Phan thu hai
CHUYEN DE

PONG DU

A.MOT SO KIEN THUC CO BAN

1. Dinh nghia. N&u hai 86 nguyén a va b chia cho s6 nguyén m (m 3 0) cho

cing 86 die thi ta néi rang "a déng du vdi b theo modun m™ v vidl :
a=b(mod m) (hH

He thae (1) goi la mot déng du thie.

Ching han, hai s6 9 va 3 Khi chia cho 6 ¢6 cing s6 du, ta vié1 9 = 3 (mod 6) : hai
sO 8 v 3 chia ¢cho 6 khong ¢6 cung s6 du, 1a viét 8 £ 3 (mod 6).

Tu dinh nghia, 1a suy ra hai 6 a v b dong du v@i nhau theo mod m Khi vi ¢l
khi a = b chia hét cho m.

2. Mot so tinh chat cua dong du thirc

a) Ta ¢6 thé cong (hoac trir) theo timg v& cha nhidu déng du thic theo cung
mot modun, e lanfuasbmod m)vic=d (mod m)thi a + b =¢ 4+ d tmod m) vi
a-b=¢-d(modm).

b) Ta ¢é thd nhan timg v¢ cic ddng du thire ¢6 cing modun, 1de T néu a = b
(mod m) va ¢ =d (mod m) thi ac = bd (mod m).

Clni v : cie tinh chiit trén ¢6 theé mar rong cho nhidu déng du thue.

Tir hai tinh chat trén suy ra :

Hé quda 1. Ta ¢6 thé thém vao hay bdt cung mot s6 vio hai v¢ caa mot dong du
thire, nghia la :

Néu ¢c6 a=b (mod m) thi cing cé a+ ¢ = b+ ¢ (mod m) vi

a-cm=b-c¢(modm).
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Ile qua 2. Ta ¢6 the nhin hai v€ cha mot déng du thide vai cang mot sé e nkién
ty v, nghia la: A
Néu ¢6 a = b (mod m) thi cling ¢6 a.c = b.c (mod m) (¢ € N).

ITé qud 3. 'Ta ¢6 thé nang hai v¢ cta mot déng du thae 1én cung mot 1ay thira

v bic li s6 e nhién wy vy, nghia la :
@ _— . N [ & .
Néu ¢d a = b (mod m) thi cing ¢céa”" =b" (mod m)vdin e N .

B.CAC VI DU

9s .
: \

5 21000
LA *

Vidu 1.1im chir 8O t&n cung coa 6
Giai. Tim mOt ¢hir s6 140 cung cha mot 86w nhicn N ¢6 nghia [a tim s6 du
trong phép chia s6 N cho 10, tde i tim s6 te nhién nhd hon 10 déng du vai N theo

modun 10,

Ta ¢o 6: =36 =6 (mod 10), do d6 6" = 6 (mod 10) v n 1i s6 tur nhi¢n Khic 0,

Suy ra 67> = 6 (mod 10). Viy chir s6 tan cing cia 6’ 13 6.

. . - 1N 4.250 4.250
laco?2 =2 =2y .

Vi 34 =16 =6 (mod 10), do di :

{14125n

= 16>° u 6= u 6 (mod 10). Do d6 :

000 250 - o . Al000
2 6 =6 (mod 10), nghia la ¢chir s6 1dn cung cua 2" 0.

- T L
Vidu 2.'Tim s6 du trong phép chia 3" ¢ho 13.
Gidi. Tim s6 du trong phép chia 3" ¢ho 13 nghia la tim s6 e nhién nho hon
13, dong du vdi 3" theo mod 13,

1M = 34 .,.‘Jﬁ el 34' (33)32 .

Taco

Viz‘=27=13.2+ 1, nén 3" = 1 (mod 13), do dé :

L i (mod 13) hay 3% =1 (mod 13).



3 =R81=136+3,nen 3" = 3 (mod 13).

- 1)

.37 = 1.3 (mod 13), hay 3
chia 6 3'™ ¢cho 1312 3.

Vay 3 = 3 (mod 13), nghia la s6 du trong phép

1995

Vi du 3. Chimg minh ring 2" """ - 1 chia hét cho 31.

Gidi. D& chimg minh ring 27

2”95 -1 =0 (mod 31).

- 1 chia h&t cho 31, ta phdi chimg minh

1995 5 10,199

Cha ¥ riang 2 =2".(27)

Tacé: 25 =32=131.141,nén ?.5 = | (mod 31).

2" = 1024=3133+ L,nen 2" = 1 (mod 31), do d6 ') = 1" (mod 31), hay
2" 2 1 (mod 31).
vay 2°. 2% 2 | (mod 31), hay 2'% = 1 mod 31). Suyra: 2" - =1 -1 =0

1995

(mod 31), nghia la 2 - 1 chia hét cho 31.

