PS6. CHUYEN PE - UOC CHUNG LON NHAT VA BOI CHUNG NHO NHAT
CHU PE 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

Uéce: S6 tu nhién € #0 dugc goi 1a woc cua s6 tw nhién a khi va chi khi a chia hét cho d . Tanéi d 1a

udc cua a.

A . la)=|deN:d|a
Nhdn xét: Tap hop céc udc ciaala U -

Bdi: S6 tu nhién m dugc goi 1a bdi cua @ #0 khi va chi khi m chia hét cho a hay a 1a mot wdc sb6 m.

Nhin xés Tap hop céc boi ciia a (a ¢0)1a B(a) ={ O;a;2a;...;ka} kez

2) Tinh chét:
- S6 0 12 boi cia moi s6 nguyén khac 0. S6 0 khong phai 1a uwc cta bat ki sé nguyén nao.

1

~Cacsé L va "1 lauoc cua moi sO nguyén.

- Néu U(a) :{ L a} thi a 12 s6 nguyén to.
- Sb lugng cac wéc ciia mot s6 : Néu dang phan tich ra thira s6 nguyén t6 ciia mot s tw nhién 4 1a

(c+D(y+D(z+1)

X Ky Lz v A r r , M
a’b’.c”  thisb luong cac wéc cua 4 bing

That vay uéc cia 4 13 s6 co dang ™P .. trong d6:
m ¢ X+1 cach chon (lél’ a, @, '"’ax)

n 6 ¥+ cach chon (1l B> 75 D)

P ¢ z+1 cach chon (12‘11’ ¢, ¢, ""CZ),...

(x+1)(y +1)(z+1)

Do do, so luong cac wde cia 4 bang

II. U6c chung va bdi chung
1) DPinh nghia

, (a)
Uéc chung (UC): Néu hai tap hop U

(a;b)

b . .
va U~ c¢O nhitng phan tir chung thi nhitng phan tir d6 goi la

udc sO chung cua a va b. Ki hi¢u: UC



(a;b) :{ 1}

Nhan xér- Neu UC thi @ va b nguyén to cling nhau.

, , X s deIN cas . A . £, . . (a;bEZ) .
Uédc chung 16n nhat (UCLN): So duoc goi 1a udc s6 chung 16n nhat ctia a va b khi
T . (@) o (a;b)
d 1a phan tir 16n nhat trong tdp hop UC . Ki hiéu u6c chung 16n nhat cia a va b 1a UCLN
(a;b) (a;0)
hoac hoac ged .

(a) »)

Boi chung (BC): Néu hai tap hop B vaB c6 nhitng phan tir chung thi nhitng phan tir 46 goi 1a boi

(a;b)

s0 chung cua a va b. Ki hi¢u BC

Bdi chung nhé nhit (BCNN): S6 7 #0 duoc goi 1a bdi chung nhé nhit cia a vab khi m 1a

(a;b) (a;b)

s6 nho nhat khac 0 trong tap hop BC . Ki hiéu bdi chung nhoé nhit ctia a va b 1a BCNN

[a;b] (a:b).

hoic hoac lem

2) Tinh chét
Mot so6 tinh chit ciia wée chung 16m nhit:

o Néu (a;a5;..5a,) =1 a

. g A A0y A A s
thi ta ndi cac s0 1’7271 nguyén to cung nhau.

(am;ak ) =1, Vm ;ék,{ m,k} E[l;Z;....;n}

e Néu thi ta néi cac s 492>+ goi mot nguyén td cling
nhau.
a b) _(a;b)
o CEUC(a;b) mlec c
a b
d =(a:b) = | =;=| =1.
o d d

. (ca;eb) =c(a;b).

. (a;0) =1 v (a;¢) =1thi(a;bc) =1
, (@b;e) =((a;b);¢)

eCho a>b>0

Néu @ =bg gy (@b)=D.

Néu @ =bq +r(r #0) thi (a;0) =(b;7).



M@t sb tinh chit ciia boi chung nhé nhit:

)

o Néu [a;b] =M a’b

[a;b;c] :Ha;b];c]

thi

[ka,kb] =k|a,b);

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

[ J
PHAN II. CAC DANG BAI
Dang 1: Cac tinh chit va bai toan co ban vé UCLN va BCNN

L. Phuwong phap giai
Néu dang phan tich ra thira s6 nguyén t6 ctia mot s6 ty nhién 4 1a @ 0" .¢” _ thi s6 lugng cac ude cia 4

hng G+DG+1D(z+1)

bi
That vay udc cua 4 1a 56 co dang ""P .. trong d6:
m ¢ X+1 cach chon (1211’ a, &, ...,ax)
n 6 ¥*1 cach chon (al B> b5 +:b")

2 z
P ¢6 z+1 cach chon (lél’ G nly

o (x+1)(y +1)(z+1)

Do d9, so luong cac ude cia 4 ban
II. Bai todn

y , 96
Bai 1: Tim sé u6c cua sé 137,

Loi gidi:

18% :(32 2)96 — 3192 9%
Taco: ’ o

189 1, (96+1)(192 +1) =97.193 =18721.
la

Vay s0 udc cua so
Bai 2: Chting minh rang mét s6 tu nhién 16n hon 0 1a s6 chinh phuong khi va chi khi s6 udc s6
cua no la so 1é.

N e

Loi gidgi:



*

EN .

— 4 G a;
.o o M= . i P A A~ A
Gia st Pr-PyPr ygi Pi nguyén to va

(a, +1)(a, +1)...(q, +1) 4 56 1¢

RELCEN 0 18.

N A ; PR > . Y P X < Y
n 1a s6 chinh phuong khi va chi khi >7k1a cac so chan khi do

(q, +1(a, +1)...(q, +1)

Mat khac 1a s0 céc s0 ude cua n, do d6 bai toan dugc chung minh.

