CHUYEN DE 3: PHEP CHIA HET VA PHEP CHIA CO DU

Chii dé 2: Dung cac dau hiéu dé chirng minh bai toan chia hét

PHAN I. TOM TAT LY THUYET
1. Phép chia hét

. . N . a =b.
Véia, blasd TN va b khac 0. Ta noi a chia hét b néu ton tai s6 TN q sao cho 9

2. Tinh chét chung
lI) a:bvab:cthia:c
2)a:a voimoiakhac0
3) 0:b vdi moi b khac 0
4) Bat ctr s6 nao ciing chia hét cho 1
3. Tinh chét chia hét cua téng, hiéu
- Néu a, b cing chia hét cho m thi a + b chia hét cho m va a - b chia hét cho m.
- Tong cuia 2 s chia hét cho m va 1 trong 2 s dy chia hét cho m thi s6 con lai ciing chia hét cho m.

- Néu 1 trong 2 s6 a, b chia hét cho m s6 kia khong chia hét cho m thi tong, hiéu ctia chiing khong chia hét cho
m.

4. Tinh chat chia hét cua 1 tich

- Néu mot thira sb cua tich chia hét cho m thi tich chia hét cho m.
- Néu a chia hét cho m, b chia hét cho n thi a.b chia hét cho m.n.
- Néu a chia hét cho b thi: a” i b"

*) Chu y:

a'-b"(a-b)Vn=2 a'-b"(a+b)¥n
chan

5. Dau hiéu chia hét

a) Dau hiéu chia hét cho 2: M6t s6 chia hét cho 2 khi va chi khi chit s6 tan cung ciia s6 d6 13 s6 chan.
b) D4u hiéu chia hét cho 3 (hodc 9)

- Mot sd chia hét cho 3 (hodc 9) khi va chi khi tong cac chit cia sd s6 d6 chia hét cho 3 (hoic 9).

- Chi y: Mot s6 chia hét cho 3 (hodc 9) du bao nhiéu thi tong cac chit sé ciia né chia cho 3 (hoic 9) ciing du
bay nhiéu va nguoc lai.

¢) D4u hiéu chia hét cho 5

- Mot s6 chia hét cho 5 khi va chi khi chit sé cua sb d6 co tan cung béng 0 hoac 5.

d) Dau hiéu chia hét cho 4 (hodc 25)

- M6t s6 chia hét cho 4 (hodc 25) khi va chi khi hai chir s6 tan cting ctia s6 d6 chia hét cho 4 (hodc 25).
e) Dau hiéu chia hét cho 8 (hoic 125)

- M6t sb chia hét cho 8 (hoidc 125) khi va chi khi ba chit sb tin cung ctia s6 d6 chia hét cho 8 (hodc 125).
f) D4u hiéu chia hét cho 11



- Mot s6 chia hét cho 11 khi va chi khi hidu gitra tong cac chit s hang 1¢ va tong cac chir s6 hang chan (tir trai
sang phai) chia hét cho 11.

PHAN II. CAC DANG BAI TOAN CHIA HET

Dang 1: Chirng minh mdt biéu thirc chia hét cho mét s6

L. Phuwrong phdp gidi: Chtrng minh biéu thirc A chia hét cho sé m.

- Viét biéu thirc A thanh mot tong (hiéu) cac s6 trong d6 mdi s6 déu chia hét cho m tir d6 suy ra A chia hét cho
m.

- Viét biéu thirc A thanh mét tich cac thira sé trong d6 c6 thira s6 chia hét cho m tir d6 suy ra A chia hét cho m.

- Viét m thanh mét tich céc thira sb nguyén té ciing nhau va chi ra biéu thirc A chia hét cho cac thira s6 ciia m
tir d6 suy ra A chia hét cho m.
- Viét biéu thirc A va m thanh mot tich céc thira s va chi ra mdi thira s6 cua A chia hét cho mét thira sé ciia m
tir d6 suy ra A chia hét cho m.

- Viét A thanh mét téng hodc hiéu cc s6 ma cd té)ng hodc hiéu céc s6 du chia hét cho m tir d6 suy ra A chia
hét cho m.

