CHUYEN DE TOAN 6

CHUYEN PE UGC CHUNG LON NHAT VA BOI CHUNG NHO NHAT
CHU DE 1: CAC TiNH CHAT CO BAN VA BAI TOAN UCLN VA BCNN
PHAN I. TOM TAT LY THUYET
1. PINH NGHIA VE UOC VA BOI

Ué6e: Sb tu nhién d =0 duoc goi la udc cua s6 tu nhién a khi va chi khi a chia hét cho d . Tandi d 1a

udc cua a.

Nhdn xét: Tap hop cac uéc ciiaala U(a)={d eN:d|a}

Boi: S6 tu nhién m dugc goi la bdi ciia a = 0 khi va chi khi m chia hét cho a hay a 1a mdt udc s6 m.

Nhdn xét: Tap hop cac boi claa (a = 0)1a B(a)={0;a;2a;...;ka} k€ Z

2) Tinh chét:

- S6 0 12 boi ciia moi s6 nguyén khac 0. S6 0 khong phai 1a wdc cia bat ki sb nguyén nao.

- Cac s 1 va —1 1a wéc cia moi s6 nguyén.

- Néu U(a)={L;a} thiala s6 nguyén to.

- Sb lugng cac wéc ciia mot s6 : Néu dang phan tich ra thira s nguyén td ciia mot sd tu nhién 4 Ia

a* b’ ... thi s lugng cac udc ciia A4 bang (x+1)(y+l)(z+l)
That vy udc ctia 4 1a s6 ¢6 dang mnp ...trong do:

m c6 x+1 cach chon (131, a, a°, ...,a")

n c6 y+1 cach chon (1al, b, b°, ...,b")

p 6 z+1 cach chon (11, ¢, ¢*, ...,c%),...

Do d6, s6 lugng cac udc cia 4 bang (x+1)(y+1)(z+1)
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CHUYEN DE TOAN 6

II. Uéc chung va bji chung

1) Pinh nghia

Uéc chung (UC): Néu hai tap hop U(a) va U(b) c6 nhimg phan tir chung thi nhitng phan tr d6 goi la
udc sb chung cua a va b. Ki hiéu: UC(a;b).

Nhdn xét: Néu UC(a;b)={1} thiava bnguyén t6 cing nhau.

Uéc chung 16n nhat (UCLN): S6 d e N dugc goi 1a uée s6 chung 16n nhat cia a va b (a;b€Z) khi
d 1a phan tir 16n nhat trong tap hop UC(a;b). Ki hiéu wdc chung 16n nhit cia a va b 1a UCLN(a;b)
hodc (a;b) hodc ged(a;b).

Bdi chung (BC): Néu hai tap hop B (a) vaB (b) c6 nhitng phan tir chung thi nhitg phan tir d6 goi 1a boi
s6 chung ctia a va b. Ki hiéu BC (a;b).

Bdi chung nhé nhat (BCNN): S6 m =0 dugc goi 1a bdi chung nho nhat cia @ vab khi m 1a

s6 nho nhat khac 0 trong tap hop BC(a;b). Ki hiéu boi chung nho nhat cta a va b 1a BCNN

(a;b) hoic [a;b] hodc lcm(a;b).

2) Tinh chat

M0t s tinh chét ciia wée chung 16n nhit:
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e Neu (a,;a,;...;a, ) =1thi tandi cac sO @;;a,;...;a, nguyén to cung nhau.

e Néu (am;ak ) =1,Vm# k,{m,k} e {1;2;....;11} thi ta noi cac sd a,;a,;...;a, d6i mot nguyén t6 cung

nhau.

o (a;0)=1 va (a;c)=1thi(a;bc) =1

o (a:b;c)=((a:b);c)

eChoa>b>0

-Néu a =b.q thi (a;b)=0.

-Néu a=bg+r(r=0) thi (a;0)=(b;r).
Mot s6 tinh chét ciia bdi chung nhé nhit:

e Néu [a;b]=M thi [—;—j: .

a
o [a:sc]=[[ab];c]

o [ka,kb]=k[a,b];

o [a;b].(a;b)=ab

PHAN II. CAC DANG BAI

Dang 1: Céc tinh chit va bai toin co ban vé UCLN va BCNN

1. Phuwong phap gidi
Néu dang phan tich ra thira s6 nguyén to ciia mdt so tu nhién 4 1a a*.b”.c" ... thi s0 lugng cac udc cia 4

bang (x+1)(y+1)(z+l)

That vay uéc ciia A 1a s6 co dang mnp ...trong do:
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m c6 x+1 cach chon (131, a, a°, ...,a")

n c6 y+1 cach chon (1al, b, b°, ...,b")

p 6 z+1 cach chon (11, ¢, ¢*, ...,c%),...

Do d6, s6 lugng cac uwdc ciia A4 bang (x+1)(y+l)(z+1)

I1. Bai todan

Bai 1: Tim s6 udc cua so 18”°.

Loi gidi:

Taco: 18° =(3%2)" =32,

Vay sb ude cua s6 18” 1a (96 +1)(192+1) =97.193 =18721.

Bai 2: Chung minh rang mot so tu nhién 16n hon 0 1a s6 chinh phuong khi va chi khi s6 udc s6
cta no 1a so 1é.
Loi gidi:
7 *
Gia st n=p,".p5’...p,* v6i p, nguyéntova a, € N .

n 1a s6 chinh phuong khi va chi khi q,,a,,...,a, 1a cac s6 chan khi d6 (al + 1)(a2 + 1)...(ak + 1) 1a s6 1é.

Mat khac (al + 1)(a2 + 1)...(ak + 1) 1a s6 cac s6 wdc ctia n, do d6 bai toan duge chirmg minh.

Bai 3: Mot s6 ty nhién # 13 tong binh phuong cta 3 s6 ty nhién lién tiép. Ching minh rang n
khong thé c6 dung 17 ude sb.

Loi giai
Téng binh phuong ciia 3 s ty nhién lién tiép c6 dang :
n= (m - 1)2 +m’ + (m + 1)2 =3m’ +2 khong thé 1a sé chinh phuong.

Néu n c6 dang 17 woc sb thi n 13 sé chinh phuong (bai toan 1), vo li. Tir d6 suy ra diéu phai
ching minh.

Bai 3: Cho (a,b) =1;a > b. Ching minh rang:
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a) (a,a+b)=1 ¢) (ab,a+b)=1
b) (b,a—-b)=1 d) (a’,a—-b)=1
Loi giai

. :d . .
a) Dit (a,a+b)=d(deN ):{“ ) D bid=deUC@b)=d cUUC(ab)=1id = d =1
a+o:

ab:d

b,a+b)=d = .
) (ab,a+b) {a+b:d

Gia stir d #1. Goi p 1a sb uéc nguyén t6 cia d (1 sé tw nhién khac 1 bao gio ciing ton tai it nhat mot udc
ab:p

nguyén t6) :dfp:{ )
a+b:p

a:b=b:p

Ta co: abfp:{ = peUC(a,b)= peU(ucln(a,b))=1:p= p=1(vd ly)

b:p=aip
Vay d =1= (ab;a+b) =1

. : Yip=>aip=b:

a’b:d a’bip a. P C_ZP P

d) = . =1 |b:p=>aip
a—b:d a-b:p

a-b:p
Bai 3: Biét rang abc 1a bdi chung cua ab;ac;bc. Chtrng minh rang:
a) abc 13 bdi cua be b) abc 12 boi cua 11
Loi gidgi
a) abc:ab <> 10ab+ciab < ciab < c=0 (do ¢ c6 mot chit s6, ab cb hai chit s6)

{%SE

c=0

= (100a +10b):10a = b:a
Pit b=ak(keN")

- {“b“b“ = 100a +10b:(10b+a) = 99a:10b +a = 99a:10ak +a = 99:10k +1=> 10k +1=11

c=0;b=ak
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Sk=1=a=b;c=0

Vi abciac = abcibe = dpem

b) abc=aa0=110a‘11= dpcm

Bai 4: Biét rang [a,b].(a,b) =ab

a. [a,b]=600;(a,b) nhé hon 10 l1an (a, b). 86 thit nhét la 120, tim s4 thi hai

b. (a, b) = 12, [a, b] 16n gap 6 1an (a, b). SO thi nhit 14 24, tim s6 thi hai

c. Téng cua hai s6 bang 60, téng gitta UCLN va BCNN cuia chung 12 84. Tim hai s6 d6
a. Ta c6: (a,b)=600:10=60;(a,b).[a,b] = ab = 60.60 =120.6 = b =300

b. S6 thir hai 1a 36

c. Goi hai sd phai tim la: ava b

(m,n)=1 ) ab d*.mn

.5 [a,b] = = =dmn
m,ne N (a,b) d

(a,b)=d, dat a=dm;b=dn :>{

Co: d+dmn=4< d(mn+1)=4(1)

Vi tong ctia hai bang 60 nén d(m +n) = 60(2)

Te (1)(2) =1,2,3,4,6,12=d = d =12(thoa.man) = m =2;n =3 < a =24;b =36
Hodac m=3;n=2=a=36;b=24

Dang 2: Tim s6 nguyén n dé théa min diéu kién chia hét

I. Phwong phdp gidi i o ) ) . i
Tach s6 bi chia thanh phan chira an s6 chia hét cho so6 chia va phan nguyén du, sau do dé thoa
mén chia hét thi s6 chia phai 1a u6c cta phan sb nguyén du, tir d6 ta tim duoc s6 nguyén n thoa
min diéu kién.

I1. Bai toan

Bai 1: Tim s tu nhién n dé 5n+14 chia hét cho n+2.
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N e

Taco: Sn+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) 1a uéc cua 4.
o (n+2)e f1;2:4)

Do d6 7 €10;2}

Vay voi ne {0;2} thi (5n+14) chia hét cho (n+2).

n+15

14 s6 tu nhién.
n+3

Bai 2: Tim so0 ty nhién n dé

Loi gidi:
n+15
n+3

beé

1a s6 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) 12 U(12) = {1;2;3;4;6;12} .
& nef{13;9).

+15
Vay voi n € {0;1;3;9} thi &
n+3

la sO tu nhién.

Bai 3: Tim s ty nhién n dé (n”+3n+6)i(n+3).
Loi gidi:

Ta co: (n2+3n+6)§(n+3)

Suy ra: [n(n+3)+6 |{(n+3) < 6i(n + 3)

Do d6 n+3 € U(6)={1;2;3;6}
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Vay n=0;n=3 thi (n* +3n+6)i(n+3).

\. \ £ A 2 oaa 2 4n+S5S o A
Bai 4: Tim s6 nguyén n dé phan so c6 gia tri 1a mdt s6 nguyén.

n—

Loi gidi:
- 2(2n-1
Ta cé: 4n+5 _4n-2+7 _ (2n )+7:2+ 7
2n—1 2n—1 2n—1 2n—1

T~ 1s LA A A ez 4n+S5 o A \ . A
Vi 2 1a s6 nguyén nén dé la s0 nguyén thi la s6 nguyén

n-1 n—
Suyra 2n—1le U(7)={—7;—1;l;7}
o 2ne{-6,0;2;8} & ne{-3;0;1;4}

dn+5

c6 gia tri 1a mot sd nguyén.
2n-1

Vay véi ne{-3;0;1;4} thi

Bai 5: Tim so0 tu nhién 7 dé€ biéu thire sau la so tu nhién:

_2n+2+5n+17 3n

B _
n+2 n+2 n+2
Loi gidi
Ta co:
B_2n+2+5n+17_ 3n _2n+2+5n+17—3n_4n+19_4(n+2)+11_4+ 11
n+2 n+2 n+2 n+2 n+2 n+2 n+2

Pé B la sb tu nhién thi 1a s6 tu nhién

n+2
= 11i(n+2)= n+2e U(11)={-1L-LL11}
Don+2>1nén n+2=11=n=9.
Vay n=9 thi B 1a s6 tu nhién.

(k+1)2

1a mot sd nguyén duong.
k+23 ) s 8

Bai 6: Tim k nguyén duong 16n nhat dé ta c6 s6 n =

Loi giai
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k+1Y 12 k+23)(k—21)+484 ,
Tacc'):n:( +1) =k +2k+1:( il )( )+ =k—l+ﬁ,keZ+nlém©tS6
k+23 k+23 k+23 k+23

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

5 k+23=121 k=98
Taco 484 =22°=4.121=4421= =
k+23=44 k=21

Véi k=98, taco n=381

Vo1 k=21,taco n=11

Vay gia tri £ 16n nhit thoa man yéu cu bai toan 1a 98.

Dang 3: Tim s6 tw nhién khi biét diéu kién vé tong, tich, thwong cac s6 va dir kién vé UCLN, BNCC.
1. Phwong phap giai

- Biét UCLN(a, b) =k thi a=km va b=kn voi UCLN(m, n) = 1 (12 diéu kién ctia s6 m, n can tim), tir d6

timdugcavab

- Biét BCNN(a, b) =k thi ta goi UCLN(a, b) =d thi a =md va b=nd véi UCLN(m, n) = 1
(la diéu kién cta sb m, n can tim), tur d6 tim dugc a va b.

11. Bai todn

Bai 1: Tim hai s6 nguyén duong a;b biét a+b =128 va UCLN(a, b) = 16.
Loi gidi:

Diéu kién: a,b e Z*

Giast 0<a<b.Tacod UCLN(a, b) =16

=a=16m;b=16n véi (m,n eZ*); UCLN(m,n)zl;m <n

Biét a+b=128=16(m+n)=128=m+n=8

Vi UCLN(m, n) =1 nén ta co6 hai truong hgp cia m va n

Truong hop 1: m=1,n=7=a=16,b=112

Truong hop 2: m=3,n=5=a=48,b=80
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Bai 2: Tim hai s6 tu nhién a, b, biét rang: a+b=162 va UCLN(a, b) =18
Loi gidi:

Diéukién: a,beN.Gidso a<bh

Tacod: a+b=162, (a,b)=18
a=18m

Dat V6i (m,n)=1,m<n
b=18n

Tu a+b:162318(m+n)=162:>m+n=9

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

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

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

Bai 3: Tim hai s6 nho hon 200, biét hiéu ctia chung bang 90 va UCLN 14 15
Loi gidi:

Goi hai s6 can tim 1a ;b (a,b € N;a,b <200)

Taco: a—b=90; (a,b)=15

Pt a m N (m,n) - (m,n) 1
15 90

b=15n = m—-n==6
o 15m < 200 m<13
Laicé: q,b <200 = =
1517 <200 n<l13
m n a b
13 7 195 105
11 5 65 75
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7 1 85 15

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

Bai 4: Tim hai s6 tu nhién c6 tich bang 432 va UCLN bing 6.
Loi gidi:

Goi hai s6 tu nhién can tim 13 a,b . Diéu kién: a,b e N.

Taco: ab=432; (a,b)=6(a<b)

bat a=6m,b=6n vé6i(m,n)=1vaim< n =36mn=432=mn=12

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

Viy (a,b)=(6;72),(18,24).
Bai 5: Tim hai s0 a,b biét 7a =11b va UCLN(a;b)=45.

Loi giai
T 7a=11b suyra a>b

a =45a,

T UCLN(a;0)=45 = {b _ 45, (a;;b,)=1,(a, = b))

.a 11 a 11 a =11 a=45.11=495
Ma: —=—1l="T= a;b)=1=>
Y57 b 7 {b1:7 i (a3h) {b=45.7=315

Vay hai s6 a,b cantim 1a a =495 vab=315.

Bai 6: Cho a =1980,5 = 2100.

a) Tim (a,b) va [a,b].

b) So sanh [a,b].(a,b)vé6i ab. Chimg minh nhan xét d6 ddi véi hai sé tw nhién ava b khac 0ty .

Loi gidi
a) 1980 =23°5.11, 2100 =2%3.57.
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UCLN(1980, 2100) = 2%.3.5=60

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

b) [1980,2100]-(1980,2100) =1980.2100 ( déu bang 4158000). Ta s& ching minh rang [a,b].(a,b) =ab

Cdach 1. Trong cach giai ndy, cac thira sb riéng ciing duoc coi nhu cac thira s chung, chiang han a chua
thira s6 11,5 khong chira thira s 11 thi ra coi nhur b chira thira s6 11 v6i s6 mii bang 0. V&i cach viét nay,

trong vi du trén ta co:
1980=2°35.711.
2100=2°3.5"7.11"
(1980,2100) 14 tich cac thira s6 chung v6i s6 mil nho nhat 22.3%.5.7°.11° = 60. [1980,2100] 14 tich cac
thira s6 chung v&i s6 mil 16n nhat 22.3%52.7.11 = 69300.

Béy gid ta chimg minh trong trudng hop tong quat:
[a,b].(a,b)za.b (1)

Khi phan tich ra thira sb nguyén t6, cac thira s6 nguyén t6 & hai vé cua (1) chinh 1a c4c thira s6 nguyén tb

c6 trong ava b. Ta s& chung to6 rang hai vé chira cac thira s0 nguyén to nhu nhau véi sO mi twong tng

bang nhau.

Goi p 1a thira s6 nguyén té tily ¥ trong cac thira sb nguyén té nhu vay. Gia st sb mil ciia p trong a 13 x,
sd mil ciia p trong b1a ytrong d6 x va y c6 thé bang 0. Khong mat tinh tong quat, gia sir rang x > y.
Khi d6 vé phai ctia (1) chira p voi sé mil x+ y. Con & vé tréi, [a, b] chita p v6i sb mil x, (a, b) chir p
v6isd mil y nén vé trai ciing chira p v6i s mil x + y.

Cdch 2. Goi d =(a,b) thi a=da',b=db" (1), trongdo (a',b")=1.

bat %b =m (2) , ta can chting minh rang [a,b] =m.

bé chirng minh diéu nay, can chirng to ton tai cac sO tu nhién x, y sao cho m=ax, m=>by va(x,y)=1.
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That vay tur (1) va (2) suy ra m:a.gzaby,
a , ‘ D Do
m:b.gzba. Do d6, tachon x=>b,y=a, thé thi (x,y)zl vi (a,b)zl.

Vay %b =[a,b], tic 1a [a,b].(a,b) = ab.

Bai 7: Tim hai s6 ty nhién biét ring UCLN cua chung bang 10, BCNN cua chung bang 900.

Loi giai

Goi cac s6 phai tim 12 a va b ) Diéu kién: a,beN. Giastt a<b.

Ta ¢6 (a,b)=10 nén. a=10a, b = 10b", (a,b)=1a'<b'. Do 6 ab=100a'b' (1). Mit khac
ab = [a,b].(a,b) =900.10 =9000 (2).

Tu (1) va (2) suyra a'b'=90. Ta co cac truong hop :

a 1 2 3 4
b' 90 45 18 10
Suy ra:
a 10 20 50 90
b 900 450 180 100

Bai 5: Tim hai s6 tu nhién a,b sao cho tong cia UCLN va BCNN 1a 15.
Loi gidi
Diéu kién: a,beN. Gidsir a<b.

a=d.a,

b=dub, (al <b1)’(a1;b1):1,Véd< 15

Goi d=UCLN( a; b) = {

Nén BCNN(a; b) = a,.b,.d

Theo bai ra ta co: d +a.bd =15=>d(1+a,b)=15=>d eU(15)={1;3;5;15} ,Ma d < 15, Nén

. lag=2=a=2
hoidc
b=T=b=17

a=1=>a=1

TH1:d=1=ab =14=
b=14=b=14

a=1=a=3

TH2:d=3=a.b =4=
b=4=b=12
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a=l=a=5

TH3:d=5=ab =2=>
b =2=b=10

Vay céc cap sb (a;b) can tim 1a : (1:;14),(2;7),(3;12),(5;10) va dao nguoc lai.
Bai 8: Tim hai s6 nguyén duong a,b biét ab=216 va UCLN(a,b)=6.

Loi gidi

Ditukién: a,beZ". Gid st a<b.Tacd UCLN(a,b)=6.
:>a=6m;b:6n(m,neZ*);UCLN(m,n)zl;mSn

Biét ab =216 => 6m.6n =36mn=216=>mn =6

Vi UCLN(m,n) =1 nén ta c6 hai truong hop

Truong hop 1: m=1,n=6=a=6,b=36

Truong hop 2: m=2,n=3=a=12,b=18

Vay hai sb can tim 1a (a,b) € {(6;36);(12;18)} .

Bai 9: Tim hai s6 nguyén duong a.b biét % =2,6 va UCLN(a,b)=5 .
Lot giai

Diéu kién: a,b e Z*

UCLN(a,b) =5 =>a=5mb= Sn(m,n € Z+);UCLN(m,n) =1

, 1
Biét %=2,6:ﬂ=2,6=?3 v6i UCLN (m, n) = 1.
n

=>m=13van=5=a=65va b=25.

Bai 10: Tim a,b biét a+b =42 va BCNN (a,b)=72.
Loi giai
Goi d =UCLN(a,b)= a=md;b=nd véi m,ne Z"; UCLN(m,n)=1

Khong mat tinh tong quat, gid st a <b nén m<n
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Biét a+b=42=dm+dn=d(m+n)=42(1)
Biét BCNN (a,b)=72= mn.d =72(2)
= d la u6c chung cua 42 va 72 = d € {1;2;3;6}

Lén luot thay céc gia trj ciia d va (1) va (2) d¢ tinh m, n ta thdy chi c6 truong hop d =6 thi m+n=7 va
mn=12

= m=3;n=4 (thoa min cac diéu kién ctia m va n)

Viy d =6 va a=3.6=18;h=4.6=24.

Bai 11: Tim hai s6 nguyén duong a,b biét ab =180, BCNN (a,b)=60.

Diéu kién: a,beZ"

Dat UCLN(a,b) =d =>a=md;b=nd véi UCLN(m,n) =1= BCNN(a,b) =m.an.d

Biét ab=180 = m.nd* =180 = d = UCLN(a,b)= ab____180_,
BCNN (a,b) 60

Tir day bai toan da biét ab =180 va UCLN(a,b)=3
= a=3;b=60 hodc a=12;b=15.

. a 4
Bai 12: Tim a,b biét %zg vd BCNN (a,b)=140.