Bai 3: Mot s6 ty nhién » 1a tong binh phuong cta 3 s tu nhién lién tiép. Chimg minh rang n
khong thé ¢ dung 17 udc sd.

Loi gidi

Téng binh phuong ciia 3 s6 ty nhién lién tiép co dang :

2 2 2 2
= - + + + = + A A
n=(m-1) +m* +(m+1)" =3m" +2 khong thé 1a sé chinh phuong.

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

Bai 3: Cho (a,6) =La>b. Chting minh rang:
a) (@.a+b) =l ¢) (@b.a+b) =1
b) (b.a- b) =l d)l[tI]._fI-f)}Zl
Loi giai

(a,a+b) :a'[a'E.-"»"}ﬂ =hbd=deUC(ab)= desU(UC(a.b))= 1:d= d =l

a+hid
a) bat
fabid
(ab,a+bh)=d = .
a+bid
¢)
. ;) d il . A r A A 5 A A ’ \ [N ~ A . A A r
Gia st Goi p 1a s0 udc nguyén to cua d (1 so ty nhién khac 1 bao gid cling ton tai it nhat mdt udc
. (abp
=d:p= .
, la+b:p
nguyén to)
. ab=bp ) ) .
ab:p=| o = pelUCla,b)= peUlucln(a,b))= 1:p= p =l
b:p=a:p
Ta co: (vo 1y)

d =l= (ab.a+b) =]
Vay



-

e o Yip=aip=b;
ab:d abp ﬂ,p ﬁjp g
T . = lbip=aip
la-b:d  |a-bp .
d) a-b:p

Bai 3: Biét rang @0¢ 13 boi chung ciia abjac;bc. Chimg minh rang:

a) @bc 13 boi cua b b) @bc 1a boi cua 11
Loi gidi

abc:ab = 10ab+ciab = ciab < ¢ =0 o .ab .
a) (do ¢ c6 mot chir so, c6 hai chir s0)

[‘”{’C' € = (100a +106):10a = b'a

o=

b =ak{keN")
bat
abcba . . . .
— = 100a+106:(10h+a)= 99a:10b+a = 99a l0ak +a= 9910k +1= 10k +1 =11
= _' iy

= k=1=a=bc=0

abciae= b be =
Vi dpcm

abc =aa0 =110a:11 =

b) dpcm

Bai 4: Biét ring [a.b](@.b) =ab

o 0] =000:@b) o o an (a, b). S6 thit nhat 1a 120, tim sé thir hai

b. (a, b) = 12, [a, b] 16n gap 6 1an (a, b). SO thi nhit 14 24, tim s6 thir hai
c. Téng cua hai s6 bang 60, tong gitta UCLN va BCNN cuia chung 12 84. Tim hai s6 d6
Loi giai

(a.b) =600:10 =60;(a,b).[a.b| =ab= 60.60 =1205 = b=300
a. Ta co:

b. S6 thi hai 13 36

c. Goi hai s6 phaitim la: avab



(m,n) =l 2
a =dmb=dn= { ) ﬂ.h] _ ab _d mn
(a,b) =d, im,nEN
dat :

d+dmn =4 < d(mn+l)=4(1)
Co:
d(m+n)=60(2)

Vi tong ciia hai bang 60 nén

= 1,2,3,4,0,12 =d = d =12({thoaman)= m=2:n=3 <= a =24,b =306
Tu (1)(2)

m=3n=2=g=300b=24
Hoac
Dang 2: Tim s6 nguyén ” dé théa mén diéu kién chia hét
1. Phwong phap gidi
Tach s6 bi chia thanh phan chira an s6 chia hét cho s6 chia va phan nguyén du, sau d6 dé thoa
mén chia hét thi s6 chia phai 1a udc cta phan sb nguyén du, tir d6 ta tim dwoc s nguyén n thoa
man diéu kién.

11. Bai toan

Bai 1: Tim s6 tu nhién ” d@é 57 +14 chia hét cho 7 +2.

N, e

Loi gidi:

C Sn+l4=5.(n+2)+4
Ta co:

5.(n+2) (n+2)

a chia hét cho

(5n+14) (n+2) (n+2) _ (n+2)

Do d6 chia hét cho 4 chia hét cho 1a wéc cua 4.

o (n+2)€[1;2;4}

ne{0;2}
Do do6

(- (5n+14) (n+2)
i 1€10:2) gy .

Vay vo chia hét cho

n+15

N, . J4 ‘A 2 + A A
Bai 2: Tim s6 tu nhién 7 dé " 3 asé tu nhién.

N

Loi gidi:
n+15

(n+15) (n+3)

Pé "*3 138 tu nhién thi chia hét cho



[(n+|5)— (H+3)] (n+3)

chia hét cho

o, (n+3)
< 12 chia hét cho .

- (n+3) léU(Iz):“;E;}A;G;IE},

o nel:l;3:9;.

n+15

Vay voi TE 0L gy 3 13 68ty nhién.,

, A #3n+0)i(n+3
Bai 3: Tim so tu nhién  dé ( ) ).

)

Loi gidi:

(H: +3n +(:|)f(n+ 3)
Ta co:

Suy ra: [H(H+ 3)+:‘_‘|l (n+3) - 65(,:; + 3)

[1.9.7. 4]

Dodo n+3 € 0= 1230
vay " =0;n =3 4 (" +3n46)i(n+3)

dn +5

Bai 4: Tim sb nguyén ' dé phan sb 27-1 c6 gi4 tri 1a mot sd nguyén.

)

Loi gidi:

dn+5 4dn- 247 _E(EH— 1)+7 94 7

Ta cé: 2n-1 2n-1 2n-1 2n-1

dn+5 7
2n-

Vi 2 12 s6 nguyén nén dé 1 1ash nguyén thi 2n-1 1344 nguyén

(M= -7:-1:1,7!
Suyrazn_lEU’ Lt B

o 2ne | 6;0;2:8| - n€|-3;0:L4

dn+5

. ne|-30:1:4
01 !

