DU AN TACH PE HSG TOAN 7

CP4: CAC DANG TOAN VA PHUONG PHAP CHUNG MINH CHIA HET

Dang 1: Ching minh chia hét

Dang 2: Tim s6 tan cing

Dang 1: Chitng minh chia hét

A. Tric nghiém

Cau l.

Cau l.

(HSG 7 huyén Thanh Thiy 2021 - 2022)

S=2"42" 427 4204 4200 4 2¥2

Cho , khing dinh ndo sau dy dang?
©~2022 B
A. 512 . B. S+l la s6 chinh phuong.
(S+1)52202 2013
C. . D. S=2 4 .

5- :I:l +3| +22 +3."-+“I+32':IEI +3'.‘322

Loi giai

Ta co:

35 :EI +32 +3."-+“I+32'32I +3'_‘CI!2 +3}JE.‘-

15- 5 :(3| L N L R +3:-:|:3)_ [3-J+3I £ 4254 420 +3:-:u::)

g :22023 _ 20
:22023 _ 1

5_ I. :2'_‘32."- vy 2022

Suy ra:

_ 192022
Véy:S 1:2 .

(HSG 7 huyén Hung Ha, tinh Thai Binh, trwong Nguyén Tong Quai, 2022 - 2023)
Mot sb tu nhién a’ sao cho ¢ chia cho 3 du 2 , chia cho 5 du 3 , chia cho 7 du 4 . Khi ¢
. 105
chia cho

100

¢6 so du la:

53 52 10

C.”. D.
Loi giai

A.

Vi 4 chia cho 3 du 2,chia cho 3 du 3,chia cho 7 du 4 nén
a-23 [a-2-513 a->53:3
a-35=1{a-3-505 = {a-53:5
a-4:7 |a-4-4937 la- 5317

B.

= a-353 105

la bdi cua

05 53

hay 4 chia I 6 s6 du la
B. Ty luan

(HSG 7 Thanh Héa 2022 - 2023)
9]‘-}45 _ 21‘-}30

Chtng 6 rang: chia hét cho >
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DU AN TACH PE HSG TOAN 7

Cau 2.

Cau 3.

Cau 4.

Loi giai
9" —9'** 9 =(92)" 9 =81"*.9=..1.9=..9
Ta co:

21930 3192 32 (¢ )% 4 Z16%24 = 6.4 =4

1945 _ 41930 _ _ _ ,
Vay: 9 - =.9-..4=.5 nén chia hét cho 5
(HSG 7 huyén Lwong Tai 2022 - 2023)

i, a+l _ 2a+1
va

12
Biét @

ddng thoi 1a cac sb chinh phuwong. Chimg minh rang
Loi giai

a+l . 2a+1
va

Ta cod ddng thoi 1a cac sb chinh phuong

bat a+l=m> 2a+l :}F:I[JJI,}FE|N}

Ma 24t asd1e™ 7 1

= 2a=n-1=(+1)(n-1)

Vi” 1¢nén +1, =113 hai s& chn lién tiép.
(n- D +1):8= 2a:8= ai4 ()

a+l+2a+l=3a+2=n"+m" 3

Mat khac 14 s6 chia cho ~ du 2

2 2
~ 5 . An . .m . 3
Do vdy cahaiso & va " chiacho ~ du 1

Khi do m -k =2a+l-a-1=a3 (2)

Tu M va 2) suy ra a:12

Vay ¢ 12

(HSG 7 huyén Binh Xuyén — Vinh Phiic 2022 - 2023)

9.10" +18 27

Cho " 1asb tu nhién, chimg minh rang chia hét cho
Loi giai
9.10" +18 =9.(10" +2) :9 (1)
Ta co:
. , 10" (v 2, .z , ~ £1+ 1
Mait khac 1a s0 c6 tong céc chir so 1a

10" +2
n

R s A R , ~ z1y 3
Né 1a s0 c6 tong céc chir so 1a

(10" +2) 13 (2)
Suy ra

o @ 0.(10 +2) : 27 (9.10" +18) : 27
Te  va suy ra hay

(HSG 7 huyén Lién Trwong 2022 - 2023; huyén Thanh Ba 2021 - 2022)
4”4-."- +4.'H-2 N 4.'|+I - 4.'|

Chumng minh rang véi moi ” nguyén duong ta ludn co chia hét cho
300
Loi giai
n+3 el n#] n
Tace 3 +4 7 -47-4
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DU AN TACH PE HSG TOAN 7

Cau 5.