Vidu 4. Chimg minh dau hi¢u chia hét cho 9 (hoac cho 3).

Gidi. Ta bi¢t ring n€u mot s6 w nhién N ¢6 ¢hr s6 hang don vi 1a a, chir 56
hiang chuc 12 b, ¢hir s6 hang tram 12 ¢, chir s6 hang nghin la d...., thi :

N=a+b10 +c.10°+d.10" + ..
Tacdé:a = a(modY);
10' =9 (mod 9), nén b, 10' = b (mod 9) ;
10° = 9 (mod 9), nén ¢.10° = ¢ (mod 9) ;
l{l" = 9 (mod9Y), nén d.lO“ = d(mod V) ;
Cong theo timg v€ cic dong du thire trén ta duge :
N=a+b10' +¢10°+d.10'+ .. =

= a+b+c+d+..(modY).
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Nhu vay s6 N déng du véi 18ng cic chir s6 cia né theo mod 9, do dé N chia hét
cho 9 Khi va chi khi tdng cdc chix s6 cla né chia hét cho Y.

Vidu 5. Bi¢t rang ngay 20-11-1994 1a ngay chu nhat. Tinh xem :

a) Ngay 20-11-1996 l1a ngdy thd mdy ?

b) Ngay 20-11-1999 1a ngay th& miy ?
Gidi.
a) Chd y nam 1996 1a ndm nhudn, ¢6 366 ngay.
T 20-11-1994 d&n 19-11-1996 la hai nam va ¢6 :

365.2 + 1 = 731 (ngay).

Bi¢t ring ¢t mbi wdn 1¢ ¢6 7 ngay va 731 = 7.104 + 3, nén trong hai nam nay
¢6 104 tdn 1€ va 1é 3 ngdy. N6i cich khdc 731 = 3 (mod 7).

Nhu viy ngay 19-11-1996 13 ngay thit ba va ngdy 20-11-1996 la thi w.

b) Tuwong tu, tir 20-11-1996 dén 19-11-1999 la 5 nam va ¢6 365.5 + 1 = 1826
(ngay).

Tacé: 1826 = 7.260 + 6, nén
1826 = 6 (mod 7).

Nhu viy ngdy 19-11-1999 14 thit sdu va ngay 20-11-1999 1a thi bay.

C. CAC BAITOAN LUYEN TAP
1. Tim sO du khi :
a) Chia 3“’" cho 7;
b) Chia 8! cho 11.
2. Tim s6 du khi :

10 cho 13 ;

a) Chia 10ng 343
b) Chia hi¢u 1532° - 1 cho 9.
3. Chimg minh rang :

a) 3012”% - 1 chia hét cho 13.



h) 200" - 803" - 464" + 261" chia hét cho 271 vdi n 13 86t nhicn khic 0,

4. Ching minh ring : abc = O(mod 21) khi vit ¢hi Khi (a - b) + 4¢ = 0
(mod 21).

. Tim ddu hi¢u chia hét cha mot s6 we nhién cho 4, cho 8, cho 125.

6. Tim hai chir s6 1an cing cua :
S999

by 3% -

7. Ban Nam ki ni¢m ngay sinh lin tha 14 cda minh vio ngdy cha nhat 25-12-1994.
1101 ban Nam s€ Ki niém ngdy sinh Lin tha 16, 17, 18 vao ngay tha may ?

1. HUGNG DAN GIAI

100 .‘4 D6 ﬁ 16

l.a)Tacd 3 =3" (3)

Viza‘t=81=7.114+4 nén 3 =4 mod 7

3=729=7.104 4 1, nén 3% = 1 (mod 7), do dé

(3 ﬁ)” 1 (mod 7) hay '% = | (mod 7).

Vay 3'. 37 = 4 (mod 7). nghia 12 3'™ chia hét cho 7 du 4.

b)Chiy: 8! =1.2.3.4.5.6.7.8.

Vild= 26 7.8 = 1 (mod 11).

Tt d6 suy ra sO du khi chia 8! cho 11 Ia 5.

2. a) Theo vi du 2 1thi 3“’” = 3 (mod 13), ¢On N {3")“ mi
3* =27 = 1 (mod 13), do dé6 31 = 1 (mod 13) hay 3™ = 1 (mod 13).

100 105

00 03
+3 e L

Vav 3 = 3+ 1= 4(mod 13), nghia la 3 chia cho 13 du 4.

b)Ta cé 1532 = 2 (mod 9) nén 1532° = 2° (mod 9) ma 2° = 32 = 5 (mod 9), do dé
|532" = S(mod9),con 1 = | (modY). Viy 15325 - 1= 5-1= 4 (modY). Viy so
du khi chia 1532 - 1 cho 9 1a 4.
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®; a) Tac¢o 3012 = 9 (mod 13), nén 31”2" = ‘}“ = | (mod 13)
Do d6 3012 = 3012*' = 1! (maod 13).

