cot hang chuc, ta thdy c+b khong c6 nhé.
Dodo6:c+b=8;a+a=4.Suyra: a=2.

T 2<b<cvab+c=8,tadwoc: b=3; c=5.

Vay a=2;b=3;Cc=5.

Bai 15. Goi cac chit sO phai tim la a, b, ¢ trong d6 a>b>c>0. Hai s6 16n nhat lap
boi ca ba chit s8 trén 1a abc va ach, ta c6 abc +ach =1444

So sanh cac cot don vi va cdt hang chuc, ta thdy phép cong c+b khong c6 nho.

Vay c+b=4, mab>c>0nén b=3, c=1.

Xét cot hang tram: a+a=14 nén a=7.Ba chtsd phai tim1a 7, 3, 1.

CHU D‘]AE 2:
CAC BAI TOAN VE SO TU NHIEN
1/ CAC BAI TOAN LIEN QUAN PEN SO VA CHU SO

Noi dung va phwong phap:

+) Tap hop s0 ty nhién: N

+) Tap hop s0 tu nhién khac O : (nguyén duwong ) : N

+) Chirs6:0,1,2,3, .....

+) Phan tich mot s6 tw nhién theo cac chit so: abcd =1000a +100b+10c +d

Vi du minh hoa:

Bai 1. Cho ba chit s6 a, b, ¢ d6i m¢t khac nhau va khac 0. Tong cua tét ca cac s6 c6 hai chi
sO duoclap tirba chirsd a, b, ¢ b:?mg 627. Tinh tong a + b + ¢?

Loi giai

Swu tAm va téng hop 039.373.2038 TAI LIEU TOAN HOC



Website:tailieumontoan.com

// ab+ac+ba+bc+ch+ca+aa+bb+cc=627 < 33(a+b+c)=627 < a+b+c=19.

| 4 Bai 2. Cho ba chit sO a, b, c khac nhau va khac 0. Tong ctia tat ca cac so ¢d hai chit s6 khac

nhau dwgc 1ap tir ba chir s6 da cho 1a 418. Tinh tdbnga+b +c?

Céc s6 ¢o hai chir s6 1a: ab,ac,ba,bc,cb,ca
Coé: ab+ac+ba+bc+ch+ca=418< 22(a+b+c)=418< a+b+c=19.

Bai 3. Tim s6 ty nhién c6 ba chit s8 abc , thoa man: abc = (a+b+c)®
Loi giai
abc=(a+b+c)® (0<a<9;0<b,c<9)
Nhan thdy:
100 < abc <999 =100 < (a+b+c)® <999 < 5° < (a+h+c)° < 9°(hoac <10°)
o 5<a+b+c<9=a+b+c=56,7,89= (a+b+c)’ =125216,343,512,729

Thir lai ta thay abc =512,
Bai 4. Tim mot s§ tu nhién c6 hai chit s6 biét rang khi viét thém s 12 vao bén trai s§ d6 ta
duoc s6 méi lon gap 26 lan s6 phai tim.
Loi giai
Gois§cantimla: ab (a#0;a,b<10)
Viét thém so 12 vao bén trai s6 d6 ta dwoc : 12ab
Theo bai ra ta co:
12ab = ab.26 < 1200+ ab = ab.26(12ab =1200 + ab) <> ab.26 —ab =1200
< ab.(26-1) =1200 < ab.25=1200 <> ab = 48
Thir lai : 1248 : 48 = 26.
BAI TAP LUYEN TAP
Bai 1. Tim mot STN c6 ba chit s8, biét rang s8 d6 gap 5 lan tich cac chit s8 ctia nd

Bai 2. Tim s8 c6 hai chit s8, biét rang s6 méi viét theo thit tu nguoc lai nhan véi s6 phai
tim duoc 3154, s6 nho trong hai sd d6 thi 1én hon tong cac chit s6 cua né la 27.

Bai 3. Tim s6 ¢6 ba chit s8, biét rang s d6 vita chia hét cho 5 vira chia hét cho 9, hiéu gitra
s0 d6 vai so viet theo tht tie nguoc lai = 297.

Bai 4. Cho s0 c6 hai chit s6. Néu 1dy s6 d6 chia cho hiéu ctia chit s6 hang chuc va hang don

vi cta no thi duoc thwong 1a 18 va du 4. Tim s6 da cho?

Bai 5. Tim abcd , biét: (ab.c+d).d =1977
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Bai 6. Tim cac chi* sO a, b, c thdéa man:

a. ab+bc+ca =abc b. abcd +abc +ab +a = 4321

Bai 7. Tim s6 tw nhién c6 ndm chit s8, biét rang néu viét thém chit s6 2 vao dang sau sd
d6 thi dugc s8 16n gap ba Ian s6 c6 duoc bang cach viét thém chit s6 2 vao dang trudc s6
do.

Bai 8. Tim s tw nhién c6 tan cling bang 3, biét rang néu xoéa chir s§ hang don vi thi s8 d6
giam di 1992 don vi.

Bai 9. Tim ba chit s§ khac nhau va khéc 0, biét rang néu dung ca ba chit s6 nay lap thanh
cac s8 tie nhién c6 ba chir s§ thi hai s8 16n nhat c6 tong bang 1444,

Bai 10. Hiéu cua hai sd 1a 4. Néu tang mot sd gap ba lan, gitt nguyén s kia thi hiéu caa
chtng bang 60 . Tim hai s& d6.

Bai 11. Tim hai s6, biét rang tong ctia chiing gdp 5 Ian hiéu ctia chting, tich ctia chiing gap
24 lan hiéu cta ching.

Bai 12. Tich ctia hai sd 1a 6210. Néu giam mot thira sd di 7 don vi thi tich mdi la 5265.
Tim cac thtra s0 cua tich.

Bai 13. Mot hoc sinh nhan mot s6 véi 463. Viban dé viét cac chit s6 tan cung ctia cac tich
riéng & cing mot cot nén tich bang 30524 . Tim s& bi nhan?

Bai 14. Tim thuong ctia mot phép chia, biét rang néu thém 15 vao s bi chia va thém 5
vao sO chia thi thuwong va s6 du khong d6i?

Bai 15. Khi chia mét s6 tw nhién gdm ba chir s6 nhuw nhau cho mot s6 tu nhién gom ba chix
s0 khac nhau, ta duoc thwong la 2 va con du. Néu x6a mot chit sd ¢ s0 bi chia va x6a mot
chir s8 & 8 chia thi thuong ctia phép chia van bang 2 nhung sd du gidm hon trude 1a 100.
Tim sO bi chia va sO chia ltc dau.

Bai 16. Mot s6 ¢6 3 chit s6, tan cting bang chit s§ 7. Néu chuyén chit s6 7 d6 1én dau thi ta
duwgc mot s6 moi ma khi chia cho s6 cit thi duwgce thuong la 2 du 21. Tim s6 do6

Bai 17. Tim s& tu nhién c6 5 chit s6, biét rang néu viét thém chit s 7 vao dang trudc s6 d6
thi dwoc mot s6 16n gap 4 1an so véi s8 co duoc bang cach viét thém chit s6 7 vao sau s8 d6
Bai 18. Tim s& tu nhién c6 hai chir s8, biét rang néu viét thém mot chit s6 2 vao bén phai
va mot chit sO 2 vao bén trai cua né thi so dy tang gap 36 lan

Bai 19. Cho hai s8 ¢6 4 chit 6 va 2 chit s6 ma tong cua hai s§ d6 bang 2750. Néu ca hai s§
duoc viét theo thiz tw ngureoc lai thi tdng ctia hai s8 nay bang 8888 . Tim hai s& da cho

Bai 20. Mot s6 tw nhién ¢6 hai chit s6 tang gdp 9 lan néu viét thém mot chit s6 0 vao gitra
cac chit s6 hang chuc va hang don vi ctia n6 . Tim s6 &y

Bai 21. Tim s& tu nhién ¢ ba chit s6, biét rang s6 d6 vira chia hét cho 5 va chia hét cho 9,

hiéu gitra s6 d6 vai s6 viét theo thit tu nguoc lai b:?mg 297.
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HUONG DAN GIAI

Bai 1.
Goi s6 phai tim la: abc(0<a<9;0<b,c<9)
¢ =0(loai)

abc=5.abc=ab,c£0= IO
¢ =5= ab5=25ab(1)

S8 ¢6 ba chir sO chia hét cho 25 khi b5:25 < {b

Tacé:VT(l)lélénénVPlésuyrab=2(loai):>b=7:>ﬁ:25.a.7=175a:>a:1
Bai 2.

Goi s phai tim 1a : ab(a=0;a,b<9abeN)= s5saula: ba ,gias ab>ba ,taco:
ba—(b+a)=27 <10b+a-b=27<b=3, ma: a33a=3154

Suy ra 3,a c6 tan cung la 4 suy raa=8.
Thirlai:83.38=3154va38—-(3+8)=27.

Bai 3.

Goi s6 can tim 1a : abc , s8 viét theo thtt tw nguoc laj 1 :
cha(a#0;a,b,c<10;a,b,ce N)

Theo dau bai ta c6 : abc —cba =297 = a>c

Ma - abc—cha=297=>a-c=3=a=c+3

Vi:abci5=c=0;c=5

+)c=0néna=>3 ma abc:9=3b0:9=b =6, thtr lai : 360 — 63 = 297.
+)c=5néna=8, 805:9=b =5, thi lai: 855 — 558 = 297

Vay c6 hai s6 can tim: 360 va 855.

Bai 4.

Goi 8 phai tim 1a: ab(a = 0;a,b e N;a,b <10)

Theo bai ra ta cé : %:(a—b).18+4<:>10a+b:18a—18b+4:>19b:8a+4
Vi8a+41as6chdnnénb chdnsuyrab=0,2,4,6,8
H)b=0nén8a+4=0(voly)

Tuong tu:b =4, a=9 théa man. Vay sd can tim la: 94

Bai 5.
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C6: (abc+d)=1977:d .vi abc+d 1aSTN nén 1977 STN chia hét cho d suy ra d la
STN 1é

Dod6d=1,3,579,vith¢ d=1hodcd=3

+)d=1suyra ab.c =1976 = ab 1a 58 c6 3 chix sO (Loai)

+)d =3suy ra ab.c+3=1977 = ab.c =656 = ab =656 C

Vi ab 6 hai chit s6 nén ¢ > 6 suyrac=7,89

Nhung do 656 khong chia hét cho 7 ; 656 khong chia hét cho 9 suy rac=8
Thir lai: ab=656:8=82 va (82.8+3).3=1977 Suy ra abcd = 8283

Bai 6.

a.abc=11(a+b+c) <100a+10b+c =11a+11b+11c < b+10c =89a <99
—a=1=b=9;c=8(do:b+10c <99)

b. 11la+111b+111c+d =4321=4321>111la=a<4
1111a>3214(b,c,d =9)=>a=3

Ta co: 111b +11c+d =988 nén b =8

11c+d=100nénc=9;d=1.

Bai 7.

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

Thir lai: 857142 = 3.285714

Vay s0 can tim 1a 857142.

Bai 8.

Vi rang néu xda chit s6 hang don vi thi s6 d6 giam di 1992 don vi nén sd tw nhién can tim
cO 4 chir s0.

Goi s6 tw nhién can tim 13 abc3, (a = 0)

Theo bai ra ta c6: abc3—1992 = abc =-10.abc +3—1992 = abc = 9.abc =1989 = abc = 221
Vay s0 can tim 1a 2213.

Bai 9.

Goiba chitsd can tim la a,b,c (a>b>c¢>0).

Theo bai ra ta co:

abc + ach = 1444
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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.
Bai 10.
Goi 2 s6 ddla a,b (a>h)
Theobairatacd: a—b=4=b=a-4 (1)
Néu tang mot s& gdp ba Ian, gitt nguyén sd kia thi hiéu ctia chung bang 60
=3a—hb=60 (2)
Thay (1) vao (2) ta co:
3a—(a—4)=60 =3a—a+4=60 =2a=5 =a=28 =b=24 = Vaysdcantimla
28,24.
Bai 11.
Theo dau bai. Néu biéu thi hiéu 1a 1 phan thi tong la 5 phan va tich la 24 phan.
S616nla: (5+1):2=3 (phan).
S6 bé la: 5—-3=2 (phan)
Vay tich sé bang 12 lan s8 bé.
Ta c6: Tich = S6 16n x S6 bé
Tich = 12 x SO bé
S6 l6nla 12.
SO bé la: 12:3x2=38
Bai 12.
Goi thira s6 duoc giam la a, thirasd conlaila b.
Theo dé bai ta co:
ab=16210 ;(a—7).b=5265 = ab—7b=5265= 6210—7.b =5265 = 7.b = 6210 — 5265
=7b=945
=hb=945:7=135=a=6210:135= 46
Vay hai thtra s6 can tim la 46,135.
Bai 13.
Do ddt sai vi tri cac tich riéng nén ban hoc sinh dé chi nhéan s bi nhan véi 4+64-3.
Vay s6 bi nhan bang: 30524 :13 = 2348,
Bai 14.
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Goi s0 bi chia, sd chia, thwong va s6 dw lan luot la a,b,c,d . Ta c6:
a:b=c(duwd)=a=cbhb+d; (@a+15):(b+5 =c (dud)=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=c5 =c=3.
Bai 15.
Goi s8 bi chia lac dau 1a aaa, s6 chia ltic dau 1a bbb s6 dw luc dau la r.
Ta c6: aaa=2bbb+r (1)
aa=2bb+r—100 (2)
Ti (1) va (2) = aaa—aa = 2.(bbb—bb) +100
= a00 = 2.b00+100
=a=2b+1

Ta co:

b |1 |2 |3 |4
a |3 |5 |7 ]9

Tht tiing treong hop ta duoc 3 dap so:
555 va 222; 777 va 333; 999 va 444.
Bai 16.
Goi ab7 sd tw nhién c6 chit s6 7 1a hang don vi.
7ab s6 tie nhién c6 chir s6 7 1a sd 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 +14 4 21
=> 70014 —21=20ab —ab => 665=19ab => ab = 35.
Vay s6 tu nhién cé ba chit s6 do la: 357 .
Cach 2:
Goi s6 phai tim 12 ab7, theo dé bai ta c6: 7ab = 2.ab7 +21 => 2.ab7 +21=7ab
=> 2(100a +-10b +7) = 700 +-10a +b => 200a + 20b + 28 = 700 +10ab => 190a +19b = 665
=>10a+b =35
Bai 17.

Goi so tién cd nam chix so la: abcde

Theo dé bai: 7abcde = 4.abcde?
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Ta co: 7abcde = 700000 + abcde; 4.abcde7 = 4.(10.abcde + 7)

= 7abcde = 4.abcde7 = 700000 + abcde = 4.(10.abcde +7) = 700000 -+ abcde = 40.abcde + 28
= 700000 — 28 = 40.abcde — abcde = 6999972 = 39.abcde
Bai 18.
Goi s8 phai tim 12 ab. Viét thém mdt chir s§ 2 vao bén trai va bén phai ta dwoc: 2ab2, sd
do tang lén gap 36 lan.
=> 2ab2 = 36.ab =>2000 + 10ab +2=36ab =>26ab =2002 => ab =77
Bai 19.
Goi s8 can tim 1a abcd va xy
Taco: abed +xy =2750 (1)
dcha + yx = 888 )
Ca 2 phép cdng déu khong nhé sang hang nghin nén tir (1) ta 6 a=2, (2) d =8.
Cung tir (1) tacé d +y cétan cung =0, ma d =8 nén y =2
Tir(2)tacd a+x cdtancung =8 ma a=2 nén X=6
Tte (1) tacd X+C+1 cdtan cungla S ma X=6 nén c=8
Tk (2)tacd b+y codtancung =8 ma y=2 nén h=6.
Vay s6 d6 la 2688 va 62.
Bai 20.
S8 can tim 14 ab, viét thém mot chit s6 0 vao gitra cdc chit s6 hang chuc va hang don vi ta
c6 s6 alb
Ta cé: aOb =9ab =>100a+b=9(10a + b)
=>10a=8b:8=>a=4hoaca=8
Vi0<b<9=>a=4vab=5
=>S§ can tim la 45
Bai 21.
S6 can tim 1a abc . S6 viét theo thit tu nguweoc lai 1a cha
Ta cé: abc: {5,9)=>c=1{0, 5)
Vi viét theo thit tw nguoc lai d€ duoc s6 cba =>c=5
Ta cé: ab5 va 5ba
Tacod ab5 - 5ba =297 =>100a + 10b + 5 - (500 + 10b + a) = 297
=>99a=792=>a=8
=>C0 s6 805 ma sdnay :9=>800+10b+5=805+10b:9=>b=5

Vay s6 can tim 1a 855
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2/ CAC BAI TOAN PEM SO

Noi dung va phwong phap:

- Liét ké: Cac phan tx thoa man diéu kién cho trudce ta dung phuwong phap dém d6i véi cac
bai toan it phan tu.

- Dya vao quy luat hinh thanh cac phan ti¢ d€ dém ( Chia hét cho 2, 3, ... hoac thdéa man
diéu kién nao d6)

Vi du minh hoa:

Bai 1. a. C6 bao nhiéu s6 ty nhién gom ba chit sO ¢ chita ding mot so 4?
b. Cé bao nhiéu s6 tw nhién gdm ba chir s6 c6 chira dung 2 chir sd 4? ( cac chit s6 khong
nhat thiét phai khac nhau )

Loi giai

a. S6 ¢6 3 chir s8 va chita dung mot s8 4 ¢6 dang: ab4,a4b,4ab(0<a<9;a,b #4)

SG6 ¢ 3 chir sO thoa man la:

Dang : ab4 :c689=7258. Dangm c6:8.9.=72s0.Dang 4ab c69.9=8156

b. Goiy: a44(0 <a<9);4a4;44a(0<a<9),a+4 c68+ 9+9=26s3 thoa man.

Bai 2. C6 bao nhiéu s8 tie nhién chia hét cho 4 gom bdn chit s6, chit s6 tan cling bang 2 ?
Loi giai

Cac s6 phai dém c6 dang abc2

Chir sd a ¢6 9 cach chon

Véi mdi cach chon a, chits6 b ¢6 10 cach chon.

Véi mdi cach chon a,b chitsd ¢ c6 5 cach chon (1,3,5,7,9) dé tao véi chit s 2 tan cung

lam thanh s6 chia hét cho 4.

Tat ca c6: 9.10.5=450 s0.

Bai 3. C6 bao nhiéu s0 tu nhién ¢d ba chit s6 trong d6 c6 ding mot chir sd 5?
Loi giai

Chia ra 3 loai s0:

- 56 dém c6 dang: 5ab: chits8 a c6 9 cach chon, chitsd b c6 9 cach chon cac s8 thudc

loai nay cé: 9.9 =81 s0.

- 58 diém ¢ dang a5b : chit s6 a ¢d 8 cach chon, chit s6 b ¢ 9 cach chon, cac s6 thudc

loai nay c6: 8.9="72 s6.

- 58 dém c6 dang ab5: cac sd thudc loai nay co: 8.9=72 s6.
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Vay s0 tu nhién c6 ba chit s6 trong d6 c6 ding mot chit s6 5 la 81472472 =225 so.

Bai 4. 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) Chit s6 thir 1010 1a chir s6 nao?
Loi giai

a) Hoi cudn sach c6 bao nhiéu trang?

Ta c6: Tix trang 1 dén trang 9 phai dung 9 chit s& (viét tat ¢/s).

Tt trang 10 dén trang 99 phai dung (99 —10) +1=90 sd ¢ 2c/s =180c/s.

Vi con cac trang gom cac so ¢d 3 ¢/s.

= Con lai: 1998 — (180 +9) =1809 ¢/s la danh d&u cac trang c6 3 ¢/s.

= C6:1809:3=603 s6 co 3 ¢fs.

= Cudn sach do co: 603+99 =702 (vitrang 1— 99 ¢ 99 trang).

Cudn sach c6 702 trang.

b) Chir s6 thir 1010 la chir s6 nao?

Chtt s th 1010 la chit sd 7 cta 374.

Bai 5. Trong cac sd ty nhién c6 ba chir s0, ¢d bao nhiéu so:

a) Chita dung mot chi s6 4 ? b) Chita dung hai chit s6 47?
¢) Chia hét cho 5, c6 chira chir s6 5? d) Chia hét cho 3, khong cha chir s6 3?
Loi giai

a) Chita dung mot chi s6 4 ?

Cac s6 phai dém c¢6 3 dang:

4bc c6 9.9=281 s8

a4c c6 89=72 s6

ab4 c6 8.9=72 s6

Tat ca cd: 81472472 =225 s6.

b) Chtta dung hai chit s6 47?

Céc s0 phai dém gom 3 dang: 44c,ad4,4b4, c6 26 s0.

) Chia hét cho 5, c6 chtra chir s6 5?

S8 6 ba chit 58, chia hét cho 5 gdm 180 s8, trong d6 s6 khong chira chi s& 5 c6 dang abc,
a c6 8 cach chon, b ¢4 9 cach chon, ¢ ¢ 1 cach chon (Ia 0) gébm 8.9=72 s6.
Vay c6 180 —72 =108 so phai dém.

d) Chia hét cho 3, khong chtta chit s6 3?
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S8 phai tim c6 dang abc, a cé 8 cach chon, b cé 9 cach chon, ¢ ¢6 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 so.

BAI TAP LUYEN TAP

Bai 1. C6 bao nhiéu s6 tw nhién c6 4 chit s§ chia hét cho 3 va cé tan cling bang 5?

Bai 2. Viét day s6 ty nhién tir 1 dén 999 ta dwoc mét s ty nhién A.

a) S6 A c6 bao nhiéu chit s6? b) Tinh tong cac chit s6 cua s6 A?

¢) Chit s6 1 dwoc viét bao nhiéu lan? d) Chirs6 0 dwoc viét bao nhiéu Ian?

Bai 3. Ttr cac chit s6 1,2,3,4, lap tat ca cac s6 ty nhién ma mdi chit s6 trén déu cd mit dung
mot [an. tinh tong cac sO dy.

Bai 4. C6 bao nhiéu s& abcd ma ab<cd ?

HUGNG DAN GIAI
Bai 1.
S& 16n nhat c6 4 chit s§ chia hét cho 3 va c6 tan cling bang 5 1a 9975
S6 nhé nhat c6 4 chit s6 chia hét cho 3 va c6 tan cling bang 5 1a 1005
Ta c6 day so: 1005 ; 1035; 1065; ....; 9975
Khoang cach cua day la 30
=> 5§ 58 tw nhién c6 4 chir s§ chia hét cho 3 va cé tan cling bang 5 la:
(9975 —1005) : 30 + 1 = 300 5
Bai 2.
a) SO A ¢ bao nhiéu chi s6?
Tir 1 dén 9 c6 9 s6 gom: 1.9=9 chir sd
Tt 10 dén 99 s6 c6 90 s6 gom: 90.2 =180 chir s&
Tt 100 dén 999 c6 900 s6 gom: 900.3= 2700 chir sO
S6 A c6: 9+180+2700 = 2889 chit s6.
b) Tinh tong cac chtt sd cua s6 A?
Gia stt ta viét s B la cac s tie nhién ttr 000 dén 999 (mdi s6 déu viét boi 3 chit s6), thé
thi tdng cac chit s6 cia B ciing bang tdng cac chir s8 ctia AB ¢6: 3.1000 = 3000 chit s6,
mdi chit s6 tit 0 dén 9 déu c6 mat:  3000:100 =300 (lan)
Tong cac chit s6 cua B (cling la cua A):
(0+142+...49).300 = 45.300 = 13500
¢) Chir s6 1 duogc viét bao nhiéu Ian?

Can dém so chir s0 1 trong 1 day: 1,2,3,...,999 (1)
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Ta xét day: 000,001,002,...,999  (2)

SG chit s6 1 trong hai day nhu nhau. O day day (2) c6 1000 s3, mbi s6 gom 3 chit s, s&

lwong mdi chit s6 tir 0 dén 9 déu nhu nhau. Mdi chir s8 (ttr 0 dén 9) déu c6 mat
3.1000:10 =300 (Tan).

Vay o day (1) chit s6 1 ciing duoc viét 300 Tan.

d) Chrs6 0 dugc viét bao nhiéu lan?

O day (2) chit s 0 c¢6 mat 300 lan.

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

- Vao hang tram 100 Ian (chit s6 hang trdm cua cac s6 tix 000 dén 099);

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

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

Vay chit s6 0 & day (1) dwoc viét la: 300—111=189 (Tan).

Bai 3.

Ta lap duoc 4.3.2.1=24 s6 ty nhién bao gom ca bon chit s6 1,2,3,4 . Mdi chit s6 c6 mét 6

lan & mdi hang. Tong ctia 24 s6 néi trén bang: 60 + 600 + 6000 + 60000 = 66660

Bai 4.

Xét cac treong hop:

Néu ab=10 thi cd c6 theé bing: 11,12,...,99 c6 89 .
Néu ab =11 thi cd c6 the bing: 12,13,...,99 c6 88 sb.
Néu ab =97 thi cd c6 thé bing: 98,99 c6 2 .

Néu ab =98 thi cd bing: 99 c6 1 s8.

Vay c6 tat ca: 1+ 2+3+...+89 =4005 (s0).

CHU PE 3:
CAC BAI TOAN VE LUY THUA SO TU NHIEN
A/KIEN THUC CAN NHO
* Luy thira v6i s6 mi ty nhién: a" =a..a.a.a.a..a (n thrasd a véi aeQ).
Quiwdc:a’=1(a=0) vaa =a.

* Cac phép tinh luy thtra:
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- Nhén hai luy thua 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 ciia mot thuong: (a:b)" =a" :b"(b#0).

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

- Lu§ thira ting: a™ =a™"

Vi du: 3% _ 38,

~ \ s . N~ ~ A -n ].
- Luy thtta véi sO mti am: a™* =— (a=0)
a

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

Co sé phuwong phap: D€ so sanh hai luy thtra ta thwong dwa vé so sanh hai luy thira cung
co s6 hodc cuing s6 mii .
- Néu 2 luy thtra cung co s6 (16n hon 1) thi luy thtra nao c6 s6 mi 16n hon sé 16n hon.
a">a" (a>1) @ m>n
- Néu 2 luy thtra cing s6 mii (16n hon 0) thi liy thira nao ¢é co s6 16n hon sé 16n hon .
a">b" n>0)&a>b
Vi du minh hoa:

*Thi du 1. So sanh cac lay thtra sau:
a) 1287 va 4* b) 818 va 271

Phan tich: Nhan thdy, 6 cau a) thi 128 va 4 1a cac co s6 lién quan tdi liy thira co s6 2, &
cau b) thi 81 va 27 lién quan tdi lity thira co s6 3. Do d6 dé so sanh, ta bién d6i cac
lay thtra vé cac lay thtra cd cung co sG, roi dwa vao so sanh s6 mit d€ so sanh ching
voinhau.

Hudng dan giai

, 1287 — (27)7 — 249

7 24
a) Co: 42 = (22y% = }:>128 >4
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8 _ n32

4 3 818 < 27"
b) CO 2711 — 333 =

*Thi du 2. So sanh cac Iy thira sau:
a) 5% val11* b) 32%0 va 81% c) 3500 va 730

Phan tich: Nhan thay, ¢ cau a) thi cac 1ty thtra c6 thé dwa vé cung s6 ma 12, 6 cau b) va
c) cac lay thtra c6 thé dua vé cung s6 ma 100. Do dé d€ so sanh, ta bién ddi cac lay

thira vé cac lity thira ¢6 cung s6 md, r6i dua vao so sanh co s6 d€ so sanh chiung véi

nhau.
Huéng dan giai
5% =125
: =5%>11*
a) CO 1124 :12112

3260 — 2300 — 8100

b) Cé 8150 — 3200 — 9100

} = 32%0 <81%°

3500 — 2 43100

c) Co 7300 _ 343100

} = 3500 < 7300

*Thi du 3. So sanh cac lay thtra:
a) 3™ va 2> (neN"). b) 2% va 3?7, c) 5'% va 3™

Hudng dan giai
a) 3 =(3%) =92 =(2°) =8"
Vi9>8=3">2"=>(3)">(2°)"
b) 2% =(2°)" =8 va 3 =(3%)"" =9™"
Vi 8'% <910 = 230 320

0 5% =(5°)" =125 va 3% =(3*)" =243

Vi 125" <« 243190 — 5300 3500,
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= Loi binh: Qua ba vi du trén ta thdy rang, trudc khi so sanh hai l{iy thita véi nhau truedc

hét ta can lam hai viéc sau:

+ Kiém tra co s6 xem cac co s ¢d bién d6i duoc vé cung co sd khong.
+ Kiém tra s mii cua cac lay thitra xem c6 wéc chung 16n nhat khong.
Viéc lam nay sé giup chtuing ta lwa chon ding phwong phap so sanh.

I/ Phwong phap 2:

Co 56 phuwong phap: Dung tinh chat bac cau, tinh chat don diéu ctia phép nhan
A>BvaB>CthiA>C

AC<B.C(v6iC>0) ¢ A<B

C/ Cac dang toan thuwong gap.

Dang 1: So sanh hai s6 liy thira.

*Thi du 1. Hay so sanh:
a) 107> va 737 . b) 2°' va 5%.

Phan tich: Trong cau a) mdc du s6 mi cua hai ldy thira ¢ wéc chung la 25, tuy nhién khi
d6 co s sé la 73’ va 107?, cdc co sd nay khi tinh ra sé rat 16n, do d6 viéc dua vé so
sanh hai lay thira cing s6 m sé khong kha quan. Con trong cau b) ca s6 mi va co s6
déu khong c6 wdc chung nén cling khong thé 4p dung cac phwong phép trong cac vi
du trén. Nhw vay chiing ta chi con cach lira chon dung tinh cht bac cau (so sanh qua
Ity thtta trung gian).

Hudng dan giai

a) Ta co: 107% <108% = (4. 27)" =21, 3**

737 > 727 =(8.9) =27, 31
Vi 219 < 2% = 219030 « 22 3190 = 1(07% < 737,

b) Ta co: 2% >2% =(2°)" = 32"
18
535 < 536 — (52) — 2518

Vi 328 > 2518 = 291 5 5%

*Thi du 2. Hay so sanh:
a) 107*° va 73" b) 2”* va 5%
c) 54* va 21" d)9® va &
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Huéng dan giai

a)Tacod: 1070 <1080 = 210350 vy 737 > 727 = 225,39 nan 107 < 737
b)Tacs:  2%=(2°)'=8192" va 5°=(5) =3125 nén 2> 5%
QTacd:  54°=(227)" =232 va 21 =327 nén 54* <212
d)Tacod:  9°<10° =100 =100.100°

Va 8° =512° >500° =5°100° =125.100° nén 9°< &
x= Loi binh: Viéc phan tich lay thtra thanh tich cac lity thita sé gitip ta nhin ra thira s6

chung ctia cac liiy thtra, tir do viéc so sanh hai Ity thtta chi con dua vao viéc so sanh
cac thtra sO riéng.

Dang 2: So sanh biéu thirc lity thira v6i mot s6 (so sanh hai bi€u thic liiy thira)

* Thu gon biéu thtic lily thita bang cdch van dung cac phép tinh liiy thira, cong trie
cac so theo quy luat ......

* Van dung phuong phap so sanh hai iy thita 6 phan B.

* Néu biéu thirc lity thiea la dang phin thire: D6i vdi tirng truong hop bic cia luyj thiea & tir
16n hon hay bé hon bic ciia luij thiva & mdu ma ta nhin v6i hé s6 thich hop nham tich phiin nguyén
101 so sanh tirng phin twong 1tng.

Véia, n,m, Ke N'. Ta co:
a

A by a a AN a
-Néeum>n thi K-— >K-= ova K+ = <K+ =
m n m n

Néum<n thi K-> <K-2 va K¢ 2 >K+2
m n m n
(con goi la phwrong phdp so sanh phin bit)
s . - A? r \ ~? /4 n 1 &) £ /4 Pa /4
* Vi bieu thirc la tong cac s — (v6ia € N) ta ¢ van dung so sanh sau:
a

1 1 1 1 1
<< - =
a a+l a°> a-1 a

*Thidul. ChoS=1+2+2°+2°+..+2".Sosanh S véi 5.2°.

Phan tich: Trudc khi so sanh biéu thirc S véi 5.2° ta can duing phuong phép tinh tdng theo
quy ludt d€ tinh S. D& lam viéc nay ta can nhan 2 vao hai vé cua biéu thiec S, sau do6
tinh hiéu 25 —S§ thi sé triét tiéu duoc cac sO hang giong nhau va tinh duoc S.
Hudng dan giai
Tacéd: S=1+2+22+2°+..+2°

25=24+22+22 42+ ... +2° 4210
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=25-5=5=2"-1
Ma 2" -1<2" =2%2%=42°
=5<52°.
w Loi binh: D€ tinh tong S ta can dung phuong phap tinh tdng cua biéu thirc tong
quatsau: S=1+a+a’+a’+..+a" (aeN").
*Thi du 2. So sénh 2 biéu thirc A va B trong tiing treong hop:

15 16
a)A=10 +1 va B 107 +1

10°+1 0 107+1°
22008 _ 3 . 22007 _ 3
b) C= 22007 _q vaD= 22006 1
Phan tich:

- O cau a, biéu thiec A va B c6 chira luy thtra co s6 10, nén ta so sanh 10A va 10B.

2 Y A2 4 \ 4 4 ~ AY n Ay 4 1 \ 1
- O cau b, biéu thitc C va D c¢6 chita luy thira co s6 2 nén ta so sanh —C va —D

2
Huéng dan giai
a) Ta co:
10841
10 +1
15 10410 10"+1
~10a-10 10 ¥} 10 #1010 4149 4, 9
10°+1) 10°+1  10°+1 10 +1
10" +1
107 +1
16 107 +10 107 +1+9 9
SRT)): T [t L L L L PR A
107 +1 107 +1 107 +1 107 +1
Vi 10°+1<10"+1 nén ——— >
10" +1 107 +1
=1+ 0 0

>1+
10 +1 107 +1
= 10A >10B hay A>B.
b) Ta co:
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C_22008_3
_22007_1
1 1 22008_3 22008_3 22008_2_1 _ 1 1
:E ZE 92007 _ 1 =22008_2= 72008 _ o - _22008_2'
22007_3
T 2006 _q
1 _1 22007_3 _22007_3_22007_2_1 _1 1
9 7 | 9206 _q | 9207 5T 5207 _5 2007 _o "
1 1

\ ~2008 2007 ~
Vi2™"=2>2"" -2 nén YT < YT

1 1
:1_22008_2 > 1_22007_2

1 1
= —C>—-D hay C>D.
2 2
Loi binh: Doi khi dé€ so sanh hai biéu thitc vdi nhau, ta can bién doi hai biéu thic vé
dang tong hai sd hang, trong d6 c6 mét s6 hang chung va khi d6 ta chi can so sanh s6
hang riéng.
Dang 3: Ttr viéc so sanh liiy thira, tim co s6 (s6 mii) chwa biét.
* Vi cac s tw nhién m, x, p va s6 duong a.
+Néu a>1 thi:
a" <a*<aP=>m<x<p.
+Néu a<1 thi:
a"<a*<a’=>m>x>p.
* Vi cac sO duong a, b va sO ty nhién m, ta co:
a” <b™ =a<b.
* 7 N 4 ~ A ~ ~ . 64 48 72
Thi du 1. Tim c4c s6 nguyén n thod man: 3™ <n™ <5,
Hudng dan giai
Ta giai timng bat dang thize 3" <n® va n* <57,
4 48 64 3 16 4 16 3 16 16 3
Taco: n™ >3 :>(n ) >(3 ) :>(n ) >81" =n” >81

=>n>4 (véinel) (D).
TAI LIEU TOAN HOC
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Mat khdc n* <57 =(n )24 < (5 )24 = (n? )24 <125% =n2<125

=-11<n<11 (véineZ) ().
T (1) va@) =>4<n<l1l.
Vay n nhan cac gia 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 6 1: Tim tdng c4c sd nguyén n thod man: 3% <n® <57,
Giai tuwong tu trén ta c6 cac s6 nguyén n thoa man la:
5+6+7+8+9+10+11=56.
Bai s6 2: Tim tat ca cac s6 nguyén cé mot chit s8 sao cho: 3% <n® <57,
Giai tuong tu trén ta cé cac sO nguyén n thod man la: 5; 6; 7; §; 9.
Bai s6 3: Tim tat ca cac s6 nguyén c6 2 chit s6 sao cho 3* <n* <57
Giai tuwong tu trén ta c6 cac s6 nguyén n thod man la: 10; 11.
*Thi du 2. Tim x thudc N. Biét:
a) 16" <128°.

b) 55152 <100............. 0:2%.

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

b) 5552 <100............. 0:2"%
%,—/

18 chu so 0

=577 <10":2" = 5% <5" = 3x+3<18=>x<5
=x¢€{0,1,2,3,4,5}.
Dang 4: M6t s6 bai toan khac.
*Thi du 1. Hay viét s8 16n nhat bang cach dung ba chit s8 1 ;2 ; 3 véi diéu kién mdi
cht s6 dung mét [an va chi mot Tan ?
Huéng dan giai

Bai todn xay ra cac truong hop sau:
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Treong hop 1: Khong dung luy thira thi s6 1on nhat viét duoc la 321.
Truong hop 2: Dung luy thita d€ viét: (Bo qua truong hop co s8 hodc s6 mii bang 1
va cac luy thtra tang vi cac gia tri nay qua nho so voi 321)
* Xét cac luy thuwa cé s ma la mot chr s6 cho ta sd ty nhién c¢6 4 chx s6 la:
13%,31%,12°,21°, trong cac sO nay s6 1on nhat 1a 21°.
* Xét cac luy thua ma s6 ma c6 hai cht s6 cho ta s6 ti nhién c6 4 chir s la:
2%,2% 3" 3% nhan xét cac sd nay nhu sau:
3 =3.3% =3,(3%)" =39",
231 =22% = (2% =28,
do d6 trong cac s& nay thi s& 1én nhat 1a 3",
So sanh 3*' va 21°:
3" >3 =(3%)’ =27 >21°
Vay s6 1on nhat viét duoclasd 32 .
% Thi du 2.
a) S8 5° ¢ bao nhiéu chit s ?
b) Hai s8 22® va 5™ viét lién nhau duoc s& 6 bao nhiéu chit s§?
Phan tich: So sanh iy thira véi moét s6 luy thira cta 10, tir d6 1ap luén tim s6 chir sd ctia s6
do.
Huéng dan giai
a) Ta co6:

5° =(5*)* =625° > 600 = 360000
~10° _ 100000000 < 100000000
2° 256 250

5° =400000

= 360000 < 5° < 400000.
Do d6 5° ¢6 6 chit s6.
b) Gia stt 2°° c6 a chir s6 va 5" ¢6 b chit s6 thi khi viét 2 s& nay lién nhau ta duoc
(a+b) chir so.

Vi 10771 <22 < 10% va 10" <528 <10°

TAI LIEU TOAN HOC
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= 10°71.10%" < 2200 52008 102 10°

=107 <10%% <10,
Do dé: 2003=a+b-1=a+b=2004.
Vay s6 d6 6 2004 chit so.
*Thi du 2. Tim s 5cac chi s6 ctia cac s& n va m trong cac truong hop sau:
a) n=8.15".
b) m =4". 5%,
Phan tich: Nhém cac luy thira thich hop nham lam xuat hién luy thira cta 10, tir d6
1ap luén tim s6 chir s6 ctia sd do.
Hudng dan giai
a) Ta co:
n=8.15° =(2°) .(35) =2 3% 5°
=2, 3°,(2.5) =16.243 .10° = 3888. 10°.
SG 3888.10° gom 3888 theo sau 1a 5 chit s6 0 nén s8 nay c6 9 chit s6.
Vay s6n co 9 chit s6.
b) Ta co:
m=4" 5% =(22)". 5
=2%5% =27,(2.5% ) =128.10”.
SG 128.10” gom 128 theo sau la 25 chit s 0 nén s& nay cé tat ca 28 chit s6.
Vay s6 m co 28 chit sd.
C/BAI TAP VAN DUNG.
Bai 1. So sanh:
a) 243’ va 3.27°. ) 625° va 1257,

Bai 2: So sanh:

e) 99% va 9999". b) 3°° va 7*%.

d) 202°* va 303*". e) 11" va 377,
Bai 3: So sanh:

c) 8 va 3.4". f) 10" va 48.50°.
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i) 2% +3% +4% va 3.24", g) 1990" +1990° va 1991".

Bai 4: So sanh cac s6 sau: 199%° va 2003".
Bai 5: So sanh:
a) 787 -78" va 78" -78".
b) A =72%—72% va B=72% —72%
Bai 6: So sanh cac s6 sau: 3% va 112,
Bai 7. Chiing to rang: 57 <2% < 5%,
Bai 8: Chitng 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 céc so:
a) 50* va 2550".
b) 999" va 999999 .
Bai 13: Viét theo tir nho dén 16n: 2'*;37 va 57,
Bai 14: So sanh 2 s0: 12347 va 56789'***.
Bai 15: Goi m la s cac s6 ¢6 9 chit sO ma trong cach ghi ctia né khong ¢ chit s6 0. Hay so
sdnh m vdi 10.9°.

Bai 16: Cho A =1+2012+2012>+2012° +2012* +... +2012" +2012” va B=2012"-1. So

sanh A va B.
10 10 10 10
Bai 17: So sanh hai biéu thirc: B = % va C= w
3.2 2°.104
Bai 18: So sanh: M =8—33+87—4 va N :§+8%.
1 30 1 31
Bai 19: So sénh M va N biét: M=o "> ya N= 2+
19 +5 197 +5
1 1 1 1 \ 1

Bai 20: So sanh

+ + + + va .
101> 102% 103* 104*> 105° 223527
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Bai 21: So sdanh A = iz—l . lz—l . iz—l ....... 12—1 va —l.
2 3 4 100 2

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

a) 3<3"<234.

b) 8.16>2" >4.
Bai 23: Tim s6 tu nhién n biét rang: 4. 9 <2 3" <18, 2%°.
Bai 24: Cho A=3+3"+3"+....+3""  Tim s§ ty nhién n, biét 2A+3=3".
Bai 25: Tim céc s6 nguyén duwong m va n sao cho: 2™ —2" =256.
Bai 26: Tim s0 nguyén duong n biét:

a) 64 <2" <256.

b) 243>3" >9.
Bai 27: Tim s6 nguyén n 16n nhét sao cho: n** <6™.
Bai 28: Tim n € N biét:

a) 32<2"<512.

b*) 3" <n' <20°.

HUGNG DAN GIAI

Bai 1.

Pinh huong tw duy: Nhan thay, ¢ cau a) thi 243 va 27 la cac co s0 lién quan t6i lay
thir co s0 3, & cau b) thi 625 va 125 lién quan t6i lity thira co sO 5. Do d6 dé€ so sanh, ta
bién doi cac liy thira vé cac lity thira ¢d cung co s, roi dua vao so sanh s6 mit d€ so sanh
ching véi nhau.

Loi giai:

a) Ta cé: 243° =(3°) =3%; 3.27° =3,(3*) =335 =3

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

Bai 2:
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Phén tich: Nhan thdy, ¢ cau a) thi cac liy thita ¢6 chung s6 mii 10, ¢ cau b) thi cac
Ity thita ¢6 chung s& mi 100, ¢ cau c) thi cac lay thira ¢6 chung s6 mit 101, 6 cau d) cac
Ity thtra ¢6 chung s6 mit 660. Do dé dé so sanh, ta bién ddi cac lay thira vé cac liy thira co
cung sd md, roi dua vao so sanh co s d€ so sanh chiing véi nhau.

Loi giai:

a) Ta thay: 99 =(99?)" =(99.99)" ;9999 = (99.101)"

Vi (99.99)" <(99.101)" = 99% <9999".
b) Ta co: 3% = (35) =243, 730 _ (73) = 3431,
Vi 243'% <343 nén 3 <7
c) Ta co:

202 =(2.101)"" =(2%.101°) " =(8.101.1012) " =(808.101)""

303*2 =(3.101)""

(321012 )101 =(9.1012 )101

Vi 808.101* >9.101° nén 202°” > 303°*,

d) Ta co:
11979 < 17198 — (113) — 1331 (1)
37 = (372)" =1369% @)

Tt (1) va (2) suy ra: 117 <377,
Bai 3:

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

b) Ta co:
10" =2".5"=2.2°. 5", 48.50° =(3. 2*). (2. 5")=3. 2°. 5"
Vi2<3=22°5%<3.2° 5" =10" <48. 50°.

) Ta c6: 4% =(2%)* =(2.2)* =2%2% =(2%)° (22)"® =80 4",

24"°3=(8.3)".3=8".3"3=8"3"
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Vi 3" <4 = 81031 « 810415 — 430 5 3241

= 2% 41 3%0 143 53241,
d)Taco:
1990" +1990° = 19909.(1990 +1) =1991. 1990°

1991" =1991. 19971’

Vi 1990° <1991° nén 1990" +1990° < 1991,
Bai 4:

Bién déi a" vé dang: c.d", biéh d6i b" vé dang: e.d" r6i so sanh hai s6' ¢ va e. Tir do so sdnh
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% = 200 5% 5 2% 5% — 203" > 1997 .
Bai 5:

Bién déi a" vé dang: c.d*, bién doi b" vé dang: e.d" r6i so sinh hai s6" ¢ va e. Tir dd so sdnh
dwoc hai s6"a" va b" .

a) Ta co: 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

724 >72% = 72%.71>72%.71 = A > B.

Bai 6:

Ding tinh chat bic ciu: So sdnh hai s6 v6i s0'lity thira 10.
Ta c6: 3” <3% =(3*)"* =81"
112 = (11%)° =121 < 11%

Vi 81" <121 = 3” <117,
Bai 7.
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V6i bai nay , hoc sinh 16p 6 sé khong dinh hwéng dwgc cich lam , gido vién c6 thé goi i hoc

sinh so sanh: 2% > 5% va 2% < 5%,

Taco:2°=(2") =128, 57 =(5°) =125" =29 > 57 (1)

Lai c6: 2% =(2°) =512, 5% =(5') =625 = 2% <5” @)
T (1) va (2) =57 <2% <5°.
Bai 8:

Xét: a" bién doi dwoc vé dang: ¢*.d"
b" bién déi duwegc vé dang: e”.g"

Néu ¢ <e” va d* <g"thi ¢'.d" <e’.g".

Ta c6: 21 = 2190 05 ; 5863 — 5860 5

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

C6: 21 =1024, 5° =3025 = 2'°. 3 <55 = 21720, 3172 L 550

Co: 21970 =270 2270 " 3n so sanh 27270 vdi s6 2Y7%° .32 nhuw sau:
37 =2187; 2" =2048 = 37 > 2",
37 =(37)". 3¢ > (21)2¢ > (21). 26 =22,

Do dd: 217200270 < Q1720 3172 L 58D _y 91990 _ 5860

Ma 2° < 5% =219 < 550

Bai 9:

Ta cé: 2°=1025 ; 7° =343
=20 <3.7° = (2°) <3, (7)7
= 2790 378 771 (1)

Xét: 3% =3 35 =3 (3°)" <3 (2°) <2527 =2 (vi 3'<2")
- 3238 <2381 (2)

T (1) va (2), ta co: 2% < 2% 77
:>21999 < 7714

Bai 10.
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Duwea vé so sanh hai lity thira cting s6' mii
100 .
Ta c6: 32 — (32) — Q0. 2300 _ ( ) — 8190 3 8100 L gloo
- 2300 < 32()0 .
Bai 11:
Bién déi a" vé dang: c.d*, bién doi b" vé dang: e.d" rbi so sanh hai s6" ¢ va e. Tir do so sinh

dwoc hai s6"a" va b" .

Ta CO 7150 < 7250 (8 9) 2150'3100 (1)
377 >36" = (4. 9) =20, 30 ()
M‘a 2150‘ 3150 > 2150‘3100 (3)

Tt (1), (2), va (3) suy ra: 377 >71°.

Bai 12:

10
a) Ta co: 507 = [(50)2} =2500" <2550 = 5% < 2550".

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

Bai 13:
210 = (22)* =4% < 5% (1).
7 =(3%)=27"=3">5" 2).
=(5")” =25" (3).

Tir(1),(2) va (3) = 2! < 5% < 37.
Bai 14:

Ta c6: A=1234" > 1000 =(10°)""" =10

B=56789""* <100000™™ =(10°)"" = 10"

Vi 10" <107 = 56789'** <1234°°7.
Bai 15:

S6 ¢6 9 chir s0 la m trong do6 cac chit s6 a, #0 (i = 1;9) va c6 the giong nhau.
Tir tap hop s6 {1:2;3;4;5;6;7:8;9} mdi chit s8 @, c6 9 cach chon . Do d6 ta c6 s8 cac s6 ¢6 9

chi* s6 thoa man bai toan 1a m =9° s0.
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Tt d6: m=9"=9.9° <10.9°.
Bai 16:
Ta cd: A =1+2012+2012% +2012° +2012* +..
2012.A =2012 +2012% +2012° +2012* + ..
— 2012.A - A =2011A =2012"° -1
= A =(20127-1):2011<2012” 1.
Vay A<B.
Bai 17:

g 30114305 3°(11+5)

F2t 316
Co 2113+2 65 3 210(13+65) 3 2278 _3
28104 28104 104 '
Vay B=C.
Bai 18:
., 3 7 3 3 4 (3 3 4
Ta co: §+8_4_8_3+8_4+8_4_ ?4'8—4 84
7 3 3 4 3 (3 3 4
' s e e (88
.4 4 3 3 4 3 3 4
Vi 8_4 —3:> §+8_4 +8_4< §+8_4 +8_3
= M<N.
Bai 19:;
19% 19.(19% +5 19%
_ 931+5 nen 1OM = (31 +5) _ 931+95
19° +5 19° +5 19°* +5
19% +5 19.19* +5) 19% 4095
- 32+ nén 19N = (32 . )= 32+ -
19% +5 19% +5 19 +5
90 90
Vi >
19 +5 19% +5
90 90

+—>1+
19* +5 19% +5

Bai 20:
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. +20127" +20127

. +20127" +20127

90

19% +5°

90
+ .
19% +5

hay 19M >19N=M > N..
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Néu n la s6 te nhién 16n hon 1 thi ta cé:

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

n-1 n (@m-Dn @m-Dn (n-Ln n?

1 1 1
> <——.
n~ n-1 n

Ap dung vao bai toan ta duoc:

1 1 1
< f—
101> 100 101
1 1 1

< p—
102> 101 102

1 1 1
< —
105> 104 103
1 1 1 1 1
+ +.ot < -
101> 1022 1052 100 105
~105-100 _ 5 1
100.105 22525.3.7 225%3.7°
1 1 1
Vay ——+...... + < .
Y 022 105> 225237

Bai 21:

A 1a tich cta 99 s6 &m. Do do:

—A=[1‘B[l‘%}(l_%} ........ (1—10102j

3815 999
SR e

1.3 24 35 99.101
122435

D& dé rat gon ta viét tir dwdi dang tich cac s§ ty nhién lién tiép nhw sau:

A_1.2.3.4.5.6..........98.99 34.5..... 100.101 1 101_101> 1
2.345......99.100 2.34........ 99.100 100 2 200 2

1
Vay A <——.
ay 2

Bai 22:

Pua cac s6 vé cac lay thira c6 cung co sO .
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a) 3<3"<234=3'<3"<3=1<n<5

=nnhancacgiatrila: 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:
41,9 <27 3" <181, 2'° = (4.9) " <(2.3)" <(18.2)"
= 36" <6" <36"
= (62 )15 <6" < (62 )16
=6 <6" <6
=30<n<32
=n=31.
Bai 24:
Co 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:
Ta c6: 2™ —2° =256 =25 => 2°(2™" 1) = 2° (1).
Dé thay m #n, ta xét 2 truong hop:
Treong hop 1: Néu m—-n=1 thi tk (1) ta co:
2" (2-1)=2"=2"=2" >n=8 va m=9.
Truong hop 2: Néu m-n2>2
=2™" —1 la mot s6 1é 16n hon 1 nén vé tréi caa (1) chira thira s6 nguyén t6 1é
khi phan tach ra thtra s6 nguyén td, con v€ phai caa (1) chi chira thira s6 nguyén t6 2, do
d6 hai vé& ctia (1) mau thuan nhau.

Vay n=8 va m =91a dap s6 duy nhat.
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Bai 26:
a) Ta co: 64 <2" <256 =2° <2" <2°=6<n <8, ma n nguyén duwong, nén n=7.
b) Ta c6: 243>3">9=3°>3" >3°=5>n>2, ma n nguyén duwong nén n nhan cac
gia trila: 4; 3; 2.
Bai 27:

100

Taco: n™ =(n?)"; 6% =(6)" =216
n™ <6 =(n?)" <216™ = n’ < 216 (%)
= S0 nguyén 16n nhat thod man (*) la n=14.
Bai 28:
a) Voin € N, ta xét:

32<2" <= 2°<2" =5<n

2" <512 2"<2° =>n<9

Do d6: 5<n<9=ne{6;7;8}.
b) Véin € N, ta xét:

3% <n® <:>(33)6 <(n2)6 &3 <n’<27<n’
Nhan thay: 5° <27<6°,nén 6° <n> =6<n.

n?<20° & (n°) <(20°)' & n® <20° < n® <400
Nhén thay: 7° <400<8%, nén n’* <7° =n<7

Do dé: 6£n£7:>ne{6;7}.

CHU D‘ﬁ 4.
CAC DANG TOAN VA PHUONG PHAP
CHUNG MINH CHIA HET

A/ KIEN THUC CAN NHO.