Vay v thi 27~ 1 ¢6 gia tri 1a mot s6 nguyén.

Bai 5: Tim s tu nhién /7 dé biéu thirc sau 1a so ty nhién:

2n+2 Sn+17 3n
B = + -
n+2 n+2 n+2

Loi giai



Ta co:

B_2n+2+5n+17_ 3n _2n+2+45n+17-3n _4n+19 4(n+2)+11 —44 11
n+2 n+2 n+2 n+2 n+2 n+2 B n+2
11

Dé B 1a sb tu nhién thi 7 +2 1a sb tu nhién

_ +2) |, 0e U(ll)::-ll.;-l.;l.;u;
D0”+2>lnén n+2=ll= H:'?J.

Vay n=9 thi B 1a s6 tu nhién.

_(k+1y

n =
Bai 6: Tim k nguyén duong 16n nhét dé ta c6 sd k+23 1amot sb nguyén duong.

Loi giai
(+1) k2 +2k+1 _(k+23)(k- 21)+484 484 )
Taco:  k+23  k+23 k +23 — e n la mot sb
nguyén dwong khi va chi khi ¥ +23/484, k+23>23
k+23=121 [k:98
Taco484=202=4.121=4421 |K+23 =44 [k =21
Vi k :98,ta o =81
vei K721 g =1

Vay gid tri X 16n nhét thoa man yéu cau 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 gidi

, a kn ) . \
- Biét UCLN(a, b) = k thi va v6i UCLN(m, n) = 1 (1a diéu kién cua sO0 m, n can tim), tir d6

tim dugcavab

iy i a=md _b=nd
- Biét BCNN(a, b) = k thi ta goi UCLN(a, b) = d thi va vG6i UCLN(m, n) = 1

(la diéu kién cua sO m, n can tim), tir d6 tim dugc a va b.
II. Bai toan

Bai 1: Tim hai s nguyén duong %0 biét @ +b =128 y3 UCLN(a, b) = 16.

N o

Loi gidgi:



. abeZ’
biéu kién:

.. . 0<acx<b
Gia st . Tac6d UCLN(a, b) =16

(m. neZz’ )
vOi ; UCLN

= g =lom; b =16n (m,n) =l:m <n

) a+b=128= 16(m+n)=128= m+n =8
Biét

(m,n) =1
Vi UCLN nén ta co hai trudng hop ciam van
m=ln=7T= ag=10.bh=112
Truong hop 1:

= =5 = =
Trwong hop 2: m =3,n =5= g =48,h =80

Bai 2: Tim hai s tu nhién a, b, biét rang: @ +b =162 3 U’CLN(G’ b)=18

N e

Loi gidi:

a,belN

Diéu kién: .Giasy @ <b

. a+b =162, (a,b) =18

Ta co
a =18m
Pit b =18n véi (m,n) =L,m <n
Ty @b =162= 18(n+n) =162 = m+n =9
0 (m,m) =1 , lap bang:

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

Két luan: Cac s can tim la: (18:144):(36;126);(72;90)

Bai 3: Tim hai s6 nho hon 200, biét hi¢u ctia ching bang 90 va UCLN 14 15

N e

Loi giai:

LA : JbEN:a,b <200
Goi hai s0 can tim 1a a;b (a i, )



a-b=90; (a,h) =15

Ta co:
{a =15m [ (m,n) =1 {(m,n):l
= =
pat L2 =157 150n-n)=90 |m-n=6
15m <200 m <13
a,b<200= =
., 151 <200 n <13
Lai co:
m n a b
13 7 195 105
11 5 65 75
7 1 85 15

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

Bai 4: Tim hai s ty nhién c6 tich bang 432 va UCLN bang 6.

Loi gidi:
Goi hai s6 tu nhién cAn tim 1a %2 . Bidu kien: “2€N.

. ab =432; (a,b) =6 (a <b)

Ta co:
bat ¢ =6m.b =6n 4 (m,n)=1vam< n = 36mn =432= mn =12
Ta duoc:
m n a b
1 12 6 72
3 4 18 24

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

BAi 5: Tim hai s6 @0 biée 7a =116 v3 yepn (@) =45

Loi giai
Tir 7a =11b gy rq a>b

a =453a,
= (a;;,) =1,(aq, =b,)
T veLy (D) =43 1b =asp O
a_11_ g _11_ [a =1l a =45.11 =495
va b7 b 7 n=7 lah)=l_ | =457 =315

Vay hai s6 @b Antim 13 @ =495 yab =315



Bai 6: Cho ¢ =1980,6 =2100.
(aab) R [a,b]
m va .

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

véi ab. Chitng minh nhan xét d6 déi v6i hai sé tu nhién @va b khac O tuy .

a) Ti

b) So sanh
Loi giai

2) 1980 =2%3%.5.11, 2100 =2%3.5°7.

=223.5 =60
UCLN(1980, 2100)

BCNN (1980,2100) =22.3%5%7.11 =69300.

[1980,2100].(1980,2100) =1980.2100 |a,b).(a,b) =ab

b) ( déu bang 4158000 ). Ta s& ching minh rang

Cach 1. Trong cach giai nay, cac thira so riéng cling dugc coi nhu cac thira s6 chung, chang han ¢ chira

thira 6 11:0 khong chira thira s 11 thi ra coi nhu ? chira thira s6 11 véi sé mii bang 0. Vi cach viét nay,

trong vi du trén ta co:
1980 =2%.3%5.7°.11.
2100 =2°3.5%.7.11°.

(1980,2100) [1980,2100]

1 tich céc thira s6 chung voi s6 mii nho nhét 2%.3%5.7°.11° =60 la tich cac

thira s6 chung voi s6 mil 16n nhét 22.3%.5%7.11 =69300.