Loi gidgi
bat UCLN(a,b)=d .
%, mit khac UCLN(4,5)=1=a=4d;b=>5d
Ma BCNN (a,b) =140, nén UCLN(a,b)=7

. a 4
Tir day bai toan da biét % = vi UCLN(a.b)=7
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=a=28;b=35.

Bai 13: Tim hai s ty nhién a,b biét a—b=7 va BCNN (a,b)=140

Loi giai

Diéu kién: a,beN.

Goi d =UCLN(a,b)= a=md:b=nd(m,ne Z");UCLN (m,n)=1
Biét a—b=T=dm—dn=d(m-n)=7(1)

Biét BCNN (a,b) =140 = m.n.d =140(2)

= d 1a w6c chung ctia 7 va 140

=d e{l;7}

Thay lan luot cac gia tri d vao (1) va (2) dé tinh m, n ta duoc két qua duy nhit d =7 thi m—n=1 va
mn=20=m=35;n=4 (théa man UCLN(m,n)=1)

Vay d =7 va a=5.7=35;b=4.7=128.

Bai 14: Tim hai s6 ty nhién a,b biét a+b=96 va UCLN(a,b)=6

Loi gidi

Diéu kién: a,beN. Gid st a>b.
BiétUCLN(a,b)=6:>a=6m;b=6n(m,neZ+);U’CLN(m,n)=1;m>n
Ma a+b=96 nén 6m+6n=96=>m+n=16

Ma UCLN (m,n) =1 nén c céc trudng hop ctia s6 m, n nhu sau

Truong hop 1: m=11;n=5=a=66;b =30

Truong hop 2: m=13;n=3=a=78;b=18

Truong hop 3: m=15n=1=a=90;b=6

Vay hai s6 can tim 1 (a,b) € {(66;30);(78;18);(90;6)} .
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Bai 15: Tim hai s6 tu nhién biét tong cta ching bang 504 va UCLN ctia ching bang 42
Loi giai

Goi cac s6 phai tim 1a a va b Didukién: a,beN.Gia st a>b.

Biét UCLN(a,b) =42 = a =42m;b = 42n(m,n € Z*);U’CLN(m,n) =1(m>n)

Ma a+b=504=42m+42n=504 =>m+n=12

Vi UCLN(m,n) =1, nén co cac truong hop cua s6 m, n nhu sau

Truong hop 1: m=11n=1=a=462;b=42

Truong hop 2: m=T,n=5=a=294;b=210

Vay hai sb can tim 1a (a,b) € {(462;42);(294;210)} .

Bai 16: Cho ne N, tim s6 nguyén té p ¢6 2 chit sé sao cho p :UC(Zn —-3;3n +15)

Loi gidi
Visdé p=UC(2n-3;3n+15)

= p cling la uéc cua hiéu 2(3n+15)-3(2n-3) =39
Ma p la s nguyén tb c6 hai chit sbnén p=13.
Vay sd nguyén to can tim 1a p =13.

Bai 17: Tim hai s ty nhién c6 tich bang 300 va UCLN bang 5.
Loi gidi

Goi cac s6 phai tim 13 @ va b. Diéu kién: a,hbeN. Gidsir a>b.

Biét UCLN(a,b)=5=a=5m;b= 5.n(m,n € Z*);U’CLN(m,n) =1(m>n)
Ma ab =300 nén = m.5.n.5=300=mn=12

Ma UCLN (m,n) =1 nén c céc trudng hop ctia s6 m, n nhu sau

Truong hop 1: m=12;n=1=a=60;b=5
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Truong hop 2: m=4;,n=3=>a=20;b=15
Vay hai s6 can tim 1a (a,b) e {(60;5);(20;15)} )
Bai 18: Tim hai s6 tu nhién a va b (a<b), biét: UCLN(a,b)=300; BCNN (a,b)=900.

Loi gidi

Diéu kién: a,beN.

Vi UCLN(a,b)=10 va a<b

=a=10mb= IOn(m,n € Z+); UCLN(m,n)=1(m <n)=> BCNN (a,b)=10.m.n

Ma BCNN (a,b)=900 nén mn =90. Khi d6 c6 céc truong hop ciia sé m, n nhu sau
Truong hop 1: m=5,n=18= a=50;b=180 (théa man)

Truong hop 2: m=9;n=10=a =90;b =100 (théa man)

Vay hai s cn tim 1a (a,b) € {(50;180);(90;100)} .

Bai 19: Tim hai s6 tu nhién a va b, biét: BCNN(a,b) =300; UCLN(a,b) =15a+15=b.

Loi gidi

Diéu kién: a,beN.

Vi UCLN(a,b)=15, nén t6n tai céc s ty nhién m va n khéc 0, sao cho:

a=15m;b=15n(1) va UCLN(m,n)=1(2)

Vi BCNN(a,b) =300, nén theo trén ta suy ra BCNN(ISm,lSn) =300=1520= BCNN(m,n) =20
Vi a+15=b:>15m+15+15n:>15(m+1)=15n:>m+1=n

Trong céac truong hop théa mén didu kién (2) va (3) thi chi c6 truong hop m=4;n=35 13 thoéa man diéu
kién (4)

Vay m=4;n=35 ta dugc cic s6 phai tim 1a ¢ =15.4=60;b=15.5=75.

Bai 20: Tim hai s6 ty nhién a va b, biét: BCNN (a,b)=420; UCLN(a,b)=2La+21=5
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Loi gidi

Diéu kién: a,beN.

Vi UCLN (a,b) =21, nén ton tai cc s tu nhién m va n khéc 0, sao cho:
a=21m;b=21In (1) va UCLN(m,n)=1 (2)

Vi BCNN (a,b) =420 = BCNN (21m,21n) =420 = 21.20 = BCNN (m,n) =20(3)
Via+2l=b=2Im+21=21n=21(m+1)=2ln=>m+1=n(4)

Trong céc trudng hop thoa mén diéu kién (2) va (3) thi chi ¢ trudng hop m=4;n=5 hoic m=2;n=3 1a

thoa man diéu kién (4)

Vay m=4;n=5 hodc m=2;n=3 ta duoc cac sé phai tim la: @ =21.4=84;h=21.5=105.
Bai 21: Tim hai s6 ty nhién a va b, biét: UCLN(a,b) =5;BCNN (a,b)=300.
Loi gidi

Diéu kién: a,b e N. Gid st a > b,

Biét UCLN(a,b)=5=a =5m;b= Sn(m,n € Z+);U’CLN(m,n) =l,m>n

= BCNN(a,b) =S5mn

Ma BCNN (a,b)=300=>5mn =300 <> mn =50

Vi UCLN(m,n) =1 nén ta co cac truong hop cia sé m, n nhu sau

Truong hop 1: m=60,n=1=a=300,b=5

Truong hop 2: m=20,n=3=a=100,b=15

Truong hop 3: m=12,n=5=a=60,b =25

Vay hai s6 can tim 1a (a,b) €{(300;5);(100;15);(60;25)} .

Bai 22: Tim hai s6 ty nhién a va b, biét: BCNN(a,b)=180;UCLN(a,b)=12
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Loi giai
Dicu kién: a,beN. Gid su a > b.

Biét UCLN(a,b)=12= a=12m;b=12n(m,ne Z"); UCLN (m,n)=1m>n

= BCNN(a,b) =12mn

Ma BCNN (a,b)=180= mn =15

Vi UCLN (m,n) =1 nén ta c6 cc truong hop ctia so m,n nhu sau

Truong hop 1: m=15,n=1=a=180,b=12

Truong hop 2: m=5,n=3=a=100,b=15

Truong hop 3: m=12,n=5=a=60,b =25

Vay hai s6 can tim 1 (a,b) € {(180;12);(100;15);(60;25)} .

Bai 23: Tim hai s6 ty nhién biét tong UCLN va BCNN cua ching bang 23

Loi giai

Goi hai s6 tu nhién can tim 13 a,b va gid sit a > b

bat UCLN(a,b) =d=>a=md;b=nd v6i m,ne Z*;UCLN(m,n) =lm>n= BCNN(a,b) =dmn
Ma UCLN(a,b)+BCNN (a,b)=23 nén d(mn+1)=23=d 1a uéc cua 23 hay d € {1;23}

Xét d=1, tacoO mn+1=23 < mn=22 vbi UCLN(m,n) =1 nén ta c6 cac truong hop cua m,n nhu sau:
Truong hop 1: m=22,n=1=a=22,h=1

Truong hop 2: m=1,n=2=a=11,b=2

Xét d =3, tacdé mn+1=1< mn=0 (khong thoa man)

Véy hai s6 can tim 1 (a,b) € {(22;1);(11;2)}

Bai 24: Tim hai s tu nhién biét hiéu ctia chung bang 84, UCLN cua ching bang 28 va cac sé dé trong
khoang tir 300 dén 400.
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Loi gidi

Goi cac s6 phai tim 12 @ va b. Diéu kién: a,hbeN.

Ta c6 UCLN(a,b) =28 = a =28k;b=28¢véi k,q € N" va k,q nguyén t6 cing nhau

Tacé a-b=84=k—-g=3

Theo bai ra ta c6 300<bh<a<440=10< g <k <16. Chon hai s6 c6 hiéu bang 3 trong khoang tir 11 dén
151a11va14;12va 15

Chi c¢6 11 va 14 13 hai s6 nguyén t6 cing nhau = ¢ =11;k =14 = a =28.11=308;b = 28.14 =392

Vay hai s6 can tim 13 308 va 392.

PHAN III. BAI TOAN THUONG GAP TRONG PE HSG

Bai 1: Tim tit ca cac s tu nhién khac 0: ¢ va b, sao cho: (a,b) =1 va Z;bz = l
a +b° 25
(Thi hoc sinh giéi TP. Ho Chi Minh niam 1992 — 1993)
Loi gidi

Goi (a+b,a’+b’)=d = a+bid va a’+b’id

= a’+2ab+b*id = 2abid vi (a,b)=1

= (ab,a+b)=1=(2ab,a+b)=(2,a+b)

= d 1a uc s6 cta (2ab,a+b)= d laude sd cia (2,a+b)

—d laudcsdcna2 = d=1hoic d=2.

, a+b=7 a+b=7 a=3 a=4
Neud=1= & & hoac <
a*+b*=25 |ab=12 b=4 b=3

a+b=14

vO nghiém.
a’+b* =50 gt

Néu d:2:>{

Tém lai (a,b) € {(3;4)(4:3)}
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Bai 2: Tim tit ca cac cip sb (a,b) nguyén duong théa man hai diéu kién:

1) a,b déu khac 1 va udc sé chung 16n nhat cia a,b 1a 1.

ii) S6 N =ab(ab+1)(2ab+1) c6 ding 16 wéc s6 nguyén duong.

(Trich d@é hoc sinh gidi toan Pdik Lk nam hoc 2017-2018)
Loi gidi
Ta c6: N =ab(ab+1)(2ab+1) chia hét cho céc so:

La;b(ab+1)(2ab+1);b;a(ab+1)(2ab+1);(ab+1);(2ab+1);(ab+1)(2ab+1); ab;
ab(ab+1);ab(2ab+1);N;a(ab+1);a(2ab+1);b(ab+1);b(2ab+1)

Hay N =ab(ab+1)(2ab+1) ¢6 16 udc duongNéndé N chi c6 dung 16 uée duong thi

a;b;ab+1;2ab+1 1a sb nguyén t6. Do a,b>1=ab+1>2

Néu a,b cung 1é thi ab+1 chia hét cho 2 nén 13 hop sé (v6 1y). Do d6 khong mat tinh tong quat, gia sir a
chin b 1&¢ =>a=2.
Ta ciing c6 néu b khong chia hét cho 3 thi 2ab+1=4b+1 va ab+1=2b+1 chia hét cho 3 1 hop s6 (vo
Iy)=b=3.

Vay a=2;b=3.

m+l n+l . R
+—— la s0 nguyén.
n m

Bai 3: Cho hai s0 ty nhién m va n thoa man

Chtrng minh wdc chung 16n nhat cia m va n khong 16n hon Vm+n .
(Trich d@é hoc sinh gidéi Hai Dwong nam hoc 2004-2005)
Loi gidgi

Goi d 1a UCLN(m,n) suy ra m*,n*,mn cung chia hét cho d>.

m+1 n+l m*+n*+m+n
Do + =

12 s0 nguyén nén m> +n’ +m+ n cling chia hét cho d°.
n m mn

Suy ra m+n chiahétcho d* =>m+n>d* =>Jm+n>d.
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Bai 4: Cho ba s nguyén duong a,b,c d6i mot khac nhau va dong thoi thoa man céac diéu kién:

1) a lauwdccua b+c+bc,
i1) b la udc cia a+c+ac,

1i1) claudccua a+b+ab,
a) Hay chi ra b ba s6 (a,b,c) thoa man céac diéu kién trén.
b) Chimg minh rang a,b,c¢ khong thé dong thoi 1a cac sb nguyén to.

(Trich dé vao 10 Chuyén Su Pham Ha Néi nam 2007-2008)

Loi gidi
a) D& thay bo s6 (a,b,c)=(1,3,7)théa man dé bai
b)bat S=a+b+c+ab+bc+ca.
Tu gia thiét suy ra S chia hét cho a,b,c.
Vi a,b,c d6i mot khéc nhau, do d6 a,b,c dong thoi 1 céc s0 nguyén to thi Siabe hay S =k.abc (ke N)

Khong mét tinh tong quat, gia st a<b<c.

Néu a=2 thi b,c déulé = b+c+bc 16 nén khong chia hét cho 2.
Dod6 a23 nén b25,c>7.Tu S=kabc (keN) suyra

0<k=i+i+i+l+l+l<1:>ke£N
ab ac bc ¢ b a

Vay a,b,c khong thé dong thoi 1a cac sd nguyén td.
Bai 5: Tim a,b biét:

a) [a,b]+(a,b) =55

b) [a,b]—(a,b)=5

¢) [a,b]+(a,b)=35

a) Goi a=da';b=db" va (a',b')=1.Ta co: [a,b]z%bzda'b'
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Theo dé bai, ta c6: da'b'+d =55 hay d(a'b'+1)=55. Nhu vdy a'b'+1 1a u6c ciia 55, mat khic
a'b'+1>2.

Ta c6 lan luot

d a'b'+1 a'b' a' b' a b
11 5 4=2° 1 4 11 |44
1 10 |5 50

5 11 10=2.5
2 5 10 |25
L 54 |1 54

1 55 54=23

2 27 2 27

b) Giai twong tu cdu a) ta dugc: d(a'b'— 1) =5. Tu do:

d a'b'-1 | a'b' a' b' a b
6 1 6 1
1 5 6
3 2 3 2
5 1 2 2 1 10 5

¢) C6 6 cap sb (1, 36), (4, 9), (5, 40), (7, 42), (14, 21), (35, 70).

Bai 6: Tim|[n,n+1,n+2]
Pat A=[n,n+1]va B=[4,n+2] . Ap dung tinh chit [a,b,c]=[[a,b],c] ,tacd B=[nn+1,n+2]
D thay (n,n+1)=1,suyra [n,n+1]=n(n+1) do [a,b].(a,b)=ab

n(n+l)(n+2)
(n(n+1),n+2)

ab

(a.b)

Goi d :(n(n+1),n+2) . Do (n+1,n+2)=1 nén d:(n,n+2)=(n,2)

Lai ap dung tinh chét [a,b] = thé thi [n,n +1,n+ 2] =

Xét hai truong hop:
n(n+1)(n+2)

-Néu n chinthi d =2,suyra [n,n+1,n+2]=
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-Néu n 1&thi d =1,suyra[n,n+1L,n+2]=n(n+1)(n+2)

Bai 7: Tim n e N biét n<30 dé cacsd 3n+4 va Sn+1 c6 ude chung 16n hon 1.

Goi d 1a mdt uc chung ctia 3n+4 va 5n+1 (d eN')

Tac6 3n+4id va 5Sn+1id nén 5(3n+4)-3(5n+1)id ©17=d e{1;17}

Dé 3n+4 va 5n+1 co ude chung 16n hon 1, ta phai c6 3n+4:17

Hay 3(n—-10):17 ma UCLN(3,17) =1 nén (n—10):17

Do d6é n—-10=17k (keN).

VineN,n<30=-10<n-10<20 nén k {0;1}.

V6i k=0=n=10,khi d6 3.10+4:17 va 5.10+1:17 (théa min)

V6i k=1=>n=27,khi d6 3.27+4:17 va 5.27+1:17 (théa méin)

Vay ne{10;27}.

Bai 8: Tim hai s0 nguyén duong biét a+2b =48 va UCLN(a,b)+3.BCNN (a,b)=114.
a=d.a,

(ah) =1
bodp (40)

Goi UCLN(a,b)=d = {

Ma: a+2b=48=d.a +2db =48=d(a,+2b)=48=>d eU(48) (1)
Ta lai c6: UCLN (a,b)+3.BCNN (a,b) =114
=d+3.a.b.d=114=d(1+3.a.b)=114=dcU(114) (2)
Tur (1) va (2) suy ra d eUC(48,114) ={1;2;3;6}

Ma: d(1+3.a,5)=114=338=d3=d =3 hoic d =6

(loat)

a,+2b =16 a,+2b =16
TH1: d =3=

=
1+3a,b, =38 |3a.b =37
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a,+2b =8 a,+2b =8 a=2=a=12
TH2: d=6=

= =
14+3a,.b, =19 a.b =6 b=3=b=18
Vay a=12 va b=18.

Bii 9: Cho m,n e N,1<m <n. Chimg minh ring: (22” +1,27 +1) -1

(22”" +1)(22”’2 +1)(22"’2 —1)
(27 +1)(27 1) (27 +1) (2 -1}

Do d6 (22” +1)—(22” —1)=2Ed:>d =1 (vi d 1&)

Vay (22” +1,27 +1) =1.

Bai 10: Cho 1<m,neN. Tim (2" -1,2"-1)

>

Loi gidi
bat dz(m,n). Khi d6 ton tai cac s6 tu nhién r,s sao cho rn—sm=d.
Pit d,=(2"-1,2"-1)=d, .

Ta co:

2" —1:27 -1 (vi nid)

2" —1:29 -1 (vi mid)

Do d6 d,:2* -1
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2" —1id, = 2" ~1id,

m _qom _ gem (omimsm _1) _ o (9d _1):
2’"—13d1:>2”"_1;d1:>2 2m =2 (27 -1)=2" (2" -1):d

Mat khac: {

Ma (2,d,)=1=2" -1,
T d6 suy ra d, =29 1.
Vay (27 -1,2"-1)=2"" 1.

Bai 11: Cho a,m 1a cac s6 nguyén 16n hon 1. Chirng minh rang: (1+a +a’+..+a"",a —l) = (m,a —1).
Loi giai

Giast d|(1+a+..+a"") va d|(a-1), suy ra:
d|(a’”‘1 —1)+(a’”‘2 —1)+...+(a—1)+m:>d|m.

Vay d|m va d|(a-1).

Nguoc lai, néu d |a va d|(a~1) thi d(m"" +...+a+1)

Vay (l+a+a2+...+am_1,a—l)=(m,a—1).

Bai 12: Ching minh r.':ing néu a,b,c 1a cac sb 16 thi (a;b,b;c,c;aj:(a,b,c).

Loi gidi
Gia st d|a,b|d,c|d thi d l&.

a+b.

Taco a+bid va a+bi2=a+bi2d(do (2,d)=1)=>——id

Tuong tu: b;CEdVé C;afd
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Vay d 1a ude cia 2F2 Dte cta
2 72 2

3

Nguoc lai, gid st d 1a udc cua a;—b’b;-c,c-;a thi d la udc cua a+b+c;a_b;-c=a.

Tuong tu d |b va d|c.

a+b b+c c+a
Vay: 5 5 = 7b’ .
i ( 2 2 2 j (a c)

Bai 13: Tim tat ca cac cap sd (a;b) nguyén duong théa mén hai diéu kién:

i) a;b déu khac 1 va udc sb chung 16n nhat cia a;b 1a 1.

ii) S6 N = ab(ab +1)(2ab + 1) c6 ding 16 udc sb nguyén duong.

Ta c6: N =ab(ab+1)(2ab+1) chia hét cho cac s6 :
La;b(ab+1)(2ab+1);b;a(ab+1)(2ab+1);ab+1;ab(2ab +1);2ab +1; N;ab;
(ab+1)(2ab+1);b(ab+1);a(2ab+1);a(ab+1);b(2ab+1) c6 16 udc duong. Nén dé N chi c6 dung 16
udc duong thi a;b;ab+1;2ab+1 14 s6 nguyén t6. Do a,b>1= ab+1>2

Néu a;b cung 1é thi ab+1 chia hét cho 2 nén 1a hop s6 (v 1y). Do d6 khong mit tinh téng quat, gia sir a
chén b 1é thisuy ra a =2.

Ta ciing c6 néu b khong chia hét cho 3 thi 2ab+1=4b+1 va ab+1=2b+1 chia hét cho 3 1a hop sb (vo
1Y), suy ra b =3.

Vay a=2,b=3.

Bai 14: Tong cac s ty nhién Ay, 0yy...slyy bang 999. Hoéi udc s6 chung 16n nhat ctia chiing c6 thé nhan gia

tri 16n nhit bang bao nhiéu ?

Loi giagi

Gia st d =(a,,a,,...,a,) khi d6 a, +a, +...+a,, =999:d , suy ra d 1a udc cia 999 =3"37.
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CHUYEN DE TOAN 6

Vid|a, (k=12,..,49) nén a, 2d,Vk =999 =a,+a, +..+a, 249d:>d£z—3<21. Vay d chi co thé
nhén céc gia tri 1,3,9.

Gia tri d 16n nhat bang 9 khi @, = a, =...= a,; = 9;a,, = 567 (vi 9.48+567=999)

Bai 15: Cho (a,b)zl. Tim (1 1a+2b,18a+5b)

Loi gidi

Gia st d =(11a+2b,18a+5b), khidd d|18a+5b va d |11a+2b, suy ra
d|11(18a+5b)~18(11a+2b)=19b=d |19 hoic d |b.

- Néu d | b thi tir d|5(11a+2b)—3(18a+5b)=a—5b:>d|a:>d|(a,b)=1:>d=l.
- Néu d |19 thi d =1 hodc d =19.

Vay (11a+2b,18a+5b) bang 1 hodc bang 19.