=4 (4 +4 - 4-1)=4"75

=4"'4.35 =300.4""

. 300.4"" 30
a

0 (voi moi & nguyén duong)
300

M chia hét cho

n&d nel nl n ,
Nén S S S chia hét cho

(HSG 7 huyén Dién Chau 2022 - 2023)

p+2 p+l

Cho ¥ 1asé nguyén t6 16n hon 3 , biét cling 1a s6 nguyén t6. Chung to ring

chia hét cho 6 )

Loi giai
) ZEN+ A LA 1z 3 .. P¥2 o A LA L.y +1
Cho © 1a s0 nguyén t0 16n hon ~, biét cling 1a s nguyén t0. Ching to rang
chia hét cho ©.
. . +1 .
vi ¥ 1ash nguyén to 16n hon 3 nén ¥ 1¢, do do ™ chin
= (p+D:2 ()
, , =3k +1 =3k+2 (keN)
Ciing do P 1ash nguyén to 16n hon 3 hén P hodc p
. p =3k +1 +2 =3k +3=3(k+1)33
Néu ¥ thi ©
= p+2 . . =3k +1
P khong 1a s0 nguyén to nén P khong xay ra.
=3k +2 = p+1=3k+3=3(k+1)3 (2)
Do do P r
@3)= 0 @ (p+Di6
1 nen tu va ta co
(HSG 7 huyén CAm Thuy 2022 — 2023; huyén Nhu Thanh 2021 - 2022)
a’+b =2(c"- 8d7) ,
Cho @ ¢ dE€Z 50 min _Chémg minh @2+ hia hét cho
3
Loi giai
Coa +bh =2(c - 8d)
Ta co:

a +b =2¢" - 16d°
@ +B 40 +d’ =37 - 1547 =3(¢° - 547)3 (D
a +b +c +d - (a+b+c+d)
Xét hi¢u
=(a’ -a)+(b - b)+(c’ - c)+(d - d)
=(a- Nala+l)+(b- D)b(b+l)+(c- l)c(c+)+(d- 1)d.(d +1)
Ma tong céc tich 3 s6 nguyén lién tiép thi chia hét cho 3

= [(a-Dala+D+(b- Db +D)+(c- Delc+D)+(d- 1)d.(d+1)] 3

=g +b +c +d -(la+b+c+d)3 (2)

Trang 3/27



DU AN TACH PE HSG TOAN 7

Cau 7.

Cau 9.

® @ a+b+c+d

Tu va suy ra chia hét cho 3
(HSG 7 huyén Thanh Mién 2021 - 2022)

Chimg minh rang néu abed :29 thi 4 +30 #9274 Gpia nét cho 2
Loi giai

Ta co:

abed 29

= (1000a +100b +10c +d )29

= (20004 + 2006 + 20c + 24):29

= [(zoma- a)+(203b- 36)+ (29¢- 9¢ ) +(294 - E?d)] 29

= [(Ei}i}la +203h+29¢c+29d)- (a+3b +9c+3?a’)] 129
= [(ﬁg.zga +7.295+29¢ 4294 )- (a+3b +'§JC+2?¢?’)] 29

v (69.292+7.29h +29¢ +29d ) =29.(69a + 7h +c +d )29
a

= (g+3b+9c+27d4):29

(HSG 7 huyén Thanh Thuay 2021 - 2022)

. . . *+2039¢° .
Cho P-4 la cac so nguyén to 16n hon 5. Chirng minh rang p d chia hét cho 24
Loi giai

420397 =P - 4" +2040¢° =(p* - 1)- (¢*- 1)+ 20404
Ta cod

o p-1=(p-D(p+1) , , -1
Ta thay P P P va® la so nguyén to 16n hon > nen P 1 suy ra P va
p+l s

1a hai so chan lién tiép

(p- D(p+1)R
suy ra .