Béy gio ta ching minh trong truong hop téng quat:

[a,b].(a,b) =ab 1)

. A ’ <\ A A A . \ A A A o s A o 1 ’ \ ’ < A A A
Khi phan tich ra thira s6 nguyén to, cac thtra s6 nguyén t0 ¢ hai vé cla chinh 1a céac thtra s6 nguyén to
c6 trong 4va b- Ta s& ching t6 ring hai vé chira cac thira sé nguyén t& nhu nhau vé6i sé mil twong tng
bang nhau.

Goi 2 1a thira sb nguyén t6 tiy ¥ trong cac thira s6 nguyén to nhu vay. Gia st sé mii cua ? trong ¢ 1a %
sé mii ctia 2 trong O1a ¥ trong d6 X va Y ¢ thé bing 0- Khong mét tinh téng quat, gia sir ring * =V~
Khi d6 vé phai cia (D chira 2 véi s6 mit ** Y. Con ¢ vé trai, [a, b] chita 2 véi s6 mi x, (a, b) chtt p

re A~ A A r: o~ . e Ao~ X+
véi s mil Y nén vé trai ciing chira £ voiso mii ¥



Céch 2. Goi 9 =(@.D) i @ =da’,b =db" (1) yron6 o (@0") =1.

ab
—T"(2)

pat d , ta can ching minh rang [a,b] M

Dé chimg minh didu nay, cin chimg to tn tai cac s tw nhién x, y sao cho M =ax M =0y g3 (x vy=1.

m =a.— =ab
That vay tir (1) va (2) suy ra d :
m=b." =ba )
d Do d6, ta chon ¥ =05 =@ th& thi ()=t la.b)=1.
ab
— =la,b|, —
d [ ] e 1 [a,b].(a,b) ab.

Vay
Bai 7: Tim hai s6 ty nhién biét ring UCLN ciia chung bang 10, BCNN ciia chung bang 900.
Loi giai

a,beN

Goi cac s phai tim 1a ¢ va b Diéu kién: .Giasu @ <b

Ta ¢6 (a,b) =10 nén. a:l()a‘, b = IOb’ (Cl',b') =1,a’£b'. Do d6 ab =100a'b' (1) Mit khéc

ab =[a,b].(a,b) =900.10 =9000  (2).

Ta D vy (@) suy ra a'b'=90. Ta ¢6 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 s ty nhién @b 536 cho tong cia UCLN va BCNN 1a 15.
Loi giai
pidu kien: “PEN Gia sy a<b.
a=da
' (a, <h),(a;b) =1

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

a.b.d

,vad<15

Nén BCNN(a; b) =
d+abd =15=>d(+a,b)=15=>d €U (15)=[1;3;515|

Theo bai ra ta co: ,Mad<15,Nén

a, =1= a=1 a =2= a =2
d=1= a.b =14=
hodc

THI - b =14= b =14 b =7T=b=7



a =1= a =3

d=3= ab =4= {

TH? - b =4= b =12
a =1= a =5
d:5=>a1.b1:2:>b_ 5 =
TH3 : | =2=b=10
Viy cac cip 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 pi& ab =216 y3 UCLN (a.b) =6.
Loi giai
. a,be”Z’ a <b (a,b) =6
Diéu kién: . Gia su . Taco UCLN

= g =0mh :f:ln(m.,nEE“ ) UCLN (m,n)=lm <n
. ab =210= om.0n =30mn =216 = mn =0
Biét

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

m=l.n =6= a=0,h =30
Truong hop 1:

Truong hop 2: m=2n=3=a=12,b=I18

o (a,b)e | (6:36):(12;18)
Vay hai s0 can tim 1a .

a
— =26 —
Bai 9: Tim hai s6 nguyén duong ab pige b va UCLN (a,p)=5 .
Loi giai
a,be”Z’

biéu kién:

(a,b) =5 = g =5m.b =5n (m, nez ) ' CLN (m,n) =1
UCLN

226=>"-26=
2 b ' )
Biét v6i UCLN (m, n) = 1.
= m=13 yy n=5= a=05,3b=25.

B ATAT —T79
Bai 10: Tim &0 biéy a+b =42 y3 BOVN (@) =72

Loi giai



d = (a.b)= a =md:b =nd mnez* | CLN Gn,n) =l
Goi UCLN voi ;

A K, o1 o2 . .., asb  m=<n
Khong mat tinh tong quat, gia su nen

a+b=42= dm+dn =d (m +n) =42(1)
Biét

. BCNN(a,b)=72= mad =72(2)
Biét

- d = de|1;2:3;6)
1a uwéc chung cua 42 va 72

3 . . d =6
Lan luot thay céac gia tri cua d va (1) va (2) dé tinh m, n ta thay chi c6 truong hop thi

mn =12

=m=3n=4 .
(théa man cac di€u ki¢n cia m va n)

Vay d =6 y3 9 =3.0 =18,h=4.0 =124

Bai 11: Tim hai s6 nguyén duong a,b pig ab =180 , BCNN (a,b) =00 .
Loi giai

. a,beZ’
Piéu kién:

(a.p)=d = a =md:b =nd (m.n)=1= BCNN(a.h) =m.nd
bat UCLN v4i UCLN

ab 180 _

ab =180= mnd” =180= d =! CLN(a,p) =———— = =3
BCNN (a,b) 60

Biét

. ab =180 I CLN(ﬂh] =3
Twr day bai toan da biet va
= g=Xh=00 a=12:b=15

hoac
a_4
Bai 12: Tim @0 bidt b5 vy BEVN (a.b)=140
Loi gidi

(a.b) =d
bat UCLN

va



a 4

b 35 I CLN(4,5) =1= a =4d:b =5d
Vi , mat khac

BCNN (a,b) =140 ' CLN(a,p) =7
Ma , nén

a 4
35 1 CLN(a,p)=7

Tur day bai toan da biét va
= g =28h=35

B 13: Tim hai s6 tu nhien 9 biée a- b =7 y5 BOVN (@.0)=140

Loi giai
Pidu kign: 7SN,
_ (a.b)= a=md:.b :nd(m._ ne Z+).f (m.n) =1
Goi UCLN UCLN
ca-b=T=dm-dn =d(m- n)=7(1)
Biét
. BCNN (a.b)=140= m.nd =140(2)
Bict
= d
la uwoc chung ciua 7 va 140
= a’E{ 1;7|
. o , . ,d =7 m-n =l
Thay lan lugt cac gia tri d vao (1) va (2) dé tinh m, n ta dugc két qua duy nhat thi va
mn =20= m =5n =4 ! CLN Gm,n) =1

(thoa man )

d =7 a=537=35b=47 =128
Viay va .