1. Dinh nghia
Cho 2 s6 tw nhién a va b, trong d6 b khac 0, néu ¢6 s6 ty nhién x sao cho b.x = a, thi ta

noia chia hét chob vata cd phép chia héta: b =x
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2.Cdc ddu hiéu chia hét
a) Dau hiéu chia hét cho 2
Mot s8 chia hét cho 2 khi va chi khi chi¥ s8 tan cling ctia s6 d6 1a s& chan.
b) Dau hiéu chia hét cho 3 (hodc 9)
Mot sd chia hét cho 3 (hodc 9) khi va chi khi tong cac chi s& cta sd d6 chia hét cho 3 (hoac
9).
Chii 1j: Mot sd chia cho 3 (hodc 9) d bao nhiéu thi tong cac chit s6 ctua sd d6 chia cho 3
(hodc 9) ciing d bdy nhiéu va ngoc lai
c) Dau hiéu chia hét cho 5
Mot s6 chia hét cho 5 khi va chi khi chi s6 tan cung b?mg 0 hoac 5
d) Dau hiéu chia hét cho 4 (hoac 25)
Mot s6 chia hét cho 4 (hoac 25) khi va chi khi 2 chit sO tan cung cta s6 do6 chia hét cho 4
(hoac 25)
e) Dau hiéu chia hét cho 8 (hoac 125)
Mot s6 chia hét cho 8 hodc 125 khi va chi khi 3 chit s tan cung ctia s6 dé chia hét cho 8
hoac 125.
f) Dau hiéu chi hét cho 11
Mot s6 chi hét cho 11 khi va chi khi hiéu gitta tong cac chit sO hang 1é va tong cac chit s6
hang chan (t trai sang phai) chia hét cho 11.
3. Tinh chit ciia 2 quan hé chia hét
+ 0 chia hét cho b vdi b 1a sO tw nhién khac 0
+ a chia hét cho a vdi moi a la s6 tw nhién khac 0
+ Neéu a chia hét cho b va b chia hét choathia=b
+ Neéu a chia hét cho b va b chia hét cho c thi a chia hét cho ¢
+ Neéu a chia hét cho b va a chia hét cho ¢ ma (b, ¢) = 1 thi a chia hét cho b.c
+ Neéu a chia hét cho m va a chia hét cho n thi a chia hét cho BCNN(m,n)
+ Neéu a.b chia hét cho ¢ va (b,c) =1 thi a chia hét cho ¢
+ Néu a chia hét cho m thi k.a chia hét cho m v&i moi k 1a sO tw nhién.

+Neéu a chia hét cho m, b chia hét cho m thi (atb) chia hét cho m
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+ Neéu a chia hét cho m, b khong chia hét cho m thi (atb) khéng chia hét cho m

+ Néu a chia hét cho m, b chia hét cho n thi a.b chia hét cho m.n

+ Néu (a.b) chia hét cho m va m la s6 nguyén td thi a chia hét cho m hodc b chia hét cho
m.

+ Néu a chia hét cho m thi a chia hét cho m véin la so ty nhién

+ Néu a chia hét cho b thi ar chia hét cho b~ vdin 1a s6 tu nhién

II/ CAC PHUONG PHAP CHUNG MINH
1. phong phip 1: Dua vao dinh nghia phép chia hét

Dé chiing minh a chia hét cho b ( b khac 0), ta biéu dién s6 a dé6i dang mot tich cac
thita s8, trong d6 ¢6 1 thita s6 bang b (hodc chia hét chob). a=b.k (k € N) hodc a=m.k (
m chia hét cho b)

*Thi du 1. Chting to rang s8 c6 dang aaaaaa bao gio cling chia hét cho 7

Huéng dan giai

aaaaaa =a.111111=a.7.15873 chia hét cho7
*Thi du 2. Ching td r:?mg s0 c6 dang abcabc bao gio cling chia hét cho 11, chia hét cho
7 va chia hét cho 13.
Huéng dan giai
Tacé: abcabc = abc000+abc = abc.(1000+1) =abc.1001 = abc.11.7.13 nén abcabc
chia hét cho 11, chia hét cho 7 va chia hét cho 13.
*Thi du 3. Chtng minh rang, néu 1dy mot s§ c6 2 chit s§ cong véi s8 gom 2 chit s6 dy
viét theo thit tw ngoc lai, ta luén dgc mot s6 chia hét cho 11
Huéng dan giai
Goi2s§d6laab vaba.Ta co:
ab+ba=10a+b+10b+a=1la+11b=11(a+b) chia hétcho 11
2. Phong phdp 2 : Ding cdc tinh chit ciia phép chia hét.
2.1. Dung tinh chdt chia hét ciia mgt tong, mot hiéu
* D€ chiing minh a chia hét cho b (b # 0) ta c6 thé lam nh sau:

- Vieta=m+nma m:bvan:b

- Vieta=m-nma m:bvan:b
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* D€ chirng minh a khong chia hét cho b ta viét a ddi dang tdng ctia cac s6 ma chi c6 mot
s0 hang ctia tong khong chia hét cho b, con cac sd hang khac déu chia hét cho b.
*Thidul. Ching tdrang:
a) Tong cua 3 sO tu nhién lién ti€p 1a mot s6 chia hét cho 3
b) Tong cua 4 s6 tu nhién lién ti€p la mot s6 khong chia hét cho 4.
Hudéng dan giai
a) Goi3s0 tunhiénlién tiéplan, n+1,n+2.

Tong caa3s6dola:n+(n+l)+(n+2)=3n+3=3(n+1):3

b) Goi 4 s6 tu nhién lién tiép la : n, n+1, n+2, n+3. Tdng cua 4 s6 d6 la : n + (n+1) + (n+2)
+(n+3) =4n + 6 =4n + 4 + 2 = 4(n+1) + 2 khong chia hét cho 4
Vay tong cua 4 s6 ty nhién lién ti€p khong chia hét cho 4.
Chit yj: Téng ctia n s6ty nhién lién tiép chuwa chic da chia hét cho n.
2.2 Dung tinh chat chia hét cia 1 tich.
D& chiing minh a chia hét cho b (b # 0) ta c6 thé chitng minh bang mot trong cac

cach sau:

+ Ta chitng minh (a.m) chia hét cho b; (m, b) =1 = a chia hét cho b

+Biéu dién b = m.n véi (m,n)=1, sau d6 chting minh a chia hét cho m, a chia hét chon

+ Bi€u dién a= ai. a2, b = bibs, r6i chitng minh a1 chia hét cho bs; a2 chia hét cho b2

*Thidul. chingminh (1980a+ 1995b) chia hét cho 15 véi V a, b 1a s6 tw nhién.
Huéng dan giai

Vi 1980 chia hét cho 3 nén 1980.a chia hét cho 3 vdi V a.

Vi 1995 chia hét cho 3 nén 1995.b chia hét cho 3 véiV b

Nén (1980a + 1995b) chia hét cho 3.

Chang minh tong tu ta co: (1980a + 1995b) chia hét cho 5 véi V a, b ma (3,5) = 1.

= (1980 a + 1995b) chia hét cho 15

*Thi du 2. Chtng minh rang tich ctia 2 s§ chén lién tiép ludn chia hét cho 8.
Hudéng dan giai

Goi 2 s8 chdn lién tiép 12 2n, 2n +2 (n € N)

Tich ctia 2 6 chan lién tiép 1a 2n.(2n +2) = 4.n.(n+1)
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Vi nvan+1la2s0 te nhién lién ti€p nén n.(n+ 1) chia hét cho 2
Ma 4 chia hét cho 4 nén 4.n.(n+1) chia hét cho (4.2)
= 4.n.(n+1) chia hét cho 8
= 2n.(2n + 2) chia hét cho 8
Nhin xét : Nh vdy khi gdp nhitng bai todn chitng minh mot tong, mgt hi¢u hodc mot tich chia hét
cho mgt s6’ma cdc tong, higu, tich do cd thé phan tich doc thanh tich cdc thira so, ta thong sir dung
cdc tinh chdt cia phép chia hét.
3. Phong phdp 3: Dung dinh li vé chia c6 d
Dbé€ chitng minh n chia hét cho p ta xét moi trong hop vé s6 d khi chia n cho p:
Tavietn=pk+r, trong dd r=0, 1, ..., p-1; k € N. R6i xét tat ca cac trong hop cuar.
*Thidul. Ching to rang véi moi s6 tie nhién n thi tich (n + 3).(n +6) chia hét cho 2.
Hudéng dan giai

Véimoin ta cd thé viét hodc n =2k + 1 hodc n=2k
- Véin= 2k +1 ta co:

(n+3).(n+6) = (2k+1 +3).(2k+1+6) = (2k+4).(2k+7) = 2.(k+2).(2k+7) chia hét cho 2.
-Véin=2ktaco:

(1n+3)(n+6) = (2k+3)(2k+6) = (2k+3)(k+3).2 chia hét cho 2.

Vay véi moin e N thi (n+3)(n+6) chia hét cho 2.
*Thidu 2. Chtng minh ring:
a) Tich cua 3 s0 tu nhién lién ti€p chia hét cho 3
b) Tich cta 4 s6 tw nhién lién ti€p chia hét cho 4.

Huéng dan giai

a) Goi 3 s0 tw nhién lién tiép lan, n+1, n+2
Tich cta s6 tw nhién lién tiép 1a : n.(n+1).(n+2)
Moi s8 tu nhién khi chia cho 3 ¢6 thé nhan mét trong cac s6 d 0;1;2
- Néu r = 0 thi n chia hét cho 3 = n.(n + 1).(n+ 2) chia hét cho 3
_Nétr=1thin=3k+1 (k 1 s8 tu nhién)
= n+2 =3k +1 + 2 = (3 k +3) chia hét cho 3

=n. (n+1).(n+2) chia hét cho 3
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- Néu r =2 thi n = 3k+ 2 (k la s0 tw nhién)
= n+1 =3k +2 +1 = 3k +3 chia hét cho 3
=n.(n+1) . (n+2) chia hét cho 3
Tom lai, n.(n+1).(n+2) chia hét cho 3 véi moi n 1a s6 tw nhién.
b) Chttng minh tong tw ta c6: n.(n+1).( n+2).( n+3) chia hét cho 4 véi mei n la s6 tu nhién.
Sau khi giai bai tap tap nay, gido vién yéu cau hoc sinh néu bai tap nay ¢ dang tong quat.
Nhan xét: Tich ctiia n s0 tw nhién lién tiép ludn chia hét cho n.
Gido vién nhdn xét: Phwong phdp nay thwong dweoc siw dung khi chitng minh mgt biéu thirc cé
chita bién chia hét cho cic s6"tw nhién c6 mgt chiv s6. Khi chitng minh mot biéu thirc chia hét cho
cdc s0tw nhién 16n hon 10 ta khong sir dung phwong phdp nay vi phdi xét nhiéu trieong hop.
4. Phuong phdp 4: Dung cac dau hiéu chia hét c6 lién quan dén chir s6 tin cung.
*#Thidul. Ching minh r.’i’mg (9999931 — 555557'%7) chia hét cho 10.

Huéng dan giai

Ta c6 : 9999931%° = [ (9999934)%. 999993%] = ..1....7 = ..7

555557197= (5555574)4°.555557 = ...1...7 = .7

= 99999319% — 555557197 = ...0 chia hét cho 10 ( dpcm)
*Thi du2. Chiéing minh rdng: 10 +8 chia hét cho 72
Huéng dan giai

Tac610%+8=(100..0 + 8)=100...08 c6 tong cac chit s6 bang 9 nén chia hét cho 9.

28 chir s6 0 27 chit s 0
10 +8==100...08 c6 tan cling bang 008 nén chia hét cho 8.
\_Y_J
27 chir s6 0

Vi (8,9)=1nén 10+ 8 : (8.9) hay 10%+8:72.

* Nhan xét: Phong phdp nay thong sir dung dé’ chitng minh cdc bai todn ma so’ chia la cic s6 tron
chuc (10, 100, ...) hay cdic s6 chia ma dau hi¢u chia hét cé lién quan dén chit s6 tan cung (vi du : 5,
4, 8, 25, 125), hodc s6"chia co thé phin tich thanh tich cdc s6 cé dang nh trén.

5. Phong phdp 5: St dung nguyén tac Dirichlet.

Noi dung ctia nguyén tic Pirichlet: “Néu c6 n+1 con thd, xép vao n chudng, thi it nhat 1

chudng chita tir 2 con tho tro lén”.
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*Thi du 1. Chiing minh rang trong 6 s§ tw nhién bat ki ludn tim doc 2 s8 ¢6 hiéu chia
hét cho 5.

Huéng dan giai
Mot s6 khi chia cho 5 ¢6 thé nhan mot trong cacs6 d 1a: 0; 1; 2; 3; 4.
Trong 6 s6 tw nhién bat ki khi chia cho 5 ludn ton tai it nhat 2 s& c6 cung sd d ( nguyén tic
Dirichlet).

= Hiéu cua 2 s0 chia hét cho 5.

BAI TAP VAN DUNG

Bai 1. a) Tim tit cd cdc s6'x,y dé’s6” 34x5Y chia hét cho 36.
b) Tim cic chir s6'x, y d¢" 21Xy chia hét cho 3, 4,5 .
Bai 2. Cho cac chit s6 0, a, b. Hay viét tat ca cac s6 c6 3 chit sO tao boi 3 sd trén. Ching

minh rdng tong tat ca cac s6 d6 chia hét 211

Bai3. a) Cho A=2+22+423+...+2%, Chitng minh ring : A3; A7; A 15

b) Cho B =3+ 3%+ 3%+ ...+ 319" Chitng minh rang : B chia hét cho 13 va B chia hét cho 41.
Bai 4. Cho a-b chia hét cho 6. Chitng minh c4c bi€u thitc sau chia hét cho 6.

a)a+5b; b) a+17b; c) a-13b.
Bai 5. Ching minh rang: (9" + 1994%) chia hét cho 5

Bai 6. Tim s6 tw nhién n d€ (3n+10) chia hét cho (n+2)

‘. . ~ . ~ N+15
Bai 7. Tim sO ty nhién n dé

l1a so ty nhién.
n+3

Bai 8. Ching minh rang véi moi s6 tu nhién n thi (3n +1, 4n+ 1) =1

Bai 9. Trong 45 hoc sinh lam bai kiém tra, khong c6 ai bi diém déi 2, chi ¢6 2 hoc sinh duoc
diém 10. Chttng minh rang it nhat ciing tim dgc 6 hoc sinh c6 diém kiém tra bang nhau.

Bai 10. Chting minh rang néu abc : 37 thi cab: 37 va bca: 37

Bai 11. Chting minh rang néu ( 6x + 11y ) chia hét cho 31 thi ( x + 7y) chia hét cho 31 véi

moi sO tw nhién x, y.
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Bai 12: Mot s6 khi chia cho 6 d 4, khi chia cho 7 d 6, chia cho 11 d 3. Tim d cho phép chia

s6 d6 cho 642.

Bai 13:

a) Phai viét thém vao bén phai sd 579 ba cht s6 nao d€ doc so chia hét cho cacsd5,7,97?
b) Phai viét thém vao bén phai s6 523 ba chit s6 nao d€ doc s6 chia hét cho cacsd 6,7, 8, 9?
Bai 14: Mot ban viét cac s8 tir 1 dén abc . Ban d6 phai viét tdt ca m chit 6. Biét rang m
chia hét cho abc , tim abc .

Bai 15: Chting minh rang: 2n + 11 ... 1 chia hét cho 3.
H_J

n chi sbé

HUONG DAN GIAI
Bai 1.

Vi (4;9) = 1 nén 34x5y chia hét cho 36 < 34x5y chia hét cho 9 va 34x5y chia hét cho 4.

Ta c6: 34x5y chia hét cho 4 < 5y chia hét cho 4 < ye{ 2;6}.
34x5y chia hét cho 9 & ( 3+4+x+5+y) chia hét cho 9

< (12+x+y) chia hét cho 9

Vi x,y la cc chit s6 nén x+y e { 6;,15}.

Néu y =2 thi x =4 hodc x = 13 >9 (loai)

Néu y =6 thi x =0 hodc x =9

Vay cac sO phai tim la: 34452; 34056;34956

b) Taco: 21xy :5 &y e {0;5}.

Néu y =5 thi 21xy khéng chia hét cho 4

Néu y =0 thi 21xy chia hét cho4 ¢ x0:4= x < {0;2;4;6;8}. (1)

2IX013® 2+1+x+0)13® (3+x) 3= xe {0;3;6:9).  (2)

Kéthop (1) va (2) = x e {0; 6}.

Vay céc s6 can tim la: 2100 ; 2160

Bai 2.
Tat ca cac sO co 3 chit sO tao bdi 3 chir s6 0, a, b 1a: alb;ab0;ba0;b0a
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Téng ctia cac s d6 la: a0b+ab0+ba0+b0a= 100a +b +100a +10b +100b +10a +100b +a =
211a +211b = 211(a+b) chia hét cho 211.
Bai 3.
FA=2422423 4+ 4200 =(2+22) + (23 + 24) + ...+ (259 + 290) =
=2(1+2) + 23 (142) + ... + 2% (142) = 2.3+ 2%. 3 +.... +2%. 3 =
=3.(2+ 23+ ... +2%) chia hét cho 3
FA= (24 2%+ 2%) + (244+25+20) + ... + (258 + 259 + 290)

2.(1+2+ 4) + 24( 1+42+4) +... + 258( 1+ 2+4)

= 2.7 4287+ ...+ 287 =7( 2424 +... + 25) chia hét cho 7
*A= (24 224 234 24) + .+ (257 + 2% 4 259 4 260)

= 2(142+4+8) +... + 257 ( 142+4+8) = 15( 2+ 2° + ... + 2%) chia hét cho 15.
Vay A chia hét cho 3, A chia hét cho 7 va A chia hét cho 15.
b)B=3+3+35+ ...+ 3"

=(3+3%+3% + (37 + 3431 + ... + ( 3197+ 3198 + 31991)
=3(1+3% +3%) + 37( 1+ 34+3%) + ... + 319(1+ 32+3%)
=3.91+37.91 + ... + 31791

=91(3+3+...+397) : 13 (vi 91 : 13)

B=(3+33+3°+37) + (3% + 3"+ 313+ 315) + ... + (3195 + 3197 + 319894 31991)
=3(1+3%+3%+3° + 31 + 32+ 34 + 36) + ... + 3195(1 + 3% + 3¢ + 3°)
=3. 820 +37.820 + ... + 319%5.820
=820(3+3%+...+ 3195 141 (vi820 :41)

Bai 4.
a) Taco:a+5b=a+6b-b=(a-b)+6b:6(vi(a-b):6vaéb:6)

b) a+17b=(a-b)+18b:6 [vi (a-b):6va 18bi6]
) a-13b=(a-b)-12b:6 [vi (a-b)i6va 12b:6]

Bai 5.
Ta cé: 920 = (9)n = 81n= .1
1994% = (19942)%. 1994 =...6 6. 1994 = ...6 .1994 = ..4

Do d6: 920 +1994% = .1 + .4 = ..5 chia hét cho 5
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Bai 6.
Cich 1: Ta co: 3n+10 = 3(n+2) +4

Ma 3.(n+2) chia hét cho (n+2)

Do d6 (3n+10) chia hét cho (n+2) <=>4 chia hét cho (n+2) < (n+2) la éc cta 4.
< (n+2) e {1;2;4}

=n e {0;2}

Vay véin e {0;2 } thi (3n+10) chia hét cho (n+2)

Cdch 2: (3n+10) chia hét cho (n+2)

Ma (n+2) chia hét cho (n+2) => 3(n+2) chia hét cho (n+2)

=>[ (3n +10) - (3n +6)] chia hét cho (n+2)

=>4 chia hét cho (n+2)

dén day giai ti€p nh ¢ cach 1.

Bai 7.

pa n+15

n+3

la s& 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)

& (n+3) la U(12) = {1,2;3;4,6;12}

& n €{0;1;3;9}

n+15

Vay vdin e {0;1;3;9} th
24 < } n+3

1a sO tu nhién

Bai 8.
Goid1aUC(3n+1,4n +1)

3n+1:d _ 4.(3n+1):d
4n+1:d 3.(4n+1):d

—(12n+4-12n-3):d
=1:d=> d=1

=(3n+1,4n+1)=1
Bai 9.

Swu tAm va téng hop 039.373.2038 TAI LIEU TOAN HOC



Website:tailieumontoan.com

C6 45 -2 = 43 hoc sinh doc phan chia va 8 loai diém ( t& 2 dén 9). Gia st mdi diém trong 8
loai la di€ém khong c6 qua 5 hoc sinh, thi 16p hoc khong c6 qua 8.5 =40 hoc sinh ( it hon 43
hoc sinh)

Vay ton tai it nhat c6 6 hoc sinh cé diém kiém tra bang nhau.

Bai 10.

Vi abc: 37 nén ( 100a + 10b +¢) : 37

= 10.(100a + 10b + ¢) : 37

— [ 10.(100a + 10b + ) - 999a] : 37 ( vi 999:37)

= (100b + 10c+a) : 37

— bca 37

Mt khac : abc+cab+bca = 100a + 10b+ ¢ + 100c + 10a +b + 100b + 10c +a=37.3. ( a+b +¢)
137

Ma abc + bca : 37

= bca :37

Bai 11.
Vi (6x+11y) i 31 nén (6x+ 11y +31y) 31

— ( 6x+42y) 31 =6(x+7y) 3l
ma (6,31)=1=(x+7y):31(dpcm).
Bai 12:

Goi s6 dd la a.
Theo baira, tacd a=6k+4=7q+6=11p+3 (k, q, pla cacthong vala cac s6 tw nhién).

Suyra:a+8=6k+4+8=6(k+2):6
a+8=7q+6+8=7(q+2):7
a+8=1lp+3+8=11(p +1):11

suy ra (a+8)1a BC (6,7,11), ma BCNN(6,7,11) = 462
— (a+8):i462
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= (a+8) =462.m (meN)

— a=462.m - 8 =462.(m - 1) + 454

= a=462.n+454 (neN)

Vay a chia cho 462 d 454.

Bai 13:

a) Gia st s8 viét thém 1a abc . Ta c6 579abc chia hét cho 5,7 ,9 suy ra 579abc chia hét cho
5.7.9=315.(vi3,5,7 d6i mdt nguyén td cung nhau)

Mt khac 579abc = 579000 + abc = ( 315.1838 + 30 + abc) : 315
Ma 315.1838: 315 suy ra (30 + abc ):315

Do 30 < 30+ abc < 30 +999 = 1029

nén (30 + abc ) e { 315; 630; 945}

suy ra abc e {285; 600; 915}

Vay 3 s0 co thé viét thém la 285; 600; 915.

b) Goi s6 phai viét thém 12 abc . Ta c6 :

523abc chia hét cho 6, 7, 8, 9 nén 523abc chia hét cho BCNN(6,7,8,9) = 504.
Mt khac 523abc =523000 + abc =504.1037 + 352 + abc .

Vi 504. 1037 : 504 nén (352 + abc ) 504 <« abc =k.504-352véike N=ke {1;2}

< abc e {152 ; 656}

Vay 2 s0 c6 thé viét thém la 152 va 656.
Bai 14:
Tt 1 dén abc , ban d6 phai viét s6 chi sd 1a :
M=1.9+2.90+3. (abc -99)=3. abc - 108

Theobaira m: abc < (3. abc -108): abc < 108: abc

& abc =108
Vay ban dé da viét cac so ty nhién tir 1 dén 108.

Bai15: * Cich1: Taco:2n+ 11..1=3n+(11..1-n)
ﬁ_}

H_J N z
.z n chir s6
n chir so
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Vi mot sd chia cho 3 d bao nhiéu thi tong cac chit sd cta sd ay chia cho 3 cling d bdy nhiéu

nén 11... 1 van c6 cung so d khi chia cho 3

N
n chir so

= 11...1 - n chia hét cho 3

n chir s6

Vay 3n+ (11..1-n):3hay2n+11..1 :3

N |
n chir s6 n chir s6

*Cach 2: véimoin € N ta co hoacn =3k hoacn =3k + 1 hoac n=3k+2 (keN)

- Néun=3k =2n+11..1=23k+11...1:3
¥Rt sb 3k ¢hir sb

- Néun=3k+1=2n+11..1=2(3k+1)+11..1 =6k + 11...13 chia hét cho 3.
H_J \ J .
n chir s 3k+1 chi*sd 3k chir sé 1

- Néun=3k+2=2n+11..1= 2( 3k+2) +11..1
N M
n chir s6 3k+2 chir sO

=6k +3+11...12 chia hét cho 3
3k +1 chir s

(visd 11..12 c6 tdng cac chir s& bang 3k + 3 chia hét cho 3)
S/~  x
3k +1 chi» sO

CHU PE 5:
LIEN HE PHEP CHIA CO DU VOI PHEP CHIA HET.
BAI TOAN UOC VA BOL
UOC CHUNG (UCLN) VA BOI CHUNG (BCNN).

A/KIEN THUC CAN NHO.
1. Uéc va Boi ctia mot s6 nguyén

Véi a,beZ va b#0. Néu co s6 nguyén q sao cho a =b.q thi ta ndi a chia hét cho b.
Ta con noi a la boi caa b va b 1la wdc caa a.
2. Nhan xét

- Néu a = b.q thi ta néi a chia cho b dwgc qvaviét a:b=q.

- 56 0 1a boi ciia moi s6 nguyén khac 0. S6 0 khéng phai la wde ctia bat ki s6 nguyén
nao.
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- Cécs0 1 va-1 la wdc cia moi s6 nguyén.
3. Lién hé phép chia c¢é du v6i phép chia hét.
Néu s0 tw nhién a chia cho s6 ty nhién b dwocsd duwlak thisd (a—-k) i b
4. U6c chung ctia hai hay nhiéu s6 1a wéc ctia tat ca cac sd do.
Uéc chung ctia cac s6 a, b, ¢ duoc ki hiéu 1a UC(a, b, c).
5. Boi chung cua hai hay nhiéu s6 1a bdi cua tat ca cac s6 do.
Boi chung ctia cac s0 a, b, ¢ dwgc ki hiéu la: BC(a, b, ¢).
6. Udc chung 16n nhat. Boi chung nhé nhat
* U6c chung 16n nhét ctia hai hay nhiéu s8 la s& 16n nhét trong tap hop cic wdc
chung ctia cac s6 do.
* Boi chung nhé nhat ctia hai hay nhiéu s6 la s6 nho nhat khac khong trong tap hop
cac bdi chung cuia cac s6 do.

B/ BAI TAP VAN DUNG.

Dang 1: Tim s6 tw nhién n d€ théa min diéu kién chia hét (s6 da cho 1a s6 tw nhién, s6
nguyén)

Bai 1. Tim s6 tw nhién n d€ (3n + 14) chia hét cho (n +2).

Loi giai
Taco5n+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.
Sn+2) ell;2; 4}
=ne{0;2}.
Vay voin €{0; 2} thi (5n + 14) chia hét cho (n +2).

n+15
n+3

Bai 2: Tim sO tw nhién n dé la s tw nhién.
Loi giai
n+15

bé la s tw nhién thi (n + 15) chia hét cho (n + 3).

n+3
= [(n+15) - (n + 3)] chia hét cho (n + 3).
< 12 chia hét cho (n +3) .
o m+3)1aU(12)=1{1;2; 3; 4; 6; 12}.
<ne{0;1;3;9}.

n+15
n+3

Vay véin € {0; 1; 3; 9} thi 1a so tw nhién.
Bai 3: Tim sO tw nhién n d€ 3n + 4 chia hét chon - 1.
Loi giai
Pé 3n+4in-1<[1.3n+4)—-3.(n-1)] in—-1<7in—lhayn-1 € U®)
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n—1=1_
“lh_1=7

n=2
n=2=8

Vay véin=2hodc n=8thi3n+4: n-1

Bai 4: Tim sO tw nhién sao cho 4n - 5 chia hét cho 2n -1
Loi giai

Taco4n-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
Bai 5: Tim sO te nhiénn d&n2+3n+6 : n+ 3.
Loi giai
n?+3n+6:n+3
nn+3)+6 :n+3 < 6:n+3
=>n+3 € U(®)={1;2;3;6}=>n=0;n=3.
Bai6: Tima e Ndéa+1labdichaa-1
Loi giai
b€ a+11abji cta a -1 nén thi atl 1y s nguyéna—+1=1+i
a-1 a-1 a-1

=a-1€UQ2)={1,1,2}
=>a ={0,2,3} (théa man a € N)

Bai 7: Tim s6 nguyén n dé: 5+n*—2n chia hét cho n—-2

Loi giai
Tacé 5+n°>-2n =5+n(n-2)
=>5+n°-2n i (n-2)khi5:(n-2)
=>n-2€U(B)=1{>5-1,1,5}
=>ne€{-3,1,37}
n+1

Bai 8: Tim tat ca cac s6 nguyén n d€ phan sd [ —5 co gia tri la mot s6 nguyén.
Loi giai
n+1 , )
n_o lasdnguyénkhi (n+1):in-2
Tacé: n+1=[(n-2)+3]

Vay (n+1)in-2 khi 3§n—2—>n—2€U(3)={il;13}_>ne{_1;1;3;5}
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Bai9. ChoA = N—1

. Tim n nguyén d€ A la mét sd nguyén.

n+4
Loi giai
A= n-1 _ n+4—5=1_ 5
n+4 n+4 n+4

Véin nguyén, A nhan gid tri nguyén <> 5: n+4 hayn+4 eU(5)

Lap luan tim ra duocn=-9, -5,-3, 1

Bai 10: Tim s0 nguyén n dé€ phan so an+S

c6 gia tri la mot s6 nguyén

Loi giai
Ta cd 4n+5_ 4n-2+7 n2n-1)+7 7
2n-1 2n-1 2n-1 2n-1
» 4n+5
Vin nguyén nén dé nguyeén thi nguyén
guy on—1 guy on—1 guy

=2n-1e U®@®)={-7;-1;1,7)
&S 2ne {6,028 ©ne{-301;4}

Vay véin € {-3;0; 1; 4} thi 4n+5
2n-1

c6 gia tri la mot s6 nguyén

2n+2+5n+17_ 3n
n+2 n+2 n+2

Bai 11: Tim s6 tw nhién n d€ biéu thitc sau la sO ty nhién: B =

Loi giai
B_2n+2+5n+17_ 3 2n+2+5n+17-3n 4n+19
n+2 n+2 n+2 n+2 n+2
g 4n+19 _4(n+2)+11_, 11
n+2 n+2 n+2

11
n+2

= 11} (n+2) = n+2 € UA1) = {£];+11}

Dé B la s6 tu nhién thi 1a s ty nhién

Don+2>1nén n+2=11 =>n=9

Vayn=9thiB e N

DANG 2. TIM SO NGUYEN DUONG KHI BIET MOT SO YEU TO TRONG PO CO
CAC DU KIEN VE UCLN VA BCNN.

* Néu biet UCLN(a, b) = K thi a = K.m va b= K.n véi UCLN(m; n) = 1 (Ia diéu kién ctia s’
m, n can tim) , tie do tim dwoc a va b.

* Néu biét BCNN (a, b) = K thi ta goi UCLN(a; b) = d thi a = m.d va b = n.d v6i UCLN(m;
n) =1 (la diéu kién ctia s6'm, n cin tim) , tie do tim dwoc a va b.

Bai 1. Tim hai s8 tw nhién a, b, biét rang: a + b = 162 va UCLN(a, b) = 18
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-----

Giase a<h
Taco: a+b=162; (a,b)=18

{a=18m {(m,n) =1
Dit -

b=18n

T a+h=162=18(m+n)=162<m+n=9

m<n

Lap bang;:
m 1 2 3 4
n 8 7 6 5
a 18 36 loai 72
b 144 126 90
Do (m,n)=1

K&t luan: Céc s8 can tim 1a: (18,144);(36,126);(72,90)

Bai 2. Tim hai s8 nho hon 200, biét hiéu ctia chiing bang 90 va UCLN 1la 15
Loi giai

Goi hai s6 can tim a a, b (8,b € N;a,b < 200)

Ta c6: a-b=90;(a,b) =15

a=15m (m,n)=1 (m,n)=1
bat = =
b=15.n 15(m-n)=90 |[m-n=6
. 2.b < 200 15m<200 [(m<13
ico: a, = =
o 15n1<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 3. Tim hai s8 tw nhién c6 tich bang 432 va UCLN bang 6

Ta co:

ab=432; (a,b)=6 (a<h)
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mn =12

Pst a=6m;b=6n=<(m,n)=1
m<n
m n a b
1 12 6 72
3 4 18 24

Vay (a,h) =(6,72);(18,24)

Bai 4. Tim hai s6 tw nhién a va b, biét: BCNN (a,b) = 300;UCLN (a,b) =15
Loi giai

Ta c6: ab = 300.15 = 4500(2)

Gia stt a < b;UCLN (a,b) =15

. a=15m (m,n)=1 mn =20
bit - ; (1) > 15m.15n = 4500 —

b=15n m<n m<n

Ta c6 bang:

m n a b

1 20 15 300

4 5 60 75
Bai 5. Tim hai s0 a, b biét 7a=11b va UCLN(a; b)= 45

Loi giai
Tt gia thiét=>a>b
a =453

Tir UCLN(a; b) = 45=> {b I, (a;b)=1(a >b)

ca 11 a 11 [a=11 a=45.11=495
My 2t a b) =1
ThTT7 Ty 7 >{b1=7 vi (a:h) {b=45.7=315

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

Bai 6. Tim hai s0 ty nhién a, b sao cho tdng caa UCLN va BCNN la 15
Loi giai

Giastta<b
a=d.a,
b=db
Nén BCNN(a; b) =a,.b,.d
Theo bai ra ta c: d +a,bd =15=>d(1+a.h)=15=>d eU (15)={1;3;515}, Ma d < 15,

Goi d=UCLN( a; b) =>{ (a, <b,).(a;b)=1, va d<i5
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a=1l=>a=1
b=14=>b=14
a=1=>a=3

b =4=>b=12
a=1l=>a=>5
b =2=>b=10
Vay céc cdp so (a; b) can tim la: (1;14), (2;7), (3; 12), (5; 10) va dao nguoc lai

TH1:d=1=> al.b1=14:>{
TH2: d =3:>a1.b1=4=>{

TH3 : d:5:>a1.b1=2:>{

DANG 3: LIEN HE PHEP CHIA CO DU VOI PHEP CHIA HET, BCNN, UCLN.

* Néu so tw nhién a chia cho so tw nhién b dwoc s6'dwlak=>a-k i b
*Néua :bvaa:icmaUCLN(a, b)=1=>a chia hét cho tichb.c (a, b, c EN)
*Néu a :bvaa icmaalasdnhonhit=>a=BCNN(a, b) (a, b, c EN)
*Néua:bvam :bmablén nhidt=>b=UCLN(a, m) (a, b, m EN)

Bai 1: Ban Nam nghi 1 s6 ¢ 3 chira s, néu bét s6 d6 di 8 thi duoc 156 : 7, néu bét sd do di
9 thi dugc 150 :8, néu bt s6 d6 di 10 thi duoc 1 s6 : 9, Hoi ban Nam nghi s6 nao?
Loi giai
Goi x 1a s6 ban Nam da nghi, DK: 99<x<1000
x—8:7 x—1:7
Theo baira 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 2: Tim s6 ti nhién a nho nhat sao cho chia a cho 3, cho 5, cho 7 dwoc cac sd du theo thir

twla2 3,4
Loi giai
Theo bai ra ta co:
a=3m+2 2a=6m+4 2a-1:3
a=5n+3(m,n,peN)=>:2a=10n+6 =>12a-1:5=>2a-1e BC(3;5;7)
a=7p+4 2a=14p+8 |2a-1i7
Vi a nho nhat nén 2a - 1 nho nhat khac 0 hay 2a - 1 =BCNN( 3; 5; 7) = 105 => 2a = 106

=>a=53
Vay s0 tu nhién nho nhat can tim 1a 53
Bai 3: Tim sO tw nhién nho nhat khi chia cho 5, 7, 9 ¢ s6 duw theo thit tw 14 3, 4, 5
Loi giai

Goi so tu nhién can tim la a:
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Theo bai ra ta cé:

a=5m+3 2a=10m+6 2a-1:5

a=7n+4(mn,peN)=>:2a=14n+8 =><2a-1:7=>2a-1eBC(9;5;7)

a=9p+5 2a=18p+10 2a-1:9
Vi a nho nhat nén 2a - 1 nhé nhat khac 0 hay 2a-1=BCNN(9; 5; 7) =315 =>2a =316
=>a =158

Vay s6 tw nhién nho nhat can tim la 158
Bai 4: Linh va Mai cing mua mot s8 hop but chi mau, s8 btt dung trong mdi hop bang
nhau va 16n hon 1. Két qua Linh c6 15 btt chi mau va Mai c6 18 bt chi mau hoéi moi hop
c6 bao nhiéu chiéc but?
Loi giai
Goi s but trong mdi hoplaa PK: aeN,a<15 vaa>1
Theobairatacd:15: aval8: a, Nénalal wdc chung cia 15 va 18
Va a phai 16n hon 1 va nho hon 15 => két qua dugc a=3
Bai 5: Hai 16p 6A va 6B tham gia phong trao tét tréng cay, mdi em trong 1 s6 cay nhu
nhau, két qua 16p 6A trong dugc 132 cay vag 6B duwoc 135 cay. Hoi mdi 16p c6 bao nhiéu
hoc sinh.
Loi giai
Goi s6 cay mdi em trong dwoc la a, PK:aeN,a<132,a>1vaa>l
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 6: Trong cudc thi HSG cap tinh c¢6 ba mén Toan Van Anh ,s6 hoc sinh tham gia nhwe
sau:Van ¢ 96 hoc sinh, Toan c6 120 hoc sinh va Anh c6 72 hoc sinh.Trong budi tong két
cac ban dugc tham gia phan cong ding thanh hang doc sao cho mdi hang c6 s6 ban thi
moi mon bang nhau.Haéi c6 thé phan hoc sinh diing thanh it nhat bao nhiéu hang?
Loi giai
Goi s8 hs diing 6 moi hang 1a a, PK:aeN,a<72vaa>l
Vi mbi hang c6 s8 hoc sinh mdi mén bang nhau nén ta co:
96: a;120: ava72: a,
D¢ c6 it nhat bao nhiéu hang thi s6 hoc sinh phai 1a 16n nhét hay a 16n nhat
Hay a=UCLN (96 ; 120 ; 72) = 24, Vay s0 hang can tim la : (96 + 120 + 72) : 24 =12
hang
BAI TAP VAN DUNG:

Bai 1: Hai doi cong nhan, Trong 1 s8 cdy nhu nhau, mdi cong nhan doi I phai trong 8 cay,
ddi I phai trong 9 cay, Tinh s§ cdy mdi doi phai trong biét rang s cay d6 trong khoang tir
100 - 200

Bai 2: Mot by phan cua may co hai banh xe rang cura khdp voi nhau, banh xe 1 ¢6 18 rang
cwra, bdnh xe 2 ¢4 12 réng cwra, Hoi moi banh xe phai quay bao nhiéu vong dé 2 ring cua da
khép véi nhau lan dau sé khép véi nhau lan 2

Bai 3: S hoc sinh caa 1 truong THCS 1a 1 s6 ¢6 ba chit s6 va 1én hon 800, mbi Ian xép
hang 5, 6, 7, 8 déu vira du, hoi treong dé c6 bao nhiéu hs?
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Bai 4: Ba d9i cong nhan cuing trong 1 s6 cay nhw nhau, tinh ra méi cong nhan doi 1 trong 7
cay, ddi 2 trong 8 cay, doi 3 trong 6 cay, Tinh s6 cong nhan moi doi, biét s cay mdi dodi
trong khoang ttr 100-200
Bai 5: Mot cong ty van tai hang héa dung ba ca nd dé ché hang, ca n6 thit nhat 7 ngay cap
bén 1 Ian, ca nd thit hai 6 ngay cap bén 1 lan, ca n6 tht ba 8 ngay cap bén 1 Ian. Hoi néu ba
ca nd cung dang cap bén, thi it nhat sau bao nhiéu ngay sau :
a, Ca no6 thit nhat va ca nd thi hai cung cap bén ?
b, Ca no thit nhat va ca nd thi ba lai cung cap bén ?
¢, Canod thit hai va ca n6 thit ba lai cing cap bén ?
d, Ca ba cano cung cap bén ?
Bai 6: Mot treong t6 chire cho khoang 800 dén 900 hoc sinh tham quan, Tinh s6 hoc sinh
biét néu x&p 35 hodc 40 hoc sinh 1én xe thi vira du
Bai 7: Tim sO tw nhién nho nhat sao cho chia n6 cho 31 du 15 va chi cho 35 dw 1
Bai 8: Tim dang chung ca cac s6 tw nhién a chia cho 4 thi du 3, chia cho 5 thi dw 4, chi 6 thi
du 5 va chia hét cho 3
Bai 9: Tim s6 tw nhién n 16n nhat cd ba chit s0, sao cho n chia 8 du 7, chia cho 31 dw 28
Bai 10: Mot sO tr nhién a khi chia cho 7 dw 4, chia cho 9 du 6, tim s& dw khi chia a cho 63
Bai 11: Chia sO tw nhién a cho 7 du 5, chia s0 b cho 7 du 3, chia sO ¢ cho 7 du 2. Tim s6 dw
khi
a, Chia a+b cho 7
b, Chia a+b+c cho 7
Bai 12: Trong mot budi lién hoan ban t6 chirc da mua 96 cai keo va 36 cai banh va duoc
chia déu ra cac dia gom ca keo va banh, cé thé chia dwgc nhiéu nhét bao nhiéu dia, mdi dia
cO bao nhiéu banh bao nhiéu keo?
Bai 13: Lop 6A c6 54 hoc sinh, 6B c¢6 42 va 6C c6 48 hoc sinh, trong ngay khai giang ba 16p
cung xép thanh 1 s6 hang doc nhw nhau, ma khong c¢é nguoi 1é hang. Tinh s6 hang doc
nhiéu nhat c6 thé sép duoc?
Bai 14: C6 48 but chi, 64 quyén vo, cd gido mudn chia s6 but va s6 vé thanh 1 s6 phan
theong nhu nhau,cé thé chia dwoc nhiéu nhat bao nhiéu phan thudng,sd but s6 vo & moi
phén thuwong?
Bai 15: Tim s8 tw nhién a biét rang 264 chia a dw 24 va 363 chia a dw 43
Bai 16: Tim s& tu nhién a biét rang khi chia 111 cho a thi dw 15 con khi chia 180 cho a thi
dw 20
Bai 17: Néu ta chia 2 s6 3972 va 170 cho cuing 1 so thi sé duwoc s6 du teong tng la 4 va 42.
Hoi s6 chia la bao nhiéu?
Bai 18: Tim hai so tw nhién a,b biét rz‘“mg a.b =72 va UCLN (a;b)=6
Bai 19: Tim hai s tu nhién a,b biét rang a.b =3750 va UCLN (a;b)=25

Vay céc cip s8 ty nhién (a; b) can tim 14 1 (25 ;650) ,(50 ; 75), ( 75 ; 50), (150 ;25)
Bai 20: Tim hai s§ tu nhién a,b biét rang a.b bang 24300 va UCLN (a;b)=45
Bai 21: Cho UCLN(a;b)=1 Chting minh rang UCLN(a; a+b)=1
Bai 22: Cho 2 s0 3n+1 va 5n+4 la hai s6 khong nguyén t6 cung nhau, tim UCLN
(3n+1;5n+4)
Bai 23: Tim UCLN ctia 2n-1 va9n+4 vdin e N
Bai 24: Tim a,b biét a+ b= 42 ba BCNN(a; b)=72
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Bai 25: Tim a,b biét a - b =7 va BCNN(a; b)= 140
Bai 26: Tim hai s6 nguyén duong biét a+ 2b= 48 va UCLN(a; b) +3.BCNN(a; b)= 114

HUONG DAN GIAI

Bai 1:
Goi x 12 58 cay mdi ddi phai trong => 100 < x < 200 va x 1a s§ ty nhién
Theo bai ra ta co:
x : 8=>xe B(8)
X : 9=>xe B(9)
=> xe BC(8;9)={0;72;144; 216; ...)
V1100 < x <200 nén x = 144
Vay s8 cay phai trong ctia moi doi la 144 cay
Bai 2:
Dé hai rang ctia hai banh xe da khép véi nhau lan dau lai khdp véi nhau lan 2 thi sd
réng cra & mdi banh xe da quay duogcla x :
Khi dé x = BCNN(12;18)=36
Banh xe 1 quay la 36:18=2 vong. Banh xe 2 quay 36:12 =3 vong
Bai 3:
Goi x ('hoc sinh) la s6 hoc sinh ctia 1 treong => 800 < x < 1000
Theo bai ra ta co :

x : 5=>xe B(5)
X 1 6=>xe B(6)
x i 7=>x eB(7)
X} 8=>xe B(8)

=>xe BC(5;6,7;8)=1{0; 840; 1680; ...... )
V1800 < x <1000 nén x = 840
Vay s6 hoc sinh cua truong la 840 hoc sinh
Bai 4:
Goi x 1a s6 cay mdi doi phai trong => 100 < x < 200 va x 1a s6 tie nhién
Theo bai ra ta co:
x : 7=>xe B(7)
x I 8=>xe B(8)
X : 6=>xe B(6)
=> xe BC(7;8;,6)={0;168;336; ..)
V1100 < x <200 nén x = 168
Vay s8 cay phai trong ctia moi doi 1a 168 cay
Bai 5:
a, Goi x la s6 ngay it nhat ca nd thit nhat va ca n6 thit hai lai cung cap bén
Khidétacéod:
x 1 7=>xe B(7)
X : 6 =>xe B(6) va x la nho nhat nén
=>x =BCNN( 6; 7) =42 => Vay sau 42 ngay thi ca nd 1 va ca nd 2 gidp nhau tai bén
b, Goi x la s6 ngay it nhat ca nd th nhat va ca no6 thit ba lai cung cap bén
Khidotacod:

Swu tAm va téng hop 039.373.2038 TAI LIEU TOAN HOC



Bai 6:

Bai 7:

Bai 8:

=780
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X 1 7=>xeB(7)

x : 8 =>xeB(8) va x la nhé nhat nén

=> x =BCNN(8 ; 7) = 56 => Vay sau 56 ngay thi ca nd 1 va ca nd 3 gidp nhau tai bén
¢, Goi x la sO ngay it nhat ca no6 thit hai va ca no thit ba lai cing cap bén

Khi dé ta co:

x : 6=>xeB(7)

x : 8 =>xeB(8) va x la nhé nhat nén

=>x=BCNN(8; 6) =24 . Vay sau 24 ngay thi cand 2 va ca n6 3 gidp nhau tai bén
d, Goi x la s6 ngay it nhat ca n6 thit hai va ca no thi ba lai cing cap bén

Khi d6 ta co :

X : 6 =>xeB(6)

x 1 7=>xeB(7)

x : 8 =>xeB(8) va x la nhé nhat nén

=>x= BCNN(8; 6;7)=168. Vay sau 168 ngay thi ca ba ca n6 giap nhau tai bén

Goi s6 hoc sinh cua treong di tham quan la x=>800< x< 900 va x la s6 tu nhién
theo baira ta co:

x : 35=>xe B(35)

x | 40 => xe B(40)

=> xe BC(35;40)=1{0;280; 560 ; 840 ; 1120 ; ...}

Ma 800 < x <900 nén x = 840

Vay s0 hoc sinh di tham quan cua treong la 840 hoc sinh

Goi so ti nhién can tim la x:

Theo bai ra ta co:
x=3la+15vax=35b+18=>31a+15=35b +18 =>31a-31b=4b + 3 =>31(a-b) =4b
+3

ViVT :31nén VP : 31 =>4b +3 : 31, Ma x nho nhat nén a, b ciing nho nhat khi d6

Thay b =7 vao ta dwoc x =35.7 + 18 = 263
Vay tap sO ty nhién x can tim la 263

a-3:4 a-3+4:4 a+1:4

Theo bairataco: {a—4:5=>{a-4+5:5=>:a+1:5=>a+le BC(6;5;4)=>a+1360
a—-5:6 a-5+6:6 a+1:6

Vaa+1-300: 60vaa:13=>a-13.23:13=>a-299:13 =>a -299 : BCNN (60; 13)

=>a = 780k +299
Vay dang chung ctia s6 tw nhién trén la a = 780k +299

=>n+65e BC(8;31)

.. o [n=7:8 n-7+72:8 n+65:8
Theo bai ra ta co:

=> =>
n-28:31 n-28+93:31 n+65:31
n+65e B(248) ={0;248;496;744;992;....} => n € {183,431,679;927;...}
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Vin 1a s6 te nhién 16n nhat cd ba chit s6 nén n =927
Vay s6 can tim 1a 927
Bai 10:

=>a+3:63 Vi UCLN(7,9)=1

. . la-4:7 a-3+7:7 a+3:7
Theo bai ra ta co:

.= .= .
a—6:9 a-6+9:9 a+3:9
Vay a chia cho 63 du 60
Bai 11:
Theo bai ra ta c6:
a=7k+5 b=7h+3vac=7m+2, viik, h, mla cdc sO tw nhién
Khiddé a+b=(7k+5)+(7h+3)=7(h+k)+8 chia7 dw 1

Vaya+bchia7dul
b, Tacé:a+b+c=((Tk+5)+(7h+3)+(7m+2)=7(k +h+m)+ 10 chia cho 7 du 3
Vaya+b+cchia7du3
Bai 12:
Goi a ( chiéc) 1a s6 dia co thé chia dwoc DK:aeN,a<36

Theo bai ra ta c6: 96: ava 36: ava alaso16n nhat
Nén a = UCLN(96 ; 36)
Sau khi tim dwoc a, ta 14y 96 :a la ra s6 keo trong mdi dia, va 36 : a 1a ra s§ banh
trong mdi dia
Bai 13:
Goi a la s6 hang doc ¢ thé xép dugc  DPK: aeN,a<42
Theobairatacd:54: ava42: ava48: a dong thoi ala sd 16n nhat
Khi dé a=UCLN(54 ;42 ; 48)
Bai 14:
Goi a la s0 phan thudng c6 thé chia theo yéu cau daubai  DPK: aeN,a<48
Theo bai ra ta co : 48: ava 64: a dong thoi a la s6 16n nhat
Khi d6 a = UCLN(48 ; 64)
Sau khi tim duoc a ta 18y 48 chia a 1a ra s8 but chi trong moi phan thudng
Va 14y 64 chia cho a 1a ra s8 quyén vé trong mbi phan thuéng
Bai 15:
Vi 264 chia a du 24 nén 264 - 24 =240 chia hét cho a hay ae U(240) va a>24
Twong tu thi ae U(320) va a > 43, do d6
a eUC(240;320) vaa>43
Bai 16:
Vi 111 chia a du 15 nén 111 - 15 = 96 chia hét cho a hay ae U(96) va a > 15
Tuwong twe thiac U(160 ) va a > 20, do do
a eUC(96;160) vaa>20
Bai 17:
Goi so chia can tim la a,
Ta c6 s6 chia la wéc ctia (3972 - 4) va (170 - 42)
Hay a cUC (3968;128), dong thoi 42 <a <170 => E :f:s

Bai 18:
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a==6
Vi UCLN( a; b) = 6 nén {b ) 6:1 va (arbi) =1, Ma:

ab=72=>6a.6b =72=>ab =2
Ma (aib1))=1 vaa>bnén a >b
Do do ta ¢cé b.’fmg sau:

a 2
a 6 12
b 2

b 12 |6

Vay céc cdp s ty nhién (a; b) can tim la: (6 ; 12), (12; 6)
Bai 19:

Vi UCLN( a; b) = 6 nén {a 238 s (arbn) =1, Ma:
b =25,

a.b =3750 => 25a,.25b, =3750 =>a,b, =6

Ma (aib1) =1

Do do6 ta c6 b.’fmg sau:

a, 1 |2 [3 s
a 25 |50 |75 150
b, 6 [3 |2 |1
b

650 |75 |50 |25

Vay cac cap so ty nhién (a ; b) can tim 1a : (25 ;650) ,(50 ; 75), ( 75 ; 50), (150 ;25)
Bai 20:

N A a’ = 45a1 \ \
Vi UCLN( a; b) =6 nén va (arb1) =1, Ma:
b = 45h,

ab = 24300 => 45a,.45b, = 24300 => a, b, =12
Ma (aub) =1
Do d6 ta c6 bang sau:

1 3 4 12
45 | 135 | 180 | 540
12 4 3 1

540 | 180 | 135 | 45

- | O | o

Bai 21:
Ta co6 dat d=UCLN (a+b; a) =>d e N’
{a;rsbd:d —a+b-aid >bid maa:dnénd eUC(a;b) hay d e U(1)=>d=1
Bai 22:
TAI LIEU TOAN HOC
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Goi UCLN (3n+1;5n+4) =d =>7 :d => d=7 hodc d=1
Mad #1nén d=7

Bai 23:
Goi d=UCLN( 2n-1;9n+4),=>d eN"
Khidotacd:
2n-1:d 2n-— 18n-9:d ; .
) o 1):d = . =>(18n+8)—(18n-9):d =>17:d
on+4id 2(9n+4)id 18n+8:d

—>d eU (17) = {+L+17}
Do d6 UCLN la cac s6 duwong nén ta c6 : d=1 hoac d=17
Vay UCLN( 2n-1 ; 9n+4) =1 hoac 17

Bai 24:

da,
Goi UCLN (a;b)=d => {b dh “(ash)=1

Giasw: ashb=>a <b =>a+b=42=>d(a +b)=42=>deU(42) (1)
Ta lai co: BCNN(a; b). UCLN(a; b) = a.b

=>72d =ab=a,.dbd =>ab.d =72=>d €U (72) )
T (1) va (2) = d eUC(42;72) ={1,2;3;6}
a +b =42
ab =72
a +b =14
ab =24
y =6=>{a1+b1=7=>{a1=3=>a:18
ab =12  |b=4=>b=24
Vay a =18, b =24 hodc a=24 va b=18
Bai 25:

a+bh =21

(loai) TH2:d=2 :>{
a.b =36

TH1:d=1= { (loai)

TH3: d =3=> { (loai)

=d.
Goi UCLN (a;b)=d => {E:d.:l(ai;blﬁl

=a-b=7=>d(a,-h)=7=deU(7) (1)

Ta lai co: BCNN(a; b). UCLN(a; b) = a.b

=>140.d =ab=a,.dbd =>a.b.d =140 => d €U (140) (2)

Twe (1) va (2) = d eUC(7;140) = {1, 7}

a—b =7

a,.b =140

do7o a—-b=1 _ a=5=>a=35
ab =20 b=4=>b=28

Vay a=35b=28
Bai 26:

THI:d = 1=> { (loai) TH2 :
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a=da
b:dbl (ai’bl)_l

Ma :a+2b=48=>da, +2db, =48=>d(a,+2b ) =48=>d €U (48) (1)
Ta lai co: 3.BCNN(a; b) + UCLN(a; b) = 114
=>d +3.a,b.d =114=>d (1+3a,b ) =114=>d €U (114) (2)

Ttr (1) va (2) = d e UC(48;114) = {1,2;3;6}
Ma: d(1+3a.b,)=114=3.38=>d:3=>d =3 hodcd =6

Goi UCLN (a;b)=d => {

THI:d-3-> 2720716 _ [a+2b=16
1+3a,b, =38  |3a.b =37
THZ:d=6=>{ai+2b1:8 :>{a1+2b1=8= {a1=2:>a=12
1+3a,b =19 a.b =6 b =3=>b=18

Vaya=12vab=18

CHU DPE 6:
TIM CHU SO TAN CUNG.
VAN DUNG CHUNG MINH CHIA HET CHO MOT SO.