(p-1.p(p+1) , ,
Lai co r PRy la tich cua 3 sO tu nhién lién tiép

(p-D.p(p+1) 3
suy ra '

3= (p- D(p+1)3
Mép/'3 (p- D(p+1):

(3:8) =1
Vi nén

(¢-1)24  (20404%):24
Tuong tu ta co va

pr-1=(p-1D(p+1) »

Vay ta c6 diéu phai chimg minh.
(HSG 7 huyén Cira Lo 2021 - 2022)
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DU AN TACH PE HSG TOAN 7

Cau 10.

Cau 11.

X,y , (x- ‘1'): +2xy ) . X
Cho la cac sO nguyén théa man: chia hét cho 4. Chirng minh rang: ™ va

Y d&u chia hét cho 2.
Loi gidi

(x- ‘1'): + 2xy = (x- 1)' + 2xy

chia hét cho 4 chia hét cho 2

2

2 . (x-y) )
Ma * chia hét cho 2 nén g chia hét cho 2

= X-y .. g -y L
~ chia hét cho 2 chia hét cho 4
(.‘r— ‘1'): + 2xy ,
Mat khac chia hét cho 4
= 2

) , = ,
9 chia hét cho 4 o chia hét cho 2
=X hoac Y chia hét cho 2
Lai co XY chia hét cho 2

vay * va © d&u chia hét cho 2.
(HSG 7 huyén Cira Ld 2021 - 2022)

o , 3 - (pr-1):24
Cho © 1a s0 nguyén t6 16n hon ~ . Chirng minh
Loi giai
Vi ? 13 56 nguyén t6 16n hon > nén ¥ 12618 va ¥ khong chia hét cho >
(p*-1)3 P 3

+ Ta chung minh . That vay, vi © khong chia hét cho ~ nén c6 hai truong hop:

. p= > =1 (mod3) = (p*-1)3
Néu P I (mod 3) i P ( ) .

. p=2 > =4(mod3) =1 (mod3) = (p*- 1)3
Néy P =2(modd) . p7 =4(mod3) =l (mod3) .

(p*-1):8 b

+ Ta ching minh . That vay, vi © 1a s0 1€ nén c6 céc truong hop :

. p= * =] (mod8) = (P‘] -1):8
Néu P 1 (mod 8) i P ( ) '

. p= > =9 (mod8) =1 (mod8) = (p*-1):8
Néy P 3 (mod8) i 7 ( =i ) .

. p= ? =25 (mod8) =1 (modsg) = (p*-1):8
Néy P =3 (mod8) ., p7 =25 (mod) =1 (mods) .

. p= > =49 (mod8) =1 (modg) = (p*-1):8
Néy P 7 (mod8) i P ( ) =1 ) .

3 .3 , (p-1):Gs)  (p*-1)i24

+) Nhu vay: vi ~ va = nguyén to cung nhau nén hay .

(HSG 7 huyén Vii Thw 2020 - 2021)

X, y, Z, 4y =7.(227- 13¢)

Lo . % A
la cac s6 nguyén thoa man:
(x+y+z+t)M

Cho
Chimg minh rang:
Loi giai
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DU AN TACH PE HSG TOAN 7

Cau 12.

(n3 - n)M

* Ching minh bai toan phu: véimoi ¢ .
Céch 1:

3

. . n-n .
That vay: + Néu ' chia hét cho 3 thi chia hét cho 3 .

3 |=> n'-n

+Néu " chia 3 du ! thi  chia ° du chia hét cho -

3
+Néu " chia S du 2 thi ™ chia > du

= [(n— I)H(HH)]M: (n° - n)M

3
n-n ,
2= chia hét cho >

v6imoi €¢ . (Ppcm)
Cach 2:
n-n :H.(H: - I):n(n: -n+n- |):H[H(ﬁ- D+1.(n- I)] =(n- Dn(n+1)

Taco

c¢ . (n-1), n, (n+1)

n \ A A A <A
Do nén la 3 s6 nguyén lién tiép
= ~ LAl A . 4

lu6én ¢6 mot s6 chia hét cho 3.