Bai 14: Tim hai s6 tu nhién %2 biét a+b=96 3 UCLN(a’b) =6
Loi gidi

a,belN

Y <A ca >
bicu kién: .Giastr 4 b .

(a,b)=6= a =6m;b=6n(m.nez"): (m,n)=l:m >n
Biét UCLN UCLN



La+bh=9%  om+on=9= m+n =10

a nén
(m.n) =1 )
Ma UCLN nén cd cac truong hop cua sO m, n nhu sau
m=1lin =5= g =00:b =30

Truong hop 1:

m=l}n=3=a=78h=I18
Truong hop 2:

m=153:n=l= a=90:h=0
Truong hop 3:

(a,b)e | (66;30);(78:18):(90;6)

Vay hai s0 can tim 1a

Bai 15: Tim hai s6 ty nhién biét tong ctia chung bang 504 va UCLN ctia chung bang 42

Loi giai
Goi cac s6 phai tim la ¢ va b _ biéu kién: a,be IN. Giast ¢~ b .
(a.b)=42= a =42mb :42ar(f.i:, nef’ ) (m,n)=10m > n)

Biét UCLN UCLN

ca+b=504= 42m+42n =504 = m+n =12

a

(m.n) =1, ’
Vi UCLN nén cd cac truong hop cua sO m, n nhu sau
m=l1l:n=1= a=402;h =42

Truong hop 1:

m=Tn=5= g =294 b =210
Truong hop 2:

. (a.b)e| (462:42);(294;210)
Vay hai s0 can tim la

. . . — - 3 g
Bai 16: Cho "€N  im sé nguyén t6 P ¢6 2 chit sé sao cho 7 _UC(“” 33n+15)
Loi gidi
Vish P :UC(EH- 33n+15)
= p 2(3n +15)- 3(2n- 3) =39

cling 1a udc cia hi¢u

, , _ . . P=13
Ma  1a so nguyén to c6 hai chit s6 nén



) s p =13
Vay s0 nguyén to can tim la .

Bai 17: Tim hai s6 tu nhién c6 tich bang 300 va UCLN bang 5.

Loi giai
Goi cac s6 phai tim 1a @ va ? . pidu kien: SN Giasit 4> P
(a.b)=5= a =5.mb=Sn(m.nez*). (m,n) =1(m > n)
Biét UCLN UCLN
. ab =300 = = m.5.n5=300= mn =12
a nén
(m,n) =1 ’
Ma UCLN nén c6 cac trudong hop cua soO m, n nhu sau

m=12:n == g =060:b =5
Truong hop 1:

m=4n=3= g =20:h =I5

Truong hop 2:
o (a,b)e| (60;5);(20;15)
Vay hai s0 can tim la .
B 18: Tim hai s6 tw nhién @ va b (95 pigg. yepn (@) =300: NN (a,b) =900

Loi gidi

Y “ A a,be IN
biéu kién: .

(a.b)=10

Vi UCLN va
= a =10m;b =10n(m,ne z"); (m,n) =10n < n)= BCNN (a,b) =10.m.n
UCLN
BCNN (a,p) =900 . —g0. ,
Ma nén Khi d6 co cac truong hop cia s6 m, n nhu sau

m=5n=18= a=50:b =180
Truong hop 1: (théa man)

m=%n=10= g =906 =100
Truong hop 2: (thoa man)

- (a,b)e| (50;180); (90;100)
Vay hai s0 can tim la .

~ BCNN (a,b) =300; (a,p)=15:a+15=b

Bai 19: Tim hai s8 tu nhién @ va 0, biét UCLN

Loi giai



A A a,be IN
biéu kién: .

(a,h) =15,

Vi UCLN nén ton tai cac sO tu nhién m va n khac 0, sao cho:

a =15m:b =151(1) ! CLNGm,n)=1(2)

va

BCNN (a,b) =300, BCNN (15m,15n) =300 =15.20 = BCNN (m,n) =20
Vi nén theo trén ta suy ra

a+15=b= 15m+15+15n= 15(n+1)=151= m+1=n

Vi
. m =4,n =5 .
Trong cac truong hgp thda man diéu kién (2) va (3) thi chi c6 truong hop la thoéa man diéu
kién (4)
m=4;n =5 ) a =154 =00;b =15.5=T5
Vay ta dugc céc s phai tim 1a .