A/ TIM MOT CHU SO TAN CUNG.
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 chit s0'tdn cung
van khong thay dé.

b) Ciic s6"cd chir s6'tdn cing 1a 4, 9 khi néng lén lily thira bic 16 thi chiv s6' tin cing vin
khong thay doi.

c) Cdc s0"co chir s0' tan cung la 3, 7, 9 khi ndng lén lity thira bdc 4n (n thugc N) thi chir s6
tan cung la 1.

d) Cdc s0 co chir s6'tdn cung la 2, 4, 8 khi ndng lén liy thira bdc 4n (n thudc N) thi chir s6
tan cung la 6.
Cht y: Muén tim chir s6 tin ciing cta s6 tw nhién x = a™, trede hét ta xac dinh chir s6 tin
cung cua a.
- Néu chit s6 tan cung ctiaala 0, 1, 5, 6 thi x cling ¢ chit s6 tan cung 12 0, 1, 5, 6.
- Néu chir so tan cung ciaala 3,7, 9:
Phan tich: am=a**r=a*.a* v4ir=0,1,2,3
T tinh ch4t 1c => chi s6 tAn cung cua x chinh 1a chi s6 tan cung cua ar.
- Néu chir s6 tan cung cta a la 2, 4, 8, cling nhu treong hop trén
Tt tinh chat 1d => chit s6 tdn cling cta x chinh la chir s6 tan cling cta 6.a".
* Tinh chat 2:
MGt 56ty nhién bat ki, khi nang lén liiy thiva bic 4n + 1 (n thudc N) thi chik s0'tdn cing van khong
thay doi.
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~ Chit s8 tan cling ctia mdt tong céc lity thira duwgc xdc dinh bang cach tinh tdng cac chir s&

tan cung cta ting liy thira trong tong.

* Tinh chat 3:

a) S0'co chir s0tdn cung la 3 khi nang én iy thira bdc 4n + 3 sé co chir s6'tdn cung la 7 ; s0'co chir
s0'tdn cung la 7 khi ndng 1én lity thira bdc 4n + 3 sé c6 chir s0'tdn cung la 3.

b) S0°c6 chir s6'tdn cung la 2 khi ndng 1én liy thira bdc 4n + 3 sé cd chir s0'tdn cung la 8 ; s6'co chir
s0'tdn cung la 8 khi ndng 1én lity thira bdc 4n + 3 sé c6 chir s0'tdn cung la 2.

c) Cic s6 co chir s6'tidn cung la 0, 1, 4, 5, 6, 9, khi ndng 1én liy thiea bic 4n + 3 sé khong thay déi
chir s6'tdn cting.

* Phuong phap dung ciu tao s4 dé tim chir s6 tin cung ctia s6 A =n*vdin, ke N.

-Néu A=10a+b=ab = bla chit sd cudi cung cta A.

Ta viét: A =nk=(10q + r)x=10"+r*véire N;0 <r <9

Cht s6 cudi cung cua A chinh la chit s6 cudi cung ctia sO r*

-Néu A =100a + bc = abc thi bc 14 hai chit s§ cudi cling ctia A.

-Né&u A =1000a + bcd = abed thi bed 1 ba chit s8 cudi cung ctia A.

-Néu A=10mam + &, 8, = a,...2,3, thi a,, 8, lam ch s6 cudi cung cta A.

TIM MOT CHU SO TAN CUNG

Tinh chat1:
a) Cdc s0'cd chir so'tdn cung la 0, 1, 5, 6 khi nang lén lity thira bic bat ki thi chir s0tdn
cting van khong thay doi.
b) Cic s6'c6 chir s0'tdn cung la 4, 9 khi ndng lén lily thira bdc 1é thi chik s’ tdn cing vin
khong thay doi.
c) Cdc s6'co chir s6'tdn cung la 3, 7, 9 khi ndng lén Iy thiea bic 4n (n thudc N) thi chir s6
tan cung la 1.
d) Cic s6'co chir s6'tdan cung la 2, 4, 8 khi ndng lén iy thira bac 4n (n thudc N) thi chir s6
tan cung la 6.

Bai 1: Tim chit s tan cung ctia cac sO :
a) 7% b) 141414 ) 457
Loi giai

a) Trwdc hét, ta tim s6 du ctia phép chia 99 cho 4 :
99-1=(9-1)(9+9 +... +9+1) chia hét cho 4
=>99 =4k + 1 (k thugc N) => 7% = 74k+1 =747
Do 7% ¢6 chit s6 tan cung la 1 (theo tinh chat 1c) => 7 ¢6 chit s6 tan cung la 7.
b) Dé thdy 14! = 4k (k thudc N) => theo tinh chat 1d thi 141414 = 14% c6 chit s8 tan cung 12 6.
¢) Ta c6 5 - 1 chia hét cho 4 => 5¢ = 4k + 1 (k thudc N)
=> 4567 = 4#4+1 = 4% 4 theo tinh chat 1d, 4% c6 chit s6 tan cung la 6 nén 4°7 ¢6 chit sO tan
cung la 4.

Tinh chat sau duwoc => tir tinh chat 1.

Tinh chat 2 : Mgt s0'tw nhién bit ki, khi ning lén liy thiva bic 4n + 1 (n thugc N) thi chir s0'tdn
ciing van khong thay doi.
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Chit s0 tan cung ctia mot tong cac liy thira duoc xac dinh b:?mg cach tinh tong cac chir sO
tan cung cta ting liy thira trong tong.

Bai 2 : Tim chit s tan cung ctia tong S = 2! + 3° + 4° + ... +2004%50%,
Loi giai
Nhdn xét : Moi lay thtra trong S déu ¢ s6 mii khi chia cho 4 thi dw 1 (cac liy thira déu c6
dang n*®-2+1 n thudc {2, 3, ..., 2004}).
Theo tinh chat 2, moi lity thitra trong S va cac co sd twong ting déu co chir s tan cung
gidng nhau, bang chit s6 tn cling ctia tong :
2+43+...+9)+199.1+2+...49)+1+2+3+4=200(1+2+ ... +9)+9=9009.
Vay chit s6 tan cung cua tong S1a 9.
Tt tinh chat 1 ti€p tuc => tinh chat 3.
Tinh chat 3 :
a) S0'co chir s6'tdn cung la 3 khi ndng lén Iy thira bic 4n + 3 sé co chir s6'tdn cung la 7 ; s0’
co chir s6'tan cung la 7 khi nang lén lity thiea bic 4n + 3 sé cé chit s6'tdn cung la 3.
b) S6°c6 chir s0'tdn cung la 2 khi ndng lén liy thira bic 4n + 3 sé ¢ chit s0'tdn cung la 8 ; so’
co chir s6'tan cung la 8 khi nang lén lity thiva bic 4n + 3 sé cé chir s6'tdn cung la 2.
c) Cdc s0'co chir s6'tan cungla 0, 1, 4, 5, 6, 9, khi nang 1én lity thira bdc 4n + 3 sé khong
thay d6i chir s6'tdn cing.
Bai 3 : Tim chit s6 tan cung ctia tong T =23 + 37 + 411 + ... + 2004811,
Loi giai
Nhan xét : Moi 1ty thtra trong T déu c6 s6 mii khi chia cho 4 thi dw 3 (cac Ity thira déu c6
dang n*-2+3 n thudc {2, 3, ..., 2004}).
Theo tinh chat 3 thi 2% ¢6 chir s tan cung la 8 ; 37 c6 chir s tan cung la 7 ; 4" ¢6 chir sO tan
cungla4; ...
Nhu vy, tdng T c6 chit s8 tan cting bang chit s6 tan cling cia tong : (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 chit s6 tan cung cua tong T la 9.
* Trong mot s6 bai toan khéc, viéc tim chit s tan cung dan dén 1oi giai kha doc dao.
Bai 4 : Ton tai hay khong s6 tw nhién n sao cho n? +n + 1 chia hét cho 19952,
Loi giai
1995%% tan cung bodi chit sd 5 nén chia hét cho 5. Vi vay, ta dat van dé la liéun? +n +
1 ¢6 chia hét cho 5 khong ?
Ta c6 n? +n=n(n + 1), 1a tich cta hai s6 ty nhién lién ti€p nén chit s6 tdn cung cuan?+n
chicothéla0;2;6=>n>+n+1chicothétincunglal;3;7=>n2+n+1khong chia hét
cho 5.
Vay khong ton tai sO tu nhién n sao cho n? +n + 1 chia hét cho 199520,
St dung tinh chat “mgt s6"chinh phwong chi c6 thé'tin ciing boi cic chits6’0;1;4;5,6,;9”, ta
c6 thé giai duoc bai toan sau :
Bai 5 : Chitng minh rang c4c tong sau khong thé'1a s§ chinh phuong :
a) M = 19% + 5k + 1995k + 1996 (vé6i k chin)
b) N = 2004204 + 2003
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Su dung tinh chat “mgt s6 nguyén t6'lon hon 5 chi ¢6 thé’tin cing boi cdc chizs6'1;3;7;9”, ta
tiép tuc giai quyét dwgc bai toan :

Bai 6 : Cho p 1a s8 nguyén t6 16n hon 5. Chting minh rang : ps +3.p - 4 chia hét cho 5.
* Cac ban hay giai cac bai tap sau :

Bai 1: Tim s6 duw cta cac phép chia:

a)2'+35+4°+ ... +2003%% cho 5

b) 23+ 37 + 41 + ... + 20038 cho 5

Bai 2 : Tim chi® s6 tan cung cta X, Y :

X=22+36+410+ . +2004800

Y =28+312+ 416+ . +20045%016

Bai 3 : Chting minh rang chit s8 tan cting ctia hai tong sau gidng nhau :
U=2"+3"+4+ ... +2005%13

V=25+3+4"+ ... +2005%1

Bai 4 : Chttng minh re‘ing khong ton tai cac sO ty nhién x, y, z thdéa man :

19<+ 5 + 1980z = 1975%° + 2004.

* Cac ban thtt nghién ctru cac tinh chdt va phwong phap tim nhiéu hon mot chit s tan
cung cua mot s6 tw nhién, chiing ta sé tiép tuc trao d6i vé van dé nay.

TIM HAI CHU SO TAN CUNG

Nhan xét : Néu x € N va x = 100k +y, trong d6 k ; y € N thi hai chi® s6 tan cuing ctia x cling
chinh la hai chit s0 tan cling cta y.

Hién nhién la y < x. Nhu vay, d€ don gian viéc tim hai cht s tan cung cta sd ty nhién x
thi thay vao d¢ ta di tim hai chit s6 tan cung ctia s6 tw nhién y (nho hon).

R6 rang s6 y cang nho thi viéc tim cac chit s6 tan cung cua y cang don gian hon.

Ttr nhan xét trén, ta dé xuat phuwong phép tim hai chir s6 tan cung cta sd ty nhién x = a™
nhu sau :

Truong hop 1: Néu a chan thi x =a™ : 2™, Goi n la s tw nhién sao cho an-! : 25.

Vietm=pr+q (p; q€N), trong d6 qla sO nhé nhat d€ ad: 4 tacod:

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

Vian-1:25=>ar-1:25. Mat khac, do (4, 25) =1 nén ad(aP" - 1) : 100.

Vay hai chit s6 tan cung ctia am cting chinh 14 hai chit s tan cung cta aq. Tiép theo,

ta tim hai chi s6 tan cung cua aq.

Truong hop 2 : Néu a lé, goin la s ty nhién sao cho a*-! : 100.

Viectm=u"+v(u;vEN,0<v<n)tacd:

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

Viar-1:100=>a"-1 : 100.

Vay hai chit s6 tan cing ctia a™ cfing chinh la hai chit s6 tan cung cua a*. Ti€p theo,

ta tim hai ch@ s6 tan cung cua a.

Trong ca hai truong hop trén, chia khda d€ giai dwoc bai toan la ching ta phai tim
duoc s tu nhién n. Néu n cang nhé thi q va v cang nho nén sé dé dang tim hai chit s6 tan
cung cua alva av.

Bai 7 : Tim hai chit s0 tan cung ctia cac so :

a) a®3 b) 7%
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Loi giai
a) Do 220 13 5§ chan, theo treong hop 1, ta tim s6 tw nhién n nhé nhat sao cho 27 - 1 : 25.
Tac6210=1024=>210+1=1025: 25=>220-1 =210+ 1)(21°- 1) : 25=>232%- 1) : 100.
Mat khac :
22003 = D3(22000 _ 1 + 23 = 23((220)100 - 1) + 23 = 100k + 8 (k € N).
Vay hai chir s6 tan cung ctia 220 13 08.
b) Do 7”1a s6 1é, theo treong hop 2, ta tim s6 tw nhién n bé nhat sao cho 77 - 1 : 100.
Ta céd 74=2401=>74-1 : 100.
Matkhac:9°-1:4=>9"=4k+1(kE€N)
Vay 7% =74%+1=7(7%-1)+7 =100q + 7 (q € N) tan cung bdi hai chx sd 07.
Bai 8 : Tim s6 du cta phép chia 37 cho 25.
Loi giai
Truwdc hét ta tim hai chi s6 tan cuing cua 3°7. Do s6 nay 1é nén theo treong hop 2, ta
phai tim s6 tie nhién n nho nhat sao cho 37 - 1 : 100.
Ta c6 310=9=59049 =>310+1 : 50=>3%0-1=(31+1) (31°-1) : 100.
Mat khac: 5% -1 : 4=>5(5*-1) : 20
—> 517 = 5(56 - 1) + 5 = 20k + 5 =>3517 = 320k+5 = 35(320k _ 1) + 35 = 35(320k - 1) + 243, ¢ hai chit s8
tan cung la 43.
Vay s6 du cua phép chia 3°7 cho 25 1a 18.
Trong treong hop s6 da cho chia hét cho 4 thi ta c6 thé tim theo cach gian tiép.
Trwdc tién, ta tim s6 dw cua phép chia s6 d6 cho 25, tir d6 suy ra cac kha nang caa hai chi
sO tan cung. Cudi cung, dua vao gia thiét chia hét cho 4 d€ chon gid trj dung.
Cac thi du trén cho thay rang, néua=2hodca=3thin=20;néua=7thin=4.
Mot cau hoi dét ra la : Néu a bat ki thi n nho nhat 1a bao nhiéu ? Ta c6 tinh chat sau day
(ban doc tur chitng minh).
Tinh chdt4:Néua € Nva(a, 5)=1thia?-1 : 25.
Bai 9 : Tim hai chit s6 tan cung ctia cac tong :
a) S1 = 12002 + 22002 + 32002 + ...+ 20042002
b) S2 = 72003 4 22003 4 32003 4 = 4 20042003
Loi giai
a) Dé thay, néu a chin thi a2 chia hét cho 4 ; néu a 1é thi a!® - 1 chia hét cho 4 ; néu a chia
hét cho 5 thi a2 chia hét cho 25.
Mt khag, tir tinh chat 4 ta suy ravéimoia€ N va (a, 5)=1tacdal00-1 : 25.
Vay véimoia € N ta ¢ a?(a'® - 1) : 100.
Do d6 Si = 12002 4 22(22000 - 1) + ... + 20042(2004%°% - 1) + 22 + 32 + ... + 20042,
Vi thé€ hai chit s6 tan cung cta tong S: cling chinh la hai chit sO tan cung cta tong 1% + 22 +
3%+ ... + 20042 ap dung cong thirc :
12422432+ . +n2=n(n+1)(2n + 1)/6
=>12+ 22+ ... + 2004? = 2005 x 4009 x 334 = 2684707030, tan cung la 30.
Vay hai chit s6 tan cing ctia tong Si la 30.
b) Hoan toan twong tu nhu cau a, Sz = 12003 + 23(22000 - 1) + .. +20043(200420%0 - 1) + 23 + 3 +
2004°. Vi th€, hai chit s tan cung cta tong Sz cting chinh 1a hai chit s6 tan cung ctia 1° + 2° +
3 +...+2004°.
ap dung cong thirc:
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=>13+ 2%+ ... + 2004° = (2005 x 1002)? = 4036121180100, tan cung la 00.
Vay hai chit s6 tan cung ctia tong S2 1a 00.
Tr6 lai bai todn 5 (TTT2 s8 15), ta thdy rang c6 thé st dung viéc tim chit s6 tan cung dé
nhan biét mot s6 khong phai la sd chinh phwong. Ta cling c6 thé nhéan biét diéu do6 thong
qua viéc tim hai chit s6 tan cung.
Ta c6 tinh chat sau day (ban doc tu chitng minh).

Tinh chat 5 : S8 ty nhién A khong phai la s8 chinh phwong néu :
+AcochtrsdOtancungla2,3,7,8;
+ A ¢6 chit s6 tan cling 1a 6 ma chit s6 hang chuc la chit s6 chan ;
+ A ¢ chir sO hang don vi khac 6 ma chit s6 hang chuclalé;
+ A ¢6 chit s6 hang don vi la 5 ma chit s6 hang chuc khéac 2 ;
+ A ¢6 hai chit s6 tan cung la lé.

Bai 10 : Cho n € N va n - 1 khdng chia hét cho 4. Chitng minh rang 7~ + 2 khong thé
la s6 chinh phuong.

2
n(n+1
P+ 4. . 4n0=(1+2+. . +n)p= (@]

Loi giai
Do n - 1 khong chia hét cho4 nénn=4k +r (r € {0, 2, 3}). Ta cd 74 - 1 =2400 : 100. Ta
VIEt 70 + 2 =74+ r 4 2 =778 - 1) + 77+ 2,
Vay hai chit s6 tan cung ctia 7" + 2 cling chinh la hai chit s6 tan cung ctia 7" + 2 (r =0, 2, 3)
nén chi cé thé'la 03, 51, 45. Theo tinh chat 5 thi rd rang 7" + 2 khong thé'la s6 chinh phuwong
khi n khong chia hét cho 4.

TIM BA CHU SO TAN CUNG

Nhan xét : Tuwong ti nhw treong hop tim hai chit s0 tan cung, viéc tim ba chit s6
tan cung ctia sd tuw nhién x chinh la viéc tim s6 du ctia phép chia x cho 1000.
Néu x = 1000k +y, trong d6 k ; y € N thi ba chit s6 tdn cung ctia x cting chinh la ba ch s6
tan cung cuay (y < x).
Do 1000 = 8 x 125 ma (8, 125) = 1 nén ta dé xuat phwong phéap tim ba chi sd tan cung cua
sO tw nhién x = a™ nhw sau :
Truong hop 1 : Néu a chan thi x = a chia hét cho 2™. Goi n 14 s6 tw nhién sao cho a® -
1 chia hét cho 125.
Vietm=p"+q (p; q € N), trong d6 q 1a s nhoé nhat d€ ad chia hét cho 8 ta c6 :
x=am=ad(ar" - 1)+ ad.
Vi a» - 1 chia hét cho 125 => ar" - 1 chia hét cho 125. Mat khac, do (8, 125) = 1 nén ad(ar - 1)
chia hét cho 1000.
Vay ba chit s tan cung ctia a™ ciing chinh la ba chit s6 tan cung cua ad. Ti€p theo, ta tim ba
cht s0 tan cung cua ad.
Truong hop 2 : Néu a lé, goin la sO tu nhién sao cho a” - 1 chia hét cho 1000.
Viectm=u"+v(u;vEN,0<v<n)tacd:
x=am=a'(a"-1)+a.
Via® - 1 chia hét cho 1000 => a* - 1 chia hét cho 1000.
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Vay ba chit s tan cing ctia a™ cling chinh la ba chit s6 tan cung cua av. Ti€p theo, ta tim ba
chr s0 tan cung cua a”.
Tinh chat sau duoc suy ra tir tinh chat 4.

Tinh chit 6 :

Néu a € N va (a, 5) =1 thi a'® - 1 chia hét cho 125.

Chitng minh : Do a? - 1 chia hét cho 25 nén a%, a%, a®, a® khi chia cho 25 ¢ cuing s0
dulal

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

chia hét cho 125.
Bai11:
Tim ba chit s0 tan cung ctia 1231,
Loi giai
Theo tinh chit 6, do (123, 5) =1 =>123'" - 1 chia hét cho 125 (1).

Mit khéc :

123100 - 1 = (123% - 1)(123%5 + 1)(123% + 1) => 12310 - 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 chit s6 tan cung la 123.

Bai 12 : Tim ba chit s6 tan cung cua 3%,

Loi giai

Theo tinh chit 6, do (9, 5) =1 =>9'% -1 chi hét cho 125 (1).
Twong tw bai 11, ta c¢6 9'° - 1 chia hét cho 8 (2).
Vi (8,125) =1, tx (1) va (2) suy ra : 9'% - 1 chia hét cho 1000 => 3%%--% = 91999 = 9100p+9 =
9%9(91% - 1) + 9% =1000q + 9% (p, q € N).
Vay ba chit s tan cung ctia 33°-* cling chinh la ba chit s0 tan cung ctia 9%.
Lai vi 9'° - 1 chia hét cho 1000 => ba chi s0 tan cung cua 9'® la 001 ma 9% =9'% : 9 =>ba
cht s0 tan cung cua 9 1a 889 (dé kiém tra chit s6 tan cung ctia 9” 1a 9, sau d6 dwa vao
phép nhan ?29x9 =...001 d€ xac dinh 7?9 = 889).
Vay ba chir s0 tan cung cta 3% 1a 889.
Néu s6 da cho chia hét cho 8 thi ta cling ¢d thé tim ba chi s6 tan cing mot cach gian tiép
theo cac budc : Tim du cua phép chia s6 d6 cho 125, tir d6 suy ra cac kha nang ctia ba chit
s0 tan cung, cudi cung kiém tra diéu kién chia hét cho 8 dé€ chon gia tri dung.

Bai 13 : Tim ba chi s tan cung ctia 2004,

Loi giai

do (2004, 5) = 1 (tinh chat 6)

=> 2004 chia cho 125 dw 1

=> 2004 = (2004'%)2 chia cho 125 dw 1

=> 20042 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.
Tt phwong phép tim hai va ba chit s6 tan cung da trinh bay, ching ta ¢6 thé mo rong dé
tim nhiéu hon ba chir s6 tan cung ctia mot so tw nhién.

Sau day la mot s6 bai tap van dung :

Bai 1: Chttng minh 17 + 27 + 3" + 4~ chia hét cho 5 khi va chi khi n khong chia hét
cho 4.
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Bai 2 : Chirng minh 920002003 720002003 ¢y ch{ s8 tan cung giong nhau.
Bai 3 : Tim hai chit s6 tan cung cua :
a) 3999 b) 1711218
Bai 4 : Tim hai chit s6 tan cung cua :
G=10340% 4 4 040023
Bai 5 : Tim ba chit s tan cung cua :
S = 12004 4 22004 4 20032004
Bai 6 : Cho (a, 10) = 1. Chttng minh rang ba chit s& tan cting ctia a!” cing bang ba
chit s6 tan cung cua a.
Bai 7 : Cho A la mdt s6 chdn khong chia hét cho 10. Hay tim ba chit s6 tan cling cua
AZOO.
Bai 8 : Tim ba chit s tan cung cuia s0 :
199319941995 ...2000

. BAéi 9: TimAséu C}l& sO tgn cung cua 5.
BAI TAP LUYEN TAP TONG HOP
Bai 1. Chttng minh rang: 8”2 — 2" chia hét cho 10.
Bai 2. Tim hai s8 tan cling ctia 2'®
Bai 3. Tim hai chit s0 tan cung ctia 7*°°.
Bai 4. Tim bon chi s tan cung cuia 5°%.

HUONG DAN GIAI

Bai 1. Ta thdy mot s§ c6 tan cling bang 6 nang 1én liiy thira nao (khac 0) ciing tan
cung bang 6 (vi nhan hai s§ c6 tan cing bang 6 voi nhau, ta dugc s6 c6 tan cung bang 6).
Do d6 ta bién doi nhw sau:

8 = (8)" 82 =(..6)" .64 = (..6).64 = .4

2% =(24)" 22 =16%.4=(..6).4= .4

Vay 892 —21% ¢6 chit s6 tan cting bang 0 nén chia hét cho 10.
Nhdn xét: D€ tim chit s tan cung ctia mot liiy thira ta lam nhu sau:

- CAac s6 ¢6 tan cung bang 0; 1; 5; 6 nang 1én lily thita nao (khac 0) cling tan cing bang
0;1,5,6
- C4c 58 c6 tan cung bang 2; 4; 8 nang 1én lily thira 4 thi dugc s6 c6 tan cling bang 6
- CAac s ¢6 tan cling bang 3, 5, 7 nang 1én ldiy thita 4 thi duoc s6 6 tan cling bang 1
Bai 2.
Chti y rang: 2" =1024, binh phuong ctia s§ ¢6 tan cling bang 24 thi tan cting bang 76,

s6 c6 tan cling bang 76 thi nang 1én lily thita nao (khéc 0) ciing tan cling bang 76. Do d6:

Swu tAm va téng hop 039.373.2038 TAI LIEU TOAN HOC




Website:tailieumontoan.com

2% = (2°)° =1024° = (1024?) =(...76)’ =...76

Vay hai chit s6 tan cung cua 2'° 1a 76.
Bai 3.

Ta thay: 7¢ = 2401, sG c6 tan cing bang 01 nang 1én liiy thita ndo ciing tan cling bang

497

01. Do d6: 7% =7%7° = (7*)" 343=(..01)"" :343=(...01).343 =..43,

Vay 7' ¢6 hai chit s6 tan cung 1a 43.

Nhdn xét: D€ tim hai chit s0 tan cung ctia mot liy thira, can cht y dén nhitng s6 dac
biét:

- Céc s8 6 tan cung bang 01, 25, 76 khi nang 1én liy thita nao (khéc 0) cling tan cling
bang 01, 25, 76;

- Cac s 3° (hodc 81°);7%;51%;,99% 6 tan cuing bang 01;

- Cacs6 2%;6°;18*;24%,68";74% c6 tan cling bang 76;

- S8 26" (n>1) cd tan cung bang 76.

Baid. 5 =(5')" =(0625)" =..0625,

CHU Dﬁ 7:
SO NGUYEN TO - HOP SO

A.TOM TAT LY THUYET
1. S6 nguyén to

+ S8 nguyén t6 la s6 tw nhién 16n hon 1 ¢6 2 wdc duong la 1 va chinh no.

+ S8 nguyeén t6 nho nhat 1a 2, d6 1a s& nguyén t& chdn duy nhat.TAt ca s6 nguyén t&
con lai déu la so 1é.
2. Hop s6

+ Hop s0 1a s ty nhién 16n hon 1 ¢6 nhiéu hon 2 wéc dwong.

+ Udbc nguyén t6 nhd nhat ctia mot hop s6 a 1a mot s6 khong vueot qué Ja.
3. Phan tich mét s6 ra thira s6 nguyén to

+ La viét s§ d6 dudi dang tich ctia nhiéu thira s6, moi thira s 1a mot s6 nguyén t&
hodc la laty thira ciia mot s6 nguyén to.

+ D1 phan tich mt thita sd ra thita s6 nguyén t3 bang cach nao thi cudi cling ta ciing
duwgc mot két qua duy nhat.
4. S6 nguyén t6 cung nhau.

+ Hai hay nhiéu s8 duoc goi 1a nguyén t& cing nhau khi UCLN ctia chiing bang 1.

+ Hai s0 ty nhién lién tiép 1a hai s6 nguyén t& cung nhau.
5. Hé qua.

+ 56 a > 1 khong c¢6 wdc nguyén td nao tir 2 dén Ja thi alamot s6 nguyeén to.
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+ Tap hop s0 nguyén t6 la vo han.
B.CAC DANG TOAN.
DANG 1. SUDUNG CAC TINH CHAT CUA PHEP CHIA SO NGUYEN.

* Trong n s6' nguyén lién tiép c6 mgt va chi mot so chia hét cho n.

* Moi s6'nguyén t6'lon hon 2 déu cé dang 4n+t1l.

* Moi s6' nguyén t6'lém hon 3 déu cé dang 6n+1.
Chitng minh:
*) Goi m la s6" nguyén t6'lén hon 2
MOi s6 tw nhién khi chia cho 4 ¢6 mgt trong cdc s6'dw 0, 1, 2, 3 do dé moi 6 tw nhién déu viét dwoc
dwoidang 4n—-1;4n;4n+1;4n+2.
Do m la s6'nguyén t6'lon hon 2 nén khong thé chia hét 2 do dé m khong cé dang 4n va 4n + 2.
Vay moi s’ nguyén t0'1on hon 2 dé cé dang: 4n+t1l
Khong phai moi s6'co dang 4n+1 déu la s6'nguyén to.
Ching han 4.4 - 1= 15 khong la s6 nguyén to'.
*) Goi m la s6'nguyén to'lon hon 3
Moi s6 tw nhién khi chia cho 6 cé mot trong cdc s6'dw 0, 1, 2, 3, 4, 5 do dé moi s0 tw nhién déu viét
dwoc dwdidang 6n—1;6n;6n+1;6n+2;6n+3
Do m la s6'nguyén t6'16n hon 3 nén khong thé’ chia hét 2 va 3 do dé m khong cé dang 4n va 6n; 6n
+2; 6n+ 3.
Viay moi s6' nguyén t0'1on hon 3 dé cé dang: 6nx1.
Khong phai moi s6'co dang 6nx1(ne N) déu la s6' nguyén .
Ching han 6.4 +1 =25 khong la s6 nguyén to.
Vi du minh hoa:
Bai 1: Cho p la s6 nguyén t6 va mot trong 2 sd 8p+1 va 8p-1 la 2 s6 nguyén t6, hoi s thi 3
(ngoai 2 s6 nguyén t, s6 con lai) la s6 nguyén td hay hop s6?

Loi giai
Vi p =3 ta cd 8p +1=251ahgp sd, con 8p-1 la s6 nguyén to6.
V6i p#3 ta cd 8p-1,8p,8p+1 la 3 s6 nguyén td lién tiép nén c6 modt sd chia hét cho 3.Do p 1a
nguyeén td khac 3 nén 8p khong chia hét cho 3,do d6 8p-1 hodc 8p+1 ¢ mot sd chia hét cho 3.
Vay s6 thtt 3 la hgp s6.
Bai 2. Hais6 2" -1 va 2" +1(n>2) c6 thé dong thoi la s6 nguyén t6 duoc khong? Tai sao?
Loi giai

Trong 3 s nguyén lién tiép 2"-1,2",2" +1 c6 mot s6 chia hét cho 3, nhung 2" khong
chia hét cho 3, do d6 2" -1 hodc 2" +1 c6 mét sb chia hét cho 3 va 1én hon 3. Vay
2" ~1,2" +1 khong dong thoi 1a s6 nguyén to.

Bai 3. Chiing minh rang néu p va p + 2 la hai s§ nguyén t& 16n hon 3 thi tong cta chting
chia hét cho 12.

Loi giai
Taco:p+(p+2)=2(ptl).

. p 1a s6 nguyén t6 16n hon 3 nén p la s6 nguyén t6 1é suy ra: p+1:2=2(p+1):4 (*)
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.p,p+1 p+2la3s6nguyén lién ti€p nén cé mot sO chia hét cho 3, ma p va p+2 khong
chia hét cho 3 nén:
p+1:3=2(p+1):3 (**)
Tt (*) va (**) suy ra: 2(p+1):12. (dpcm)
Bai 4. Tim sd nguyén td p sao cho p + 10 va p + 14 1a cac s6 nguyén to.
Loi giai
Voip=23thip+3=13 vap + 14 =17 la cac s6 nguyeén to.
Vé6ip>3thi p=3k+l.
Néu p=3k+1thi p+14=3k+15:3;
N&u p=3k-1 thi 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 ti€p déu la cac sd nguyén to.
b) Tim s nguyén t6 p sao cho p vira la tong vira 1a hiéu cuia hai s6 nguyén to.
Loi giai

a) Trong 3 s0 1é lién ti€p cd mot s6 chia hét cho 3. Vay trong 3 s6 nguyén td da cho phai c6
mot sO chia hét cho 3 va 3 s6 nguyén t6 1é lién tiép 1a 3, 5, 7.
b) gid st p=p,+P,=P;+P, P=P,+P,=p;—P,VOi P, P,, Ps, P, 1a cac s6 nguyén td. Vi

P, P, 1a s8 nguyén td nén p > 2, suy ra p 1é. Trong hai s6 p,, p, phai cé mot s& chdn, trong
hai s§ p, p, cling phdi c6 modt s8 chdn. Ching han p,=p,=2. Khi d¢:

p=p,+2=p,—-2=>p,=p,+4. Tacd p,p,+2,p, +4 1a cac s6 nguyén to 1é lién tié€p nén
theocaua) p,=3 ttdé p=5.Thitlai: 5=3+2=7-2.
Bai 6. Tim cac s0 ty nhién k d€ day: k+1,k+2,k+3,...,k+10 chita nhiéu s6 nguyén td nhat.

Loi gidi
Voik=0tacodday 1,2,3,...,10 chita 4 s6 nguyéntdla2, 3,5, 7.

Véik=1tacodday?2, 3, 4,..,11 chkta5s6 nguyéntsla2, 3,57 11.

Véik=2tacdday 3,45, .. 12 chira4 sd nguyéntdla3, 5,7, 11.
Véi k>3 day k+1L,k+2,k+3,...k+10 chtra 5 s6 1é lién tiép, cac s6 1é nay 16n hon 3 nén
chia ¢ mot s8 chia hét cho 3, ma 5 s6 chan trong day hién nhién khong 1a s& nguyén t6.
Vay trong day it hon 5 s6 nguyén to.

Tém lai k =1 thi day k+1,k+2,...,k+10 chita nhiéu s6 nguyén t6 nhat.
Bai 7. Ta goi p, q la hai s0 tw nhién lién ti€p, néu gitra p va q khong c6 sd nguyén té nao
khac. Tim 3 s0 nguyén t0 lién ti€p p, q, r sao cho p+q°+r° cling 1a s6 nguyeén to.
Loi giai
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~ Néu 3 s8 nguyén t6 p, q, r déu khac 3 thi p, q, r déu 6 dang 3k +1 suy ra p®,g°,r* chia
cho 3 déu dw 1. Khi d6 p®+q°+r?:3 va p’+qg°+r>>3 nén p’>+q°+r° la hop sd.
Vay p=3,q=5r1r=7khid6 p’+q’*+r>=3"+5°+7° =83 la sd nguyén té.
Bai 8. Tim 3 s6 nguyén t6 sao cho p*+q° =r.
Loi gidi
Gia stt c6 3 s6 nguyén td p, q, r sao cho p*+q° =r.Khidé r>3 nénrlasolé suyrap, q
khong cling tinh chdn 1é. Gia st p =2 va q la s 1é. Khi d6 ta c6 2°+q* =r. Néu q khong
chia hét cho 3 thi g°=1(mod 3). Mit khac vi q 1é nén 2°=-1(mod 3), tir d4 suy ra
2°+0°:3=r:3,voli. Vay q =3, ltic d6 r =2° +3° =17 1a s6 nguyén td.
Vay p=2,q=3,r=17 hoac p=3,q=2,r=17.
Bai 9. a) Chting minh rang s& du trong phép chia ctia mot s nguyén 6 cho 30 chi ¢6 thé
la 1 hodc la s6 nguyén ::6'. Khi chia cho 30 thi két qua ra sao?
b) Chitng minh rang néu tong cua n liy thira bac 4 ctia cac s6 nguyeén t6 1én hon 5 la
mot sd nguyén td thi (n,30) = 1.
Loi giai
a) Gia st p la s6 nguyén t6 va p=30k+r vdi 0<r<30. Néu r la hop s6 thi r ¢6 udc
nguyén to g < J30 = q=2;3;5. Nhung vdi q =2; 3; 5 thi q [an lwot chia hét cho 2; 3; 5, vo
1i.Vay r = 1 hodc r la s& nguyén t6.
Khi chia cho 60 thi két qua khong con ding nita, chang han p= 109= 60.1+ 49, 49 1a
hop s6.
b) S& nguyén t6 p khi chia cho 30 chi c6 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 sit P, P,,---P, la cac sd nguyén t6 16n hon 5.
Khidé 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 sd nguyén td a, b, ¢ sao cho abc <ab+bc+ca.
Loi giai
Vi a, b, ¢ ¢6 vai tro nhuw nhau nén gia st a<b<c.
Khi d6 ab+bc+ca<3bc=abc<3bc=a<3=a=2 (vi ala s& nguyén t5). VGi a =2 ta co
2bc<2b+2c+bc=bc<2(b+c)<d4c=b<4=b=2 hodcb=3.
Néu b =2 thi 4c<2+4c thoa voi c la s6 nguyén t6 bat ki.
Néub=3thi 6c<6+5¢c =>c<6=Cc=3 hodc c=5.
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~ Vay caccdp s (a, b, ¢) can tim la (2, 2, p), (2, 3, 3), (2, 3, 5) va cac hoan vi cua chiang, véi p

y
4

la s6 nguyén to.
Bai 11. Cho day s6 nguyén duong a,,d,,....,8, duoc xac dinh nhu sau: & =2, a, la wéc
nguyén t 16n nhit cia a,8,8,..a,; +1 véi N> 2. Chitng minh rang 8, #5 véi moi k.
Loi giai
Ta c6 a =2,8,=3, gid sit véi N23 nao dé ma co s6 5 la wdc nguyén td 16n nhat cua s6
A=23a,..4a,,+1 thi A khong thé chia hét cho 2, cho 3. Vay chi c6 thé xay ra A=5" véi
m>2, suy ra A-1=5"-1:4.
Ma A-1=234a,..a,, khong chia hét cho 4 do a, a,, la cac sO 1¢, vo li. Vay A khong cd
wdc nguyén t6 cta 5, tic la a, 25, Vke N'.
Bai 12. Tim t4t ca céc s8 nguyén t6 p d& 2° + p” ciing 1a s6 nguyén t5.
Loi gidi
Véip=2tacd 2° + p° =2°+2° =4 khong la s6 nguyén t6.
Véip=3tacd 2° + p>=2°+3" =17 la s nguyén t3.
Véi p>3tacd p’+2°=(p°-D)+(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, v6ip =3 thi 2° + p°la s6 nguyén té.
DANG 2. AP DUNG PINH LI FERMAT.
p la s6'nguyén to'va (a,p) =1 thi a** =1 (mod p).
Bai 1. Nha toan hoc Phdp Fermat da dwa ra cong thitc 2*" +1 d€ tim cdc s6 nguyeén t8 voi
moi n tw nhién.
1. Hay tinh gia tri ctia cong thitc nay khin = 4.
2. Véi gia tri nay hay chiing to ba tinh chat sau:
a) Tong hai chit s6 dau va cudi bang tdng cac chit s6 con lai.
b) Tong binh phuwong cac chit s6 1a s6 chinh phuwong.
c) Hiéu gitra tong cac binh phuong cua hai chit s6 dau va cudi vdi tong cac binh
phuong ctia cac chir s8 con lai bang tong cac chit s3 ctia s8 do.
Loi giai
1. Ta thay n= 4 vao cong thitc Fermat va duwoc:
2% +1=65537 1a s nguyén t&,
2.58 nguyén t6 65537 ¢ ba tinh chat sau:
a) Tong hai chit s§ dau va cudi 6+7=13 dung bang tong ba chir s& con lai 5+5+3=13.
b) Téng binh phuong cac chit s& 6° +5° +5° +3° +7° =36+25+25+9+49=144 1a s3 chinh
phuong vi 144 =12%,
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c) Téng binh phuong cta hai chir s8 dau va cudi la 6°+7° =36+49=85. Tdng cac binh
phuong ctia ba chit s6 con lai la 5°+5°+3*=25+25+9=59. Tong cac chir s6 do la
6+5+5+3+7=26.

Ta nhan thay rang 85—-59=26. Hiéu nay ding bang tong cac chit s8 ctia s8 nguyén t&

65537.

10n+1

Bai 2. Cho ne N”, chting minh rang: 2?

24 n+l

+19 va 22" 43

Loi giai

+5 la nhiing hop s6.

Ta chitng minh 22 +19:23 véimoi N>1.

Ta c6: 2° =1(mod1) = 2°°™ = 2(mod 22) = 2" = 22k + 2, (k e N).
Theo dinh ly Fermat:

2% =1(mod 23) = 2

210 n+l 210 n+l

=2%K2 = 4(mod 23) = 2° +19:23.

Mit khéc: 22 +19> 23 nén 22" +19 1a hop s6 v6imoi ne N*,
Ta chiing minh: 2% 437" 45111 véi moi N>1.
Bai 3. Tim s6 nguyén t& p sao cho 2” +1 chia hét cho p.
Loi giai
Gia str p la s6 nguyén t6 thoa: 2° +1:p.
Theo dinh ly Fermat:
2P =2(mod p) =>2° -2:p=3=(2°+)-(2"-2):p= p=3.
Véip=3 tacd 2° +1=9:3.
Bai 4. Cho p 1a s6 nguyén t8 16n hon 2. Chting minh rang cé vo s3 s6 tu nhién n thdéa
n.2" —1 chia hét cho p.
Loi giai
Ta co 2P =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 n.2"-1:p.
Bai 5. Cho p la s6 nguyén t5, chitng minh rang s§ 2° -1 chi c6 wdc nguyén t& c6 dang
2pk +1.
Loi giai
Goi q la wdc nguyén t6 cua 2° -1 thi q 1é, nén theo dinh li Fermat:
27 _1ig= (2P -1,2% 1) =209 _1iqg= q-1:p, vinéu (q-1 p) =1 thiliq, vo li.
M3t khéc: g-1 chdn suy ra q—1:2p = q=2pk +1.

p

Bai 6. Gia st p la sO nguyén t6 1é va m= . Chttng minh rang m 1a hop s6 1é khong

chia hét cho 3 va 3"" =1 (mod m).
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Loi giai

p_ p p_ p
Tacc’>:m=3 1.3 +1:a.b,véia=3 1,b=3 +1.

2 4 2 4

a, b déu la cac sd nguyén 16n hon 1 nén m 1a hop so.

Ma m=9""+97%+ . +9+1 vaplé nén m lé va m=1 (mod 3).Theo dinh li Fermat, ta
c6: 9P -9:p.
9" -9

(p,8)=1nén 9" -9:8p=>m-1: p.

p_
Vi m-1:2 nén m-1:2p, khi d6: 3" -1:3?" —15%=m. (dpem).

Bai 7. Chting minh rang day s6 2003+ 23k véi k =1,2,3....chtta vo han s6 1a lily thira ctia
cung mot sd nguyén to.
Loi giai
Gia st ton tai sd nguyén td p sao cho:
2003+23k=p"  (1).

Trong d6 k,n la cac s6 nguyén duwong nao do.

Tt (1) dé thay p khong chia hét cho s8 nguyén t38 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
vi moi s6 nguyén duong t.

T d6 p?™" =(1+23s)p" = p" +23s.p" = 2003+ 23k +23s.p" hay

p%*" = 2003+ 23(k + sp") v&imoi t=12,3,....

Bai todn duoc giai day du khi ta chi ra sy ton tai s6 nguyén t6 p thda man (1). Chang han:

Véi p=2 c6 2003+ 23.91=2"

V6i p=3 c6 2003+23.8=3

V6i p=4 6 2003+ 23.6 = 2141

Vi p=2003 thi ton tai k theo dinh 1i Fermat thoa man 2003+ 23k = 2003%.
Bai 8. Tim bay s8 nguyén t8 sao cho tich ctia chting bang tdng cac liiy thita bac sdu ctia bay
s0 do.

Loi giai

Goi bay s6 nguyén té1a p, P, Pig ..o P

Taco: PiP,PsPuPsPeP; = PL+ P+ P5+ Py +Ps+ P +pr (%)

Ta can dung dinh li Fecma nho:
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Néu s& nguyén a khong chia hét cho 7 thi a® =1(mod 7) .(Co thé chiing minh truc tiép
diéu nay thong qua viéc bién ddi a° = (7k +r)° =7t £1 véi moir théa man 0<r<6, contla
sO nguyén)
Gia st trong bay s6 nguyén td trén c6 k s6 khac 7 voi 0<k <7.
. Néu k =0, nghia 1a ca bay s& trén déu bang 7 thi ta ¢6
7.7.7.7.7.7.7 =75 7% 75 7+ 75+ 70+ 76 thda man (¥).
. Néu k =7, nghia la ca bay s0 trén déu la s6 nguyén t6 khac 7 thi vé trai cua (*) khong chia
hét cho 7, con vé& phai cua (*) chia hét cho 7 theo dinh li Fec ma, diéu nay khong xay ra.
Vay chi xay ra bay s6 nguyén td trong dé bai déula 7.
DANG 3: PHUONG PHAP PHAN TICH.

Bai 1. Tim ne N* dé:
4 \ ~ A ~ 2003 2002 \ ~ A ~
a) n" +4 la sd nguyen to. b) n™* +n""" +1 la s6 nguyeén to.

Loi giai

a) Ta co:
n*+4=(n*+4n’ +4)—4n* = (n* +2)* - (2n)* = (n* + 2+ 2n)(n* + 2—2n).
Néu n*+41a s8 nguyeén t8 thi n’-2n+2=1<n=1.
Thtr lai: Véi n=1 thi n*+4=5 la s6 nguyén td.
Vay, v6in=1 thi n* +4 1a s& nguyén t6.
b) Ta c6: N +n®* +1=n*(N"" 1) +n(n*™" —-1)+n*+n+1.
Véi n>1 ta cé:
n* —1:n®*-1:n” +n+1 do dé: N +n*? +1:n*+n+1 va n*+n+1>1nén

2002

n*® +n*? +11a hop sd.

Véin=1thi n®+n**+1=3 1a s8 nguyén t6.

Bai 2.

a) Tim cac sO nguyén so p d€ 2p+1 la lap phuong ctia mot s§ tw nhién.

b) Tim cac sd nguyén t0 p d€ 13p+1 la lap phwong cia mot s6 tw nhén.

Loi giai
a) Giastt 2p+1=n® (véi neN);nlas61énén n=2m+1 (me N ), khi d6
2p+1=(2m+1)° = p=m(4m’ +6m+3).

Viplasdnguyéntdnén m=1, suyra p=13.
Thtr lai: 2p+1=2.13+1=27=3. Vay p=13.
b) Gia st 13p+1=n*(ne N); p>2 suy ra n>3.

TAI LIEU TOAN HOC
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13p+1=n*=13p=(n-1)(n*+n+1).
13 va p 1a cac sd nguyén t6, ma n—1>1 van®+n+1>1nén n-1=13 hoic
n-1=p.
i) V6i n—1=13 thi n=14, khi d6 13p=n°-1=2743= p =211 la s6 nguyén t3.
ii) Véi n—1=p thi n>+n+1=13=n=3, khi d6 p=2 la sd nguyén to.
Vay véip =2, p=211 thi 13p + 1 la lap phuong ctia mot sO tu nhién.
Bai 3. Tim tat ca céc s6 nguyén X,y thoa X" -2y’ =1.
Loi giai
Gia st X,y 1a cac s6 nguyén t& théa: x* —2y® =1. Khi d6 x* =2y’ +1, suy ra x la s6 1¢, dat
X=2n+1(ne N*). Ta co:
(2n+1)? =2y’ +1=4n* +4n+1=2y* +1=> y* =2(n* +n):2= yi2, ma y 1a s& nguyén t& nén
suy ray =2.
Voiy=2,taco X=3.
The lai v&i X=3,y =2 thi x2 -2y’ =1.
Bai 4. Tim cac s nguyén td X, Y,z thoa x’ +1=z.
Loi giai
Vi X,y la cacsd nguyén tonén x>2,y>2 suyra Z=5.
z1a s8 nguyén t& 1é nén X’ 1a sd chan suy ra x=2, khi dé z=2" +1.
Néu y 1é thi 2’ +1:3, suy ra z:3, v li. Vay y chén, suy ray=2,z=2°+1=5,
Vay cac sO nguyén td can tim la x=y =2,z =5.
Bai 5. Chting minh rang néu 1+2" +4"(ne N*) 1a s6 nguyén t6 thi n=3" véi ke N.
Loi giai
DPat n=3m véi (m, 3)=1. Gia st m > 1, xét hai treong hop:
i) m=3l+1(I e N*). Ta co:
142" +47 =14 23O 4 45D 14 a1 1 302 (y&i a=2%), suy ra
1+2"+4" =a(@” - +a’(@” -)+a*+a+lia’ +a+1=1+2"+4" la hop sb.
ii) m=3l+2,(l e N*). Ta c6:
142" 44" =14 2% G2 L 4302 _ 14 g%+2 4 g8 — (2% 1)+ a%(a¥ 1) +a’+a+1ia’+a+1
(voi a=2%).
Suy ra 1+2" +4" la hop s0.
Vaym=1 tieclan =3k
Bai 6. Cho a,b,c,d e N* thoa man ab=cd. Chiing minh r?mg: A=a"+b"+c"+d" 1a hop

s6 véimoi ne N,
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Loi giai

Gia st (a, b) =t, khi d6: a=ta,c=tc, vdi (a,c)=1.

Ttr ab = cd suy ra ab=cd = b:c,.

bat: b=kc, = cd =a,kec, = d =Kka,.
Khi dé: A=a"+b"+c"+d" =t"a' +k"c] +t"c] +k"a' = (k" +t")(& +¢/') .
Vi k,t,a,¢, € N* nén A la hgp s6.

Bai 7. Tim tat ca cac s6 nguyén td p dang @—1 (n>1).
Loi giai
Ta co:
pzn(n+1)_1=n2+n—2=(n—1)(n+2)‘
2 2 2

Véin=2tacop=2.

Véin=3tacop=>5.

Véin>3 thi n;1>1vén+2>1nénpléhops()'.

nn+)

Vay véin =2, n=3 thi p la s6 nguyén td c6 dang 1.

N N ~, A N 1 . ~ N ab NN A A
Bai 8. Tim tat ca cac sO cd hai chit sO ab sao cho W la s6 nguyen to.
a —
Loi giai
Vi a,b 6 vai tro nhw nhau nén cé thé gia st a > b.

.2 2 b &) \ n A ~
Gia st —— = p vdi p la sO nguyén to.*

[a-b|

Suy ra abip=aip hodc bip= pe{2,357}.

Tir* ta cd ab=ap - bp (a+ p)(p-b) = p? @{Ztgzlpz @{Z: gz_lp

Véip=2taco ab=21 hosic ab=12.

Véip=3taco ab=62 hoic ab=26.

Voéip=5vap=7tacdaco?2chitso (loai).
Vay céac s6 ab can tim 1a 12, 21, 26, 62.
Bai 9. Cho cac s6 p=b°+a,q=a"+c,r=c*+b I cac s& nguyén to (a,b,ce N*). Chiing
minh rang ba s8 p, q, r ¢6 it nhat hai s§ bang nhau.

Loi giai

Ba s6 a, b, c c6 it nhat hai s8 ¢4 cling tinh chdn 1é.
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" Gia st a,b cling chdn hodc ciing 1¢, khi d6 p =b° +ala sd nguyén t& chan, vay p =2.
Tedésuyraa=b=1,q=c+1lvar=c+1lnénq=r.
Bai 10.
a) Cho 2 +1 la s6 nguyeén t5 (goi la nguyén t8 Fermat). Chitng minh rang k =0 hodc k =
2n,
b) Cho 2%- 1 1a s8 nguyén t3 (goi 1a s6 nguyén t& Mersenne). Chting minh rang k 1a s&
nguyeén to.
Loi giai

a) Gia stt phan chiing rang k >0 va k # 2" véi moi n.

Khidok=2".t, véitlé>1. Vo li v6i2k+1 la sd nguyén to.

Vay k =0hoack =2
b) Gidstk=m.tvdil<t<k, khidd2k-1= (Zt)m ~1:2' -1=> 2" -1 1a hop s8 vi 2¢-1 >1.

Vay k la s6 nguyén to.
DANG 4. GIAI PHUONG TRINH NGHIEM NGUYEN NHO SU DUNG TiNH CHAT
SO NGUYEN TO.

Trong nhiéu truong hop khi gidi phwong trinh nghiém nguyén din dén viéc xét cdc so
nguyén to'ciia s6'dang n=a’ +b?* |

MG{t s6'tinh chdt ciia wéc s nguyén to ciia s6'n dé'sir dung vao gidi phwong trinh:

* Ménh dé 1. Néu s6' nquyén to' p=2'k+1 v6i cic s6'nguyén dwong t, k va k 1é, la wéc cia
son=a’ +b” thi p la wéc s6’chung ciia a va b.
+ Gid sw p khong la woc so ctia s0'a thi p ciing khong la woc so ciia s6'b
= (a, p) = (b, p) =1. Theo dinh li nhé Fermat thi @** =1(mod p) hay a?“ =1 (mod p).
+ Tuong tir 0°* =1 (mod p) suy ra @°* +b** =2 (mod p) *

Mt khic ste dung hang ding thiec ding nhé ta c6 @)+ (%) = (@ +b?).M =nM trong
do k 1é va M la s6' nguyén.

Theo gid thiét n:p = @% +b%):p, mau thubn v6i *.

Twong tw p khong la wéc ciia s6'p thi p khong 1o wéc ciia s6'a ciing dan dén mdu thudn. Viy
s0' nguyén t6'p phai la wéc s6'chung ctia s6'a va so'b.

* Ménh dé 2: Gid sir a va b nguyén t6"cimg nhau thi moi wéc s’ nguyén t6'lé cia a+ b* chi
c6 dang 4m + 1 (ma khong cé dang 4m + 3) trong doé m la s6' nguyén dwong.

Chiing minh:

+ Xét woc s6' nguyén t0'p =4m +3 =2(2m + 1) +1. Theo ménh dé 1 néu p la wéc s6' nguyén to' ciia n
= a2 + b2 thip la wéc 6’ chung cia a va b = p=1, mdu thuan. Vi p 1é nén p chi cé dang p = 4m +
1.

+ Ta thir van dung cdc tinh chit trén vao gidi mot s6 phwong trinh nghiém nguyén dwéi day.
Bai 1. Giai phuong trinh nghiém nguyén X -y =7 (1)

Loi giai
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Phuong trinh (1) © X* +1=y*+ 2 & x> +1=(y+2)(y* -2y +4) (2)

Néu y chdn thi vé& phai cua (2) chia hét cho 4 = X 18, Xx=2t+1=> X’ +1=4t* +4t+2
khong chia hét cho 4, mau thuan.