©3 HET ©
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CHUYEN BE U'CLN - BCNN

CHUYEN PE
UOC CHUNG LON NHAT VA BQI CHUNG NHO NHAT
CHU PE 2: CHUNG MINH HAI SO NGUYEN TO CUNG NHAU
PHAN I. TOM TAT LY THUYET
1. Udc va Boi ciia mot sd nguyén

Véi a,be Z va b#0. Néu c6 sb nguyén q sao cho a = bg thi ta néi a chia hét cho b. Ta con ndi a 1a boi

cua b va b la udc cua a.

2. Nhéan xét

- Néu a =bq thitanoi achiachobdugcqvaviét a:b=gq.

- S6 0 1a bdi cua moi s6 nguyén khac 0. S6 0 khong phai 1a ude cua bat ki s6 nguyén nao.

- Céacso 1 va -1 la udc cua moi sO nguyén.

3. Ué6c chung cua hai hay nhiéu s6 1a udc cua tat ca cac so do.

UGc chung cua céc s a, b, ¢ duoc ki hiéu 1a UC(a, b, ¢).

4. Uéc chung 16n nhat

- U6c chung 16n nhat cua hai hay nhiéu so 1a s6 16n nhat trong tip hop cac ude chung cta cac s6 do.

5. Céc tinh chat

- UCLN(a,1)=1;BCNN(a,1)=a
-Néu aib=> UCLN(a,b) = b;BCNN (a,b)=a
- Néu a, b nguyén t6 cung nhau = (a,b) = 1;[a,b] =ab

_UC(a, b) = U(UCLN(a, b)) va BC(a ,b) = B(BCNN(a, b))

a=dm
= UCLN(m,n)=1;
n

- Néu UCLN(a,b) = d;{
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CHUYEN BE U'CLN - BCNN

10=2.5
Vi dy UCLN(10,15) = 5;{15 15 = UCLN(2,3)=1

-Néu BCNN (a,b) = c;{c -

Cc =

M UCLN(m.n) =1;
n

Vi du BCNN (10,15) =30;

30=10.3
= UCLN(2,3) =1

30=15.2
- ab=UCLN(a,b).BCNN(a,b)

PHAN II. BAI TAP:
Dang 1: Tim UCLN ciia cic s6:
1. Phwong phap gidi

Bai toan: Tim UCLN(q,,a,.,...,a, )
Phuong phap giai thuong dung: Gia st UCLN(q,,a,,...,a

a,:d
a,:d

= =d="?
a,:d
I1.Bai todan
Bai 1: Cho ne N . Chirg minh riang
a) UCLN(n+3,2n+5)=1

b) UCLN(3n+3,4n+9) =1

Loi gidi:
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CHUYEN BE U'CLN - BCNN

a) Goi UCLN(n+3,2n+5)=d(deN")

n+3:d N 2n+6:d
2n+5:d 2n+5:d

=[(2n+6)—(2n+5)]:d
= (2n+6-2n-5)id
=>lid=>d=1

Vay (n+3;2n+5)=1.

. . 43n+17):7 12n+28:d
b) Goi UCLN(3n+3,4n+9)=d(de N )= =

34n+9)id ~ [12n+27id
=[(12n+28)—(12n+27)]:d

= (12n+28-12n-27)id

=lid=d=1

Vay UCLN(3n+3,4n+9)=1.

Bai 2: Cho a, b 1a s6 ty nhién 1¢, b € N . Chtrng minh rang UCLN(a,ab+128)=1.

Loi gidi:
a:d )

bat d = UCLN(a,ab +128) = . ovadlé =128:d va dlé
ab+128:d

= 2idvadlé= 2idvadlé=d=1.
Vay (a,ab+128) =1

Bai 3: Ching t6 ring néu 172* +1:6(ne N thi UCLN(n,2) = 1; UCLN(m,3) =1.
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CHUYEN BE U'CLN - BCNN

N, e

Loi gidi:

+) Theo ddu bai ta co: 17n° +1:6 =17n* +1:2=17n" +1 chin =>n 1é = ni2=(n,2)=1

P VilTn® +1:6 = 17n* +1:3=>nl13= (n,3) =1

(méu n'3=17n*3=17n" +1:3= loai = ni3).

Bai 4: Cho hai s nguyén t6 cing nhau a va b. Ching to ring 11a+2b va 18a+5b hoic 1a s6 nguyén tb

cung nhau hoac ¢6 1 uéc chung la 19.
Loi gidi

Goi d =(11a+2b,18a+5b)

= 5(1la+2b)—2(18a+5b):d

= 19a:d

. ) d:19
bat 19a=dk(ke N ):>d.k:19:{k:19:> dpcm

-Néu k'19= k=199 =19a=dk=d.19.g => a=dg=a‘d

2b:d .

=1 . =bid=>deUC(a,b)=1=>d=1.
5b:d

Bai 5: Chimg minh ring: UCLN(a,h)=1 va a,

UCLN(a" +b",a" —b")=1Vm,ne N va a" -b" >0.

Loi gidi:

a"+b":d 2a":d
a) d= UCLN(d" +b",a" - b") = =

a"—b"id |2b"id

a”:d

Vi a, b khac tinh chin 1é nén d 1¢ = {b” y

b

khac

tinh

chan

1¢

thi
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CHUYEN BE U'CLN - BCNN

Gid stt d >1=d c¢ it nhat mdt udce so 1a so nguyén to, gid str udc nguyén to do l1a p

a'ip a:p . A v
. :>{ . =>peUC@a,b);ma:(a,b)=1=1l:ip=>p=1= voly
b":ip b:p

Vay d <1=d =1= dpcm.

Bai 6: Tim UCLN cua 2n+1 va 3n+1 vdi ne N.

N,

Loi gidi:

Goi d=UCLN(2n+1,2n+3)=>deN

. [2n+1:d [3(2n+1)id  (6n+3id
Khi @6 taco:

3n+2id 2(3n+2)5a’:> 6n+4:d
= (6n+4)—(6n+3)id =1id

=deU(1)={L-1}

Do d6 UC(2n+1,3n+1)1a uéc cua d, hay 1a uéc cia 1
Vi ude clia 1 hay ude clia -1 ¢6 chung 1 tap hop

Vay UC(2n+1,3n+1)=U (1)={-1L1}.

Bai 7: Tim UCLN ctua 9n+24 va 3n+4.

N, e

Loi gidi:
Goi UCLN(9n+24,3n+4)=d=deN

) On+24:d On+24:d
Khi d6 ta co:

. = .
3n+4:d On+12:d

= (9n+24)-(9n+12)=d =12d
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CHUYEN BE U'CLN - BCNN

= d e U(12) = {£1;+2;23;+4; 46, +12|

Do (3n+4)3d, ma 3n+4 khong chia hét cho 3, nén d {3;6;13} (loai)
Do d6 d € {1;2;4}

-Pé d =2 thin phai chin

-Pé d =4 thi n phai chia hét cho 4

-Pé d=1thinlasdl1¢

Vay n=4k+2(keN) thi UCLN(9n+24,3n+4)=2
n=4k(keN) thi UCLN(9n+24,3n+4)=4
n=2k+1(keN) thi UCLN(97+24,3n+4)=1.

Bai 8: Cho n 1a sb tu nhién, tim UCLN cua 21n+5 va 14n+3
Loi gidi:

a) Goi UCLN(21n+5,14n+3)=deN

. [(14n+3id 3(14n+3)id 42n+9:d
Khi d6 ta co:

21n+43a1:> 2(21n+4)Ed:> 42n+8:d

= (42n+9)—(42n+8):d = 1id = d =1

Vay UCLN(21n,14n+3) =1

Bai 9: Cho n 1a sb tu nhién, tim UCLN cua 187+2 va 30n+3
Loi gidi:

Goi UCLN(187+2,30n+3)=deN"
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CHUYEN BE U'CLN - BCNN

e . [18n+2:d 5(18n+2)id 90n+10:d
Khi d6 ta co:

30n+3id 3(30n+3)§d:> 90n+9:d

= (90n+10)—(90n+9)id = 1id = d =1

Vay UCLN (18n+2,30n+3)=1

Bai 10: Cho n 1a sb tu nhién, tim UCLN cua 24n+7 va 18n+5
Loi gidi:

Goi UCLN(24n+7,18n+5)=deN’

. [24n+7:d  [3(24n+7)id  (72n+21d
Khi d6 ta co:

18n+5id 4(18n+5)§d:> 72n+20:d
= (72n+21)—(72n+20):d = 1id = d =1

Véay UCLN(24n+7,18n+5)=1.

Bai 11: Biét UCLN(a,b)=95. Tim UCLN(a+b,a—b).
Goi (a+b,a-b)=d=deN’

{a+b:d:>2b5d:>deU’(2) hodic d €U (b)

a-b:d

va {a+ij:>2a§d:> hodc deU(2) hodc d eU (a)
a-b:

ma (a,b)=95, nén d =95 hoac d =2

Vay (a+b,a—b):2 hodc d =95.
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Bai 12: Cho m, n 14 hai s6 tu nhién. Goi 4 1a tap hop céc ude s6 chung cia m va n, B 1a tdp hop cac

wéc sd chung ctia 11m+5n va 9m +4n . Chimg minh ring 4 = B

N, e

Loi gidi:

Goi d=UCLN(11m+5n,9m+4n)=deN

Khi d@o6 ta co: {

= .
11(9m+4n)§d 99m+44n:d

lm+5nid  [9(1Im+5n)id  (99m+45nid
=
Om+4n:d

= (99m+45n)—(99m+44n)id = nid (1)

o (1im+5nid  |4(1lm+5n)'d  (44m+20n'd
Tuong tu ta co: .
Om+4n:d

5(9m+4n)id ~ 45m+20n:d
= (45m+20n)—(44m+20n) = m'd 2)

Tir (1) va (2) ta ¢ : d € UC(m,n) = d € U(A)

va BeU(d)=U(A). Vay 4=B

Bai 13: Tim UC cua 2n+1 va 3n+1 voi ne N
Loi gidi:
Goi d=UCLN(2n+1,3n+1)=deN

Khi ddtaco:

2n+1id  (3(2n+1)id  (6n+3id
R = .
3n+2:d 2(3n+2):d 6n+4:d

= (6n+4)-(6n+3)id=1id=deU(1)={L;-1}

Do d6 UC(2n+1,3n+1) 1a wc cia d, hay la uéc cia 1
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Vi udc cua 1 hay udc cia -1 c6 chung 1 tdp hop
Vay UC(2n+1,3n+1)=U(1)=(1,-1)

Bai 14: Cho hai s6 3n+1 va 5n+41a hai s6 khong nguyén té cung nhau, tim UCLN(3n +1,5n+ 4)

Loi gidi:
Goi UCLN(3n+1,5n+4)=d
Khi do

{3n+1;d N 5(3n+1)id
Sn+4:d |3(5n+4)id

=3(5n+4)-5(3n+1)id=>Tid=d e{l;7}
Ma d#1nénd=7

Bai 15: Tim UCLN(22-1,9n +4) véi neN
Goi d=UCLN(2n-1,9n +4), =deN’

Khi dbtaco:

{2n—l§d {9(2n—1)5d {18n—95d

.= = .
On+did ~ |2(9n+4)id ~ |18n+8id
= (18n+8)—(182-9):d =17:d
=deU(17)={L;%17}

Ma 1a cac s6 duong néntacd: d=1 hodc d=17
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CHUYEN BE U'CLN - BCNN

Véay UCLN(2n—1, 9n+4)=1 hodc 17

Dang 2: Chitng minh hai s6 nguyén t6 ciing nhau

1. Phwong phap gidi

Bai toan: Ching minh hai s6 a, b nguyén t6 cing nhau: UCLN(a,b) =1
Phuong phap giai: Gia st d = UCLN(a,b)

Cach 1: Chira d =1

Cach 2:

+) Gid st d #1(d > 2) (phuong phap phan ching)

+) Goi p 1a u6c nguyén t6 ctia d

+) Chirarang p=1 (vo Iy)

+) Két luan d =1

II. Bai todn

Bai 1: Ching minh ring hai s6 n+1 va 3n+4(ne N) la hai s6 nguyén t6 cling nhau.

N, e

Loi gidi:

Goi d=UCLN(n+1,3n+4):>deN*, nén ta co:

= (3n+4)-(3n+3)id > 1d

n+l:d :> 3n+3:d
3n+4:d 3n+4:d

Vay hai s6 n+1 va 3n+4 13 hai s6 nguyén té cing nhau véi (n € N).
Bai 2: Ching minh rang 2n+1 va 2n+3 13 hai s6 nguyén t cing nhau.

N,

Loi gidi:
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CHUYEN BE U'CLN - BCNN

Goi d=UCLN(2n+1,2n+3):>deN*

o . |2n+1:d ~ : : o
Khldotaco.{2n+3sd:>(2n+3) (2n+1)id=2id=d eU (2)={1;2}

Ma ta lai ¢6 (2n+1)id ma 2n+1 lasdlénén d =2 (loai), do d6 d =1
Vay hai s6 2n+1 va 2n+3 13 hai sb nguyén té ciing nhau.

Bai 3: Chimg minh rang 14n+3 va 21n+ 4(n € N) 1a hai s6 nguyén tb ciing nhau
Loi gidi:
Goi d=UCLN(2n+1,2n+3)=deN

Khi @6 ta co:

14n+3:d 3(14n+3)id 42n+9:d
— — .
21n+4:d 2(21n+4)id 42n+8:d

= (42n+9)—(42n+8):d = 1:d

Vay hai s6 14n+3 va 21n+4 1a hai s nguyén t6 cing nhau.

Bai 4: Cho m 1a s6 tu nhién 1¢, n 1a s6 tw nhién. Chimg minh rang m va mn+4 1a hai sb nguyén té cing
nhau.

N, e

Loi gidi:

Gia sit m va (mn+4) cing chia hét cho sb tu nhién d, khi dé ta co:

m:d mn:d
. = .
mn+4:d mn+4:d

=4id =d e{2;4;1},do mid vam1é = d =2 hoic d =4 (loai)

Vay d =1
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Khi d6 m va mn+4 13 hai s6 nguyén t6 ciing nhau.

Bai 5: Cho UCLN(a,b) =1. Chimg t6 ring 8a+3 va 5h+1 1a nguyén t6 cing nhau.

Loi gidi:
Goi UCLN (8a+3,5b+1)=d=deN"

8a+3bid __ [5(8a+3b)id _ [40a+15bid
Sa+bid | 8(5a+b):d  |40a+8bid

= (40a +15b)—(40a+7b) = Th'd

. 8a+3b:d 8a+3b:d
R— .
3(5a+b):d 15a+3b:d

= (15a+3b)—(8a+3b):d = Taid
Vi UCLN(a,b)=1nén d =1 hodc d =7.
Bai 6: Ching minh ring 2n+1 va 6n+5 1a hai s nguyén t6 cung nhau
Loi gidi:
Goi d =UCLN(2n+1,6n+5), =>deN
Khidotaco:

2n+1:d 3(2n+1)fd 6n+3:d
R = .
6n+5:d 6n+5:d 6n+5:d

= (6n+5)—(6n+3)id =2id = d e U2)={1;2)

Do 2n+1id, ma 2n+1 lailasblé nén d=2 loai, dodo d=1
Vay hai s6 14n+3 va 21n+4 1a hai s6 nguyén té ciing nhau
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Bai 7: Chung minh rang v6i moi ne N thi cacsé6 7n+10 va 5n+7 ngyén td ciing nhau
Loi gidi:

Goi d =UCLN(7n+10,5n+7), = deN" Khidé taco:

= (35n+50)—(35n+49):d = 1id

Dodo d=1

Vay hai s6 7n+10 va 5n+7 1a hai s6 nguyén t6 cing nhau
Bai 8: Chimg minh riang véi moi ne N thi cac sé 2n+3 va 4n+8 ngyén té cing nhau

N,

Loi gidi:

. 2n+3id  [2(2n+3)id
Goi d=UCLN(2n+3,4n+8), = deN Khid(’)tacc’):{ ! { (2n+3)

an+8id " |an+8id
= (4n+8)—(4n+6)d =>2id = d e{1;2}
Vi 2n+3:d ,ma 2n+3 lasé1énén d =2 (loai)
Khi d6 d =1
Vay hai s6 2n+3 va 4n+8 1a hai s6 nguyén t6 ciing nhau
Bai 9: Cho UCLN(a,b) =1. Chimg minh rang UCLN(a,a+b)=1
Loi gidi:
Tacé dat d =UCLN(a+b, a),=>deN’

{a+b§d

=a+b—a:d=b:d maa'dnén deUC(a,b) hay deU(l):>dz1
a:

Bai 10: CMR: UCLN(12n+1,30n+1) =1 véi moi sb tw nhién n
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N, e

Loi gidi:

Goi UCLN(12n+1,30n+1)=d, suyra d e N khidétaco:

12n+1id  |5(12n+1)id  (60n+5:d
.= = :
30n+1:d 2(30n+1):d 60n+2:d

= (60n+5)(60n+2)§d =>3id=de {1;3}
Vi 12n+1 1a mot sb khong chia hét cho 3 nén d =3 loai
Vay d =1, khi d6 UCLN(12n+1,30n+1) =1
Bai 11: Cho @, b 13 hai sé nguyén tb cing nhau. CMR cac sb sau ciing nguyén t6 cing nhau
a) a’ vaa+b b) ab va a+b
Loi gidi:
a) Giastr a®> va a+b cung chia hét cho s6 nguyén t6 d

Khidé a'd ,dodd b'd= a,b cung chia hét cho sé nguyén t6 d, trai voi gia thiét
UCLN (a;b) =1

Vay a* va a+b 14 hai sb nguyén t6 cing nhau

b) Gia st abva a+b cung chia hét cho s6 nguyén té d
Suy ra ton tai mot trong hai s6 a hodc b chia hét cho d
Khi a:d = b:d,hodc b:d = a:d

a va b cung chia hét cho d, trai véi (a, b) =1

Vay ab va a+b nguyén t cing nhau

Dang 3: Tim diéu kién dé hai s6 nguyén t6 cing nhau

TAI LIEU NHOM CAC DY AN GIAO DUC Trang 14



CHUYEN BE U'CLN - BCNN

Bai1: Tim ne N dé: 7n+10 va 5n+71a hai s6 sau ngyén t cing nhau.
Loi gidi:

Goi d =(7Tn+10;5n+7)=>d e N’

Khi dé ta co:

Tn+10:d  [5(7n+10)id  (35n+50:d
., = = .
Sn+7:d 7(5n+7)§d 35n+49:d

= (35n+50)—(35n+49)§d =1:d

Do do d =1

Vay véi moi ne N hai sb 7n+10 va 5n+7 1a hai s nguyén t6 cing nhau
Bai2: Tim ne N dé: (2n +3) va (4n +8)lé hai sb sau ngyén t6 cung nhau
Loi gidi :

Goi d =(2n+3;4n+8)=d e N’

Khi d6 ta co:

2n+3:d 2(2n+3):d 4n+6d
R = .
An+8:d An+8:d An+8:d

= (4n+8)—(4n+6)'d =2id = d €{1;2}

Vi (2n+3)id , ma (2n+3) lamot s6 1é nén d =2 (loai)

Khidé d =1.

Vay v6imoi n e N haisé (2n+3) va (4n+8) 14 hai sé nguyén 6 cung nhau.

Bai3: Tim ne N dé: 18n+3 va 21n+7 14 hai s6 nguyén t6 ciing nhau.
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N, e

Loi gidi:
Goi UCLN (18n+3,21n+7)=d =>d e N’

.. [18n+3:a  [7(18n+3):d
Khi d6 ta co:

2n+7id 6(21n+7):d

= (126n+42)—(126n+21)id = 21id

= d e U(21) = {£1;43,£7;+21}

Do (217+7)i7, ma 21n+7 khong chia hét cho 3 nén d =1 hodc d =7

Dé hai s6 18n+3 va 21n+7 1a hai sb nguyén t6 thi d khac 7, hay

18n+3Z7:>18n+3—2127:>18n—1817:>18(n—1)17:>n—lZ7:>n—1¢7k:>n¢7k+lVay

n#Tk+1 v&ik 14 s6 ty nhién thi 1872+3 va 21n+7 1a hai s6 nguyén 0.
Bai 3: Tim UCLN(7n+3,8n—1) v6i (ne N*). Khi nao thi hai s6 d6 nguyén t6 cing nhau.
Loi gidi:

Goi d=UCLN(7n+3,8n-1),=deN"

Khi d6 ta co:

Tn+3'd  [8(7n+3)id  (56n+24:d
., = = .
8n—1:d 7(8n—1)§d 56n-7:d

— 56n+24-56n+7'd =31'd = d =1 hodcd =31.
DPé d=1 thi d#31 hay 7n+3/31= 7n+3-31/31=7n-28/31
=7(n-4)/31=n-4/31

Hay n—4#3lk=n#31k+4 (k 1asd ty nhién)
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Vay dé 7n+3 va 8n—1 1a hai s6 nguyén t6 cing nhau thi n# 31k +4 (k 1a sb ty nhién)

Bai 4: Tim n dé 9n+24 va 3n+4 14 hai s6 nguyén t6 cung nhau (n € N).

Loi gidi:
Goi d =UCLN(9n+24,3n+4)

9n+24:d 9n+24:d
= .= .
3n+4:d 33n+4):d

= (9n+24)—-(9n+12)id = 12id

= d e {£1;+2;43;+4;46;+12}
Néu d e{+2;+4;+6;+12} = 9n+24 chinva, 3n+4 chin = d € {+2;+4;%6;%12} loai
Néu d =+3=3n+4:3 Vo ly = d=3(loai)
Néud=1= 9n+243n+4 1asdlé =>9n+24 1é=>n 1éva3n+41é =>nlé

Vay n 1¢
Bai 5: Tim s6 tu nhién n dé 4n+3 va 2n+3 nguyén t6 cing nhau.
Loi gidi:
Goi UCLN( 4n+3; 2n+3)=d, = d eN"

4n+35d:> 4n+3:d
2n+3:d 4n+6:d

= (4n+6)—(4n+3)id =3id = d {1;3}

Pé 4n+3 va 2n+3 13 hai s6 nguyén té cing nhau thi d khac 3 hay

2n+3i3=2nt3=>nt3=>n+#3k (keN)
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Vay n#3k (keN) thi 4n+3 va 2n+31a hai s6 nguyén td ciing nhau.
Bai 6: Tim s6 tu nhién n dé 7n+13 va 2n+4nguyén t cing nhau.

