PS6. CHUYEN PE 4:
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. Ubc va Boi ciia mot s6 nguyén

a,hbeZ  p#0. a =bq
Voi va Néu c6 sd nguyén q sao cho thi ta ndi a chia hét cho b. Ta con ndi a 1a boi
cua b vab la udc cua a.

2. Nhan xét
a =bgq a:b=q
- Néu thi ta noi a chia cho b duoc q va viét
- S6 0 12 bdi cia moi s6 nguyén khac 0. S5 0 khong phai 1 uée cta bat ki sé nguyén nao.
- Céc s6 1 va -1 12 u6c ctia moi s6 nguyén.
3. Ué6c chung cta hai hay nhiéu sb 13 wdc cua tat ca cac sb do.
U6c chung ctia cac sd a, b, ¢ duoc ki hiéu 1a UC(a, b, ¢).
4. Uéc chung 16n nhat
- Ué6c chung 16n nhét cta hai hay nhiéu s 1a s6 10n nhét trong tap hop cac udc chung cia cac sd do.

5. Céc tinh chat

' CLN(a 1) =LBCNN (a,1) =a

ab="' CLN(a,b) =b;BCNN(a,b) =a
-Néu

= (a,b) =l a.b| =ab

- N€u a, b nguyén t6 cung nhau

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



: CLN{a,b}:d;ia:dnz :
b =ch
- Néu
10=25
' CLN(10,15) = -
| CLN(10,15) 5;{.15:35
Vidu
BCNN (a,b) :c:r“:am: |
[c=bn
- Néu
BCNN (1015) :30;{ 30=103
130=152

Vidu

ab=! CLN(ab).BCNN(ab)

PHAN II. BAI TAP:
Dang 1: Tim UCLN ciia céc sb:
1. Phwong phap gidi

' CLN(a,a,,...,a,)

Bai toan: Tim

CLN(mn) =L

I CLN(2,3) =1

CLN(mn) =1,

= | CLN(23) =1

' CLN(a,a,...a,)=d

Phwong phap gidi thwong dung: Gia su

d

a,

= {7 = d=7

11.Bai todn

*

nenN

Bai 1: Cho . Chting minh rang



' CLN(n+32n+5) =1
a)

' CLN(3n+34n+9)=1
b)

Loi gidai:
I CLN(n+32n+5) =ddeN")
a) Goi

n+3:d
=
2n+5:d

2n+6:d
2n+5d

=1

= [(2n+06)- 2n+5)] d
= (2n+6-2n-5)d
=1:d=d =l

(n+3:2n+5)=I

Vay

Y4n+9):d  |12n+27:d

b) Goi
= [(12n+28)- (122 +27)] id
= (12n+28- 12n- 27)d

=1:d=d =l

' CLN(3n+34n+9) =1
Vay



a, b hbeN ! CLN(a,ab+128) =1

Bai 2: Cho 1a s6 ty nhién 1¢, . Chirng minh rang
Loi gidi:
(aid
: .
d=} CLN(gab+128) |ab+128:d 4 =128 d d
bat va 1é va Ié

= 2'd d = 2d d =d=l

va 1é va 1é
(a,ab+128) =1
Vay
17n* +1'6(neN") ! CLN(n2)=L'! CLN(m3) =1
Bai 3: Chung to rang néu thi

Loi gidi:

17Tn +1:6= 1Tn" +1:2= 170" +1 =>pn =nt2=(nl)=Il

+) Theo dau bai ta co: chan 1é

170" +1:0= 170" +13= nf3= (n3) =l
+) Vi
n:3= 17 3= 17 +1:3= loti= ni3

(néu ).

a b lla+2b  18a+5b
Bai 4: Cho hai s6 nguyén t6 cing nhau  va . Chiing to rang va hoic 13 s6 nguyén t6
cung nhau hodc c6 1 uéc chung 1a 19.

