uigeli.xyz
111 PS6. CHUYEN DE 4- UOC CHUNG LON NHAT VA BQI CHUNG NHO NHAT

CHU PE 3: CAC PHUONG PHAP TiM UCLN, BCNN
PHAN I. TOM TAT LY THUYET
1. Kién thiec cAn nhé
1. Uébc chung ctia hai hay nhiéu sd 13 udc cua tat ca cac sb do.

2. Uébc chung 16n nhat (UCLN) ctia hai hay nhiéu sb 13 s 16n nhit trong cic wdc chung cua cac sb do.

3. Mudn tim UCLN cua hai hay nhiéu sd 16n hon ! , ta thuc hién ba budc sau:
- Phén tich mdi sé ra thira s6 nguyén to.
- Chon ra cac thira s6 nguyén té chung.
- Lap tich cac thira s6 dd chon, mdi thira sb 14y v6i s6 mii nho nhit cta né. Tich d6 1a UCLN phai tim.
4. Bé tim wdc chung cta nhiéu sd, ta co thé tim UCLN cua cac sb d6 roi tim wéc cia UCLN do.
5. Boi chung ctia hai hay nhiéu s6 12 bdi cta tat ca cac s do.
. e . 0 .
6. Boi chung nhé nhat (BCNN) cua hai hay nhiéu s6 1a s6 nho nhat khac  trong cac bdi chung cua cac sb
do.
. L 1
7. Muon tim BCNN cua hai hay nhiéu s6 16n hon , ta thyc hién ba budc sau:
- Phén tich mdi sé ra thira s6 nguyén t0.
- Chon ra céc thira s6 nguyén t6 chung va riéng.
- Lap tich cac thura s6 da chon, moi thira sd léy v6i s6 mil 16n nhét caa no. Tich d6 1a BCNN phai tim.

8. Bé tim bdi chung cua nhiéu sé, ta c6 thé tim BCNN cua cac sd dé rdéi nhan BCNN d6 lan luot véi
0,1,2,3,...

2. Céc tinh chit

| Ky oA ki hiéu gon, ta ¢ thé viét UCLN (@:P) 13 (@:0) iy BEAN(@.0) p, [a.P]
o abic  (bo)=1  aic
2. Néu va thi
’ a‘m an a: BOCNN(m,n) ) am.a:n (m,n)=1 aimn
3. Néu va thi . Bac biét, néu va thi
) (a.b)y=d i =dm.bh=dn (m,n)=1
4. Néu UCLN thi voi
) BCNNia.h)=c c=am,c=bhn (m,n)=1
5. Néu thi voi
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(e, ) BONN(a, b)=ah
6. UCLN

7. Ngudi ta chimg minh duogc rang:

) a b a>b
Cho hai s6 ty nhién  va  trong do

, , b (a,b)=0>
+ Neéu a chia hét cho  thi UCLN

o a ) b (a,b) b ) a b
+Neéu  khong chia hét cho  thi UCLN bang UCLN ctia  va so du trong phép chia  cho

Tir d6, ta c6 thuat toan Euclide tim UCLN ciia hai s6 ma khong can phan tich mdi sb ra thira s6 nguyén to
nhu sau:

- Chia s0 16n cho s6 nho.
- Néu phép chia con du, lay so chia dem chia cho s6 du.
- Néu phép chia nay con du, lai lay so chia méi chia cho s6 du mai.

, , . 0 , )
- Cu tiép tuc lam nhu vay cho dén khi dugc s6 du bang  thi s chia cudi cung 18 UCLN phai tim.

PHAN II. CAC DANG BAI

Dang 1: Phwong phap phén tich ra cac thira s6 nguyén t6

1. Phwong phap gidai

Muén tim UCLN, BCNN ciia hai hay nhiéu s ta lam nhu sau

Buée 1: Phan tich cac s ra thira sb nguyén t6 véi sé6 mil tuong tng

Buée 2: Tim céc thira sb chung va riéng

Buée 3: UCLN la tich cac thira s6 nguyén t6 chung v6i sé mii nho nhat
BCNN la tich ctia céc thira s6 nguyén t6 chung va riéng voi sé mii 10n nhét

I1. Bai todan

Bai 1: Tim sb ty nhién 7 16n nhét sao cho khi chia 304,414,539 cho 7, ta dugc ba sb du b'flng nhau.

Loi gidi:
3o4. 414,539 n n
chiacho c¢d6 cung s du nén cac hi¢u cta hai so trong ba s6 ay chia hét cho

Ta co:
539 _414:n 125:n
, tac 1a ,
539 -364:p 175:n
, tac 1a ,
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414-364:n 50:n
,tuc la

N , n (125, 175, 50)
Dé 16nnhatthi 1a UCLN

Phan tich ra thira s6 nguyén td:

125=5"

175=5"7

Bai 2: Tim s6 tu nhién 7 nho hon 30 dé cac s§ 37+4 va Sn+1 ¢6 o chung khac | .
Loi gidi:

Goi 4 1a mot wéc chung ctia 3n+4 va Sn+l

Taco 3n+4:d 3 Sn+lid pap 53+ 4) =35 1)id , tae 1a 17:d

Suy ra @ €117}

pé 3n+4 vy Sn+l ¢4 use chung khac ! , ta phai c6 3n+4107 g 1a 3n+4-34117 hay 3(n-10):17
Ta lai ¢o G A7) =1 an n—10:17

Do 7 <30 pgp 7 =10 hogc n=27

Thirlai # =10 | 7=27 thoa man. vay # =10 |

Bai 3: Tong ctia nam sb tw nhién bang 156 . Ubc chung 16n nhét cua ching c6 thé nhan gié trj 16n nhat bing
bao nhiéu?
Loi gidi:
I P (N d
Goi nam soO tu nhién da cho la , udc chung 16n nhat ctua ching la
' '

— — . — A1- — - — -
o) =i i, =08, 0, =df,d, =0r o, =08,
Ta co:
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ap ta, ta ta, b, =[."[:A'_ thy, vk 4k 4 k)

nén
1S0=dk +h +k +k +k)
do do
d 156
Suyra la udc cua
kpvkodhodk o thko23 0 54<156 d <31
Ta lai co nén , suy ra

Phén tich ra thira s6 nguyén to:

, 156 31 26
Udc 16n nhat cta khong vuot qua 12

d 26 a, =d,=da,=a, =20 a, =52
Gia tri lon nhat cia  1a , xay ra khi chang han va hoac cac hoan vi ctua
chung.
Bai 4: C6 ba dén tin hi€u, chung phat sang cung mot ltc vao 8 gid sang. Dén thtr nhat car 4 phit phat sang
mot 1an, dén thir hai clr 6 phut phat sang mot 14n, dén thir ba ci 7 phut phat sang mot 1an. Thoi gian dau

tién dé ca ba dén cung phat sang sau 12 gid trura 1a luc miy gio?