= (- DnGreM = (- 1)\

v6imoi <4¢ . (Ppcm)

. N e , A « A A xa ’ Za
*Quay trd lai bai toan ban dau. Diéu kié¢n: yzted

vyt =7 (2274 13¢°)
Ta co:

= x4 4 =147 910 + 2 4 ¢ =152 - 90 =3(527- 300°)M
(.‘r3 +J1"-‘ +z° +£'-‘:|— (x+ yp+z+t) Z(.T3 - .'r)+ (;1"-‘ - J.')+(:3 - :)+(E3 - E)
Xét hiéu .

) = (+*- x)\, (}-‘3 - y)M, (-2 (F-1)M
Ap dung bai toan phu

= [(x"‘ 474040 )- (xty 4z +;}] M

(F+y+2 4+ )M = (o +y+z+t)M
Ma . Ppem.

(HSG 7 huyén Bat Xat, Lao Cai 2021 - 2022)

11

abcabe ludn chia hét cho .

Chtng minh rang s6 c6 dang
Loi giai

abcabc =a. 10 +5.10" +c. 10" +a.10° +5.10+¢
Taco:
=a.10°(10° +1)+b.10(10° + 1) +c (10" +1)
=(10" +1)(a.10" +h. 10 +¢)
=(10000+1)(a.10" +b.10+¢)

=1001.(a.10° +h.10+¢)

=11.91.(a.10" +b.10 + ¢ )i11
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DU AN TACH PE HSG TOAN 7

Cau 13.

Cau 14.

Viy abcabe 111

(HSG 7 huyén Ba Thwéde, Thanh Hoa 2021 - 2022)

2.2
X -y

X, \ A A ) ~ , . 3 . 1A
Cho 7 1a céc s6 nguyén thda man . Chlirng minh rang chia hét cho

40
Loi giai

2
Vi % chia cho 8du 0.14 nén

2 2 2
Vi Y chia cho 8du 0.14 nén Y chia cho 8 du 0,24

2
3x chia cho 8du 0.3.4

.2 3 = 3k-27=l | 3x-2)°
Tur gid thiet = 3 ! ’ nén ' 4 chia cho® du !
2 2 2 2
Do d6 * chiacho & du ! va” chiacho 8 dul . Nen ™ 7 chiahét cho > (1)
2 . 4 2 . 09 35
Vi * chia hét cho 3 du 0.1 4 nén 3x chia cho 5 du 2

2 2

, 2
Vi Y chia hét cho 3 du 0.14 nén Y

3 -2y =1 3x7-2)°
Mait khac tir ' . nén Y chia cho > du 1

2 2_ 2 )
Dodé * chia cho 5du Lva Y chia cho > du ! Nen oY chia hét cho 40 (dpcm)

(HSG 7 huyén CAm Thity, Thanh Héa 2021 - 2022; huyén Thiéu Héa 2022 - 2023)
1 1 1

a b

chia cho 5 du 0, 2,3.

-

2

a, b abc 4

"“ labash nguyén thoa man ¢ . Chimg minh chia hét cho
Loi giai

1 1 1

- _3+; = be =alb+c) (1)

Ta co: '

*Néu ¢ 1asb nguyén chan:
alb+c)2 (2)

Suy ra

O @ : ,
T va suy ra: be '2, do do abe chia hét cho 4.
*Néu ¢ 1asb nguyén 1¢:
(b+c)2 3)

b _.c . ..
Neéu ~ va = cung lé: suy ra

O G

\ . bc:2 A X b _c )
Tu va suyra: =~ mauthuanvi ~ va = cung I¢.

A . A b . C J A A < \ A A 12
Vay trong hai s6 ~ va =~ ¢6 mdt s6 chan va mdt so 1¢é.

b c o R o o b oz A 1S C s A A1
Vi ™ va = c¢0 vai tro nhu nhau nén ta gid st = 1a s6 nguyén chan va =~ 1a s0 nguyén lé.

be2 (4)
Suy ra:

0 @) alb+c)2

Tu va suy ra
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DU AN TACH PE HSG TOAN 7

Cau 15.