Vay y la s6 1é, y=2k +1= y* -2y +4=14k?*+3 nén nd phai c6 wdc sd nguyén td 1é
dang 4m + 3 (vi tich cdc s6 dang 4m + 1 lai ¢6 dang 4k + 1). Suy ra X* +1 cé wéc s& nguyén
t6 dang p = 4m + 3, trai véi ménh dé 2.

Vay phuong trinh (1) khong c6 nghiém nguyén.

2 2

Ty

\ e N A, 2 /4 ~ ~ A X \ ~ A \ \
Bai 2.Tim tat ca cac cap sO nguyén duong (X,Y) sao cho la s6 nguyén duong va la

wdc so cua 1995.

Loi giai
2 + y2
X=y

., . X
Gia str

=k nguyén duong va k la wdc s6 cua 1995 = 5.3.7.19 = 5n v6i n=3.7.19. Cac

sO nguyén to 3, 7, 19 déu c6 dang 2(2m +1) +1=4m +3
Goi wdc chung 16n nhat cua X,y la d =(x,y) thi x=du,y=dv véi (u,v)=1.
Theo gia thiét x> +y* =k(x—-y) < dU*+v*) =ku-v) (1).
Xét hai truong hop:
1) k 1a wéc s8 ctian = K cd wdce sd nguyén td dang 4m + 3.
Ap dung ménh dé 2 vao (1) thi u* +v* khong chita cac wdc s6 nguyén t& ctia k nén k 1a wéc
s6 ciad =d =kt. Tt (1) cd t(u>+v’)=u-v, do d6 u? <u?+v? <u-v<u= (1) vo nghiém.
2) k =5m véi m 1a wéc s8 ctia m. Lac d6 (1) tré thanh d(u?+v?) =5m(u—v). Lap
luan nhu trén thi m la wéc so ctia d. Suy ra d=m.t. Ttr d6 ta c6
t(u? +v3) =5U-v) (2
Tt (2) c6 u®+v> <5(Uu-v)
A=u’+v>-5u-v)<0 (3)
Mat khac
AA=4U? — 20U + 25+ 4v2 + 20V + 2550 = (2u~5)? + (2v+5)? =50 >1* + 72 50> 0 = A> 0
Két hop véi (3) phai c6 A= 0. Diéu nay xay ra chi khi 2u-5=%1 vav=1,

u=3 u=2
nghia la va
v=1 v=1

\ \ o o gy X=3M o fXx=2m
TerA=0va(2)suyrat=1=d=m.Cacsd X,y phai tim la y=m hoac y=m trong

dé m 1a wéc cua n = 3.7.19, nghia 1a m 1ay 8 gid tri sau: 1, 3, 7, 19, 21, 57, 133, 399.
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~ Bai 3. Tim s6 nho nhat trong tap hop cdc s8 chinh phuong dang 15a + 16b va 16a -15b voi
~ a,blacics6 nguyén duong nao dé.

4 Loi gidi

Gia st 15a + 16b =m? va 16a -15b =n? (1) véi m, n la cac s6 nguyén duong.
Khi d6:

m* +n* = (15a+16b)” + (16a—15b)* = (15> +16°)(a” +b*) = 481(a* +b?)
haym*+n*=13.37(a* +b*)  (2)
Cac s6 nguyén t8 13 va 37 déu ¢6 dang p =2’k +1 vdik lé.
Gia st (mn)=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*+v* khong chita cac wdc sd nguyén t& 13 va 37 do d6 481 la wéc cta d
= d =481t. D& cho m, n nho nhat, ta 14y t = 1. Lac d6 (3) tré thanh 481°(u* +v*) =a* +b?
(4)
Tw (1) c6 m*—n® =31lb—a hay 481°(u*-v*)=3la-b (5).
C6 thé chon U=V=1 @& m, n nho nhat, ltic @6 a=31b va a’+h*=4812. Tir d6 c6 b = 481
va a=31.481 suy ra m =n =481.
Bai 4. Tim s8 c6 3 chit s6 ma c6 dang 5 udc.
Loi giai

Gia st p va q la hai s6 nguyén t6 khac nhau, khi d6 pq c6 4 wéc dd1a 1, p, q, pq va sd p*q
co6udcdolal, p, p? q pq p*p- Do d6 s6 phai tim ¢ dang p~.

Vis6 prcod n + 1 wdc nén mudn c6 dung 5 wdc thi rd rang n = 4.
S p* 1a 86 ¢6 3 chit s6 khi p =5.

Vay s phai tim la 5* = 625.
Bai 5. Tim 3 s8 nguyén t& biét rang mot trong ba s3 d6 bang hiéu céc 1ap phuwong cta hai
s0 kia.

Loi giai
Goiba s6 nguyéntd délaa, b, c. Tacd c= a®-b’ Ch:?mg han. Thé thi
c=(a—b)(a@*+ab+b?).

Mudn c 1a s6 nguyén td thi a - b = 1, diéu nay chi xay ra khi cac s6 nguyén t6 la a =

3,b=2.Suyra:c=27-8=19.

Vay ba s6 nguyén phai tim la 2; 3; 19.
Bai 6. Xét day s6 nguyén td ttr nho dén 16n: 2; 3; 5; 7; 11; 13; 17;... talap hai day s6 5=2 + 3;
8§=3+512=5+7,18=7+11;24=11+13;...va6=23;,15=35,35=5.7,77=7.11; 143 =
11.13; ... C6 hay khong mdt s6 hang nao d6 ctia day thit nhat bang mot s8 hang nao dé ctia
day tht hai.
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Loi giai
Triede hét ta nhan xét rang:
. O day thtt nhat cac s8 hang theo thit tw 12 tdng ctia hai s6 nguyén t§ lién nhau va
tat ca s8 hang cua day (trtr s6 hang dau la 5) déu 1a chan.
. O day thit hai cac s hang theo tht tw 14 tich ctia hai s6 nguyén t& lién nhau va tat
ca s6 hang cta day (trtr s hang dau la 6) déu la 1é.
Do d6 ta c6 thé két luan rdng: khong c6 mot s6 hang nao cua day thit nhat bang
mot sd hang cta day thi hai.
Bai 7. Tim s6 nguyén t& p biét rang p + 2 va p + 4 cing la s nguyeén 3.
Loi giai
Do p#1 vi1khong phaila s6 nguyén to, nén p cé thé cé dang p = 3k.
Néu p=3k+1thip+2=3k+3lahop sé.
Néu p =3k + 2 thi p + 4 = 3k + 6 cling 1a hop s6.
Do d6 p chi c6 thé bang 3 va p +2 =3 + 2 =5 1a s6 nguyén td,
p +4 =3 +4 =7 la s6 nguyén tg.
Bai 8. C6 bao nhiéu s8 cd ba chit s6 ma mdi chit s6 ciia né 1a wéc nguyén t& caa ching?
Loi giai
Cac woc nguyeén t8 c6 1 chix s8 1a: 2; 3; 5 va 7. Néu s6 phai tim bat dau bang chit s6
2 thi né phai chia hét cho 2 va tan cling bang 2.Chit s§ thit hai phai 1a 2, vi s6 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 s§ cudi phai tao thanh mot s& chia
hét cho 3, do d6 ching chi c6 thé'la 3 va 3 hoac5 va?7.
Thu lai thay rang chi c6 s8 333 1a thich hop.
Cudi cling néu bat dau bang 7 thi hai chit s cudi phai tao thanh mot s8 chia hét cho
7. Thi lai thdy réng chi c6 hai s8 777 va 735 1a thich hop.
Tom lai cé 5 sO thdoa man bai ra la: 222; 333; 555; 735; 777.

Bai 9. Mot xi nghiép dién t trong mot ngay da giao cho mot ctra hang mét s6 may tivi. S6
mdy nay la mot sd c6 ba chit s6 ma néu tang chit s dau 1én n lan, gidm cac ch s6 thit hai
va tht ba di n lan thi sé duoc mot s6 mdi 16n gap n lan s6 may da giao. Tim n va s6 may
tivi da giao.

Loi giai

Gia st s6 mdy tivi da giao la abc =100a+10b+c. Ta c6:
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100(a +n)+10(b —n) +(c—n) =n(100a+10b +c) hay
100a+100n+10b—-10n+c—-n=100an+10bn+cn .

Tir d6 ta duoc:

100a+10b+c:89—n.

n-1
Nhung 89 1a 58 nguyén t8 nén hodc n - 1 phai bang 1 hoéc n phai chia hét cho n-1.
Trong ca hai truong hop ta déu tim dugc n =2 va abc =178.
Vay s0 may tivi da giao la 178.
Bai 10. Nhing sd nguyén t6 nao co thé la wdc cua sd c6 dang 111...117?
Loi giai
Trudc hét ta nhan xét rang s6 ¢ dang 111...11 khong chia hét cho 2 s8 nguyén 3 2
va 5.
Gia st p la s6 nguyén t6 khac 2 va 5. Ta hay xét p + 1 s0 sau:
1,11, 111, 1111, ..., 111...11.
it nhat hai trong cac s6 trén khi chia cho p ¢6 s6 du giéng nhau, thé thi hiéu cta
ching 11...1100..0 chia hét cho p.

vay s6 co dang 111...11 c6 wdc la tat ca sO nguyén to trir hai sO nguyén to 2 va 5.

DANG 5. CAC BAI TOAN VE HAI SO NGUYEN TO CUNG NHAU.
Hai s6'a va b nguyén t6'cing nhau ~ UCLN(a, b) = 1.
Cdc s0'a, b, c nguyén t6'cung nhau UCLN(a, b, c)=1.
Cdc sb'a, b, ¢ doi mot nguyén to cing nhau
UCLN(a, b) = UCLN(b, ¢) = UCLN(c, a) =1.
Bai 1. Chiing minh rang;
a)Hai s6 tu nhién lién ti€p (khdac 0) 1a hai s6 nguyén t6 cung nhau.
b) Hai s6 1€ lién tiép 1a hai s6 nguyén t& cung nhau.

¢)2n+1va3n+1(neN)lahaisd nhuyén t6 cung nhau.

Loi giai
a) Goi d euc(n,n+1)= (n+1)—n:d =>1id = d =1. Vay n van + 1 1a hai s0 nguyén t&
cung nhau.
b) Goi d euc(2n+1,2n+3)= (2n+3)-(2n+1)id = 2id = d €{1,2}. Nhung d #2 vid
la wéc cua so 1é. Vay d=1.
c) Goi d eUC(2n+1,3n+1) = 3(2n+1)-2(3n+1):d =1id = 1id .

Bai 2. Cho a va b 1a hai s6 nguyén 3 cing nhau. Chiing minh rang hai s6 sau ciing 1a hai
sO nguyén t6 cung nhau.
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a)avaa+b. b)a2vaa+b. c)abvaa+b.
Loi giai
a) Goi deUC(a,a+b)= (a+b)-aid=bid. Talai 6 aid nén d eUC(a,b), do dé6
d =1(v1a, b la hai s6 nguyén t6 cung nhau).
Vay (a,a+b)=1.
b) Giad st a2 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. Nhw vay a va b cung chia hét cho s6 nguyén t6 d, trai véi gia
thiét (a, b) =1.
Vay a? va a + b la hai s6 nguyén t6 cung nhau.
c) Gia st ab va a + b cung chia hét cho s6 nguyén t6 d. Ton tai mot trong hai thira s&
avab, chéng han la a, chia hét cho d, do d6 b ciing chia hét cho d, trai véi (a, b) = 1.
Vay (ab, a+b) =1.
Bai 3. Tim s0 ty nhién n d€ cac s6 9n + 24 va 3n + 4 la cac s6 nguyén t6 cung nhau.
Loi giai
Gia st 9n + 24 va 3n + 4 cung chia hét cho s6 nguyén t6 d thi
9n+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. Mudn d # 2 phai ¢6 it nhat mét trong hai s& 9n + 4 va 3n + 4 khong
chia hét cho 2. Ta thay:
On+41lasolé ©9nlé <nle,
3n+4las6lé <3nlé <nlé.
Vay diéu kién d€ On +4,3n+4)=1lanlasdlé.
C/BAI TAP TU LUYEN
Dang 1:
Bai 1. Tim sd nguyén td p sao cho cac sd sau cling la s6 nguyén to:
a)p+2vap+10.
b) p +10 va p + 20.
Qp+2p+6p+8 p+12, p+14.
Bai 2. Chiing minh rang néu n va n?+ 2 1a cdc s8 nguyén t& thi n*+2 ciing 1a s6 nguyén t3.
Bai 3. Chitng minh rang néu a, a +k, a+ 2k ( a,k e N* ) 1a c4c s8 nguyén t& 16n hon 3 thi k
chia hét cho 6.
Bai 4. Chtrng minh rang néu p 1a s6 nguyén t3 16n hon 3 thi (p - 1)(p + 1) chia hét cho 24.

Bai 5. Mot s6 nguyén t6 p chia cho 42 c6 du la mot hop so r. Tim r.
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Bai 6. Mot s8 nguyén t8 p chia cho 30 ¢6 s6 du 1a r. Tim r biét rang r khong 1a s nguyén
to.

Bai 7. Chting minh rang s8 11...1211...1 1a hop s6 véi n>1.
—_— ——

Bai 8. Tim n s6 sao cho 10101...0101 (n chi s6 0 van + 1 chit s6 1 xen ké nhau) 1a s6 nguyén
to.
Bai 9. Cé4c s0 sau la s6 nguyén t6 hay hop s6.
a) A =11..1(2001 chit s6 1);
b) B= 11...1 (2000 chit s8 1);
) C=1010101;
d) D=1112111;
e) E=1!+2!+3!+..+100!;
g)G=3.5.7.9-28;
h) H=311141111.
Dang 2.
Bai 10. Cho n e N*,chttng minh rang cac s& sau la hop sd:
a)A=2""43;
b)B= 2" +7;
) C= 22" 4+13.
Bai 11. p 1a s8 nguyén t& 16n hon 5, chitng minh rang p* =1 (mod 240).
Bai 12. Chitng minh rang day a, =10" +3 ¢4 v6 s8 hop sd.
Bai 13. Chttng minh rang véi mdi s6 nguyén t& p c6 vo s6 dang 2" —n chia hét cho p.
Dang 3.
Bai 14. Tim ne N* dé& n®—n’ +n-1 la sd nguyén té.
Bai 15. Tim cdc s6 X,y € N * sao cho x*+4y* 1a s& nguyén to.

n(n+1)(n+2)
6

Bai 16. Tim tat ca cac s6 nguyén t6 p c6 dang +1 (n>1).

Bai 17. Cho ne N*, chttng minh A=n"+4" 1a hop s6 v6i n>1.
Dang 4.
Bai 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.
Bai 19. Giai phwong trinh nghiém nguyén sau:
a) x> +y> =585
b) x* +y? =1210.
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Dang5.
Bai 19. Chitng minh rang véi moi s6 tu nhién n, cac s6 sau 1 hai s6 nguyén t8 cling nhau:
a)7/n+10vabn+7;
b) 2n + 3 va 4n + 8.
Bai 20. Cho a va b 1a hai s6 nguyén t3 ciing nhau. Chtrng minh rdng cac s6 sau ciing 1a hai
sO nguyén td cung nhau:
a)bvaa-b (a>b);
b) a2+ b? va ab.
Bai 21. Chiing minh rdng néu s ¢ nguyén t& cling véi a va véi b thi ¢ nguyén t3 cling
nhau vdi tich ab.
Bai 22. Tim s0 ty nhién n, sao cho:
a) 4n - 5 chia hét cho 13;
b) 5n + 1 chia hét cho 7 ;
) 25n + 3 chia hét cho 53.
Bai 23. Tim cdc s6 tw nhién n d€ cac s sau nguyén td cung nhau:
a)4dn+3va2n+3;
b)7n+13 va2n+4;
)9n+24va3n+4;
d)18n+3va2ln+7
Bai 24. Chting minh rang cé vo6 s8 s6 tu nhién n d&€ n + 15 va n + 72 la hai s6 nguyén t&
cung nhau.
Bai 25.
a) Viét cac s6 7, 8, 9, 10 thanh tong hai s6 nguyén td cung nhau 16n hon 1.
b) Chttng minh rang véi moi s8 tw nhién n 16n hon 6 déu biéu dién dugc dudi dang

tong hai s6 nguyén td cung nhau 16n hon 1.

HUGNG DAN GIAL
Dang 1.
Bai 1. a) b) Dap s6: p = 3. Xét p dudi cacdang: p=3k, p=3k+1, p=3k+2 (keN).
c) Dép s6: p=5. Xét p dudi cacdang : p=5k, p=5k+1, p=5k +2,
p=5k+3,p=5k+4 (keN).
Bai 2.n=3.
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Bai 3. S6 nguyén t6 16n hon 3 ¢ dang 6n +1, 6n + 5. Do d6 3 s6 a, a + k, a + 2k phai co it
nhat 2 s6 c6 cung mot dang, hiéu la k hodc 2k chia hét cho 6, suy ra k chia hét cho 3.
Bai4.Taco (p-1)p(p+1):3 ma(p,3)=1nén
(p—D(p+1):3 (D).

p 1a s8 nguyén t6 lén hon 3 nén p lasd1é, p - 1 va p + 1 1a hai s8 chan lién tiép. Trong hai
s6 chdn lién tiép, c6 mot s6 1a bdi ctia 4 nén tich chiing chia hétcho 8 (2).
Tt (1) va (2) suy ra (p -1)(p + 1) chia hét cho hai s6 nguyén t& cung nhau 3 va 8.

Vay (p-1)(p+1):24.
Bai5. Tacodp=42k +r=2.3. 7k +r (k, r €N, 0 <r <42). Vi p la sd nguyén t6 nén r khong
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.
Bai 6. Tacd p=30k +r=2.3.5k +r (kr eN,0<r<30). Vip la sd nguyén t6 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 1a hop so.
r khong phai la hgp s6 cling khong phai la sd nguyén t6, suy rar =1.
Bai 7. 11..1211..1=11..10..0+11..1=11..1(10" +1),

—
n n n+l n n+l n+l

suy ra dpcm.

(10™* —1)(10™* +1)
9.11 '

Bai 8. p=1010...101=

n=1: p =101 la s6 nguyén t6.
n>1: plahop s6.

Bai 9.Tat ca déu 1a hop so.
a) A=11..1=1+1+..+1:3.

2001 2001

b)B=11..1:11.
—

2000

c¢) C=1010101:101.

d) D=1112111=1111000+1111:1111.

e) E:3 vi 14+2!=3:3, con 344h...+100! ciing 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.
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Bai 10. Chl'l’ng minh A:7;B:11;C:29.
Bai 11. 240 =24 3. 5.
Bai12.n=6k +4, keN.
Bai 13. p =214y n chdn; p>2 148y n = (pk - 1)(p -1), ke N*.
Dang 3.

Bai 14. n*—n’ +n-1=(n-1)(n*+1), n =2.
Bai 15.
X'+ 4yt = (X" +4x°Y2 + 4y ) —AxPy? = (X° +2y?) — (2xy)? = (X* = 2xy + 2y?) (X + 2xy + y?)
x=y=1thi x*+4y* =5 la s6 nguyén td.
n(n+1)(n+2) v1e (n+3)(n*+2) ‘

6 6

Voi n>24 thin+3>6van2+2>17.

Bai 16. p=

n + 3 va n? +2 hodc mot s6 chdn, mot s6 chia hét cho 3; hodc mot trong hai s6 chia hét
cho 6, khidé plahopsévdéin=1,2, 3 thip=2,5,11 la cac sd nguyén to.
Bai 17. n chdn thi A chia hét cho 2.
nlé, datn =2k +1 (ke N*), ta co:
n*+4" =n*+ 4% = (n? + 222 —2.n% 2%
= (n*+ 2% —n.2"N)(n® + 22 £ n.2k M)
=[ (-2 + 2 |[(n+2")* +2% ]
Dang 4.
Bai 18. Gia sit phuong trinh (1) c6 nghiém x,y nguyén. Xét nghiém y nguyén duong . Vi a
>bnéntikr (1) cd x=a,x=b va 4(a—x)(x-b)>0,suyrab<x<a. Dat a—x=m,x—b=n thi
m, n duwong. Lac d6 (1) tré thanh 4mn—-m-n=y?® (2) v6i m, n, y nguyén duong. Bién déi
(2) = (4m—1)(4n—-1)=4y*+1 (3)
Vi tich cac s0 dang 4k + 1 lai ¢6 dang d6 nén sd 4m - 1 phal c6 wéc nguyén td dang p = 4k
+3. Tr (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 =1(mod p) = [(Zy)z}T =1(mod p) .

1
Tir d6 va (4) c6 (~1) 2 =1(mod p) = (-1

)2k+l =1(mod p) = mau thuan.

Vay phuong trinh (3) khong cé nghiém nguyén.
Dang 5.
Bai 20. a) Goi d e UC(7n+10,5n+7) thi

5(7n+10)-7(5n+7):d =1id =d =1.
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b) Goi d 1a UCLN (2n + 3, 4n + 8).
(dn+8)-2(2n +3)id= 2id.
Dodlawéccuasdlé2n+3nénd=1.
Bai 21.
a) Goid eUC(b,a-b) thi a—b:d,bid, do d6 aid.Tacé (a,b)=1
nénd=1.
b) Gia st a’ +b? va ab cling chia hét cho cho s6 nguyén td d thi vo 1i.
Bai 21.
Gia st ab va ¢ cung chia hét cho sd nguyén t6 d thi vo li.
Bai 22.a)
4n-5:13
= 4n-5+13:13
= 4n+8:13
= 4(n+2)13
Do (4,13)=1nénn+2:13.
Déap s6:n=13k -2 (ke N*).
b) DPap s6: n=7k -3 (keN).
c) 25n+3:53= 25n+3-53:53.
Péap s6:n=53k +2 (k € N).
Bai 23.
a) n khong chia hét cho 3.
b) n 1a s6 chan.
cynlasolé.
d) Gia st 18n + 3 va 21n + 7 cung chia hét cho sd nguyén t d thi
6(2In+7)—-7(18n+3):d = 21id .
Vay d €{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 néun =7k +1(k e N) thi (18n+3,21n+7)=1.
Bai 24.
Bai toan khong yéu cau tinh moi gia tri cia n ma chi can chi ra vo sd gia tri cia n dé

(n+15,n+72)=1. Do d6 ngoai cach giai trén co thé giai nhw sau:
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y GoideUC(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 sO gia tri n.

CHUYEN DE 8:
SO CHINH PHUONG

I. Pinh nghia:
SO chinh phurong la binh phwrong ctia mot s6 tw nhién.
A :1a s0 chinh phuong thi A =k? (keN)
IL Tinh chét:
1) S8 chinh phuong chi cé thé tan cung bang: 0;1; 4; 5; 6; 9; khong thé tan cing bang 2;
3;7;8.
2) Khi phan tich ra thita s6 nguyén td, s6 chinh phuong chi chitc cac thita s6 nguyén
t& v4i s6 mii chdn, khdng chita cic thira s6 nguyén t8 v4i s6 mii 1é.
Chitng minh:
Giastt A=k>vak=axbv.c’... (a;b; ¢ ... la cac sd nguyén t0)
thi A= (axbv.cz...)? = a>b%¥.c%... (dpcm)
Tt tinh chat 2 ta ¢6 cac hé qua:
a. SO0 chinh phuong chia hét cho 2 thi phai chia hét cho 4
S6 chinh phuong chia hét cho 3 thi phai chia hét cho 9
SO chinh phuong chia hét cho 5 phai chia hét cho 25
S6 chinh phuong chia hét cho 8 thi phai chia hét cho 16
Tich ctia cac s6 chinh phuong la mot s6 chinh phuong
A =ab, néu alaso chinh phuong thi b cting la s6 chinh phuong.
3) So lwgng cac wdce cua mot sd chinh phwong la 1é. Nguoc lai, mot s6 co sd luong cac
wdc la 1é thi s6 d6 la sO chinh phuwong
Chitng minh:
Néu A =1 thi A la s6 chinh phuong c6 mét woc. Ta gia st A > 1 c6 dang phan tich ra thira
sO nguyén td la A = axby.c”... thi s6 lwong cac wdc cua A la (x+1)(y+1)(z+1) ...
a) Neéu A la s0 chinh phuwong thi x; y; z; ... la cac sO chin, nén x+1; y+1; z+1; ...
la1é, do d6 s6 luong cac wéc cua A lale,;
b) Néu s0 luong cac wdc ctia A la 1é thi (x+1)(y+1)(z+1) ... 1lalé
Do d6 cac thira s6 x+1; y+1; z+1; ... déulasd l¢,
Suy ra x; y; z; ... la cdc s chan.
Patx=2x,y=2y’;z=22"; ... (X’;y’; Z’;...€N) thi
A= (a¥b¥c”...)?nén A la s6 chinh phuong (dpcm)
4) Néu s6 A bao ham gitta binh phwong hai s6 tw nhién lién ti€p thi A khong thé la s6
chinh phuong. Nghia la : néu n? < A < (n+1)? thi A khong la s6 chinh phuong.
I11. Céc kién thirc lién quan:

me a0 T
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1. Néu modi sd hang ctia mét tong (hodc hiéu) chia hét cho mdt sd thi tong (hoac
hiéu) do chia hét cho s6 do.
2. S0 c6 chit sO tan cung chia hét cho 2 thi sd d6 chia hét cho 2
S6 ¢6 hai chir s6 tan cung chia hét cho 4 thi s6 d6 chia hét cho 4
SO cd ba chit s tan cung chia hét cho 8 thi s6 d6 chia hét cho 8
SG ¢6 chit s6 tan cung chia hét cho 5 thi s6 d6 chia hét cho 5
S6 c6 hai chit s6 tan cung chia hét cho 25 thi s6 d6 chia hét cho 25
SG ¢ tong cac chi s chia hét cho 3 thi s6 d6 chia hét cho 3
S6 c6 tong cac chit s6 chia hét cho 9 thi s6 d6 chia hét cho 9
3. DAu hiéu chia hét cho 11

ChoA=..a,a,aa,aa,

A:ll o(@+atas+...)—(antas+as+...) :11

IV. Cac dang bai tap thuwong gap:

Dang 1: Kiém tra mot sd c6 phai 1a s6 chinh phuong hay khong:
Vi du 1: Cho s& chinh phuong n?, tim cac sd chinh phuong biét

ne {1 1;101;1001;10001;100001;1000001;...;100...01}
%r_/

chirsb 0
Loi giai
Ta co 112 =121
1012 =10201
10012 =1002001
100012 = 100020001
1000012 = 10000200001
10000012 = 1000002000001

Téng quat  100...01° =100...0200...01
k chir so6 0 kchirso 0 kchirso 0
Vi du 2: Cac tong sau ¢6 phai la sd chinh phwong khong ?
a) A=3+32+33+...+3%
b) B=11+112+113

c) C=10" +8
d) D=100!+7
e) E=101 +5

f) F=10" +10%+1
Loi giai

a) Tacd 3:9véimoin>2nén32+33+...+3% : 9
SuyraA=3+3>+3%+... +3% chiacho 9 du3
Vi A chia hét cho 3 nhung khong chia hét cho 9 nén A khong phai la s6 chinh phuong (t/c
2)

b) Tac6B =11+112+113
=11.(1+11+11?
—11.(1+11 +121)
=11.133
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- =1463
C6 chit s0 tan cung la 3 nén B khong phai la sd chinh phuwong (t/c 1)
c) Tacd 10" +8 6 chir sO tan cung la 8 nén khong phai la s6 chinh phuong (t/c 1)
d) Ta c6 100! +7 c6 chit s6 tan cung 1a 7 nén khong phai la s6 chinh phuwong (t/c 1)
e) Ta co 10" +5 c6 chit sO tan cung la 05 chia hét cho 5 nhung khong chia hét cho
25 nén khong phai la sd chinh phuwong (t/c 2)
f) Taco 10'® +10% + 1 c6 tong cac chit so la 3 chia hét cho 3 nhung khong chia hét
cho 9 nén khong phai la s6 chinh phuong (t/c 2)
Vidu 3:
a) Cho A =22+23+2¢ +,..+ 2% Chting minh rdng A + 4 khong la s8 chinh phwong
b) Cho B =3!+32+ 33 +...+ 31 . Chttng minh rang 2B + 3 khong 1a s6 chinh phuong
Loi giai
a) Ta co A=22+25+24 +, +2%
nen2A =23+ 24+ 25+, + 2%
suy ra 2A-A =221 222
do do A -4 =22 - 222 — 4 =2%= (2922 khong la s6 chinh phuong vi 2
khong 1a s6 chinh phuong.
b) Ta c6 B=3"+32+3%+...+ 310
nén3B=32+3%+3%+...+ 30
suy ra 3B-B=3""-3
do do 2B +3 =31 -3+ 3 = 3101 = 3103 = (3%9)2.3 khong la s6 chinh phuwong vi 3
khong 1a s6 chinh phuong.
Vi dy 4: Viét lién tiép tir 1 dén 12 duoc s A = 1234 ... 1112. S8 A ¢6 thé cd 81 udc dwoc
khong ?
Loi giai
Gia st A c6 81 wdc.
Vi s0 luong cac wdce cua A la 81 (1a s6 1é) nén A la s6 chinh phuong (1)
Mt khac, tdng cua cac chit s6 ctia A la 1+2+3+...+12 =51
Vi51 : 3;51 : 51 nén A chia hét cho 3 nhung A khong chia hét cho 9, do d6 A khong la so
chinh phuong mau thuan véi (1).
Vay A khong thé c6 81 wdc
Dang 2 : Lap so chinh phwong tir cac chit s6 da cho
Vidul:
Tim s6 chinh phuong ¢ bdn chit s6, duoc viét boi cac chir s6 3, 6, 8, 8.
Loi giai :
Goi n? 1a s6 chinh phuong phai tim
Vi s8 chinh phwong khong tan cting bang 3, 8 nén do d6 n? phai tan cting bang 6
S& tan cuing ctia n? bang 86 hodc 36
Néu tan cung 1a 86 thi chia hét cho 2 nhung khong chia hét cho 4 nén khong
phai la s6 chinh phuwong (tinh chat 2.a)
Suy ra: n? ¢ tan cling bang 36
Vay s0 chinh phuong d6 la 8836 = 942
Dang 3: Ap dung tinh chat 4
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© Vi du: Chitng minh rang khong ton tai hai s6 tw nhién x va y sao cho x? +y va x + y21a s§
chinh phuong.
Loi giai

Gidsex2>y. Tacd: x2<x2+y<x2+x<(x+1)

Dang 4: Kiém ching mot sd thoa man diéu kién cho trudc c6 la s6 chinh phuong hay
khong.
Vi du 1: Mot s6 tu nhién gom mot s6 chi s6 0 va sau chit sO 6 c6 thé 1a mot sd chinh
phuong khong ?

Loi giai

Gia st n?la s6 chinh phwong can tim

Né&u n? tan cting bang 0 thi né phai tan cing bang mot s& chan chit s8 0.

Ta bo tat cac chit s6 0 tan cung nay di thi s6 con lai tan cling bang 6 va phai la s§
chinh phuong. Ta xét hai truong hop : S6 con lai tan cung 1a 06 hodc 66. Trong ca hai
treong hop déu chia hét cho 2 nhung khong chia hét cho 4 nén khong phai la s6 chinh
phuong (t/c 2)

Néu n? tan cung la 6 thi twong tw nhw trén cling khong phai la s6 chinh phuong

Vay s0 c6 tinh chat nhu dé bai khong thé 1a mot s6 chinh phuong.

Vi du 2: Tim sO c6 hai chit s6, biét r:?mg néu nhan nd voi 135 thi ta dwoc modt sd chinh
phuong.

Loi giai
Goi s6 phai tim la n, ta c6 135n = a% (ae N) hay 3° 5. n = a2. SO chinh phwong chi chtta cac
thtra s6 nguyén t6 véi s6 mii chdn nénn =3. 5. k* (keN).

Voik=1thin=15; véi k =2 thin=60; vdi k > 3 thi n > 135; c6 nhiéu hon hai chit s6
(loai)

Vay s6 phai tim la 15 hoac 60.

Vi dy 3: Tim s chinh phuong c6 bon chit s6 sao cho hai chit s6 dau gidng nhau, hai chir
cudi giong nhau.
Loi giai :
Cach 1:
Goi s chinh phuong phai tim la n? = aabb (abeN,1<a<9,0<b<9).

Ta c6 n?= aabb =1100a + 11b = 11(100a + b) = 11(99a + a + b) (1).
Do d6 99a + a + b chia hét cho 11 nén a + b chia hét cho 11,
Vaya+b=11.

Thay a +b =11 vao (1) ta dugc n2 = 11(99a + 11) = 112(9a + 1).

Do d6 9a + 1 phai la s6 chinh phuong .
Tht voi a=1,2,3,4,56,7,89

a 1213456 7] 81|09
a+1| 10 | 19| 28 | 37 | 46 | 55| 64 | 73 | 82

Ta thdy chi c6 a="7 thi 9a + 1 = 64 = 8 la s0 chinh phwong
Vaya=7=>b=4tacdso can tim la 7744 =112 . 8> = 88?
Cach2:
Bién d6i n?=aabb =1100a + 11b = 11(100a + b) = 11.a0b,
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Do d6 a0b =11k> (keN).

Ta ¢4 100 < 11k2 <909 => 919—131(2 382% =4<k<9

k 4 5 6 7 8 9
11k*| 176 | 275 | 396 | 539 | 704 | 891

Ta chon 704 vi ¢4 chit s6 hang chucla 0
Suyrak=8 van?=aabb =11.11.82="7744.
Vi du 4: Tim s8 nguén t6 ab (a>b>0) sao cho ab — ba 1 s& chinh phuong.
Loi giai

ab—ba =(10a+b) - (10b +a) =9a-9b
=9(a—-b)=3%a-b)

Dé ab — ba la sd chinh phwong thi a — b phai la s6 chinh phuong.

Tathdyl1<a-b<8 néna-b € {1;4}.

Véia-b=1thi ab e {21; 32; 43; 54; 65; 76; 87; 98}1oai cac hop s0 21; 32; 54; 65; 76;
87; 98; con lai 43 1a s6 nguyén to.
Véia-b=4thiab e {51; 62; 73; 84; 95} loai cac hop so 51; 62; 84; 95; con 73 la sO nguyén
to.
Vay ab bang 43 hoic 73.
Dang 4: Toan chting minh:
Vi dy 1: Chiing minh rang tich ctia 4 s6 ty nhién lién tiép cong 11a mot s chinh phuwong.

Loi giai

Gia st trong bon sd ty nhién lién ti€p ta chon s6 tw nhién nho nhat 1a a, ta phai xét

tich s a(a+1)(a+2)(a+3) + 1 c6 1a s6 chinh phuong hay khong?

Tabiét a(a+l)(a+2)(a+3)+1 =a(a+3) (a+l) (a+2) + 1
=(a?+3a)(a?+3a+2)+1
=(a’+3a)?+2(a*+3a)+1

= (a2 +3a+1)?
Vi a la mot s6 ty nhién nén (a2 + 3a + 1)> phai la mot s chinh phuwong
Suy ra diéu can phai chitng minh.
Thong qua bai chtirng minh trén ta khong chi biét duoc a(a+1)(a+2)(a+3) + 1 1a mot sd
chinh phuong ma con biét dugc né con la binh phuwong ctia s6 nao.
Vidu:
a)1.2.3.4+1=25=5
2.3.4.5+1=121=11
3.4.5.6+1=361=19°
4.5.6.7+1=841=29
b) Bi€u thttc sau day la binh phuong ctia s6 tie nhién nao ?
+10.11.12.13+1="7
Biét a=10nén a?+3a+1=102+3.10+1=131
Nén 10.11.12.13+1=1312
+15.16.17.18+1="7

Swu tAm va téng hop 039.373.2038 TAI LIEU TOAN HOC



Website:tailieumontoan.com

" Biét a=15nén a?+3a+1=152+3.15+1=271
Nén 10.11.12.13+1=2712
Vi cach chttng minh twong tu nhu trén ta cé cac tinh chat sau:
i) Tich ctia 4 s§ tu nhién chan lién ti€p cdong 16 1a mot s8 chinh phwong.
ii) Tich ctia 4 sO tu nhién 1€ lién ti€p cong 16 la mot s6 chinh phuwong.
Vi dy 2: Chitng minh rang mdt s tw nhién viét toan bang chir s 2 thi khong phai la s§
chinh phuong.
Loi giai
Cach 1:
Ta cd 2 #4;22 #4. Gia st 6 sO ty nhién A dugc ghi boin chir s6 2 véin > 2 thi:
A =222..222=222...200 + 22 =100.A1 + 22
Trong d6A: las6 duoc ghi bdin - 2 chir s0 2
A =425A1+22
Vi 4.25A1:4;22%4=>A %4
A 1a s8 chan chia hét cho 2 nhung khong chia hét cho 4 nén A khong 1a s8 chinh

phuong.

Cach 2:

Ta c6 mot s§ ty nhién viét toan bang chit 6 2 thi ¢ chit s8 tan cuing 1a 2 nén khong
thé la s6 chinh phuong.
Vi du 3: Chitng minh rang tdng ctia 4 s6 tw nhién lién tiép khong 1a s§ chinh phuong.

Loi giai
Goi 4 sO tu nhién lién tiép la a; a+1; a+2; a+3;
Ta co S=a+(atl)+(at+2) + (a+t3)=4a +6

Boivi 4a:2;6:2=>S:2; 4ai4;6+4=>S74
Vay S chia hét cho 2 nhung S khong chia hét cho 4 nén S khong la s6 chinh phwong.
V. MOT SO BAI TAP CO HUONG DAN:
Bai 1. (Dang 1) Cac sd sau c6 phai la s6 chinh phuwong khong ?
a) A =2004000 b) B =200121
Bai 2. (Dang 3) Chting to rang cac s sau khong la s6 chinh phuong.
a) abab b) abcabc ¢) ababab
Bai 3. (Dang 3) Chiing t rang tong sau khong la s§ chinh phuong,
A= abc+bca+cab
Bai 4. (Dang 2) Cho bon chit s6 0, 2, 3, 4. Tim s0 chinh phuong c6 bon chit s6 gom ca bon

chit sO trén.
Bai 5. (Dang 2) Cho bon chit s6 7, 4, 2, 0. Tim s6 chinh phuong ¢ bon chit s6 gom ca bon
chit sO trén.
Bai 6. (Dang 2) Cho bon chit s6 0, 2, 3, 5. Tim s6 chinh phuwong c6 bon chit s6 gom ca bon
chit O trén.
Bai 7. (Dang 3)

a) Cho mot s6 tu nhién gom 15 chit sd 2. C6 cach nao viét thém cac chi s6 0 vao vi
tri tuy y d€ s6 mdi tao thanh la mot s6 chinh phwong hay khong ?

b) Mot s6 tu nhién gdm mot chit s6 1, hai chit s 2, ba chir s6 3, bdn chit s6 4, c6 thé
la mot s chinh phwong hay khong?
Bai 8. (Dang 1) Viét day s0 tw nhién tix 1 dén 101 lam thanh mot s6 A
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a) A c6lahop s hay khong ?
b) A c61a s chinh phuong hay khong ?
c) A c6 thé c6 35 wdc hay khong ?
Bai 9. (Dang 1) Tt ndam chit s 1, 2, 3, 4, 5, 1ap tat ca cac sd c6 nam chit s6 gom ca nam chi
s0 dy. Trong tat ca cac s6 d6 cd so nao la s6 chinh phwong khong?
Bai 10. (Dang 3) Tim s3 tu nhién n c6 2 chir 58, biét rang 2n + 1 va 3n + 1 1a c4c s6 chinh
phuong.
Bai 11. (Dang 3) Tim s0 tu nhién n ¢6 2 chit s0, biét r:?mg néu nhan noé vadi 45 thi ta duoc
mot s6 chinh phuong.
Bai 12. (Dang 4)
a) Céc s6 tw nhién n va 2n ¢6 tong cac chir s6 bang nhau. Chiing minh rang n chia hét cho
9.
b) Tim s6 chinh phuong n ¢é ba chit s6, biét rang n chia hét cho 5 va néu nhan n véi 2 thi
tong cac chit s6 cua n6 khong doi.
Bai 13. (Dang 3) Tim sO tw nhién ¢6 hai chit s5, sao cho néu cong nd vdi s6 o6 hai chir sO
dy viét theo chiéu nguoc lai thi ta diegc mot s6 chinh phuong.
Bai 14. (Dang 3) Tim s8 chinh phuwong c6 bén chit s6, biét rang : cac chit s§ hang tram,
hang nghin, hang chuc, hang don vi theo thit tuw d6 lam thanh bén s6 ti nhién lién tiép
tang dan.
Bai 15. (Dang 3) Tim s8 chinh phuong c6 bon chit s8, biét rang chit s§ hang nghin bang
chtt s6 hang don vi va sd chinh phwong d6 viét duoc dudi dang (5n+4)?> véin € N.
Bai 16. (Dang 1) Cho s6 tu nhién A gdém 100 ch@ s 1, s6 tw nhién B gom 50 chi so 2.
Chitng minh rang A — B 1a mot s8 chinh phwong.
Bai 17. (Dang 1) C6 hay khong c6 mét s6 chinh phuong ma s6 d6 gom 1995 chit s6 1 va cac
chir s6 con lai la chir s6 0
Bai 18. (Dang 1) Cac s6 sau c6 la s6 chinh phuong khong :

a) A=10.11.12.13.14.15.16.17.18.19.20

b) B=31+32+3 +. .+ 310

c) C=11+112+11°
Bai 19. (Dang 1) Tim s6 tw nhién n sao cho tong

11+2!'+3! + ... + n! la mét s6 chinh phuong.
Bai 20. (Dang 1) SO nao 1a s6 chinh phuwong; s6 nao khong la s6 chinh phuong?

a) 21000 ) 31993 c) 416! d) 1921945
Bai 21. (Dang 1) Chtng minh rang s6 22499...9100...09 1a s3 chinh phuong
RGN LAl
. n-2s69 nsoo0

Bai 22. (Dang 1) Chting minh rang 100! khong phai 1a s6 chinh phuong.
Bai 23. (Dang 4) Chting minh rang tong ctia n 53 1& dau tién 1a mot s chinh phwong: 1
+3+45+...+(2n+1)=n?
Bai 24. (Dang 4) Chting minh rdng: Tong lap phuong cac s8 tu nhién lién tiép tir 1 1a mot
sO chinh phwong: 13423 +...4+n’= (1 +2 +...+ n)?
Bai 25. Chitng minh rang tng cac chit s6 ctia mot s§ chinh phuong khong thé bang 5.
Bai 26. Binh phuong cacsd 1, 2, 3, ..., 1982 r6i viét ching lién nhau theo mét th ty nao
dé. C6 dugc mot s6 ¢ nhiéu chit s6 la s6 chinh phwong khong ?
Bai 27. S6 chinh phuong c6 thé bat dau bang 1983 chit s6 9 khong ?
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Bai 28. Ton tai hay khong s6 tw nhién A ma khi viét thém chinh né vao bén phai sé duoc
s0 chinh phuwong khong ?

Bai 29. S8 tie nhién N 1a mot s§ chinh phrong va khong tan ciing bang chit s8 0. Sau khi
x6a hai ch s6 cudi cung cua né ta lai duwoc mot s6 chinh phwong. Tim s& N 16n nhat ¢
tinh chat trén.

Bai 30. Chttng minh r:?mg cac s0 16, 1156, 111556, ... trong dé mdi s6 bt dau bf?mg chir sO
thtt hai, bang s8 lién truedc nd xen s8 15 vao gitra, 1a nhitng s8 chinh phuong. (xem muc
“Ban tin khong ?”)

Bai 31. Tim tat ca cac s6 ¢d bon chit s6 ma khi viét n6 vao bén phai s6 400 sé dwgc mot s6
chinh phuong.

Bai 32. Téng céc chit s8 ctia mot s§ chinh phuiong 6 thé bang 1983 khong? 1984 khong?
Bai 33. Chting minh rang mdi s§ hang cta day sd 11, 111, 1111, ... khong thé 1a s8 chinh
phuong.

Bai 34. Viét tat ca cac s6 tie nhién tir 1 dén 1976 theo thit tu bat ki. Chttng minh rang s viét
duoc khong la s6 chinh phuong.

HUONG DAN GIAI HOAC DAP SO

Bai 1. a) S& A khong tan cling mot s8 chdn chit s8 0 (3 chi s6 0). nén khong 1a s6 chinh
phuong.

b) Ta c6 B =20012°t = (20011%)2 . 2001
S6 2001 c6 tong cac chit s6 la 3 chia hét cho ba nhung khong chia hét cho 9
=> B khong la s6 chinh phuong.
Bai2. a) n’ = abab =10l.ab=> ab‘101, v5 Ii.
b) n> = abcabc = 1001.abc = abc 1001, v6 1i.
¢) n° = ababab =10101.ab = 3.7.13.37.ab = ab:10101 , v6 li.

Bai3. A=abc+bca+cab=11la+111b+11lc
=3.37.(a+b+0)
s6 chinh phwong chita thira s8 nguyén t6 véi s6 mii chan,
do d6 at+b+c =37k? (keN). Vo li vi a+b+c < 27.
Vay A khong la s6 chinh phuwong.
Bai 4. Dap s0: 2304 = 48
Bai 5. Dap s6 : 2704 = 522
Bai 6. Bap s0: 3025 =552
Bai 7. a) Khong phai la s6 chinh phwong vi s méi tao thanh chia hét cho 3 nhung khong
chia hét cho 9
b) Khong phai la s6 chinh phuong vi s méi tao thanh chia hét cho 3 nhung
khong chia hét cho 9
Bai 8. a) Tong cac chit s6 ctia A 1a 903 nén A :3 do d¢6 la hop s6
b) A chia hét cho 3 nhung khong chia hét cho 9 nén A khong la s6 chinh

phuong.
Hay A c6 s0 gdc la 3 nén khong phai 1a s6 chinh phuong
c) A khong la s6 chinh phwong nén s6 lwgng cac wdc khong thé'la 1é.
Bai 9. Tong cac chir s6 tir cac sO 1ap duoc 1a 15 chia hét cho 3 nhung khong chia hét cho 9
nén mdi s6 1ap dugc khong phai 1a s& chinh phuwong
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Bai 10. Vin c6 2 chit s nén 10 <n <99 nén 21 <2n +1<199. C4c s6 chinh phuwong 1é trong
khoang trén la 25; 49; 81; 121; 169.

25 49 81 121 | 169

n 12 24 40 60 84
Chi c6 s6 3n + T3pl2Y [a sgghinhpghuongy Vayigy= 4553
Bai 11. Bap s0 : 20; 45; 80
Bai 12. a) Goi tong cac chit s6 clanvactasé2nlak=>tacon-k : 9va2n-k : 9;
doddé 2n-k)-(n-k) : 9hayn : 9

b) s6 chinh phuong phai tim : 5; : 9 va c6 3 chit sd nén ¢6 2 dap s : 225 va

900
Bai13. n”> =ab+ba ;48 dap s0: 29; 38; 47; 56; 65; 74; 83; 92.
Bai 14. Gia st n” = (a + 1)a(a +2)(a + 3) chit s8 tan cling ctia s8 chinh phuong la a + 3 chi
co thé’be‘“mg 4:5;6;9.
Tuong tng ta cd n? bang 2134;  3245; 4356; 7689
Chi c6 4356 = 662 con cac treong hop con lai loai
Bai 15. S8 5n + 4 tan cung la 4 hodc 9. Ta xét 2 truong hop:

TH 1: S8 5n + 4 tan cung 1a 4 thi (5n + 4)? tan cling 1a 6. Can tim c4c s6 c6 dang 6**6 la
binh phuong ctia mdt 8 tan cling bang 4. Khong c6 s6 nao théa man vi 742 = 5476 <6**6 <
7056 = 842

TH 2: S8 5n + 4 tan cung la 9 thi (5n + 4)? tan cung la 1. Can tim cac s6 ¢6 dang 1**1 la
binh phwong ctia mot s8 tan ciing bang 9.

Ta thdy 292 =841 <1**1< 2401 =492 con 392 = 1521
Vay s6 can tim la 1521
Bail1l6.Taco A=11...100...0+11...1

e SR

50 chitsé 50 chitr sé 50 chir sé

bat C=11...1 thi B=2C
——

Suyra A=C10%+C
dodé A-B=C.10*+C-2C=C(10°-1).
Tacd 10°-1=99...9 =9C
H,—J

50 chir s6

Vay A-B=C.9C=9C2=(3C)2= 99...91a s8 chinh phuong.
—

50 chir sb

Bai17. Gias@® A=11...100...0
e

1995 s6 1 .
Tong cac chit s6 cua A bang:
I+14+...+1+0+0+...40=1995 1a mét s6 chia hét cho 3 nhung khong chia hét
%,—/
1995 s6 1
cho 9 nén A khong 1a s6 chinh phuwong.
Bai 18. a) Khong vi A tan cuing 3 chit s6 0
b) Khong (xem vidu 2 dang 1)
c) Khong vi C c6 chit s6 tan cung 1a 3
Bai 19. Véi n=1thi 11=1=12
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V6i n=2thi 1!+ 2! =3 khong la s6 chinh phuong
Véi n=3thi 1! +2!+3!=9=321as6 chinh phuong
V6i n >4 thi 1!+ 2! +...+ n! tn cing bang 3 nén khong 1a s§ chinh phuwong. (Thay vay 1!+
2!+ 3! +4! =33, con 5!; 6! ... déu tan cting bang 0).
Vayn=1hayn=3
Béi 20. a) 21000 = 22.500 = (2500)2
b) 31993 = 31992.3 = (3996)2.3
C) 4161 = (22)161 = (2161)2
d)19°7 =19""? =19
Bai 21. Ta c6
22499...9100...09 =224.10"" +99...9.10"* +10"" +9
-

0 nso 0 n-2's6

21994

)2

=224.10" + (10" —=1).10"* +10™" +9
=224.10°" +10"2.10"* —1.10"* +10™" +9
=224.10*" +10*" —10""? +10™"' +9
=225.10*" —(10*> —10).10" +9
= (15.10")* —2.3.15.10" +9
= (15.10" —3)” 1a 58 chinh phuong
Bai 22. Ta c6 100! =1.2.3...100
Ta di tim s6 co tan cung la 2 hodc 5 (vi 2.5 = 10)va tan cung la 0
C6 10 s6 tan cung la 2 1a: 2; 12; 22; 32; 42; 52; 62; 72; 82; 92.
C6 10 s6 tan cung la 5 1a: 5; 15; 25; 35; 45; 55; 65; 75; 85; 95.
=> Tich ctia chtng c6 10 chit s6 0 tan cung
C6 9 s6 tan cung la 1 s6 0 : 10; 20; 30; 40; 50; 60; 70; 80; 90.
C61s0 tan cung la2s6 0 : 100
Vay 100! ¢6 10 +9 + 2 =21 (1é) chit s 0 tan cung nén khong 1a sd chinh phuwong.
Bai 23. Gia st cong thitc: 1 +2 + 3 + ... + 2n + 1) =n? (1) dung vdi n=k, ta chitng minh
cong thic (1) dang véin=k + 1.
Theo quy nap ta co:
1+3+5+...+2k-1)+2k+1)=k>+ 2k +1) = (k + 1)?
Suy ra diéu phai chitng minh.
Bai 24. Theo bai toan ctia Gauss ta co:
1+2+3+...+n=—n(n+l)

2 2
n(n+1
Bai téan tro thanh cmr: 1° +2° + 3% +...+n’ = LU (1)

4
Gia st cong thic (1) dung voi n, ta chitng minh cong thitc (1) ding véin + 1. Theo
quy nap ta co :

n‘(n+1)°

P+2°+3 +...+n’ +(n+1)° = +(n+1)°

_n’(m+D+4@m+1)’ @+’ +4m+D]  (m+1)’(n+2)’
4 4 4
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Suy ra diéu phai chttng minh.

CHUYEN PE 9:
PIEN CHU SO
Céc bai toan vé dién chit s6 khong chi yéu cau ki nang tinh toan dung ma con doi hoi ca
1ap luan chinh xac va hop li.
CAC BAI TOAN
Bai 1.
Thay cac chit boi cac chit s6 thich hop:

aboc

Loi giai
So sanh ¢t hang don vi va hang chug, ta thdy ¢ +b c6 nhé. Do d6 ¢ ¢t hang chuc :
b+c+1 (nho)=10 =b=9.
0 cOt hang tram:
a+1+1(nhd)=9 —a=4.

0 cot hang don vi:

c+9=14 =c=5.
Cac chit s6 duoc dién day du nhu sau:
495
+
459
T

Bai 2:
Tim c4c chit s6 a, b, ¢, biét rang tdng a + b + ¢ bang tdng ctia bon s& chdn lién tiép va
cac chit s6 a, b, c thoa man ca hai phép trtr sau:

abc ba c

cba abc
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99 270

Loi gia
Xét phép trir thit nhat: & cot hang tram ta c6 a=C nén phép trir 6 hang don vi va
hang chuc c6 nhé. Do d6 ¢ cot hang tram:
a-c-1(nhd)=0 = c=a-1 (1)
Xét phép trir thit hai: 6 cot hang tram ta c6 b >a nén phép trir 6 hang chuc c6 nhé.
Do d6 ¢ cot hang tram:
b-a-1(nhé)=2 =a=b-3 2)
Te(1)va(2)suyra:c=b-4 3)
Tt (2) va (3)suyra:
atb+c=(b-3)+b+(b-4)=3b-7 < 20.
SG khong qua 20 va la tdng ctia bon s& chén lién tiép c6 thé bang: 0+ 2 + 4 + 6 = 12 hodc 2 +
4+6+8=20.
Truong hop 3b - 7 =12 cho 3b = 19, (loai).
Trueong hop 3b -7 =20 cho3b=27nénb=9.
Tirdd:a=9-3=6;,c=9-4=05.

Ta duoc:
695 965
596 695
99 270
Bai 3.
Thay cac ddu * bang céc chit s§ thich hop trong phép chia sau:
A * %k %
B 000** **8
C * *
00
Loi giai

Goi thuong 1a abg, ta thdy a nhan vdi sd chia duoc tich riéng A cd ba chir s6, con 8
nhan vdi s6 chia duoc tich riéng C ¢6 hai chit s6. Do d6 a > 8, vay a=9.

O dong B, ta ha lién hai chit s6 & s6 bi chia xudng, do d6 b =0.