Loi gidi:

. a
Goi thoi gian it nhat dé sau do, ca ba den lai cung phat sang la  (phut).

a BONN(4.0,7)

Taco la
4.=2"0=237=7 BCNN{4,0,7)=2"-3.7 =54
Phan tich ra thtra s6 nguyén to: nén
84 9 24 10 48 12
Sau phut, ca ba dén cung phat sdng. Ching cung phat sang vao lic  gio phut, gio phut,
12
gio  phat. ..
o L 12 , 12 12
Thoi gian dau tién sau  gio trua d€ cd ba dén cung phat sang laluc  gid  phat.
Bai 5: Dién cac chit sb thich hop vao déu * dé sé 4 =679 chia hét cho tit ca cac s6 > 0 7-2
Loi gidi:
. i ) ) - 5,6,7.9 A ) BCNNI5,0,7.9)
biéu kién dé chia hét cho tat ca cac soO la chia hét cho

BONN(5.60,7.9)=2.3 .57 =030
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. 679999 630 1079 229 079999 — 229 = 679770 , 630
Ta thay chia duogc , du nén chia hét cho

079770030 =079140 ) 630
chia hét cho

. 679770 679140
bép so: va .

Bai 6: Tim céc s tw nhién @ va b (2 <P) pigucrN (o-0) =12 BEVN(a.b) = 240

Loi gidgi:

(a.b).BCNN (a.b) =12.240 = 2850 (1)

ab =
Ta co UCLN
(a.b)=12 a=12m.h=12n (m,n)=1
UCLN nén trong d6
ab=12m.12n = 144mn. (2)
Suy ra
(1) (2) 144mn = 28580 mn =20
Tu va suy ra hay .
a<bhb m<n o m,n ) .20
Ta co nén . Céac so nguyén to cung nhau va c6 tich bang  nén
m 1 4
n 20 5
Suy ra
a 12 48
b 240 00
g=24h=T0,c=112. I::[n'.-'ll}.'[:[n'.-'ll.L'}.‘[[n‘.-‘ll]l[[f.-"l.L']. i
Bai 7: Cho Tim Ttr d6 kiém tra cong thirc
(a.b.c)= (a.b) o) BOCNN{a, hol= BONN{BCNN{a, h).c)
UCLN UCLN(UCLN

Loi giai:

a=24=2"3h=T70=25Tc=112= 247 (a.b) = L(a.b.c) = 1[a.b]= 2’
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(a.b.c)=2; (a,b)=2 = (a.h),c)= (2.112)=2
UCLN UCLN UCLN(UCLN UCLN

BONN{a. b, c)=1080: BCNN(BCNCla,b).c)= BCNN (540,112} = 1050

Bai 8: Tim UCLN, BCNN cuia céac so sau

793016,308,3130
a)

1323,195845,12587, 315

b)
Loi gidi:

793016=2"7"17" 308=27.11 3136=2"7°

a) Ta co: ; ;

— (793016,308,3130)=2"7=28 BCVN =2"T.11=17"
UCLN

b) Ta co

1323=3"7" 195845=3"57 1287=3.11.13 315=3"57

> 2 3

— (1323.19845,1287.315)=3 =9 BCNN = 3.5.7°.11.13
UCLN

. 700 800 . . .
Bai 9: Mot truong to chue cho khoang va hoc sinh di tham quan. Tinh s6 hoc sinh biét rang néu

. 40 ) ,
Xep nguoi hodc nguoi 1én xe 6 t6 thi vira du.
Loi gidi:
n (!? € N*)

Goi s0 hoc sinh cua truong la:

) F00 = = 500
Theo bai ta co:

pidA Al = e BO40,45) = n e BIBCNN(40,45Y)
Vi

40=2"545=3"

Ta co:

N
Ln

BONN(40,45)=2"3.5=300

| = B(300)

f— —_— = ?ﬂﬂ
]\Tf]l’] < 1 = s00

o .. 700
Vay So6 hoc sinh 1a )

Dang 2: Thuit toan EUCLID dé tim UCLN
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Trong toan hoc, giai thuat Euclid (hay thuat toan Euclid) 1a mét giai thudt dé tinh wdc chung 16n
nhit (UCLN) ctia hai s6 nguyén, 13 s6 16n nhit c6 thé chia duoc boi hai s6 nguyén d6 véi sé du bang khong.
Giai thuat nay duoc dit tén theo nha toan hoc ngudi Hy Lap cb dai Euclid, nguoi da viét nd trong bd Co
s¢ ctia 6ng (khoang nam 300 TCN). N6 1a mot vi du vé thudt todn, mot chudi cac budc tinh toan theo diéu
kién nhat dinh va 1a mét trong sb nhimng thuat toan 1au doi nhat duoc st dung rong rai.

Giai thuat Euclid dua trén nguyén tic 1a woc chung 16n nhét ctia hai s6 nguyén khong thay d6i khi thay sb 16n

. A e . & . . 252 105 232=21.12
hon bang hi€u cua né véi so6 nhoé hon. Chang han, la UCLN cua va (vi va

105=21.5 105 232-105=147 , . L2 .
) va ciing 1a UCLN cua va . Khi 13p lai qua trinh trén thi hai so trong cé@p so

ngay cang nhé dén khi chiing bang nhau, va khi d6 chiing 1a UCLN ciia hai s ban dau. Bang cach dao nguoc
lai cac bude, UCLN nay c6 thé dugc biéu dién thanh téng cua hai s6 hang, mdi sé hang bang mét trong hai
s d3d cho nhan véi moét sb nguyén duong hoic am (dong nhat thic Bézout), chang han,

21=5.105+(-2). 252.