Cu thé ta c6 thé van dung cac PHUONG PHAP sau:
+PHUONG PHAP 1: Néusb A la mot $6 cu thé ta van dung dau hiéu chia hét2 :3:;4:8:;9;11;... dé chung
minh.
+PHUONG PHAP 2: Néusb A ¢6 téng hodc hiéu céc sd, ta can phan tich s6 A dé dua sd A vé hodc hiéu hoac
tich ctia cac s6 co dau hiéu chia hét roi a4p dung tinh chét chia hét ciia tong (hiéu) hoic tich dé chimg minh.
+ PHUONG PHAP 3: Bé chimg minh A chia hét cho p, ta xét moi trudng hop vé s6 du khi chia A cho p.

+ PHUONG PHAP 4: Ngoai ra ta ciing c6 thé ding cach tim chit s tAn cting ctia A dé chimg minh A chia hét cho mét s6.
+PHUONGPHAP 5:NéuA : m va A : n, dong thdi m va n 13 hai s6 nguyén té ciing nhau thi A chia hét cho tich
m.n

11. Bai toan

, ESY)
Bai 1: Tim tat ca cac cap so sao cho

34x5y 36
a

4237y 45
b) "
[x832:36 & 4.9
©)

21xy 60
a

N o

Loi gidi:

34x5y 36« 4.9
a) Tacod

= Syide _1-5: 2, f:l = .rEH.'D."FJi



(1) =(4:2):(0:6):(9:6)

Vay céc cap so

423xTy 45 5,9
b) Ta co )

= _I'E:DQ.S; = .rE:E.ij;

1x8y2:30 = 4.9
c) Taco

= y2i4= ye| 13,579 = x€{6:4:2,0:9;7,

= () ,
cO 6 cap so thoa man bai toan
21xyi60 2100 +xy:60
d)Taco - hay ’

= xy =00;xy =60

Bai 2: Tim hai s6 ty nhién lién tiép trong d6 c6 mot s chia hét cho 9, biét rang tong cua hai s6 d6 théa min
cac diéu kién sau
a) Lasb c6 ba chir sb
b) La sb chia hét cho 5
¢) Toéng ciia chu x s6 hang tram va chir s6 hang don vi 14 sé chia hét cho 9
d) Tong cua chit s hang tram va chit s6 hang chir s6 hang chuc 1a sé chia hét cho 4
Loi gidi:
Tong cua hai s6 tw nhién chia hét cho 5 nén tan cing 1a 5

Ma téng cua chit s6 hang trim va hang don vi bang 9 nén chir s6 hang trim phai bang 4

Viy tong hai s ty nhién c6 dang: 4as

a+4:4= ac|0;48
Ma |

. . 405 =202 +203: 445 =222 +333:485 =242 +243
Tong cua hai s6 do la:

Bai 3: Tim cac chit sd a, b sao cho a56b :45

Loi gidi:
Tathay 45=59ma(5;9)=1

a56b:45 a56b:5;9
=

dé

asob 5 = be|0:5
Xét '
Néu b :Ota co b asS6b :9

= (a+5+6+0):9



= @+11)9=a=7

Néu b =5 ta co s a56b:9

= (a+5+6+5)09
= (@+16)9< a =2

Viy: a=7vab=0tacosb 7560
a=2vab=>5tacosd2560
Bai 4: Biét tong cac chir s6 cua 1 s 1a khong d6i khi nhan s6 d6 véi 5. Chimg minh rang sé d6 chia hét cho 9.
Loi gidi:
Goisddicholaa

Ta c6: a va 5a khi chia cho 9 cung c6 1 s6 du

= (5a-a)o
= 4aq 9
= g9
Véya:9
bl q.dhl 81

Bai 5: CMR sb
Loi gidi:
111111111:9

Ta thay:
B dh =tini(o™ «10% « o +10° +1)
oo Hlsel
0T e e Le0741) o
Ma tong c6 tong cac chir so bang 9 : 9

= (10 +10°% + . +10° +1)0

hl -]-th]I 81
Viy: Bleel
Bai 6: Tim cac chit s x, y sao cho

34x5y 4:9
a.

b, 2x78:17

N e

Loi gidgi:



34x5yi4 < Syid e ye| 2,0

a) Dé
, =2 , 34x5v 9
Néu Y ta cO sO Y
= (3+4+2+5+x)9
= (x+14)9 < x =4
, =6 , 34x5v:9
Néu Y ta coO sO Y

= (x+5+6+0)9
= (x+17)9 e x =1

Vay: x=1vay=6tacosd 34156
X=4vay=2tacosb 34452

by X782 17 (122 + 6x) + 202%) 1 17 > x =2

dcba C

Bai 7: Cho sd N = MR

Nid= (a+2b):4
a.