Cau 16.

(b+c) o
Ma khong chia hét cho

4

Tu va suy ra: abe chia hét cho 4.

2 (vi b 1ash nguyén chin va € 1a s nguyén 1¢) nén ¢ 2

Vay 4P€ chia hét cho 4.
(HSG 7 huyén Mwong La 2021 - 2022)

2n "
757 +12.67 1o hét cho 19,

Vi Ma s6 nguyén dwong. Chig minh rang
Loi giai

Ta .. 7.5 +12.6"

=7.25"+(19-7) ¢"

=19.6" +7(25"-6"):19

(25-6"):(25-0)

V1

2n n
nén 757 +126 chia hét cho 19.

(HSG 7 huyén Quang Trach 2021 - 2022)

Chung minh rang: 107 +18n-1 chia hét cho 27 véi moi s6 ty nhién n
Loi giai
Céch 1:
J =10 +18n- 1=(10" - 1)+18n =9(111...1+2n) =9.L 1111 . n .
Ta cod (so "7 cd " chirso1).
. L=111..142n=011....1)- n+3n
Xét bicu thirc

Ta da biét mot sot ty nhién va tong cac chit sO cua nd c6 cung s6 du trong phép chia cho 3.

£ 111... l+1+1l+.. . +]l=n
So

1, ~ A A , N 1s . ~ A
(c6 n chir s 1) c6 tong cac chir so6 1a (viconchirso 1).

(111...1- n):3
Do do

L :[(III....I— n)+3nl 3
suy ra

do dé 9L 27 pay /27

J =10" +18n- 1=(10" - 1)+18n:27.
Vay
Céch 2:

vneN,  A=10"+18n-1=(0"- 1)- 9n +27n.
+) Véi Dit

(10" - 1)- 91 =(10- 1)(10"" +10"% +10"" + --+10° +10 +1)- 9n
+) Xét

=0(10" " +10" 410"  + - +10° +1041- n).

=9[(|c+-"" ~D)+00m - D)+(0 - D+ -+ 007 - 1)+(10- D+ - |)].

(107 1) =9.(10"2 410" + --+10° +10+1) =9, (k, €N)
+) Ta lai co:
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DU AN TACH PE HSG TOAN 7

(1072 - 1) =9.10"" +10"* + - +10° +10+1) =9%, (k, €N)

10° - 1=9.11
10-1=9.1

(10" - 1)- 91 =9.9(k, +k, + - +11+1) =81k 27
+) Vay '

A=10" +18n-1=(10" - 1)- 9n +27n =81k +270:27 (nEN)
+) Do do

Cau 17. (HSG 7 Thi xa Kinh Mén, tinh Hii Duwong 2022 - 2023)

a, b . (7a-14b+5)a- 3b+1):7
Cho la cac sO nguyén thoa man: .

. (294418 +36)17
Ching minh rang

Loi giai
(Ta-14b+5)a- 3p+1):7
Do

(7a- 14b+5) 7T . la-3p+1)7
vi khong chia hét cho © ma ° 1a s06 nguyén t6 nén

(28a+21b+35):7
Ma

= (28a+21h+35)+(a- 3p+1):7

= 29a+18h+30:7 (dpem)

Cau 18. (HSG 7 huyén Twong Dwong, Nghé An 2022 - 2023; huyén Hoai Nhon; huyén Thing
Binh 2018 - 2019; huyén Lam Thao 2016 - 2017)

M =75.(4 T w4 44 41)425 . 10
Chtng t6 rang chia hét cho

Loi giai
M =75.(47 4477 4447 44 41)425

=25.(4- D47 4477 &+ 4 +4+1)+25

=25.(4"" - 1+1)

:25.42019
=25.4.4""
:] 02.42{31 8

’ (ID2.42-JIH)EID2
Ta thay .
M =75.(4F £ 4 4 447 +4+1)+25 T
Vay chia hét cho
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Cau 19. (HSG 7 huyén Ninh Giang, tinh Hai Duwong 2022 - 2023)