Loi gidi:

b, Goi UCLN(7n+13, 2n+4)=d, =>deN’

7n+135d3 14n+26:d
2n+4:d 14n+28:d

= (14n+28)—(14n+26):d = 2id = d e {1;2}
DPé 7n+13 va 2n+4 1a hai s6 nguyén té cung nhau thi d khéc 2 hay
Tn+1312=7Tni2 = ni2 = nchan
Vay n chin thi 7n+13 va 2n+4 1a hai s6 nguyén t6 ciing nhau.
Bai 7: Tim s6 tu nhién n dé cac s6 18n+3 va 21n+7 nguyén td ciing nhau .
Loi gidi:

Goi d = UCLN(18n+3,21n+7)

18n+3:d |7(18n+3):d 126n+21:d
= L= L= :
21n+7id ~ |6(21n+7)d  |126n+42id

= (126n+42)—(126n+21)id = 21:d = d €U (21) = {1;3;7;21}

Néu d =3=2In+7:3 (Vo 1y)

Néu d € {1;7} , dé 2 s6 trén 1a nguyén t6 thi
d#7=18n+3/7=18n+3-2117T=n-1/T=n#Tk+1

Vay véi n#7k+1(keN) thihai sb trén nguyén to cung nhau
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Bai 8: Chirng minh rang: ¢6 v6 s6 sd ty nhién ndé n+15 va n+72 142 sd nguyén t6 cing nhau
Loi gidi:

Goi d e UC(n+15,n+72)=57:d ,do n+15:d,57:d ,

Nén ton tai n sao cho n+15=57k+1 thi d =1, v6i k =1;2;3;...

Vay co v sO n

3 HET
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CHUYEN PE UGC 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 thirc cin nhé
1. Uébc chung cua hai hay nhiéu sd 1a u6c cua tat ca cac sb do.
2. Ué6c chung 16n nhit (UCLN) cia hai hay nhiéu s6 13 s6 10n nhat trong cac udc chung cua céc sd do.
3. Mudn tim UCLN cua hai hay nhiéu s6 16n hon 1 , ta thuc hién ba budc sau:
- Phan tich mdi sd ra thira s nguyén t0.
- Chon ra cac thira s6 nguyén t6 chung.
- Lap tich céc thira s6 da chon, mdi thira s 14y véi s6 mil nho nhét ctia né. Tich d6 1a UCLN phai tim.
4. Bé tim udc chung cua nhiéu s6, ta c6 thé tim UCLN ciia cac s6 d6 roi tim udc ciia UCLN do.
5. Boi chung ciia hai hay nhiéu s6 12 boi cua tat ca cac sb do.

6. Boi chung nho nhat (BCNN) ciia hai hay nhiéu s 1a s6 nhé nhét khac 0 trong cic bdi chung cia cac sb
do.

7. Mudn tim BCNN cua hai hay nhiéu s6 16n hon 1 , ta thuc hién ba budc sau:

- Phan tich mdi sd ra thira s6 nguyén td.

- Chon ra cac thira s6 nguyén t6 chung va riéng.

- Lap tich céc thura s6 da chon, mdi thira sd léy véi s6 mil 16n nhét caa no. Tich d6 1a BCNN phai tim.

8. Bé tim bdi chung cua nhiéu sd, ta c¢6 thé tim BCNN cua cac s6 d6 réi nhan BCNN d6 lan luot véi
0,1,2,3,...

2. Céc tinh chét

1. Khi can ki hiéu gon, ta c6 thé viét UCLN (a,b) 1a (a,b) , viét BCNN(a,b) 14 [a,b]
2.Néu abic va (b,c)=1thi aic .

3.Néu a'm va a‘n thi a:BCNN(m,n) . Piac biét, néu aim,a:n va (m,n)=1 thi a:mn
4. Néu UCLN (a,b)=d thi a=dm,b=dn voi (m,n)=1 .

5.Néu BCNN(a,b)=c thi ¢ =am,c=bn voi (m,n)=1 .

6. UCLN (a,b)- BCNN(a,b)=ab .

7. Ngudi ta chimg minh dugc rang:
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Cho hai sb tu nhién a va b trong do a>b .
+ Néu a chia hét cho » thi UCLN (a,b)=b .
+Néu a khong chia hét cho b thi UCLN (a,b) bang UCLN cta b va s du trong phép chia a cho b .

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

- Chia s6 16n cho s6 nho.

- Néu phép chia con du, 13y s6 chia dem chia cho s6 du.

- Néu phép chia nay con du, lai 1iy s6 chia méi chia cho s6 du moi.

- Ctr tiép tuc 1am nhu vAy cho dén khi duoc sé du bang 0 thi sé chia cudi cing 1a UCLN phai tim.
PHAN II. CAC DANG BAI

Dang 1: Phwong phép phén tich ra céc thira sé nguyén té

1. Phwong phap giai

Mudn tim UCLN, BCNN cua hai hay nhiéu s6 ta 1am nhu sau

Burée 1: Phan tich céac sd ra thira s6 nguyén té voi s6 mil tuong tng

Bu6ce 2: Tim céc thira s6 chung va riéng

Buée 3: UCLN la tich cac thira s6 nguyén té chung vé6i s6 mii nho nhat
BCNN Ia tich ctia cac thira s nguyén t6 chung va riéng voi s6 mil 16n nhét
II. Bai todan

Bai 1: Tim s6 tu nhién 7 16n nhit sao cho khi chia 364,414,539 cho n ,ta dugc ba s6 du bﬁng nhau.

Loi gidi:

364,414,539 chia cho n c6 cing s6 du nén cac hiéu cta hai sd trong ba sb 4y chia hét cho n .
Ta co:

539-414:n ,tacla 125:n ,

539-364:n ,thcla 175:n ,

414-364:n ,tacla 50:n .

Pé n 16n nhit thi n 14 UCLN (125, 175, 50) .

Phén tich ra thira s6 nguyén to:

125=5°
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175=5%7

50=5%2

UCLN (125, 175, 50) =5% =25
Vay n=25

Bai 2: Tim s6 ty nhién » nho hon 30 dé cac s6 3n+4 va Sn+1 co udc chung khac 1 .

Loi gidi:

Goi d 1a mot wde chung cua 3n+4 va 5n+1 .

Tacod 3n+4'd va Sn+1:d nén 5Bn+4)-3(5n+1):d ,tcla 17:d

Suyra d e{l;17} .

Dé 3n+4 va Sn+1 co ude chung khac 1, ta phai co 3n+4:17 tic 1a 3n+4—34:17 hay 3(n—10):17
Talaico (3,17)=1 nén n—10:17 .

Do n<30 nén n=10 hodac n=27 .

Thu lai n=10 , n=27 thoa man. Vay n=10 ,

Bai 3: Tong ctia nim sd tuy nhién bang 156 . Udc chung 16n nhat ctia ching c¢6 thé nhan gia tri 16n nhit bang
bao nhiéu?

Loi gidi:

Goi nam s6 ty nhién di cho 14 a,,a,,a;,a,,a, , w6c chung 16n nhét cua chung 1a d .
Taco: a, =dk,,a, =dk,,a, = dk,,a, = dk,,as = dk

nén a, +a, +a,+a,+a; =d(k +k, +k,+k,+k;)

do d6 156 =d (k, +k, +k, +k, +ks)

Suy ra d la udc cua 156 .

Talaico k +k,+k,+k,+k;>5 nén 5d <156 ,suyra d <31 .

Phan tich ra thira s6 nguyén t6: 156 =2%3.13 .

Udc 16n nhét ciia 156 khong vuot qua 31 1a 26 .
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Gia tri 16n nhat cua d 1a 26 , xdy ra khi chang han a, =a, =a, =a, =26 va a; =52 hodc cac hoan vi cua

ching.

Bai 4: Co6 ba dén tin hiéu, chiing phat sang cung mot luc vao 8 gid sang. Pén thir nhat cir 4 phut phét sang
mot 1an, dén thir hai ¢ 6 phat phat sang mot 1an, dén tht ba cit 7 phat phat sang mot 1an. Thoi gian dau
tién dé ca ba dén cung phat sang sau 12 gid trua 1a lic méy gio?

Loi gidi:

Goi thoi gian it nhat dé sau do, ca ba dén lai cung phat sang 13 a (phut).

Taco a 1a BCNN(4,6,7) .

Phén tich ra thira s6 nguyén to: 4.=2%,6=2.3,7=7 nén BCNN(4,6,7)=2%-3.7 =84

Sau 84 phut, ca ba dén cung phat sang. Chiing cung phat sang vao lac 9 gio 24 phut, 10 gio 48 phut, 12
gio 12 phut. . .

Thoi gian dau tién sau 12 gid trua dé ca ba dén cing phat sang 1a lac 12 gio 12 phut.

Bai 5: Dién cac chit s6 thich hop vao dau * dé s6 4 =679 chia hét cho tat ca cac sb 5,6,7,9

Loi gidi:

DPiéu kién d& A4 chia hét cho tit ca cac sd 5,6,7,9 la A chia hét cho BCNN(5,6,7,9)
BCNN(5,6,7,9)=2.3*-5.7=630

Ta thidy 679999 chia 630 dugc 1079 , du 229 nén 679999229 =679770 chia hét cho 630 ,
679770 —630 = 679140 chia hét cho 630 .

Dap s6: 679770 va 679140 .

Bai 6: Tim cac s6 ty nhién a va b (a <b) biét UCLN (a,b) =12, BCNN(a,b) = 240
Loi gidi:

Ta cé ab= UCLN (a,b).BCNN(a,b)=12.240=2880 (1)

UCLN (a,b) =12 nén aq =12m,b =12n trong d6 (m,n) =1

Suy ra ab=12m.12n =144mn. (2)

Tir (1) va (2) suy ra 144mn = 2880 hay mn =20 .

Tacod a<b nén m<n .CacsoO m,n nguyén to cung nhau va cé tich bang 20 nén

m 1 4
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n 20 5
Suy ra

a 12 48

b 240 60

Bai 7: Cho a=24,b=70,c=112. Tim (a,b);(a,b,c);[a,b];[a,b,c]. Tur d6 kiém tra cong thirc
UCLN (a,b,¢) = UCLN(UCLN (a,b),c); BCNN(a,b,c) = BCNN(BCNN(a,b),c)

Loi gidi:

Taco: a=24=2"3b=70=2.5.7;,c=112=24.7;(a,b) = 2;(a,b,c) = 2;[a,b] =2°35.7=840
[a,b,c] =2"3.5.7=1680

UCLN (a,b,c)=2; UCLN (a,b)=2 => UCLN(UCLN (a,b),c) = UCLN (2,112)=2
BCNN(a, b, c) = 1680; BCNN(BCNC(a,b),c) = BCNN(840,112) = 1680

Bai 8: Tim UCLN, BCNN cua céc s6 sau

a) 793016,308,3136

b) 1323,19845,1287,315

Loi gidi:
a) Taco: 793016=2.7".17" ; 308 =27.11 ; 3136 =2°7*

= UCLN (793016,308,3136) =2°.7=28; BCNN =2°7"11=17"
b) Ta co

1323=3"77 ; 19845=3%5.7" ; 1287=3"11.13 ; 315=3°5.7

= UCLN (1323,19845,1287,315) =3’ =9; BCNN =3"5.7".11.13

Bai 9: Mot truong to chiic cho khoang 700 va 800 hoc sinh di tham quan. Tinh sé hoc sinh biét rang néu
xép 40 ngudi hodc 50 nguoi 1én xe 6 t6 thi vira du.

Loi gidi:

Goi s hoc sinh cua trudng 1a: n(n € N*)

Theo bai ta c6: 700 <n <800

Vi n:45;n:40 = n € BC(40,45) = n € B(BCNN(40,45))
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Ta co: 40=2°5;45=3%5
BCNN(40,45) =2°3%.5=360

n € B(360)
= = n =700
700 <n <800

Vay S6 hoc sinh 1a 700 .
Dang 2: Thuit toan EUCLID dé tim UCLN

Trong toan hoc, giai thuat Euclid (hay thuat toan Euclid) 1a mot giai thuat dé tinh ude chung 16n
nhit (UCLN) cua hai s nguyén, 1a s6 16n nhat co thé chia dugc boi hai sb nguyén dé véi sé du bang khong.
Giai thuat nay duoc dit tén theo nha toan hoc ngudi Hy Lap c¢6 dai Euclid, nguoi da viét né trong bo Co
s¢ ciia ong (khoang nam 300 TCN). N6 1a mot vi du vé thudt todn, mot chudi cac bude tinh toan theo diéu
kién nhat dinh va 1a mot trong ) nhitng thuat todn lau doi nhét duogc su dung rong rai.

Giai thuat Euclid dua trén nguyén tic 1a uc chung 16n nhit cta hai s6 nguyén khong thay d6i khi thay sé 1on
hon bang hiéu cta né voi s6 nhé hon. Chang han, 21 1a UCLN cia 252 va 105 (vi 252=21.12 va
105=21.5 ) va ciing 1a UCLN cua 105 va 252-105=147 . Khi lip lai qua trinh trén thi hai sb trong cip sb
ngay cang nho dén khi chung bang nhau, va khi 6 chiing 1a UCLN cua hai s6 ban dau. Bang cach d4o nguoc
lai cac bude, UCLN nay ¢ thé duoc biéu dién thanh téng cta hai s6 hang, mdi sd hang bfmg mot trong hai
s di cho nhian v6i mot s6 nguyén duong hoic am (ddng nhdt thuc Bézout), ching han,
21=5.105+(-2). 252.

Dang ban dau cta giai thuat nhu trén c6 thé tén nhiéu budc thuc hién phép trir & tim UCLN néu mét trong
hai s6 16n hon rat nhiéu so voi s6 con lai. Mot dang khac cua giai thuat rit ngan lai cac bude nay, thay vao do
thé s6 1on hon bang sé du cia n6 khi chia cho sé nhé hon (dung lai khi s6 du bang khong). Dang thuat toan
nay chi tén s6 budc nhiéu nhat 1a ndm lan sé chit s6 cua sé nho hon trén hé thap phan. Gabriel Lamé ching
minh duoc diéu ndy vao nim 1844, danh dau su ra doi cua Iy thuyét do phic tap tinh toan. Nhiéu phuong
phap khac dé tiang hiéu qua cta thuat toan ciing di duoc phat trién trong thé ky 20.

Giai thuat Euclid c¢6 rt nhiéu Gmg dung trong 1y thuyét va thuc té. N6 dugc dung dé rit gon phéan 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 duoc dung dé pha v hé théng mat ma nay qua phan tich sb
nguyén. N6 ciing duoc 4p dung dé giai phuong trinh Diophantine, chang han nhu tim mot s6 théa man nhiéu
biéu thitc ddéng du theo dinh 1y sé du Trung Qudc, dé xiy dung lién phan sd hay tim xdp xi gin ding
nhat cho sb thuc. Cudi cting, nd 1a cong cu co ban dé chimg minh nhiéu dinh 1y trong 1y thuyét s6 nhu dinh Iy
bdn sb chinh phuong cia Lagrange va tinh duy nhat ciia phan tich sb nguyén ra thira s nguyén t6. Thuat
toan Euclid ban dau chi duoc gid1 han vé sb tu nhién va d6 dai hinh hoc (sé thuc), nhung dén thé ky 19 da
dugc md rong cho nhiéu dang s6 khac nhu sb nguyén Gauss va da thirc mot bién, dan dén cac khai niém
vé dai sd triru tuong nhu mién Euclid.
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CHUYEN PE TOAN 6

Giai thuat Euclid dung dé tinh udc chung 16n nhat (UCLN) cua hai s6 ty nhién a va b . Udc chung
16n nhat g 1a sb 16n nhét chia duge béi ca a va b ma khong dé lai s6 du va dugc ky hiéu la UCLN (a,b)

hodc (a,b) .

Néu UCLN (a,b) =1 thi @ va b duoc goi 1a hai s6 nguyén té cuing nhau. Tinh chat nay khong khang dinh
b 1a s6 nguyén t6. Chang han, 6 va 35 déu khong phai 1a s6 nguyén té vi ching déu ¢ thé dugc phan tich
thanh tich ciia cac thira s6 nguyén té: 6 =2.3 va 35=5.7 . Tuy nhién, 6 va 35 nguyén t6 cing nhau vi
chung khong c6 mot thira s6 chung nao.

Goi g= UCLN (a,b) . Vi a va b du la boi cia g nén ching c6 thé dugc viét thanh a=mg va
b=ng , vakhong ton tai sé6 G > g nao dé cac biéu thirc trén ding. Hai s6 tw nhién m va n phai nguyén t6
cting nhau vi ¢ thé phén tich bat ky thira s6 chung nao tir m va n dé g 16n hon. Do d6, mét sé ¢ bat ky
dugc chia béi a va b ciing dugc chia boi g . Udc chung 16n nhit g ciia @ va b 1a wéc chung (duong) duy
nhat ctia chung c6 thé chia dugc boi mot ude chung ¢ bat ky.

UCLN c6 thé duge minh hoa nhu sau: Xét mot hinh chit nhat ¢6 kich thude 14 ax b va mot ude chung ¢ bat
ky c6 thé chia duoc hét ca a va b . Ca hai canh cta hinh chir nhat c6 thé duge chia thanh cac doan théng
bang nhau c¢6 do dai 13 ¢ dé chia hinh chit nhat thanh cac hinh vudng c6 canh bang ¢ . Udc chung 16n nhit
g chinh la gid tri 16n nhét cua ¢ dé diéu nay co thé xay ra. Chéng han, mot hinh chir nhat c6 kich thudc

24 %60 co thé duoc chia thanh cac hinh vudng ¢ canh 1a 1, 2, 3, 4, 6 hodc 12 , nén 12 1a udc chung 16n

nhat ctia 24 va 60 , tirc 1a hinh chir nhét trén ¢ hai hinh vudng nam trén mét canh ( 2—3:2 ) va nam hinh
n 3 n . .. 60
vuong nam trén canh con lai ( E=5 ).

U'c chung 16n nhit ctia hai s a va b 14 tich cua cac thira s6 nguyén t6 chung cuia hai s6 da cho, trong d6
mot thira s6 ¢6 thé duge nhan 18én nhiéu 1an, chi khi tich cua cac thira sb d6 chia duoc ca a va b . Chéng
han, ta phan tich dugc 1386 =2.3.3.7.11 va 3213 =3.3.3.7.17 nén udc chung lén nhat 1386 va 3213
bang 63 =23.3.7 (la tich cua cac thira s6 nguyén t6 chung). Néu hai s6 khong c6 mot thira s nguyén td
chung nao thi wdc chung 16n nhét cua ching bang 1 (mot trudng hop cua tich rdng), hay noéi cach khac
chung nguyén té cing nhau. Mot wu diém quan trong ctia giai thuat Euclid 1a né c6 thé tinh duoc UCLN dé
ma khong can phan tich ra thira s6 nguyén td. Bai toan phan tich cac sé nguyén 16n 1a rat kho va tinh bao mat
ctia nhidu giao thirc mat ma phd bién dugc dua trén tinh chét nay.

UCLN cua ba s tro 1én bang tich ctia cac thira s6 nguyén t6 chung cua ca ba sd da cho, nhung né ciing c6
thé duoc tinh bang cach tim UCLN ciia ting cip s6 trong ba s6 d6. Chang han,

UCLN

(a,b,c)=UCLN(a, UCLN(b,c)) = UCLN(UCLN(a,b),c) = UCLN(UCLN(a,c),b).

u Vi vay, giai thuat Euclid, vén ding dé tinh UCLN cua hai sb nguyén ciing c6 thé duoc ap dung dé
tinh UCLN ctia mot s6 luong sé nguyén bat ky.
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CHUYEN PE TOAN 6

Giai thuat Euclid gdm mot diy cac budc ma trong dé, dau ra cua mdi budc 1 dau vao cia bude ké
tiép. Goi k 1a s6 nguyén dung dé dém s6 budc cia thuat toan, bat dau tir sé khong (khi d6 bude dau tién
tuong tng v6i k =0 , bude tiép theo 1a k =1 ,...)

Mbi budc bat dau véi hai sé du khong am 7, va r,_, . Vi thuat toan giup dam bao s6 du luén giam dan theo
timg budc nén 7, nho hon 7,_, . Muc tiéu ctia budc thtt £ 1a tim thuong ¢, va sé du 7, thoa man
trir di boi ctia s6 nho hon 7,_, dén khi

t,=q,1,_,+1, va 0<r, <r_, .Noicach khac, tir s6 16n hon 7, _, ,

phén du 7, nho hon 7,_,

O budc dau tién ( k=0 ),sd6 du 7,_, va 7, bang a va b , hai s6 can tim UCLN. Dén budc ké tiép ( k =1
), hai s6 du lan luot bfmg b va sb du 7, 6 budc dau tién,... Do d6, thuat toan co thé duge viét thanh mot day
cac budc:

a=q,b+r,

b=qr,+n

h=qh+h

n=q;h tr

Néu a nho hon b thi thuét toan dao nguoc vi tri cua hai $6. Chéng han, néu a <b thi thuong ¢, béng

khong va sb du 7, bang a . Do d6, 7, ludn nho hon 7, v&imoi k>0 .

Vi cac sd du ludn giam dan theo timg budc nhung khong thé 1a s6 4m nén s6 du sau cung r, phai bang
khong va thuat toan dung lai tai d6. S6 du khac khong cubi cing r,_, chinh la wéc chung l6n nhit ctia a va
b . S6 n khong thé 13 vo han vi chi c6 mot s lugng hiru han cac sé nguyén dwong nim giita sé du ban dau
r,vao.

Tinh dtng din cta giai thuat Euclid c6 thé duoc ching minh qua hai budc 1ap ludn.
Buéc thtr nhat, can chimg minh s6 du khac khéng cudi cing 7, | chia dugc cd @ va b . Vi r,_, 1a mot udc

chung nén n6 phai nho hon hodc bang véi ude chung 16n nhat g .