Nilo= (a+2b+4c+8d):16 3
b. v&i b chan

N29= (a+3b+9c+27d):29
Loi gidi:
a. Taco:
Nid e bade= (10b+a)d
= 8h+(b+a)d= (2b+)4

N:No = 10004 +100c + 106+ a 10

b
= (9924 +96c +8h)+(8d +4c+2b +a)l0
= (a+2b+4c+8d)16
véi b chin
c.Ta co:

100(d +3c +9h +27a)- dbca 29
(1000;29) =1:dbca :29 = (d +3c +9h +27a )29



Bai 8: Tim tat ca cac s6 co 2 chir s0 sao cho moi s6 gap 2 lan tich cac chir s6 cua s6 do.

Loi gidi:

Goi ab 12 86 ¢6 2 chit sb
Theo bai ra ta co:
ab =10a + b =2ab(1)
abi2= be|0:2:4;6:8

a=3b=6
Thay vao (1)

Bai 9: Viét lién tiép tat ca cac sb c6 2 chit s6 tir 19 dén 80 ta duoc s6
chia hét cho 1980 khong ? Vi sao?

N e

Loi gidi:
980 =2°.3°.5.
Co 1980 3°.5.11

.  Aa o804
Vi 2 chir s0 tan cung cua a la va

A 4.5

=

7 , 1+(2+3+..+7)10+8 =279
Tong cac so hang 1¢

, , 9+ (0D+1+..+9).6+0=279
Tong céac so hang chan

, 2794279 =5589 = A 9
Co

279-279 =0:11= A:ll
Bai 10: Tong cta 46 sb tu nhién lién tiép c6 chia hét cho 46 khong? Vi sao?
Loi gidi:
C6 46 sb tu nhién lién tiép
= ¢6 23 cap s6 mdi cap co tong 1a 1 86 1&
= tong 23 cap khong chia hét cho 2.
Viy tong ctia 46 sb tur nhién lién tiép khong chia hét cho 46.

bha -l 330 @2

Bai 11: Chiing to rang sb 00521 0952213 tich cua 2 s6 tu nhién lién tiép.
Loi gidi:
. . -n@2
bho il 23p-@2 bho et B®P000
100 521 100 522 100 se1 99se 0

Co =

A =192021...7980

. Ho1s0 A c6



b09p- 0@ g oB4

My IR0 g ovw3
bhp ! 227-@2 330 @3830 B4
100 sé1 100582 100sé 3 99523

= (Dpcm)
Dang 2: Chirng minh mét biéu thirc chia hét cho mét biéu thirc.
1. Phwong phap gidi:
- Bién d6i biéu thirc b chia thanh tich cua cac biéu thirc nho trong d6 c¢6 biéu thirc chia hét cho biéu thirc
chia.
11. Bai toan

neNn>2. . "4 23
Bai 1: Cho Chiing minh ranga) 07+2°9

J.'+ .
b) 10" +26:18

2n+l .
+ .
0 9 1:10
Loi gidi:
"2 7 , .y
a) Ta co: 07+2°9 c6 tong cac chit s6 = 9 nén chia hét cho 9
"+ 20 = 2 . . . . P
b) Ta co 107+ 20 =100..020 (n-2 chir s6 0) c6 tong cac chir s0 =9 nén chia hét cho 9 va 1a s6 chan nén chia
hét cho 2. Vay chia hét cho 18
2n+l

c) Taco c6 tan cung 1a 0 suy ra chia hét cho 10.

2n+l
Vi 0 tan cung 1a 9 do 2n+l 1é.

neN A=(2"+1)" 25

Bai 2: Cho . Chiémg minh rang:

—aglMl | = ql000 -
b)B =397 + 21" 10

Loi gidi:

A=(2" +1)"" =1025" 25
Ta cé

Bai 4: Gia st S(a) 1a tong céc chir sO cua so tu nhién a. Chung minh rang

a- S(a)9
a
. 5(a)=5(2a) . 5
b) Néu thi a chia hét cho 9, diéu nguoc lai c6 dung khong?
Loi gidi:
a=aa, .aa =a.l0+..+a.10+a, — S(a)=a, +a,  +a, ,+.+a +a,
2) Dit ut, . n T, n-2