(a.b)=21:a+21=h

, . AT =420
Bai 20: Tim hai s6 ty nhién @ va b iy BNV @0 =420: 500
Loi giai
biéu kién: a,be IN.
(a.p)=21, ,
Vi UCLN nén ton tai cac so tu nhién m va n khac 0, sao cho:

a=2lmb=21n (1) ! CLNGn,n) =1 (2)

va

BCNN (a,b)=420= BCNN (21m,21n) =420 =21.20= BCNN (m,n) =20(3)
Vi

a+2l=bh=2lm+21=2ln= 21(n +1) =21n = m+1=n(4)
Vi
. m=4;n =5 m=2;n =3
Trong cac truong hop thoa man dicu kién (2) va (3) thi chi c6 trudong hop hoac la
thoa man diéu kién (4)
m=4:n=5 m=2:n=3 a=214=84:6=21.5=105

Vay hoac ta duoc cac sb phai tim la:

, , —_ ATAT —
Bai 21: Tim hai s6 tu nhién @ va b biée: UcLN (90) =5 BCNN (a.0) =300

Loi giai

a,beIN

Y “ A cs o > D.
biéu kién: .Giasue ¢ b



, (ﬂ-_b) :5 = :SfJI;h :Sfi(fjf,}FEZ+ )- ( ] ):I. o
Biét UCLN UcLN i =hm =

= BCNN (a,b)=5mn

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

(m,n) =1 )
Vi UCLN nén ta c¢o cac truong hop cua s6 m, n nhu sau

m =00,n =1= g =300,b =5
Truong hop 1:

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

m=12.n=5=g=00,b=25
Truong hop 3:

(a.b)e| (300;5):(100;15):(60:25)

Vay hai s0 can tim 1a

. , AN = oy 11
Bai 22: Tim hai so ty nhién ¢ va b , biét: BCNN (a,b) 180:; CLN (a,0) =12

Loi giai
pidu kien: PN Gia st >

(a.h)=12= a =12m:b :IEH(HI,HE E) (m.n) =l.m >n
Biét UCLN UCLN

= BCNN (a.b) =12mn

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

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

m=15n=1= g =180, =12
Truong hop 1:

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

m=12.n=5=g=00,b=25
Truong hop 3:

o (a.b)e| (180:12); (100:15): (60:25)
Vay hai s0 can tim la .



Bai 23: Tim hai s6 tu nhién biét tong UCLN va BCNN cuia chiing bang 23

Loi giai
g o a,b ., ,a>b
Goi hai so tu nhién can tim la va gia su
(a.p)=d = a =md:b =nd mneZ"; (m.n)=l.m=>n= BCNN(a.h) =dmn
biat UCLN voi UCLN
(a.p)+BCcNN (a,p)=23  d(mn+1)=23=d de|1;23
Ma UCLN nén 1a wdce cua 23 hay
d =1, mn+1=23 = mn =22 } CLN(m,n) =1 m,n
Xét ta co voi nén ta cd cac truong hop cla nhu sau:
m=22,n=l= a=22h=]
Truong hop 1:
m=lln=2= a=I11b=2
Truong hop 2:
) d =3, cmn+1 =l < mn=0 ) L
Xeét ta cod (khong thda man)

o (a,b)e| (22:1):(11;2))
Vay hai s0 can tim la
Bai 24: Tim hai s6 tu nhién biét hiéu ctia chung bang 84, UCLN cuia chung bing 28 va cac sé do trong
khoang tir 300 dén 400.
Loi giai

b a,beN

Goi céc s6 phai tim 1a ¢ va . Pidu kién:

(a,b)=28= a=28k:b=28¢ f,qeN kg ,
Ta co UCLN v6i va nguyén td cung nhau

a-h=84= k-4 =3
Ta co

0 =b<ag=440=10<g <k <|0. . . ,
Theo bai ra ta c6 Chon hai s0 c6 hi¢u bang 3 trong khoang tir 11 dén
151a1lval4;12vals

i ) = g =1Lk =14= a =28.11 =308;b =28.14 =392
Chi co6 11 va 14 1a hai s6 nguyén to cung nhau

Vay hai s6 can tim 13 308 va 392.
PHAN III. BAI TOAN THUONG GAP TRONG PE HSG

a+bh 7

N Y VP A , . ab)=l . 7.7 5z
Bai 1: Tim tat ca cac s6 tu nhién khac 0: ¢ Vab,sao cho:( ) va @ +b" 25



(Thi hoc sinh giéi TP. Ho Chi Minh nam 1992 — 1993)
Loi gidi

Goi (a+b,a +b°)=d = a+bid aatebiid

= a’ +2ab+b 'd = 2ab'd \; (a.p) =1
= (ab,a+b)=1= Qab,a+b)=(2,a+h)

(2aba+b)= d (2,a+b)

= d 13 u6c sb cua 1a udc so cua
= d auécsdcna2 = d =1 hoic 4 =2

4 =1 a+h =7 a+h =7 a =3 {a =4
=] = —r — fo]
, 2 L =12 = —
Néu la”+b =25 |ab =12 (b =4 hodic b =3

p a+b =14

=2= . .
Néu (@ +b" =30 v6 nghiém.
Tom 1ai (@P)E| (3:4)(4:3)
a7

Bai 2: Tim tat ca céac cap so nguyén duong thoa man hai di€u kién:

i) %D ddukhac 1 va udc sé chung 16n nhét cua @0 1a 1.

N =ab(ab+1)(2ab +1)

1) Sb co dung 16 wéc sb nguyén duong.

(Trich dé hoc sinh gidi toan Pdk Lék nam hoc 2017-2018)

. N =ab(ab+1)(2ab +1)
Ta co:

La:b(ab+1)2ab+1):b:a(ab+1)2ab +1):(ab +1):(2ab +1):(ab +1)Qab+1).ab:
ab(ab+1),abQab+1)N:alab +1),a Qab+1);b(ab +1);5(2ab +1)

chia hét cho cac so:

N =ab(ab+1)(2ab +1)
C

Hay 616 woc dwong Nén dé N chi co ding 16 woe duong thi

A +1:2ab+ . A A LA bh=l= +1=2
abiab+1:2ab Ilasonguyento.Doﬂ-h 1= ab+1

Néu a,b cung 1¢ thi ab+1 chia hét cho 2 nén 1a hop s6 (v6 1y). Do d6 khong mat tinh tong quat, gia sir @

chin b 1e = a =2,



Ta ciing c6 néu © khéng chia hét cho 3 thi 2ab+1 =4b+1 y3 ab+1=2b+1 chja hét cho 3 1a hop s6 (vo

)= b=3.

m+1l n+l
+

n M 1a s6 nguyén.