Dang ban dau cua giai thuat nhu trén ¢ thé ton nhiéu budc thuc hién phép trir dé im UCLN néu mdt trong
hai s6 16n hon rat nhiéu so vé4i s con lai. Mot dang khéc cua giai thuat rat ngén lai cac budc nay, thay vao do
thé s6 16n hon bang s du ctia n6 khi chia cho sé nhé hon (dimg lai khi sé du bang khéng). Dang thuét toan
nay chi ton sé budc nhidu nhét 1a nim 1an sb chit s6 ctia s6 nho hon trén hé thap phan. Gabriel Lamé chimg
minh dugce diéu nay vao nam 1844, danh diu sy ra doi cua 1y thuyét do phirc tap tinh toan. Nhiéu phuong
phap khéac dé tang hiéu qua cua thudt toan ciing da duoc phat trién trong thé ky 20.

Giai thuat Euclid c6 rit nhiéu tmg dung trong 1y thuyét va thuc té. N6 duoc dung dé rat gon phan sb vé dang
t6i gian va thyc hién phép chia trong s6 hoc module. Thuét toan ciing 1a mot thanh phan then chét trong giao
thirc mat ma dé bao mat két ndi Internet va duge dung dé pha vo hé théng mat ma nay qua phan tich $6
nguyén. No ciing dugc ap dung dé giai phuong trinh Diophantine, chang han nhu tim mot s6 thoa man nhiéu
biéu thuc ddng du theo dinh 1y s6 du Trung Qudc, dé xdy dung lién phan sd hay tim xdp xi gan dung
nhét cho s thuc. Cudi ciing, n6 14 cong cu co ban dé chimg minh nhiéu dinh 1y trong 1y thuyét sé nhu dinh ly
bbn s6 chinh phuong ciia Lagrange va tinh duy nhat ctia phan tich s nguyén ra thira s6 nguyén t6. Thuat
toan Euclid ban dau chi dugc gidi han vé sb tu nhién va do dai hinh hoc (sé thyuc), nhung dén thé ky 19 da
dugec mod rong cho nhiéu dang s6 khic nhu sé nguyén Gauss va da thirc mot bién, dan dén cac khai niém
vé dai sd triru twong nhu mién Euclid.

, . . a
Giai thuat Euclid dung dé tinh udc chung 16n nhat (UCLN) cua hai s0 tw nhién ~ va . U6c chung

()

. 8 , . a , .
16n nhat ~ 1a s6 16n nhat chia dugc bdica  va  ma khong dé lai s0 du va duge ky hiéu 1la UCLN

(0:h)

hoac

(a, b) =1 a b
Néu UCLN thi = va  dugc goi 1a hai s6 nguyén t6 ciing nhau. Tinh chit nay khong khang dinh
b . . . 6 35 . . 3 .
la s0 nguyén t0. Chang han, va deu khong phai 1a s6 nguyén to vi chung déu c6 thé dugc phan tich

L L o, 6=23 35=57 .6 35 o .
thanh tich cta cac thtra s6 nguyén to: va . Tuy nhién, va nguyén t0 cung nhau vi

chung khong c6 mot thira s6 chung nao.
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g= (a.b) 4 b . g 9 , a=mg  b=ng

Goi UCLN .Vi va déulabdicia nén chiang co thé dugc viét thanh va
: G>g : : , m . n .
, va khong ton tai so nao dé cac bicu thurc trén dung. Hai s6 tw nhién ~ va  phai nguyén to cung
. . . m n ,8 C
nhau vi c6 thé phan tich bat ky thtra sO chungnaotr  va dé€  16n hon. Do d6, mot s6  bat ky duoc
. . a \ ~ . 5 . g r r A g 5 a \ \ r A

chiabéi  va ciing dugc chiabdi ~ . Udc chung I6nnhat ~ cua  va  1a wéc chung (dwong) duy nhat

, c
cua chung c6 thé chia dugc boi mot udc chung  bat ky.

. ax c
UCLN c6 thé dugc minh hoa nhu sau: Xét mot hinh chir nhat c6 kich thudce 1a va mot udc chung  bat

. (L a b : o a2 o :
ky c6 thé chia dugc hét cd  va . Ca hai canh cua hinh chit nhat c6 thé dugc chia thanh cac doan thang
. c . C .
bang nhau ¢6 do dai la € chia hinh chit nhat thanh cac hinh vuong c¢6 canh bang . Udc chung 16n nhat

4 c A <A \ J4 A 5 < A \ ~ A J4 , I
chinh 1a gia tri 16n nhat cia  dé di€u nay cé thé xay ra. Chang han, mét hinh chir nhat c¢6 kich thudc

24x60 o o A ’ ‘1.2.3.4.() 12 12 ’
c6 thé dugc chia thanh cac hinh vuong c6 canh la hoac , nén la wéc chung 16n
24
o
nhét cua va , trc 12 hinh chit nhat trén c6 hai hinh vuong nam trén mot canh ( ) va nam hinh
60
Mg
vudng nam trén canh con lai ( ).

, . a . , o )
Udc chung 16n nhat ciia hai s0  va  1a tich cua céc thira sO nguyén t0 chung cta hai so da cho, trong do

b

X A <A A 9 . 5 ’ \ A , . 5 a \ M
mot thira sO cd thé dugc nhan 1€n nhiéu lan, chi khi tich cua céc thira so d6 chia dugc ca  va . Chang

o 1386 =233711  3215=3337.17 ) . 1386 3213
han, ta phan tich duoc va nén udc chung 16n nhat va

. 63=33.7 . . . . .

bang (1a tich cua cac thtra s0 nguyén to chung). Néu hai s6 khong c6 mdt thira sO nguyén to
. .1 x .

chung nao thi uwéc chung 16n nhat cia chung bang  (mot truong hop cua tich rong), hay noi cach khac
ching nguyén té cung nhau. Mot uu diém quan trong ciia giai thuat Euclid 1a n6 c6 thé tinh duwgc UCLN d6
ma khong can phan tich ra thira s6 nguyén td. Bai toan phan tich cac s nguyén 16n 1a rat khé va tinh bao mat
ctia nhiéu giao thirc mat ma phd bién dugc dua trén tinh chit nay.
UCLN ciuia ba s6 tré 1én bang tich ciia céc thira s6 nguyén t6 chung cia ca ba sd di cho, nhung né ciing ¢
thé duoc tinh bang cach tim UCLN cua timg cip sb trong ba s6 d6. Chang han,