= a- Sla) :ﬂ_ll.[ﬁf}jl -:|]|}+ﬂ_ll_|.§| ']' :_I]”+'"+EPI



= a- S(a)9

b, Sla) =5(2a)

= =24 P9 bl

= a9

a=18= S(a)=9
Vi du:

= a- S(a) =9:9;2a =36
= 5(2a) =9

Bai 5: SO tu nhién a c6 26 chit s6, ngudi ta d6i chd cac chit s6 cua A dé duogc 1 s6 B 16n gip 3 lan
s6 A. Chimg minh rang 527

Loi gidi:

B=34Ad= B:3= 5(4):3= S(A)3= 43

B =34
, |- B9= S(B)9= S(A4)9= A9
A3 [
Ma
E:Hl[: B127=
A
Va dpcm.

Bai 6: Viét cac sb tu nhién lién tiép tir 10 dén 99 ta duoc sb A. S& A c6 chia hét cho 99 khong?

N o

Loi gidgi:

, ) 10.11,.....:99
Ta ¢6 90 sO thao mén bai toan:

, . o (0+1+2+..+9)9=459=405
Tong céac chir s0 hang don vi la:

. . (1+2+..+9).10 =45.10 =450
Tong céac chir s hang chyc la:

" : S+450 =85549 19
Tong cac chir s6 cua A la: 405 +450 =835/:9= A!

‘ =’ 55/
Bai 7: Chimg minh v6i moi n 1a STN lé thi sé " *+1%38
Loi gidi:

n=2k+1 (k€IN)
Vin 1é, ta dat

= A=(2k+1) +42k +1)+5
=dk(k+1)+8(k+1)+2

+ o o . s 4k(k+1):8
-Tacdod k va k 1la‘lhal $0 TN lién tiep c6 mdt sO chan nén (k+D)



o Bk+1)8:248=> 4
Lai co chia 8 du 2.

Dang 3: Cho mét biéu thirc chia hét cho m chirng minh mét biéu thic khac chia hét cho m.
1. Phwong phap gidi

A ox ACIBIC= pAd+gBiC
- Van dung tinh chat: tur d6 tim gid tri p va q thich hop.

I1. Bai toan

(495a +10355):45

Bai 1: Chung minh vGimoia, b 1a sd tu nhién.
Loi gidgi:

Vi 495:9 nén 1980.a:9

vG1 moi a.

. 10359 . 103569
i nén

A% v61 moi b.

(4952 +1035h)9
Nén:

(4954 +1035h):5
Chiing minh tuong ty ta co: v61 moi a, b.

(9;5)=1_, (495a +1035h)45 ,
Ma voimoi a, b la so tu nhién.

Bai 2: Chung minh réng: Néu ab+cd 11 thi abed 11

Loi gigi

, ab+cd =a.10+b+10c+d
a, Ta co:

=(a+c)l0+b+d
=(a+c)(b+d)1l
(a+c)-(B+d)i1

hay

: (a+c)- (b+d)ill
Khido P i
Bai 3: Ching minh rang:

b =2 od — ahed
. CMR:ﬂh =2.cd — abed 167

b, Cho abc 27 emr bea 27

Loi gidgi:
. abed =100ab +cd

a, Ta co:
=200cd +cd

=201cd 67



. abc:2T = abc0:27

b, Ta co
= 1000a +bc0:27
= 999g +a+bcD:27
= 27.37a +bca 27
Nén bea 27

Bai 4: Chung minh rang:

(ab+cd +eg)1l  abedegill
thi

a, Néu
abc +§g 37 abcdeg :37
b, Néu thi
abed99 . ab+cd 199
¢, Néu thi
Loi gidi:
abcdeg =10000.ab +100cd + eg
a, Tacod:

=9999ab +99¢cd + (ab + cd +¢cg) 11

abcdeg =1000abc + deg
b, Tacod:

=999abc + (abc + deg) 37
. abed =100.ab +cd
c, Tacod:

=99.ab +(ab +cd ):99 = ab+cd:9

Cau 5: Chung minh rang: voi ez

A=\n*(n-7) - 36n|:7

Loi giai
A= n"”(n: - ?): - 36m
Ta co:

:n[n(n: - ?:l— Ifjl [n(n: - ?]Hjl
:n(n'-” -Tn- t'l)(n" - Tn +IE|)