Loi gidi

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

= 5(11a+2b)- 2(18a +5b)d

= 19a:d



_ . 419
190 =dk(kEN")= dki19= | =

bat dpcm

k9= k =19g= 19a =dk =d.19.9= a =dg = a'd

- Néu
(2b:d
= - = bid=de| Clab)=1= d=1
Sbd
! CLN(a,b) =1
Bai 5: Chimg minh rang: va a, b khac tinh
' CLN(&@" +b",d" - b") =1¥mneN" 7. p g
va
Loi gidi:
[a"+b':d  [2a"d
d=! CLN(a"+b",a"- b") = e '
a-bd:d |20:d
a)
a}]‘f Ed
=
bir Ed
Vi a, b khac tinh chan 1é nén d 1é
d>1=d P
Gia st c6 it nhat mot ude sd 1a sd nguyén t6, gia st wdc nguyén té do 1a

i -

ap, Eﬁ: pe} Clab);ma:(ab) =1= 1lip= p=1=

b'p

vo ly

d=l=d=Il=
Vay dpem.

2n+1 In+1l nenN
Bai 6: Tim UCLN cua va voi

N, e

Loi gidi:

chan

1¢

thi



d=! CLN(2n+12n+3)= deN’
Goi

(n+1:d  [3Qn+1)id  [6n+3id
— —
In+2id 230 +2)d on+4d

Khi do tacéod :

= (on+4)- (bn+3)d = 1d

= de} (D=1-1

' C(2n+1,3n+1)

Do d6 1a wéc cua d, hay 1a udc cia 1
Vi udc cta 1 hay udc cia -1 c6 chung 1 tap hop

1 Cn+13n+D =2 (D=|-11
Viy

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

N e

Loi gidi:

' CLN(9n+24 3n+4)=d= deN’
Goi

On +24:4
o }
In+4:d

Khi d6 ta co:

On +24
On+12:d

= (On+24)- n+12)=d=12:d

= de| (12) =| 122,43 4 46,412

(Gn+4)d, 3,44 de|3;6;13|

Do ma khong chia hét cho 3, nén

(loai)



Do d6
d =2
-bé thi n phai chin
d =4
-bé thi n phai chia hét cho 4
d =1
-Pé thinlasb 1é
n=4k+2(keN) | CLN(9n+24,3n+4)=2
Vay thi

n=4k(ken) ' CLN(9n+24,3n+4)=4
thi

n=2k+1(keN) ! CLN(9n+243n+4)=1
thi

21ln+5 14n+3
Bai 8: Cho n 1a sb ty nhién, tim UCLN cua va

N e

Loi gidi:

I CLN(2In+514n+3)= deN’
a) Goi

M4n+3:d  [3(4n+3)id  [42n+9:d
= =
2ln+4:d 2(2In+4)id  |[42n+8d

Khi d6 ta co:

= (42n+9)- (42n+8)id= 1:d= d =I

' CLN(21n,14n+3) =1
Vay

18n+2 30n+3
Bai 9: Cho n 1a sb ty nhién, tim UCLN cua va



Loi gidi:

' CLN(18n+2,30n+3)= deN’
Goi

P

N8n+2:d  [508n+2):d  [90n+10:d
=1 =]
{3(}” +3:d 3(30n+3)d 90n+9:d

Khi d@o ta co:

= (901 +10)- (90n +9)d = 1'd = d =l

' CLN(18n+2,30n+3) =1

Vay
24n+7 18n+5
Bai 10: Cho n 1a sb ty nhién, tim UCLN cua va
Loi gidi:
' CLN(24n+718n+5)= deN’

Goi

(24n+7:d  [3Q24n+7)d  [T2n+21:d

== =

18n+5d 4(18n+5):d  |72n+20%d

Khi d@6 ta co:

= (72n+21)- (72n+20)id = 1id = d =1

' CLN (24n+7,18n+5) =1
Vay

' CLN(a,b)=95 ' CLN(a+b,a- b)
Bai 11: Biét . Tim

Loi gidi:

(a+b.a-b)=d=deN’
Goi



-

A P )

‘a- bid de} (b)
hoac
‘a+bid 204
= w1 =
a-bid de! (2) de} (a
va hoidc hoiac

(a.b) =95, d =95 d =2

ma nén hoiac

(a+b,a-b)=2 d =95

Vay hoac
m, n A m n B
Bai 12: Cho 13 hai s6 ty nhién. Goi 1 tdp hop cic u6c sé chung cia  va ,  1a tip hop céc
Ilm+5n  9m+4n A =B
wéc sb chung ctia va . Chting minh rang
Loi gidi:

d=! CLN(11m+5n9m+4n)= deN’
Goi

{I lm+5n:d 91 lm+5n)d  [99m+45n:d
= ==
Om+4n:d 11(9m+4n):d  |[99m+44nid

Khi d6 ta co:

= (99m +45n)- (99m+44n)'d = n'd
(1)

{I lm+5n'd 4 lm+5n)d  [44m+20nd
= =
Om+4n:d 5(9m+4n)id | 45m +20n:d

Tuong ty ta co:

= (45m +20n)- (d4m+20n)= m'd
(2

de| C(mn)= de| (4)
Ta(l)va(2)taco:



va Vay
2n+1 n+1 neN
Bai 13: Tim UC cua va voi

N e

Loi gidi:
d=! CLN(2n+13n+D= deN’
Goi
Khidotaco:

(2n+1id |3(3H+|)Erf ‘on+3:d

= =
In+2d 2(3n+2):d |[On+4id

= (6n+4)- (6n+3):d= Lid= de! (D=|1-1

l C(2n+13n+D d 1

Do d6 la uwdc cua |, hay la uéc cua
Vi udce cua 1 hay ude cia -1 ¢6 chung 1 tap hop

' C(2n+1,3n+D=! (U =(1-1
Vay

3n+l  5n+4 | CLN(3n+15n+4)
Bai 14: Cho hai s6 va 14 hai s6 khong nguyén té ciing nhau, tim

N, o

Loi gidi:
' CLN(3n+151+4) =d
Goi
Khi d6
3n+lid _ (5(3n+1):d
5n+4:d  |3(5n+4):d




= 3(5n+4)- 5(n+1):d= 7:d= de|L7
d#1 d=7
Ma nén

' CLN(2n- 1,90 +4)

Bai 15: Tim voi

nenN

Loi gidi:

d=! CLN(2n-19n +4) _ 4enN*
Goi )

Khi d6 ta co :

(an-1:d  [9(2n-1):d  [18n-9:d
= =

On+4d:d 2(9n+4)d {leH-Sfrf

= (187 +8)- (18- 9)d = 17:d

= de| (17) =] £ 417

Ma 1a cac s6 duong nén ta co : hoac

' CLN(2n- 1, 9n+4)=1
Vay hodac 17

Dang 2: Chirng minh hai s6 nguyén t6 cing nhau

1. Phwong phap gidi

Bai toan: Ching minh hai s6 a, b nguyén t6 ciing nhau:

d=! CLN(abh)
Phwong phap giai: Gia su

' CLN(a,b) =1



d =
Cach 1: Chira

Cach 2:

d #1(d =2)
+) Gid su (phuong phap phéan ching)

+) Goi p 12 udc nguyén té cua d

p =l
+) Chira rr:ing (vo 1y)

d =l
+) Két luan

I1. Bai toan

n+l 3n+4(nen)

Bai 1: Chirng minh rang hai s va 1a hai s0 nguyén t0 cung nhau.

N e

Loi gidi:

d=! CLN(n+13n+4)= deN’

Goi , nén ta co:

In+3d
In+4id

[ n+lid
==
In+4id

= (Bn+4)- Gn+3)id= 1d

n+l  3n+4 (neN)

Vay hai so va 1a hai s6 nguyén to cung nhau véi

2n+l  2n+3
Bai 2: Ching minh ring va 13 hai s nguyén t6 cung nhau.