SO chia nhan véi 9 duoc tich riéng A ¢6 ba chit s6 nén s6 chia 16n hon 11.

SO chia nhan vdi 8 ta dugc tich riéng C c6 hai chit s6 nén sd chia nho hon 13.
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Vay s6 chia bang 12.

S 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, ¢ bang cac chit s§ thich hop khéac nhau thich hop trong phép nhan
sau:
ab.cc.abc = abcabc.
Loi giai
Bién d6i dang thikc da cho thanh:
ab.11.c = abcabc : abc =1001
abc=1001:11=91.
Phan tich ra thira s6 nguyén t8: 91 = 7.13, do d6 ab.cchi c6 thé'1a 13. 7 hodc 91. 1.
Truong hop thit nhat cho ab=13,c=7.
Truong hop thit hai cho ab=91,c=1, loai vib=c=1.
Vay ta c6 13. 17. 137 = 137137.
Bai 5.

Tim s3 tu nhién c6 ba chir s8, biét rang trong hai cach viét: viét thém s6 5 vao dang
sau s6 d6 hogc viét thém chit s8 1 vao dang trude sd d6 thi cach viét tht nhat cho s8 1én
gdp 5 lan so véi cach viét thi hai.

Loi giai
Goi s8 phai tim 14 abc, ta cd:
labc
x 5

abch
Néu Ian liegt tim ting chit s6, chang han tim ¢ & s8 bi nhan thi ¢ ¢6 thé bang 1, 3, 5, 7, 9 nén

10i giai sé phtic tap. D€ giai gon hon, ta 6 thé dit abc =x, ta c6 (100+x).5=10x+5.

Tim x tit ddng thitc nay ta dwoc x =999 . SG phai tim la: 999.
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Bai 6.

Dién cac chi s6 thich hop vao cac chir s6 trong phép nhan sau:
abcdmn

X 2

cdmnab
Loi giai
O bai todn nay, néu tim Tan luot ting chir s8 thi 101 giai rdt phhic tap. Dat ab=x,
cdmn=y, ta c6:
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.
Chay r:?mg y la s8 ¢ 4 chit s6 nén ¢b cac truong hop: y = 2857, x = 14; y = 5714, x = 28; y =
8571, x = 42. Ta c6 ba dap so:

142857 285714 428571
X 2 X 2 X 2
285714 571428 857142

Bai 7.
bién cac chit s6 thich hgp vao cac dau * trong phép nhan sau
LT
biét rang ca hai thira s§ déu chén va tich 1a s 6 ba chir s§ nhu nhau.
Loi giai
Goi tich 1a aaa, ta c6 aaa =a.111=a.3.37 nén tich chia hét cho 37 ma 37 1a s6 nguyeéen
t0, do d6 phai c6 mot thira s6 chia hét cho 37. Thira s6 nay 1a s6 ch3n va c6 hai chir s& nén
bang 74.
Mit khac tich chia hét cho 4 (vi mdi thira s chia hét cho 2) nén aa chia hét cho 4, do d6
ae{4,8}.
Xét hai truong hop: 444 : 74 = 6, loai;
888:74=12.
Ta c6 dap s6: 74 . 12 = 888.
Bai 8.

Tim céc chit s6 a va b, biét rang;:
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900:(a+b)=ab.
Loi giai
Bién d6i dang thikc da cho thanh phép nhan: ab.(a+b) = 900.
Nhu vay ab va a+b 1a cdc wde ctia 900. Ta ¢ cdc nhan xét:
a) a+b<18;
b) ab<100 nén a+b>9;
¢) Tich ab(a+b) chia hét cho 3 nén ton tai mét thira s6 chia hét cho 3. Do ab va a+b
c6 cung s6 du trong phép chia cho 3 nén ca hai cung chia hét cho 3.
Tt ba nhan xét d6, ta c6 a+b bang 12, hodc 15 hoéc 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=18thi ab=900:18=50, loai.
Taco daps6:a=7b=5.
Bai 9.
Hay thay chit bang chit s3 thich hop trong phép nhan sau day:
HANOI x HANOI =*****HANOI .

Loi giai
Dé cho gon ta dit s6 HANOI = m, thé& thi m?> —m =m(m-1) tan cling bang nadm chit s6 0
nén chia hét cho 100 000 = 5°.25.
Vi cac s6 m va m - 1 khong c6 wéc chung nén mét trong chiing chia hét cho 5° = 3125 va s6
kia chia hét cho 2° = 32.
Trudc hét ta xét treong hop m chia hét cho 3125 va m - 1 chia hét cho 32. Ttr so d6 phép

nhan 6 trén ta thdy ngay A = 0. Do mdi s8 trong hai s§ HONOI va H0000 chia hét cho 625
nén hiéu ctia chting 1a NOI cling chia hét cho 625.

Vay NOI =625.
Nhung s6 H0625 =10000H + 625 khi chia cho 625 cho thuwong la 16 H + 1va d€ cho thuong
nay chia hét cho 5 thi chit s H phai la 4 hodc 9.

Véi H = 4 ta duoc s6 40 625 khong thoa man bai ra. Véi H = 9 ta duwgc s6 90 625 thich
hop.

Truong hop thit hai cling xét twong tw, nhung khong cho nghiém mdi.
Tém lai ta co: 90 625 x 90 625 = 8 212 890 625.
Bai 10.
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Mot ngii gidc duoc chia lam 11 phan (hinh bén). Hay viét cac s tir 1 d&én 11 (mdi s8 chi
viét mot lan) sao cho tdng cac sO trong tat ca tam giac ma dinh la dinh cua ngt giac déu

bang nhau.

Loi giai
Ta co ca thay 5 tam gidc ma dinh
la dinh ctia ngti giac.

Ta goi cac s6 viét trong 11 phan la

ai’az’a3la4!a5;b1!b21b3,b4,b5 VéC

(c 0 chinh gitta ngti giac).

Do tdng cac s6 tir 1 dén 11 bang 66, nén tdng cac s trong mdi tam gidc bang 22. Néu ta
dat a, +....+a, = Ab +...+b, = B, roi xét tat ca cac tam giac:

2A+B =5.22; A+3B+5c=66. Ttr 6 ta tim dwoc A =45, B=20,c=1.
Nhw thé ¢ tim ngfi giac 1a s6 ¢ = 1. Ngoai ra do A=a, +....+a, =45va mdi s6 khong 16n
hon 11 nén dang thttc chi xdy rakhi A=7+8+9+10 + 11.
Thay a, =11 thi khi d6 tong b, +c+b, =11 (so sanh hai tam gidc c6 cac s6 a,b,a, va

a,,by,b,,c,b,).
Doc=1nén b, +b, =10, vi b,b,,.....b, lacacsd 2, 3,4, 5, 6.
Déng thitc cudi nay xay ra khi b2 =4, bs = 6 (hodc bs =4, b» = 6).
Tuwong tw a +b, =11 va a, +b, =11. Suy ra cach viét cac s6 trong 11 phan nhu hinh vé bén.
Bai 11.
Thay d&u * bang cac chit s8 thich hop theo so d6 phép chia ¢ dudi:
g ** %3
*3
* 3

% % %

0
Loi giai
Nhin vao so d6 ta thdy ngay rang: chir s§ dau tién ctia thwong phai 1a 1, chir s8 dau tién
cua sO chia 1a phai 1a 2. Nhuw thé sd chia la 23, con thwong bay gio la 1* *.
Do chir s6 cudi cung ctia thwong nhan véi 23 phai * 3 *, nén chir s6 cudi cua thwong la 6
(Vi6.23=138).
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Tt d6 suy ra thuwong la 136, s6 chia 1a 23. Vay s bi chia 1a 3128.
Bai 12.
Thay céc chit bang céac chit s§ thich hop:
a) abc+ab+a=874;
b) abc+ab+a=1037.
Loi giai

a) Doi cac chir sO & cing mot cot:

abc aaa

+ ab = + bb
a a

874 874

Do bb+c¢ <110 nén:
874 > aaa >874-110 = 764 = aaa = 777..
Suy ra: bb+c=874-777=97.
Ta c6: 97 2bb >97-10=87 = bb =88.
Do do6: ¢=97 - 88 =9.
Ta dwoc: 789 + 78 + 7 = 874.
b) Twong tw nhuw trén, ta ciing viét dang thitc thanh: aaa+bb+c=1037 rdi lan lwot im
duwoca=9,b=3,c=5.
Bai 13.
Thay cac chit bang cac chit s8 thich hop.
abc—ca=ca-ac.
Loi giai
Ta cé:
abc—ca=ca—ac (1)
V& phai cta (1) nho hon 100 nén abc —ca <100, do d6 a = 1. Ta c6:
Ibc—cl=cl-1c  (2).
Xét v€ phai ctuia (2): ¢ > 1. Phép trir & cdt don vi ctia v€ phai 1a 11 - ¢, phép trit & cdt don vi
cuavétrailac-1.Dodéc-1=11-c suyrac=6.
Ta c6: 106 - 61 = 61 - 16.
Bai 14.
Thay céc chit bang cac chit s§ thich hop.
abcd +abc = 3576.
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Loi giai
Ta viét lai dudi dang
3576 —abc = abed .
Thém chit s6 d vao cudi ctia s bi trir va sO trie:
3576d —abcd =abcd0
= 3576d =11.abcd
Thuec hién phép chia 3576d cho 11, ta tim dwoc d = 1. Tt d6 ta tim dwoc abc = 325.
Ta co: 3251 + 325 = 3576.
Bai 15.

Thay céc chit bang cac chit s8 thich hop.
a) abb=1ab.
b) 260abc : abc =626 .
Loi giai

Ta thay:

labiab

=100+ ab:ab

—100:ab

ab e {10,20,25,50}.
Dé thay b#0 nén ab = 25.
Th:

25.5 =125, dung.
b) Ap dung tinh chat chia mot tdng cho mot sd:

(260000 + abc): abc = 626

260000 abc +1 =626
260000 : abc = 625
abc = 260000 : 625
abc = 416.
Vay 260416 : 416 = 626.
Bai 16.
Tim chit sO a va so tw nhién x, sao cho:
(12+3x)" =1a96.
Loi giai

(12+3x)° =[3(4+x)] =9(4+x)*. Nhuw vdy 1a96 chia hét cho9 = a=2.
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Suy ra (4+x)° =1296:9 =144 =122,
Vaya=2,x=8.
Bai 17. Tim s0 tw nhién x ¢d chit s6 tan cung béng 2, biét réng x, 2x, 3x déu la cac sO co ba

chi@ sO va chin chi* sO cua ba s0 d6 déu khac nhau va khac 0.

Loi giai
Pt x=ab2, ta cé:
x=ab?2 x=ab?2
x 2 x 3
2x=cd4 (1) 3x=egb (2)

a,b, ¢, d, e gkhdcnhau vanhancacgiatril, 3,5,7,8,9
Vid chdnnén d=8. Tt (1/) suy rab=9. Ttx (2) suy ra g =7. Do d6
a,C,e {1;3;5}.

Déthé'ya<c<enéna=1;c=3;e=5.

Th lai:
192 192
x 2 x 3
384 576

Bai 18. Tim s0 tu nhién x cd sau chir sO, biét réng cac tich 2x, 3x, 4x, 5x, 6x cling 1a s6 ¢6 sau
chir s& gom ca sau chir s0 ay.
a) Cho biét sau chir s6 ctia sd phai timla 1,2, 4, 5,7, 8.
b) Giai bai todn néu khong cho diéu kién a.
Loi giai

a) Ta coé:

Ve
Dy = K E k%
3X — % %k X Kk
Ax =***x %%
By = * % % % % %

6x=>(->(->(->(->(->(-

Ta cht y rang trong sdu s trén, hiéu cua hai s6 bat ki la mot trong sau s6 ay.
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Mbichitsd 1,2, 4,5,7, 8 khong thé ¢ mat hai [an ¢ cung mot cot. That vay, néu mot chix
s0 a cd & cung mot cdt cua s 5x va 2x chéng han thi hiéu cta hai s6 nay (la 3x) phai c6 chi
s0 0 hoac 9 & cot do6 (chit s6 0 tng voi treong hop phép trir khong c6 nhé 6 cot bén phai
sang, chit sO 9 ting vdi truong hop nguoc lai). Diéu nay vo 1i vi cac chit s6 0 va 9 khong
thudc tap cac sd da cho.
Do d6 mdi chirs6 1, 2, 4, 5, 7, 8 ¢ mit dtng mot lan o mdi cot. Tong cac chit s6 o mdi
cot bang:
1+2+4+5+47+8=27.Suy ra:
X +2x +4x +5x +7x + 8x =27. 111111
21x =2999997
x =142857.
Cac s0 2x, 3x, 4x, 5x, 6x thi tw béng 285714, 428571, 571428, 714285, 857142.
b) Goi x = abcdeg. Ta cd a=1 dé 6x van c6 6 chit s& .
Xét squ sO x, 2x, 3x, 4x, 5x, 6x, chit dau tién ctia s6 sau 16n hon chir s6 dau tién cua so truedc
it nhat1a 1 nén sau chit s6 dau tién ctia sau sd trén déu khac nhau va khéc 0.
Cac chit s6 dau tién nay ciing la cac chit s6 ctia X, do d6 sau chit s6 cua x déu khac
nhau, khéac 0, trong d6 c6 chix s6 1.
Cac chi sO tan cung cua X, 2x, 3x, 4x, 5x, 6x cling phai khac nhau (vi néu c6 hai s6 tan
cung gidng nhau thi hiéu ctia chting tan cting bang 0, tiic 1a c6 mot trong séu s6 tan cung
bang 0, trai v6i nhan xét 6 trén). Do d6 phai c6 mot chit s§ tan cuing bang 1.
Cac s0 2x, 3x, 4x, 5x, 6x hién nhién khong tan cung b?mg 1, con x cling vay vi cac chi s6
dau tién ctia x da bang 1.
Vay 3x tan cling bang 1, do d6 x tan cling bang 7. Suy ra 2x, 3x, 4x, 5x, 6x theo thit tu tan
cung b?mg 41,8, 5,2.
Nhuw vay s6 x gom sau chir s6 4, 1, 8, 5, 2, 7. Sau d¢ giai tiép nhu cau a.
Bai 19. Tim s8 c6 6 chit s6 abcdeg = (ﬁ+gg)2 .
Loi giai.
Dt 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 ttr (1) ta suy ra A=998; B=1.
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Ttr d6 abcdeg =998001.
Néu A + B <999. Ta cd: 999 = 27. 37.
Mit khac ((A+ B).(A+B —1)) =1 nén trong hai s6 A + B va A + B -1 ¢c6 mdt sd chia hét cho

27 va s0 kia chia hét cho 37.

Xét hai treong hop: {A+ B 27_
A+B-1:37
Taco A+B-1=37m (meN")hay 37m+1:27 =10m+1:27 = 80m+8:27.
Mt khac 81m:27. Ttr d6 suy ra m—8:27 hay m=27n+8(ne N*). Do d6 c6:
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 ¢d : A =88 (loai).
Xét treong hop {AJF B 237.
A+B-1:27

Ta c6: 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 c6 A +B =37(27r -8) = 999r - 296.
Véir=1taco A+B=703.
Két hop véi (1) ta c6 A = 494; B = 209.
Tir d6 ta c6 abcdeg = 494209 .
Vay hai s0 ¢6 6 chit s6 thoa man dé bai la:
abcdeg = 998001 va 494209.
BAI TAP.
Thay cac ddu * va cac chit béi cac chi s6 thich hop (ttr bai 1 dén bai 11).
Bai 1.

a) acch =dba (biét a la chir sO 18).

b) ac.ac = acc

c) ab.ab=acc.
Bai 2.

a) 1lab.2 = abc8;
b) ab=9b.

Bai 3.

abcdeg.4 = gabcde va abcde + g =15930.
Bai 4.
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* % % X

X * %

% % ok %

>(->(->(-7

%k kX

biét rang s& bi nhan c6 tdng cac chit s6 bang 18 va khong ddi khi doc tlr phai sang trai.

Bai 5.
* % %
X
8**
>(->(->(-9
* % %
* % %k Xk
Bai 6.
a) ab.cb=ddd .
b) ab.cd =bbb.
Bai 7.

abcdeg.6 =degabc.

Bai 8.
20**:13=**7.
Bai 9. a)
P * %
% %
% % % %%
-
0
Bai10. abc:ll=a+b+c.
Bai1l.  (ab+cd)(ab-cd)=2002.

Swu tAm va téng hop 039.373.2038
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biét tich 1a s6 cd ba chi® s6 nhw nhau.

b) Lol R R I S
* % F

* % >(->(-8>(->(-

* % F

* % %
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Bai 12. Tim s8 tu nhién c6 5 chit s6, biét rang néu viét thém chit s§ 7 vao dang truedc sd d6
thi dwoc mot s§ 16n gap 4 1an so véi s6 ¢ duoc bang cach viét thém chit s6 7 vao sau s&
do.
Bai 13. Tim s6 tu nhién ¢ hai chit s8, biét rang néu viét thém mot chit s§ 2 vao bén phai
va mot chit sO 2 vao bén trai cua né thi s dy tang gap 36 lan.
Bai 14. Tim s& tw nhién c6 hai chit s8, biét rang néu viét xen vao giita hai chit s ctia nd
chinh s6 d6 thi s6 d6 tang gap 99 lan.
Bai 15. Tim s0 tw nhién c6 4 chit s0, sao cho khi nhan sd d6 véi 4 ta duoc sd gom 4 chit sO
ay viét theo th ty nguoc lai.
Bai 16. Tim s0 tw nhién ¢6 4 chir s6, sao cho nhan nd véi 9 ta duoc s6 gom chinh céc chit s6
ay viét theo th ty nguoc lai.
Bai 17.

a) Tim s3 tw nhién c6 3 chir s8, biét rang néu xda chit s6 hang tram thi s6 y giam di 9
lan.

b) Giai bai toan trén néu khong cho biét chir s6 bi xda thudc hang nao.
Bai 18. Tim s8 tw nhién n ¢6 3 chit s6 khac nhau, biét rang néu xo6a bat ki chit s6 nao ctia né
ta cting duoc mot s6 la wdce cta n.
Bai 19. Mot s6 tw nhién tang gap 9 lan néu viét thém mot chir sd 0 vao gitta cac chit s6

hang chuc va hang don vi ctia n6. Tim s6 ay.

Bai 20. Tim sO ty nhién A biét r.’?mg néu x6a mot hodc nhiéu chit sd tan cung ctia né thi
dwoc s6 Bma A =130B.
HUONG DAN GIAI
Bai 1.
a) ala chir s61é nén b va c cling la 1é. Ta lai c6 b va ckhac 1 va 5 dé
a=c. Vayb,c e{37,9}.
Lan lwot xétb b:?mg 9,7,3vachay rr?mg a, b, clé, khac nhau.
Pap s6: 177 . 3 =531.
b) ac.ac = acc.
Thuec hién phép chia acc cho ac dwoc 10. Vay c=0,a=1.
Dap s6: 10 . 10 = 100.
) Xét chit sd dau tién bén trai ctia cac thira sd va tich, tacda.a < anén

Ta co: 1b1b =1cc.
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Tathdy b < 4 vinéub > 5 thi: 1b.2b>15.15 = 225 > 1cc. Xét cac tich 10 .10, 11 .11, 12 .12, 13
13,14 .14, ta c6 déap s812. 12 = 144.
Bai 2. a) Dat abc = A thi:
(1000+ A).2=10A+8
2000+ 2A=10A+8
1992 =8A
A=294.
Dap s6: 1249 . 2 = 2498,
b) Chuyén thanh phép tri: ab=b0-b.
bap s6:45=9.5.
Bai 3. DBat abcde = A thi:
(10A+g).4=100000g +A (1)
va A+g=15390. )
Tt (1) ta tim dugc: A = 2564g.

Pua vé bai toan tim hai s6 biét tong va ti s6, ta duoc: g = 6; A = 15384.

Bai 4.
abba Xét tich riéng (2)
x_cd abba
(1) **** x
(2) *xrz *rx7
%k %
Ta thdy ac <10 ma ac tan cing bang 7 nén ac=7.
Xét hai truong hop:

-Treonghopa=1,c=7:Khidob=8(doa+b=9), ta co:
1881 . 7 dwoc tich riéng (2) ¢6 5 chir sd, loai.
-Truong a="7; c=1: khi d6 d =1 (d€ tich riéng (1) c6 4 chit s0), thoa man dé bai:
7227
x 11
7227
7227

79497.
Bai 5.
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Chit s6 hang chuc ctia s6 nhan bang 0, chit s& don vi ctia s6 nhan bang 9. Goi s8 bi
nhan 1a abc. D& tich riéng thit nhat tan ciing bang 9 thi ¢ = 1. D& tich riéng thtt hai c6 3 chit
sO thia=1.
SG bi nhan 1a 1bl. Cht y rang 1b19 duwoc s8 6 4 chit s8 nén b > 1, con 118 duoc s6 co 3
chttsd6nénb<3,doddob=2.
S6 bi nhan la 121, s& nhan 1a 809, tich 1a 97889.
Bai 6.
a) abcb=ddd =d.111=3.3.37.
Hai s6 ab va cd 6 tich chia hét cho s6 nguyén t& 37 nén ton tai mot s& chia hét cho 37, gia
st ab:37.Khi d6 ab e {37,74}
Néu ab =37 thi 37.c7 =999. Khi d6 ¢7=999:37 =27.
Néu ab =74 thi 74.c4 =666 .Khi d6 c4=666:74=9, loai.
Dép s6: 37.27 = 999.
b) Tich chia hét cho 111 nén chia hét cho cac s6 nguyén t6 3 va 37. Do d6 sd bi nhan
chia hét cho 37(hodc 74), s6 nhan chia hét cho 3.
Cb 6 dap s0: 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.
Dit abc = x,deg = y thi 6(1000x+y)=1000y + x, suy ra 857x =142y .
Cht y rang (857, 142) = 1 nén y chia hét cho 857 va bang 857, con x = 142.
Ta c6: 142857 . 6 = 857142.
Bai 7.

Thuong *772%:’35153. Mt khéc ’773%:’773161.

Do d6 **7 =157.
S8 bi chia: 157 . 13 = 2041.
Bai 8.

a) 10098 : 99 = 102.

b) 1089708 : 12 = 90809.
Bai 9.

Ta c6 abc =11(a+b+c).

100a+10b+c=1la+11b+11c
—89a=10c+b=89a=ch=a=1ch=89
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Vay 198 :11=1+9 + 8.
Bai 10. Khong ton tai hai s& abva cd .
Bai 12. D4p s0: 17948.
Bai 13. Bap sd: 77.
Bai 14. Céch 1. Viét aabb =99.ab thanh aabb +ab = ab00.
Cach 2. aabb =99.ab
—=1100a+11b =990a +99b
—=110a=88b
=b5a=4b=a=4,b=5
Bai 15. Xét phép nhan
abcd
x 4
dcb2
4d tan ciing bang a nén a chén, ta lai c6 4a <10 nén a = 2.
Ta duwoc:
2bcd
x 4
dcb2
d > 2.4=8, ma4d tan cing bang 2 nén d = 8.
Ta duoc:
2bc8
x 4

8cb2
4c + 3 tan cing bang b nén b 1é, ta laii c6 4b <10 nén b =1.

4c+ 3 tan cling bang 1 nén 4c tin cling bang 8. Suy ra ¢ € {2,7}.

c =2 khong théa man bai toan, ¢ =7 cho s0 phai tim la: 2178. Thu lai:

2178 . 4=8712.
Bai 16.
Goi s8 phai tim 1a abcd . Ta c6 phép nhan (1).
abcd Tt (1) ta tim dwoc:a=1,d =9.
x 9 1
"dcba
Ta c6 phép nhan (2).

TAI LIEU TOAN HOC
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Tt 2): b<2vinéub > 2 thi tich c6 5 chir so.
Xétb=1thic=7,

9cb1 khi @6 1179 .9 ¢4 5 chir s0, loai.

Xétb =0 thi c =8, khi d6 1089 . 9 =9801, thoa

man dé bai.

baép s6: 1089.

Bai 17. a) abc =9.bc = 100a+bc =9.bc
8.bc =100a = 2.bc = 25a.
Nhu vay bc:i25. C6 3 dap sd: 225, 450, 675.
b) Néu xda chi s6 tan cung thi s6 ban dau giam twr 10 [an trd 1én.
Néu xda chir s6 hang chuc: c6 4 dap so la 135, 225, 315, 405.
Néu x0da chir s6 hang tram: c6 3 dap s6 nhu cau a).
Bai 18.
Goin= abc.
SG abc xda c duoc ab. Ta cd abciab=>c=0.
S8 ab0 x6a b duoc a0. Ta cd ab0:a0 = ab‘a=bia. (1)
S8 ab0 xda a dugc b0. Ta cé ab0:b0=>abib=10a+b:b=10a'h. (2)
Tir (1) détb=ka (k € N). Thay b = ka vao (2): 10aika= 10k
Dob = anén k e{2,5}.
Véik =2 ta cé abc bang 120, 240, 360, 480.
Véik=5ta co abc bang 150.
Bai 19.
bap so: 45.
Bai 20.
Goi C la s6 tao boi k chit s6 tan cung bi xda cua A, ta co
A=10<.B+C,dodo 10«. B+ C=130B.
Nhw vay 10*.B<130B=k =1k =2.
Véik=1thi 10B+C=130B=C =120B va C c6 1 chix s0, loai.
Véi k=2 thi 100B + C = 130B=C = 30B va C c6 2 chit s8. Vay C bing 30; 60; 90.
C0 ba sO thoa man bai toan la 130; 260; 390.
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CHU DPE 10:
TINH TONG THEO QUY LUAT

DANG 1: TONG CAC SO HANG CACH PEU

Viéc tinh tong cua cac biéu thirc thong thuong ( httu han s6 hang) ta chi ap dung
dting tht tu va quy tic phép toan 1a cé thé giai duwoc bai toan. Van dé dat ra 1a cach khai
thac d€ giai bai toan tinh tong c6 dang: Sn= ait+aztast+...+an (n =1,2,3...) thi chung ta phai
lam nhu thé nao ?

Sau day toi dwa ra mot s6 dang bai co ban va phuwong phép khai thac dé giai cac dang
bai toan do.

I1.1. Phwong phép tach sé hang:

1. Dang 1:
Tinh tong: S = 2
alaZ a2a3 a3a4 a‘n lan
Phuong phap:
*Voéiaz—ai=as—a2=as—a3=...=an—an1 =1 thi:
ot 1, 1 t 1+ 1 1t 1t 1 1
a 48, a, 83 a; a, a4 a, 8 8,
*Véiar—ai=as—a2=as—a3=...=an—an1 =k >1 thi:
11 1 1 1 1 1 1 1 1(1 1
S= | —F——F+ ——— == ———
kla, a, a, a, a, a, a,, a,) kla a,
Vi du minh hoa:
1.1. Vi du 1: Tinh
1+ + .1
1.2 23 34  2004.2005
Ta co:
111 111 I
12 1 27 23 2 377777 2004.2005 2004 2005
Cong vé& vdi vé ctia cac dang thiic trén ta duoc.
1 1 11 1 1 1 1 2004
S=1+| ——=|+| === |+...+ — - =1- =
2 2 3 3 2004 2004 ) 2005 2005 2005
1.2. Vidu 2:
Tinh tong S = !, +ot
9.10 10.11 2004.2005

Nhéan xét: Ta thdy tong nay giong hét nhw tdng & vi du 1 ta dung cach tach céc s6 hang
nhuw 6 vidu 1:
1 1 1 1 N 1 1

=t

9 10 10 11 2004 2005
1 1 199

T 9 2005 18045

Nhan xét tong quat: Néu sd hang tong quat c6 dang:

n(n+1)
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Thi ta tach nhu sau: 1 11
n(n+1) n n+l

Tt d6 ta c6 cong thirc tdng quat d€ tinh tong nhuw sau:

1 1 1 1
=—+—+..+ =1-
1.2 2.3 n(n+1) n+1
S6 hang tong quét ctia day s& c6 dang tr s6 1a 1, mau 1a tich hai thira s6 hon kém
nhau “k” don vi.
2.1.Vidu1:
11 1

+ot—
13 35 2003.2005

Cach1
Hoc sinh phai nhan dang duoc cac sd hang déu ¢ dang

- Twsdcuiacacsd hang ddlal

- MaAu 1a tich cua hai s6 ty nhién hon kém nhau hai don vi.
Ta c6 thé tach nhu sau:

11!
13 2 3
1_ 1[1_1j
35 203 5

L it 1
2003.2005 2{ 2003 2005
Cong v& v6i vé clia cac dang thitc trén ta duoc:

1 1 11 1 1 1 1 1002
S="(|1-Z|+| - |+t =——-—— |} = |l — | ==
2 3 3 5 2003 2005 2 2005) 2005
Nhan xét két qua:
- Thtra s& nho nhat, 16n nhat ciia mau cac sd hang la 1; 2005
- K&t qua bang tich cta hiéu cac nghich dao thira s8 nhé nhat va thira s6 16n nhat
voinghich dao don vi kém hon.

Cach 2
1 1 1
S=—+—+.. 4+ ——
1.3 35 2003.2005
Ta thay —b_a_b 11 (a,beN, a>b)
‘bha ba ba b a

Ta phai bién d6i sao cho tt sO ctia tat ca cac s6 hang phai la khoang cach hai thira s6 dudi
mAu thi tat ca cac hang t&r déu tach ra duoc:

2 11
13 1 3
2 11
5 3 5
2 1 1

2003.2005 2003 2005
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2 11 11 1 1 1 2004
> —+—tt————— == | - [+t ———— |=l-——=——
1. 35 2003 2005 \1 3)\3 5 2003 2005 2005 2005

3
Ma S=

1 1 1
—t— .t
3 3.5 2003.2005
SPNIE I S T
13 35 2003.2005 2005
_ 2004, _ 1002
2005 2005
Cht ¥: Thong qua vi du trén can phai khic phuc cho hoc sinh sai hay gép:
1 11 s
~-= lasai
35 3 5
Nhén xét tdng quat: M _1_ 1 6iab=M
ba b a
Bai toan tong quat.
1 1 1

voi m=1;2;3.. n=1;2;3.

n =

a(a+m) " (a+m)(a+2m) e {a+(n-1)m}{a+nm}

S_i(l_ 1 j
" mla a+nm

3. Dang 3: Mau céc s6 tw nhién lién tiép.
3.1. Vidy 1: Tinh tong sau:
S, = 1 + L +..+ 1
" 123 234 n(n+1)n+2)
Nhan xét dé bai:
- Thcacsddéulal
- Mau céc s8 hang déu la 3 tich s6 tw nhién lién tiép.
1
n(n+1)n+2)

- S8 hang tong quat ¢ dang

1 :3( 11 J
n(n+1fn+2) 2(n(n+1) (n+1)(n+2)

Cong v€& véi vé€ cac dang thuc trén ta duoc.

g it 1,1 1 1 1
" 212 23 23 34 7 nh+1) (n+1)n+2)
Nhan xét két qua

Néu mau c6 3 thira s6 thi tong bang tich nghich dao cua( 3-1) véi hiéu nghich dao cta
tich 2 thira s0 6 gia tri nho nhat va tich 2 thtra s6 ¢6 gia tri 16n nhat
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1( 1 1
S, =2~ =
212 (n+1)n+2)
3.2 Vi du 2. Tinh tong sau.
1 1 1
S, = + +..+
1.234 2345 n(n+1)n+2)n+3)
Nhan xét dé bai
- Tk cacsdhanglal
- Mau céc s8 hang déu 1a 4 tich s6 tw nhién lién tiép.
1
n(n+1)n+2)n+3)

- S8 hang tong quat ¢ dang

Ta co

1 11 1
1234 3\1.23 234

1 1( 1 1
2345 3\234 345

1 1 1 1
n(n+1)(n+2)(n+3) _§(n(n +1)(n+2) (n +1)(n+2)(n+3)j
Cong v& véi vé cac dang thiic trén ta dugc

(Y S S SR S 1 1
" 3\123 234 234 345 7 n(n+1)(n+2) (n+1)(n+2)(n+3)

11 1
3(123 (n+1)n+2)n+3)
Bai toan tong quat

1 1 1
"T123.m 234 (m+1) " n(n+1fn+2)(n+m-1)
Tacoéngay S, = 1 ( L - 1 j
" m-1(1.23.(m-1) (h+1)n+2)n+3).(n+m-1)
voim =2;3/4... n=1;2;3......
Chu y: Vidu 1: C6 thé khai thac cho hoc sinh thdy trong tong
S, = L + L +..+ L
" 123 234 n(n+1)n+2)
Thi3-1=4-2=..=n+2-n=2
2 2 2

=25, =

123 234 7 n(n+1)n+2)

(-2 -2 ee)

1 1

12 (h+1)n+2)
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o TD)

2m 1 1

a(a+m)a+2m) a(a+m) (a+m)a+2m)
3m B 1 1
a(a+m)a+2m)a+3m) a(a+m)a+2m) (a+m)a+2m)a+3m)
Mot s6 bai tap ap dung
Tinh cac tong sau:

*

A=£+1+i+i+i+i+i DS:z

2 6 12 20 30 42 56 8
po .t 41 ps; 008

14 47 2002.2005 2005
C= 3 + 3 +..+ 3 DS:l

15.22 22.29 85.92 460
D=i+i+...+ 1 DS: n

1.3 35 (2n-1)(2n+1) 2n+1

1 1 1 n’+2n

= bS
135 357 7 (2n-1)(2n+1)(2n+3)  3(2n+1)(2n+3)

IL.2. Tinh tong bang phwong phéap giai phwong trinh (1am troi)
Tinh tong dang: S=1+a+a2+a®+...+a"

Phuong phap:
B1: Nhan vao hai vé& ctia dang thiic véi s6 a ta duoc.
aS=at+a’+a*+at+...+a*! (2)
B2: Ldy (2) trix (1) vé theo v€& duoc:
n+l
aS-S=atl-1= 5=2 -1
a-1

1. Dang 1: cic s6 hang cua tong luén nhé hon hoic bang 1
1.1 Vi du 1. Tinh tong sau
1 1 1

S:§+?+...+W (1)

Ta thay mdi s6 hang lién sau cta tong déu kém s6 hang lién trudc ciia né “2” lan
1 1 1

2S=1l+=—+—+.+—— (2
2 2° @)

22004

Trir v€ véi vé€ cua (2) cho (1) ta dwoc
1 22005 _ 1

2005 = 2005

1.2 Vi du 2. Tinh tong
1

S=1-

1

+i+...+—
35 2003.2005
=i_1=1—1 (a,beN,a>b)
ba ba ba b a

13
Ta thay: a-b
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Ta phai bién doi sao cho tit sO ctia tat ca cac s6 hang phai la khoang cach hai thtra s6 dudi
mau thi tat ca cac hang t& déu tach ra duoc:

2 2 2 11 1 1 1 1
S =—F—Ft————— = = || = |+t ————
13 35 2003.2005 \1 3 3 5 2003 2005

12004
~7 2005 2005
_ 2004, _ 1002
2005 2005

2. Dang 2:Cac s6 hang ctia tong 16n hon hoic bang 1
2.1 Vi du 1: Tinh tong sau
$S=3"+3"+3 +..+3%
Ta thdy mdi s6 hang sau gdp s6 hang lién triede né “2” Tan .
Cach lam twong ti nhw bai toan ¢ dang 1

Tacd:
3S =3 +3% 4.4+ 3% 4 31
28 =3"_1
101
S :3 1
2

2.2 Vi du 2: Tinh tong sau
Sn=1.2+42.3+3.4+...+n.(n+1) vSineN"
D€ tach mdi s6 hang thanh hiéu cta 2 s6 nh&m triét tiéu ting cap 2 sO ta nhan mdi s6
hang ctia tong véi 3. Thita s6 3 nay duoc viét dudi dang:
3-0 & s0 hang th nhat
4-1 &6 s0 hang thtt hai
5-2 & s0 hang thit ba
(n+2)-(n-1) & so hang thir cudi cung
Ta co
380=1.2.3-0) +2.3(4 - 1) + 3.4(5 - 2) +..+ n(n + 1){(n + 2)-(n - 1) = (1.2.3 + 2.3.4 + 3.4.5
+..+nn+1)(n+2))-(0.12+123+234+...+(n-1)n(n+1)) =n(n+1)(n+2)
. n(n+1)n+2)
3

Tong quat cho 2 treong hop trén ta c6
n+1

S =l+a+a’+..+a" = vdineN ; 1<aeN
n

a-1
I1.3. Tinh t6ng bang phwong phap qui nap toan hoc

Trong mot s6 truong hop tinh tong cua mot day sd, ta chi thong qua mot s6 phép
tinh mot vai s& hang dau tién ta c6 thé du doan két qua. Phuong phap nay dé dang thuc
hién dugc phép tinh téng, tuy nhién viéc van dung phuwong phap nay chi giai quyét mot
sO it bai toan ¢ dang tinh tong cua day s6. Li do 1a mot sd bai toan viéc tim ra gia thiét
quy nap con gdp nhiéu khé khan.

Vi du: Mudn tinh hay chting minh m¢t ménh dé Sk(k=1;2;3...) nao d6 ma ta thay
ménh dé d6 dang véi 1; 2; 3 gid tri dau tién cua k thi ta c6 thé€ dung phuong phap quy
nap toan hoc dé tinh hodc chiing minh ménh dé dé.
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Cac budc giai bai toan nay nhuw sau:
Budc 1: Thir mot vai gid tri dau tién xem tinh ding d4n ctia ménh dé
Budc 2: Gia st ménh dé diang véi n=k. Nghia la Sk dung .
Budc 3: Ta phai chitng minh ménh dé dé diung véi n=k+1, tic la Ska ding
Buwdc 4: Két luan bai toan.
Vi du: Tinh tong
Sn=1+2+3+...+n voineN

Du doan két qua: SFM
Véin=1thi Si= 1 (dtng)
Véin=2 thi S;=1+2= Z(ZT+1) =3 (dung)
Véins3 this=1+2+3=C* 6 (qung)

Gia st két qua trén dang véin =k tic la
Si=142+3+.. .+k=@

Ta phai chitng minh két qua trén dung véi n=k+1

Ttec Ia phai chitng minh Sk+1=w

That vay Swi= 1+2+3+...+k+ (k+1)

k(k+2) (k1)
2

W (DPCM)

Suy ra dy dodn trén la dang
Vay Sn=1+2+3 +...+n=w
Sau day la mot sO bai tap tuong tu
Tinh cac tong sau:

1.5=1+3+5+...4+ (2n-1) voineN" DS : Sn=n?

2. Sn=12422+3%.. 41?2 voineN" DS: Sn= n(n + 1)6(2n +1)
2 2

3. Sn=13423+3%+,, .41’ voineN" Ds: SFM

4. Sn=13+3%+5%...+(2n-1)> véineN" DS: Sv=n?2n%-1)

I1.4. Phuong phép tinh tong thong qua tong da biét.
Qua thuyc t& giai todn ta gip nhitng tdng cua day s6 can tinh c6 thé bidu dién qua tong
httu han cua tong khic ma ta da biét khi d6 ta c6 thé bién doi tong can tinh lam xuat hién
cac tong ma ta da biét két qua. Viéc lam nhuw vay c6 thé tinh dwoc tong phtic tap thong
qua tong da biét

1. Dang 1: Tach tong da cho thanh cac tdng da biét (tong da tinh dwgc)

Tinh tong: S=ai.a>+az.as +as.as + as.as + ...+ an-. an (1)
Phuong phap:
*Véiaz—ar=as—az=...=an-an1=2
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S=an(a+2)+a(a2+2) +tas. (as+2) +as (as+2) +...+ an1. (an-1+2)
= (af +aj+aj+..+a’,)+2(a, +a, +a +...+a, )
=S1+k. S
Trong d6 ta da biét tinh tdng S1 = a’ +a2 +aj +..+a’
Se=a,+a,+a;+..+a,,

*Véia—ar=as—az=...=an-an1=k>2
Nhan ca hai vé& véi 3k, roi tach 3k & mdi s hang dé€ tao thanh cac sO hang
1.1 Vi du 1: Tinh tong sau
Sn=12+23+34+.+n(n+1) véineN"
Ta thdy n.(n+1) =n?+n
NéntacoSn =12+22+34..+n2+1+2+...+n
_n(n+1)2n+1) .\ n(n+1)
B 6 2
n(n+1)n+2)
3
Chu y: Ta c6 thé giai bai toan trén bang cach khac nhu sau:
Sv=12+23+34+.+n(n+1) vdineN"
3Sn =1.2.(3-0)+2.3(4-1)+3.4(5-2)+. . +n(n+1){(n+2)-(n-1)} =(1.2.3+2.3.4+3.4.5+. ..+ n(n+1)(n+2))-
(0.1.2+1.2.3+2.3.4+...+(n-1)n(n+1))
=n(n+1)(n+2)
. n(n+1)n+2)
3
1.2 Vi du 2: Tinh tong sau:
Sa=13+3.5+5.7+...+(2n-1)2n+1)
Nhan xét dé bai :
- Khai thac ttt s6 hang tong quat ta c6
2n-1)2n+1) =4n?- 1

35, =Y (4a® ~1)=> 4a? ~1n
a-1

a=1 a=1
_4n(n+1)2n+1) ’
B 6
_2n(n+1)2n+1) .
B 3
2. Dang 2:Tinh tong thong qua viéc lap hiéu hai tong trung gian
Vi du: Tinh tong sau.
Sn=13+33+5%+...+ 2n+ 1)}
Nhén xét dé bai: Day la tong lap phuong ctia cac so 1é lién tiép.
Mudn tinh tong trén ta 1ap mot tong 1a tong 1ap phuong ctia cac s6 ty nhién lién tiép
roi béi di phan cong thém.
Giai
Se=13+23+33%+. . .+(2n)*+(2n+1)3-{23+43+63+. . .+(2n)%}
=13+23+33+. . .+(2n)+(2n+1)3-23{13+23+3%+.. .+(2n)?}
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2 2
= {n@2n + 1)}-2{n(n + )P
=n?(4n’+4n +1 - 2n?- 4n - 2)
=n?(2n?- 1)
BAI TAP VAN DUNG:

frtmet]_pfseay

Bai 1: Tinh nhanh tong sau:

a, A= i+i+...+L b, B=£+
56 6.7 24.25 1.3

Bai 2: Tinh nhanh tong sau:
2 2 2
a, D—S— > +..+ > b, K= 4 + 4 + 4 +__.+i
16 6.11 26.31 11.16 16.21 21.26 61.66
1 1 1 1

+ + +ot
123 234 345 10.11.12

2 2 2

35 57  99.101

Bai 3. Tinh nhanh tong sau: P=

Bai 4. Tinh nhanh cac tong sau

a, A=1.2+2.3+3.4+...498.99 b, B=1.2+3.4+5.6+...+99.100

Bai 5: Tinh nhanh cac tong sau

a, F=13+5.7+9.11+...497.101 b, G=1.2.3+2.3.4+3.4.5+...+98.99.100
Bai 6: Tinh nhanh cac tong sau

a, H=1.99+2.98+3.97+...4+50.50 b, K=1.99+3.97+5.95+...+49.51

Bai 7: Tinh nhanh c4c tong sau : C= 1.3+3.5+5.7 +...497.99
Bai 8: Tinh tong: D =1+%(1+ 2)+%(1+ 2+3)+...+2i0(1+ 2+...+20)

1 1 1
Bai 9: Tinh téne: F=1+=—(1+2)+=(1+2+3)+...+——(1+2+...+ 2016
i 9: Tinh tong B R TTL )
Béi10:Tinh:1+%(1+2)+%(1+2+3)+...+%(1+2+...+16)

Bai 11: Tinh tong: G :1+%(1+2)+%(1+2+3)+...+ﬁ(1+2+...+100)
Bai 12: Tinh tich

22 ¥ 4 20 1?22 3¢ 10°

T 13243571921 T 127233471011

Bai 13: TmhtongC 1—— 1- 1 Wl 1- 1
1+2 1+2+3 1+2+3+4 1+2+3+...+2016
Bai 14: Tinh: A = (___](___j(___j (___)
2 99

(1 1999)( 1999 1999j
Bai 15: Tinh: 2

| P
]

(s
(s 1333)
Bai 16: Tinh: (1——j(1‘_J( _ie) ( j
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Bai 17: Tong cung s6 mii:

a, A=1°+2%+3%+...+98° b, B= —1° +22 -3 +42 — ... —19° + 20°

Bai 18: Téng cling s mi :

a, D=1 +3?+5% +...+99? b, E= 11 +13% +15% +...+199?

Bai 19: Téng cung co so:

a, A=1+3+32+3% +...+3%° b,B=2+23+2°+2" +...42%%

Bai 20: Téng cung co so:

a, C=5+5°+5°+5" +...+5* b, D= 1+3+3* +3° +...+3°
HUONG DAN GIAI

Bai 1:

, 11 11 1 1 1 1 4
a,Taco: A=|=—=|+| == |[+..H| ——— |==——=
5 6 6 7 24 25) 5 25 25

b, Tacdé: B= 11 + 11 + 11 +o+ 11 =1— i=@
1 3 3 5 5 7 99 101 101 101

Bai 2:

a, Tacod:

D=5 i+ S + S +t S =5 l—£+£—i i—i+...+i—i
16 6.11 11.16 26.31 6 6 11 11 16 26 31
D=51- 1 5@:@

31 31 31
b, Ta co:

1 1 1 1 5 5
=4 + + +..t =>0K =4
[11.16 16.21 21.26 61.66) (11 16 16. 21 21 26 61 66)
K =4 i_i i_ 1 +m+i_i =4 l_i 5K—4i: K:i:i
11 16 16 21 61 66 11 66 1.66 66 33
Bai 3.
Ta co:

2 2 2 2 (1 1) (1 1) ( 1 1 j
= + + +ot =l 4| = || —
123 234 345 10.11.12 (1.2 23 23 34 10.11 11.12
1_ 1 _65_ ,_ 65

=P=—
12 11.12 132 264

Bai 4.
a, Ta c6: 3A=1.2(3-0)+2.3(4-1)+3.4(5-2) +...+98.99(100-97)
3A=(12.3-0.12)+(2.34-1.2.3)+(3.4.5-2.3.4) +...+(98.99.100 - 97.98.99)

3A=98.99.100=> A= 98.99.100

b, Tac6: B=2+(2+1).4+(4+1).6+..+(98+1).100
B=2+(24+4)+(4.6+6)+..+(98.100+100)

B=(24+4.6+6.8+..+98.100)+(2+4+6+..+100)
bat M =24+4.6+6.8+...+98.100

Swu tAm va téng hop 039.373.2038 TAI LIEU TOAN HOC
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6M =2.4(6-0)+4.6(8—2)+6.8(10—4)+...+98.100(102 - 96)
6M =(2.4.6-02.4)+(4.6.8—2.4.6)+(6.8.10—4.6.8)+...+(98.100.102 - 96.98.100)

6M = 98.100.102 = M = 22:100.102

Tinh N=2+4+6+...+100 ro6i thay vao B

a, F=1.(1+2)+5(5+2)+9(9+2)+..+97(97+2)
F= (1.1+1.2)+(5.5+5.2)+(9.9+9.2)+...+(97.97+97.2)
F :(1.1+5.5+9.9+...+97.97)+2(1+5+9+...+97)

bat A=1.1+55+9.9+...+97.97,B=1+5+9+...+97, Tinh r6i thay vao F
b, 4G :1.2.3(4—O)+2.3.4(5—1)+3.4.5(6—2)-|—...-|—98.99.100(101—97)

4G =(12.34-0.123)+(2.345-12.34)+(345.6-2.3.4.5)+...+(98.99.100.101-97.98.99.100)

98.99.100.101
4

4G =98.99.100.101=>G =

a, H=1.99+2,(99-1)+3.(99—2)+...+50(99 - 49)

H =1.99+(2.99-12)+(3.99-2.3) +...+(50.99 - 49.50)
H=(1.99+2.99+3.99+...+50.99)—(1.2+2.3+3.4+...+49.50)
Dat A=99(1+2+3+..4+50),B=1.2+23+3.4+..+49.50
Tinh A va B r6i thay vao H

b, K =1.99+3(99—2)+5.(99—4)+...+ 49(99-48)

K =1.99+(3.99—2.3)+(5.99—4.5)+...+(49.99—48.49)

K =(1.99+3.99+599+..+49.99)(2.3+4.5+...+48.49)

Dt A=99(1+3+5+...+49),B =(2.3+4.5+6.7+...+48.49)
Tinh A va B r6i thay vao K

1.(1+2)+3.(3+2)+5(5+2)+..+97.(97+2)
11+1.2)+ (3.3+3.2)+(5.5+5.2)+ .. +(97.97+97.2)

(
=(1.1+3.3+..497.97)+ 2(1+3+5+..+97)

bat A=1.1+23.3+55+...+97.97,B=1+3+5+7+...+ 97
Tinh A va B r6i thay vao C

C
C
C

. 123 134 1 20.21 3 4 5 21

Tacoé: D=1+——+——+.. . +— —=1+—+—+—+...+—

2 2 3 2 20 2 2 2 2 2
=%(2+3+4+...+20+21)=%.230=115
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12

1 2016.2017
Tacd: F=1+— 016.20

3.
— .t .
2 2016

1
272 3 2
2016+1 . 1

2

2+1 3+1 4+1
_|_

+ +..t
2 2 2 2

F :1+%.2015+ 2018;015 14 2015;019

F=1+ =1+

Bai 10:

123

Taco: F =1+ ——+1.3'4 1 1617
2 3

— .t
2 2 16 2

2+1 3+1 4+1 16+1
+ + + =1+

11
ot —+—..
2 2 2 2

F=1+

Bai 11:
1(1+2)2 1 (1+3).3

1
+= 4.
2

1
ot =+
2

1 2+3+4+..+2016

2 2

2+3+4+..+16
2

1 (1+100).100

Tacd: G=1+—. +—. + .

2 2 3 2 100
2+1 3+1 4+1 100+1 £+1
2

G=1+ + + +..+ =1+
2 2 2 2

Bai 12:
22 33 44

~ (2.3.4..20)(2.3.4..20)

2
1 2+3+4+..+100

2 2

20.2 40

a Tach: A=22 338 44 2020
1.3'2.4'35 71921

1.1 22 33 10.10

(1.2.3...19)(3.45..21)
(12.3..10)(1.23..10) 1

21 21

b, Taco: B=—"2—2 == . =
23 34 10.11

=

Bai 13:

1 1 L1
(1+3)3 |
2 2 2
2017.2016-2 4 10 18
""" 2016.2017 612°20

612 20
2015.2018 1004
"'2016.2017 3009

(135..97) 1

135 o
27 2%.(35.7..99) 2%.99

209

(1+4).4 | 1-

(12.3..10)(2.34..11) 11

1
(1+2016).2016
2

2016.2017 -2
2016.2017

1 2 3

2000 2001 2002 2999) (1001 1002 1003

71999

2999)

~1001.1002....1999

Tacd: A= )
1 2 3 1000
(2000 .2001.2002.. 2999) (

1.2.3...1999
1.2.3.4...1000

1001.1002....2999
Bai 16:

15 399 13 24 35 1921

©1001.1002...1999

(12.3..19)(345.21) 21 21

©| oo

Ta co: E
4

14472020 (2.3.4...20)(2.3.4.5...20)

20.2 40

TAI LIEU TOAN HQOC
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Bai 17:

a, Taco: A=11+22+3.3+...+98.98
=>A=1(2-1)+2(3-1)+3(4-1)+..+98(99-1)
=>A=(12+23+34+..+98.99)—(1+2+3+..+98)

bat B=1.2+23+3.4+...+98.99, Tinh tong B ta duoc:
3B=12(3-0)+2.3(4-1)+3.4(5-2)+...+98.99(100-97)

3B =(1.2.3-0.1.2)+(2.34-1.2.3)+(3.45-2.3.4)+...+ (98.99.100 - 97.98.99)

3B=98.99.100-0.1.2=98.99.100=> B = 98.99.100

98.99 98.99.100 N 98.99
2 3 2

b, Taco: B=—12+22—32 4+ 42— 19?2 +20° =>B=—(1>-22+3 —42+..+197 —20%)
B:-[(f+22+32+...+192+202)—2(22+42+62+...+202)]
(20.21.22 20.21
B=- +
3 2

Thay vao A ta duwoc: A=B+

J—z.z2 (12 +22 43 +...+102)}

B=-20.22.7-20.7 —8(

10.11.12 10-“) =-20.7.23-8(10.11.4+5.11)

Bai 18:
a, Tacod: D=(12+22+32+42+...+992+1002)—(22+42+62+...+1002)
(100.101.102 100.101
= b= 3 2

j—22(12+22+32+...+502)

~50.51.52 . 50.51

Dit A=1"+2°+3"+..450° = A >

, Thay vao D ta duwoc :

D =100.101.34+50.101- 4(50.52.17 + 25.51)

b, Tacd: E=11%+122 +13? +14% +15% +...+199° + 200> —(122 +14% +...+2002)

Pbat A=11° +12% +13% +...+200%, B =12% + 142 +...+ 2007
Tinh ta dwoc:

A=11.11+12.12+13.13+...+200.200 = 11.(12-1)+12.(13~1) +...+ 200.(201-1)
—> A=(11.12-11)+(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 10.11.12) B ( 211.190)
3 2 2

Vi B = 22 (62+72+82+--.+1002)=4(100'101'102—5'6'7j—(106'95J

3 2 2
Vay E=A-B

Bai 19:

a, Tacd: 3A=3+32+3+3* 4., 4300 ;. 32000
=>3A- A=2A=(3-3)+(3 -3 )+..+ (30 -3%%)+ (3" -1)
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2001
=>2A=3""_1= A=3 1

b, Tacd: 2°B=2°+2°+2"+..+2%% 4+ 2%
=>4B-B =3B :(23_23)+(25_25)_'____'_(22009_22009)+(22011_2)

2011_
=>3B=22°“—2=>B=2 2

Bai 20:
a, Tacd: 5°C=5°+5"+5"+..+5% +5'
=>25C -C =24C =(53_53)+(55_55)_'_“_4_(5101_5101)+(5103_5)

5103 _ 5

=>24C=5"®_-5=>C=
b, Tacod: PD=32+3%+3° ., 43100 4 302
=>9D—D=8D=(32_32)+(34_34)+___+(3100_3100)+(3102 _1)

102
=>8D:31°2—1:>D:3 L

CHU PE 11:
SO SANH PHAN SO

D¢ so sanh 2 phan s6:

+ Tuy theo mot s truong hop cu thé cua dac diém cac phan sd, ta c6 thé st dung
nhiéu cach tinh nhanh va hgp i .
+ Két hgp van dung Tinh chat béc cAu cta thi tu: % >§ va §> %th‘li > %, trong do viéc
phat hién ra mot s6 trung gian dé€ lam cau ndi la rat quan trong.
A/ CAC PHUONG PHAP SO SANH .
I/ Phuwong phéap 1: Quy dong miu dwong rdi so sanh cac ti: t& nao 16n hon thi phan s6
d6 16n hon

-11 . 17

Vi du: So sanh —va—— ?
12 -18
o —11 -33 17 -17 -34
Ta viét : = va = =
12 36 -18 18 36

.—33_ =34 -11 17
Vi > = >
36 36 12 -18
Cht y :Phdi viét phan s6 dudi dang phin sé c6 mau duong.

a“°, 7
+

II/ Phwong phép 2: Quy déng tir dwong roi so sanh cic mau c6 cung diu “+” hay cung

diu “-“: mau nao nho hon thi phan s d6 16n hon
Vidul:i>iv‘1—5<—4; §<§ vi7>5
5 -4 7 5

Vi du 2: So sanh évé g?
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., 2 105 10 .10 10 2 5
Tacé: = =—="=" . Vi—<—=>—< =
5725'7 14 "'25 14 57
Vidu3:Sosénh_Tsv;‘a_76?