, o x (2x+3p)i17 - (9x+5y)17
Cho cac so ty nhién ~,” thoa man . Chtiing minh .
Loi giai
(2x+3y)17 = 4(2x+3p)i17 = (8x+12y)17
Ta cod
Oy +5y+8x+12y =1Tx 417y =17 (x + )17
Ta lai co:
(2x+3p)27  (Ox+5y)i17
Ma nén .
Cau 20. (HSG 7 huyén Ha Trung, tinh Thanh Héa 2022 - 2023)
. M =(9a +116)(5b +11a) , :
Cho ben théa man chia hét cho 19. Ching minh ring
M 361
Loi giai
M =(9a +116)(5p+11a):19 19 , (9a+115)19
Ta co: ma la sO nguyén t6 nén hodc
(5h+11a):19
309 +116):19 +(5h+11a) =38a +38b =19(2a +25)19 (*)
Lai co:
(9a+11h)19 () (5h+11a):19
+ Néu két hop voi suy ra:
(5h+11a)19 () (9a+11b):19
+ Neéu: két hop voi suy ra
= M =(9a+11)(5p +11a)19.19
= M 361
Céau 21. (HSG 7 TP Bic Giang, tinh Bic Giang 2022 - 2023)
m; n; ¢ ) ) me-n=n-t=a (ﬂEIN')
Cho "~ 7" la ba s0 nguyén t0 16n hon 3 thoa man: . Chung
minh ring @ chia hét cho 6.
Loi giai
Ta cod
m-n=n-t=a (GEIN')
Suy ra n=t+a_ m=n+a=t+2a
Do do ta co t; t+a; 420 45 che s0 nguyén t6 16n hon 3
Xét s6 du cua ba sd nguyén td t; t+a ; t+2a da cho khi chia cho 3 , s0 du nhan dugce co
thé 13 ! hoac?. Do d6 c6 it nhat hai s ¢6 cing sé du khi chia cho 3 va hiéu ctia chung chia
hét cho 3.
(t+a)-t=a (t+2a)-t=2a (t+2a)- (t+a)=a
Mat khac ; ;
, (2,3) =1 3 (1
Suy ra 4 hodc 2a chia hét cho 3. Ma nén M)
vi” ’n 13 cac sb nguyén té 16n hon 3 nén ", " 1a cac sb 1¢

Trang 10/27



DU AN TACH PE HSG TOAN 7

Cau 22.

Cau 23.

Cau 24.

- , (233) =1 N
= M Ty (1) va (2) kbt hop voi taco 40
(HSG 7 thi xa Bim Son, tinh Thanh Héa 2022 - 2023)
. a,b,c 2 4B =2 ab(a+b+c)
Cho céc s0 nguyén duong sao cho: ¢ th=c . Chting minh: .
Loi giai
@ +b =" = (a+b) - & =2ab= (a+b+c)a+b- c) =2ab
Ta co:
2aba+b+c) (1)
Suy ra
(a+b+c)-(a+bh-c)=2c (a+b+c): (a+b-c) N
ma chan nén cung tinh chan Ié.
(a+b+c)17 S aba+b+c)
Néu ¢ thitir (1) suy ra
(a+b+c) . (a+b-¢) (a+b- c) =2k
éu chan thi chan. Dat thi
(a+b+c)2k =2ab= (a+b+c)k =ab aba+b+c)
suy ra
ab (a+b+c)
Vay
(HSG 7 huyén Lang Giang, tinh Bic Giang 2022 - 2023)
Cho bén sb tu nhién phan bigt ¢ <€ <b<a,
. P=la-b)a-cNa-d)b-c)b-d)c- d) 12
Chimg minh rang:
Loi giai
xét £ chia hét cho
. 4 4 . ) b, ) A , . , . , \ A A . A
Chia bon s6 phan biét @ 0.6 d cho 3 ludn c6 hai phép chia cé cung s du - hiéu hai s6
bi chia d6 chia hét cho 3= ton tai hiéu hai sb trong bén sb @b, ¢ d chia hét cho 3
, )
Do vay © chia hét cho >
Xét £ chia hét cho *:
L g b . . .
Truong hop 1: Trong bon s %% 6 d L& c6 hai sb co cung s6 du khi chia cho 4 thi P
chia hét cho 4
14 I3 N , 1. 2
Truong hop 2: Khi chia bon s6 d6 cho 4 ¢6 du cac truong hop vé so du ~ ~  suy ra trong
. ca b - . < b = (a-c):2
bén sé “ 9 6 hai sé chin, hai sé 1. Giasit © € chinva 7 1¢ va
(b- d):2
Do vay P chia hét cho 4
: (2)
Suy ra P 146n chia hét cho 4
o @ P:G4)  pos
Tu va va suy ra hay * -
(HSG 7 huyén Quoc Oai, Ha Ni 2022 - 2023)
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Cau 25.