Loi gidgi:

d=' CLN(2n+12n+3)= deN’
Goi



19 (ne3)- (2n+Did= 2:d= de (2)=]1.2

| 2n+3:d
Khi d6 ta co:
@Qn+1)id 5,41 d=2 d =1
Ma ta lai co ma 13 56 1& nén (loai), do do
2n+l  2n+3
Vay hai s6 va 1a hai s6 nguyén tb cliing nhau.
14n +3 2ln+4(neN)
Bai 3: Chiing minh rang va 14 hai s6 nguyén t cing nhau
Loi gidi:

d=! CLN(2n+12n+3)= deN’
Goi
Khi d6 ta cé:

Ndn+3:d 3(14n+3):d [42n+9:d
— ==
{3|H+4fﬁr 2(2In+4)d (42n+8:d

= (420 +9)- (420 +8):d = 1id

14n+3 2ln+4
Vay hai s6 va 13 hai s6 nguyén tb cing nhau.

m mn+4

Bai 4: Cho m 14 s6 tu nhién 1¢, n 14 s6 tu nhién. Ching minh ring  va 1a hai sd nguyén tb cting

nhau.

Loi gidi:
m mn+4 d

Giasu  va( ) cting chia hét cho s6 ty nhién , khi d6 ta co:

{ m e {m.n d

==
man+4id m.n +4 d



:;45;{:‘?.(]"'5{2;4;': m'd = d =2 d =4

,do vam ¢ hodc (loai)

d =

Vay
m mn+4
Khido va 13 hai s6 nguyén tb cing nhau.
| CLN(a,b)=1 8a+3  5h+1

Bai 5: Cho . Chimng t6 ring va 13 nguyén t6 cung nhau.
Loi gidi:

' CLN(8a+35b+1) =d= deN’

Goi
‘Sa+3bd  [5(8a+3b)id [40a+15bd
= =
Sa+bhid 8(5a+b)'d 40a +8b id

= (40a+15b)- (40a+7h) = Thid

==
3(Sa+b)d 15a+3bd

‘[Sﬂ‘i‘?&b «d (Ba+3bd

va

= (15a+3b)- (Ba+3bh)'d= Taid

| CLN(a,p)=1 ;o d =7

Vi nén hodac

2n+l  6n+5
Bai 6: Chiing minh rang va 1a hai s6 nguyén t cing nhau
Loi gidi:

d=' CLN(2n+16n+5), = deN’
Goi



Khi ddtaco:

fn+3d
b +55d

2n+1:d 32n+1)id
— —
b+ 5id b+ 5d

= (6n+5)- (6n+3):d= 2id= de! (2)=12

2n+1:d 2n+1 d=2 d=1

Do , ma lai la s 1é nén loai, do do

Vay hai s6 14n+3 va 21n+4 1a hai s6 nguyén t ciing nhau

neN n+10 5n+7
Bai 7: Chimg minh rang voi moi thi cac sb va ngyén t6 cing nhau
Loi gidi:
d=! CLN(7n+10,5n+7), = de N’
Goi Khidotaco:

= (35n+50)- (35n+49)id = 1d

Do d6

7n+10 5n+7
Vay hai s6 va 13 hai s6 nguyén té cting nhau

neN 2n+3 4n+8
Bai 8: Chimg minh rang voi moi thi cac sb va ngyén té cing nhau

N, o

Loi gidi:

d=! CLN(2n+3 4n+8), = deN’
Goi Khi d6 ta co:

dn+8d dn+8:d

= (4n+8)- @n+06)id = 2id= de|1;2]

'2n+35cf=1 ‘[z(zn+3)5d=;

Adn +6
An +8:d



2n+3:d 2n+3 d=2

Vi , ma 1a 6 1é nén (loai)
d=1
Khi d6
2n+3  4n+8
Vay hai s6 va 13 hai s nguyén t6 cting nhau
' CLN(a,b) =1 ' CLN(a a+b) =1