:n(n'-‘- n=- bOn- t'l)(n'-‘- n- Ifjn+lfj)



:H[(H: - I]— ﬁ(:'?'l")l [H(H: - I)— 6(n- |:']
=n(n +I)(n: -n- Cl)(n - I)(n: + 17 - If:l)

=n(n+1)n +2)(n- 3 - D(n- 2)n+3)

Ais , T 4 A tin. i = AT VneEZ
Do d6 ~ latich cua * s6 nguyén lién ti€p

20097 + 201 17" 2010

Céu 6: Chtrng minh rang: chia hét cho
Loi gidi

2009 +201 1" =(2009"" +1) + (2011 - 1)

Ta co:
2009 +1 =(2009 +1)(2009*"” - ......) =2010.(........) ,

Vi chia hét cho 2010 (1)
20117 - 1=(2011- (20117 +.....) =2010.(.....) ,

Vi chia hét cho 2010 (2)

Tir (1) va (2) ta c6 diéu phai ching minh.
Cau 7

a) Chtng minh rang néu tong cua hai sé nguyén chia hét cho 3 thi tong cac 1ap phuong cuia chung chia
hét cho 9

5 3

. LA A 2 +1 . +1
b) Tim cac s0 nguyén n dé 7 chia hét cho "

Loi giai
. £ e n N b , a+ b . £
a) Goi 2 so phaitimla = va ~,tacd chia hét cho 3

a’ +b =(a+b)a*- ab+b*) =(a+b)| (a+b) - 3ab

Ta co:

a+h . (a+b) - 3ab ]
Vi chia hét cho 3 nén chia hét cho 3.

(a+b)|(a+b) - 3ab ,
Do vay, chia hét cho 9

b) Ta co:

n+1 E(H" +I)m (ni +n-n +I)E(n"‘ +I)
o n:(n'-‘-i-l)- (n: - I)E(ff +I)
= (n- |)(n+|)f(ﬁ+|)(n: - n+|)

= n-1n - n+l

= nln-1)n’- n+l

n-nn-n+l

Hay
= (H:- n+|)— 1 f(n:—n+|)



= 10" - n+l
Xét hai truong hop:
n =0

n =|

THl:w - n+l=l=n -n=0=

TH2:m - n+l=-1en’-n+2=0, o L
khong c6 gia tri cua n théoa man

Cau 8: Chirng minh rang néu tong cua hai s nguyén chia hét cho 3 thi tong cac lap phuong ciia ching chia
hét cho 9

Loi giai
. A 40 1x A ,a+b .
Goi2sophaitimla = vab,taco chia hét cho 3.
a +b :(ﬂ‘i‘b)(ﬂ:- ﬂb+."f)

Ta co:

=(a +a&)[(a= +2ab +b*)- 3m5]

:(ﬂ + h)

(a+b) - 3:?.'5]

(a+b) - 3ab

Vi a+b chia hét cho ~nén chia hét cho 3

(a +h)[(a +bY - 3m5]

Do vay chia hét cho 9
3
Cau 9: Chimg minh " "1 chia hét cho © véi moi "
Loi giai
n +17n=n"=- n+18n=n(n- 1)(n+1)+18n
nln-1)n+1) (2,3) =1
Vi

1a tich ba s nguyén lién tiép nén chia hét cho 2 va 3, nén chia hét cho 6
18n:6 , suy ra diéu phai chirmg minh

Cau 10: Ching minh rang:

—_ 2 i] 11
A =1+3+3 +3 +...+3 chia hét cho 40.

Loi giai
A=14+3+ 3+ 3+ __+3"

(13 +3+3)+ (F+ 343+ 3)+ (3F+ 743"+ 3Y)
(1 +34+343) +3 (+3+37+3) +3(1+3+32+3)
= 40 +3° 40+ 3°. 40

=a0. (1 +3*+ 3)40



Vay A:40

Cau 11:
a) Chtrng minh rang tong lap phuong ctia ba s6 nguyén lién tiép chia hét cho 9

__=n+l b ] n 2no#l '
nthiA =5""" +20.5" +87" :59

b) Chung minh rﬁng v6i moi s tu nhién
Loi giai
A=n"+(n+1Y +(m+2) 9 neZ
a) Ta phai chung minh voi