Cau 26.

Cau 27.

3 10p +1

Cho P 1a s6 nguyén t6 16n hon ° théa man ciing 14 s6 nguyén t6. Chirng minh rang

+ ,
p+l chia hét cho 6

Loi giai

= S5p+1

. . ... =5 . e
Vi ? 13 sé nguyén t 1onhon > nén P tasé1e ~ P 1asé1e Ia 56 chin

o (Gp+1)2 (D

10p 10p+1 10p+2

Xét ba sb chén lién tiép: luén ton tai mot sb chia hét cho 3

10p+1 . = (10p+1)£3
Ma P 1 13 66 nguyeén t6 1on hon o P

, , = pl3 (10;3)=1= 10p 43
la sé nguyén td 1énhon > £ "7 vaUCLN pe

10p+2:3=2(5p+1):3 (2:3) =1 :3 (2)
Dods DT T AP L UCLN = p+l:3

o @ . , (2:3)=1  5p+1:6
Te  va ket hop voi UCLN nén

(HSG 7 huyén Gia Vién, Ninh Binh 2022 - 2023)

Ching t6 rang tich cta hai s6 nguyén 1¢ lién tiép cong thém ? thi chia hét cho 4.
Loi giai

Goi hai sb nguyén 1¢ lién tiép 1a 2a+l va 2a-1 (ac2)

Tich cta hai s6 nguyén 1¢ lién tiép cong thém 9 béang:

(Qa+1D(2a-1)+9

=4a” - 2a+2a- 1+9

=4a’ +8

=4.(a>+2)4

Vay tich ctia hai s6 nguyén 1¢ lién tiép cong thém ? thi chia hét cho 4.
(HSG 7 thanh phé Bic Ninh, tinh Bic Ninh 2022 - 2023)

N , — n+? 2n#] ,
Chirng minh rang so B =117" +12 chia hét cho 133, v4i moi neN.
Loi giai
B :II.-H-Z +|-}2.-H-I =11".121 +144".12 |33|||+|2(|44|' III) (1)
Taco - T = .
(1447 - 11") : (144-11) = (144" 11") 1133 (2)

Mat khac ta co .

M @ B M133
Tu va suy ra .

(HSG 7 huyén Nghi Lgc, tinh Thanh Hoéa 2022 - 2023)
(I J2018 3~-{.'=')
A= -
Chimg minh rang s6 - 1a mot s tu nhién chia hét cho >

Loi giai
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Cau 28.

Cau 29.

Cau 30.

. Ay 42016 1m2015
Ta co: 2014:2 = 20147 2

= 2014%1° 14 = 2014™"" =4k(keN')

17*

Vi c6 chir s0 tan cung la 1

= IT!EII.‘I’::' :I?-'l.'.' — I?-'l }.'.' i
U7 6 chir s6 tan cling Ia |

3116':' :3-1.- :{3-1 }. :[S”'.

Tuong tu c6 chir s6 tan cung la 1

= 17T i 0 0
c6 chir so tan cung la

Nén 4 12 mot s6 tu nhién, vi 4>0

= 4:2

= A A X A oA \
la mot sO tu nhién c6 tan cung la

= A5
(HSG 7 huyén Vinh Lc, tinh Thanh Héa 2022 - 2023)

a, b ) (7a+5-2)a+1- 35 )M o
Cho la cac sO nguyén théoa man . Chung minh rang:

(116 +15+43a)M
Loi giai

(7a+s5-21b)a+1- 3 )M
Tu

(Ta-26+50a-3b+1)M
suy ra

b (a—3b+1)M vi (7a-21h+5) o , ,
khong chia hét cho 7 va 7 1a s0 nguyén to.