Bai 9: Cho . Chting minh rang
Loi gidi:

d=! CLN(a+h a),= deN’
Ta co dat

(a+b'id be aid = bid
=ag+h-agd=5h:
aa TUTOOTE 0 deicab)  del MD=d=1

maa dnén hay

P CLN(12n+130n+1) =1

Bai 10: CMR: v6i moi s6 tu nhién n
Loi gidi:
| CLN(12n+130n+1) =d deN”
Goi , Suy ra khidotaco:

12n+1:d |5(Izn+l)irf (60n +5:d

= =
30n+1d 2030n+1):d  |00n+2:d

= (60n+5)(60n+2)id = 3id = d €|1;3]
12n+1 3 d=3
Vi 1a mot s6 khong chia hét cho  nén loai

d=1 | CLN(12n+1,30n+1) =1
Vay , khi d6



ab
Bai 11: Cho 13 hai s6 nguyén t6 cting nhau. CMR céc s6 sau ciing nguyén t6 cing nhau :
a> a+b ab a+b

a) va b) va

N, o

Loi gidi:
a’ a+b d

a) Giasu va cung chia hét cho s6 nguyén to

ad b:d= ab d
Khi do , do do cung chia hét cho s6 nguyén t& , trai véi gia thiét

' CLN(ab)=1

a a+b
Vay va 1a hai s6 nguyén t cing nhau

ab a+b d

b) Giasu va cung chia hét cho s6 nguyén to

a b d

Suy ra ton tai mot trong hai s hodc  chia hét cho

ad= bid b:d= ad
Khi , hoac

a b d (@ b)=1
va cung chia hétcho , trai véi

ab a+b

Vay va nguyén té cting nhau
Dang 3: Tim diéu ki¢n dé hai s6 nguyén t6 cing nhau

nenN Tn+10 S5n+7

Bai 1: Tim de: va 1a hai s0 sau ngyén t6 cung nhau.

N, o

Loi gidi:

d =(Tn+10:5n+7)=denN’
Goi



Khi do ta co:

(Tn+10:d  [5(Tn+10):d  [35n+50:d
—] =
Sn+7:d T(5n+7):d 35n+49d

= (351 +50)- (35n+49)id = 1id

Do d6

nenN Tn+10 Sn+7

Vay v61 moi hai s0 va 1a hai s0 nguyén t6 cung nhau

nen  @n+3)  (4n+38)

Bai 2: Tim de: va 1a hai s0 sau ngyén to0 cung nhau
Loi gidi :

d =(n+34n+8)= de N’

Goi
Khi d@6 ta co:
On+3id 202n+3):d  [dn+6id
— —
An+8:d An +8:d An +8:d

= (4n+8)- @n+0)id = 2id= de|1;2]

(2n+3):d (2n+3) d =2
Vi , ma 1a mot s6 1é nén (loai)
d =l.
Khi d6

neN (2n+3) (4n+8)

Vay voi moi hai so va 12 hai s0 nguyén t0 cung nhau.



neN 18n+3 2ln+7
Bai 3: Tim dé: va 13 hai s nguyén t6 cuing nhau.

Loi gidi:

UCLN(18n+3.2ln+7)=d = deN’
Goi

(18n+3:d 7(18n +3):d
e |
2n+74d 6(2ln+7)d

Khi d6 ta co:

= (126n+42)- (126n+21)id = 21:d
= de} (D)= %+347:421

(2 +7)7 Mn+7 d =1 d =7

Do , ma khong chia hét cho 3 nén hoac

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

182+ 37 = 180 +3- 2147= 18- 1827 =2 18(u- M7= n-14T= n-1£Tk = n =Tk +1
Vay
n#=7k+1 18n+3 2ln+7
v6i k 1a sb ty nhién thi va 1a hai s6 nguyén t0.

' CLN(7n+381-1)  (neN’)

Bai 3: Tim voi . Khi nao thi hai s6 d6 nguyén to cung nhau.