TaC('):_T?’=3 6 a8_56

4 8 7

.6 6 -3_ -6
Vi—>—=>—>—
-8 -7 4 7

Cha y : Khi quy dong tir cdc phin s6 thi phdi viét cdc phdan sé du6i dang phdn sé cé
tir duong.

III/ Phuwong phap 3: (Tich chéo véi cdc mau b va d déu 1a dwong)
+Néwad>bethi 255
b d
+Néwad<bethi 2<&
b d
+Néuad=bethi 2=
b d

Vidu 1: %<% Vi 5.8<6.7 (40 < 42)

Vi du 2: ‘?4 ‘?4 Vi (-4).8<(-4)5
Vidu 3: Sosanh ivéti.Ta viét i:_—?’vz‘:li:_—4
—4° 5 4" 475 5

Vi (<3).5 > (-4).4 nén 34 > iS
Cht y : Phdi viét cdc mdu cia cdc phin sé'la cdc mau duong.
(vi chéng han 14 < ‘?4 do 3.5 < (—4).(-4) 1a sai)

IV/ Phuong phép 4: Dung s6 hodc phéan s6 lam trung gian
1/ Dung s6 1 1am trung gian:
a) Néu Bo1vart2.¢

b d b d

L N-1maM>Nth 2%
d b d

b) Néu %— M =1
*M, N la phan thtra so véi 1 ctia 2 phan sd da cho .
* Phan s6 nao ¢ phan thira 16n hon thi phan s6 d6 16n hon.
ONeu2im=1 S4N=1maM>Nthi 2<&

b d b d
* M, N la phan thiéu hay phan bu dén don vi cta 2 phan s d6.
* Phan s nao ¢ phan bu 16n hon thi phan s6 d6 nhé hon.
Vi du 1: So séanh 123 22027

18 2004

19 1 _,2005 1

Tacd: =-—=1,———— =
18 18 2004 2004
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-1 1 19 2005

Vi—e>—=>—>—

18 2004 18 2004
98

Vidu 2: Sosanh—va—"
73 99
Tacé:2+i:198 1 =1. Vii>12>2<§
73 73 99 ' 99 73 99 73 99
Vi du 3: So sanh Zvag’?
9 17
Tacoz<1 19:>Z<B
17 9 17

2/ Dung mét phan s6 lam trung gian
* Phan s0' nay cd tie la tie ciia phin 6 thiv nhdt , c6 mau la mau ciia phan so thir hai

Vi du: Dé’so sinh 18 v e ta xét phin so6'trung gian E
31 37 37

;18 18,18 15 18 15
31 37 37 37 31 37
* Nhin xét: Trong hai phdn s6 , phdn s6 ndo vita cé ti 16n hon , vira cé mau nhé hon thi

phén s6°d6 16n hon (diéu kién cdc tir va mau déu duong ).

* Tinh bic cau : 25285~ th|3>m
b d d b n
58
Vi du 1: So sanh —va—7
73 99

72 72 .72 58_ 7258

>—vVa—>—=>—>—
73799 99 99 73 99
72 58 .58 58 _ 72 58

— Hodc xét s6 trung gian la 5—8, tathdy —>—va—>"—"—=—>
73 73 73 73 99 73 99

— Xét phan s0 trung gian la 9—5 ta thdy —

Vi du 2: So sanh LNV n_+1(n N™)

n+3

Dung phan so trung gian la
&P &8 —
Taco: N g N 0¥ 1 <n+1(neN*)
n+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=o
49 47 461 128
64 73 2003.2004 -1 ., 2004.2005-1

b) —va— f) va ?
85 81 2003.2004 2004.2005

9 19,17, o) 149,449,
31 35 157 457

d) gvéﬁ? h) 1999.2000 va 2000.2001 ?
77 83 1999.2000+1 2000.2001+1

(Goiy: Tir cdu a—sc: Xét phdn s6'trung gian.
Tir cdu d— h: Xét phian bu dén don vi)
3/ Dung mot phén s0 xap xi la trung gian.
19

Vi du 1: So sanh —va—’>
47 77
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Ta thdy ca hai phan sd da cho déu xdp xi véi phan s6 trung gian la % :

12 12 1 .19 19 1 12>E

TacdH: =>—="va—<—=—="="C"
47 48 4 77 76 4 471 77
Bai tap ap dung:
Dung phén sO xap xi lam phén sO trung gian d€ so sanh :
11 58 36 12 26
) A ib) v e e ) S v
49 54’ 78
e)—3v f) )5_8 %
79 103 63 55

IV/ Phuong phép 5: Dung tinh chat sau véi m# 0

*0<a<1:>E a+m;3>a—m
b b+m b b-m
*E=1:E=a+m_
b b b+m
*3>1:>a a+m a_a-m
b b™ b+m’ b b—m
& _C_a+c
b d b+
11 10
Vi du 1: So sanh A=¥V&B 1011+1
10~ -1 10

11
Ta co: A—M<1 (Vi ttr < mau)
10% -1

101 (@10M-D+11 10410 10°+1_
102-1 (102 -1)+11 102+10 10"+1

Vay A<B.
Vidu2:Sosanh M = 2004 N 2005 VAN = 2004 +2005
2005 2006 2005+ 2006
2004 2004
Taco: 2005 2005+ 2006 Cong vé theo vé'ta c6 két qua M > N.
2005 2005
2006 2005+ 2006
Vi du 3: So sanh L3 3375
39 3939
.... 37 3700 3700+37 3737 , a_ c _a+c
Giai: —= = = (dpdung ==—="—"")
39 3900 3900+39 3939 b d b+d

VI/ Phwong phéap 6: D6i phan s6 16n hon don vi ra hon s6 dé so sanh :
+ Hon s6" nao c6 phiin nguyén 16n hon thi hon s dé 16n hon.
+ Néi phiin nguyén bang nhau thi xét so sinh cdc phian s6’kém theo
Vidu 1: So sanh Evé\E?
8 15

Ta c6 2= 0,625; 22 = 0,8,
g 15
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Vi0,625< 0,8 nén S < 12
8 15

Vi du 2: So sanh %vaiS?

Tacd > =—075; % =08
—4 -5
Vi-0,75>-0,8 nén 3 > 4
—4~ -5
BAI TAP LUYEN TAP
Bai 1: So sanh qua phéan s trung gian:
18 15 72 58
b, — va — b— va—
31 37 73 99
Bai 2: So sanh:
20087 +1 B 20087 +1 b A 100*° +1 | 100" +1

=————vaB=———F——— =——vaB=——
2008%% +1 2008%°% +1 100% +1 100 +1

Bai 3: So sanh:

13 +1 13% 41 1999"% +1 | 199974 41
6 va B=_— A= 1998 va B= 1999

13% 41 13 +1 1999 +1 1999 +1

Bai 4: So sanh:

a, A=

100'° +1 100% +1 b 10" -1 10" +1
7 :T va :T ’A:T_ va B=—11
100%° +1 100 +1 10 -1 10" +1
Bai 5: So sanh:
7 8 8 8
a, A=20*3 y g 1040 b A=0%2 (g 100
10" -8 108 -7 108 -1 108 -3
Bai 6: So sanh:
19% +5 19% +6 1007 41 1007 11
a, A==~ "~ vaB=""— b, A=—— -~ vaB="—_"=
19% 8 192 -7 100%% +1 100%% 11
Bai 7: So sanh:
10" +1 10 +1 102 +1 10%% 41
a, A=— - vaB="r= b, A=— - vaB="— "
10 +1 10" +1 10%% 41 10%% 41
Bai 8: So sanh:
1072 +1 10%% 4+ 3 10° +1 101 -1
, A= g va B=——— b, A==— - vaB="" =
10™° +1 1019 +3 10 -1 10 -3
Bai 9: So sanh:
10 +6 10% +6 15%% 1 5 151 +1
a, A=— " vaB="—"—— b, A=—— "~ vaB="_"=
10 +6 102 +6 1527 15 152018 11
Bai 10: So sanh:
10°+3 102 + 4 b 204 +3 20% +8
a, A=———vaB=—upn— , A=———— vaB=———
10% +3 102 +4 2072 + 4 20% + 28

100 +1 (. - 100% +1

Bai 11: So sanh: A=———VaB="_—
100~ +1 100”° +1

Bai 12: So sanh:

18 20 23 22
a,A:%VéBzu b, A 15 -3 3 15 +4

=0V
15* -138 15* -5
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Bai 13: So sanh:

2004 2005 2004 + 2005 b 2000 2001 2000+ 2001
a, = ————_—T—_—__Va - _ , va -
2005 2006 2005+ 2006 2001 2002 2002 + 2002
Bai 14: So sanh:
1985.1987-1 | 5(11.13-22.26) 1382 — 690
a, A= val b, A= va B="C ¢
1980 +1985.1986 22.26 —44.54 137% —548
Bai 15: So sanh:
33.10° . 3774 244,395 — 151
, A= va B=—— , A=———
2%5.10% + 7000 5217 244 +395. 243
 423134.846267 - 423133
423133.846267 + 423134

5(11.13-22.26) 138 — 690

va N="T ——

22.26 —44.52 1372 —548
244.395-151 8- 423134.846267 — 423133

2441395243 ' 423133.846267 + 423134

Bai 16: So sanh M =

Bai 17: So sanh: A=

Bai 18: So sanh:

1919.171717 18 4 3 5 6 .
a, A=—————————— vaB=— b, A= +5+—5+—z+=; va

191919.1717 19 7 VA A {
B_£+5+6 4 J

7 7T
Bai 19: So sanh:

10 10 11 9 10 9 1 | 10 9 1
a, A_Z_ ¥Va B= 27 +¥ b, A:7+¥+? va B:7+§+7
Bai 20: So sanh:
79+1427+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:
12 23 | 12 23 5°+5 +..+5°
YA g Pt oA s

343 +.4+7
43443
Bai 22: So sanh:

n 2 2 _ 2

a A= waB=""2 () b A" a3

n+1 n+3 n“+1 n“+4
Bai 23: So sanh:

10 N 10 . 11 N 9 b A 2016 N 2016 B 2017 N 2015
a, = ——r T - Va = T , = T T~ Va = T T __an

50  50° 50 508 100  100% 100  100%
Bai 24: So sanh:

-1 3n+1

a,A=LVé B=n— b, A= n va B= n+

n+3 n+4 2n+1 6n+3
Bai 25: So sanh:
N A:%+l4 v 8:13+i4 b, A= 2003.2004 -1 v Bo 2004.2005-1

8 8 8 8 2003.2004 2004.2005

Bai 26: So sanh :
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22010+1 . 22012 +1 B 3123+1 . 3122

A= B b A B
2 2 2 2
Bai27:Sosdnh: A=——+——+...+ + va
60.63 63.66 117.120 2011
5 5 5 5 5

= - + +ot -
40.44 4448 48.52 76.80 2011

Bi 28: So sénh tong 5 = =+ S+ =+ -4 = yoi =
ai 0sanh tong S==+=4+—+—+— véi =
8°7579 10 a1 a2 "2
L SR -15 7
Bai 29: So sanh khong qua quy dong : A= 1029% Tomos T 1020 V@ B= 10%9% + 1020%
-9 -19 _ _
Bai 30: So sanh: A= ——+ 3 9 19

T e T o
2009° +1 VA B 2009°° -2
20097 +1 2009 -2
a-1 fs
Bai 32: So sanh phén sd : e va % vdia, b lasd nguyén cung dduvaa#b

2006 2007 2008 2009
Bai 33: Ainh A= + + + 5%iB=4
ai 33: 50 san 2007 2008 2009 2006 'O

Bai 31: So sanh : A=

HUONG DAN GIAI

Bai 1:
18 18 18 15
a, Xét phan s6 trung gian la: —— ,Khidotacd: —>—->—
37’ 31 37 37
72 72 72 58
b, Xét phan sO trung gianla — ,Khidotacd: —>—>—
p 58 99 ’ 73799 99
Bai 2:
20082% 41 20087 +1+2007 20087 +2008 2008(2008% +1)
a, A=T<1=> A< 2009 2009
2008%% 41 2008%% +1+2007 2008 + 2008 2008(20082008 1)
101 101 101 100(100'° +1
b, Taco: B 100100 1. g 100100 +1499 100100 +100 ( )
100" 4+1 100" +1+99 100 +100 100(10099 +1)
Bai 3:
16 16 16 13(13° +1
’ :1317+1<1:>B<1317+1+12:1317+13= ( ):A Vay A>B
137 +1 137 +1412 137 +13 13(1316+1)
19992 11 1999°° +1+1998 1999°™ +1999 1999(1999** +1) _
b, B= PPN 1=B> 1999 1999
1999'%% +1 1999 +1+1998 1999 41999 1999(19991998 1)
Bai 4:
100 100 100 2 100%(100% +1
o ASMOOPL ) 100%4149909 100% 410" ( )=B Vay ASB
100%° +1 100®° +1+9999 100 +10°> 1002 (10097 +1)
10" -1 10" -1+11 10%+10 10(10°+1)
b, A=——<1=>A<— 12
102 -1 102 -1+11 102 +10 10(10“+1)
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10" +5 10" -8+13 13
= =1+
10" -8 10" -8 10" -8

10°+6 10°-7+13 13 . 13 13
B = 5 = 5 =1+ 5 ma: — >—
10° -7 10° -7 10° -7 10 -8 10°-7

10°+2 10°-1+3 3
A: g = 3 :1+ B
10° -1 10°-1 10°-1

8 8 3
100 _10°-3+3 . 8 o 3
10°-3  10°-3 10°-3  10°-1 10°-3

a, A=

= A>B

=>A<B

Bai 6:
19°+5_19®-8+13 , 13
19°-8  19°-8 197 -8
_lo¥+e _19%-7413 18 . 18 13
19%-7  19*-7 19%-7" 7 19% -8 19%-7
100°° +1 100°° +1+99 _100(100°* +1)
100 +1 100 +1+99  100(100™™ +1)

a, A=

=>A>B

>1=>B>

=A, vay A<B

Bai 7:
10% +1 10°+1+9 10(10° +1)
a, B=——<1=>B<— = m
107 +1 10" +1+9  10(10° +1)

10741 o 104149 10 (107 +1)
10 +1 10 +1+9  10(10*™ +1)

= A Vay: A>B

b, B = A Vay A>B

Bai 8:
1043 104347 10(10*% +1)
107 +3 102 +3+7  10(10°" +1)

_10°+1_10°-1+2 2
10°-1  10°-1 10° -1
10°-1 10°-3+2 2 L2 2

B= = =1l+———, ma: <
10°-3  10°-3 10 -3 10 -1 10°-3

a, B

=>A<B
Bai 9:
102 +6 102 +6+54 10%+60 10(10%+6)

a, B=——<1=>B«< = =
102 + 6 102 +6+54 102 +60 10(1021+6)

= A, Vay A>B

b B 15217 11 1B 152V 11474 ~ 15217 | 75 ~ 15(152016 +5)
1 152018 +1+74 152018 +75 15(152017 +5)

=[5 = A vay A>B

107 +4 10%+4+26 10%+30 10(10%+3 \
& Bt B 10730 1021021 ) A, vay AZB
+3)

202 +8+52 202+60 20(20%+3)

_20%+8 3
202 +28+52 202480 20(2022+4)

b, B=— _° ¢
20% + 28

= A Vay A>B
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Quy déng mau ta cd:
A=(100" +1)(100® +1) , va B =(100% +1)(100* +1)
Xét higu 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, Chu y trong trueong hop ta trir ca t& va mau véi cling 1 s thi ta dao chigu ctia bat dang
20 20 o 20 _ 22 (218 _3
thicB=2 ><1=sp>2 59 2 12 ( )=AVé1yB>A
2% -3 2%-3-9 2%-12 2°(2%-3)
% _ 2 _ 28 15(15% + 4
b A=t =3 g p, 107 73%08 157400 ( )=B,VéyA>B
15 ~138 15%-138+63 15%-75 15(15"-5)
Bai 13:
A _ 2004 +2005 _ 2004 N 2005 2004 N 2005
’ 4011 4011 4011 2005 2006
b _ 2000+2001 _ 2000 2001 2000 2001
’ 4004 4004 4004 2001 2002
Bai 14
. ~ 1985.(1986+1)-1 _1985.1986+1985-1 1985.1986+1984
" 1980+1985.1986 1980+1985.1986  1985.1986 +1980
5(11.13-22.26
b, A= ( ):§:1+1 va B:@ 1+ ime‘a l>i_>A>B
4.(11.13-22.26) 4 4 137 137 4 137
Bai 15:

a, 7000=7.10° => A= § va B —3—4=> A<B
47 47
(243+1) 395-151 _ 243.395+395-151 243.395+244 _
" 2444395243 244+395.243  244+395243
Tuwong tw ta c6: Tir s6 ctia B 1a
(423133+1).846267 — 423133 = 423133.846267 + 846267 — 423133

= 423133.846267 + 423134 bang véi mau s§ ctia B nén B=1. Vay A=B

Bai 16:
11.13-22.2
4(11.13-2226) 4 4 137 137
Bai 17:

Ta c6: A c6 TS =(243+1)395-151=243.395+ 395151 =243.395+ 244 = MS => A=1
Va TS =(423133+1)846267 — 423133 = 423133.846267 + 846256 — 423133
=423133.846267 + 423134 =MS =>B =1

Bai 18:

, 19.101.17.10101 18
a, Taco: = =1>—=8B
19.10101.17.101 19
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5 1
+7+7—4

j—(5+£+£J+(i+i+£j
77 A G A

1 1 3 3
a— =< ;55—
7t 2401 T* 49

Bai 19:
, 10 10 10 9 1
a,Taco: A:7+? 74‘?‘*‘?
11 9 10 1 9 o1
27 25 7+7+¥,ma:¥>?:>A>B
, 1 1
b, Ta co : ?>7=>A>B
Bai 20:
37:37 1
a, Rut gon M ta co: A= 7.9(1+2.3+3.4) =E B=
21.29(1+2.3+3.4) 9 333:37 9
1923291923293\ 21 23 33 21 23 33 3
b A=+ —+—<—t—F+—=—vaB="t—t—>t—t—=—
41 53 61 38 46 58 2 41 45 65 42 46 66 2
Vay A<B
Bai 21:

, 12 23 12 12 11
& Taco: A= Tt = 14 g7 T 142
12 23 12 11 12 11 1l
TI47 148 140 1R g2 M g S gm
1+5(5°+5'+5° +...+5°) 1
b,Taco: A= ErT— = > 5 +5>2+3
5 +5 +5°+..+5 1+5+5°+...+5
1+3(3°+31+32+...+38) 1
3043434 +3 434 43
1

Nhan thay P75 1T <2=>A>B

=> A<B

+3

Bai 22:

a,Tacé:A=L<1:>A< n+2 :n+2:
n+1 n+1+2 n+3

b,TaC('):A_n -1 n’ -;1 2 =1+ 2_2
n+1  n’+1 n-+1

2 2 _ — —
vagn®3_nedsl 1oy, 22 , Ma: 22 < 22 => A<B
n+4 n*+4 n*+4 2n°+8 n“+1 2n°+8

Bai 23:

10+9+1 . B 10+1+9M‘1>

= va B= , Ma: —

50 50° 50° 50 50 50° 50°
2016 2015 1 2016 1 2015 1 1

a B= + + a: < = A<B
~100® T100® 100® V¢ ° 71007 1002 100° ™% 100 " 1007

110 = A>B
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n n-1 n-1
n+3 n+3 n+4
n 3n  3n+1

b’ = = < =
2n+1 6n+3 6n+3
Bai 25:
3 7 3 3 4 7 3 3 4 3 .4 4
a, A:8—3+8—4:8—3+8—4+8—4,Va B:8—3+8—4:8—3+8—3+8—4,Mal 8—4<§:>A<B
b, A:1+_—1, B:1+_—1,Mé: 1 1 AcB
2003.2004 2004.2005 2003.2004 2004.2005
Bai 26:
2310 4 287 7 212 4 37 7
a, A= 22007 1 :23_22002+1 B= 22009 1 = 3_m
3123+312+g ;(3125+1)+g 1 g 1 8
bA=STm T T gEyg 3 gy st Bty
Bai 27:
3A:2( 3 + 3 I 3 + 3 jzz(i_i_,_iJ
60.63 63.66 117.120 2011 60 120 2011
1 3 1 6
120 2011/ 60 2011
AL 2
180 2011

4 4 4 4 1 1 4
4B =5 + +..+ + =5 ———+—
(40.44 44.48 76.80 2011) (40 80 2011)
1 4 1 20
=5 — — |[=—+—
(80 2011) 16 2011
1 5 1 2
B=—+ > + =
64 2011 180 2011

Bai 28:
11 111 1 1 1 1 1 11 1 1
—+—<—+-="vad —4+—<—+—=—nén S<—+—F+—==
9 10 8 8 4 41 42 40 40 20 5 4 20 2
Bai 29:

-7 -8 -7 -7 -8 -7
A= 1070 + 1070 + 10%0% / B= 10%0% + 10%0% + 10%0%
Bai 30:

-9 -9 -10
A= 1022 + 1024 + 101

-9 -9 -10 . =10 -10
B= 101 + 1002 + 1002/ Ma: 1071 < 1000 =>A<B

Bai 31:
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20092 242011

Bai 32:
Taco: a—_1:1—1&M:1+1
a a b b
. . 1 1 . . 1 1
*Neua>0vab>0th15>0 VaE>O *Néu a<0va b<0th1g<0&—<0
Bai 33:

2007-1 2008-1 2009-1 2006+3
A= + + =

N 1 1 1 1 1 1
2007 2008 2009 2006

+ - + - + - >4
2006 2007 2006 2008 2006 2009

CHU PE 12.

BAT PANG THUC VA GTLN-GTNN
A/BAT PANG THUC

Dang 1: So sanh tong cac liiy thira véi mot s6
Vi du 1: Chting minh rang: A= L.t

1
atEtptet

47771002
Loi giai
Ta thay bai toan cé dang tong cac lity thira bac hai, nén ta sé phan tich tong A nhu
sau:

1 1 1 1 1
=t —t+——+..

+ +

22 33 44 99.99 100.100

Dén day ta sé so sanh v6i phan sd c6 mau nho hon, vi yéu cau bai toan 1a ching
minh nho hon.

P S S S

4.+ +
98.99 99.100

<1

12 23 34

I RERE RERNER

98 99) \99 100

Vi du 2: Chting minh rang: %< 512 +é+7—12+...

1 1
+——<=
100 4
Loi giai
O bai toan nay, ta phai ching minh hai chiéu, chiéu tht nhét ta can chitng minh:
1 1 1

> > va Chuing minh At

99° 100 6

Ta co: A=i+i+ ! + 1 1 =
55 6.6 7.7

et + > +i+i+...
99.99 100100 56 6.7 7.8
1. 1_96

dén day, ta s€ so sanh 98 61 L nhu sau:
5 101 505

1 1
+ +
99.100 100.101

Swu tAm va téng hop 039.373.2038
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Ta cé: % >— % _1 bang cach ta nhan ca tir va mau ctia phan s& 51 vdi 96 dé duoc
505 576 6 6

9% 9% 1
hai phan s cung tt r6i so sanh khi d6 ta c6: A>—>——

505 567 6
(1)

Chiéu thtt hai, ta can ching minh: A= — 4+, 1, 1, 1 1

+ <=
5 6° T7° 99> 100° 4
Ta lam twong tu nhu sau :

1 1 1 1 1 1 1 1 1 1
=t —+—+...+ + <—+t—+—+...+ +
55 6.6 7.7 99.99 100.100 45 5. g 98.99 99.100
= A<l_i<1 ( )
4 100 4

T&O)vé&)wcé:%<A<%

Vi du 3: Chting minh rang: %+i+i+ + L <3

? 4271000 4
Loi giai
Ta bién doi: A:1+i+i+... ! + 1 <1+i+i+i+...+ L
3.3 44 99.99 100.100 4 23 34 45 99.100
11 1 3 1 3

4210041004

Vi du 4: Chting minh rang: A=i2+i2+i2+...+i2<l
2° 4 6 100 2

Loi giai

Nhéan thay bai nay la tdng cung liiy thtra nhung co s6 lai chdn, nén ta sé duwa vé
tong lay thira hai lién tiép nhu sau :

Azi(l+i2+i+i+. +ij<£(l+i+i+i+ +L)

22 22 3% 4> 7 50%) 4 1.2 23 34 7 4950
=>A<1(l+1_iJ—l_L< 1
4 50) 2 200 2

Dang 2: Tong phén s6 tw nhién
Vi du 1: CMR: l+L+L+ ! +L+L+L<l
5 13 25 41 61 85 113 2

Loi giai
11 1+ 1 1 1.1 1 1 1 1 1

1 + <—4+—+— +—+ —l+l+L—l
5 13 25 41 61 8 113 5 12 12 12 60 60 60 5 4 20 2

Vidu 2: CMR: L+L+i+...+L+i>l
41 42 43 79 80 12

Loi giai

Nhom thanh 2 ngoac: Khi d6 ta co:

1 1 1 1 1 1 1 1
=l —t—+—Ft— |+ —F—F—+ .+ —
41 42 43 60 61 62 63 80
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1 I 1 1 20 20 1 1 7
t— |+ =t —Ft— =t =t —=—
60} [80 80 80} 60 80 3 4 12
ViduS:SosénhAvéBbié’t:A:2010+2011+2012 vap=1 by 1
2011 2012 2010 3 45 17
Loi giai

1 1 2 1 1 1 1
=l l-— |+l -—— |+| 1+ ——|=3+ - + - >3
2011 2012 2010 2010 2011 2010 2012

o3 (LS [ S U U (0 NS ) P S I Tong B ¢6 15 s6
3 7 8 12 13 17) 3 8 10

Vidu4: Cho M = l+1+l+...+i,CMR:M<2
5 6 7 17

, 11 1 1 1 1 .
Tacdé: —+—+—+—+—<—. va .
5 6 7 8 9 5 10 11 17 8
Do do: M < 2.
Vidu5: Cho S—i+i+i+i+i,CMR:1<S<2
10 11 12 13 14

Loi giai
Ta co:
3 3 3 3 3 3 3 3 3 3 15
—t—t—F+—+t—>—+—F+—+—+—=—=1=>5>1
10 11 12 13 14 15 15 15 15 15 15

S=i+i+i+i+ 3 < > + > +i+i+i=§=1,5<2=>5<2

10 11 12 13 14 10 10 10 10 10 10

Dang 3: Tich cia mét day

Vidu 1: Cho pA-2408 @Chu’ngmmhrang 14<A<20
1357 199
Loi giai
n+1 n+l n+2
Ta thdy: Phan s6 2102 %2 Hen ta o6

n n n+1

357 Ly

2°476200

(2.4.6....200)(3 5.7.. 201)
(1.3.5...199)(2 46.. 200)
n+1

< , n
Mat khac: —=<——néntaco:
n n-

2

> A’ >201>196 =14" => A>14

5
12'4
_ (2.46..200)(2:35.7..199)

(12.4.6...198)(1.3.5.7...199)
14710 208

Vidu2:Cho A==.—.——.. ChtmgmmhrangA<—
3'6'9'1277210 25

2

=> A% <200.2=20° => A< 20
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Loi giai
Ta thay A c6 dang LU L n—1< n-1
n+2 n+2 n+l n
1.4.7.10....208)(1.3.6...207
aAcl38 207 A2<( i ):>A2<L:i
3'4°777208 (3.6.9...210)(3.4.7...208) 3210 630
<i:> A<i
625 25
Vi du 3: Cho A_1 E §£ Chttng minh rang —< A<i
246 100 10
Loi giai
A c6 dang L<1_>L<n—Jrl khi d6 ta co :
n+1 n+l n+?2
1.3.5...99)(2.4.6...100
A<Z 28 100 ypids: <l ) NP I S |
3'5'777101 ~(2.46..100)(35.7..101) 101 100 10
Mat khéc:
124 98 o (135..99)(1.2.4..98) 1
235 799 (2.4.6..100)(2.3.5.7...99) 200
= A? >i> 1 12 =>A>i
200 225 15 15

Dang 4: B4t dang thirc chita chit

Vi du 1: Cho cac s x,y,z nguyén duong, CMR: 1< X Y 42 2
X+y Y+z Z+X

Loi giai
(X z X z
Ta co: + y + > + y + =1,
X+Yy Y+Z Z+X X+Y+Z X+Yy+Z X+y+zZ
- LY z X
Twong tw ta cing co: + + >1

X+y y+z Z+X

Mé(x+y+zj+[y+z+xj:3Nén X Y 1z o
X+Y Yy+2 Z+X X+y Y+Z Z+X X+Yy Yy+z Z+X

Vi du 2: Cho a,b,c la ba canh ctia 1 tam gidc : CMR : Z(ab +bc+ ca) >a’+b +c¢
Loi giai
Trong tam gidc, tong d¢ dai hai canh 16n hon canh con lai nén ta ¢ :
b+c>a=> a(b+c)>a2 =>ab+ac>a’
Tuong tee ta cod:
bc+ba>b" va ac+ch>c’
Cong theo vé ta duoc : Z(ab +bc + ca) >a’+b*+ ¢t

a b c

Vi du 3: Cho ba s duong 0<a<b<c<1,CMR: + + <
bc+1 ac+1 ab+1

Loi giai
a-1<0
b—-1<0

ViO£a§b§c£1=>{ =>(a-1)(b-1)20 =>ab—a-b+120
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1 1 c c
< => < ,
ab+1 a+b ab+1 a+b
c 2¢ (

=>ab+1>2a+b=>

(cZO)

c20)=> ¢ < 2¢
ab+1 a+b+c

., b 2b . 2
Chttng minh twong tw ta co: < va —4 < ¢
ac+1 a+b+c bc+1 a+b+c

N b L S2a+2b+2c=2 (BPCM)
bc+1 ac+1 ab+1 a+b+c

Ma < ,
a+b a+b+c

Cong theo vé ta duoc:

2/ BAI TAP VAN DUNG

Bai 1. Chttng minh rang: A:%+%+%+...+%<w
2° 3 4 2005° 2005

Bai 2: Chttng minh rang: %<%+5£2+5—33+...+%<%

.. . oy 1 2 3 4 99 100 3
Bai 3: Chitng minh rang: A=§—?+§—3—4+...+3W—W <16
3 + > + ! + +i <1
1227 223 34T 92107
\. . 3 3 4019
Bai 5: Chitng minh rang : + + tot <

8 & 1222 223 34 2009°.2010?
Bai 6: Cho A= %+%+%+...+%, Chttng minh rang: 1< A <2
Bai 7: Chtrng minh rang: A =§+§+E+...+@
4 9 16 2500
1 2016

22016 _ 1 > 2

Bai 9: Cho : A=1+%+%+%+...+ﬁ, chitng minh rang A > 50 va A <100

Bai 4: Chttng minh rang: A=

> 48

Bai 8: Chtrng minh rang: A:1+%+%+1+...+

Bai 10: Chttng minh ring: 1+£+£+£+...+i>4
2 3 4 64

Bai 11: Cho A= 455 + 454 + 453 +ot 2 +
1 2 3 454 455
Bai 12: Chitng minh rang: P = 1357 1% Chting minh rang P? <L
2468 200 201
246 200

Bai 13: Cho S =<.2.2. = Chitng minh rang: 101< $? < 400
135 199
.. 1 1 1 1 . o1
Bai 14: Cho A:(?—1j[¥—1)(g—1)-.-(1002 - j So sanh A véi -

HUONG DAN GIAI

, So sanh A vi 2007

1 1 1 1 2004
—t—tt————=1l-—"—=
12 23 34 2004.2005 2005 2005
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4A=1+ (% + 5% +..+ 52%) 25801166 , Dt tdng trong ngodc bang B roi tinh B ta ¢ :

4B :1—Lz> B :l—L thay vao A ta duoc:

52015 4 4 52015 4

1 1 2016 S 5 5 1

4 56 gaw 4 "N 1571573
Mat khac : A_£+£+...+2(3011§3 1+ 2 _7 —>— r_t (2)
5 5?2 5 5 25 25 28 4
Tt (1) va (2) ta dwoc DPPCM
Bai 3:

Tinh tong A, ta duoc: 4A=(1- 1 1 1 1 100

stE @t —F) ~ bit tong trong ngoac
bang B
3 1 3 1 100 3 3
== A4A=— = <—=> A< —
4 43” 4 3%4 3 4 16

Bai 4:

Tacé-A—22_12+32_22+ 10°-¢ (l—ij+(i—ij+ +(i—ij
' 1222 2232 7 92107 \12 2? 22 32 ) T l9% 107
A:1—i2<1
10

Bai 5:

22 12 +32 —2? . 4% 32 . 20102 — 20092
12.2? 2232 324 7 2009220102
1 1 1 1 1 1 1

Sl A A = =1- 1

TP 2222 3 0097 20107 T 20107

Taco: A=

Bai 6:

Tong A 6 60 56 hang: A=| —+— |+] 4= |+.+| 2+ 2] @30
Ong A c0 60 s hang: A=| 27 %55 1| 5779 )7 50 T ) B0 n80)

a=ton| L o 1 o . <101, .30 _303_101 112
21.80 22.79 50.51 21.80 168 56 56
Mait khac: A>101i:ﬁ>1
50.51 255

Bai 7:
Nhan thdy cac mau cta tong A 1a binh phiong cau cac s tw nhién lién tiép, con tr
s6 kém mau s&1a 1
nén ta tach A nhu sau:

A:(1—3)+(1—1j+...+(1—il:49 (12+ 12+i2+...+i2)
4 9 2500 2° 3 4 50
Ma B= (1+i+ +ij<1_> —-B>-1=>A=49-B>49-1=48
2" 3F 50°
Bai 8:
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Nhén thay tong A cd phan s6 cudi c6 dang 2—1n , nén mudn Ching minh tong A 16n

~ 4 A n 4 1 2 A v
hon 1 s6 ta nhom sao cho phan s6 c6 dang o O cudi ngodc :

1 (1 1 1 1 1 1 1 1 1
Tacd: A= 1+2+ 3+4 +| ==+ —+=|+...+ W+...+W ——22006

1 (1 1)(1 1 1 1 1 1 1
A>1+2-|- ? ? ? §+?+23 Tt 22006+ '+22006 T 52006

A>1+l+£+...+£— L :1+2016.£— L 2016+ —% >@
2 2 2 2 2

2006 o o2 = 2

Bai 9:
Nhén thdy tong A giéng vdéi bai 10, muén chitng minh 16n hon ta d€ phan s6 dang

1, . ¥
— 0 cudi ngoac:
2n

A= 1+1+(1+£j+(l+£+1+£j+ +(L+ +ij—i
2 \3 4)\5 6 7 8) \2®+1 7 29) 2%
1 1 1 1 1

A>1+—+2. 2—+22?+ ZQQW—W

:1+1+1+...+1—% 100 1—i >50
2 2 2 2 2 2100

Mat khac mudn chitng minh A <100, ta nhém sao cho phan sd ¢6 dang % nam o

dau ngoac :

1 1 1111 1 1 1 1
A=l+| - |+ttt [H ottt = [t | gt

2 3 4 5 6 7) \8 15 2> 27 -1
A<l+2. 1+22i+23i+ +299i=1+1+1+...+1=100 vay A<100

2 2° 2%

Bai 10:

1 (1 1)(1 111 1 1
A=lt—+| o+ |+ —t—toto [tot| o+t
2 \3 4) \5 6 7 8 2> +1 2

>1+1+2i+22i3+ +25i—1 1.1 41
2 2° 2 2 2

Bai 11:

Tacd: A= 454+1 + @H +...+ L+1 +1
2 3 455

456 456 456 456 1 1 1
= + +... =456| —
2 3 455 456

I 1 I 1 1 1 1 1 1 1 1
== [+ ===+ — |+t Fot— [+ —+—+..+—
3 4 5 6 7 8 27 +1 28 257 258 456
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1 1 1 I 1 1 1 1 1 1 1
>—4| —+— |+ =+ =+ —+— |+ t]| —=F ot — [F] — .+ —
2 (4 4 22 2 2 2 28 28 456 456

1 2 2? 27 200 (1 1 1) 200 200 2024
=+ -+ =+ .t —Ft—=|F—F. A +—=4F——=—
2 22 2 28 456 |2 2 2] 456 456 456
Khi d6: A > 456.29%% Z2024 > 2007
456
Bai 12:
Tacé:P<3.f ...... @=>P2< (1.35.....199)(2.4.6...200) =>P2<i
3’5777 201 (2.4.6......200)(3.5.7.9....201) 201
Bai 13
2.4.6....200)(2.3.5...199
Tacc’):S<g.§.E ...... &:>SZ< ( )( ) =400
124777198 (1.3.5.7...199)(1.2.4.6...198)

201, (246...200)(35.7...201)

=S > =201>101
200 (1.3.5.....199)(2.4.6....200)

Bai 14:
Ta thay tich A gom 99 s6 am :

1 )1 1 13 24 99101 -101
A=|=-1|==1].... T e A =" Ma:
(4 j(g j [10000 j (2.2 3.3 100.100) 200

101 1 -101 -1

20002 ~ 200 2
. -1
Vay A<—
Ay >

B/ GIA TRI LON NHAT - GIA TRI NHO NHAT
BAI TOAN: Tim s6 nguyén n (s6 tw nhién n) d€ biéu thic A(n) c6 GTLN -
GTNN.

LOAI1: V6i A = v0i a, b, c1a cic s6 nguyén da biét.

b.n+c
+Né€u a € Z* thi:
A ¢6 GTLN khi b.n + ¢ 1a s6 duong nho nhat ¢ng véi n nguyén
A c6 GTNN khi b.n + c la s6 nguyén am 16n nhat tng voi n nguyén
+Néu a € Z thi:
A ¢6 GTLN khi b.n + ¢ 1a s6 am 16n nhat Gng véi n nguyén
A c6 GTNN khi b.n + ¢ 1a s6 duong nho nhat ¢ing véi n nguyén

Vidu 1. Tim sO ty nhién n 3¢ A = c6 gia tri 16n nhat.

n-9
Loi giai
Taco A= % nén A 16n nhat khi n — 9 1a s6 duwong nho nhat véi n nguyén
n—
Dod6 n—9=1hay n=10, khidé A=15
Vay gid tri 16n nhat cta A la 15 khi n = 10.

an+d

LOAI 2: V6i A =
bn+c

v6ia, b, ¢, d 1a cic s6 nguyén da biét.
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a'n+d=e+ f (feZ)
bn+c bn+c

+ Tach A =

+ Viéc tim n nguyén d€ A c¢6 GTLN — GTNN tr¢ thanh bai toan tim n nguyén dé co

bn+c
GTLN hoac ¢6 GTNN (Bai Toan LOAI 1)

Vi du 2. Tim s8 tw nhién 1 d& phan s6 M = 2”—‘3 dat gié tri 16n nhét. Tim gi4 trj 1on nhat do.
n —

Loi giai
Tacod: M = 6n—3 =§+ 6
dn-6 2 4n-6
M dat gia tri 16n nhat khi 4n — 6 dat gia tri dwong nho nhét véi n 1a s6 nguyén
Do d64n—-6=2v6in=2,khiddo M :g+g:%

Vay gid tri 16n nhat cia M 1a 4,5 khin =2.
LOAI3: Véi A = 1f(x)| +b hoicA=- 1fx)| +b
+ Vi lf(x)| 20=>A = f(x)| +b>b=>A nho nhat=b khi f(x) =0
+Vi- 1f(x)| €0=>A=- lf(x)| +b<b=>A 1én nhat=b khi f(x) = 0
Vi du 3. Véi gid tri nao cua x, y thi biéu thiec: A= 1 x-y | + | x+1 | +2016 dat gia tri nho
nhat. Tim gia tri nho nhat do.
Loi giai
Ta c6: [x—Y|20; |x+1>0=M =|x—y|+|x+1+2016 > 2016
Dau “=" xay ra khi x -y =-1.
Vay gid tri nhd nhat cua cia M 14 2016 khi x =y =-1.
2/ BAITAP VAN DUNG.

Bai tap 3. Vi gia tri nao cta so ty nhién a thi o gia tri 1on nhat.

4a-23

10n-3

Bai tap 4. Tim s0 ty nhién n d€ phan s6 B = 5 dat gia tri 16n nhat. Tim gia tri 16n nhat

do.

Bai tap 5. Tim s0 ty nhién n d€ phan s6 o gia tri 1on nhat.

Bai tap 6. Tim x d€ phan sd —; 1 6 gia tri I6n nhat.
X"+

Bai tap 7. Tim gia tri nho nhat ctia ctia biéu thike sau: A= (véinla s6 nguyén )

3n+2
Bai tap 8: Cho phan s0 A:i;' (ne Z).Timn dé€ A c6 gia tri 16n nhat.
n-

6n+
3n+

Bai tap 9: Cho phan s6: p = g(n e N). Véi gia tri nao cua n thi phéan s0 p c6 gia tri 16n

nhat? tim gia tri 16n nhat doé.
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CHU PE 13.
THUC HIEN PHEP TINH

Phwong phap:
- Trong day tinh co cac phép cong, trit, nhan, chia ta thic hién theo quy tic:
Nhan, chia tredc; cdng, trir sau, theo thit tu tir trdi sang phai.
- D61 v6i mot tich ¢ chira nhiéu thira s6 ta c6 thé ap dung cac tinh chat giao
hoan, két hop dé thuc hién phép tinh hop ly nhat.
- Chung ta 4p dung quy tac bo ddu ngodc, quy tac chuyén vé, van dung quan
hé thtra sO vdi tich ctia ching
Vi du minh hoa:
Vidu 1. Tinh:

a) §.§+§:§—E:1g; b) —13E+_—2 21+E.E .23,
57 73 7 3 9 2 59
-4 5 -1 2) 2 4 (1 2 4(1 5
C) | —+= |2+ =+= |15 ) = === |+=| =———
5 7) 3 5 7)) 3 9 \15 3) 9 \11 22
Loi giai
36 35 2,2 36 33 23 3/(6 3 2 3 3
a) 22422 L2220, 9% 5 S0, 5 2212,
57 73 7 3 57 75 75 5\7 7 7 7 7
b) (—133+—2 1,21l .21=(—133+_—2.3+3,E S_(3+22,1)25
5 2 59 2 5 95 59)2 9 9)52

-4 5).2 (-1 2\ 2 (-4 5 -
C) | —+=|i=+| =+=|:== +—+—+
5 7)3\5 7)3 (5 7
4 (1 2 4 (1 10
d) —:| =——= |[+=: — == === |+
9 (15 3 11 22 9'\15 15

N~ O

9\3 3 ) 9 3
Vi du 2. Tinh gi4 tri cac biéu thic:
-6 6 6 2 2 2
A-I 13 29 p-15 21739
J 9,7 0,25- > + >
7 13 29 28 52
Loi giai
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j?
2 2 2 2222(11+1j

+— o=t
B__15 21 39 _15 21 39_3

0,25_£+£ l_i_{_i § E_E_’_i
28 52 4 28 52 4

Vi du 3: Thirc hién phép tinh:

3 2123° 4592 5°7°_255492 b 2'°.18.3° +3°.2" . 4°9° +6°.120
T (223)° (125.7)° +5°.14° 126" +3".15.4" S
Loi giai
6 2 5 2
e B9 S oasay 223 -(2)(F) $-(5) (7)
T (223)° (125.7)°+50.14° 22.3° (5°) 7 +5.2°7°

ooy o3t g7 g7t 223%(3-1) 5°.7°(1-7) 2 56 -28

T3 Rr527T 223 5r(1+8) ¥ 9 9

218.187.33+315.215 218.27.314.33+315.215 225.317 +315.215

206°+3%154% 202835 13435207 0¥ 35, 390% 5
2°3%(2°.37 +1) (2°.3°+1)

T 2F3%(142%5) 241

b, Ta co:

4090 46°120 (22).(31) +2°3°2°85 pugogngog
¢, Ta co: W - N4 12 il ol T Tol2qlz_ ollall
30— (2 ) 32 _olig 2°3°-2"3

_ 2%3°(1+5) 26 4

S 2"3"(23-1) 35 5
Vi du 4: Thyec hién phép tinh:

5 415 99 _4 320 89 24 52 112 7 511 712 +511 711
Y 5.29.9% _7.05 275 b Pgireng M Y
Loi giai
5.459°-43°8  5pNge_pmgn  2¥3%(52-3) ¥ g
a, Ta co: 29 16 29 096 .29-16 2l9 8 = ~Ta
52236 _72%¥27°% 52236 7223 229.316(5-7.32) -58 58
24521127 211 22
b, Tacd: =, = =—
2°5°7°11 57 35
. BT+ BTN (7+1) 8 4
¢, Taco: —z—3 1111 il oil =57
5271+ 957" 517%(549) 14 7

1 1 1 2 2 2

+ - + -
. . ‘A i pintee 2003 2004 2005 ~ 2002 2003 2004
Vi du 4: Thyee hién phép tinh: S 5 5 3 3 3

+ - + -
2003 2004 2005 2002 2003 2004

Loi giai

Swu tAm va téng hop 039.373.2038 TAI LIEU TOAN HOC




Website:tailieumontoan.com

1,112 2 2
2003 2004 2005 _ 2002 2003 2004 _
5 5 5 3 3 3 -

+ - + -
2003 2004 2005 2002 2003 2004

Tacd:

1 1 1 ( 1 1 1 j
+ - + -
2003 2004 2005 _ \2002 2003 2004) 1 2 -7

11 1 1,1 1 5 3 15
2003 2004 2005/ 2002 2003 2004
3.3

0,375-0,3+ —+—
Vi du 5: Thuc hién phép tinh: 15”5‘0’75 112 | 1890 145
2512125 -0,625+0,5- > 2 | 2005
3 11 12
Loi giai
3 3
15+1-0,75 0:370-03+ %0 | 1890
Ta co: 5 + c—% .2005+115
2,5+--125 -0,625+0,5————
3 11 12
3,33 3.3 3.3
|23 4,8 10 SRS 378 115 (E ij 378 1115-0:3"8 11152115
5,55 5 5 5 5140 5 -5) 401 401
2 3 4 8 10 11 12
111 3 3 3
5 .9 7 11 ' 25 125 625
Vi du 6: Thyee hién phép tinh: ﬂ_ﬂ_i—i_ﬂ_ 4 4
9 7 11 5 7 125 625
Loi giai
11 1 3.3 _ 3
., 9 7 11 ' 25 125 625 1, 3_
Tach:y 4 474 4 4 "4 4
9 7 11 5 7 125 625
12 12 12 3 3 3
+ - 3+ —+—+
Vi du 7: Thuc hién phép tinh: 564 7 25 71.7 13 19 101
L4 4 4 5 5 5
- St —+—+
7T 13 19 101
Loi giai
10,12 12 12 , 3 3 3

7 25 71.° 713710 101 12 3
Ta c6 : 564. 4+ 4 45 5 s —564(4 5) 564.5 = 2820

ot
7 25 71 13 19 101

Vi du 8: Thyec hién phép tinh:

Swu tAm va téng hop 039.373.2038 TAI LIEU TOAN HOC
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5 5 5 15 15
2202 g5y
b, 39 27,7 11121
g 8,8 8 15 16 16
3 9 27 11 121
Loi giai

1
I+ +—+—+—
2 4 8 16

1,11 1 16(111
1 1 1 1
16[1111+1

_16+8+4+2+1_§
16-8+4-2+1 11

+
2 4 8 16
555151515

[ Y R, i
27379 27,7 117121 5.15_516_2
b, Tacod: s 8 8 6 16 —=——=
g 8,8 8 1 16, 16 816 815 3
3 9 27 11 121
Vi du 9 : Thuc hién phép tinh:
2 2 2 4 4 4 12 12 12 3. 3 3
——t 4 ——— 12-——— - 34+ —+—+—
a 19 43 1943. 29 41 2941 b 7 289 85. 13 169 91
’ 3 3 3 . 5 5 5 ’ 4 4 4 "_ 7 7 7
———— 5- — —— T+t ——+—
19 43 1943 29 41 2941 7 289 85 13 169 91
Loi giai

2224444

19 43 1943. 29 41 2941
3 3 3 5 5 5

a, Tacod:

19 43 1943 29 41 2941
12 12 12 3 3 3

3+ 2Ftieoto 123 7

. 777 289 85.° 13 169 91 _12.3_,7_

b, Tacod: : X 3. 7
I R A A B

7 289 85 13 169 91
Bai tap van dung;:
Bai 1: Thuc hién phép tinh:

a, 1024: (17.2° +15.2%) b, 5°2+ (23 +4°): 2° ¢, (5.3° +17.3"):62
Bai 2: Thuc hién phép tinh:
a, (10° +11* +12%): (13% +14%) b, (2°.9° +9°45):(9%.10-9%)

Bai 3: Thuc hién phép tinh:

a, [(3".69+3.12):3°-7]:2* b, 24*:3" -322:16%
Bai 4: Thuc hién phép tinh : 2010™% (7':7°-3.2* - 2°: 2°%)
Bai 5: Thitc hién phép tinh:

(5_7 9_11}( —*) 3,3.3, 3 3
79 11 13 b o7 1171001 13
10,14 _6 22 , 511 Lol

27 11 (2 _*) =+ - 49
21727 11 3 1001 1377 11
4,2 2
Bai 6: Tinh nhanh; — 13 15 17
8 4 4
00— —+———
13715 17

Swu tAm va téng hop 039.373.2038 TAI LIEU TOAN HOC
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Bai 7: Tinh:

3433, 3 3 2+3.2—[5j2
4 Az 24.47-23 ' 7 11 1001 13 b 3 3 \6
" o444723° 9 9 9 9 "7 ( 35 35 105 35 j
————+_-——+9 — + + +
1001 13 7 11 60 \31.37 37.43 4361 61.67
Bai 8: Tinh tong tu nhién
a, A= 9+99+999+...+999...9 (10 58 9) b, B= 1+11+111+...+111...1 (10 s8 1)
Bai 9: Tinh tong tu nhién
a,C=4+44+444+...+444..4 (1080 4) b, D= 2+22+222+...+222...2 (10 s6 2)
HUONG DAN GIAI
Bai 1:
a, Ta c6: 1024: (17.2°+15.2°) =2:[2°(17+15) |=2:(2°2°) =1
b, Ta c6: 5°2+(23+4°):2° =5%2+24:2° =250 +3=253
¢, Tacé: (5.3°+17.3):67 [3'(35+17)]:38.2° =(3'32):3°2° = s ; =9.8=72
Bai 2:

a, Ta c6: (10% +11% +12?): (132 +14%) =(100+121+144):(169+196)=365:365=1
cTacd: (2°.9% +9°45):(9%210-9%) =
3P (8+3°5) 3
(2°.3°+3%5):(3°.10+ 3% ) = ( . ) 3B g
3211 11

Bai 3:
a, Ta co:
[(34.69+3"12):3° ~7]: 2"
= [(31“.3.23+314.3.22) 136 7} 124 = [(315.23+315.4) 136 7] va
=[8%27:3°-7]:2' =(9-7):2* =%
b, Ta c6: 24" :3" —32'2:16" =(24:3)" —(32:16) " =8" 22 =22 22 =0
Bai 4:
Ta c: 2010 (7% :7° -3.2* - 2% : 2°') = 2010”"° (49-3.16 -1) =0

Bai 5:
[57911) (57911}9 9
L [ —f) S R -9
., L7 9 11 13 779 11°13)4 4 91 -9
a, Tacod: = — - 2.-_7
10 14 6 22) 2-2 2(5+7_9+11j4 23 42 2
21727 11" 39 3 37 9 11 13)3 34
TR 3(“;_111 10101_113J 31
b, Tach: 7 11 1001 13 _ 3.2

9 9.9 9 11 1 1
1001 13 7 11 7 11 1001 13

Bai 6:
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Bai 7:

2047-23 47(23+1)-23 47.23+24
2414723  47.23+24  47.23+24

1 1,1 1
. 7 11 1001 13

va 111 1
of 14ttt
[ 7 11 1001 13)

b, Ta co :

75.2,52.25 8 5 71
3 73 3 3 36 36

MS—l' 5.7 5.7 357 57 ) _T7.135 6 6 18 6
60 \ 31.37 3743 4361 6167) 6| 6(3137 3743 4361 61.67

Ms— (L 1,1 1.1 1.1 1
60 | 6\31 37 37 43 43 61 61 67
M = 7 35(i_iﬂ 2077 _ 5 _ 71,2077

a, Tacod:

9 9 3

60 | 6\31 67/ 1800 36 1800

Bai 8:
a, Ta co: A=(10-1)+(10° —1)+(10° 1) +...+(10* 1)
=(10+10° +10° +...+10') -10=111...10-10 =111...100 (98 1)
b, Ta c6: 9B=9+99+999+....4+9999...99 (10 86 9). Tinh nhu cau a
Bai 9:
a, Tacod: C=4(1+11+111+..+111..11) (10s51)
9C = 4(9+99+999+...+999...99) (1058 9). Tinh nhw tinh & trén
b, Ta co:
D=2(1+11+111+..+111..11)  (10s5 1)
9D =2(9+99+999+...+999...99) (105 9)

CHU PE 14.
TIM AN CHUA BIET

Todn tim x la mot trong cic chi dé thuwong gdp trong cic ki thi HSG. Dé gidi todn tim x hoc sinh
phdi c6 ki ning cong, trir, nhin, chia cdc phéan 6, liiy thita dé gitip cho viéc bién d6i duwa ding thirc
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 cic s6°, tong cic phin s, tong cdc
tich,tong cic lily thira theo quy ludt nén HS cin ndm vitng va luyén thit chic cdc bai todn tinh
tong theo quy ludt.