A=n"+nw +3n° +3n+1+n +60 +12n+58

=3n +9n +15n+9

=3n" = 3n+9n° +18n +9

=3nGn- D +1)+9(n* +2n +1)

Conln-1D)+1)3= 3n(n- 10 +1)9 9[1'?:"‘3!?"")59
Nhan thay va

vay 47

b) 5" +26.5" +87 =25.5" +20.5" +8.8"

=5"(59- 8)+8.04"
=59.5" +8(64" - 5")

. 59.5":59 8.(64" - 5" ):(64- 5) =59
Vi va

L - n Zn+l »
Vay 5" +20.5" #8777 59

Céu 12: Ching minh ring
85 +211

a) chia hét cho 17
19 19
0 17 % chia hét cho 44
Loi giai
g 41! :(23)‘4_2” =215 4 9!
a) Ta co:
=2 (2° +1)=2"17
chia hét cho 17

b) Ta co:

19" 469" =(19 +69)(19" - 197,69 +....+69"*)

=88.(19" - 197,69 +....+ 69" ,
chia hét cho 44



o oa -a30(aeZ)
Cau 13: Chung minh rang

Loi gidi
a -a :ﬂ(ﬂ;- I)
:ﬁ‘(ﬂ': - |)(ﬂ:+|)
=ala+1)a- |)[(ﬂ- 4): +5]

=ala+1)a- Da- 2)a+2)+5a(a+1)a-1)

Do tich ctia s6 nguyén lién tiép thi chia hét cho 5 va trong 5 s6 nguyén lién tiép ludn c6 ba s6 nguyén lién
: : (6,5)=1
tiép ma tich cua ching chia hét cho 6 va
ala+1a-1)a-2)a+2)30  Sala+1)(a-1):30.

Suy ra va

Viy a - a:30
Cau 14: Cho @0 13 ha s6 tu nhién. Biét rang @ chia cho 5 du 3 va © chia cho 5 du 2. Hoéi tich @b chia
cho 5 du bao nhiéu ?

Loi gidi

. A A L. X . a=5m+3
@ chia cho 5 du 3 nén ton tai sO ty nhién m sao cho (1)

. n X .z A b =5n+2
b chia cho 5 du 2 nén ton tai s tw nhién n sao cho (2)

ab =(5m+3).(5n+2) =5Gmn +2m + 3n +1)+1
T (1) va (2) suy ra
Suy ra ab chiacho 5du 1.

X o . 4,.a,.a,.a, ___ S=a +a,+..+a, FP=a+a,+..+a, _
Cau 15: Cho céc s0 nguyén . bat va . Chung minh

rang: S chia hét cho 6 khi va chi khi P chia hét cho 6.
Loi giai
HD: Xét higu:

‘ a -a=(a-Dala+1)6 S
Chirng minh: v&1 moi sO nguyén 4 .
Sau d6 sir dung tinh chat chia hét ciia mot tong suy ra dpem.

30 21

A , . N 2 +39 . z
Cau 16: Chirng minh rang: chia hét cho 45

Loi giai
. 2 30 3 21 . ,
Ching minh rang: 17 +39 chia hét cho 45.
M =217 +39*

HD: Dit



Nhan xét 45 = 5.9 ma 5 va 9 1a hai s6 nguyén t6 cing nhau (1)

Vay dé ¢/m M43 ta can ¢/m M5 va M:9

M =217 +397 =(217"- 1)+ (39" - (- D)5

That vay, 2
(2ro-1)@1-1:5  (39°- (- 1)):(39- (- 1)):5
(Vi va )

2 130 : : 2 :
Mitkhac, - > = 207 13 39353979 poae, M9 (3
Tu (1), (2) va (3) suy ra dpcm.

(a" - 5" )i(a- b)
* Cha ¥:

. =n* ? - -2 .
Cau 17: Chirng minh rang: B =n+on - 19n- 24 chia hét cho 6
Loi giai

. =n’ ? . =2 ‘
Ching minh rang: B =n"40n-19n- 24 chia hét cho 6
Ta co:

B=n"+0n -19n- 24 =n"-n+bn - 18n- 24

:n(n: - I)+t|(n: -3n- 4)
=(n- Dn(n+1)+6(n*- 3n-4)

(n- Dn(n+1)i6 6(n* - 3n- 4):6 3 2 _ Ca )
Vi va nén B=n"+0n"-19n- 24 chia hét cho 6
(dpem)