Budc thtr hai, can chimg minh rang bat ky udc chung nao cia a va b , trong d6 c6 g can phai chia dugc

r, . ;trdod, g phai nhé hon hodc béng v, . Hai két luan trén 12 mau thudn trir khi r.,=g.

Dé chimg té 7, , chia dugc ca a va b , can biét r,_, chia dugc s6 du lién truée 7, : ., =q,r,_, visd du
cudi cung 7, bang khong. 7, | ciing chia dugc sddu 7_, : 7, =q, 7, +7,_, vind chia duoc ci hai s6 hang
trong vé phai ciia phuong trinh. Chimg minh tuong tu, r,_, cing chia dugc tat ca sd du lién trude no ké ca a
¥ ,..chiaboi a va b cho s6 du bang khong. Vi 7., la udc chung

va b . Khong co so du lién trude 7, , ,

ctaavabnénr_ <g.

n—-1 —
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CHUYEN PE TOAN 6

Trong budc thir hai, mot sb ty nhién ¢ bat ky chia duoc ca a va b (1a wéc chung cua a va b ) ciing chia
duoc s6 du 7, . Theo dinh nghia thi @ va b co thé duoc viét thanh boi ciia ¢ : @ =mc va b =nc v6i m va

n 1a céc sb tw nhién. Ta ¢6 r, = a—q,b = mc—qync =(m—qyn)c nén ¢ la mot uée cia sé du ban dau 7, .
Chung minh nhu budc thir nhét, ta thy ¢ ciing 1a wdc cta cac sb du lién sau 1,71,,... T do, uéc chung 16n
nhit g laudc cua 7, | hay g <r_, . Két hop hai két luan thu duoc, tacéd g =7, . Vay g 1a uéc chung 16n

nhat cua tat ca cap so lién sau:

g =UCLN(a,b)=UCLN(b,r,) = UCLN(7,,5)=...= UCLN(r,_,,r,, ) =

L
I. Phwong phap gidi

Mubdn tim UCLN cia a va b (gid sit a > b)

Buée 1: Chia a cho b c6sddula r

Buoc 2:

+Néu 7 =0 thi UCLN (a,b)=b . Viéc tim UCLN dimg lai.
+Néu >0 , ta chia tiép b cho r , duoc sd du r
- Néu r =0 thin = UCLN(a,b) . Durng lai viéc tim UCLN
-Néu 7 > 0 thi ta thyuc hién phép chia 7 cho 7 va 1ap lai qua trinh nhu trén.
UCLN (a,b) la sé dw khéc O nhé nhit trong day phép chia néi trén.
11. Bai todan
Bai 1: Hay tim UCLN (1575,343) bang thuat toan Oclide
Loi gidi:
Ta co: 1575 =343.4+203
343 =203.1+140
203=140.1+63
140=63.2+14
63=14.4+7

14 =7.2+0 (chia hét)

Vay UCLN (1575,343) =7
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CHUYEN PE TOAN 6

Trong thuc hanh lam nhu sau:

1575| 343

343 203| 4

203| 1401 1

140 63| 1

63| 14| 2
Vay UCLN (1575,343) =7

Bai 2: Tim UCLN (58005, 2835) bang thuat toan Euclide

Loi gidi:
Ta co: 58005 =20.2835+1305 = (58005,2835) =(2835,1305);2835 =2.1305+225;1305=5.225+180
225=1.180+45;180 = 4.45 = UCLN =45 .
Bai 3: Chting minh raing UCLN (n+1,3n+4)=1LneN .
Loi gidi:
Cach 1:

3n+4:d ) .
.. =>06n+4)-3n+)d=>l:d=d=1.

Goi d =UCLN(n+1,3n+4),d e N*=
n+l:d

Vay UCLN (n+1,3n+4)=1,neN .

Céch 2:

Taco: 3n+4=3n+3+1=3(n+1)+1

Ma 3(n+1)i(n+1)= 3(n+1)+1 chiacho (n+1) du 1

Suy ra UCLN (n+1,3n+4)=(n+11)=1LneN
Bai 4: Ching minh rang 2n+1 va 2n+3 1a hai s6 nguyén té cung nhau.
Loi gidi:
Cach 1:

2n+1:d ) )
G(_)ia’:UCLN(2n+1,2n+3),deN*:{Zn 3,d:>(2n+3)—(2n+1):d:>2:d:>d6{1;2}.
n+3:
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Ma 2n+1:d va 2n+11énén d 1é. Suyra d =1 .
Vay 2n+1 va 2n+3 13 hai s6 nguyén té cing nhau.

Cach 2:

Taco: 2n+3=2n+14+2 = 2n+3 chiacho 2n+1 du 2
Suy ra UCLN (2n+3,2n+1):(2n+l;2):1,nGN (Vi 2n+1 1¢, 2 1a s6 chan).
Vay 2n+1 va 2n+3 13 hai s6 nguyén té cing nhau.

Bai 5: Biét s6 A4 gdm 2015 chitsé 2 va B gébm 8 chit sé 2 . Hiy tim UCLN (A,B)
Loi gidi:
Taco 4=22.2=2.2...20...0+22.....2

—_— —_— e ——

2015 2008 7 7.chu.so.2

2.2....2)
ﬁ—/

Vi 2.2...20...0:2.2....2 > (4,B) =(2.2....2,

2008 7

Tacd: 2.2...2=22..20+2—(2.2...2,2.2...2)=(2.2....2,2) =2 = (4,B) =2
—_— —_— —

8 7 8 7 7

Bai 6: SO X gom 2002 chits6 9 ,Y gom 9 chitsé 9 . Tim UCLN (X,Y)

Loi gidi:
Co: 2002=2229+4;X =99....9=99....90000 + 9999 ; X = BS(Y)+9999(1)
2002 1998 4 4

Y =9999...9=9999...90+9 > Y = BS(9999) +9(2);9999 = BS(9)(3)

Tu (1)(2)(3)= UCLN (X,Y)=9

Bai 7: Tim s6 ty nhién 7 , biét rang khi chia 239 va 373 cho 7 thi s du 1an luot 1a 14 va 23
Loi gidi:

Theo dau bai ta co:

239-14=225:n

C t=>nelUC(225,350)= n e U(UCLN(225,350));225 =3%.5*;350 = 2.5°.7
373-23=350:n

UCLN (225,350) = 25 = n € UC(25)
) 23
Vi 373 chiacho n du 23 = =>n=25

Vay n=25
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Bai 8: Nguoi ta dém sé trimg trog mot r6. Néu dém theo timg chuc ciing nhu theo t4 hodc theo timg 15 qua
thi 1an nao ciing du 1 qua. Tinh sd trimg trong rd, biét rang s6 trimg d6 16n hon 150 va nho hon 200 qua.

Léi gidi:
Goi sb trang trong ré6 1a n ( ne N™)

Ta co: 150 < n < 200(1);(n—1)110,12,15 = (n—1) € BC(10,12,15) = n—1€ B(60)
Theo (1) =149<n-1<199=n-1=180=n=181

Vay s trimg trong 16 1a 181 qua
Bai 9: Mot truong hoc ¢6 s6 lugng hoc sinh khéng qua 1000 . Khi xép hang 20,25,30 thi déu du 15 .
Nhung khi xép hang 41 thi vira da. Tinh sé hoc sinh cia trudng?

Loi gidi:

Goi sb hoc sinh cua truong 1a: n (ne N™)

Theo bai ra ta c6: n <1000

Lai c6: n—15:20,25,30;n:41;n—15 € BC(20,25,30) € B(BCNN(20,25,30) =300 = n—15 € B(300)
ne{315,615,915}
n:4l

Ma n—15S1000—15:985:>n—le{300,600,900}:>{ =n=615

Vay s6 hoc sinh cta truong 1a 615 (hoc sinh).

Bai 10: Tim sd tu nhién nho nhét, biét rang khi chia s6 d6 cho 12,18,23 thi s du lan luot1a 11,17,9

Loi gidi:

Goi sb tu nhién cantim1a: @ (a € N)

Theo baitacod: a=12k+1=18¢+17=2.3.p+9(k, p,q € N)

Ta tim s6 b sao cho: a+5°12,18,23

Nhan thdy: a+37 =12k +48:12;a+37 =18 +54:18;a+37=23p+46:23= a+37 € BC(12,18,23)
Vi a nho nhét

= a+37=BCNN(12,18,23);12 =23;18 =2.3*;23 =23 = BCNN(12,18,23) =2°.3°.23 =828
=a=828-37=791

Vay s6 ty nhién can tim 1a 791 .

Bai 11: Tim sb tu nhién nhé nhét sao cho khi chia cho 11 du 6 , chia cho 4 du 1 , chia cho 19 du 11

N, e

Loi gidi:
Goi sb can tim 1a a , ta co: (a—6)§11;(a—1)34;(a—11)519
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= (a—6+33)i11;(a—1+28)4;(a—-11+38):19

= (a+27):15(a+27)i4;(a+27)119

Ma a nho nhat = (a+27) nhé nhat = (a+27)= BCNN (11,4,9)
Do UCLN (4;11;9)=1=> BCNN (11;4;9)=11.14.9 =396

=a+27=39=a=369
Vay sb tu nhién can tim la: 369 .

. 1 1 ,
Bai 12: Cho a,b 1a cac so tu nhién khac 0 sao cho %+b; la sO ty nhién. Goi d 13 UCLN cua a,b .
a

Ching minh rang: a +5 > d>

N, e

Loi gidi:

24 b *+b*+a+biab :
+1+b+1=a b +aereN—){a ¢ ¢ —>a’+b*+a+bid’

d =(a,b) , dat a:dm,b:dn;a .
b a ab ab=d*mn‘d’
a2:d2m2:d2
b 2'.(12 }—)a+b§d2—>a+b2d2—>dpcm
=d°n”:

Bai 13: Mot sd tu nhién chia cho 7 du 5 , chia cho 13 du 4 . Néu dem sb d6 chia cho 91 thi du bao nhiéu?

Loi gidi:

Goisd dola a

Vi a chiacho 7 du 5 ,chiacho 13 du 4 = a+9:7;a+9:13

ma UCLN (7,13) =1 nén = (a+9):7.13=91
:>(a+9)=91k:>a:91k—9=91k—91+82=91(k—1)+82(keN)

Vay a chiacho 91 du 82 .

Bai 14: Tim s6 ty nhién @ biét rang khi chia 355 cho a ta dwoc s6 du 1a 13 va khi chia 836 cho a c6 sb
dula 8 .

N o

Loi giai:

Theo d& khi chia 355 cho a ta dugc s6 du 1d 13 nén ta c6 355=am+13 v6i me N* va a>13 hay
a.m=342=18.19 (1) va khi chia 836 cho @ c6sbdula 8 =836=an+8=an=828=18.46 véi ne N*
).

Tir (1) va (2) suy ra a =18 1 s6 tu nhién can tim.
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Bai 15: Mot s6 chia cho 7 du 3, chia cho 17 du 12 , chia cho 23 du 7 . Héi s6 d6 chia cho 2737 du bao
nhiéu?

Loi gidi:

Goisddichola A4 . Theobairatacod: A=7a+3=17b+12=23¢c+7

Mit khéc: 4+39=7a+3+39=17b+12+39=23c+7+39=T7(a+6)=17(b+3)=23(c+2)
Nhu vay A+39 dong thoi chia hét cho 7,17 va 23 .

Nhung UCLN (7,17,23) =1 = (4+39)i7.17.23 = (4+39):2737 = 4+39=27374k
= A=2737k -39 =2737(k~1)+2698

Do 2698 < 2737 nén 2698 14 sé du cua phép chia sb A4 cho 2737 .

Bai 16: Tim sd ty nhién 16n nhit ¢6 3 chir sd, sao cho chia né cho 8 thi du 7 va chia n6 cho 31 thi du 28 .

Loi gidi:

Goisdcantimla a (ae N,100<a <999 )

Vi a chia cho 8 thi du 7 va chia n6é cho 31 thi du 28 nén:

a-7:8 a-T7+8:8 a+1:8 a+1+64:8 a+65:8
a—28:31 a—-28+31:31 a+3:31 a+3+62:31 a+65:31
Vi (8,31)=1=>(a+65):248 <> a =248k —65(k e N")

Vi a 1486 ¢ 3 chit s6 16n nhit nén k =4 , khi d6 a =248.4—65=927
Vay s can tim 1a 927 .

Bai 17: Tim s ty nhién nho nhit c6 3 chit s6 biét rang s6 d6 chia cho 4,6,7 déudu 3 .

N,

Loi gidi:

Goi sd cantim 12 @ . diéukién a e N,a >100

Vi a chiacho 4,6,7 déudu 3 = (a—-3)4,6,7

Ma a nho nhitnén a—3 nhé nhit = a—3=BCNN(4,6,7)

Ma UCLN (4,6,7)=1= BCNN(4,6,7)=4.6.7=168

=a-3=168<=a=171

Vay s6 can tim 1a 171 .

Bai 18: Tim sd tu nhién @ nhé nhét sao cho a chiacho 5 thidu 3, a chiacho 7 thidu 4 .

Loi gidgi:
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Taco a chiacho 5 thidu 3, a chiacho 7 thidu 4

= (a-3):5 va (a—4):7==(a—-3+20):5 va (a—4+21):21

= (a+17):5 va = (a+17)7= a+17 1a bdi chung ctia 5 va 7
Vi a 1a s6 tu nhién n6 nhatnén a+17 = BCNN(5,7)=35=a =18.

Bai 19: Tim s6 ty nhién nho nhat, biét rang s do khi chia cho 3 , cho 4 , cho 5 , cho 6 déudula 2 , con chia cho
7 thidu 3 .

Loi gidi:

Goi sb tu nhién can tim 1a a (a eN,a> 3)

Ta c6 khi chia @ cho 3 ,cho 4 ,cho 5 ,cho 6 déudula 2

= a-2e BC(3;4;5;6)=1{60;120;180;240;....}

Nén a nhén cac gia tri 62;122;182;242;...

Mit khac a 1a s6 nho nhit chia cho 7 thidu 3 tuc 1a (a - 3) 13 s6 nho nhét chia hét cho 7
= a=122 (vi a=62 thi 62—3=>59 khong chia hét cho 7).

PHAN III. BAI TOAN THUONG GAP TRONG DE HSG.

Bai 1: Tim hai s6 ty nhién biét tong ctia chung bang 84 va UCLN bang 6 .
Loi gidi:

Goi 256 can tim1a @ va b , gid sit a<b (a,beN’)

Vi UCLN (a;b)=6

Taco a+b=84=6m+6n=84=m+n=14

Lap bang:
m 1 3 5
n 13 11 9
a 6 18 30
b 78 30 54

Vay hai s6 can tim 14 6 va 78 ; 18 va 66 ; 30 va 54 .
Bai 2: Tim sd tu nhién 7 biét (3n+14) chia hét cho (n+1) .

N, e

Loi gidi:
Ta co (3n+14):3(n—1)+7
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Vi 3(n—1)i(n-1) nén dé (3n+14):(n—1) thi 7:(n-1)

= (n-1) phailauéecia 7 =n-1€{-7;-1;1;7} = ne{-6;0;2;8}
Ma ne N, nén ne{0;2;8}

Vay ne{0;2;8} thi (3n+14) chia hét cho (n+1) .

n+15

Bai 3: Tim sO tu nhién » biét la so tu nhién.

n+3

N, e

Loi gidi:

n+15

bé 1 s6 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)
Ma ne N nén (n+3) phai la s tw nhién 16n hon hogic bang 3 va dong thoi 1a uée cia 12
= n+3e{34;6;12} = ne{0;1;3;9}

n+15 . .
la so tu nhién.

A 0;1;3;9¢ thi
Vay ne{ ;1 3; }thl 3

Bai 4: Tim s6 ty nhién n biét (n’ +3n+6):(n+3)

Tacod n’+3n+6=n(n+3)+6

Vi n(n+3)i(n+3), nén dé (n” +3n+6)i(n+3) thi 6:(n+3)

Ma ne N, nén (n+3) phai 1a s6 tw nhién 16n hon hodc bang 3 va dong thoi 1a udce cia 6

= (n+3)e{3;6} = ne{0;3}

Vay ne{0;3} thi (n’ +3n+6)i(n+3)

Z A L n+l , e e 1A a, A ~
Bai 5: Tim s0 ty nhién »n biét c6 gia tri [a mot sO nguyén
n_
Loi gidi:
, n+l . N A n . .
Ta co la mot sO nguyén khi (n+1):(n—2)
n—
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Tacod n+l=(n-2)+3, dodé (n+1)i(n-2) khi 3i(n-2)
:>(n—2) la wéc cua 3
=(n-2)e{-3-L1;3} = ne{-1;1;3;5}

n+l

Vay ne{-1;1;3;5} thi 6 gia tri 1a mot s6 nguyén.
y g guy

n—
Bai 6: Tim hai s6 ty nhién biét hiéu cta chung bang 84 , UCLN cua chiing bang 28 va cac sd d6 trong
khoang tir 300 dén 400 .

Loi gidi:

Goi hai s ty nhién can tim 1a a,b va gia sit a > b

biat UCLN (a,b) =d=>a=md;b=nd véi m,ne Z*;UCLN(m,n) =lm>n=> BCNN(a,b) =dmn

Ma UCLN (a,b) +BCNN(a,b) =23 nén d(m.n + 1) =23=d laudccua 23 hay d € {1;23}

Xét d =1, tacd mn+1=23 < mn=22 v4i UCLN (m,n) =1 nén ta c6 cac truong hop ciia m, n nhu sau:
Truong hop 1: m=22,n=1=a=22,b=1

Truong hop 2: m=11,n=2=a=11,b=2

Truong hop 3: m=11n=2=a=11,b=2

Xét d =3, taco mn+1=1< mn=0 (khong théa man)

Bai 7: Cho ne N*. Tim UCLN cua 2n—1 va 9n+4

Loi gidi:
. . 2n-1:d(1) . ) d=1
Goid=(2n-1,9n+4)(deN )= ) =209n+4)-92n-1):d =17:d =
On+4:d(2) d=17

Néu d=17= OOn+4)-42n-1)=n+817=n=17+%(k e N) = n+4 =917k +9)+4=9.17k +85:17
2n-1=2(17k+9)—1=2.17k +17:17

Vay néu n ¢o dang 17k+9(keN) thi UCLN(Zn—1;9n+4)=17

Bai 8: Tim UCLN (1+2+3+...+n,2n+1) véi ne N,n>2

Loi gidi:
n(n+1) .
+1):d
(n(n2+1),2n+lj:d:> 2 :{Z(n 1:)d
on+lid  TTE
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Giasit d >1, p 1a udc nguyén to cia d

=>m+)-n=l:ip=>1lip (Vo ly) =>d=1

: : +1:
:>n(n+1):d:[np S{H. P

n+lip |nip

Bai 9: Tim UCLN cta 9n+24 va 3n+4
Loi gidi:

Goi UCLN (9n+24;3n+4)=d =>deN

= (9n+24)-(9n+12)=d =12id

) On+24:d On+24:d
Khi @6 ta co:

3n+4:d - On+12:d
=d eU(12) = {£1;£2;3;+4;+6;+12}
Do (3n+4)3d, ma 3n+4 khong chia hét cho 3 , nén d =3;6;13 (loai)
Do d6 d e{1;2;4}

-DPé d =2 thi n phai chin

-Dé d =4 thi n phai chia hét cho 4

-Péd=1thinlasdle

Vay n=4k+2(keN) thi UCLN (9n+24;3n+4)=2

n=4k(keN) thi UCLN (9n+24;3n+4)=4

n=2k+1(keN) thi UCLN (9n+24;3n+4)=1.

Bai 10: Biét (a,5)=95 . Tim (a+b,a—b)

Goi UCLN (a+b,a—b)=d:>d eN’

=2bid = d €U (2) hoic d €U (b)

a+b:d
a-b:d

a+b:d )

va { b,d:>2a:d:> hodc d eU(2) hodc d €U (a)
a—>o:

ma UCLN (a,b)=95, nén d =95 hogc d =2

Vay UCLN (a+b,a—b)=2 hodac d =95 .
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Bai 11: Hoc sinh khéi 6 khi xép hang; néu xép hang 10 , hang 12 , hang 15 déu du 3 hoc sinh. Nhung khi
xép hang 11 thi vira du. Biét s6 hoc sinh khéi 6 chua dén 400 hoc sinh. Tinh sb hoc sinh khéi 6?

Goi s6 hoc sinh khdi 6 1a a (3 <a <400)

Vi khi xép hang 10 , hang 12 , hang 15 déu du 3 hoc sinh
= a-3:10;12;15

= a—-3eBC(10,12,15)

Ta c6: BCNN (10;12;15) =60

= a-3e{60;120;180;240;300;360;420;....}

= ae{63;123;183;243;303;363;423;...}

ma a:ll;a <400 = a =363

Vay s hoc sinh khéi 6 1a 363 hoc sinh.

Bai 12: Mot ngudi ban nam gi6 xoai va cam. Mdi gio chi dung mot loai qua véi s6 luong 1a: 65kg ; 71kg ;
58kg ; 72kg ; 93kg . Sau khi ban mét gio cam thi s6 lugng xoai con lai gép ba 1an sé lwong cam con lai.
Hay cho biét gio6 nao dung cam, gi6 ndo dung x0ai?

Loi gidi:

Téng s6 xoai va cam luc dau: 65+71+58+72+93 = 359(kg)

Vi s6 xoai con lai gip ba lan s cam con lai nén tong s xoai va cam con lai 14 s6 chia hét cho 4 , ma 359

chia cho 4 du 3 nén gid cam béan di c6 khdi lugng chia cho 4 du 3 .

Trong céac s6 65;71;58;72;93 chico 71 chiacho 4 du 3 .
Vay gi6 cam ban di 1a gio 71kg .

S6 xo0ai va cam con lai: 359-71= 288(kg)

S6 cam con lai: 288:4 = 72(kg)

Vay: céac gio cam la gio dung 71kg ; 72kg .

Céc gio xoai la gio dung 65kg;58kg;93kg .