Vay 30127 - 1= 1= 1= 0(mod 13). hay 30127* = 1 chia hét cho 13;
h) Ta ¢6 :
2090 = 193 (mod 271), nén 2090" = 193" (mod 271) ;
464 = 193 (mod 271), nén 464" = 193" (mod 271) ;
803 = 261 (mod 271), nén 803" = 261" (mod 271)
con 261" = 261" (mod 271)
Viy 2090" - 803" - 464" + 261" = 193" - 261" - 193" + 261" = 0 (mod 271),
nghia la ong trén chia hét cho 271.
4. Tac6 4.abe = 21(19a + 2b) + (a - 2b + 4¢).
Vi2I(19a 4+ 2b) =0 (mod 21), do d6 :
4.abc = 0 (mod 21) khi va chi khi (a - 2b + 4¢) = 0 (mod 21). 1 la 4.abe
chia hét cho 21 Khi va chi khi a = 2b + 4¢ chia hét cho 21,
Vi(4,21)=l.suyra abe 21, Viy abe chia hét cho 21 khi v chi khi a - 2b + 4¢
chia hét cho 21.

5. Goi ¢hir 86 hang don vi coa 6 e nhién N 1 a, chir 6 hing chuc i b, chir 80
himg tram la ¢, chir s6 hang nghin la d, ...

TacdN=a+b.104¢.10° 4+ d.10" + ...
Vi IH: = 100 = 0 (mod 4), nén c.lﬂ: = () (mod 4).

10° = 10°.10 = 0 (mod 4), nén d.10° = 0 (mod 4).

5 31 —

VivN=a+ 10b+c107+d10 4+ .= a+ 10b (mod 4) e 1a N = ba (mod 4),
nghia 1a s6 N déng du vai s8 tao bai hai ¢hir s6 hang chue vii hing don vi caa no
theo mod 4, do dé N chia hét cho 4 khi va chi khi hai ¢hir s6 tan cung caa né Lip thinh

sO chia hét cho 4.
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Tuong te nhu trén, ta tim duge ddu hicu chia hét cho 8 va cho 125 vai clfé \
10" = 0 (mod &), 10* = 0 (mod 125).

999 _ 41000 O

L] - # 3 " # - K’ w - -
6. a) Cha v rang 2 2. Theo vidu 1 thi2 chia cho 25 du 1. do dé

hai chir 80 1n cung coa 21 6 mé 1a 01 ;26 ; 5176, nhung 21 1 boi coa 4.
nén hai ¢hir 80 1dn cing cba né phii 1a 76. Chia s6 nay cho 2 thi hai chir s6 tin cung
¢6 thé 13 38 (= 76 : 2) hodc 88 (= 186 : 2). Nhumg ciing do 2”77 1a boi ciia 4 nén hai
¢hir 6 tin cung cha né 1a 88.

b) Tacé 3° =81 == 19 (mod 100): 3¥ = 19° = 61 (mod 100).

100

3" 261.9= 49 (mod 100) : 3'™ = 49" = 01 (mod 100).

1EXN) 1000

- % . - % » [ o = -
= 01 (mod 100), nghia la hai ¢chir s6 1dn cung cua 3201, 863 la boi
cua 3, nén chr 6 hang trdm cia n6 khi chia cho 3 phii cho s6 du la 2 (chia ticp thi so6
201 ¢hia hét cho 3, néu s6 du la 0 hay 1 thi s6 001, 101 Khong chia hét cho 3). Viy s6

3‘."1'} i 1 000

3

: 3 ¢6 hai chir 56 tan cung 1a 76 (= 201 : 3).

7. Tu 25-12-1994 d&n 24-12-1996 1a 2 nam va ¢6
265.2 + 1| = 731 (ngay)

vil 731 =7.104 + 3, hay 731 = 3 (mod 7).

Vay ngay 24-12-1996 1a tha ba va ngdy 25-12-1996 la ngady tha wr. Nam ki
ni¢m ngay sinh ldn th 16 vio th we ngdy 25-12-1996.

Gidi trong trta ¢6 ngdy 25-12-1997 la tha nam va 15-12-1998 i thir sdu.