A=20" +16"- 3" -1

Cau 18: Chirng minh: V&i moi n 12 sb tw nhién chin thi biéu thic: chia hét cho 6

chia hét cho 323 chia hét cho 6
Loi giai

, ) ey g n S aiea g, A=20"+16"-3"-1
Chiimng minh: V&i moi n 1a s6 ty nhién chan thi biéu thuc: *

chia hét cho 323

_ (17:19) =1 . A:17:19
Ta co: 323 =17.19 va .Tacanc¢/m: =~

A4=20"+16"-3"-1=(20"- 3" )+ (16" - 1)
Ta co

(207 - 3"):(20- 3):17(1)
Ma

(16"- 1):(16+1):17(2) o 417
Va (vi 7 1a s6 chan ) hay Tur (1) va (2) suy ra



A=20"+16"-3"-1=(20"- 1)+ (16" - 3")
Tuong tu,

(20 - 1):(20- D19(3)

Ma

(16"- 3" ):(16+3):19(4) o
Va (vi 7 lasochan)
Twr (3) va (4) suy ra 4119 .

— A no_oan _ r
A=20" +16"-3"-1 chia hét cho 323 (dpcm)

Céu 19: a)Ching minh rang tong lap phuong cta ba s6 nguyén lién tiép chia hét cho 9

. . . o, o . - el +2 . .'|+ 2n 4l »
b) Chirng minh rang v6i moi so ty nhién " thi A= 0.5 +877139

Loi giai

A=’ +(n+1y +(+2) 9 ne7Z
a) Ta phai chiing minh: voi

A=n"+n +30 +3n+1+n +06m +12n+8
=3n" +9n" +15n+9

=3n"-3n+9%" +181+9

=3n(n- |)(H+I)+'§J(n: +2H+|)

Conln- 1) +1)3= 3n(n- 1) (0 +1)9 9[1'?:"‘3!?"")59
Nhan thay va

vay 47

b)5" +26.5" + 8" =25.5" +26.5" +8.8”

=5"(59- 8)+8.64" =59.5" +8(64" - 57)
59559 8.(64" - 5" ):(64- 5) =59

LR o) n Zn+l =
Vay 5" #20.5" #5877 159

R S |

)i, WE, ., X n , 2 . £
Cau 20: Cho i “""1a cac sb tu nhién c6 tdng chia hét cho 3

Chtng minh rang: " chia hét cho 3.

Loi giai

o, a-a=ala-1)a+1) , , ,
Dé thay 1a tich cua 3 s6 tu nhién lién ti€p nén chia hét cho 3
Xét hiéu:



Céc hiéu trén chia hét cho 3 , do vay A chia hét cho 3
Céu 21: Cho hai sb nguyén, s6 thir nhét chia cho 5 du 1, sb tht hai chia cho 5 du 2. Hoi téng binh phuong cua
chung c6 chia hét cho 5 khong ?
Loi gidi

Vi sb thtr nhét chia cho 5 du 1 nén ¢ dang satl , 80 thtr hai chia cho 5 du 2 nén ¢6 dang Sb+2 (

a,be”)
Ta c6 tong binh phuong hai sé d6 la:

(Sa+1F +(5b+1) =25a° +10a+1+256° +10b+4 =5(5a° + 5p* +2a+2b+1)'5

Vay téng binh phuong ctia hai s chia hét cho 5

2009 +201 17" 2010

Céu 22: Chimg minh rang chia hét cho
Loi giai

2009 + 2011 =(2009"" +1)+ (2011 - 1)

Ta co:

2009 +1=(2009 +1)(2009*" +......) 2010
Vi (1)
201177 - 1 =(2011- D(201172% +....):2010 (2)

Tu (1) va (2) ta c6 dpem.
Céu 23: Chimg minh rang:
A=l+3+3 +3 +...+3"
Loi giai

A=14343 +3 +.... +3"

(143437 +3)+(F +37 +3°+37)+(3" +3 +3" +3")
=(1+3+3 +3)+3.(0+3+3 +3)+ 3143+ 3 +7)
=40+ 3°.40+3°40 =40.(1+3* +3*):40

vay 440

11°-1 100

Cau 24: Ching minh rang chia hét cho

Loi giai

- 1=(1- DO +115 4 +11+1)
=10.(11° +11° +....._+11+1)

Vi 10:10



(1P 115 +.....+11+1)

Va c6 chit s6 tan cung bang 0
(117 +11F +..41141) ,
Nén chia hét cho 10
i 1101 s
Vay chia hét cho 100.