Nm+n

Bai 3: Cho hai so tu nhién ”* va " thod man

Chung minh wdc chung 16n nhét ciia ”* va " khong 16n hon

(Trich dé hoc sinh gidi Hai Dwong ndm hoc 2004-2005)

Loi giai
s d 15 (m,n) m’.n’ mn o h& d’
Goi ¢ 1aUCLN suyra " 0" 2 cung chia hét cho ¢ .
m+l n+l m T tm+n
- , 2 2 L ox 2
Do 7 m mn 1a s6 nguyén nén M~ + 1" +m+1 ciing chia hét cho 4 .

Suy ra m+n chia hét cho d=m+n=d’ = Jym+n -Ea'_

. a,b,c , .
Bai 4: Cho ba so nguyén duong doi mot khac nhau va dong thoi thda man cac diéu kién:

, a ., , b+c+bc
1) la uwoc cua ,
.. ., , arctac
11) b 1a udc cua ,
.. . atb+ab
1i1) ¢ la uoc cua ,

(a,b,c)

a) Hay chi ra bg ba s6 thoa man cac dicu kién trén.

. abc - . .
b) Chirng minh rang khong thé dong thoi 1a cac s6 nguyén to.

(Trich d@é vao 10 Chuyén Sw Pham Ha NGi nam 2007-2008)
Loi gidi
(a,b,c)=(1,3,7)

a) D@ thay bo s6 thoa man dé bai

S=a+bh+c+ab+bc+ca

b) Dat
, , a,b,c
Tu gia thiét suy ra S chia hét cho
a,b,c a,b,c S ‘abc S =k.abc (k€ N)

Vi d6i mot khéac nhau, do do o ddng thoi 1a cac s6 nguyén to thi hay



A A 7 A )4 .9 5 a< b <c
Khong mat tinh tong quat, gia st .

a=2 b,c = h+c+bhe

Néu thi déu 1¢ 1¢ nén khong chia hét cho 2.
4>3  b=25c¢27  S=kabc (kEN)
Do do nén .Tu suy ra
1 1 1 1 1 1
Delb=———+—+—+—+—+—_—<=]l=LzN

ab ac bc ¢ b a

Vay %0:¢ khong thé ddng thoi 13 céc sb nguyeén 6.
Bai 5: Tim “? biét:

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

a)
b [a,b]- (a.b) =5
[a.b]+(a,p) =35
c)
Loi_gidi
ab
= bl = ! ( l,bl) :1 [ﬂ‘h] = :'ﬁ(ﬂlhl
a)Goiﬂ da’b=db va o . Ta co: d
. 1R — ﬁ”: '|'r?l+|):55 'K
Theo dé bai, ta co: da'b'+d =33 hay “ . Nhu vay a'b+1 la udc cua 55, mat khac
a'b'+1=2
Ta c6 lan luot
d a'b'+1 | a'db' a' b' a b
11 5 4 =2° 1 4 11 44
1 10 5 50
5 11 10=25
2 5 10 25
1 54 1 54
1 55 54 =23
2 27 2 27
) d@p-1=5 _
b) Giai tuong tu cau a) ta duoc: . Tu do:
d a'b-1 | a'd a' b' a b
6 1 6 1
1 5 6
3 2 3 2




5 1 2 2 1 10 5

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

[n._n+1._n+2]

Baig: |
Loi gidgi
= — |'rJ‘ = fJ‘ . —
De_itA [J?.!?+1]Vé3 [.—I._n+3] .Apdungtinhchét[ﬂ' .I’-“] [[ﬂ ]r:] oo B [H._H+|._H+3]
D3 théy (n.n+1) =1 suyra [n,n +I] =n(n+1) do [a,b].(a,h) =ah
_ab _nln+D(n+2)
[H!b] _m [”!”HJH‘E] _(H(n+|)-_n+2)

Lai 4p dung tinh chét thé thi

.d:(n(n+|)-_n+2) (n+ln+2)=1 . d =(mn,n+2)=(n2)
1 . Do nén

Go
Xét hai truong hop:
+1)n+2
_ [n._n +Ln +3] 2—”(” ,::(” )
-Néu " chin thi d =2 , suy ra =

— nn+ln+2 =nln+1)n+2)
_Néu 18 thi d _1, suy ra[ ' ' ]
Bai 7: Tim " €N piér <30 ¢& cac s6 31 +4 va I+ 1 6 woe chung 16n hon 1.

Loi gidi

(deN)
Goi d la mot ude chung cua 3n+4 va Sn+1

. [ 4.1
3n+aid y Snelid g 5Gn+4)-3Gn+1)id = 17=de (1117,

Ta co

bé 3n+4 va S+l cO udc chung 16n hon 1, ta phai co 3n+4:17
3(n-10):17 (3,17) =1 (n-10)17

Hay ma UCLN nén

o n-10=17k (keN)
Do do .

neEN,n<30=-10<n-10<20 _ k€[0;]
Vi nén ' .



_ n€(10;27]
Vay .

, , - (a,p)+3.BCNN (a,b) =114,
Bai 8: Tim hai s6 nguyén duong biét ¢+ 2b=48 y3 UCcLN " @

Loi gidi
(a =d.a
(a,b)=d={ b';(a,._b,):l
Goi UCLN o
. a+2b=48= d.a +2d.b =48= d(a +2h)=48= deU(48)
Ma : (1)
(a.p)+3.BCNN(a,b) =114
Ta lai c6: UCLN @ @
= d+3a.bd=114= d(1+3a.b)=114= deU(114) )
‘ ‘ deuc(48,114) = 1:2:3:6,
T (1) va (2) suy ra
d(143a,.bh)=114=338= d3=d =3 _
Ma: (1+34,5) ' hoic d =6
- ‘a +2b =16 [a +2b =16
=A== 4 =
| +3a.b =38 |3a.b =37 ,
THI: ' ' (loai)
4 =6 ?ﬂ|+2b‘| =8 fa|+lb| =38 fal =2=qg=12
=0 = - ==
TH- 1+3a,.h =19  |a.b =6 b, =3= b =I8

_}:.1+I ']‘:.1+|):|
N e = , . M (‘-' 3= .
Bai 9: Cho - EMN1=m<n. Ching minh rang:

: . d=d =
Do d6 (vi 4 18)

Vay



l<m.nelN (3”' -1,2" - |)
Bai 10: Cho Tim

Loi gidi

Dit d Z(m, n).