Swu tAm va téng hop 039.373.2038 TAI LIEU TOAN HOC
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Dang 1: Cac bai toan thong thuong

Vi du 1: Tim x biét:

a) 720:[41-(2x-5)]=2°5 b) 6(x+11)-7(2-x)=26
Loi giai
a)  Taco: 720:[41-(2x-5)|=2°5 b)  Taco:
720:[46 - 2x] = 40 6(x+11)-7(2-x)=26
46 2% —18 6x+66—14+7x =26
13x =-26
2x=46:18
23 X=2
2X=—
9
23
X:_
18

Vi du 2: Tim x biét:

a, —-4x(x—5)—2x(8—-2x)=-3 b, -7(x+9)-3(5-x)=2
Loi giai
a, Ta co: b, Ta co:
—4x(x—5)—2x(8-2x)=-3 ~7(x+9)-3(5-x)=2
—4x% + 20X —16X +4x* =-3 —7x—63-15+3x=2
Ax =3 —4x—-78=2
3 -4x =80
XZT x=-20

X (3x 13) (7 7 ) 13 5 6
a, ——| ———=|=| =+—X b, + =
2 \5 5 5 10 x-1 2x-2 3x-3
Loi giai
a) Ta co: b) Ta co:
X (3x 13 7 7 13 5 6
——|=-=|=| =+—=X + =
2 \5 5 5 10 x-1 2x-2 3x-3
X 3x 13 7 7 s 15 12
-t =—+—X =
2 5 5 5 10 6x—-6 6Xx-6 6Xx-6
X 3x 7x 7 13 93 _ 12
2 5 10 5 5 6x—6 6x-6

93 =12 (v6 1y)

Swu tAm va téng hop 039.373.2038 TAI LIEU TOAN HOC



Website:tailieumontoan.com

Ay
5 5
-6 -4
X=—:!—
5 5
3
X=—
2
3
Vay X=—
ay X=7
Vi du 4: Tim x biét:
2x—-3 -3 5-3x 1 2 3 4 (7 j
a) +—= —= , ———=——| —=2
3 2 6 3 3x 12 5 \x
Loi giai
a, Ta co: b) Ta co:
2x—3+—_3_5—3x_1 2 3 4 (7 5
3 2 6 3 3 12 5 (x
4x—-6+(-9) 5-3x-2 2 1 4 7
6 6 3 4 5 x
4x—-15=3-3x 2 7 4 1
—+—=—+—+2
7x=18 3 x 5 4
(=18 23 _61
7 3x 20
3)(:@
61
460
X=—
183

Dang 2: Pwa vé phuong trinh tich

O cdp do 2, bai todn tim x dia bit dau @i hoi mirc do khé hon véi viéc cong, triwe, nhin, chia
nhiéu phan s6'mot liic, lam viéc voi cic phép tinh lity thiva phitc tap hon, dong thoi ciing doi hoi ki
nang tinh todn, bién doi, thir tw thuwc hién phép tinh.

1 11 1
27374 o001
Vi du 1: Tim x biét: (X—20)1+2+ 199 ~ 2000
199 198 1
Loi giai
1 1 1 1
273" 4" 200 x
bat A= 1 > 199.Tacomaucua
——+——+ ..+
199 198 1
A= i+1 + i+1 +..+ @4—1 +1:200+200+...+200+200
199 198 2 199 198 2 200

Swu tAm va téng hop 039.373.2038
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L
200 _ 1
1 j 200
+7
200
1 1 1 1 -1
Nhu vay ta co: (X 20) —20:—:>X:——20:£
200 2000 10 10 10
Vi du 2: Tim x biét (1.2+2.3+3.4+...+98.99).x =12§:§
26950 7 2

Loi giai
bat: A=12+23+3.4+...+98.99
Tinh A ta duoc: 3A=12(3-0)+2.3(4-1)+3.4(5-2)+...+98.99(100 - 97)

3A=(1.23-0.1.2)+(2.3.4-1.2.3) +...+(98.99.100 - 97.98.99) = 98.99.100

A=98'99'100
3
Thayv;‘aotacé:w=12§:gz>12X:@=>X:E
3.26950 7 2 7 7
Vi du 3: Tim x biét: (£+1+1+ i)x_1 E+3+ +g
2 3 4 10 9 8 7 1

Loi giai

Taco: 1+g+§+...+g= E+1 + g+1 + E+1 +..+ §+1 +1
9 8 7 1 \9 8 7 2
10 10 10 10 10 1 1 1 1
= —+—+—+.+—+—==10| = +=+—=
9 8 7 2 10

27379 10
Khi do: 1+1+1+...+i Xx=10 i+1+...+i =>x=10
2 3 4 10 2 3 10
Vi du 4: Tim x biét: L + ! +.ot L X= 49
123 234 98.99.100 200
Loi giai
, 1 2 2 2 2 49
Taco:— + + +..+ X=
21123 234 345 98.99.100 200

(1 1 1 1
= || —=———|+| ——-—— |+
2[(12 23) (2.3 3.4}

1 1 49
+ — X=—
98.99 99.100 200

1( 1 1 49 99
== —- X= = X =
2(1.2 99.100) 200 101
Vi du 5: Tim x biét: i+i ot L x:2012+2012+...+%
1.2 3.4 99.100 51 52 100
Loi giai
, 1 1 1111 1 1
TacOd: —+—+.+———="————— . +————
1.2 34 99.100 1 2 3 4 99 100
11 11 1 1 1 11 1
= S+t Sttt —t— |- 2| =t =+ —
(1 2 3 4 99 100} [2 4 6 100)

Swu tAm va téng hop 039.373.2038 TAI LIEU TOAN HOC
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1 11 1 11 1 1 1 1 1
Fot— ||+ttt = | =+ —+ .+ —
1 2 3 100) (1 2 50) 51 52 53 100

Khi do: i+i+...+i X=2012 i+i+i+...+i => X = 2012
51 52 100 51 52 53 100

Dang 3: Phuwong trinh nghiém nguyén
O cdp d6 nay, bai tip thuong 1o cdc bai tim hai s6'x va y v6i x, y la cdc sO tw nhién hodc 1
cdc s6'nguyén hodc la cdc s6 nguyén to.
MOT SO KIEN THUC VAN DUNG:
+ Néu f(x). fly) = a nguyén voi f(x) va f(y) la cdc da thirc chi chiva bién x hodc bién y
- Khi x, y la cdc s6'nguyén thi f(x) va f(y) ciing la cdc s6" nguyén.
- Ta c6 f(x) va f(y) la cdc woc ciia s6 nguyén a
+ Néu fix) + fly) : 2 thi f(x) va f(y) cing chin hodc cing Ié.
+ Néu a.f(x) =b.fly) ma a, b la cdc s6"tw nhién thi f(x) va f(y) phdi ciing ddu
+ Néu x la s6'nguyén to'chin thi x =2
Vidul: Tima,b, cbiét:(x-13+y)" +(x-6-y) =0

Loi giai
Vi (x-13+ y)2 20,(x—6—y)2 >0 Nén dé: (x-13+ y)2+(x—6—y)2 =0 Thi:
19
{x—13+y=0 {x+y=13 =7
=> =>
X—-6-y=0 X—y=6 7
y=_
2
Vidu 2: Tim a, b, ¢ hoic X, y, z théa mén: |x+5|+(3y—4)2010 =0
Loi giai
N R 2010 : 2010 . | x+5=0
Vi |x+5/>0 va (3y—4)" >0 Néndé: |x+5/+(3y—-4)"" =0 Thi {

3y—-4=0
Hayx=-5v‘ay=§
Vi du 3: Tim céc cip sb6 nguyén (x, y) sao cho: x* —2x—11=y?
Loi giai
Pua vé phuong trinh udce s6:
xX?—2x+1-12=y?
o (x=1)2-y* =12
< (X-1+y)(x-1-y)=12
Ta cé cdc nhan xét:
a) Vi (1) chiia y ¢6 s6 mii chdn nén c6 thé gia thiét rang y > 0. Thé thi
X=1+y>x-1-y
b) (x-1+y)-(Xx-1-y)=2y nén x—-1+yva x—1-y cung tinh chdn 1é. Tich cua
chting bang 12 nén chiing cting chéan.
Vi cac nhan xét trén ta co6 hai treong hop:

x—1+y 6 -2
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x-1-y 2 -6
x-1 4 -4
y 2 2
X 5 -3

Dap s6: (5;2), (5;-2), (-3;2), (-3;-2)
Vidu4: Tim cdccdp s6 nguyeén (x, y) sao cho:
5x =3y =2xy - 11
Loi giai
Biéu thi y theo x:
(2x+3)y =5x+11
Dé thdy 2x +3 # 0 ( vi x nguyén ) do d¢:
5x +11 X+5
= =2+
2X+3 2X+3
b€ yeZ phaicd x+5:2x+3
= 2(x+5):2x+3
= 2X+3+7:2x+3
=7:2x+3

Ta co:

2x +3 1 -1 7 -7
X -1 -2
y 6 -1 3 2

N
1
Q1

Thr lai cac cap gid tri trén cua (x, y) déu thoa man phuong trinh da cho.

BAI TAP VAN DUNG

Bai 1: Tim x biét : — L x| o2 4 3500 | 333333 33333333} _ )
4 (12 2020 303030 42424242

Bai 2: Tim x bidt: = : 2015x = ——~_
2016 2015

Bai 3: Tim x, biét:

Xx+14 x+15 x+16 x+17 Xx—90 x-76 x-58 x-36 x-15
a, + + + =—4 b, + + + + =15

86 85 84 83 10 12 14 16 17

Bai 4, Tim x, biét:

Xx-1 x-2 x-3 x-4 Xx+1 x+1 x+1 x+1
a, + - = b, + = +

2011 2010 2009 2008 11 12 13 14
Bai 5 Tim x, biét: X+1 x+1+x+1:x+1 X+1

+ +
10 11 12 13 14
Bai 6 Tim x, biét:

2 4 6 X
(x+2)(x+4) (x+4)(x+8)  (x+8)(x+14) (x+2)(x+14)
Bai 7: Tim x biét: 2" +5.2°2 =

32
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Bai 8: Tim x biét:

a, (x=7)" —(x-7)" =0 b, 2"*2.3*"5" =10800 ¢, (2x-15)’ =(2x~15)’
Bai 9: Tim x biét:
a, (x-5)" =(1-3x)° b, X’ +x=0 ¢, 3.3 =3
Bai 10: Tim x biét:
a, (4x-3)" = (4x-3)° b, (x-1)°=125 ¢, 222" =96
Bai 11: Tim x nguyén biét:
1+£:1 b, E+1:3 ¢, ———=—+1
X y 5 Xy y X Xy
Bai 12: Tim x nguyén biét:
A L4 b 312 cx 11
y xy y Xy 8 y 4
Bai 13: Tim x nguyén biét:
L2222 b 4,2 (3.y.5
X 'y X X 3 6
Bai 14: Tim x nguyén biét:
LBy 1 b X 4_1 cx 2 1
X 3 6 3y 5 6 y 30
HUGNG DAN GIAI
Bai 1:
Taco’:—zx §+§ E 33 =22=> —Zx.33 i+i+i+i =22
4 \12 20 30 42 4 12 20 30 42
—>—Z 33(1—1j 22=>_—7X.33.i=22=>X=—2
4 3 7 4 21
Bai 2:
O Y s NS S 1,
2016.2015 2015 2015 2016.2015
Bai 3:
a, Ta co:

Xx+14 x+15 x+16 x+17
+ + +
86 85 84 83

=>(x+14+1j+(x+15+1j+(x+16+1j+(x+17+1)=0
86 85 84 83
_ X+100 x+100 x+100 x+100 . o0 o . 100
86 85 84 83
b, Ta b x—90+x—76+x—58+x—36+x—15=15
10 12 14 16 17

- x—90_1 +(x—76_2j+ X_58_3j+ X_36—4]+ x—15_5 _o
10 12 14 16 17
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. x—100+ X_100+ X_100+ X_100+ x—100 02> x—100=0 => x =100

10 12 14 16 17

Bai 4
X — 1 X-2 x-3 x-4
2011 2010 2009 2008

(x—l j (X—Z j (x 3 ) (x 4 j

S A P e R s A

2011 2010 2009 2008

— X_2012+X_2012—X_2012—X_2012=O=>X—2012=0=>X=2012
2011 2010 2009 2008

. Xx+1 x+1 x+1 x+1
b, Ta co: + = +
11 12 13 14
1 1 1 1

:>(x+1)( = j_0:>x+1:0:>x:—1
11 12 13 14

a, Ta co:

Bai 5
Xx+1 x+1 x+1 x+1 x+1
+ + = +
10 11 12 13 14
=>(x+1) 1+i L1 1)
10 11 12 13 14

=>X+1=0=>x=-1

Bai 6
2 4 B
(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+8) (x+8 x+14j (x+2)(x+14)

. 1 1 X
X+2 x+14  (x+2)(x+14)
. 12 _ X
(x+2)(x+14) (x+2)(x+14)
=>x=12
Bai 7:
245,27 ! >2X‘1[ Ej:l AL NS =2"=>x=-3
2 2 32
Bai 8:

b, 2°23"15* 10800
24335 ~10800 > 2'3"5 =202 =900

=> (2.3.5)X =900 =>30"=900=30° =>x =2
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] 5 s ) 2x-15=0
(2x-15)" ~(2x-15)’ = 0=> (2x~15)’[ (2x~15) —1]_0_{2)(_15:il

X—5=1-3x 4x =6
a, (x—5)2 :(1—3x)2=> = =>
Xx-5=3x-1 2Xx=-4 _
x=0 x=0
=>
X+1=0 x=-1
C, 33 =3 =3=3:3"=3=>n=3

b, x2+x:0=>x(x+1)=0=>[

a,  (4x=3)'~(4x=3)" =0=>(4x-3)"| (4x-3)" 1| =0~ {4x—3=o

b, (x-1)=5=>x-1=5=>x=6
¢ 2¢?-2°=96=>2"(4-1)=96=>2"=32=2"=>x=5

1,11
X y 5
=>5(X+Yy)=xy=>xy—-5x-5y=0
=>Xx(y—5)-5y+25=25
=>x(y—-5)-5(y-5)=25
=>(x-5)(y-5)=25=1.25=55
b, E+1:3
Xy

=>2y+X=3xy=>3xy—x—-2y=0
2 2

=> x(3y—1)—2y+§=§

=> x(3y—1)—2(y—%) =3
=> 3x(3y—-1)-2(3y-1)=2=>(3x-2)(3y-1)=2

¢, Ta co:
2 1.8
y X Xy
=>2X—-y=84+Xy>Xy—-2X+y=-8
=x(y-2)+y-2=-10

= (x+1)(y-2)=-10

2

Bai 12:

S U N

y Xy
=> X’y —X—4=-xy => X’y +Xy—Xx-4=0=>xy(x+1)-x-1-3=0

=> xy(X+1)—(x+1)=3=> (xy-1)(x+1)=3=1.3
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b -1

y Xy
=>-3X—-12=Xy => Xy +3x=-12

= x(y+3)=-12=-112=-2.6=-3.4

c, x 1 1 Xy—8=2y=>xy—-2y=8=>y(x-2)=8=1.8=24
8 vy 4
Bai 13:
a,_—2—£=—1
Xy
=> -2y —2X=—Xy=>Xy—-2Xx—-2y=0
= x(y—-2)-2y+4=4=>x(y-2)-2(y-2)=4
=>(x-2)(y-2)=4
b,i+£=1
Xy
=>4y +2X =Xy =>Xy-2X—-4y=0
=>x(y—-2)-4y+8=8
= (y-2)(x-4)=8
, §+l=§=>§ E—1=5_2y:>x(5—2y):18
x 3 6 x 6 3 6
Bai 14
a, 5_1:£:>§:1+1: E_1+2y:>X(2y+1):30
x 3 6 x 6 3 X 6
3y 5 3 5 vy 15 y
6 y 30 6 30 vy 30 y
CHUYEN DE 15:

NGUYEN LY DIRICHLET
VOI CAC BAI TOAN PAI SO HINH HOC

I. Gi6i thiéu nguyén Tac Dirichlet:

Nguyén tic Dirichlet la mgt dinh 1y 6 thé chieng minh dé dang bang phén chirng da dwoc
nha todn hoc Dikc Dirichlet (1805-1859) dp dung dé chirng minh nhiéu dinh lj todn hoc.

Nguyén tic Dirichlet thiwomg duwoc phdt biéu duwdi dang hinh dnh don gidn nhw sau:” Néu
nhot 9 chil thé vao 4 cdi chudng thi phdi c6 mot cdi chudng nhot it nhat la 3 chii thd. Ngquyén tic
nay con phdt biéu dwéi dang khdc:

-Dang 1: néu c¢6 mot dnh xq tir tdp hop M cé n+1 phin tir vao tdp hgp N cé n phin ti thi it
nhadt ciing c6 hai phin tie cua tdp hop M cé cung mot anh la mgt phin tir ciia tdp hop M o cung
mot anh la mot phin tir cua tdp hop N qua dnh xq dé
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-Dang 2: Néu tip hop E gom n phin tir dwoc phin ra thanh n tdp hop con déi mot khong
Qiao nhau ma N>nk thi co it nhat mgt tdp hop con chira nhiéu hon k phin tir

-Dang 3: Minh hoa bang hinh dnh

Néu nhot N chii tho vao n chudéng ma N>nk thi c6 it nhit mot chudng nhot nhiéu hon k chii
thé .
I1. Vin dung nguyén ly Dirichlet vao cic bai toan dai so
Vi du 1: Chting minh rang ton tai s§ c6 dang 20032003 .... 200300...0 chia hét cho 2002

Loi giai
-Xét day s6 gom 2002 sO hang sau:
2003,2003 .... 2003 2003 ....2003
2002 Ian 2003

Chia tat ca cac s6 hang cua day cho 2002 ¢ 2002 s dw tir 1 dén 2002 (khong thé co
s6 du 0 vi cac s6 hang ctia day 1a cac s8 18). C6 2002 phép chia, nén theo nguyén tac
Dirichlet phai c6 it nhat hai s6 c6 cung s duw khi chia cho 2002.

Gia st hai s6 d6 la am va an (mn N ); 1<=m <n< 2002)

Véi am = 2003 2003... 2003 ; an = 2003 2003 ... 2003
Ta c: (an —am) chia hét cho 2002

Hay 2003 2003 ... 2003 00 ....00 chia hét 2002
Vay ton tai mot s6 ¢6 dang 2003 2003 ... 2003 00 ... 00 ludn chia hét cho 2002
Vidu 2: CMR ttr 52 s6 nguyén bat ky ludn c6 thé chon ra hai s6 ma tong hodc hiéu cta
ching chia hét cho 100

Loi giai

Tat ca cac s6 du trong phép chia cho 100 duoc chia thanh 51 nhém nhuw sau: {0}
A1;99),{ 2,98}, ... ,{49;51}; {50}. C6 52 sO nén theo nguyén tic Dirichlet c6 hai s& ma cact1 s6
duw khi chia cho 100 thudc cung mot nhém trén. Hai s6 nay c6 hiéu chia hét cho 100 (Néu
s6 du ctia chting bang nhau ) hodc c6 tong chia hét cho 100 (néu s6 du ctia chiing khac
nhau)

Vi du 3: Cho 2002 s6 tie nhién khac 0 sau cho 4 sd khac nhau bat ky trong chung déu lap
thanh mat ty 1& thtic. Chting minh rang trong cac s6 da cho ludn ludn ton tai it nhat 501 s&
bang nhau.

Loi giai

Ta chitng minh trong 2002 s6 tw nhién da cho chi nhan nhiéu nhat 4 gia tri khac
nhau. Thyce vay, gia st trong cac s6 da cho c¢6 nhiéu hon 4 s6 khac nhau, gia st ai, az, as, a4,
as 1a 5 s6 khac nhau.

Khong mat tinh tong quat gia st ai<ax<as<as<as (1)

Theo dé bai ta o : ai.as =az.as (2)

Ttr (1) khong xay ra : ai.a2 =as.a+ hodc ai.as=az.a.

Twong tu 4 s6 khac nhau: ai, a2, as, as, as thi ar.as=az.as (3)

Tk (2)va (3) cé: ar.as=ai.as

Suy ra: as=as. (Mau thuan). Vay trong 2002 s8 tu nhién khac nhau da cho khong thé
c6 hon 4 s6 khac nhau. Ma 2002=4*500+2. Theo nguyén tac Dirichlet luén tim duoc it nhat
500+1 =501 s8 bang nhau.
Vi du 4: Chting minh rang trong cac s6 tu nhién thé nao ciing 6 k s§ sao cho 198« -1
chia hét cho 10°.
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Loi giai
Cho k Ian luot 18y 105+1 gia tri lién ti€p tir 1 tro di, ta dwoc 10°+1 gid tri khac nhau
cua 1983k — 1 .Chia 10°+1 s6 nay cho 10° ta chi c6 nhiéu nhat la 10°s0 du. Vi vay theo
nguyén tac Dirichlet phai c6 it nhat hai s6 cho cling s& du khi chia cho 105. Gia str s8 d6 la
1983™-1 va 19837-1 (m>n) Theé thi hiéu cua hai s6 nay phai chia hét cho 105 (1983™-1)-
(1983™-1)chia hét cho 10°.
Ma (19837-1)-(19830-1)=1983-19837=1983"(1983m1-1).
Nhung 105va 1983n nguyén t6 cung nhau, do d6 phai c6 1983m-1 chia hét cho 10°.
Nhu vay 6 s6 k’'=m-n sao cho 1983%-1 chia hét cho 105.
Vidu5: a) CMR trong m s6 nguyén bat ky bao gio cling c6 mot s6 chia hét cho m hodc
tong cua mot nhoém cac sd trong m s6 d6 chia hét cho m.
b) C6 hay khong mot s6 ¢6 dang 19911991 ... 1991 0000000 chia hét cho 1990
Loi giai
a) Goim s6 nguyén da cho la ay, a, ...., an. Néu khong cé s nao chia hét cho m thi ta
1ap m tong :
a1
aitaz
artazxtas

artaxtast...am

C6 tat ca hai trivong hop
-Mot trong cac tong trén chia hét cho m
-Khong cé mot tdng nao trong cac tong trén chia hét cho m nhu vay s6 du khi chia moi
tong trén cho m la mot s6 tir 1 dén m-1 (Co tat ca m-1 sd du). Ta c6 m tong, do d6 theo
nguyén tac Dirichlet, phai c6 hai tdng c6 cting s& du (# 0) khi chia cho m. Hiéu cta hai
tong nay (1a tong ctia mot sd cac sd da cho) chia hét chom .
b) Talap day so c6 dang:

1991

19911991

199119911991

19911991....1991
Chia c4c s8 trén day cho 1990, ta c6 1989 s§ du khac 0. Theo nguyén tac Dirichlet phai
co it nhat hai s6 cho cung mot s6 dw, hiéu hai s6 nay (la mét s6 c¢6 dang 1991,1991....0000)
chia hét cho 1990
II1.Van dung nguyén li Dirichlet vao cac bai toan hinh hoc
MG§t s0'bai todn cé dang nguyén tic Dirichlet :

~Trén dogn thing c6 d6 dai bang 1, dt 1 s6'dogn thang ma tong d6 dai cia chiing 16m hon 1
thi it nhdt c6 2 trong cdc doan thing dé cé 1 diéin chung .

- Trén dwong tron cd ban kinh bang 1; ddt mot s6’ cung va téng dg dai ctia chiing Ién hon 2
thi it nhét hai trong cic cung do cé cing mot diém chung .

-Trong mot hinh co dién tich bﬁng 1 ,ddt mgt s6"hinh sao cho téng dién tich cia chiing lon
hon 1 thi it nhit 2 trong cdc hinh dé c6 mét diém chung.
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Vi du 1: Cho bang vudng gom n.n 6 vudng .Mdi 6 vudng ghi mot trong cac sd 1; 0,2.
CMR khong tim duogc bang vudng nao ma tdng cac sd trén cft, trén hang, trén duong
chéo la cac sd khac nhau.
Loi giai
Tong cac so trén cot hodc trén hang hodc trén dwong chéo c6 gia tri nhé nhatla 0.n =0,
gia tri 1on nhatla 2.n=2n
C6 2n + 2 tong (n cdt, n hang, 2 duwong chéo nhan mat trong 2n+1 gia tri s6 nguyén ttt 0
dén 2n.Theo nguyén tac Dirichlet phai c6 it nhat 2 tong c6 gia tri bang nhau.
Vi du 2: Trong mot hinh tron dién tich S ta thay 1995 diém bat ki . Chitng minh rang it
nhat ¢6 3 diém tao thanh mot tam gidc c6 dién tich nhé hon S/997.
Loi giai
Chia hinh tron thanh 997 hinh quat bang nhau .Theo nguyén tac Dirichlet thi it nhat c6
mot phan chira 3 diém .Ba diém nay tao thanh mot tam gidc ¢d dién tich nho S/997
Vi du 3: Trong mat phang cho 1995 diém va trong ba diém bat ki bao gio cling tim dwoc 2
diém c6 khoang cach gitta chting nho hon mot. CMR t6n tai 1 hinh tron c6 ban kinh bang 1
chita khong it hon 998 diém d¢ .
Loi giai
Goi A la mot trong cac diém da cho .V€ duong tron (A;1) .Néu cac diém con lai
nam trong hinh tron (A;1) thi bai todn giai xong. Xét ¢i€m B nam ngoai hinh tron (A;1) tic
AB 16n hon 1. V& hinh tron (B;1) rd rang cac diém con lai nam trong hai duong tron nay .
That vay, gia stt c6 C khong thugc 1 trong 2 hinh tron nay.
Tam giac ABC c6 AB>1, AC>1, BC>1 (Mau thuan gia thiét )
Hai hinh tron nay chita 1995 diém nén theo nguyén tic Dirichlet ¢6 1 hinh tron chita
khong it hon 998 diém c6 (Bpem )
Vi du 4: Trong hinh chi nhat 3.4 dat 6 diém. CMR trong cac diém nay tim dwogc hai diém
ma khoang cach gitta chuing khong 16n hon 5
Loi giai
Chia hinh chit nhat thanh 5 hinh giéng nhau .Theo nguyén tac Dirichlet mot trong cac
hinh nay chtta it nhdt 2 di€ém ma khoang cach gitta 2 di€ém bat ki cta 1 hinh khong 16n
hon /5
Vi du 5: Trong 1 hinh vuéng canh 5 cm ,c6 126 diém .CMR trong cac di€ém ay ,c6 6 diém
nam trong 1 dudng tron c¢6 ban kinh 1 cm
Loi giai
Chia hinh vudng da cho thanh 25 hinh vudng nhé ,canh 1 cm va chiing minh rang
trong 1 hinh vuoéng c6 thé duoc chira trong 1 hinh tron ban kinh 1 cm
Talaicod:
126 =5.25+1
BAI TAP VAN DUNG
Bai 1: Trong 1 16p hoc ¢6 30 hoc sinh. Chiing té rang trong s6 hoc sinh ta sé tim thay 2 hoc
sinh c6 tén bat dau bang mot chit cai gidng nhau.
Bai 2:V6i mot lwgng t6i thiéu la bao nhiéu hs thi ta c6 thé tim dwgc mot cdp hs co ngay
thang sinh gidang nhau ?
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Bai 3:C6 25 sO tu nhién c6 4 chir s6 va dwoc 1lap nén tir cac chi s6 1,2,3 va 4. Chuing to réng
ta c6 thé tim thay trong 25 s8 Ay hai s bang nhau
Bai 4: CMR trong n+1 s6 tu nhién thi bao gio cling tim duoc hai s6 khi chia hét cho n thi
cho cing mot s6 du .
Bai 5: CMR trong cac sO tu nhién 2-1, 2-1, 2°-1, ..., 2»1 trong dé nlasd1é lénhon 1, cé it
nhat mot sO chia hét chon
Bai 6: Tt 5 s0 ty nhién bat ki, hiéu c6 thé tim dwgc hai s6 ma hiéu cac binh phuong cta
chung chia hét cho 7
Bai 7: Cho hai s6 da thtic cling 1 bién ,mdi da thitc 1a tdng ctia bon hang tt bac 1¢ khong
vurot qua 15. Liéu c¢6 dting khong khi néi rang trong tich ctia hai da thikc nay ta tim dwoc
hai hang tit dong dang ?
Bai 8: Trong mot thuing c6 dung 105 qua tdo, gom 4 loai . CMR trong sd tao dy, bao gio ta
cling c6 thé tim dwoc it ra 27 qua tao cung mot loai tdo nao do.
Bai 9: Trong mot thiing ¢ 25 qua cau trang ,25 qua cau den va 20 qua cau xanh, 10 qua
cau do (cac qua cau déu nhu nhau). Cac qua cau duogc cho ra tir trong béng t6i, khong thé
phan biét dwoc mau sac .Héi s8 qua cau tdi thidu phai chon 1a bao nhiéu dé cé:

a.Khong it hon 10 qua cau c6 cung mot mau .

b.Khong it hon mudi qua cau trang .
Bai 10: CMR trong s6 82 khdi vudng ma modi khdi duoc son mot mau khac nhau hodc 10
khoi ¢ cung 1 mau son.
Bai 11: CMR trong 7 s6 tw nhién bat ki ta cling tim dugc 3 s6 ma tong cua chung chia hét
cho 3.
Bai 12: CMR trong s 100 s6 tie nhién tuy y bao gio ta cting chon duoc 15 s6 ma hiéu cta 2
s0 bat ki trong 15 s6 &y chia hét cho 4.
Bai 13: C6 15 d¢i bong tham dw giadi vo dich qudc gia theo thé thiic ddu vong tron mot
luot. Chiing minh rang tai bat ki thoi ¢iém nao cta giai ta ludn tim dwoc 2 ddi c6 cling s8
tran dau b:?mg nhau tai thoi diém dé (c6 thé'la 0 tran ).
Bai 14: CMR trong s0 65 sO tu nhién bat ki bao gio cling tim dwoc 9 s6 ma tong cta ching
chia hét cho 9.
Bai 15: CMR ton tai 1 s ti nhién, tat ca cac chir sO b:?mg 1, chia hét cho 1993
Bai 16: Cho 2005 diém trén mat phang ,biét rang trong mdi nhém 3 diém bat ki ctia cac
diém trén bao gio cting c6 thé chon ra duoc 2 di€ém cd khoang cach bé hon 1. CMR trong
cac diém trén c6 it nhat 1003 di€ém nam trong 1 dwdong tron 6 ban kinh bang 1.
Bai 17: Cho 6 diém trong mat phang sao cho bat ki 3 diém nao ciing 1a dinh cta 1 tam giac
o cac canh chiéu dai khac nhau. CMR t0n tai 1 canh la canh nhé nhat cua 1 tam giac, vira
la canh 16n nhdt cta 1 tam giac khac.
Bai 18: Trong hinh vuong ma dd dai mdi canh bang 4 ¢6 cho truede 33n diém trong d6
khong c6 3 diém nao thing hang. Ngudi ta vé cdc duong tron c6 ban kinh déu bang /2
co6 tam la cac diém da cho. Hoi c6 hay khong 3 diém trong s6 cac di€ém noi trén sao cho
ching déu thudc vao phan chung caa 3 hinh tron c6 cac tam cting chinh la 3 diém d6 .

HUONG DAN GIAI
Bai 1:
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Bang chir cai tiéng viét gom 29 chit cai, trong ltc d6 s6 hoc sinh 16n hon, nhitng 30 em.
O day, céac chit cai ddng vai tro cc 1ong, con cac ban hoc sinh déng vai trod cac chi tho ma
ta phai nhét vao 1ong ,vi s0 tho 16n hon s0 16ng nén ta sé tim dwoc it nhat mot Iong nhot
nhiéu hon 1 chd thé, tic 12 im dwoc it nhat 2 hoc sinh cd tén bit dau cung mot chit céi .
Bai 2:
Nam thuwong 366, Nam nhuan 367
Bai 3:
Luong cac s6 khac nhau 1ap nén la:
1.23.4=24
Ma s6 cac s6 can 1ap nén 1a 25 . Vay theo nguyén tac Dirichlet thi phai c6 hai s tring
nhau.
Bai 4:
Ta chia mdi s& trong n+1sd nay cho n, ta duoc n+1 s6 du ,va cac s6 du nay nhan mot
trong cac gia tri 0, 1, 2..., n-1 tc la cac s6 dw nhan khong qua n gia trj khac nhau .
Ma ta lai ¢ n+1 s . Vay phai c6 hai s0 ta chia cho n cho ta cuing mot s6 dw .
Bai 5:
Gia st trong cac sd da cho ¢6 2 sd: 251,211, khi chia cho n ,cho ta cung moét s6 du, tic 1a
hiéu [2K-1] - [2k-1] = 2¥[2"-1}chia hét cho n. Nhu vay thi 2-1 phai chia hét cho n
Bai 6:
-Binh phurong ctia mot s6 tw nhién khi chia cho 7 thi chi cho cac s6 duw 0,1,2 va 4 .Gia
thiét cho 5 s8 .Trong 5 binh phwong cua 5 s6 nay sé c6 hai s6 ma khi chia cho 7 thi cung
mot so6 du ,nghia la hiéu ctia chiing thi chia hét cho 7.

Bai 7:

- bung. Tong s6 cac hang tk cua tich la 4.4=16 hang tt. Thé ma cac s6 mit (Bac cta
hang ttt) nhan 15 gia tri khac nhau 2;4;6; .......... ; 30.
Bai 8:

- Qua tdo dong vai tro cta cac chua tho .
- Loai tdo dong vai tro cac 16ng ,chia 105 cho 4,ta c6:
105 =4.26+1
Truong hop nay ta cd n=4, k=26.Vi s0 tho 16n hon n.k nén ta phai tim dwoc mot [ong

nhot nhiéu hon k cha tho, tic 1a tim dwge mot loai tao ¢d nhiéu hon 26 qua, tiec la it nhat
c6 27 qua.
Bai 9:

a.9.4 +1=37 b.25+20+10+10=65
Bai 10:
+TH 1: Gia st rang khi son cdc khdi vudng ta dung khong it hon 10 mau khac nhau. Khi
doé ta tim dwoc 10 khéi cé mau khac nhau .
+TH 2: Gia stt khi son ta sit dung khong nhiéu hon 9 mau khac nhau, chia 82 cho 9.

82=99+1 ¢ dayn=9; k=9
Theo nguyén tac Dirichlet mo rong, ta tim dwoc 10 khdi cing mau
Bai 11:
Mot s0 ty nhién khi chia cho 3 thi cho ta cac s duw 0, 1 hodac2.Vi7=3.2+ 1 nén ton tai 3

s0 ma khi chia cho 3 cho ta cing mot s6 du .Tong 3 s6 nay sé chia hét cho 3
Bai 12:
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Céc s6 du trong phép chia cho 7 ctia cac s6 nhan nhiéu nhat la 7 gia tri . Vi 100=7.14 + 2
nén ta sé tim dwgc 15 s6 ma khi chia cho 7 thi cho cung mot s6 duw.
Bai 13:

S6 lan gdp nhau ma mdi doi ¢, c6 thé nhan 15 gia tri khacnhau: 0; 1;2; ........... ;
14.Trong truong hop nay khong thé 4p dung nguyén tac Dirichlet dugc vi s§ ddi ciing 1a
15.

Hai treong hop 0 tran va 14 tran khong thé xay ra dong thoi vi néu c6 mot doi nao
chwa ddu tran nao thi dong thoi khong thé c6 mot ddi nao d6 da dau hét 14 tran, nguoc lai
néu c6 mot doi da da 14 tran thi khong thé c6 1 doi chua dd mot tran nao . Vi vay s6 lan
gdp nhau ma mdi d6i da thuc hién trong thuec t& c6 thé nhan thém 14 gia tri tir 0 dén 13
hodc tlr 1 dén 14.Khi d6 theo nguyén tac Dirichlet ta luén c6 thé tim duoc hai ddi ¢6 cling
mot so tran dau .

Bai 14:
-TH 1: Gia st trong s6 65 s6 da cho ta tim duwoc 9 s6 ma s6 du ctia chting chia hét cho
9 nhan 9 gid tri khac nhau. Khi d6 tdng cac s6 nay chia hét cho 9 vi tong cac sd du la :
O+1+2+4 .. +8 =36
-TH 2: Gia st ta khong tim duoc 9 s6 nhw vay. Khi d6 sd du ctia cac phép chia cac s6
nay cho 9 sé nhan nhiéu hon 8 gia tri khdc nhau, vi: 65=28.8 + 1. O day sd k theo nguyén
tac Dirichlet 1a 8.Nén ta sé& c6 9 con tho cling chudng .
Bai 15:
-Xét day s6 httu han :
1;11; 111; ............ ;11 ....1
1994 chir s 1

Day nay c6 1994 s hang ,ma ta c6 thé tim duoc hai s6 hang ctia day hiéu ctia ching chia

hét cho 1993 .Ta hi hiéu cac sé nay la :
11..1  va 11....... 1

k chit s6el  k+l chtsd 1
Lay s0 16n trir cho s6 nho ,ta dwoc hiéu :

11...1 00.....0

lIchtts61  kchixsd0
Chia hét cho 1993. R6 rang la cac chit s 0 trong s6 nay c6 thé bd di .Vay, s6 11...1 chia hét
cho 1993
Bai 16:
Ta c¢62005=2.1002 +1
Goi A 1a 1 diém trong 2005 diém da cho. Vé duong tron tam A ban kinh 1. Néu tat ca
2004 diém con lai déu nam trong hinh tron tam A bén kinh 1 thi bai todn dwoc giai.

Gia stt 6 diém B nam ngoai duong tron (A;1) tic la AB>1. Vé duong tron tam B ban
kinh 1 ki hiéu (B;1). Ta chitng ming tat ca 2005 diém da cho déu nam trong (A;1) hozc
(B;1).

That vay, 1dy C bat ki, xép 3 diém A,B,C theo gia thuyét AB>1 nén AC<1 hodc AB<I, khi
d6 C ndm trong duong tron (A;1) hodc C nam trong (B;1)

2005 diém nam trong hai duong tron nén theo nguyén tac Dirichlet c6 1 duwong tron
chtta it nhat 1003 diém .
Bai 17:
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T6 mau dé canh nho nhat ctia tam giac va to6 mau xanh hai canh kia. Ta chitng minh ton
tai 1 tam gidc cd cac canh cuing mau dé. Tt diém A trong 6 diém da cho, n6i véi 5 diém
con laita dugc 5 canh trong 5 canh nay it nhat ¢d 3 canh cung mau, gia st la hai canh AB,
AC, AD.

Néu AB,AC,AD cung mau do:tamgidc BCD c6 cac canh cing mau d6, gia st d¢6 la BC.
Khi d6 ta c6 tam gidc ABC c6 cac canh cing mau do.

Néu AB, AC, AD cung mau xanh thi tam gidc BCD c6 cac canh cung mau dé véi tam

giac c6 ba canh cuing mau do thi canh 16n nhat cua tam gidc nay la canh can tim.
Bai 18:

-Chia hinh vuéng da cho thanh 16 hinh vuéng c6 canh la 1

-Do d6 33 diém duoc chita trong 16 hinh vudng nén theo nguyén tac Dirichlet, it
nhadt c6 mot hinh vudng chita khong it hon 3 diém (33 =2.16+1 )

Khoang cach gitra 2 diém bat ki trong hinh vudéng chita khong vuot qua duwong chéo cua
né, nghia la khong 16n hon +/2 .

Goi 01,02,03 1a 3 diém cling nam trong 1 hinh vudéng don vi nao d6, c6 thé roi vao
canh hinh vudng. Vé 3 dwong tron tam O1, O2, O3 ban kinh \/E ,chic chin 3 diém O1, O2,
O3 déu nam trong ca 3 duwong tron nay, nghia lanam trong phan chung cta 3 hinh tron c6
tam cling chinh la cac diém O1, O2, O3.

CHUYEN PE 16:
MOT SO DANG TOAN VE PONG DU THUC

Phin I: KIEN THUC CAN NAM
I.Dinh nghia:
Néu hai s6 nguyén a va b khi chia cho m (m # 0) ma c6 cung s6 du thi ta ndi a dong du
voi b theo modun m, ki hiéu la a=b (mod m).
* Nhuvdy:a=b (mod m) < a — b chia hét cho m.
= Hé thitc c6 dang: a =b (mod m) goi la mot dong du thirc, a goi la vé€ trai ctia dong
du thie, b goi la v€ phai con m goi la modun.
I1. M6t s6 tinh chat: Ki hiéu a; b; ¢; d; m 1a cdc s6 nguyén dwong, ta luon co:
a) Tinh chat 1:
e a=a (mod m);
e a=b (mod m) < b=a (mod m);
e a=b (mod m) vab =c (mod m) thi a =c(mod m).
b) Tinh chit: Néu a=b (mod m) va c=d (mod m) thi:
ea+c=b+d(modm)
ea —c=b — d(modm);
¢ ac = bd (mod m);

¢ Néu p 1a mét wéc chung cta a; b; m thi:
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 ©) Tinh chit 3: Néu a =b (mod m) thi ac = be (mod mc).
d) Tinh chdt 4: Néua=b (mod m) th a* =b* (mod m), keN .
I11. M6t s6 kién thirc lién quan:
1) Néua=b (mod m) va 0 <b <m thib ciin goi la s6 du ctia phép chia a cho m.
2) Nguoc lai néu a chia cho m du b,thd ta viét: a = b(modm)
3) Trong n s6 nguyén lién ti€p (n > 1) c6 mot va chi mot sd chia hét cho n.
4) Tim m chit s tan cung ctia sd A 1a tim s6 du khi chia A cho 10™:
- Mudn tim chit s6 tan cung cua s6 ty nhién A, ta tim s6 du ctia phép chia A cho 10
- Mudn tim hai chit s6 tdn cung cta s6 twu nhién A, ta tim s6 du ctia phép chia A cho 100
- Mudn tim ba chit s6 tan cung cua sO tuu nhién A, ta tim s6 du cua phép chia A cho 1000 .
5)Mot so tinh chat:
¢ Tinh chat 1: Mt s6 tw nhién co chir s6 tan cung la 0;1; 5; 6 khi lity thtra 1én nd
cting c6 chir s tan cung tuong tngla0;1;5; 6.
< Tinh chat 2: Céc s6 cd chit s8 tan cung 1a 4 ; 9 khi nang 1én Ity thira bac 1é thi chi
s6 tan cling van khong thay d6i.
< Tinh chat 3: Cac s6 cd chir s8 tan cung 1a 3 ; 7 ; 9 khi nang 1én liiy thira bac 4n
(n €N) thi ch@ s6 tan cung 1a 1.
% Tinh chat 4: C4c s8 ¢6 chir s8 tan cung 1a 2 ; 4 ; 6 ; 8 khi nang 1én liy thira bac 4n
(n €N) thi chi s6 tan cung 1a 6.
¢ Tinh chat 5: Mt s6 tw nhién bat ki, khi nang 1én liy thira bac 4n + 1 (n €N) thi
chit s6 tan cting van khong dai.
< Tinh chat 6:
+ SO c6 chit s6 tan cung la 3 khi nang 1én liy thira bac 4n + 3 (n €N) sé c6 chit s6 tan cung
la 7; s6 c6 tan cung la 7 khi nang 1én 1ay thira bac 4n + 3 (n €N) s€ ¢6 chit s6 tan cung la 3.
+ SO c6 chit s6 tan cung la 2 khi nang 1én liy thira bac 4n + 3 (n €N) sé c6 chit s6 tan cung
la 8; s6 ¢ tan cung la 8 khi nang 1én lay thira bac 4n + 3 (n €N) s€ ¢6 chit s6 tan cung la 2.
+ Cac s0 ¢ chir sO tan cung 1a 0;1 ;4 ;5 ;6 ;9 khi nang lén liy thira bac 4n + 3 (n €N) thi
chr s0 tan cung khong thay doi.
¢ Tinh chat 7: Mt s6 nguyén t8 1on hon 5 chi ¢4 thé ¢b tan cung boi cac chit s6 1; 3 ;
7;9.
Tinh chat 8: 10~ khi chia cho 6 ludn duoc s dw la 4 véi moi s6 nguyén dwong n .
Técla:10" = 4(mod 6), véimoin € N

X/
°e

< Tinh chat 9: Cho a, b la cac s6 nguyén.Khi dd, néu n Ié thi a” + b~ chia hét cho ting

a+b.

X/
°e

Tinh chat 10: V&i moi s6 nguyén a, b (a#b) véineN, thi a” — b~ chia hét cho hiéu
a-b.
6) Dinh li nho Fermat:Véi p la sd nguyén t6, a la mot s6 nguyén thi:

(a” —a)=0(mod p).
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+Tlr dinh li ta c6: 8" =a(mod p).

+Heé qua: Vdi p 1a s6 nguyén td, a la mot s6 nguyén sao cho (a, p) =1 thi:
aP-'=1(mod p) .

Phin II: MOT SO DANG TOAN

I.Dang 1 :Tim s6 du trong mot phép chia.

R/

% Phwong phap: Mudn tim sd du trong phép chia s6 A cho m, ta can tim dwoc s6 r
(0<r<m) saocho A=r(modm).

1.Tim s6 dw ctia phép chia a» cho m:
Vi du 1: Tim s6 du cta phép chia 1234% cho 2014.

-----

1234° chia 2014 du 778, ta viét: 1234 = 778(mod 2014) (1)
= 1234° =778°(mod 2014) =1500( mod 2014)

= 1234 =1500°(mod 2014) =1234(mod 2014)  (2)
Tir (1) va (2) suy ra: 1234°.1234% =778.1234(mod 2014)
Hay 1234% 51234.778(m0d 2014) 51388(m0d 2014)

Vi 0<1388 <2014 nén r=1388 la s6 du cuia phép chia 1234 cho 2014.
Vi du 2: Tim s6 du ctia phép chia 2014*® cho 2016.

-----

2014° = 2008(m0d 2016)
2014% = 4(mod 2016)
= 2014° = 2008.4(mod 2016) =1984(mod 2016)
= 2014 =1984° (mod 2016) 51024(m0d 2016) (1)
= 2014 510243(m0d 2016) = 64(mod 2016)
= 2014 = 643(mod 2016) = 64(m0d 2016) (2)
Tt (1) va (2) suy ra:
2014 51024.64(m0d 2016) 51024(mod 2016)
= 2014 =1024° (mod 2016) = 256(mod 2016)

Vay s du ctia phép chia 20142 cho 2016 la r = 256.
Vi du 3: Tim s6 dw cta phép chia 12342 cho 2014.

-----

. 12347 =1234(mod 2014)

= 1234™ =1234°(mod 2014) = 778(mod 2014)
=1234* =778 (mod 2014) =1500( mod 2014)
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= 1234™ =1500°(mod 2014 ) =1234(mod 2014)
= 1234" =1234% (mod 2014) =172(mod 2014) (1)

o 1234** =1500(mod 2014)
= 1234 =1500° (mod 2014) =362(mod 2014)  (2)
. 12347 =1234(mod 2014)
= 1234> =1234? (mod 2014) 5172(mod 2014) (3)
o 1234*(mod 2014)=172(mod 2014)
= 1234°(mod 2014) =172* (mod 2014) =1160(mod 2014)
= 1234* =1160° (mod 2014) = 248(mod 2014)  (4)

Tt (1), (2), (3), (4) suy ra:
1234'°.1234%°,1234>.1234"° 5172.362.172.248(m0d 2014)

= 1234°* =894(mod 2014)
Vay s du ctia phép chia 12342' cho 2014 la r = 894.

2.Tim s6 dw cta phép chia tong a + b cho m:

< Phuong phap : Tim s6 dw ctia A + B cho m:
+Tim s6 du r1 ctia phép chia A cho m.
+ Tim s& du r2 ctia phép chia B cho m.
+ Tim s0 du r ctia phép chia r1 +r2 cho m.
+rla sO duw cua phép chia tong A + B cho m.
% Gidi thich:
+ Khi A chia cho m dw 13, ta viét: A =mki + 11, ki €N.
+ Khi B chia cho m du r2, ta viét: B=mkz + 12, ko €N.
+Khido: A+B=m(ki + k) + (11 +r12).
Vay s du ctia phép chia A + B cho m chinh la s6 du cua phép chia tong r1 + r2 cho m.

Vi du 1: Tim s6 du cta phép chia 12% +21%2 cho 2014.

-----

Tim duwoc: 12° = 658(mod 2014)
21% =955(mod 2014)
Suy ra: 12% + 21 =658 + 955(mod 2014) 51613(mod 2014)

Vay s du ctia phép chia 12 +21% cho 2014 la r = 1613.
Vi du 2: Tim s6 dw ctia phép chia 2013%% + 201424 cho 2023.

-----

Tim duoc: 2013° =1842(mod 2023)
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2014 = 429(mod 2023)

Suy ra: 2013°% + 2014™* =1842 + 429(mod 2023) = 248(mod 2023)

Vay s6 du ctia phép chia 201321 + 20142014 cho 2023 [a 1 = 248.
3.Tim s6 dw ctia phép chia hiéu a® - bk (a» > b*) cho m:

% Phuong phap: Tim s6 duw cta A - B chom (A >B):
+ Tim s6 du r1 ctia phép chia A cho m.
+ Tim s6 du r2 ctia phép chia B cho m.
+Tim s0 du r ctia phép chia r1 - r 2 cho m:
» Néur>r2this6ducintimlar=ri- ra
» Néurn<rthisdwcantimlar=(ri- r2)+m.
* Néu r1 =12, thi hiéu A - B chia hét cho m.Tttclar=0.
< Giai thich:
+ Khi A chia chom du i, ta viét: A =mki + 11, ki €N.
+ Khi B chia cho m du rz, ta viét: B=mkz + 12, ko €N.
+Khi d6: A - B=m(ki - k) + (11 - 12).

Vay s6 du ctia phép chia A - B cho m ciing chinh 1a s& dw ctia phép chia hiéu r1 - r2 cho m.

Vi du 1: Tim s6 duw cta phép chia 19% - 152 cho 2004.
Loi giai
e 197 >1512
e Tim duoc: 19% 51285(mod 2004)
15" =297(mod 2004)
Suy ra: 19 —15" =1285—297(mod 2004) = 988(mod 2004)
Vay s8 du ctia phép chia 19% —15" cho 2004 1a r = 988.
Vi du 2: Tim s du ctia phép chia 8% —7% cho 9.
Loi giai
o 850> 740
e Tim duoc: 8% El(mod 9)
7* =7(mod 9)
Suy ra: 8 —7* =1-7(mod 9) =—6(mod 9) = -6+ 9(mod 9) =3(mod 9)
Vay r=3.
Vi du 3: Tim s0 du ctia phép chia 201420 — 20132"® cho 2023.
Loi giai
e 20147014 > 2013213
e Timduoc: 2013 =1842(mod 2023)
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2014** = 429(mod 2023)

2014 — 2013 =429 —1842(mod 2023) = —1413(m0d 2023) = 610(mod 2023)
Vay r=610.

4.Tim s6 dw cta phép chia tich an.b* cho m:
< Phuwong phap: Tim s6 du cta A.B cho m:
+ Tim s6 du r1 ctia phép chia A cho m.
+ Tim s6 du r2 ctia phép chia B cho m.
+Tim s6 du r ctia phép chia ri.r2 cho m.
+rla s6 du cta phép chia tich A.B cho m.
e Giai thich:

+ Khi A chia cho m du i, ta viét: A =mki + 11, ki €N.

+ Khi B chia cho m du r2, ta viét: B=mk: + 12, k2 €N.

+Khi d6: A.B = (mki: + 11).( mkz + r2)

=mk +ri.r2, k €N.

Vay s6 du cta phép chia A.B cho m cling chinh la s& du cia phép chia tich

r1. 12 cho m.

Vi du 1: Tim s& du ctia phép chia 15%.23' cho 2011.
Loi giai
e Tim dwoc: 15% = 371( mod 2011)
23° =1119(mod 2011)

Suy ra: 15%.23° = 371.1119(mod 2011) = 883(mod 2011)
Vay r = 883.
Vi du 2: Tim s6 dw cta phép chia 2013%13.2014%% cho 2023.
Loi giai
Tim duoe: 20137 =1842(mod 2023)
2014 = 429(mod 2023)

Suy ra: 2013*%.2014"" = 1842.429(mod 2023) = 1248(mod 2023)
Vay r=1248.
5.Dang khac:
Vi du 1:Tim s8 du ctia phép chia A =10 + 10 +10% +10'" +...+10'" cho7.
Loi giai
e Vi7lasdnguyénto va(10,7)=1nén:
10 = 1(mod 7) hay 10° = 1( mod 7) (hé qua cta dl Fermat)
=10% =1‘(mod 7)=1(mod 7).
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e 10"=4(mod 6), véimoin € N (tinh chat)

nén 10" =6k+4,k eN

Khi d6 10 =10°“* =10°*.10* =1.10*(mod 7) =10*(mod 7).

Ap dung véin=1,2,3, ..., 10 ta duoc:

10" =10*(mod 7)

10" =10*(mod 7)

10" =10*(mod 7)
10" =10*(mod 7)

Suy ra: A =10.10°(mod 7)=5(mod 7).
Vay r=5.

Vi du 2: Tim s du ctia phép chia A =17 + 217 + 317 + ...+ 2014V cho 17.

Loi giai

Vi 17 la s8 nguyén t& nén @ =a(mod17)véi moi s§ nguyén a (dinh li Ferma), do d¢:
1" =1(mod 17)

2" =2(mod17)

3" =3(mod17)

2014" = 2014(mod 17)
Suy ra: 17 + 27 +3" +...+ 2014" =1+ 2+ 3+...+ 2014(mod 17)

= 2029105(mod 17)

=2(mod17)
Vay s6 du ctua phép chia A =17+ 27+ 37+ .. +20147 cho 17 lar=2.
I1.Dang 2:Tim chit s6 hang don vi, hang chuc, hang tram..., cia mét s6 ty nhién dudi
dang liy thtra:

% Nhan xét:

+ Chir s tan cung ctia mot s6 tw nhién n, 14 s6 dw cta phép chia n cho 10.
+ S0 tao boi hai chit s6 tan cung ctia mot s6 tw nhién n, la s6 du ctia phép chia n cho 100.