Bai 13: Hai 16p 6A; 6B cung thu nhit mot sé gidy vun bang nhau. Lép 6A ¢6 1 ban thu duge 26kg con lai
mdi ban thu duge 11kg . Lop 6B ¢6 1 ban thu duge 25kg con lai mdi ban thu duge 10kg . Tinh sé hoc sinh
mdi 16p biét rang s6 gidy mdi 16p thu dugc trong khoang 200kg dén 300kg .
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Goi s6 gidy mdi 16p thu duoc 1a x(kg)= (x—26):11 va (x—25):10
Do d6 (x—15)€ BC(10;11) va 200 < x <300 = x—15=220 = x =235
S6 hoc sinh 16p 6A 1a: (266—26):11+1=20 (hoc sinh)

86 hoc sinh 16p 6B la: (235-25):10+1=22 (hoc sinh)

Bai 14: S6 hoc sinh khéi 6 ctia mot trudng chua dén 400 ban, biét khi xép hang 10;12;15 déu du 3 nhung
néu xép hang 11 thi khéng du. Tinh s6 hoc sinh khéi 6 cua truong do.

Loi gidi:

Goi sb hoc sinh 1a a(aeN*)

Vi s6 hoc sinh khi xép hang 10;12;15 déu du 3 = a-3 € BC(10;12;15)
Ma BCNN (10;12;15)=60=>a—3=60k(k € N') = a = 6kk +3

Ta c6 bang sau:

k 1 2 3 4 5 6 7

a 63 123 183 243 303 363 423

Vi s6 hoc sinh chua dén 400 ban va khi xép hang 11 thi khong dunén a <400 va a:11

Trong céc gia tri trén, chi c6 a =363 thoa man bai toan

Vay s6 hoc sinh can tim 14 363 hoc sinh.

Bai 15: Mot don vi bo doi khi xép hang, mdi hang c6 20 ngudi, hodc 25 ngudi, hodc 30 nguoi déu thira
15 ngudi. Néu xép mdi hang 41 ngudi thi vira du (khoéng c6 hang nao thiéu, khéng c6 ai & ngoai hang). Hoi
don vi c6 bao nhiéu ngudi, biét rang s6 ngudi cua don vi chua dén 1000 ?

Loi gidi:

Goi s ngudi ciia don vi bo doi 1a x(x eN:4l<x< 100)

Tacd a:20 du 15=(x—15):20

a:25 du15=(x-15)125

a:30 du 15=(x-15):30

= (x~15) e BC(20,25,35)
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Ta ¢ 20 =2°5;25=5%;30=2.3.5= BCNN (20,25,30) =2°.5>.3 =300

= BC(20,25,35) =300k (k € N) = x—15=300k < x =300k +15

Ma x <1000 nén chi xét k € {1;2;3}, khi d6 x € {315;615;915}

Vi s6 bo d6i khi xép mdi hang 41 nguoi thi vira du tic 1a: x:41, do d6 c6 x =615 thoa mén bai toan
Vay don vi bo doi c6 615 nguoi.

Bai 16: Cho m,n 1a hai s6 ty nhién. Goi A4 1a tap hop cac wdc chung ciia m va n . B 1 tap hop cac ude sb
chung ctia 11m+5n va 9m+4n . Ching minh ring 4 = B.

N, e

Loi gidi:
Goi d = UCLN(11m+5n,9m+4n) =deN’

. [1im+5nid |9(11m+5n)id  (99m+45nid
Khi d6 ta co: = =

) ) . =>n: (1)
Om+4n:d 11(9m+4n):d 99m+44n:d

llm+5nid  |4(1lm+5n)id  (44m+20nid
Om+4n:d

Tuongtutacé:{ — . o =>mid (2)
5(9m+4n)id  |45m+20nid

Tir (1) va (2) tacé: d e UC(m;n)=>d e A= Bc 4

Ma Ac B
Suyra A=5B.
SHET®
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CHUYEN BE U'G'C CHUNG LON NHAT VA BOI CHUNG NHO NHAT

CHUYEN PE UOC CHUNG LON NHAT VA BOI CHUNG NHO NHAT
CHU DE 4: CAC BAI TOAN QUY VE TIM UCLN VA BCNN

PHAN I. TOM TAT LY THUYET
1. Uéc va Bi ciia mot s6 nguyén
Véi a,beZ va b#0. Néu co sb nguyén q sao cho a =bq thitandi a chia hét chob . Ta connodia 1a boi
cua b va blaudc cua a.
2. Nhan xét
-Néu a =bg thitanéi achiachob dugc gvaviét a:b=q
- S601a boi ctia moi s6 nguyén khac0. S50 khong phai la wdce cua bat ki sd nguyén nao.
- Cacsd 1 va —1 1a udc ciia moi sb nguyén.
3. Lién h¢ phép chia c6 dw véi phép chia hét.
Néu sb tw nhién a chia cho s6 tu nhién b dugc s6 du 1a & thisd (a—k)ib
4. Uéc chung ciia hai hay nhiéu sé 13 wéc ciia tat ca cac so do6.
Udc chung cua cac s a, b, ¢ duoc ki hiéu 1a UC(a, b, c).
5. Bdi chung ciia hai hay nhiéu s6 13 bi ciia tit ca cac s6 do.
Bdi chung cua cac $d a, b, ¢ duoc ki hiéu la: BC (a, b, c).
6. Uéc chung 16n nhit. Bdi chung nhé nhat
- Uéc chung 16n nhit cta hai hay nhiéu s6 1a s6 16n nhat trong tap hop cac udc chung cua cac sb do.
- Boi chung nho nhét ctia hai hay nhiéu sé 13 s6 nhé nhat khac khong trong tap hop cac boi chung cuia cac
56 do.
7. Céc tinh chit
- (a,])= l;[a,l] =a
-Néu a'b= (a,b) = b;[a,b] =a
-Néu a, bnguyén t6 cing nhau = (a,b) =1;[a,b]=ab
- U C(a, b)=U(U CLN(a, b)) va BC(a ,b)=B(BCNN(a, b))

a=dm

b dn v6i(m,n)=1

- Néu (a,b)=d:>{
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. c=am
- Néu [a,b]=c:>{ voi(m,n) =1
c=bn

-ab= (a,b).[a,b]

8. Phuwong phap giai

- Néu s6 tw nhién a chia cho s6 tw nhién bdugc sd dula k = (a—k)ib
-Néu a‘b va a‘c ma U CLN(a,b)=1

= a chia hét cho tich bc véi (a,b,c € N)

-Néu a‘b va aic maala sd nho nhat

=a= BCNN(a,b)(a,b,c € N)

-Néu aib va m:b mab 16n nhat

=b= UCLN(a,m)(a,b,m € N)

PHAN II. CAC DANG BAI
Dang 1. Bai toan dwa vé tim UCLN va BCNN ciia hai hay nhiéu s6
I. Phwong phap giai.
* Phwong phap gii bai toan dwa vé tim UCLN
-Néu a‘x,b'x,x 16n nhit thi x e UCLN(a,b)
- Tim UCLN theo ba buéc
Budc 1: Phéan tich mdi sb ra thira s6 nguyén td.
Budc 2: Chon ra céc thira s6 nguyén t6 chung.
Budc 3: Lap tich cac thira s6 da chon mdi thira s6 14y v6i s6 mii nho nhit cta n6. Tich d6 1a UCLN
phai tim.
- Két luan bai toan
* Phwong phap giai bai toan dwa vé tim BCNN
-Néu x:a,x'b, x nho nhit thi x e BCNN(a,b)
- Tim BCNN theo ba budc
Budc 1: Phan tich mdi s6 ra thira s6 nguyén td.
Budc 2: Chon ra céc thira s6 nguyén t6 chung va riéng.
Budc 3: Lap tich cac thira s6 da chon, mdi thira s6 1y v6i s6 mii 16n nhat cta né. Tich d6 1a

BCNN phai tim.
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- Két luan bai toan
I1.Bai toan.
Bai 1.Tim s6 ty nhiénx 16n nhét biét rang 125: x, 100: x, 150: x
Vi 125% x, 100: x, 150° x va x16n nhat nén x =UCLN(125,100,150)
Tacé: 125=5
100 =2%5°
150=2.3.5
UCLN(125,100,150)=5>=25
=>x=25
Vay x =25
Bai 2.Tim s6 ty nhiénx 16n nhét biét rang 480: x, 600: x
Vi 480: x, 600: x vax16n nhat nén x =UCLN(480,600)
Ta c6: 480=2".3.5
600 =2°3.5
UCLN(480,600)=2°3.5=120
=x=120
Vay x =120
Bai 3. Lan ¢6 mot tAm bia hinh chit nhat, kich thudc 75 cm va 105 cm, Lan mudn cét tim bia thanh céc
ménh nh6 hinh vuéng bang nhau sao cho tim bia duoc cat hét khong con thira manh nao, Tinh d6 dai 16n
nhat canh hinh vuéng?
Goi d6 dai 1on nhat canh hinh vudng 1a a (cm)
Theo baira ta c6: 75 a, 105: ava a 16n nhat nén a =UCLN(75,105)
Ta cé: 75=3.5"
105=3.5.7
UCLN(75,105)=3.5=15
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=a=15
Vay d6 dai 16n nhét canh hinh vuong la 15¢m .
Bai 4. Phan thuong cho hoc sinh cia mét 16p hoc g6m128 vo, 48 but chi, 192 nhén vé. Co thé chia duoc
nhiéu nhét thanh bao nhiéu phan thuéng nhu nhau, mdi phan thuéng gdm bao nhiéu v, bat chi, nhin vo?
Loi giai
Goi sd phan thuéng duogc chia 1a a (phan thuong), a e N”
Theo bai ra ta c6: 128 a, 48 @,192: a va aldén nhat nén a =UCLN(128,48,192)
Ta c6: 128 =2’
48=3.2"
192=2°3

UCLN(128,48,192)=2% =16
=a=16
Vay c6 thé chia dugc nhidu nhat 16 phan thudong
M3bi phan thuong c6 s6 vo 1a 128:16 =8 ( vo)
M&i phan thudng c6 sé but chi la 48:16 =3 ( bt chi)
MG&i phan thudng c6 s6 nhan vo 1a 192:16 =12 ( nhan vo)
Bai 5. Hung c6 mot tdm bia hinh chit nhat, kich thuéc 60 cm va 96 cm, Hung mudn cét tim bia thanh céc
manh nho hinh vuéng bang nhau sao cho tdm bia duoc cat hét khong con thira manh nao, Tinh do dai 16n
nhat canh hinh vuéng?
Loi gidi
Goi d6 dai 16n nhat canh hinh vudng 1a a (cm)
Theo bai ra ta c6: 60° a, 96° a va aldén nhat nén a =UCLN(60,96)
Ta c6: 60=2%3.5
96=23
UCLN(60,96)=2°3=12
=a=12

Vay do dai 16n nhat canh hinh vudng 1a 12¢cm
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Bai 6. Mot doi y té co 24 bac siva 108y ta. Co thé chia doi y té d6 nhiéu nhét thanh méy t6 dé cac bac si
cling nhu cic y ta dugc chia déu vao mdi t6 ?
Goi sd t6 duoc chiala a (t0), aeN”
Theo bai ra ta c6:24° a, 108 @ va a lon nhat nén a =UCLN(24,108)
Ta co: 24 =23
108 =2°.3°
UCLN(24,108)=2°3=12
=a=12
Vay c6 thé chia dugc nhidu nhat 12 t0.
Bai 7. Khoi 16p 6 c6 84 hoc sinh, khéi 16p 7 co 63 hoc sinh, khdi 16p 8 ¢6 105 hoc sinh. Trong mot budi
chao co hoc sinh ca ba khéi xép thanh cac hang doc nhu nhau. Héi c6 thé xép nhiéu nhét thanh bao nhiéu
hang doc dé mdi khdi déu khong co ai 1é hang ?
Goi sb hang doc duoc xép 14 a (hang ), aeN”
Theo bai ra ta c6:84* a, 63° a, 105° @ va alén nhit nén a =UCLN(84,63,105)
Ta c6: 84=2%3.7
63 =37
105=3.7.5
UCLN(84,63,105)=3.7=21
=a=21
Vay c6 thé xép dugc nhidu nhat 21 hang doc.
Bai 8.Tim s ty nhién a nho nhat khac 0 biét rang a: 15, a: 20
Loi gidi
Vi a: 15, a: 20 va anho nhat khac 0 nén a =BCNN(15, 20)
Taco: 15=3.5
20=2%5

BCNN(15,20)=2%3.5=60
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=a=60
Vay a =60
Bai 9. Tim s6 tu nhién anho nhat khac 0 biét rang a chia hét cho15va achia hét chol8 .
Loi giai
Vi ai 15,4} 18 va anho nhét khic Onén a =BCNN(5, 20)
Taco: 15=3.5
18=3.2
BCNN(15,20)=2.3>.5=90
=a=90
Vay a=90
Bai 10. Tim s ty nhién anho nhit khac 0biét rang a chia hét cho15,18 va 25
Vi a® 15,4’ 18,a’ 25 va anho nhat khac 0 nén a =BCNN(15, 20,25)
Taco: 15=3.5
18=3.2
25=5"
BCNN(15,20,25)=2%3.5" =300
=a =300
Vay a =300
Bai 11. Hai ban Tung va Hai thuong dén thu vién doc sach, Tung cr 8 ngay dén thu vién mot lﬁn, Hai 10
ngdy mot 1an. Lan dau ca hai ban cung dén thu vién vao 1ngay. Hoi sau it nhat bao nhiéu ngay nita thi hai
ban lai cting dén thu vién?
Goi sd ngay it nhat dé hai ban cting dén thu vién 13 a (ngay ), aeN"
Vi ai 8,a! 10 va anho nhat khac 0 nén a =BCNN(S, 10)
Taco: 8=2°
10=2.5

BCNN(8,10)=2".5=40
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=a=40
Vay sau 40 ngay hai ban lai cting dén thu vién.
Bai 12. Hai ban An va Béch cung tryc nhat, An cr 10 ngay lai truc nhat con Bach 12 ngay lai tryc nhat.
Lan ddu ca hai ban cung tryc nhat vao 1 ngdy. Hoi sau it nhat bao nhiéu ngay nira thi hai ban lai cing truc
nhat?
Goi sb ngay it nhat dé hai ban cung truc nhat1a a (ngdy ), aeN"
Vi ai 10,a} 12 va anhd nhét khdc 0 nén @ =BCNN(10, 12)
Taco: 10=2.5
12=23
BCNN(10,12)=2%3.5=60
=a=60
Viay sau 60 ngay hai ban lai cung tryc nhét.
Bai 13. Hai ban Minh va Nham cung tryc nhat, Minh ctr 12 ngay lai truc nhat con Nham 18 ngay lai truc
nhat. Lan dau ca hai ban cung truc nhat vao 1 ngay. Hoi sau it nhét bao nhiéu ngay nira thi hai ban lai
cung tryc nhat?
Goi sd ngay it nhat dé hai ban cing truc nhat1a a (ngdy ),aeN"
Vi ai 12,4} 18 va anhd nhét khdc 0 nén @ =BCNN(12, 18)
Taco: 12=2°3
18=2.3"
BCNN(12,18)=2%3* =36
=a=36
Vay sau 36 ngay hai ban lai cung truc nhat.
Bai 14. Ba con tau cap bén theo cach sau: Tau I cir 15 ngay cap bén mot lan, tau IT ctr 20 ngiy cap bén
mot 1an, tau 11T ctr 12 ngdy cap bén mot 1an. Lan dau ca ba tau cung cdp bén vao mot ngay. Hoi sau it nhat
bao nhiéu ngay ca ba tau lai ciing cap bén ?

e

Loi gidi
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Goi sb ngay it nhat dé ba tau lai cing cap bén 1a a(ngay ), aeN"
Vi a® 15,4’ 20, a* 12 va anho nhit khac 0 nén a =BCNN(15,20,12)
Taco: 15=3.5
20=2%5
12=23
BCNN(15,20,12)=2%3.5=60
=a=60
Vay sau 60 ngdy ba tau lai ciing cip bén.
Bai 15. : Ba 6 to chd khach cung khoi hanh lac 64 sang tir 1 bén xe di theo ba hudng khac nhau, xe thir
nhit quay vé bén sau 145 phut va sau 10 phut lai di, xe thir hai quay vé bén sau 56 phut va lai di sau 4
phut, xe tht ba quay vé bén sau 48 phut va sau 2 pht lai di, hdy tinh khoang thoi gian ngan nhat dé 3 xe
cuing xuit phat lan tht hai trong ngdy va d6 13 luc may gid?
Loi gidi.
D6i 145 phat = 65 phit
Goi thoi gian ngin nhat dé ba xe cung xudt 1an thir 2 trong ngay 1a a (phut), aeN”
Thoi gian xe thir nhat di chuyén thi 2 13 65+10=75 ( phuat)
Thoi gian xe thir hai di chuyén tha 214 56+4 = 60 ( phit)
Thoi gian xe thir ba di chuyén thir 213 48+2 =50 ( phut)
Vi ai 75,a} 60, ai 50 va anhé nhat khac 0 nén a =BCNN(75,60,50)
Ta co:
75=3.560=23.5
50=2.5"
BCNN(75,60,50)=2%.3.5" =300
=a=300( phut)=5 (gio)
Vay sau 5 gio thi ba xe lai cting xuét phat lan thir 2. Luc d6 14 114 trua.
Dang 2. Bai toan dwa vé tim BCNN ciia hai hay nhiéu s6 théa man diéu kién cho truéc.
I. Phuwong phap giai.

— Phan tich dé bai, suy luan dé dua vé viéc tim bodi chung cua hai hay nhi€u s6 cho trudc.
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CHUYEN BE U'G'C CHUNG LON NHAT VA BOI CHUNG NHO NHAT

Néu x‘a,x:b= x e BCNN(a,b)

Néux chia cho adu n, x chiacho bdu n = x—n e BCNN(a,b)
— Tim BCNN cua cac sb do.

— Tim BC cuia cac sb 1a cac boi cia BCNN nay .

— Chon trong s6 d6 cac boi thoa man diéu kién di cho.

11. Bai toan.

Bai 1. Tim s6 tu nhién x biét rang x: 12, x: 21,x: 28 va 150 <x <200

Vi xi12,x} 21,x1 28 nén x e BC(12,21,28)
Taco: 12=2°3
21=3.7
28=27
BCNN(12,21,28)=2%3.7=84
BC(12,21,28) = B(84) = {0;84;168;252;336:...|
Vi 150 <x <200 nén x =168
Viy x =168
Bai 2. Tim s tu nhién x biét rang x: 12, x: 20, x: 25 va 0 < x <450
Vi x:12,x:20,x: 25 nén x € BC(12,20,25)
Taco: 12=2%3
20=2%5
25=5
BCNN(12,20,25)=223.5> =300
BC(12,20,25) = B(300) = {0; 300; 600; 900;...}
Vi 0< x <450 nén x =300
Vay x =300
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CHUYEN BE U'G'C CHUNG LON NHAT VA BOI CHUNG NHO NHAT

Bai 3. Mot s6 sach khi xép thanh timg bé 10 cudn, 12 cudn, 18 cudn déu vira dii. Tinh sb sach d6 biét s6
sach trong khoang 200 dén 500.
Loi giai
Goi 6 sach can tim lax( cuén) ,200<x<500, xe N’
Vi s6 sach khi xép thanh timg b6 10 cudn, 12 cudn, 18 cudn déu vira da nén x: 10, x:12,x: 18
= xeBC(10,12,18)
Taco: 10=2.5
12=2%3
18=2.3
BCNN(10,12,18)=2%3%5=180
BC(10,12,18) = B(180) = {0; 180; 360; 540; ...}

Vi 200 £ x <500 nén x =360
Vay s sach can tim 1a 360 cudn.
Bai 4. Mot truong t6 chirc cho khoang 800 dén900 hoc sinh di tham quan. Tinh sé hoc sinh biét néu xép
35 hoac 40 hoc sinh Ién xe thi vira du.
Loi giai
Goi sb hoc sinh can tim 13 x ( hoc sinh) ,800<x <900, xe N~
Vi xép 35 hoidc 40 hoc sinh 1én xe thi vira di nén x: 35, x: 40
= x € BC(35,40)
Taco: 35=5.7
40=2°5
BCNN(35,40)=2%5.7 =280
BC(35,40) = B(280) = {0; 280; 560; 840;1120;...}

Vi 800 < x <900 nén x =840
Vay truong d6 c6 840 hoc sinh.
Bai 5. Mot truong to chirc cho khoang 700 dén 800 hoc sinh di tham quan. Tinh sé hoc sinh biét néu xép
40nguoi hodac 45 nguoi 1én xe 6 t6 thi vira du.
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CHUYEN BE U'G'C CHUNG LON NHAT VA BOI CHUNG NHO NHAT

Goi s hoc sinh ctia truong 1a: n (n € N*)

Theo bai ta c6: 700 <n <800
Vi n:45;n:40 = n e BC(40,45) = n € B(BCNN(40,45))

Tacod: 40=2°5
45=3%5
3 n € B(360)
BCNN(40,45)=2"3".5=360= =n=700
700 <n <800

Vay s6 hoc sinh cta truong d6 12700

Bai 6. Tim sb tu nhién nho nhét ¢6 ba chit s chia cho 18;30;45 c6 s du 1an luot 8;20;35.
Loi gidi
Goi sb tu nhién can tim 12 x,xe N, 100 < x <999
Vi x chia cho 18;30;45 c6 s6 du 1an lugt 8;20;35 nén x +10:18,30,45
= x+10 e BC(18,30,45)
Ta co: 18=2.3
30=2.3.5
45=3%5
BCNN(18,30,45)=2.3%.5=90
BC(18,30,45) = B(90) = {O; 90; 180; 270;360;450;540;630;720;810;900;990;1080; }

Vi 100 < x <999 nén 110 <x+10 <1009 va x nho nhat
=x+10=180
x=170
Viy s6 can tim 13 170
Bai 7. Tim s tu nhién c6 ba chit s6, sao cho chia nd cho 17;25 ¢6 s du l1an luot 8 val6.