UCLN
(a.b.c)="1 CLN(a.! CLN(bh.c))=! CLN(! CLN{a.b).c)=1 CLN(} CLN(a.c).h).

u Vi véy, giai thuat Euclid, vén dung dé tinh UCLN cua hai s6 nguyén ciing c6 thé duoc ap dung dé
tinh UCLN cuia mot s lugng sé nguyén bat ky.
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Giai thuat Euclid gdm mot ddy cac budc ma trong d6, dau ra cuia mdi bude 13 dau vao cia bude ké
tiép. Goi X 1a s6 nguyén ding dé dém sé budc cua thuat toén, bit dau tir sé khong (khi d6 bude dau tién
tuong ung voi k=0 , bude tiép theo 1a k=1 yer)
M&i budc bit dau v6i hai sé du khong am i va i . Vi thuét toan giup dam bao s du ludn giam dan theo

: r, k q, r,
k=1 k=2 A ; , v koo % k ) ~
tung budc nén nho hon . Muc tiéu cua budc tht  la tim thuong va s0 du  thoa man
FoL=qr O=r <1 ) v ) 7,
va . No61i cach khac, tir s6 16n hon , trir di boi cua s6 nho hon
N Te o, T
phandu  nho hon

k—

" dén khi

) \ =0 . T oo a P . o x
O buéc dau tién ( ), sO du va bang va , hai so can tim UCLN. Dén budc ké tiép (
r \ 1 , rO \ 9 r

), hai s6 du lan lugt bang vasd du & budc dau tién,... Do d6, thuat toan co6 thé dugc viét thanh mot day
cac budc:

a=qg,bh+r
h=gun +n
."I = iln'.._.". { .".._

Fo=agd b

Néu ¢ nho hon b thi thuat toan dao nguogc vi tri cua hai $0. Ch'fmg han, néu ¢ <b thi thuong (L bé‘mg

A x A 7y 1.3 ., 1 ~ . 7, o N
khong va so du ° bang ¢ . Do do, * ludn nho hon *' véi moi k_O.

r
Vi cac s0 du luon giam dan theo tung budc nhung khong thé 1a s6 am nén s6 du sau cung phai bang

c o2 A ;11 A e L i, A
khong va thuat toan dung lai tai d6. SO du khéac khong cudi cung chinh 1a uéc chung 16n nhat cia ~ va
. S0 khong the 1a v6 han vi chi c6 mét sO lugng hitu han cac so nguyén duong nam gitra so du ban dau
0
va

Tinh dtng dan cua giai thuat Euclid ¢6 thé duoc ching minh qua hai budc lap luan.

n—1 a ru—

7 3 . e , A Ko . ” \ 3 L A z
Budc thtr nhat, can chirng minh s6 du khac khéng cuoi cung chiaduocca va .Vi la mot uwdce
chung nén no6 phai nhd hon hodc bang véi udc chung 16n nhat
r , . A , . M A ) r \ 5 a \ r J g A 5 .
Budc thtr hai, can chirng minh rdng bat ky uéc chung nao cia  va , trong d6 c6  can phai chia dugc
rn—l N , g .. ) o N rn—l e R n . n x . . Jil:h] :g
;tr d6,  phai nho hon hodc bang . Hai két luan trén 1a mau thuan trur khi

uigeli.xyz Trang 9



uigeli.xyz

r r r FoL=gq.r
2 n—l1 . R a N X L n—1 . z Y , n-2 n-2 n n-l . X
bé chung to chia dugcca va , can biét chia duoc s6 du lién trudce : vi sO du

roL=g, 0 .

r
n-3 . R .z
vi n6 chia dugc cd hai s hang

r
Lo o n N A n-1 - . ’e
cuoi cung  bang khong. cling chia dugc s6 du

r
£ . \ , . n=b . Ay 2 X -2 . c1a . d
trong vé€ phai cia phuong trinh. Chirng minh tuong tuy, cling chia dugc tat ca so du lién trudc no ké ca
\ A LA ‘A . i Tas Lo d b £ N A e .
va . Khong c6 so du lién trude , ,..chiabdi  va cho so du bang khong. Vi la wéc chung

) a . b n ;:i—] gg
cua va nen

. A A A c A ) . 5 a \ \ 7 5 a \ ~ .
Trong budc thir hai, mdt s6 ty nhién  bat ky chia dugc ca  va  (1a uéc chung cuia  va ) cling chia

.. , _..a b 4 ... c a=mc _b=nc m
dugc so du . Theo dinh nghiathi va  c¢6 thé dugc viét thanh boi cia va voli  va
, no=a—gb=me—gne=(m-—qgnjc c ) oo
la cac soO tu nhién. Ta cé nén la mot udc cia so6 du ban dau
. . C . ) URLSTR
Ching minh nhu budc thlr nhat, ta thdy  cling 1a udc cua cac so du lién sau Tt do6, udc chung 1on
Z g N , R ru—l g < "H—] z e n , g - ru—] n g N , ,
nhat  la udc cua hay . Két hop hai két luan thu dugc, ta co . Vay  la uéc chung l6n
nhét cua tit ca cip sb lién sau:
¢=1 CLN({a.h)=1 CLN(h.r;)=1 CLN{r.r)=...= 1 CLN(r ,.r =1

L. Phuwong phap giai
£ a b o
Muon tim UCLN cia  va  (gid su

; . a b 2 r
Buoc 1: Chia cho cosodula
Buoe 2:

=0 a.b)=b
+ Néu thi UCLN . Viéc tim UCLN dung lai.

A o . < A . A 7
+Néu >0 , ta chia tiép b cho 1 , duoc so du !

=0

Nég " T CLN(a.t)

. Dung lai viéc tim UCLN

>0

-Néu " thi ta thue hién phép chia 7 cho Iva 1ap lai qua trinh nhu trén.