+ S0 tao bdi ba chit s6 tan cuing cia mot s6 tw nhién n, la s6 du ctia phép chia n cho 1000.

Dua vao nhan xét trén ta cé thé tim duoc ch s6 hang don vi, hang chuc, hang tram..., cua
sO ti nhién n.
Vi du 1:Tim chi s6 tan cung ctia 456721,

Loi giai
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Ta can tim s6 dw ctua phép chia 4567%' cho 10.
> Cach 1: (dong du)
Tim dwoc: 4567 = 9( mod 10)
Vay chit s6 tan cung cua 45672 la chit s6 9.
> Cach2:
4567 = (4567°)" =(20857489)"" = (20857480 +9)

1007

9" =(9)".9" =(3486784401) 4782969
—1%9=9

Vay chit s6 tan cung cua 45672 la chit s6 9.
Vi du 2:Tim chit s6 hang don vi cta 124214,
Loi giai
Ta can tim s6 du ctia phép chia 1242 cho 10.
> Cach 1: (dong duw)
Tim dwoc: 124 = 6(mod 10)
Vay chit s6 hang don vi cua 1242°" la chix s6 6.
» Cach 2:
124™% = (1242)"" = (15376)

Vi 15376 c6 chir s0 tan cung la chit s6 6 nén 15376'% cling c6 tan cung la chit s6 6.

1007

Vay chit s6 hang don vi ctia 1242 la chit s 6.
Vi du 3: Tim chit s6 hang don vi ctia 125%4.67°.
Loi giai
Ta can tim s6 dw cua phép chia 125%4.67°° cho 10.
> Cach 1: (dong du )
e Tim duoc:
125*** =5(mod 10)
67° =1(mod 10)
51=5<10
Vay chit s6 hang don vi ctia 125%4.67° 1a chit s6 5.
» Cach 2:
125 ¢6 tan cung la chir s& 5 nén 125%* cling ¢6 tan cung la chit s6 5.

67" =(67*)" =(20151121), vi 20151121 c6 chit s5 tan ciing 1a 1 nén

(20151121)* cling c6 chit sO tan cung la 1.
51=5<10
Vay chit s6 hang don vi ctia 125%4.67°° 1a chit s6 5.
Vi du 4:Tim chit s6 hang don vi ctia 1242 + 4567204,
TAI LIEU TOAN HOC
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Loi giai
124201 ¢4 chir sO tan cung la 6 (xem vi du 11)
4567214 ¢ chir s tan cung la 9 (xem vi du 10)
9+6 =15
Vay chit s6 hang don vi cua 1242 + 45672 [a chit s6 5.
Vi du 5: Tim chit s6 hang don vi ctia 3322112014 —781%0,
Loi giai
332211201 > 7810 nén 332211201 —781% 13 mdt s6 tw nhién .
33221121 ¢ chit sO tan cung la 1.
Tinh duoc 78 = 6( mod 10) , nén 78'% ¢4 chir s6 tan cung 1a 6.
(1-6)+10=5
Vay chir s6 hang don vi ctia 3322112 —781%13 chir s0 5.
Vi du 6: Tim ch s0 tan cung cua B = 2014* + 20148 + 20142 + ...+2014>°,
Loi giai
+» Nhan xét:
+ Cac s6 o chit sO tan cung la 4 khi nang 1én lity thira bac 4n (n €N) thi chit s6 tan cung la
6.
+Cacs64;8;12; ..., 2016 déu c6 dang 4n .
. 2014 Tuén c6 chit s6 tan cting 14 6, voi moi s8 ne N”. Ttic la:
2014* =6(mod 10)
2014° =6(mod 10)

20142 = 6(mod 10)

20142 =6(mod 10)
Tong trén c6 (2016 — 4):4 + 1 = 504 s8 hang, mdi s& hang déu ¢ tan cling 1a 6.
504.6 = 3024

Vay chit s6 tan cung cta B la 4.
Vi du 7:Tim chit s6 hang chuc cta 123412,

Loi giai

Ta can tim s6 dw ctua phép chia 12342 cho 100.
Tim dwoc: 1234% = 4(mod 100)

Nhu vay 12342 chia 100 du 4, do d6 chit s6 hang chuc la chit s0 0.
Vi du 8:Tim hai chit s6 tan cung ctia s§ 21%% + 22000 + 22001,
Ta Cé: 21999 4 22000 4 22001 = 21999.(14_ 2+ 22) = 1721999
Ta can tim s6 dw ctua phép chia 7.2 cho 100.
Cach 1: (Bong du)
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Tim duwoc:

2" =88(mod 100)
7.2 =7.88(mod 100) =16(mod 100)

Vay hai chit s6 tan cling ctia sO 21 + 22000 + 22001 ]3 16,
Cach 2:

7.2 =(22)" (7.2) = (4194304)”.(3670016)
—>4".16=2" =(2%) .2 =(4194304)’ 256
— 4°56 = 3670016

Vay hai chit s§ tan cling ctia sO 219 + 22000 + 22001 ]3 16,
Vi du 9:Tim chit s6 hang tram, hang chuc, hang don vi cta 314%.
Loi giai
Ta can tim s6 du cuia phép chia 3145% cho 1000.
Tim dwoc: 314> = 776(m0d 1000)
S6 dw cua phép chia 314 cho 1000 la 776.
Vay chit s6 hang tram 1a 7; chit s6 hang chuc la 7; chit s6 hang don vi la 6.
III.Dang 3: Chitng minh tinh chia hét.
Vi du 1: Chting minh ring: A = 2015215 + 320112011 + 201821 chia hét cho 10.
Loi giai
e 2015 c6 tan cung la chit s6 5 nén 2015 cling c6 tan cung la chit s6 5, tic la:
2015° =5(mod10) (1)
e 2011 c6 tan cung la chit s6 1 nén 20112 cting c6 tan cung la chit s6 1, téc la:
20117 = 1(m0d 10)
= 3.2011*" 53(m0d 10) (2)

e 2018 c6 tan cung la chit s6 8 va 2015=4n +3 (n € N), nén 20185 ¢ tan cung la
chit s6 2 (theo tinh chat 6), tic la:
2018*" = 2(mod 10) (3)
Tt (1), (2), (3) suy ra:
2015215+ 3201121 +2018215 =5+ 3+ 2(mod 10) =0(mod 10)
Vay A =2015%1 + 3.20112" + 201825 chia hét cho 10.
Vi du 2:Tong 1234'% + 2011' ¢4 chia hét cho 5 khong?
Loi giai
2011 c6 chit s6 tan cung la 1 nén 2011'% ciing c6 chit s6 tan cung la 1.
Tinh dwoc: 1234 = 4( mod 10) , nén 123412 ¢4 chiv s6 tan cung la 4.
Suy ra: 1234'» + 2011'» ¢6 chir s0 tan cung la 5.
Vay 12342 + 2011'% chia hét cho 5.
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Vi du 3: Chting minh rang v6i moi s8 tw nhién n thi s§ B=42+1+3"+2ludn chia  hét
cho 13.

Loi giai

Ta c6: 4° =3(mod 13)
= (4’) =3"(mod13)
= 4.(4°) =4.3"(mod 13) hay 4" =4.3"(mod 13) (1)
3* =—4(mod 13)

3" =3"(mod 13)
= 323" =-4.3"(mod 13)
=3"=-43"(mod13)  (2)
Tit (1) va (2) suy ra: 4°" + 3+ =4.3" —4.3"(mod 13) = 0(mod 13).

Vay 4°™ + 3 ludn chia hét cho 13 v6i moi s6 tie nhién n.

Vi du 4:Chitng minh r:?mg vGi moi sO tir nhién n thi s A =7.52 + 12.6" chia hét cho 19.
Loi giai

Ta co: A=7.25"+12.6"

25 =6 (mod 19)=>25" = 6"(mod 19)
—=>7.25"=7.6°(mod 19)

—=>7.257+12.6" =7.6" +12.6" (mod 19)

= 7.25" + 12.6" = 19.6"(mod 19) ) = 0(mod 19)

biéu nay ching to A chia hét cho 19.
Vi du 5: Chting minh rang cac s8 A = 61 - 1 va B = 6! + 1 déu 1a bdi s8 ctia 7.

Loi giai
o 6=-1(mod7)= 6" =(-1)""(mod 7)=1(mod 7)
= 6 ~1:7
Vay Alabdicua?.
6" =1(mod 7)

6=-1(mod 7)
= 6".6=1.(-1)(mod 7)
= 6" =-1(mod 7)
=6 +1:7
Vay B labdicua 7.
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Vi du 6: Chting minh rang 220 - 4 chia hét cho 31.

-----

Ta c6: 2°=1 (mod 31)
= (2540 =140 (mod 31)
= (25)40.22=1.22 (mod 31)
=222 = 4 (mod 31)
Suy ra 2292 - 4 chia hét cho 31.
Vi du 7: Chting minh rang 22225% + 55552222 chia hét cho 7.

-----

= 2222 =5""(mod 7) (1)
e 5555=4(mod 7)=> 5555 =4°(mod 7)=2(mod 7)
= 5555”7 =5""(mod 7)  (2)
Tir (1) va (2) ta duoc:
2222%% + 55557 =5 1. 2" (mod 7) 3)
Talai c6 a» + b chia hét cho a + b néun lé (tinh chat) .
Ma 1111 1a s 1é nén (5% +2")i(5+2) hay 5" + 217 (4)

Tix (3) va (4) suy ra 222255 + 555522 chia hét cho 7.
Vi du 8: Chting minh ring 20135 + 20155 + 2032 chia hét cho 30.

Céch 1: (Ap dung dinh Ferma a" = a(mod p) v6i p la s6 nguyén t0, a la s6 nguyén
e 2013°=2013(mod 2) (vi21las8 nguyén td)
= 2013" =2013° (mod 2) = 2013(m0d 2)
= 2013° =201% (mod 2) = 2013(mod 2)

= 2013° -2013:2 (1)

e 2013°=2013(mod 3) (vi3lasd nguyén t&)
= 2013°.2013’ = 2013.2013" (mod 3)
= 2013° = 2013°(mod 3) = 2013(mod 3)
= 2013°-2013 : 3 (2)

e« 2013 = 2013(mod 5) (vi5las6 nguyén td )
= 2013°-2013 : 5 3)

Tt (1), (2), (3) suy ra: 2013’ — 2013 : 2.3.5
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= 2013’ — 2013 :30(2; 3; 5 d6i mot nguyén t8 cling

nhau)
= 2013 =2013(mod 30)  (4)

Tuong tu : 2015° =2015(mod 30)  (5)

2032° =2032(mod 30)  (6)

Tir d6 suy ra: 2013 + 2015° +2032° = 2013 + 2015 + 2032(mod 30) = 0(mod 30)

Vay 2013° + 2015° + 20325 chia hét cho 30.
Cach 2: Tim dwoc:

2013’ =3(mod 30)
2015° =5(mod 30)
2032° = 22(mod 30)
= 2013° + 2015° + 2032° = 3+ 5+ 22(mod 30) = 0(mod 30)

Vay 2013° + 2015° + 20325 chia hét cho 30.
> Ta co bai toan tong quat: V4i 3 s6 tw nhién a, b, ¢, néu a + b + ¢ chia hét cho 30
thi a° + b® + ¢® cling cia hét cho 30.
Vi du 9: Chttng minh r?;'mg 11331 4 D131 313314 4+ 13311331 chia hét cho 11.

2.

Loi giai
Ta cé: 8™ =a(mod11), véi moi s8 nguyén a (dinh 1i Ferma)
= (a”)11 =a"(mod11)=a(mod11)
Hay a™” =a(mod 11)
= (a®* )11 =a"(mod11)=a(mod11)
Hay a"** =a(mod11)
Ap dung két qua trén ta duoc:
1% 4+ 2% 4. +1331"* =1+ 2+...+1331(mod 11) = 886446(mod 11) = 0(mod 11)
Vay 11331+ 21381+ 31331+ |+ 1331'% chia hét cho 11.

CHUYEN DE 17:
CAC DANG TOAN VE CHUYEN PONG

DANG L. CHUYEN DONG CUNG CHIEU.

Trong chuyén dong cung chiéu c6 cac bai toan thuong cé lién quan dén van toc ctia
chuyén dong
Cong thirc thuong gap trong chuyén dong cung chiéu la:

Swu tAm va téng hop 039.373.2038 TAI LIEU TOAN HOC



Website:tailieumontoan.com

t— S
Vi=V,
trong do t la thoi gian d€ hai dong ti gap nhau, s la khoang cach Itic dau cua hai dong t,
viva vz la cdc van toc ciia chiing (Trong dé chuyén dong 1 la di sau chuyén dong 2).
A G | B

Vi1

>
V2

—_—

Vidul:
Trong mot cudce thi chay 2000m, cac van dong vién chay véi van téc khong doi trén sudt
quang duong. Nguoi thit nhat vé dich truede nguoi the hai 200m va truede nguoi thie ba
290m. Khi nguoi thit hai dén dich thi nguoi thit ba con cach dich bao nhiéu mét?
Loi giai

Ltc nguoi tht nhat dén dich thi nguoi thit ba chay duoc la:

2000 - 290 = 1710 (m)

va nguoi thit hai chay dugc :

2000 - 200 = 1800 (m)

Ti s6 quang duong (cting la ti s6 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 th ba chay duocla:

200.22 =190 (m)
20

Ltc nguoi tht hai dén dich thi nguoi thit ba con cach dich la
290 - 190 =100 (m
Vi du 2. Mot nguoi di tir A dén B van t6c 15km/h. Sau dé 1h30ph, nguoi thit 2 cling roi A
di vé B, van toc 20km/h va dén B trudc nguoi thi nhat 1a 30ph. Tinh quang duong AB.
Loi giai
Thoi gian di tit A dén B ctia nguoi thit 2 it hon ngwoi thit nhat la:
1h30ph +30ph =2h.
Cdch 1 : Gia st nguoi thit hai di sau nguoi thit nhat 2h thi hai nguoi dén B cung
mot luc.
Trong 2 gio di tredc, ngwoi thit nhat di dwoc :
15.2 =30 (km).
Thoi gian d€ ngwoi thit hai dudi kip ngwoi thi nhat la :
30 :(20-15) =6 (h)
Quang duwong AB dai la :
20.6 =120 (km)
Cdch 2 :Gia sit nguoi thit hai di v6i thoi gian nhw nguoi th nhat thi nguoi thit hai
di quang duong nhiéu hon nguoi thit nhat la :
20.2 =40 (km)
Van t6c nguoi thit hai hon van t6c nguoi thit nhat :
20 - 15=5 (km/h)
Thoi gian ngwoi tht nhat di hét quang duong AB la :
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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 co ﬁ=E=§ nén i=ﬂ Biét ti sc3'£=ﬂ va hiéu t1- t2 =2,ta tim duoc t1 =8,
v, 20 4 t, 3 t,

t2=6. Do d6 quang duong AB dai : 15.8 =120 (km).

Ciich 4 : Ct mbi km, nguoi thee nhét di hét % gid, ngudi thi hai di hét zio g0,
1 1

nguoi thit hai di it hon nguodi th nhét : 1 1y
15 20 60

Quang duong AB dai: 2: 6_10 120 (km)

* Dang toan chuyén dong cuing chiéu, d€ chung gap nhau duoc trong qua trinh chuyén
ddng thi chuyén dong di sau phai cd van tc 16n hon chuyén dong di trude.

Mot dang chuyén dong cuing chiéu thuong gap la
chuyén dong cta hai kim dong ho. Trong loai todn nay, néu ta chon mat dong ho 1a 1 vong

thi van t6c¢ ctia kim phut 1a 1 vong/h, van t6c ctia kim gio 1a %V‘ong/h; néu ta chia mat

dong ho thanh 60 vach chia phut thi van t6c ctia kim phut 1a 60 vach/h, van tdc cua kim
gio la 5 vach/h; néu chia mat dong ho thanh 12 vach chia gio thi van toc ctia kim phut 1a 12
vach/h, van t6c ctia kim gio la 1 vach /h.
Vi du 3. Bong ho dang chi 4 gio 10 phut. Sau it nhdt bao lau thi hai kim dong ho
nam d6i dién nhau trén mot duwong thang ?
Loi giai
Ta xét thoi diém 4 gio, ltc d6 kim phitt con cach kim gid %V(‘)ng.

Muén kim phtit ndm d6i dién véi kim gio thi trong ciing mot thoi gian, kim phut phai
quay nhiéu hon kim gio :
1 + 1.5 (vong)
3 2 6

Méi gio kim phut quay dwoc 1 vong, kim gio quay dwoc %Vbng, kim phut quay

nhanh hon kim gio :
St u (vong)
12 12 8
Thoi gian dé kim phtit va kim gio nam d&i dién & trén mot duwong thang:
511 10 .
~:== ===~ 54phut 33 giay.
6 12 11 P &y

Luc do la 4 gio 54 phut 33giay, sau luc 4 gio 10 phut la 44 phat 33giay
DANG 2. CHUYEN PONG NGUQC CHIEU

Thoi gian dé hai chuyén dong ddng ngwoc chiéu gap nhau la:
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(s 1a khoang cach ban dau gitra hai ddng tir, vv va vz 1a cac van tdc ctia chung).
Vl + 2
A L C | B |

—_— 44—

Vi V2
Vi du 4. Hai xe 6 t0 di tir hai dia diém A va B vé phia nhau, xe th nhat khoi hanh tir A
ltc 7 gio, xe thtt hai khoi hanh tir B Itc 7 gio 10phtt. Biét rang dé di ca quang duong AB,
xe thit nhat can 2 gio, xe thit hai can 3 gio. Hai xe gdp nhau lic mdy gio?
Loi giai
Chon quang duong AB lam don vi quy wdc.

Trong 1 gio xe thit nhat di dwoc %quéng duwong, xe thit hai di duoc %quéng

duong, hai xe gan nhau duoc :
1 + 1.5 (quang duong)
2 3 6
Trong 7h10phut - 7h =10phut di trede, xe th nhat dI dugc:
111 (quang duong)
26 12
Luc xe tht hai khéi hanh, hai xe cach nhau :
|t u (quang duong)
12 12
Hai xe gdp nhau sau :
11 5 11 .
26 10 (h) = 1Théphut
Luc hai xe gdp nhau :
7h 10phut + 1h 6phut = 8h 16phut
Vi du 5. Trén quang duong AB, hai xe 6 t6 di tir A va tit B nguoc chiéu nhau. Néu hai xe
khoi hanh cing mét lac thi ching gap nhau tai mot diém cach A 12km, cach B 18 km. Néu
muon gap nhau ¢ chinh gitta drong thi xe thit nhat (di tie A) phai khéi hanh trude xe kia
10 phtit. Tinh van t8c ctia moi xe.
Loi giai

Ntta quang duwong 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 th hai di duoc nra quang duong AB (15km) thi xe thit nhat di

dwoc:

15. %= 10 (km)

Nhu vay trong 10 phut, xe thit nhat di dugc:
15-10=>5 (km)

Van t5c xe thé nhat :5 : ~ =30 (km/h)

w o

Van toc xe thit hai : 30 . ==45 (km/h)

N

TAI LIEU TOAN HQOC
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- Vidu 6: Phtic va Quang cung khoi hanh mét 1ace tie nha minh va di vé phia nhau. Phac di

| // nhanh gap g Quang va ho gdp nhau sau 72 phut. Phtic phai khéi hanh sau Quang bao lau
dé€ ho gdp nhau ¢ chinh gitta?
Loi giai
Goi P va Q 1a cac diém ma Phac va Quang khoi hanh .
Trong 72phut, Phuc di duoc ; quang duong PQ nén di ca quang duong trong:

72 :g - 126 (ph)
Phuc di ntra 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 :

.3

72 2 =168 (phiit)

Quang di nta quang duong QP trong thoi gian la :
168 :2 = 84 (phut)
Muén gap Quang chinh gitta dwong, Phtic phai khéi hanh sau Quang :
84 - 63 =21 (ph)
DANG 3. CHUYEN PONG CUA VAT CO CHIEU DAI DANG KE
Day 1a mét dang toan phtc tap, hoc sinh phai phan tich duoc vat chuyén dong so voéi vat
ding yén lam moc.Vi vat chuyén dong c6 chiéu dai dang ké.
A

} B

Vat chuyén dong

vy 1

Vidu 7. Mot xe ltra di hét mot cai cau dai 12m hét 12 giay va di hét mot cai cau dai 148m
hét 20 giay. Tinh chiéu dai va van toc ctia xe ltra.
Loi giai
Trong 12 giay, xe ltta di 12m cong vdi chiéu dai xe Ita. Trong 20 giay, xe Itta di 148m cong
v6i chiéu dai xe ltra.
Nhu vay trong thoi gian : 20 - 12 =8 (s), xe Itra di dugc quang duwong la:
148 - 12 =136 (m)
Van toc xe Itra la :
136 :8 =17 (m/s)
Chiéu dai cua xe ltra la :
17.12 - 12 = 192 (m)
Vi du 8. Mot xe Itra dai 110m di qua mot cau dai 160m hét 18 giay va di vuot qua mot
nguoi di xe dap cung chiéu hét 10 gidy. Tinh van tdc cua nguoi di xe dap.

Loi giai
Trong 18 giay xe ltta di qua duoc cay cau dai 160m nén van tdc cua xe Itra la:
110+160
———— =15 (m/s).
18 (m/s)

Trong 10 giay xe ltta di dwoc quang dwong la: 15.10 = 150 (m)
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" Vi xe ltra vuot nguoi di xe dap hét 10 gidy, nén van téc ctia nguoi di xe dap la:
150-110
T 4 (m/s)
* Dang bai toan trén ta 1dy di€m cudi cung cua xe Itra lam vat chuyén dong va dau cau lam
diém cd dinh. Khi d6 vat chuyén dong cach diém cd dinh 110m, khi vat chuyén dong di
hét cau thi quang duong ctia vat chuyén dong bang tong chiéu dai cta xe Itra va cau.
Nguoi di xe dap di dwoc quang duong bang quang duong vat chuyén dong di trong 10
gidy cach diém xudt phat.
DANG 4. CHUYEN DONG CO DONG NUOC
Dai vdi nhitng bai todn nay duoc dwa vao phan on tap. Sach giao khoa khong dua ra
hé thong cong thirc tinh nén t6i chu dong cung cdp cho hoc sinh mot s6 cong thirc tinh dé
cac em dé dang van dung khi giai toan.
- Vidn toc thyc : Van toc ciia vdt chuyén dong khi nudc ling.
- Vin téc xudi : Van téc ciia vit chuyén dong khi di xudi dong.
- Vian toc nguoc : Vin toc cia vit chuyén dong khi nguoc dong.
- Vidn téc dong nuée ( Vin toc chay cia dong song )
* Vidn téc xudi dong = Vin téc thuc + Vin téc dong nudc.
* Vidn téc nguoc dong = Vin téc thuc - Vin téc dong nudc.
Dung so do d€ thiét 1ap moi quan hé gitra van toc dong nudce, van toc thuce cta vat
chuyén dong véi van toc cta vat chuyén dong xuo6i dong va van toc cua vat chuyén dong
khi ngwoc dong:

Van t6¢ xudi dong

Van tdc nguoc Van toc dong nude

Van toc thuc

Vi du 9: Mot con thuyén di véi van tdc 7,2 km/gio khi nudc lang, van toc cia dong nudc la
1,6km/gio.
Néu thuyén di xudi dong thi sau 3,5gio sé di dwgc bao nhiéu ki-16-mét ?
V6i bai todn trén, t6i hudng dan hoc sinh nhw sau:
* Poc ki dé bai.
* Phan tich bai todn.
+ Bdi todn cho biét gi ? Hoi gi ?
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+ Dé'tinh duoc quing song thuyén di xudi dong cin biét diéu gi ?
( Vin téc xudi dong, thoi gian di xudi dong)
+ Tinh vdn toc xudi dong bang cich ndao ?

* Hoc sinh trinh bay cdch giai.
Van toc ciia thuyén di xudi dong la:
7,2+1,6=28,8 (km/gio)
D¢ dai quang song thuyén di xudi dong trong 3,5 gio la:
8,8x3,5=30,8(km)
Dip s06: 30,8 km.
Vi du 10 . Mot ca nd chay xudi khic song AB hét 6 gio va chay nguoc khtic song dy hét 9
gio. Hoi mot phao troi theo dong nudc tir A dén B trong bao lau ?

Loi giai
Trong 1 gio, ca no chay xuoi duoc %AB, ca no chay ngugc dugc %BA.

Do van tSc xudi trit van t6c ngreoc bang 2 Ian van tdc dong nude nén trong 1 gio
dong nudc troi duoc :
ALy oL A
6 9 36
Thoi gian phao troi tit A dén B :

1
1: = =36(h
350

* M@t s6 luu 4 :Khi giai nhitng bai todn lién quan dén van tdc dong nude 1a hoc sinh phai
hiéu 16 ” Vidn téc thuc cia chuyén dong phdi lon hon van téc ciia dong nuée ”. Dong thoi
gitip cac em nam viing hé thdng cong thicc mdi quan hé gitra van tdc thiee véi van toc xudi
dong nudc, nguoc dong nudc.
DANG 5. CHUYEN DPONG CO VAN TOC THAY POI TREN TUNG POAN

Pay la dang toan khé ma hoc sinh phai phan tich duoc tirng doan dwong cu thé. Néu
vat chuyén dong trén doan duong bang phang thi van tdc khong d6i theo thoi gian, con
néu vat chuyén dong xudng ddc bao gio chuyén ddng cua vat cting 1a chuyén dong nhanh
dan déu va chuyén dong ctia vat khi 1én doc cling la chuyén dong chdm dan déu. Trong
treong hop nay ta chi xét chuyén dong caa vat khi lén ddc cling nhu khi xudng doc la
chuyén dong c6 van téc khong thay déi nghia la chuyén dong déu theo ting doan.
Vidu 11 . Mot nguoi di xe dap tir A dén B gobm mot doan 1én déc AC va mot doan xudng
d8c CB. Thoi gian di tit A dén B 1a 2 gid, thoi gian vé tir B dén A 1a 1 gid 45 phat. Tinh
chidu dai quang duong AB biét rang ltc 1én ddc thi nguoi d6 di véi van tdc 10km/h, lac
xudng doc thi nguoi d6 di véi van tée 15km/h.

- C
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~ * Phan tich hinh hoc. Khi di thi quang duong lén doc la doan AC, xuéng doc la doan CB.
Con khi tro lai thi quang duong 1én ddc la BC, xudng do cla CA. Van toc khong doi khi 1én
ddc la 10km/h, xudng ddc la 15 km/h.

Loi giai

Cdch 1: Chti y rang van tdc 10km/h bang % van toc 15km/h. Gia st trong 2 gio lac di,

nguoi d6 déu di voi van toc 10km/h thi dI dwoc quang duong : AC + % CA, dai:
10.2 = 20 (km)
Gia st trong 1 gio 45 phut luc vé, nguoi dé déu di véi van t6c 10km/h thi duoc

quang duong : BC + % CA, dai:

10.1% 17,5 (km)

vay quang duong 20 +17,5=37,5 (km) la :
AC+2CB+BC+2CA=>(AC+CB)=2AB
3 3 3 3

Quéng dudng AB : 37,5 :g ~22,5 (km).

Cidch 2.
Trén mdi km cta quang duong AB déu c6 mot [an nguoi di xe dap dI véi van téc 10km/h,
mot [an di véi van toc 15km/h.

1km divéi van t8c 10km/h hét % gid, 1km di 6i van t6c 15km/h hét % gid, do d6
1km ca di lan vé hét :

1,11
10 15 6 5

Thoi gian ca dilan vé : 2 + 1% = 3% (h)

Quang dudng AB :3% :% =225 (km)

Vi du 12. Mot xe tai di tit A dén B, van t6c 40km/h. Sau d6 mot thoi gian, mot xe du lich
roi A, van toc 60km/h va nhu vdy sé dén B cung ltc véi xe tai . Nhung dén C duoc 1/5
quang duong AB, xe tai giam van toc xudéng con 35km/h, do d6 xe du lich gap xe tai ¢ D,
cach D 30km. Tinh quang duong AB.

30

h |
A C D E B

Loi giai
Néu khong thay d6i van tdc thi xe tai gap xe du lich & B, do d6i van t6c nén nd gap xe
du lich 6 D. Trong bai toan nay, xe du lich duoc dua vao dé€ xac dinh xem do thay d6i van
toc, xe tai di chdm bao 1au so véi binh thuong .
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Xe du lich di DB trong : 30 : 60 = % (h).

Trong 1/2 gid d6, xe tai di duoc : 35. %= 17,5 (km)

Nhu vay luc xe du lich dén B (ttc 1a 1tc xe tai dang 16 dén B ) thi xe tai méi dén E,
con cach B :30-17,5=12,5 (km).

Tt C xe tai di véi van tdc bang 2—2 =£ van toc cii nén quang duong di dwoc CE

bang g quang duong CB. Vay quang duong 12,5 km la % quang duong CB.

Quang duong CB :12,5. 8 =100 (km).
Quang duong AB % =125(km)

DANG 6. VAN TOC TRUNG BINH

Trong dang todn nay cd sw thay doi vin toc theo mot khodang thoi gian nhit dinh ciia mot
chuyén dong hodc ciing mot thoi gian co nhiéu chuyén dong voi vin toc khdc nhau.
Vi du 13. Mot nguoi di xe dap tit A dén B, di tir A v6i van toc 10km/h, nhung di ttt chinh
gitta dwong dén B véi van toc 15km/h. Tinh xem trén ca quang duwong nguoi do di véi van
toc trung binh la bao nhiéu?

Nhdn xét . Chti y rdng van toc trung binh khong phai ludn ludn béng trung binh
cong ctia hai van toc. Van tdc trung binh trén quang duwong AB bang quang duong AB
chia cho thoi gian di tit A dén B. Ca hai dai lugng nay ta déu chua biét.

Loi giai

Trén quang duong AB, ct 2km thi c6 1km di véi van toc 10km/h (hét % gio), 1km di

véi van t6c 15km/h (hét % gi®), nén ctr 2km, ngudi d6 di hét :

1.1 1
10 15 6
Vay van tdc trung binh cta nguoi dé la :
1

2: 6 12 (km/h).

Vi du 14. An, Hai, Hoang, Anh, Minh di tir A d&n B véi van t8c khong d6i. Biét rang An

di véi van toc 1a 12 km/h, Hai di véi van toc la: 15km/h, Hoang di vdi van tdc b?mg 4/5 van

toc cia Hai, Anh di véi van toc b:?mg 75% van toc ciia An, Minh di véi van toc b:?mg van

toc trung binh ctia An va Hai. Hoi trung binh ca nam nguoi di véi van toc la bao nhiéu?
Loi giai

Van t6c ctia Hoang 1a: 15% _12 km/h

Van toc ctia Anh 1a: 12 % =9km/h
Van toc ciia Minh la: 12415 _ 13,5 km/h

12+15+12+9+13,5

Van tdc trung binh cta nam nguoi di la: =12,3 km/h
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BAI TAP VAN DUNG
Bai tap 1: Trong mot cudc thi chay 2000m, cac van dong vién chay véi van téc khong doi
trén sudt quang duong. Nguoi tht nhat vé dich trudc nguoi thir hai 200m va truede nguoi
thit ba 290m. Khi nguoi thit hai dén dich thi nguoi thit ba con cach dich bao nhiéu mét?
Bai tap 2. Mot nguoi di tie A dén B van t6c 15km/h. Sau d6 1h30ph, ngwoi thit 2 ciing roi A
di vé B, van toc 20km/h va dén B trudc nguoi thit nhat 1a 30ph. Tinh quang duong AB.
Bai tap 3: Luc 14h20phut mot xe may di tit A dén B véi van toc 48km/h. Sau 10 phut mot 6
t0 xuat phat ttt A dudi theo xe mdy vdi van téc 60km/h. Hoi:

a) Hai xe gdp nhau lac may gio? b) Chd gip nhau cach A bao nhiéu km?
Bai tap 4: Ltuc 7 gio 50 phat bac An di tir A dén B véi van t6c 80m/ phut. 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 duéi kip bac An Itic may gid b) Chd g&p nhau cach A bao nhiéu km?
Bai tap 5. Dong ho dang chi 4 gid 10 phut. Sau it nhat bao lau thi hai kim dong ho nam d6i
dién nhau trén mot duong théng ?
Bai tap 6: Hién nay la 12 gio dung. Héi sau bao lau nita thi kim gio va kim phut trung khit
nhau mot [An nira.
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
ltc 7 gio, xe thit hai khéi hanh ti B Itc 7 gio 10phtt. Biét rang d€ di ca quang duong AB,
xe thit nhat can 2 gio, xe thit hai can 3 gio. Hai xe gap nhau ltiic may gio?
Bai tap 8: Trén quang duwong AB, hai xe 0 t0 di tit A va tit B ngwoc chiéu nhau. Néu hai xe
khoi hanh cting mot Itc thi ching gap nhau tai mot diém cach A 12km, cach B 18 km. Néu
mudn gdp nhau ¢ chinh gitta duwong thi xe thit nhat (di tit A) phai khoi hanh trude xe kia
10 phtit. Tinh van tc ctia mbi xe.
Bai tap 9: Phuc va Quang cung khoi hanh mot ltc tir nha minh va di vé phia nhau. Phuc di

nhanh gap % Quang va ho gap nhau sau 72 phut. Phtic phai khéi hanh sau Quang bao lau

dé€ ho gap nhau 6 chinh gitta?

Bai tap 10: Trén con duong di qua 3 dia diém A; B; C (B nam gitta A va C) c6 hai nguroi di
xe may Hung va Ding. Hung xuat phat tit A, Diing xudt phat tit B. Ho cung khéi hanh lac
8 gio d€ cung dén C vao luc 11 gio cung ngay. Ninh di xe dap tit C vé phia A, gdp Diing
luc 9 gio va gap Hung lac 9 gio 24 phut. Biét quang duong AB dai 30 km, van toc cua
Ninh bang 1/4 van tdc ctia Hung. Tinh quang duong BC.

Bai tap 12: Mot con thuyeén di véi van t6c 7,2 km/gio khi nwdc lang, van tdc cua dong nudce
la 1,6km/gio. Néu thuyén di xu6i dong thi sau 3,5gio sé di dwoc bao nhiéu ki-16-mét ?

Bai tap 13. Mot ca n6 chay xudi khtc song AB hét 6 gio va chay nguoc khic song dy hét 9
gio. Hoi mot phao troi theo dong nudc tir A dén B trong bao lau ?

Bai tap 14 . Mot nguoi di xe dap tir A dén B gom mot doan 1én ddc AC va mét doan xudng
d8c CB. Thoi gian di tir A dén B 1a 2 gid, thoi gian vé tir B dén A 1a 1 gio 45 phut. Tinh
chidu dai quang duong AB biét rang ltic 1én d&c thi ngudi d6 di véi van toc 10km/h, lac
xudng doc thi nguoi d6 di véi van tée 15km/h.

Bai tap 15. Mot xe tai di tit A dén B, van t6c 40km/h. Sau d6 mot thoi gian , mot xe du lich
roi A, van toc 60km/h va nhu vay sé dén B cung luc véi xe tai . Nhung dén C duwoc 1/5
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quang duong AB, xe tai giam van toc xuéng con 35km/h, do d6 xe du lich gap xe tai 6 D,
cach D 30km. Tinh quang duong AB.

Bai tap 16: Luc 8 gio mot nguoi di tir A dén B vdi van tdc 25 km/h. Khi con cach B 20km
nguoi ay tang van tdc lén 30 km/h. Sau khi lam viéc & B trong 30 phut, r6i quay tré vé A
v6i van toc khong d6i 30 km/h va dén Altc 12 gio 2 phat. Tinh chiéu dai quang duong
AB.

Bai tap 16. Mot nguoi di xe dap tir A dén B, di tir A véi van toc 10km/h, nhung di tir chinh
gitta duwong dén B vdi van toc 15km/h. Tinh xem trén ca quang duong nguoi dé di véi van
toc trung binh la bao nhiéu?

Bai tap 17. An, Hai, Hoang, Anh, Minh di tt A dén B v6i van toc khong doi. Biét r:?mg An
di véi van toc la 12 km/h, Hai di véi van toc la: 15km/h, Hoang di véi van toc b:?mg 4/5 van
t8c ctia Hai, Anh di véi van t8c bang 75% van tdc cia An, Minh di véi van t6c bang van
toc trung binh ctia An va Hai. Hoi trung binh ca nam nguoi di véi van toc la bao nhiéu?

CHU DF. 18:
MOT SO PHUONG PHAP GIAI TOAN SO HOC “TOAN LOI VAN”

I/ PHUONG PHAP DUNG SO PO DOAN THANG

- Mi dai lwong trong bai duoc so do héa bing doan thing

- Voi so dé doan théng ta dd thé hién truc quan cdc dai lwgng trong bai todn va cdc quan hé
gitta chiing va dé dang tim ra ddp dn cua bai todn
* LOAI TOAN TiINH SO TUOL.
Bai tap 1: Tudi anh hién nay gap 3 Ian tudi em truedc kia. Khi anh bang tudi em hién nay
thi tong s6 tudi ctia hai nguoi 1a 28. Tinh s6 tudi cia mdi ngudi hién nay
Bai tap 2: Hién nay, tudi me gdp 4 lan tudi con. Bon ndm trudc day, tudi me gap 6 lan
tuoi con. Tinh tudi me, tudi con hién nay.

Ne oA Ao \ A A Ao Ao M 1 A ’ Ao 2 X \ . o« A,
Bai tap 3: Tudi ba gap doi tudi me, tudi con bang = tu6i me. Tinh tudi ctia moi ngwoi, biét

tong so tudi ctia me va con la 36.

Bai tap 4: Tud6i b6 gap 3 lan tudi anh, tu6i anh gap 2 lan tudi em. Tudi bé cong voi tudi
em bang 42 tudi. Tinh tudi ctia mdi nguoi.

Bai tap 5: Nam 2000, bd 40 tudi, Mai 11 tudi, em Nam 5 tudi. Dén ndm nao, tudi bo b?mg
tong sO tudi cua hai chi em?

Bai tap 6: Nam nay tudi cha hon 7 Tan tudi con la 3 tudi. Dén khi tudi con bang tudi cha
hién nay thi tudi hai cha con cong lai bang 109. Tim tudi ctia mdi nguoi hién nay.

Bai tap 7: Nam nam trwdc cha hon con 36 tudi. Hoi nam cha bao nhiéu tudi thi 3 lan tuoi
cha bang 7 Tan tudi con?

Bai tap 8: Nam nay me 73 tudi. Khi tudi me bang tudi con hién nay thi tudi me hon 7 Ian
tudi con lic d6 1a 4 tudi. Tinh tudi con hién nay?

Bai tdp 9: BO ndi vdi con: "10 nam trude day tudi bd gap 10 lan tudi con", 22 ndm sau nita
thi tu6i bo sé gap doi tudi con. Hay tinh tudi bd va tudi con hién nay.
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~ Bai tap 10: Me hon con 24 tudi. Cach day 4 nam tudi con bing % tudi me. Hoi hién nay

moi ngudi bao nhiéu tudi?

Bai tap 11: Ba nam trudc em 6 tudi va kém chi 6 tu6i. Hoi may nam sau nita thi 3 lan
tudi chi bang 4 Tan tudi em?

Bai tap 12: Nam 2000, me 36 tudi, hai con 7 tudi va 12 tudi. Bit dau tir ndm nao, tudi me
it hon tong so tudi cua hai con?

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.

Bai tap 14: Tudi me hién nay gap 2,3 lan tudi con. 16 nam trudc, tudi me gap 7,5 lan tudi
con. Hoi may nam sau th1 tudi me gap d‘01 tu01 con?

* LOAI TOAN BIET MOI LIEN HE sO PHAN PHAN s0.

Bai tap 15: Lop 5A c6 s8 hoc sinh nit bang g s0 hoc sinh nam. Sang dau hoc ky I c6 4 ban
nit tir 16p khac chuyén dén nén s6 hoc sinh nit bang g s0 hoc sinh nam. Héi dau nam hoc
16p 5A c6 bao nhiéu hoc sinh nit, bao nhiéu hoc sinh nam?
Bai tap 16: Ba binh nudc dung nudc chua day. Sau khi d6 % s0 nuwde 0 binh 1 sang binh 2, r6i
s % s& nuée hién 6 & binh 2 sang binh 3, cudi cling d6 % s& nude hién 6 ¢ binh 3 sang
binh 1 thi mdi binh déu c6 9 lit nudc. Hoi ltic ddu mdi binh c6 bao nhiéu lit nudc?

N oA A A 23 ~ \ A A PR 7 2 2 AN X
Bai tap 17: Cho phan so 28" Hay tim s6 ti nhién M sao cho khi cuing bt ca ti s6 va mau

~ 2 Py n ~ . \ ~ n & 7 L4 . M 2
sO cua phan so da cho di m thi ta dwoc phan s6 mdi co gia tri bang 3
Bai tap 18: Cho phan s6 % Hay tim s6 tw nhién, biét rang néu cling b6t ca tir s§ va mau
sG di s6 tu nhién d6 thi ta dwoc phan s6 méi cé gia tri bang g :

e Ap AT e oy T T A
Bai tap 19: Mot quay ban vai, lan thit nhat ban 2m vai, lan thit hai ban 5 S0 vaicon lai va
1 N S N TP SO R P .
Em . Lan th ba ban > sO vai con lai va Em, lan th& tuv ban > sO vai con lai va Em thi
vira hét. Hoi quay vai d6 ban dwoc tat ca bao nhiéu mét vai?
Bai tap 20: Binh doc mdt quyén truyén trong 3 ngay. Ngay dau Binh doc dwoc % sO trang
va 16 trang. Ngay thtt hai Binh doc duoc % sO trang con lai va 20 trang. Ngay thit ba

N\ 3 ~ \ . \ Ao N 2 . A2 A 4 4
Binh doc duoc 7 trang con lai va 37 trang cudi cung. Hoi quyén truyén do cé bao

nhiéu trang?

* LOAI TOAN TiM SO TU NHIEN

Bai tap 21: Tim bdn s8 tw nhién chin lién tiép c6 tong bang 5420

Bai tap 22: Tim ba s§ tu nhién 1é lién tiép biét rdng tdng ctia s6 16n nhat va sd nho nhat
bang 114,
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Bai tap 23: Hiéu ctia hai s6 bang 1217 . Néu ting sd trir g&p bon Ian thi dwoc s6 16n hon s§
bi trtr la 376. Tim sO bi trir va s trtr.

Bai tap 24: Tim s8 tw nhién c6 tan cling bang 7 biét rang sau khi xoa s§ 7 ay di thi s8 tw
nhién d6 giam di 484 don vi

Bai tap 25: Hiéu cta hai s8 1a 2345. Tim hai s6 d6, biét rang néu viét thé chit s6 5 vao tan
cung bén phai s6 bé thi dwgc sd 16n.

Bai tap 26: Hiéu ctia hai s6 bang 0,8. Thwong ctia hai s6 cting bang 0,8. Tim hai s& d6.

Bai tap 27: Hiéu ctia hai s8 bang 20. Thuong ctia hai s6 bang 2,25 . Tim hai s8 d6.

Bai tap 28: Tim hai s8 c6 hiéu 252, biét s& bé bing % tng ciia hai 5.

M6t s6 bai tip bo sung:

Bai tap 29: Trén hai ngan cua gid sach c6 tong cong 118 cudn. Néu 1ay di 8 cudn 6 ngan
thr nhat sau d6 thém vao ngan thi hai 10 cudn sach thi sd sach 6 ngén tht gap doi sd sach
& ngan thit nhat. Tinh s8 sach trong m6i ngan ldc ban dau.

Bai tap 30: Me hon con 28 tudi. Sau 5 nam nita tu6i me gdp 3 lan tudi con. Tinh tudi me va
tudi con hién nay?

Bai tap 31: SO dan trudc kia ctia hai huyén A va B ti 1€ v6i 2 va 3. Hién nay dan s6 huyén A

tang thém 8000 nguoi, dan s6 huyén B tang thém 4000 nén dan sd huyén A gap % dan s6

huyén B. Tinh s8 dan hién nay ctia mdi huyén
II/ PHUONG PHAP GIA THIET TAM
Gia thiét tam: 1a nhitng diéu ta twdng twong ra d€ giap cho viéc giai bai todn dugc

dé dang
Bai tap 32: Xét bai toan co:

“Vira ga vira cho

Bo lai cho tron

Ba muwoi sdu con

Mot tram chan chdn”
Hoi mdi loai ¢6 bao nhiéu con?
Bai tap 33: (Tim s6 ga, s6 ché biét tong sd con va
hiéu s6 chan) Vwra ga vira chd ¢6 36 con. Biét sd
chan ché nhiéu hon s6 chan ga 1a 12 chan. Hoi c6 bao nhiéu con ga, bao nhiéu con ché?
Bai tap 34: (Tinh s6 ga, s6 cho bi€t hiéu s con va tong s6 chan) Ca ga va ché ¢ 100 chan.
Biét s6 ga nhiéu hon s6 cho6 8 con. Hoi c6 bao nhiéu con ga, bao nhiéu con ché?
Bai tap 35: (Tinh s0 ga, sO ché biét hiéu s6 con va hiéu sd chan) SO chan ché nhiéu hon s6
chan ga la 12, s6 ga 16n hon s6 ché la 8 con. Hoéi ¢ bao nhiéu con ga, bao nhiéu con ché?
Bai tap 36: Mot doi bong thi ddu tat ca 25 tran chi théng hodc hoa. Biét mdi tran théng doi
duoc 3 diém, mdi tran hoa duoc 1 diém. Tong s6 diém doi dat duoc la 59 di€ém. Tinh so
tran thang va tran hoa ctia d6i bong do.
Bai tap 37: Ba 0 td ché tong cong 50 chuyén, gom 118 tan hang. Mbi chuyén, xe thit nhat
chd 2 tan, xe thtt hai cho 2,5 tan, xe tht ba cho 3 tan. Héi mdi xe chd bao nhiéu chuyén

biét rang s8 chuyén xe thit nhat gap rudi s& chuyén xe thit hai?
Bai tap 38. Trén quang duong AC dai 200km c6 mét diém B cach A 1a 10km. Luc 7 gio,
mot O t0 di te A, mot 6 td khac di tie B, ca hai cung di téi C vdi van t6c tha tu b?mg
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50km/h va 40km/h. Héi ltic may gio thi khoang cach dén C cta xe tht hai gap doi
khoang cach dén C cua xe tht nhat?
Bai tap 39. Nguoi ta bom nudc vao mot bé: dung mdy I trong 30 phut, dung may II trong
20 phut. Tinh xem trong mdi phtit mdi may bom duoc bao nhiéu lit nwdc, biét rang mdi
phat may II bom dwoc nhiéu hon may I'la 50 lit va tong cong hai may bom duoc 21000 lit
nudc?
Bai tap 40. Khdi 6 ctia mot truong c6 366 hoc sinh, gom 8 16p. Mbi 16p gom mot s6 to,
mdi t& cd 9 nguredi hodc 10 nguodi. Biét rang sd S ctia cac 16p déu bang nhau, tinh s8 t8 ¢6
9 nguoi, s6 t6 c6 10 ngwoi ca khoi?
Bai tap 41. Mot cau lac bo c6 22 chiéc gh€ gom ba loai: ghé ba chan, ghé bon chan, ghé sau
chan. Tinh s gh& mdi loai, biét rdng tdng s& chan ghé bang 100 va s ghé sdu chan gap
d6i s6 ghé ba chan?
Bai tap 42: Mot s6 hoc sinh xép hang 12 thi thita 5 hoc sinh, con xép hang 15 ciling thtta 5
hoc sinh va it hon tredc la 4 hang. Tinh s hoc sinh?
Bai tap 43: An vao ctta hang mua 12 vo va 4 but chi hét 36000 dong. Bich mua 8 vo va 5
but chi cung loai hét 27500 dong. Tinh gia tri mot quyén vo, gia tri mot but chi.
Bai tap 44: Mot to6 may phai may 1800 chiéc ca quan va ao trong 13 gio. Trong 8 gio dau
t6 may 4o va trong thoi gian con lai t6 may quan. Biét rang trong 1 gid, t6 may dwoc sd 4o
nhiéu hon s6 quéan 1a 30 chiéc. Tinh sd 4o va s6 quan td da may.
Bai tap 45: Mot 16p hoc c6 6 t0, sd nguoi cta mdi to béng nhau. Trong mot bai kiém tra,
tat ca hoc sinh déu duoc diém 7 hodc 8. Tong s diém cua ca 16p la 350. Hay tinh s6 hoc
sinh cua 16p, s0 hoc sinh dat tung loai diém?
Bai tap 46: Mot doi bong thi ddu 25 tran, chi c6 théng va hoa, mdi tran théng duoc 3
di€m, mdi tran hoa duoc 1 diém, két qua doi d6 duoc 59 diém. Tinh s6 tran théng, sO tran
hoa ctia doi bong.
Bai tap 47: C6 25 goi duong goém ba loai: goi 5 lang, goéi 2 lang, gdi 1 lang, c6 tong khoi
lwong tong cong la 56 lang. Biét s§ goi 1 lang gap ddi s8 goi 5 lang. Tinh s6 géi mdi loai.
Bai tap 48: Mot hop c6 thé chira dwgce vira van 25 gdi banh hoac 30 goi keo. Nguoi ta xép
28 goi ca banh va keo thi vira day hop do. Biét rang gid tién banh va keo déu bang nhau
va bang 36000 dong. Tinh gia mot goi banh, mot géi keo.
Bai tap 49: Ba may cay cung cay mot canh dong. Liuc dau chi c6 hai may thé nhat va tht
hai cay trong 3 gi0, sau d6 may th hai nghi, may thit ba vao lam thay véi nang suat gap
ddi may thit hai va trong 5 gio thi hai may nay cay xong canh dong. Hoi mdi may cay mot
minh xong canh dong d6 trong bao 1au, biét rang néu may thit nhat va mdy thit hai cing
lam thi sau 12 gio xong cong viéc?
I1I/ PHUONG PHAP LUA CHON

MGt s6'bai todn vé s6 tw nhién cé thé gidi bang cdch cin cik vao cdc dir kién ctia bai todn dé
tim ra mgt so’ gidi tri thoa man diéu kién sau do thir xem trwong hop nao thoa man dau bai cuia bai
todn va lwa chon cdc két qua diing
Bai tap 50: Tim mot s8 tu nhién ¢ 3 chit s6 biét rang s6 d6 chia hét cho 18 va cac chit s§
ctia né sap xép theo thit tie tir nho dén 1én thi tilé véi1:2:3
M6t s6 bai tip bo sung:
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Bai tap 52: Tim s6 tw nhién c6 hai chit s6 biét néu chia sd do6 cho tich cac chit s6 cia nd thi
8 \ - A .~ ~ 2 e \ s . ~ A /4 ~ ~ ? V4 . ’

duoc 3 va hiéu gitra s0 phai tim vdi s6 gom cac chir sd ctua s6 d6 viét theo thit tw nguoc

lai la 18.

Bai tap 53: C6 ba to bia ghi cac s8 23, 79 va ab . Xép ba to bia d6 lai thanh thi dugc mét s6
c6 6 chir s6. Cong tat ca cac sd co 6 chir s6 d6 lai (doi chd céc to bia ta lai dwoc s6 ¢é 6 chix

58 khéac) thi dugc 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. Muén 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 trang thuéng.
IV/ PHUONG PHAP TiNH NGUQC TU CUOI

O Phuong phdp nay, ta goi dai liong cin tim Lo mot dn x , tie do thiét 1dp moi quan hé giiea x
v0i cdc dai lwong da biét trong bai.
Bai tap 55: Mot nong dan ra cho ban hét s cam cua minh cho nam nguoi: Nguoi tht nhat

1 " sl St gl T 1o sl
mua - s0 cam roi mua thém 5 qua, nguoi thit hai mua 5 socon lai r6i mua thém 5 qua
i T ~ 1 1 .
nguoi thir ba mua 5 S0quacon lai r6i mua thém 5 qua, nguoi tht tv mua 15 sO con lai
" 1 ol 1o I N
roi mua - qua, nguoi thtt nam mua 5 socon lai r6i mua thém 5 qua thi vira hét.

Tinh s6 cam ngwoi néng dan dem di ban va s6 cam nhitng ngwoi khac da mua.

Bai tap 56: Tim s3 tu nhién c6 ba chit s3, biét rang tdng sdu sd tu nhién c6 hai chit s6 1ap
bdi hai trong ba chit s6 ay gap d6i s6 phai tim.

Bai tap 57: Tim s tw nhién c6 hai chit 8, biét rdng néu chia s6 dy cho tich cac chit s8 caa

4 \ 8 \ N .« ~ A~ 2 . \ 7 . A~ 7 ~ A~ 2 4 o A, 7
no thi duoc 3 va hiéu gitra sO phai tim v6i s6 gom cac chir sO ctia s dy viét theo tha ty

nguoc lai b?mg 18.
Bai tap 58: Tim s8 tw nhién X, biét rang tong cac chit s6 ctia X bang Y, tdng cac chit s§
clia y bang zZ va x+y+z=60.
Bai tap 59: Tim ba chit s6 khac nhau va khéc 0, biét rang tong cac s6 tw nhién cé ba chir s§
gom ca ba chir s§ dy bang 1554 .
V/ BAI TOAN CHUNG RIENG.

Dé gidi bai todn ta thiwong xudt phdt tir phin céng viéc hng véi 1 don vi thoi gian roi tir do
suy ra phin cong viéc trong cdc thoi gian tiép theo.
Bai tap 60 : Cing mot cong viéc néu mdi ngudi lam riéng thi 3 nguoi 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 gi0 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. Héi nguoi A lam trong may gio?
Bai tap 61: Ba mdy bom cung bom vao mot bé 16n , néu dung ca mdy mot va may hai thi
sau 1 gio 20 phut bé sé day, dung may hai va may ba thi sau 1 gi¢ 30 phut bé sé day con
néu dung may mot va mdy ba thi bé sé day sau 2 gio 24 phiat. Héi néu mdi may bom duwoc
dung mot minh thi bé sé day sau bao lau?
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Bai tap 62: Hai voi nudc cung chdy vao bé khong co6 nudce trong 12 gio sé day bé. Néu voi
thir nhat chay trong 4 gio, voi tht 2 chay trong 6 gio thi duoc % bé. Hoi mdi voi néu chay

mot minh thi phai mat bao nhiéu 1lau méi day bé.
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