N

Loi gidgi:

d=! CLN(7n+38n-1),= deN’
Goi

Khi d@o ta co:

(Tn+3:d  [8(Tn+3)d {SGH +24:d
== —

{SH' 1:d T(8n-1)d 5om-T7'd



= Son+24-56m+7d=31'd > d=1 d=31
hoac

d=1 d=31 7n+3{31= Tn+3- 31/31= 7n- 28/31
bé thi hay

= 7(n- 4)f31= n- 4/31

n- 4#3lk= n#3k+4 k
Hay ( 1asb tu nhién)

7n+3 8n-1 n#3lk+4 k

Vay dé va 13 hai s nguyén t6 cuing nhau thi (1 sb tu nhién)

n 9n+24 3n+4 (neN).
Bai4: Tim  d¢é va 14 hai s6 nguyén tb cing nhau

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

- -

On+24:d
=
3n+4:d

9n+24:d
I 3n+4):d

=1

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

= de| £1 42,13 =4 16,412

de| 42 446,42 = 9n+24 In+d _, de| 42+ 46, H2)

Néu chan va, chan loai
d =33= 3n+4:3 =

Néu Voly  d=3(loai)
d=1= n+24.3n+4 = 0n+24 = n 3n+4 =n

Néu la sd 1 1é 1¢ va 1¢ 1¢



Vay 1¢
n 4n+3 2n+3
Bai 5: Tim s ty nhién ~ dé va nguyén td cting nhau.
Loi gidi:

= S

Goi UCLN( 4n+3; 2n+3) =d, d N

i -

An+3:d

==
2n+3id

An+3:d
An +6:d

= (4n+6)- @n+3)id = 3d = de|1:3]

an+3 2n+3 d
bé va 13 hai s6 nguyén t6 cing nhau thi  khac 3 hay

2n+3f3= 2nf3= nfi= n #£3k (E=N)

n 3k (k=IN) 4n+3 2n+3
Vay thi va 1a hai s6 nguyén t cing nhau.

n 7n+13 2n+4
Bai 6: Tim s ty nhién ~ dé va nguyén td cung nhau.

Loi gidi:
| CLN(7n+13 2n+4)=d _, gen-
b, GOI 5

s -

Tn+13id {I4n+2ﬁia’
—
2n+4id  |14n+28id

= (147 +28)- (14n +26):d = 2:d = d€|1;2]

n+13 2n+4 d
bé va 1a hai s6 nguyén t6 cing nhau thi ~ khéc 2 hay



Tn+13f2= Tn'2=nl2=n

chan

n n+13  2n+4
Vay  chan thi va 13 hai s6 nguyén t cing nhau.

n 18n+3  2In+7
Bai 7: Tim s6 ty nhién  dé cac sd va nguyén té cting nhau .
Loi gidi:

d=! CLN(181+321n+7)
Goi

_ {1&%35{]':? 7(18n+3):d _ '126n+ 21:d
| 2In+7:d 6(21n+7):d 126n+42:d

= (126n+42)- (126n+21):d = 21:d= de! (21)=137;21
d =3= 2In+7:3

Néu (Vo 1y)

de|1;7|
Néu , d& 2 s6 trén 1a nguyén t6 thi
d#7=18n+3fT7= 18n+3-21/T7 = n- 1T = n =Tk +1

n#=Tk+ |(1"{E .""r'-)
Vay véi thi hai s trén nguyén t cing nhau
n n+l5 n+72
Bai 8: Ching minh rang: c6 vo s6 sd ty nhién  dé va 13 2 s6 nguyén té cting nhau
Loi gidi:
dei C(n+15n+72)= 57:d  n+15:d,57:d
Goi , do ,

n n+15=5Tk+1 d=l k=123
Néntontai sao cho thi , VOi



n
Vay c6 vo so

THET

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

Hudng dan tim va tdi cdc tai lidu ¢ day
https.//forms.gle/LzVNwfMpYB9qH4JU6
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