UCLN (a.0) la 56 dw khic O nhé nhét trong déy phép chia néi trén.
I1. Bai toan

575.343) .
(1575.343) bang thuat toan Oclide

Bai 1: Hay tim UCLN
Loi gidi:
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Ta cé: 1575 =343.4+203

343 =203.1+140
203 =140.1+63
140 =63.2+14
63=144+7
[4="7.2+0 (chia hét)

vay UcLn (1575:343)=7

Trong thyc hanh [am nhu sau:

1575| 343
343 203| 4
203 1401 1
140 63| 1
63| 14| 2

Viy UCLN (1575.343)=7

(58005.2835)

Bai 2: Tim UCLN bang thuat toan Euclide

Loi gidgi:
SE005= 2025354 1305 = (55005, 2835 = (2535130525835 =2, 1305+ 2251305 =52254 |80
Ta co:

225=1.180 + 45180 = 445 — 45

UCLN ~
Bai 3: Ching minh rang UCLN (nl3nsd)=lne
Loi gidgi:

Céch 1:

|'3n P

. o =B d) et id = lid =d =1
lH 1

d =UCIN(n+LIn+4d)d s *
Goi

Vay UCLN (n+1.3n+d)=lne

Cach 2:
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In4d=3n+3+1=3n+ 1)+ 1

Ta co:
30+ MU+ 1) = 3(n+ 1)+ 1 n+1) 1
Ma chia cho du
(n+l3n+d)=(n+l1l)=lne
S UCLN
uy ra
) . 2n+l 2n+3 o, .
Bai 4: Chiing minh rang va 1a hai s0 nguyén t0 cung nhau.

N e

Loi gidgi:
Cach 1:

|'1H Fled

d =UCIN(2n+L2n+3hd e "= .
lj.’i' F 3

Goi

=(2n+3)-(2n+1)1d =2d =d ;2!

Ma 2n+1:d 3y 2n+1 e nen @ 1¢. Suyra 4 =1 .

vay 27+1 ya 2n+3 13 hai s6 nguyén té cing nhau.

Cach 2:
, 2n+3=2n+142 =2n+3 2n+l 2
Ta co: chia cho du
(2n+32n+)=(2n+1:2)=Lne 9 +1 ) o
Suy ra UCLN (Vi 1é, = 1a so chan).

Vay 2n+1 y3 20+3 |3 hai s§ nguyén t6 cung nhau.

A L 20052 B 82 (4.8)
Bai 5: Biétso  gom chitso ~ va ~ gom chirso = .Hay tim UCLN
Loi gidi:

4=22_2=22_20.0+22_.2
Ta co ” - )
2220000222 5 (A B)=(2.2... 2,2.2...2)
Vi LA T

22...2=22_20+2 (22 222 .2)=(22...2.2)=2=(4.8)=2
Ta co:
X L2002 .9 .9 .9 (X.7)
Bai 6: SO  gom chits6 ,Ygom chitso .Tim UCLN

N e

Loi gidgi:
2002 =22204+4. 0 =99_.9=99__90000+9999: ¥ = 85 1) +9999(])
2 2247

e il
, 20612 (Lo 1
Co:
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}'=9999..9=9999...90+9 —» ¥ = BS(9999) + 9(2):9999 = 5S(9)(3)

(D(2)(3) = (X.Y)=9
) UCLN

Tu
\ e N A LN n (Y4 M . . 239 \ 373 n v A A \ 14 \ 23
Bai 7: Tim s0 tu nhién , biét rang khi chia va cho  thiso du lan luot la va
Loi gidi:
Theo dau bai ta co:
23914 =2250n] L N c o etac o
e = eCI225350) = n e U (VCLN (22535000225 =357, 350= 2.7
373-23=350n]|
(225 350)=25=neU'C(25)
UCLN
|' o 23
= = n=25
373 n 23 ] e 7(25)

Vi chiacho du

n=25
Vay

) N A A ’ A A A A <\ ~ ’ - \ 15 5
Bai 8: Nguoi ta deém so tring trog mot r6. Néu dém theo tung chuc ciing nhu theo ta hoac theo ting qua
) 1 . C s . 15 200
thi 1an nao cling du  qua. Tinh s0 trimg trong 10, biét rang so trimg d6 16n hon va nho hon qua.
Loi gidi:
Do, ...n neN
Goi sO trimg trong ré 1a  (
1530 < 200000 (n—101012,15 = (n—1)e BC{10,12,153 = n — 1 = B(00)

Ta co6:

(1) = 149<n-1<199 = n—1=180 = n =181
Theo

A , A 1> 181 5
Vay s0 trung trong ro la qua

. 1000 . 20,25,30 , 15

Bai 9: Mot truong hoc ¢d s lugng hoc sinh khong qua . Khi xép hang thi déu du

y 41 . :
Nhung khi xép hang  thi vira da. Tinh s6 hoc sinh cua truong?

N e

Loi giai:

L2 ) . . . n neN’
Goi s0 hoc sinh cua truong la:

7 <1000

Theo bai ra ta co:

n—15:20,25. 30004 bn— 152 BCI20,25,30) e BIBCVN(20,25,30)= 300 = n—15 = B(300)
Lai co:
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[ne{315,015915)

H—]_'_‘."'_:]ﬂﬂﬂ—]_q:"]'?‘-}_‘_‘.‘L“:-H—]E:Eﬂﬂ.(\ﬂﬂ.'ﬁ'ﬂﬂ:Lx ) —n=n0l5
lfi‘:41
Ma
o . . . . 615 .
Vay s0 hoc sinh cua truong la (hoc sinh).
. ) o ) 12,18,23 ) . 11,17,9
Bai 10: Tim s0 tu nhién nho nhat, biét rang khi chia s6 d6 cho thi s0 du lan luot 1a

N e

Loi gidgi:

. A cA A n . a aeN
Goi sO tu nhién can tim la:  ( )

a=12k+1=18g+17=23.p+9k pges N}
Theo bai ta co:

. a+h 12,1823
Tatimsd sao cho:

o oa+37=12k+48:121a+ 37=18¢+ 54:18:a+ 37=23p+ 40: 23= a+ 37 BC(12,18,23)
Nhén thay:

\ a o A
Vi  nhd nhat
=+ 37T= BONN(12,18.23112=2"3:18=2.3:23=23 = BONN(I12.15823)=2"323 =528