MUC LUC

Loi néi diu

Phdn thir nhdt
TOAN NANG CAO

Phan So hoc

Chucong 1. On tap va bé tic vé s6 tu nhién

§1. Tap hop. Phén tir cha t1ap hop

§2. Tap hop céc s6 ty nhién

§3. Ghi s6 v nhién

§4. S6 phin tir cia mot tap hop. Tap hop con

§5. Phép cOng va phép nhan
§6. Phép trir va phép chia

§7. Liy thira véi s6 mi e nhién.
Nhan hai liy thira cing co s6

§8. Chia hai liy thira ciing co s§
§9. Tha we thuc hién cdc phép tinh
§10. Tinh chit chia hét cia mot 16ng

§11.
§12.
§13.
§14.
§15.
§16.
§17.
§18.

Ddu hi¢u chia hét cho 2, cho 5
Dau hi¢u chia hét cho 3, cho 9
Uéce va boi

S6 nguvén 6. Hop s6. Biang s6 nguyén t6

Phian tich mot s6 ra thira s6 nguyén 16§
Uéc chung va bodi chung

Uéc chung 16n nhét

Boi chung nho nhat

On tap chuong |

Chicong 11. S6 nguyén

§1. Lam quen véi s6 nguyén 4m

§2. Tap hop céc s6 nguyén

§3. Thit te trong tdp hop cdc s6 nguvén
§4. Cong hai s6 nguyén cing dau

Trang
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26
28
29
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36
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44
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- Cong hai s6 nguyén khic diau
. Tinh chit cua phép cOng cic s6 nguyén

~dJ

Phép trir hai 56 nguyén
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- Quy tie didu ngoac
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- Quy tac chuyén vé
§10. Nhan hai s6 nguvén khiic diu
N1 1. Nhin hai s6 nguvén cing diu
§12. Tinh chat cua phép nhan
N 13, BOi vit uée coa mot s6 nguyvén
On tap chuong 11

Cluceng 111 Phéin s

§1. Mo rong khat niém phin s6

§2. Phan s6 bang nhau

¥3. Tinh chit cu ban cha phin s6
. Rat gon phin s6

S

e

5. Quy déng mau nhiéu phin so
. So sdanh phin s6
. Phép cOng phin so

A A A
= W

s,
~J

§8. Tinh chit co ban cua phép cong phin s6
¥9. Phép trir phin s6

§10. Phép nhan phian s6

§11. Tinh chit co ban cua phép nhan phin s6
§12. 80 nghich dao

§13. Phép chia phan s6

§14. Hon s6. S6 thap phan. Phin tram

$15. Tim gii tri phian s6 caa mot s6 cho trude
16, Tim mot s6 biét gid tri mot phian s6 cia n6d
$17. Tum 11 s6 cua hai s6

MH Bic¢u dé phdn tram

On tap chuong [11

On tap cudi nam

Phan Hinh hoc

Clurong I. Doan thang

§1. Didm. Dudmg thang. Ba dié¢m thang hang.
Dudmg thang di qua hai diém.
Har dudmg thang cat nhau
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2. Doun thang. Do dai doan thang. 184 200
Cong do dai doan thang

§3. V& doan thang cho bi¢t do dai. 186 202
Trung diém cua doan thang
On tap chuong | 189 204
Clucomg 1. Géce
$1. Nira mat phang 190 205
§2. Gioe. SO do gée. Cong s6 do géc 191 206
§3. V& goe cho bi€t s6 do. Tia phan gide cua gée 193 200
§4. Dudng tron. Tam gidc 195 207
On tap chuong 11 196 208
Phdn thir hai
CHUYEN PE
Pong du
A. MOt s6 kién thic co ban 210
B. Céc vi du 211
C. Cic bai todn luyén tap 213
D. Hudng din giai 214
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Chju trdch nhiém xuat ban:

Chd tich HDQT kiém Téng Gidm ddc NGO TRAN Al
Phé Tng Gidm doc kiém T8ng bién tip NGUYEN QUY THAO

Chju trdch nhiém néi dung:

Gidm d6c NXBGD tai Tp. Da Ning ONG THUA PHU
Phé Gidm ddc Cong ty C3 phdn Dich vy XBGD tai Tp. Da Ning 0O VAN THAO

Bién t4p lan diu :
PHAM TH| BACH NGQC

Bién tap t4i ban :
NGUYEN TH| MINH CHAU

Ché bén :
NGUYEN TRONG THIEP

Dadn vj lién doanh in va phat hanh :
TRUNG TAM SACH KHUYEN HOC PHIA NAM

TOAN NANG CAO LGP 6
Mai s8 : 6TKO04t1 - LKT
In 2.000 ban, kh 16 x 24 cm. Tai CONG TY CO PHAN IN KHUYEN HOC PHIA NAM,

Tp. HCM. S3 Pang ky KHXB: 737-2011/CXB/79-1036/GD do Cuc xuit ban
ciap ngay 01.08.2011. In xong va ndp luu chiéu thdng 10 nam 2011.
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