Khi d6 ton tai cac s6 tu nhién % sao cho 17~ sM =d.

— W a0 _
bat q =212 1)=4 1é

Ta co:
2"- 12 -1 (vi nid)
2"- 129 -1 (vimid)y

e
Dods 42 -1

2" - 1id, = 2" - 1id,
"}.'.ll - : "'}.ﬂ.'.ll - :
2" - 1id, = 2 - 1id,

= EI _ Eml :25.-” (2_-”-_-:_-_“ _ I) :25.-“ (EI _ I)d’

Mat khac: '

vy (2d)=1=2"-134,

_ e’.l'_
Twr d6 suy ra d=2"-1.

"}.'JI - "}.'I - :"}{.'.ll..'l] -
Vay(“ ,2" - 1)=2"" -1,

a,m , | . (l+a+a* +...+a"" a-1)=(m.a- 1).
Bai 11: Cho la cac s6 nguyén 16n hon ~. Chirng minh rang:

Loi giai

Cd|(l+a+.+a™")  d)a-1),
va su

Gid stir y ra:

{?’|(ﬂ""" - I)+(a""': - |)+...+(ﬂ -1)+m=d|m.

: - dlm™" +. +a+l
Nguoc lai, néu 919 va d|(a-1) thi (m a+l1)

R (l‘l‘ﬂ +a +..+a" " a- I):(m._ﬂ— 1).
Vay



'ﬂ+b!b+ﬁ'!ﬁ'+a' —(@b.o).
. . a,b,c . | 2 2 2 |
Bai 12: Ching minh rang néu la cac so 1€ thi
Loi gidi
Giasi 9 |abld.cld gy d 1
. . b
C a+b2=a+b2d(do @d)=1)= L2y
Taco a+bid vy 2
b+c§d C+a§d
Tuongty: 2 va 2
a+bh b+c c+a
Vay 4 laugccoa 2 2 2
a+h b+c c+a a+b+c'+a_b+c' .
Nguoc lai, gia st d lawdccia 2 2 2 thid laudccia 2 2 2
Tuongtud|bvad|c‘
(a+h b+c c+a|

— .=(ﬂ-.b-.c')-

Vay:

(a;5)

Bai 13: Tim tit ca cac cap sb nguyén duong thoa man hai diéu kién:
i) 0 ddu khac 1 va ude sé chung 1on nhét ciia 0 1a 1.

N =ab(ab +1)2ab +1)

ii) Sb c6 ding 16 yoe s6 nguyén duong.
Loi gidai

Y 2 , ,
Ta c6: N =ablab +1)(2ab +1) chia hét cho cac so :

La:blab +1)2ab +1):b:a(ab +1)2ab +1):.ab + 1: ab(2ab +1): 2ab +1: N: ab:

.l . (7 . R 5
(ab+1)Qab +1):b(ab+1):aQab +1):a(ab+1:6Qab+1) 16 duong. Nén dé N chi co ding 16

wéc duong thi @Pab*+L2ab+1 5 6§ hoyven t. Do 40> 1= ab+1>2
Néu @b cing 1¢ thi @ *1 chia hét cho 2 nén 1a hop sb (v6 1¥). Do d6 khong mét tinh tdng quét, gia sir @

chin b 1¢ thi suy ra ¢ =2.



Ta ciing c6 néu ? khong chia hét cho 3 thi 2ab+1 =4b+1 3 ab+1=2b+1 ¢hja hét cho 3 1a hop 6 (vO

Iy), suy ra b =3.

Vay ¢ =2,b =3.

) A . A ‘A gl_g """ 494 3 999 5 . ’ A r A 5 , r A A e
Bai 14: Tong céc so tu nhién bang Hoi udc s6 chung 16m nhat cia ching c6 thé nhan gia
tri 16n nhat bang bao nhiéu ?

Loi gidgi
Gia sit & =W @) i go @+ +otan =999 (oo d 1 v cia 999 =337

a, =zd, Yk = 999 =a +a, +..+a, =249d = d *_:Ev-: 21.

- —17 ,
vi9la(k=12,..,49) . 29 vay d chico thé
nhan céc gia tri 1.3.9.

Gid tri @ 16n nhit bing 9 khi @ =@ == =ds =94, =307 (5 9.48+567 =999
(a,b) =1. (11a +2b,18a +5b)
Bai 15: Cho Tim

N e

Loi gidi

= 2 5
GléSﬁd (”ﬂ"'ub-.ISﬂ*'Hb)-. khldé d |18a + 5b Vé. d 11{1"‘245. suy ra

d|11(18a +5h)- 18(11a+2b)=19h= d |19 hodc 410

i 5 Th)- 5 =a=5 = =
Néud|bthit&d|u(||a+ub) 3(18a+5b) =a- 5h= d|a= d|(a,h)=1=> d =I.

- Néu d[19 thi @ =1 hodc d =19.

. (la+2h18a+5h)

Vay bang 1 hoic bang 19

THETI

Tai lieu dwoc chia sé boi Website VnTeach.Com
https.//www.vnteach.com

Huéng dan tim va tdi cdc tai liéu & ddy
https.//forms.gle/LzVNwfMpYB9qH4JU6
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