-

=g =828-37=791

A A A A 3 \ 79 1
Vay s0 tu nhién can tim la

11

. . 11 6
Bai 11: Tim soO tu nhién nhé nhat sao cho khi chiacho  du ,chiacho du |, chiacho du

Loi gidi:

L a (a—0plL{a—1)d(a-11)19
GoisOcantimla ,taco:

= (a—0+33) 1 L(a—1+28) 40 —11+38):19
= (a+27) 11 (a+ 27) 4 (a+27)119

4 = (a+27) = (a+27)=BCNN(114.9)
Ma  nho nhat nho nhat

(4119)=1=BCVN(1:49)=11.149 =39
Do UCLN

=+ 27 =390 = g =309

369

Vay s0 tu nhién can tim la:
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Bai 12: Cho

la cac sO tu nhién khac

uigeli.xyz
a+1 b+l
}

h e}

sao cho

.
a+b=d-

Chimng minh rang;

N e

Loi gidgi:

: , ,
o= 0= - t =

d =(a.b) f i h
, dat
@ =dmid | - o ,
) o rathid savhzd —dpon
h =dn:d” |
.. oy L 7.5 3 4
Bai 13: Mot so tu nhién chiacho du , chia cho du

N, o

Loi giai:

Goiso dola

a . 7 5
Vi chiacho du

(7.13)=1
ma UCLN

, chia cho

13 4 =a+9:Tia+9:13

du

= [:u F9):7.13=91
nén

. Néu dem so0 do chia cho

a,b

. , o d
la sO tu nhién. Goi 13 UCLN cua

hah

|["" bhT 4 a R
— o ot

Fhid”
|ab=d annd”

thi du bao nhiéu?

= (a4 9)=9lk = a=91k-9=01k 01+ 82=91{k - 1)+ 82(k = N)

oa . 91 = 82
Vay chiacho du .

e \ A A a < A M . . a A \ \ . . 836 ;A
Bai 14: Tim s0 tu nhién  biét rang khi chia cho taduoc so dula va khi chia cho ¢c6s0

.8
du la
Loi gidi:
s ... .. 355 a P . ) D35 =am 13 o meN* a>13
Theo d¢ khi chia cho  ta dugc so du la nén ta cé voi va hay
aan =342 =18.19 ... .. 836 o 8 = hRlt=gmis =an=5l5=1540  neN*
(1) va khi chia cho cosodula voi

2).
Ta(1)va(2)suyra  lasé twnhién cin tim.

‘e Ae A 7 3 ) 7 12 i 3 7 o 37
Bai 15: Mot s6 chiacho du , chia cho du , chia cho du . Hoi so d6 chia cho du bao

nhiéu?

Loi gidi:

Goi so da cho la

.. C A=Ta+3=1Tb+12=23c+
. Theo bai ra ta co:
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A+39=Ta+3+39=17h+12+39=23c+7+39=T{a+0)=17(b+3)=23(c+2)
Mat khac:

A+39 o 717 23
Nhu vay dong thoi chia hét cho va .

Nhung UCLN

= A=273Tk-39=273T7(k-1)+ 2098

2008« 2737 2698 . | 2737
Do nén 1a s0 du ctia phép chiasé  cho .

Bai 16: Tim s0 tu nhién 16n nhat ¢6 3 chir s, sao cho chiandé cho thidu  va chia nd cho

N e

Loi gidi:
oo q aeN.100=g=999
Goisdocantimla  ( )
. &8 .1 . 3t 28
Viachiacho thidu wvachiand cho thi du nén:
|':.'—T5h' |':.'—7-Hih' |':.'-]5.‘\: |'f,-.].|:~|_15:~; |'c.'-(‘l_‘_~i.‘\;

la=280317 |a=28 43131 |a+3131 |a+3+62:317 |a+6531

(8,31)=1=> (a+ 05)248e> a = 248k —05(k e N

Vi
a o, oo . k=4 Coa=2454-05=927
Vi 14 s6 ¢6 3 chir sO 16n nhat nén , khi d6
aoogoa 1927
Vay s0 can tim la
. , s 4,6,7
Bai 17: Tim s6 tu nhién nho nhat c6 3 chir so biét rang s6 d6 chia cho déu du

Loi gidi:
. a . ge N =100
Goisocantimla . diéukién

a 4,6,7 3 =la-3)4.0.7
Vi chia cho déu du

a ) a = —3=FBCNN [:—Lli‘l.?}
Ma  nhod nhat nén nho nhat

(4.0,7)= 1= BCVN(4.6,7)= 4.0.7= 108
Ma UCLN

=ag—3=l08= =17l

A A A \ \ 171
Vay s0 can tim 1a
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. . .a . a . 5 3 a . 7
Bai 18: Tim sO tu nhién  nhd nhatsaocho chiacho thidu , chiacho thidu

Loi giai:

a . 5 3 a . 7
Taco6 chiacho thidu , chiacho thidu

= (a-3):5 (a—4);T==(a-3:+20):5 (a-4+21):21
va va

:3-{:{+]?:|':5 = a+ 17T T=a+ 17 ' 5 7
va la bdi chung cia  va

a ) . a+17=BCNN(5T7)=35=a=15.
Vi  la so tu nhién nd nhat nén

4

. s . 3 5 6 2
Bai 19: Tim s0 tu nhién nhé nhat, biét rang s6 do khi chiacho ,cho ,cho ,cho déudula

7 3
thi du

Loi gidi:
Goi sO tyr nhién can tim la

4

... a 3 5 6
Tacokhichia cho ,cho ,cho ,cho déudula

—a—-2eBC(34:5:0)= 001200 180: 240

a 2 122:182:242:...
Nén  nhén céc gia tri

(a-3)

a . . 7 . . .
Mat khac  1a s0 nho nhat chia cho  thidu tc la la s6 nho nhat chia hét cho
=a=122 a=062 62-3=39 L 7
(vi thi khong chia hét cho ).

PHAN III. BAI TOAN THUONG GAP TRONG PE HSG.