Goi sb tu nhién can tim 12 x,xe N, 100 < x <999
Vi x chia cho 17;25¢6 s6 du 1an luot 8 val6nén x+9:17, 25
= x+9 e BC(17,25)

BCNN(17,25)=17.25=425
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CHUYEN BE U'G'C CHUNG LON NHAT VA BOI CHUNG NHO NHAT

BC(17,25) = B(425) - {o; 425; 850; 1275;...}
Vi 100< x <999 nén 109 <x+9 <1008

= x+9¢ {425;850}

:xe{416;841}

Viy s6 can tim 13 416 hodc 841.

Bai 8. Tim s tu nhién n 16n nhét c6 ba chir sd, sao cho n chia cho8 thi du 7, chia cho31 thi du 28 .

Loi gidi
Vi nchia cho8 thi du 7, chia cho31 thi du 28 nén
n=8k+7 .
vo1 k,me N
n=31m+28

. n+65=8k+72:8
n+65=31m+93:31

BCNN(8,31)=8.31=248
BC(8,31) = B(248) = {o; 248: 496; 744;992;1240;...}

Vi nla sb tu nhién 16n nht c6 ba chir s6 nén n+65=992
=n=927
Vay n=927

Bai 9. Tim sd ty nhién nhé hon 500, sao cho chia n6 cho15 ; cho35¢6 s du 1an lugt 8 va 13.

Loi giai
Goi sb tu nhién can tim 13 x,xe N, x <500

Vi x chia cho 15; 35¢6 sb du 1an luot 8 va 13 nén

x=15k+8 .
vo1 k,me N

x=35m+13

_ [x+232=15k+240:15
x+232=35m+245: 35
= x+232 e BC(15:35)

Taco: 15=3.5
35=5.7
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BCNN(15,35)=3.5.7=105
BC(15,35) = B(105) = {0; 105;210;315;420;525,630; 735; ..}
Vi 0<x <500 nén 232 < x+232<732
= x+232 € {315;420;525,630}

—xe {83;188;293;398}

Viy x e {83;188,293;398}

Bai 10. Tim sd ty nhién nho nhit chia cho 12, cho 18,cho 23 ¢6 sb du theo tht tw 1a 11,17,9.

Goi s6 tu nhién can tim la: a (a € N)

Theo baitacod: a=12k+11=18¢+17=23.p+9 (k, p,q € N)

= a+37=12k+48:12;a+37=18¢+54:18;a+37=23p+46:23= a+37 € BC(12,18,23)
Vi a nho nhit

= a+37=BCNN(12,18,23);12=2°3;18=2.3%;23 =23 = BCNN(12,18,23) = 2°.3°.23 = 828
= a=828-37="791

Vay sb tu nhién can tim 14791

Bai 11. Tim sb tu nhién nho nhét chia cho 5,cho 7, cho 9¢d s6 du theo thur tula 3,4,5.

Loi gidi

Goi sb tu nhién cAn tim 1a x,xeN

Vi x chia cho 5, cho 7, cho 9 ¢6 s du theo thir tu 1a 3,4,5 nén
x=5k+3
x=Tm+4 voi kkmne N
x=9n+5

2x=10k+6 2x—1=10k+5:5
={2x=14m+8 = 2x—-1=14m+7:7
2x=181+10 |2x—1=181+9:9
= 2x—1eBC(5,7,9) ma x nhé nhat= 2x—1e BCNN(5,7,9)
BCNN(5,7,9)=5.7.9 =315
—=2x-1=315
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2x =316
x=158
Vay x =158
Bai 12. Tim s tu nhién nho nhét chia cho8du 6, chia cho 12 du 10, chia cho 15dw 13 va chia hét cho
23 .
Loi gidi

Goi sb tu nhién can tim[a x,xe N
Vi x chiacho8du 6, chia cho 12du 10, chia chol5du 13
nén x+2:8,x+2:12,x+2:15

= x+2eBC(8,12,15)

Taco: 8§=2°

12=23

15=3.5

BCNN(8,12,15)=2".3.5=120

BC(8,12,15) = BC(120) = {0;120;240;360;480; 600; }
—x4+2¢ {120;240;360;480; 600;...}

= xe{118;238;358;478,598;...}
Vix nhé nhat, x chia hét cho 23 nén x = 598.
Vay x =598

Bai 13. Mot doi thiéu nién khi xép hang 2,3,4,5 déu thira 1 ngudi, Tinh s6 d6i vién biét s6 ¢6 nam trong
khoang 100 dén 1502
Goi sb d6i vién can tim 1a x (doi vién), 100< x <150, xe N’
boi thiéu nién khi xép hang 2,3,4,5 déu thura 1 nguoi nénx chia cho 2.3,4,5du du 1

=x-1:2,x-1:3,x-1:4,x-1:5

= x—1e BC(2,3,4,5)

BCNN(2,3,4,5)=2%3.5=60
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BC(2,3,4,5)=B(60) = {0; 60; 120; 180; ...}
Vi 100 < x <150 nén x =120
Vay s6 doi vién 1a 120 d6i vién
Bai 14. S6 hoc sinh khéi 6 ciia mot truong THCS trong khoang tir 200 dén 400, khi xép hang12,15 va
18 déu thira 5 hoc sinh. Tinh s6 hoc sinh cua truong do.
Goi s hoc sinh cta trudng d6 1a x ( hoc sinh), 200 < x <400, xe N*
Khi xép hang 12,15,18 déu thira 5 hoc sinh nén x chia cho 12,15,18 déu du 5
=>x-5:12,x-5:15,x-5:18
= x—-5eBC(12,15,18)
Ta co:
12=2%3
15=3.5
18=2.3
BCNN(12,15,18)=2%3.5=180
BC(12,15,18) = B(180) = {0; 180; 360; 540; ...}

Vi 200 < x <400 nén x =360
Vay s6 hoc sinh cua truong do 1a 360 hoc sinh.
Bai 15. Mot trudng hoc ¢6 s6 luong hoc sinh khong qua 1000. Khi xép hang 20,25,30 thi déu du 15.
Nhung khi xép hang 41 thi vira di. Tinh s6 hoc sinh cua truong do.
Goi s6 hoc sinh cua truong d6 1a:n (ne N')
Theo bai ra ta c6: n <1000
Lai c6: n—15:20,25,30; n:41
n—15€ BC(20,25,30) e B(BCNN(20,25,30) =300 = n—15 B(300)

Ma n—-15<1000-15=985=n-15 6{300,600,900}

{ne{315,615,915}
= =>n=615

n:41
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CHUYEN BE U'G'C CHUNG LON NHAT VA BOI CHUNG NHO NHAT

Vay s6 hoc sinh cua truong 14 615 hoc sinh.
Bai 16. Mot budi tap dong dién thé duc c6 khoang tir 350 dén 500 ngudi tham gia. Khi téng chi huy cho
xép 5,6,8 hang thi thdy 1é 1ngudi, Khi cho doan xép hang 13 thi vira vin khong thira nguoi nao. Hoi sd
ngudi tham gia tap dong dién 1a bao nhiéu ?
Loi gidi
Goi s6 nguoi tham gia tap dong dién 14 x ( nguoi), 350< x <500, x e N
Khi tong chi huy cho xép 5,6,8 hang thi thdy 1¢ 1 ngudi
=>x-1:5x-1:6,x-1:8
= x—1eBC(5,6,8)
Taco: 5=5
6=23
g§=2
BCNN(5,6,8)=23.5=120
BC(5.6.8) = BC(120) = {0:120;240;360; 480;600; ...}
= x—1€{0;120;240;360;480;600; .|
= x e {1;121;241;361;481;...|

Vi 350 < x <500vax chia hét cho 13 nén x =481
Vay s6 nguoi tham gia dong dién 1a 481 ngudi
Bai 17. Mot khdi hoc sinh khi xép hang 2,3,4,5,6 déu thiéu 1 ngudi nhung xép hang 7 thi vira du, biét sb
hoc sinh chua dén 300 . Tinh sb hoc sinh ciia khéi d6 ?
Goi s hoc sinh can tim 14 x ( hoc sinh), x <300,xe N
Mot khdi hoc sinh khi Xép hang 2,3,4,5,6 déu thiéu 1 nguoi nén
=>x+1:2,x+1:3,x+1:4,x+1:5,x+1: 6
= x+1eBC(2;3;4;5,6)
BCNN(2,3,4,5,6)=2%3.5=60

BC(2,3,4,5,6) = B(60) = {0; 60; 120; 180;240;300;...}
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= x+1e{60; 120; 180;240;300;...}

= xe{59;119; 179;239;299;...}
Khdi hoc sinh xép hang 7 thi vira dii nén x chia hét cho 7 va x <300 nén x =119
Vay sb hoc sinh cta khéi d6 1a 119

Bai 18. S6 hoc sinh tham gia nghi thirc d6i 1a mot s6 ¢6 ba chir s6 16n hon 800. Néu xép hang 20 thi du
9 em, néu xép hang 30 thi thiéu 21em va xép hang 35 thi thiéu 26 em. Hoi co tit ca bao nhiéu hoc sinh
tham gia?
Loi gidi
Goi sb hoc sinh tham gia nghi thirc doi 1a x ( hoc sinh), xe N, 800 < x <999
Néu xép hang 20 thi du 9 em, néu xép hang 30 thi thiéu 21em va xép hang 35 thi thiéu 26 em nén

x=9:20

x+21:30

X+26:35

x=20k+9
= <{x=30m-21v61 kym,ne N
x=35n-26

x—9=20k:20
={x-9=30m-30:30
x—9=35n-35:35

= x -9 e BC(20,30,35)

Tacod: 20=2°5
30=2.3.5
35=5.7

BCNN(20,30,35)=22.3.5.7 =420

BC(20,30,35) = BC(420) = {0;420; 840;1260; }
= x—9 &{0;420;840;1260; ...}
= x €{9;429;849;1269; ...}

Vi 800 < x <999 nén x =849
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CHUYEN BE U'G'C CHUNG LON NHAT VA BOI CHUNG NHO NHAT

Vay s hoc sinh tham gia nghi thirc doi 1a 849 em
Bai 19. Nguoi ta dém s trimg trong mot rd. Néu dém theo ting chuc ciing nhu theo ta hodc theo timg 15
qua thi 1an nao ciing du 1 qua. Tinh sd trimg trong rd, biét rang sb trimg d6 16n hon 150 va nhé hon 200
qua.
Loi gidi
Goi s6 trimg trong ré lan (ne N')
Ta co: 150 <n <200(1);(n—1):10,12,15

= n—-1€ BC(10,12,15) = n—1¢€ B(60)

Theo (1) = 149<n—-1<19=n-1=180=n =181
Vay s6 trimg trong 16 1a 181 qua
Bai 20. Mot nguoi ban nam gio xoai va cam. Mdi gi6 chi dung mot loai qua véi sé luong 1a: 65kg; 71 kg;
58 kg; 72kg; 93 kg. Sau khi ban mot gio cam thi s6 lwong xoai con lai gap ba lan s6 luong cam con lai.
Hay cho biét gio ndo dung cam, gi6 nao dung xo0ai ?
Loi gidi
Téng s6 xo0ai va cam luc dau: 65+71+58+72+93 = 359(kg)
Vi s6 xo0ai con lai gép ba lan s cam con lai nén téng s6 x0ai va cam con lai 1a sb chia hét cho 4, ma 359
chia cho 4 du 3nén gié cam ban di c6 khdi lwong chia cho 4 du 3.
Trong céac sd 65;71;58;72; 93 chicé 71 chia cho 4du 3.
Vay gi6 cam ban di 1a gié 71 kg.
S6 xo0ai va cam con lai: 359-71= 288(kg)
S6 cam con lai: 288:4 = 72(kg)
Vay: cac gio cam la gio dung 71 kg ; 72 kg
Céc gid xoai la gié dung 65 kg; 58 kg; 93 kg.
Bai 21. Mot s6 tu nhién chia cho 7 du 35, chia cho 13 du 4. Néu dem s6 d6 chia cho 91 thi du bao
nhiéu?
Goisddolaa
Viachiacho 7 du 5, chiacho 13 du 4 = a+9:7;a+9:13
ma UCLN(7,13)=1 nén = a+9:7.13=91
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=a+9=91k=a=91k-9=91k-91+82 :91(k—1)+82(k € N)
Vay a chia cho 91 du 82 .
Bai 22. Tim s6 tu nhién nhé nhét, biét réng s6 d6 khi chia cho 3, cho 4, cho 5, cho 6 d&u du 1a 2, con chia cho
7 thidu 3.
Goi s6 twnhién can tim1a a (a € N,a > 3)
Khi chia a cho 3, cho 4, cho 5, cho 6 déudula 2
= a—2e BC(3;4;5;6) = {60;120;180;240;....}
Nén a nhan cac gia tri 62;122;182;242;...
Mit khac a 1a sb nho nhat chia cho7 thi du 3 tic la (a - 3) 1a s6 nho nhét chia hét cho 7
= a=122 (vi a=62 thi 62—3 =159 khong chia hét cho 7).
Vay sb can tim 1a122.
Bai 23. Hai 16p 6A; 6B cung thu nhit mot sb gidy vun bang nhau. Lop 6A ¢ 1ban thu duge 26 kg con lai
mdi ban thu duoc 11kg. Lép 6B c6 1ban thu duoc 25kg con lai mdi ban thu dugc 10kg. Tinh sd hoc
sinh mdi 16p biét rang s6 gidy mdi 16p thu duoc trong khoang 200kg dén 300 kg.
Goi sb gidy mdi 16p thu duoc 1a x(kg)=>(x—26):11 va (x—25):10
Do d6 (x—15)e BC(10;11) va 200 < x <300 => x—15=220 = x =235
S6 hoc sinh 16p 6A 1a: (235 —26) :114+1=20 (hoc sinh)
S6 hoc sinh 16p 6B 1a: (235-25):10+1=22 (hoc sinh)
Vay 16p 6A c6 20 hoc sinh
L&p 6B ¢6 22 hoc sinh.
Bai 24. S6 hoc sinh khéi 6 ctia mot truong chwa dén 400 ban, biét khi xép hang 10;12;15déu du 3 nhung
néu xép hang 11thi khong du. Tinh s6 hoc sinh khéi 6 cua trudong do.
Loi giai
Goi sb hoc sinh 1a a(a € N*)

Vi s6 hoc sinh khi xép hang 10;12;15 déu du 3 = a—3 e BC(10;12;15)
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Ma BCNN (10;12;15)=60=> a—3=60k (k€ N") = a = 60k +3

Ta c6 bang sau:

k 1 2 3 4 5 6 7

a 63 123 183 243 303 363 423

Vi s6 hoc sinh chua dén 400 ban va khi xép hang 11thi khong du nén a <400 va a‘11
Trong céc gia tri trén, chi c6 a =363 thda man bai toan

Vay s6 hoc sinh can tim 1a 363 hoc sinh.

Dang 3. Bai toan dwa vé tim UCLN ciia hai hay nhiéu s théa mén diéu kién cho truwéc.
I. Phwong phap giai.

— Phan tich dé bai, suy luan dé dua vé viéc tim udc chung cta hai hay nhiéu sb cho trude.
Néu a: x,b: x=> x € UC(a,b)

Néu achiax cho du n, bchia choxdu m = {a—::; = xeUC(a—n,b—m)

— Tim UCLN cua cac s6 do.

— Tim UC cua cac s6 1a cac udc caia UCLN nay .

— Chon trong sb d6 cac udc thoa man diéu kién da cho.

I1. Bai toan.

Bai 1.Tim s6 tu nhién a biét rang khi chia 24 cho athi du 3 va khi chia 38 cho aciing du 3
Loi giai
Vi chia 24 cho athi du 3 va khi chia 38 cho aciing du 3nén

24-3:a va a>3

38-3ia vaa>3

21:a
= )
{35:61

= a e UC(21,35)
Taco: 21=3.7
35=5.7
UCLN(21,35)=7

UC(21,35) = U(7) = {1;7}
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:>ae{l;7}
Via>3nén a=7
Vay a=7
Bai 2. Tim s6 tu nhién a biét ring 156 chia a du 12 va 280 chia adu 10.
Loi giai
Vi 156c¢chia a du 12va 280chia adu 10nén
156-12:a va a>12

280-10 a va a>10
{144361
= .
270:a
= a e UC(144,270)
Taco: 144=23*
270=2.3'5
UCLN(144,270)=2.3> =18
UC(144,270) = U (18) = {1:2:36;9; 18}
= ae{1;2;3;6;9;18}
Via>12 nén a=18

Viy a=18
Bai 3. Tim s6 tu nhién nbiét 288 chia ndu 38 va 414 chia ndu 14.

Loi gidi
Vi 288 chia ndu 38 va 414 chia ndu 14 nén

288—-38:n va n>38
414-14n va n>14

250:n
= .
400:n

= n e UC(250,400)
Tacod: 250=2.5°
400 =2*5%

TAI LIEU NHOM CAC DY AN GIAO DUC Trang 21



CHUYEN BE U'G'C CHUNG LON NHAT VA BOI CHUNG NHO NHAT

UCLN(250,400) =2.5% =50
UC(250,400) = U (50) = {1; 2:5:10;25; 50}
—ne {1;2;5;10;25;50}
Vi n>38 nén n=>50
Vay n=50
Bai 4. Tim s6 tu nhién b 16n nhit biét rang chia 326 cho b thi du 11, con chia 553 cho b thi du 13.
Loi giai
Vi chia 326 cho b thi du 11, con chia 553 cho b thi du 13 nén
326-11:b va b>11

553-13:b va b>13

315:b
= .
540:b

= b e UC(315,540)
Tacd: 315=3%5.7
540=2%35
UCLN(315,540) =3%.5=45
UC(315,540)= U (45) ={1; 3; 5, 9; 15,45}
Vi b>13,b 16n nhat nén b =45
Viy b=45
Bai 5. Tim sb tu nhién a biét réng 398 chia ¢ du 38, 450chia adu 18.
Vi 398 chia a du 38, 450chia adu 18 nén
398—38: ava a> 38

450-18:ava a>18

360: a
= )
432: a

= a e UC(360,432)
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Ta co: 360=2%3%5
432 =2%3°
UCLN(360,432)=2°3* =72
UC(360,432)=U(72) = {1; 23, 4;6:8,9;12; 18; 24;36;72}
Vi a>38 nén a=72
Vay a=172
Bai 6. Tim s6 tu nhiéna biét rang 350 chiaa du 14 va 320 chia a du 26.
Vi 350 chiaadu 14 va 320 chia a du 26 nén
35014 ava a>14

320-26:ava a>?26

N {336% a
294:a
= a e UC(336,294)
Taco: 336=2'3.7
294=23.7°
UCLN(336,294)=2.3.7=42
UC(336,294) = U (42) = {I; 2; 3; 6; 7; 14; 21; 42}
Vi a>26 nén a=42
Vay a=42
Bai 7. Tim s6 tu nhién a biét ring 264 chia adu 24 va 363 chia adu 43.
Loi gidi
Vi 264 chia adu 24 va 363 chia adu 43 nén
264—24:ava a>24

363—-43:ava a>43
240: a

= .
{320:61

= a € UC(240,320)
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Tacod: 240=2%3.5
320=2°5
UCLN(240,320) =2*5=80
UC(240,320) = U(80) = {1; 2: 4; 5, 8 10; 16; 20; 40;80}
Vi a>43 nén a =80
Vay a =80
Bai 8. Tim s6 tu nhién a biét ring khi chialll cho a thi du 15 con khi chia 180cho athi du 20.
Vichialll cho a thi du 15 con khi chia 180 cho athi du 20 nén
111-15'a va a>15

180-20: ava a>?20

96: a
= .
160: a
= a e UC(96,160)
Taco: 96=2.3
160=2%5
UCLN(96,160)=2" =32
UC(96,160) = U(32) = {1; 2; 4; 8:16; 32}
Vi a>20 nén a=32
Vay a=32
Bai 9. Néu ta chia 2 s6 3972 va 170 cho ciing mot sb thi s& duoc sd du twong tng 1a 4 va 42. Hoi sd
chia la bao nhiéu?
Loi gidi
Goi s6 chia can tim 1a a
Vi 3972 chia adu 4 va 170 chia adu 42 nén
3972-4'a va a>4

170-42: ava a>42
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3968: a
= .
128: a
= a e UC(3968,128)

UCLN(3968,128) =128
UC(3968,128) = U(128) = {1; 2: 4: 8;16; 32; 64;128}
Via>42 nén ae {64; 128}

Vay a e{64; 128}
Bai 10. Tim s6 ty nhién a biét rang 398 chia a thi du 38 con 522 chia cho a thi du 18.
Loi giai
Vi 398 chiaadu 38 va 522chia a du 18 nén

398-38: ava a>38

522-18:ava a>18

360 a
- {5043 a
= a € UC(360,504)
Taco: 360 =235
504 =237
UCLN(360,504) = 2°.3* = 72
UC(360,504) = U(72) = {1; 2; 3; 4; 6; 8; 9; 12; 18; 24;36;72}
Via>38 nén a=72
Vay a=72
Bai 11. Tim s6 ty nhién n biét rang khi chia 147 va 193 cho n thi c¢6 s6 du lan luot 1a 17 va 11,
Vi 147 chia n du 17 va 193 chia n du 11nén
147-17:n va n>17

193—-11:n van>11
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130:n
= )

182:n
=neUC130,182)

Taco: 130=2.5.13
182=2.7.13
UCLN(130,182)=2.13=26
UC(130,182) = U(26) = {1;2:13;26}
Vi n>17 nén n =26
Vay n=26

Bai 12. Tim sd ty nhién a biét rang 351 chia cho a du 15 con 321 chia cho adu 27.

e

Loi gidi
Vi 351 chia a du 15 va 321 chia ¢ du 27 nén
351-15:ava a>15

321-27:ava a>27
_ {336% a
2941 q
= a € UC(336,294)
Tacéd: 336=2%3.7
294=23.7
UCLN(336,294) =2.3.7=42
UC(336,294) = U (42) ={1; 2; 3; 6; 7; 14; 21; 42}
Via>27 nén a=42

Vay a=42
Bai 13. Tim s6 ty nhién b biét rang chia 327 cho b thi du 12 con chia 557 cho b thidu 17.