. - 2008 - 2010 ,
Cau 25: Chtrng minh rang 20097+ 2011 chia hét cho 2010
Loi giai

2009 +201 1" =(2009"" +1) + (2011 - 1)

Ta co:
20007 +1 =(2009 +1)(2000™7 - .....)
Vi
=2010.(......... ) )
chia hét cho 2010 (1)
20112 - 1=(2011- 1)(201 12 +_....)
Vi
=2010.(........... ) 2020(2)
chia hét cho

Tu (1) va (2) ta c6 dpem.
Céu 26: Ching minh ring:

5 11
a) & *2 chiahétcho 17

19 19
by 10 % hia hét cho 44

Loi giai
§+2" =(2°) 2" =25+ 2" =2".(2* +1)=2"17
Ta co:
R rang két qua trén chia hét cho 17
Ap dung hing dang thirc:

ﬂ.‘l +I||'J.'| :(ﬂ"_b)(ﬂ:l-l _ ﬂ.'|-2b+ﬂ.'|-."- 2 - _ ﬂb.'l-l +I||'J.'|-I)
voi moin 1é
19" +69"° =(19 +69)(19'* - 19'7.69+......+69")
Ta co:
=88.(19" - 19".69 +..... + 69" ) ,
chia hét cho 44

" , s om+3InT42nio . . N

Cau 27: a) Chung minh rang: " vO1 moi sO nguyén
Loi giai

Ta co:

w43t +2n =n(n* +3n+2) =n (@ +n+2n+12)



=n[(n3 +n)+(n+ 2)] =n(n+1)(n+2)

Hn+1m+2

Vi " 1a s6 nguyén nén: la ba s6 nguyén lién tiép. Do do6 c6 it nhat mdt so chia hét cho 2, 1 s6

chia hét cho 3

= n(n+1)(n +2)i0 4307 +2n0 . . .
hay " vO1 moi sO nguyén n

) 20 +n" +Tn+1:2n-1)
b)Tim sO nguyén n sao cho:

Loi giai

XE.Ir-“+.w:+'?n+|52n—| 52n-1 2n-1 Q)
bé thi hay lau
2n-1=-5 n=-2
2n-1=-1 n =l
— —
2n-1=1 n =l
2n-1=5 n =3
[ |
n€ - Z0L3)  2p en +Tn+120- 1
Vay S thi -

‘ >
Céu 28: Cho sb ty nhién

., 2" =10a+b(a,beN,0<b<10) ab ,
Churng minh rang néu thi tich ~ chia hét cho 6

Loi giai
2" =l0a+b=b2= ab:2 (l)
Ta co:
o oab3  (2)
Ta chirmg minh

2" =10a+bh= 2"

That vay , tr déng thirc c6 chir sb tan cung la

n=4k+r(k,reN0 =r =3) no_1 gk A
Dat ta co: 2 =162
oo 2-2 =206 -1)10= 2 ,
Néu thi tan cung la
h=2"=10a=2"-2 =2"(16"-1)3= a3= ab3
Suy ra

o @

\ \ a
T  va suy ra

. . "= 15n- .
Cau 30: Cho n 1a s6 nguyén duong, chirng minh rang 167 15n -1 chia hét cho 225.
Loi giai

. . 16-15-1=0:225
Vo6in=1taco: '
e e, e . . . 16% - 15k-1:225
Gid str bai toan dung vdin = k tire 1a ta co: '

. . . h =K+
Ta chiing minh bai toan dung voi n=k+l



That vay:
16" - 15(k+1)=16.16" - 15k-15-1

=16(15+1)- 15k-15- 1
=16 - 15k- 1+15(5 - 1)
=16" - 15k - 1+154(k):225

"o 15n - , ,
vay ¢ 71T hia hét cho 225 véi moi n 1a s6 nguyén duong,

= 2008 =200 2010

5 ¥ ,
Cau31: Ching minhting = 7= < chiahétcho 7
Loi giai

-}'_‘ZI'ZIB +2}ZI'ZI‘:' +2'_"ZII'ZI :EZ'ZIIIZ‘.(I +2+4) :?IEEI'ZLB -?

THET
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	Câu 31: Chứng minh rằng chia hết cho 7