Bai 1: Tim hai s6 tu nhién biét tong ctia chung bang 84 va UCLN bang 6

N,

Loi giai:

, con chia cho

Goi2sbcantimla @ va b | gid st a<hlabe¥)

viucLw (40)=0

Taco ¢ +h=84=0m+n=54=m+n=14

Lap bang:
m 1 3 5
n 13 11 9
a 6 18 30
b 78 30 54
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Vay hai s6 can tim 1a 6 va 78 ; 18 vy 66 ; 30 va 54

(3n+ 14)

: n £ .k n+1
Bai 2: Tim s0 tu nhién 7 biéct chia hét cho ( ) .

Loi gidi:
[:EH i ]—1}:3[:”'—]} +7
Taco

In=1)(n-1) i (304 14):i(n—-1) 75(!?—])
Vi nén dé thi

= (n-1) 7 =n-le|-Ti-LLT7|=ne|-0:0: 25
phai la udc cia

~f-n-al
neN, ne 0;2:8)

Ma nén
nel0:2:8)  (3n+14) o (n+1)
Vay thi chia hét cho
n+15

Bai 3: Tim sb ty nhién 7 biét 7+3 13 sd tu nhién.

N e

Loi gidi:

n+15

13 ’ (n+15) ’ (n+3)
bé la sO tu nhién thi chia hét cho

= [(n+15)=(n+3)] ) (n+3)=12 , (n+3)
chia hét cho chia hét cho

nen )3 D
a nén phai 1a so tu nhién 16n hon hodc bang  va dong thoi 1a ude cua

=an+3e 3ol =ne 39!

n+15

) ' N .
Vay thi 1a s ty nhién.

X . Lo 3nro)i(a+3
BAi 4: Tim s6 ty nhién 7 bidt | Jie3)

N e

Loi giai:

n 43t 0=n(n+3)+0
Ta cod

n(n o 3)i(n 4 3), S 3nso)i(ne3) 6i(n+3)
Vi nén dé thi
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neknN, (”+3) ‘ , ) . 3 X ) 6
Ma nén phai 1a so tu nhién 16n hon hodc bang  va dong thoi 1a udc cua
= (n+3)e o] =ne 03]

ne-{:O;B:} ‘ (" +3n+0)i(n+3)

n+1

Bai 5: Tim s ty nhién 7 biét # —2 ¢ gia tri 1a mot s6 nguyén
Loi gidgi:
n+1

n—2 , .
Ta co la mot sO nguyén khi

(n41)(n=2)
n+l=(n-2)+3 (n41):{n=2) 35(;?—2)
Tacd do do khi

= (n — 2) 3
la wdc cua

= (n-2)e|-%-L13} = ne|-LL3S5;

n+l1

) ne—L1:3:5] =2 A
Vay thi c6 gia tri 1a mot sO nguyén.

Bai 6: Tim hai s tu nhién biét hiéu ciia chung bang 84  UCLN cua ching bang 28 va cac sb do trong
khoang tir 300 dén 400

Loi gidi:

. Y v P . aﬂb . ., ,o4a >b

Goi hai s0 tu nhién can tim 1a va gia su
(a.b)=d = a=mdh=nd mor e Z TUCLN (i )= Lan = n = BONN (a.b) = dimn

Pit UCLN voi
(a.b)+ BONN(a,b)=23 d{mn+1)=23 =4 23 d |1:23]

Ma UCLN nén laugccaa  hay

d=1,  mmil=23eam=22 (m.n)=1
Xét ta co v6i UCLN nén ta co cac truong hop ctia m, n nhu sau:

m=22n=l=a=22h=1

Truong hop 1:

m=lln=2=a=1Lh=2

Truong hop 2:

m=lln=2=a=11h=2

Truong hop 3:
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o d=3, At =l mn=0 A o
Xét ta co (khoéng thoa man)

Bai7: Cho 7€ N Tim UCLN cuia 27— 1 va 9n+4

Loi gidi:
| 2n—1:d(l) e, |d=1
=2+ 4) -9 -1)d = 17:d =

|90+ 4:d(2) d=17

™

d=(2n-19+4)d eN )=
Goi

o d =17 =+ 442D =n+8 17T =n=17+%{keN)=Mm+4 =917k +9)+4=9.17& + 85:17
-Néu

2a—1=2(17k+9) = 1=217k+17:17

n 17k +9(ke N) UCIN(2n =190+ 4)=17
Vaynéu co6 dang thi

(1424344 n2n+1) neN.nz2
Bai 8: Tim UCLN Vi

N,

Loi gidi:

[ n(an+ 1) . .
Cnln 1) | _ i+ 1) d
'.Zfr-]|:u':= 2 :|w L
- ' | 2a+lid Lot L
Lo d>1 P o ox . d
Gia str , laudc nguyén to cta

. n:p n+lip . :
=ain+l)d = L= =m+ll=-n=Lp=1Lp
! ‘|']

1+ 1 n:p =d=
(Vo 1Y)
Bai 9: Tim UCLN cua 97 + 24 va 3n+4
Loi gidgi:
(9n+ 243+ 4)=d =deN
Goi UCLN
|9n e 24id [ 240d _ , .
= o= (A2 - (12 =d = 120d
liﬂi‘ t e l")” 120 ' '
Khi d¢ ta co:
=delU(12)= L2324 20:212]
(3n+4)d,  3,,4 , 3 d =3:6:13
Do ma khong chia hét cho , nén (loai)
d e1:2:4
Do d6
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,d n L
-bé thi  phdi chan

,d=4 n o 4
-bé thi  phai chia hét cho

. = n .
-bé thi lasoleé

n =4k + 1[;.-51'\} [:'fu'.li' P2 3n+4)=2
Vay thi UCLN
n =4k [ﬁ.E"\} [:'fu'.li' F24:3n+4)=4
thi UCLN
=2k ][J:.E'\} [:'Q-'.li' t24:3n+4)=1
thi UCLN

Bai 10: Biét (@)= qypy (4¥0-a=1)

Loi gidi:
(a+ha—h)=d =deN
Goi UCLN
|a+hid S e (2)
=2hd =delU|(2 (fEL"(h)
hoac

]_ a—hd

|a+hid .
= 2ad =

]_ g—hd de U(E) d e (( n')
va hoac hoiac

(a.b)=95 4y-95  4=2
ma UCLN nén hodc

(a+ha—h)=2 d =95
Vay UCLN hoic

. . _ 10 12 15 3
Bai 11: Hoc sinh khoi 6 khi xép hang; néu xép hang , hang , hang déudu  hoc sinh. Nhung khi