Loi giai
Vi chia 327 cho b thi du 12 con chia 557 cho b thi du 17 nén

327-12:b va b>12
557-17:b va b>17
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315
=>4
{540:[)

= b e UC(315,540)

Tacé: 315=35.7
540=23"5
UCLN(315,540)=3%5=45
UC(315,540)= U (45) = {1; 3; 5: 9; 15:45}
Vi b>17 nén b=45
Vay b=45
Bai 14. Tim s6 tu nhién n 16n nhit sao cho khi chia 364,414,539 cho n ta dugc 3sd du béng nhau

e

Loi giai
Vi ba sb 364,414,539 chia ncod cung s du nén hiéu 2 sb chia hét cho n

414-364:n 50:n
=1539-364:n ={175'n ma n 16n nhat =n e UCLN(50,175,125)
539-414:n 125:n
Tacod: 50=2.5
175=57
125=5°
UCLN(50,175,125) = 5> =25
=>n=25
Vay n=25
Bai 15. Tim s ty nhién a biét 1960,2002 chia a c6 cing sd du 1a 28.
Vi 1960 chiaadu 28 va 2002 chia a du 28 nén
1960—-28: ava a>28

2002 -28: ava a>28

1932:a
= .
1974: a
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= aecUC1932,1974)

Tacd: 1932=2%3.7.23
1974 =2.3.7.47
UCLN(1932,1974)=2.3.7=42
UC(1932,1974)=U (42) = {1; 2; 3; 6; 7; 14; 21; 42}
Vi a>28 nén a=42
Viy a=42
Bai 16. Mot 6 chia cho7du 3, chia cho 17 du 12, chia cho 23 du 7. Hoéi sb d6 chia cho 2737 du bao
nhiéu?
Loi giai
Goi sd dichola A. Theobairatacod: A=7a+3=17b+12=23¢c+7
Mat khac: 4+39=7a+3+39=17b+12+39=23c¢+7+39="7(a+6)=17(b+3)=23(c+2)

Nhu vay A4+39 dong thoi chia hét cho 7, 17 va 23.

Nhung UCLN(7, 17,23) =1 =(A4+39):7.17.23 = (A4+39):2737 = A+39=2737k
= A=2737k-39=2737(k—1)+2698

Do 2698 <2737 nén 2698 1a s6 du cta phép chia sé A cho 2737

a+1 b+1
+

Bai 17. Cho a, b 1a céc s6 tu nhién khac 0 sao cho 1a s6 tu nhién. Goi d 1a UCLN cua a, b

a

Chung minh rang: a+b > d*

Loi giai
Taco:

~d
d =(a,b) = {Z:d”f véi (m,n)=1

=a’+b*+a+b'd’

a+l b+1 & +b>+a+b a’+b*+a+bab
+ = eN=>
b a ab ab=d*mn:d*

a’ =d*m*id*

. }:a+b§a’2 =a+b>d> = dpem
b’ =d’n*:d’

PHAN III. BAI TOAN THUONG GAP TRONG DPE HSG.
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Bai 1: Tim s6 tu nhién 7 nho nhét sao cho khi chia s6 d6 cho 11du 6, chia cho 4 du 1va chia cho 19 du
11 ( HSG huyén Qué V5 — Nam 2020 — 2021)

Loi gidi

Theo dé bai s6 can tim lan (n € N), theo dé ra ta co:

n:ll du 6 =n—611=n—6+33=n+27 chiahétcho 11 (Do 33:11)

n:4 dul =>n-1:4=n—-1+28=n+27 chiahét cho 4 (Do 28:4)

n:19 du 11 =n-11:19=n—-11+38=n+27 chia hét cho 19 (Do 38:19 )

Suy ra n+27 chia hét cho cac sé 4; 11; 19 ma n 13 sb tu nhién nho nhét nén

n+27=BCNN(4; 11; 19) =836

Vay n=836-27 =809

Bai 2: Tim s6 tu nhiéna nhoé nhét sao cho khi a chia cho 2 du 1, achia cho 3du 1, a chiacho 5 du 4, a
chia cho 7du 3

( HSG CUM’GAR — Nam 2020 — 2021)

Loi giai

Theo dé bai s6 can tim laa (a € N), theo dé ra ta co:

a:2dul =a+1:2=a+1+10=a+11 chia hét cho 2 (Do 10:2 )

a:3dul =a+23=a+2+9=a+11 chiahétcho 3 (Do 9:3)

a:5du 4 =a+1:5=a+1+10=a+11 chia hét cho 5(Do 10:5 )

a:7 du 3=a+4:7=a+4+7=a+11 chia hét cho 7 (Do 7:7 )

Suy raa+11 cung chia hét cho2;3;5;7 maa 1a s6 nho nhét nén

a+11=BCNN (2;3;5;7)

Ma 2;3;5;7 d6i mot nguyén té cting nhau

Do vay: a+11=2.3.5.7=210

Vay a=199

Bai 3: Tim s6 tu nhién nho nhat sao cho khi s6 d6 chia cho 3 du 1; chia cho 4 du 2; chia cho 5 du 3;
chiacho 6 du 4. ( HSG Quang Trach — Nam 2020 — 2021)

Loi giai
Goi so can tim laa (a € N), theo dé ra ta ¢o:

a:3dul=a+2:3
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a:4du2=a+2:4

a:5du3=a+2:5

a:6 du4=a+2:6

Suy raa+2 cung chia hét cho3;4;5;6 maa 1a sd nho nhét nén

a+2=BCNN (3;4;5,6)=60

Vay a =58

Bai 4: Tim s6 tu nhién 16n nhét c6 ba chit sb, sao cho khi chia s6 d6 cho 2, cho3, cho 4, cho 5,cho 6 ta
duogc cac s6 du 1an luot 1a 1,2,3,4,5. ( HSG Nho Quan — Nam 2020 — 2021)

Loi giai

Goisdcantim1a a(aeN, 100<a<999)
a:2dul =a-1:2=a-1+2=a+1 chiahétcho 2 (Do 2:2)

a:3du2 =a-23=a-2+3=a+1 chiahétcho 3 (Do 3:3)

a:4du3 =>a-34=>a-3+4=a+1 chiahétcho 4 (Do 4:4)

a:5du 4 =>a-15=a-4+5=a+1 chiahétcho 5 (Do 5:5)

a:6 du5 =>a-56=>a-5+6=a+1 chiahétcho 6 (Do 6:6)

Suy ra a+1 cung chia hét cho 2:3;4;5;6

Ta co:

BCNN (2;3;4;5;6) =60

=>a+1e BC(2,3,4,5,6) = B(60) = {0,60,120,360,...,960,1020,...}

Vi a 12 s6 ty nhién 16n nhit c6 ba chit s6 nén a+1=960

Vay a=960-1=959

Bai 5: S6 hoc sinh cua truong THCS A néu xép mdi hang 10 hoc sinh thi thira ra 3 hoc sinh, néu xép mdi
hang 12 thi thira ra 5 hoc sinh, néu xép mdi hang 15thi thira ra 8 hoc sinh, néu xép mdi hang 19 thi vira
du . Hoi trudng THCS A ¢6 bao nhiéu hoc sinh tit ca , biét s6 hoc sinh ctia trudng d6 16n hon 800 va nho
hon 1000. ( OLYMPIC Toan 6 — Nam 2020 — 2021)

Goi s6 hoc sinh cua truong THCS A la x (x e N*, 800<x<1000, hoc sinh)

Theo dé ra ta co:

Xép mdi hang 19 hoc sinh thi vira di nén x:19, suy ra dit x =19k (k € N¥) khi d6 vi:
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Xép mdi hang 10 hoc sinh thira3 hoc sinh nén x:10 du 3, suy ral9k :10du 3 hay
19k-3+10=19k+7:10 (vi 10:10 )

Xép mdi hang 12 hoc sinh thi thira5hoc sinhnén x:12 du 5, suyra 19k :12 du 5 hay

19k—5+12 =19k +7:12 (vi 12:12 )

xép mdi hang 15hoc sinh thi thira8 hoc sinh nén x:15 du 8, suy ra 19k:15 du 8 hay

19k —8+15=19k+7:15 (vil15:15)

Do d6 19k +7 € BC(BCNN(10,12,15))

=>19k+7 € BC(60) = {0;60;120;180; 240;300;360;420;480;540;600;660;720;780;840; 900;960;1020;...}

Vi x e N*, 800<x<1000, hoc sinh)nén 19k +7 € {840; 900;960}

Lap bang:
19k +7 840 900 960
k 833 47 (Théa man) 953

833\ . 953 10ai
9 (loai) 9 (loai)

=>a=19.47=893 (hoc sinh)

Vay sb hoc sinh cta truong THCS A 1a 893 hoc sinh.

Bai 6: Tim s6 tu nhiéna nhé nhat biét a chia cho 104du 51, achia cho 96du 27 .
( HSG Kim Son — Nam 2020 — 2021).

Loi giai

Goi sb can tim 1aa (a € N), theo dé ra ta cé:

=>a—51:104 =>a—51+3.104:104 => a+261:104 (Vi 3.104:104)
=>a—-27:96=>a—-27+3.96:96 => a+261:96 (Vi 3.96:96)

Viala sb ty nhién nhé nhét nén:

=>a+261=BCNN(96;104) =1248

Vay a=1248-261=987

Bai 7: Tim s tu nhién a, biét réng 296 chia choathi du 16, con 230 chia cho a thi du 10.
( Nang khiéu todn 6 lan 1 — Nam 2020 — 2021)

Goi s6 can tim 1aa (a € N*,a > 16), theo dé ra ta c6:

296—16:a =>280:a
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230-10ia=>220:a
a €U (UCLN{220;280}) =U'(20)

Vi a>16 nén a =20

Vay a =20

Bai 8: Tim s6 tu nhién a biét ré‘mg a chiacho 7 du 3; a chiacho 9 du 1, achia hét cho 11 va a nim
trong khoang tir 350 dén 500.

( HSG Nam Dan — Nam 2020 — 2021)

Loi giai

Goi sb can tim 1aa (a € N,350 < a < 500), theo dé ra ta co:

a:7du3 =a-37=a-3+245=a+2427 nén a+242 chia hét cho 7 (Do 2457 )
a:9dul =>a-119=a-1+243=0a+242:9 nén a+242 chia hét cho 9(Do 243:9 )
a:ll =>a+242:11(Do 242:11)

Suy raa+242 cung chia hét cho7;9;11

Nén a+242e B(BCNN (7,9,11)) = B(693)={0;693;1386...}

ViaeN, 350<a<500 dodd a+242=693=>a=451

Vay a=451

Bai 9: Tim s tu nhién a, biét 398 chia cho adu 38, con 450 chia cho adu 18.

( OLYMPIC todn 6 Quéc Oai — Nam 2020 — 2021)

Goi sb can tim 1aa (a € N*,a > 38), theo dé ra ta co:

398-38:a=>360:a

450-18:a=>432:a

=>a eU (U CLN{360;432}) =U (72) = {1;2;3;4;6:8;9;12;18;24;36;72}

Via>38 nén a=72
Bai 10: Tim s6 tu nhién nho nhat biét khi chia s6 d6 cho 36,40,42 1an lugt duoc céac sb du 1a 34, 38, 40.

(OLYMPIC todn 6 Quéc Oai — Nam 2020 — 2021)

Loi giai
Goisocantimlaa, a e N, theo dé ra ta co:
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a:36 du 34 = a—-3436=>a-34+36=a+2 chia hétcho 36 (Do 3636 )
a:40 du 38 = a—-38'40=a—38+40=a+2 chia hétcho 40 (Do 40:40 )
a:42 du 40 = a-40:42=a—-40+42=a+2 chiahét cho 42 (Do 42:42)
Viala sb ty nhién nhé nhét nén:

=>a+2=BCNN(36;40;42) = 2520

Vay a=2520-2=2518

Bai 11: Tim s6 tu nhién 16n nhét c6 3 chir sd, sao cho khi chia s6 @6 cho 8 du 7 va chia s6 d6 cho 31 du
28.

( HSG Luc Nam — Nam 2020 —2021)

Goi sb tu nhién can tim1a x,xe N

Vi x chiacho 8 du 7, chia cho31du 28 nén

{x=8k+7 vol k,me N

x=31m+28

N X+65=8k+72:8
x+65=31m+93: 31

= x+65€ BC(8;31)

BCNN(8,31)=8.31=248

BC(8,31) = B(248) ={0; 248;496;744;9921240;....|
Vi x 1a s6 ty nhién 16n nhat c¢6 3 chit sé nén x +65 =992 = x =927

Vay sb can tim 1a 927

Bai 12: Tim s6 tu nhién co ba chit sb, biét rﬁng khi chia s6 d6 cho cac sb 25,28 va 35 thi dugc cac s6 du
lan luot 1a 5,8,15.
( HSG Bd Thuéc — Nam 2020 — 2021)
Goi sb tu nhién cAn tim 13 x ,XeEN
Vi x chia cho cac s6 25,28 va35 thi dugc cac sb du 1an luot 1 5,8,15 nén

x+20: 25
x+20:28
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x+20%35
= x+20 € BC(25, 28,35)
Tacod: 25=5;28=2"7;35=5.7
BCNN(25,28,35)=2%.5"7="700
BC(25,28,35) =B(700) = {0; 700;1400; ...}

Vi x 14 sb tu nhién c6 3 chit s6 nén x +20 =700 = x = 700 —20 = 680
Viy s6 can tim 13 680
Bai 13: Tim s tu nhién nho nhat biét réng khi chia sd d6 cho cac sb 7:9:17 duoc sb du 1an luot 1a 1;3;13

(HSG Gia Binh — Nam 2020 — 2021)

Loi gidi

Goi sb tu nhién can tim 1a x,xeN

Vi x chia cho cho céc sb 7:9;17 duoc s du 1an luot 1a 1;3;13 nén
x=Tk+1
x=9m+3 (Véi k,mneN )
x=17n+13

x+888="7Tk+889:7
= {x+888=9m+891:9
x+888=17n+901:17

:x+888€BC(7, 9,17) ma x nho nhit

= x+888 = BCNN(7, 9,17) =1071

= x =183
Viy sb can tim 1a 183
Bai 14: S6 hoc sinh khdi 6 ctia mot truong khi xép hang 12, hang 15,hang 18 déu thira 2 hoc sinh. Biét
s6 hoc sinh khdi 6 chua dén 200 em. Hoi khoi 6 cua truong do cd bao nhiéu hoc sinh ?
( HSG Luc Ngan — Nam 2020 — 2021)
Loi gii
Goi s6 hoc sinh khéi 6 cua truong d6 1a x (‘hoc sinh), x e N, x <200

Néu xép hang 12, hang 15,hang 18 déu thira 2 hoc sinh nén
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x-2:12
x-2:15
x—2:18
= x—-2eBC(12,15,18)

Taco: 12=2%3
15=3.5
18=2.3’
BCNN(12,15,18)=2%.3%.5=180
BC(12,15,18) = BC(180) = {0;180;360; ...}

Vi x <200 nén x-2=180=x=182
Vay s hoc sinh khéi 6 ciia truong d6 1a 182 em
Bai 15: Tim s6 tu nhién a nho nhét sao cho a chia cho 3, cho 5, cho 7 dugc s du theo thir tu 1a 2,3,4 .
( HSG Thai Thuy — Nam 2019 — 2020)
Vi achia cho 3, cho 5, cho 7 dugc sb du theo thir tu 1a 2,3,4 nén
a=3k+2

a=5m+3 (Véi k,mneN’ )
a=Tn+4

2a—1=6k+3:3
=32a-1=10m+5:5
2a—-1=14n+7:7

:>2a—leBC(3, 5,7) ma a nho nhat
:>2a—1=BCNN(3,5,7)=105

=a=153

Viy a=353
Bai 16: Tim sb tu nhién c6 ba chit s6 biét n6 chia cho 23 thi du 14 va chia cho 25 thi du 16 .
( HSG Tién Hai — Nam 2018 — 2019)

e

Loi gidi
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Goi 6 tu nhién can tim 13 x,x e N, x <1000
Vi x chia cho 23 thi du 14 va chia cho 25 thi du 16 nén
x+9:23

x+9125
= x+9 € BC(23,25)
BCNN(23,25)=575
BC(23,25)=BC(575) ={0;575;1150; ...}

Vi x <1000 nén x+9=575= x =566

Vay sb can tim 1a 566

Bai 17: Tim s tu nhién nho nht, biét rﬁng khi chia s6 d6 cho3du 1, chia cho5du 3va chia cho7du 5.
( HSG Nhon Trach — Nam 2018 — 2019)

Goi sb tu nhién can tim 13 x,x € N, x nho nhat.

Vi x chiacho3du 1, chia cho5du 3va chia cho7 du 5nén
x=3k+1
x=5m+3 (Véi kymneN")
x=Tn+5

x+2=3k+3:3
=><{x+2=5m+5:5
x+2=Tn+7:7

:>x+2€BC(3,5,7)méx nho nhét

= x+2= BCNN(3,5,7) =3.5.7=105

= x =103
Viy s6 can tim 1a 103
Bai 18: Tim s6 tu nhién nho nhat co tinh chit sau:
S d6 chia cho 3du 1, chia cho 4 thi du 2, chia cho 5 thi du 3, chia cho 6 thi du 4 va chia hét cho 13.
( HSG Son Tinh — Nam 2018 — 2019)
Loi gidi

Goi s0 tu nhién can tim 1a x, x nho nhat.
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Vi x chia cho 3du 1, chia cho 4 thi du 2, chia cho 5 thi du 3, chia cho 6 thi du 4 nén
X+2:3; x+2:4;x+2:5,x+2:6
=>x+2€ BC(3,4,5,6)
BCNN (3,4,5,6) =60
BC(3, 4,5, 6) = B(60) = {O; 60;120;180;240;300;360;420;480;540; 600;...}
=>x+2¢€ {60;120;180; 240;300;360;420;480;540; 600;...}
= Xxe {58;1 18;178;238; 298;358;418;478;538;598;...}
Ma x:13, x nh6 nhit nén x = 598
Vay s6 can tim 1a 598
Bai 19: Tim sd tu nhién nho nhit biét ré‘mg s6 d6 chia cho 5du 1, chia cho 11du 4, chia cho 13 du 10.
( HSG Kién Xuong — Nam 2012 — 2013)
Loi gidi
Goi sb tu nhién can tim 13 x,x € N, x nho nhat.

Vi x chia cho 5du 1, chia cho 11du 4, chia cho 13 du 10 nén

x=5k+1
x=1lm+4 (Véi k,mneN")
x=13n+10

x+29=5k+30:5
=<{x+29=11m+33:11
x+29=13n+39:13

= x+29 eBc(5,11,13)max nho nhit

= x+29=BCNN(5.11,13)=5.11.13=715
= x =686
Vay s can tim 1a 686
Bai 20: Tim sd tu nhién c6 ba chit sb, biét rﬁng khi chia s6 d6 cho cac sb 25;28;35 thi duoc sb du lan lugt
la 5;8;15.
( HSG Kién Xwong — Nam 2011 — 2012)
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Goi sb tu nhién can tim 1a x, x <1000
Vi x chia cho cac sd 25;28:35 thi dugc s6 du 1an luot 14 5;8;15 nén
x+20:25; x+20:28; x+20:35
= x+20 € BC(25,28,35)
BCNN(25,28,35) =700
BC(25,28,35) = B(700) = {O; 700;1400; 2100;2800;...}
=x+20¢€ {700;1400;2100;2800;...}
= xe {680;1380; 2080;2780;...}
Ma x <1000 nén x =680
Vay sb can tim 1a 680
Bai 21: Tim s tu nhién nho nhat sao cho khi chia cho 11du 6, chia cho 4 du 1 va chia cho 19 du 11.
( HSG Phu Luwong — Nam 2020 — 2021)
Loi gidi
Goi sb tu nhién can tim 13 x,x € N, x nho nhat.

Vi x chiacho 11du 6, chia cho 4du 1 va chiacho 19 du 11 nén

x=11k+6
x=4m+1 (Véi kymneN")
x=19n+11

x+27=11k+33:11
=<{x+27=4m+28:4
x+27=19n+38:19

= x+27eBc(11,4,19)max nho nhét

:>x+27=BCNN(11,4,19)=11.4.19=836

= x =809

Vay s6 can tim 1a 809
Bai 22: C6 120quyén v va 72 cai but dugc chia thanh cac phan thuong déu nhau. Hoi c6 thé chia duoc
thanh bao nhiéu phan thudng dé sb quyén vo va sb but trong mdi phan thudng 13 bé nhat.

( HSG Anh Son — Nam 2018 — 2019)
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N e

Loi gidi
Goi s6 phan thuong duoc chia 13 a (phan thuong), a e N ’
Theo bairata co: 120: a, 72: a nén a =UC(120,72)
Taco: 120=2"3.5
72=3*2’
UCLN(120,72)=2°3=24
= aeUC(24) ={1;2;3;4;6;8;12;24}
Vi sb quyén v va sb but trong mdi phan thudng 13 bé nhat nén a = 24
Viy c6 thé chia dugc 24 phan thuong
M&i phin thudng c6 sb vo 1a 120 : 24 = 5( vo)
Madi phan thudng c6 s6 bit 1a 72 :24 =3 (but)
Bai 23: Trong ki thi hoc sinh gioi cip tinh gdm ba mén Toan, Ngit Vin, Tiéng Anh, s6 hoc sinh tham gia
nhu sau: Ngit van c6 96 hoc sinh; Toan c6 120 hoc sinh va Tiéng Anh c6 72 hoc sinh. Trong budi 18
tong két, cac ban tham gia thi duoc phan cong ding thanh hang doc sao cho mdi hang c6 sb ban thi mdi
mon bang nhau. Hoi ¢6 thé phan cong hoc sinh ding thanh bao nhiéu hang dé s hoc sinh mdi mén trong
mdt hang it nhat.
( HSG Bic Ninh — Nim 2020 — 2021)
Loi giai
Goi s6 hang duoc phan cong 1a a (hang), aeN”
Theo baira ta c6: 96:a; 120: a, 72 a nén a =UC(96,120,72)
Ta c6: 96 =23
120=2"3.5
72=3%2°
UCLN(96,120,72)=2".3=24
= aeUC(24) ={1;2:3,4;6:8;12;24}
Vi s6 hoc sinh mdi mén trong mot hang it nhat nén a = 24

Vay c6 thé phan cong duoc 24 hang
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