. 11 Ny : ‘. . 400 , . : ‘.
xep hang  thi vura du. Biét so hoc sinh khoi 6 chua dén hoc sinh. Tinh s6 hoc sinh khoi 67
Loi gidi:

. ) a (3<a<400)
Goi s0 hoc sinh khoi 6 1a

oo A0 120 1S 3 :
Vi khi xép hang ,hang ~ ,hang  déudu hoc sinh
— a—3:10:12:15

— a—3= BC(I0,12,15)
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BONN [: 10:12:15)=00
Ta co:

N g— 3 100120 150 240: 300; 360420 ...
0 e 03123183:243:303: 303423

il g = 400 = o = 303
ma

. . 363

Vay s0 hoc sinh khoi 6 1a hoc sinh.
. ; 65kg Tlkg

Bai 12: M4t nguoi ban nam gié xoai va cam. Moi gié chi dung mot loai qua vai so luong 1a: ; ;
S8kg  T2kg  93kg . . sz

; ; . Sau khi ban mot gio cam thi s6 lugng xoai con lai gap ba lan s6 lugng cam con lai.
Hay cho biét gio nao dung cam, gid nao dung x0ai?
Loi gidi:

O3+ TI+ 58+ 72+ 93=359( ke

Téng s6 xo0ai va cam luc dau:

359

Vi s0 xoai con lai gap ba lan s6 cam con lai nén tong so xoai va cam con lai 1a s6 chia hét cho  , ma

3 .
chiacho du nén giéd cam ban di ¢6 khoi lugng chia cho  du
05 T1ART2:93 3
Trong céc so chi co chiacho du

. o Tlkg
Vay gio cam ban di 1a gid
359-T1=288(ke)
SO xoai va cam con lai:
288:4=T2(ke)
SO cam con lai:
Tlkg 72kg
Vay: cac gié cam la gié dung ; .
03kg:38ke: 93 ke
Céc gid xoai la gio dung

o . 26kg
Bai 13: Hai 16p 6A; 6B cung thu nhdt mot so giay vun bang nhau. Lép 6A cé 1 ban thu dugc ® con lai
N 1lkg 25kg N 10kg ,
moi ban thu duoc . Lop 6B c6 1 ban thu duoc con lai moi ban thu dugc . Tinh s0 hoc sinh
- o o 200kg | 300kg
moi 16p biét rang s6 gidy moi 16p thu dugc trong khoang dén .

N e

Loi gidgi:
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o wlkg)=(x=-20)11  (x=25):10
Goi s0 gidy moi 16p thu duogc 1a va

(x—15)e BC(10:11)
Do d6 va

2000 v <300 = r—15=220 = r=235

(200-20):11+1=20

S6 hoc sinh 10p 6A 1a: (hoc sinh)

(235-25):1041=22
S6 hoc sinh 16p 6B la: (hoc sinh)

Bai 14: S6 hoc sinh khdi 6 cia mot truong chua dén

- 1 . .
neu xép hang  thi khong du. Tinh s6 hoc sinh khoi 6 cua truong do.

Loi gidi:
alae NT)
Goi s6 hoc sinh 1a ’
, , 10;12;15 3 =a—3eBC(10;12:15)
Vi s0 hoc sinh khi xép hang deu du
BONN (10:12:15)y=00= ¢ —=3=00k (k e N )= a=0kk+ 3
Ma

Ta c6 bang sau:

10:12:15

ban, biét khi xép hang déu du

3

k 1 2 3 4 5

a 63 123 183 243 303

363

423

v A . A \ s A \ 1 1 1 A A a< 400
Vi s0 hoc sinh chua dén ban va khi xép hang ~ thi khong du nén
14 r . A 2 r a = 3()3 2 ~ N /4
Trong céc gia tri trén, chi co thda man bai toan

363

Vay s0 hoc sinh can tim 1a hoc sinh.

. x 20 25
Bai 15: M6t don vi bd doi khi xép hang, moi hang co nguoi, hodc
15 C 4 x
nguoi. Néu xép moi hang
. . LA 3 ; .. ) . 1000
don vi c6 bao nhi€u nguoi, biét rang s6 ngudi cua don vi chua dén ?

N

Loi gidi:
v(xe N4l <x<100)

Goi s0 nguoi cua don vi bd doi la

220 15=(x-15)20

Ta co du

uigeli.xyz

va

a:ll

nguoi, hodc
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a:25 I5=(xr—15):25
du

a:30 I5=(x—15):30
du

— (x—15)= BC(20,25.35)

20=2"525=5:30=2.35= BCNN(20,25,30)=2"5"3=300
Ta co

— BC(20,25.35)= 300k (k & V) = x— 15= 300k <> x =300k + 15

kell;2:3!

Ma ¥ <1000 nen chi xét 51550 khigg © OIS

Vi s6 bo doi khi xép mbi hang 41 ngudi thi vira du tirc 1a: - 4L 4o d6 c6 ¥ =615 thoa man bai toan

Vay don vi bd doi c6 615 ngui.

. i , A - ,.m n B
Bai 16: Cho 1a hai sO ty nhién. Goi 14 tdp hop cac udc chungcia va .  latdp hop cac udc so
Ilm+5n 9m+4n ) ... A=B
chung cua va . Ching minh rang

Loi gidgi:
d =1 CLN(1 w450, 9m +4n)=d e N

Goi
|' 1+ Snid ] 91 lm+ Sn)id | Qs + 4500 o .
L= = o=
]}I'm Fdad 1] {9+ o )ed l"f-"*hn FAdae o [ (1)
Khi d6 ta co:
|']]m FSncd ]'—1[:] Im+5n)d | i+ 200 d o
J— o= o=
lf}“” P ‘l_-:[:'.}m Fdn )l H:wn F 20 d [ (2)

Tuong tu ta co:

(1) (2) del Clmn)=deA=Bc A4
u va ta co:

. AcB
Ma

Suy ra
THET!
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	Bài 13: Một số tự nhiên chia cho dư , chia cho dư . Nếu đem số đó chia cho thì dư bao nhiêu?