(a=3b+1)M P §42a +14b+14 ) +(a- 3b+1)4W
Tu

Vi (42a+14b+14 )M
P (116+15+43a)M

(HSG 7 huyén Vinh Lgc, tinh Thanh Hoéa 2022 - 2023)

g-1

prleght-1 Pq

Cho hai s6 nguyén t6 khac nhau Pyt Chimg minh rang: chia hét cho
Loi gidi
‘ N o (pg)=l
Vi p, q nguyén to cung nhau va p khac q nén: .
Ap dung dinh 1i Frmat ta co:
p "2 Wmod g) va g"'2 1 (mod p)
pT' - IMva gt - 1M p M va g ' Ny

suy ra mat khéc

o P IM P g - IMma (pag) =1
nen ta co:

(7' +q" "~ 1)Mog

A

nén
(HSG 7 huyén Hung Ha, 2022 - 2023)
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Cau 31.

Tim mot s ¢ ba chir sé biét rang sb d6 chia hét cho 72 , cac chit s6 ctia n6 sip xép theo thir

. . 253

tw tir nho dén 1o ty 18 véi = >
Loi giai

. N A oA A . a, b,
Goibachirsocuasdocantimla =~

3y kid ~a, b,ceN" 0<a<h<ec=9
Diéu kién: ,

_b_c
3 4

|9

72

‘. A . za, b .4k
Theo bai ra: vasocdbachirsdo ~ ~° chiahétcho

rox . za, be . 72 . , e 1A 9 .8
Tacosocobachitsdo ~ ~° chiahétcho nén no chia hét cho ~va

A . a, b, %
$6 ¢6 ba chir s6 € chia hét cho 2
(a+b+c)9 . < b
Suy ra (d4u hiéu chia hét cho *)yma 0 <@ +0*c <27y & D2 C 4y cac chiv
s6)
_ a+b+ce|918
nén
a_b_c a_ b ¢ _a+b+c
w2 3 4 , ap dung tinh chit day ty s6 bang nhau ta co: 2 3 4 243+4
_a_b_c_9 -
) Néu a+b+c=9 2 3 4 9 =a=21=2b=31=3;,-41=4
(234, 324, 342, 243, 423, L% s e 1. 1A
Ta duogc cac so 432 . Nhung s6 can tim phai chia hét cho 8
, , 6))

nén chi co6 so 432 chia hét cho 72

a b ¢ 18

= — = = — = :2
A Nég A*bre=I8 23 49 = a=42=4b=32=6 =42 =8
(468, 486, 648, 684, 864, SRR Dk
Ta duogc cac so 846. Nhung s6 can tim phai chia hét cho 8
, 648 ; , ()
nén chi co6 soO 864 chia hét cho 72
O @ s 432 ; 648 ;

Tur va ta dugc cac sO can tim 13 : ’ > 864

(HSG 7 huyén M¥ Dirc Ha N§i nam 2022 - 2023)

. =ax +bx” +ex+d b » x) o
Cho da thirc Qe voi @ G dEL iy © chia hét cho ° véi moi
A s ba ) A . A
x€Z . Chung t6 céc h¢ so ¢ “d deu chia hét cho >
Loi giai
‘Q(X)ES v . XEZ
Vi v&1 moi
vei ¥ 7Y taco
- o) =(a+b+c+d)5 di5=(a+b+c)5 (1)
Voi ,taco ma
_. (-D=(-a+b-c+d)5
voi * T l,tacé e
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Cau 32.

Cau 33.

L di5= (-a+b-c)5 (2)

ma
RORNE))
T va suy ra
oM+o(-1)=(2p+2d)5 452245 .5 9. . . . .
laico ™ - " ma ~ va “Ila hai s0 nguyén to6 cung nhau
nén b3

o()-o(-1)=2(a+c)5 (a+c)is  (3)

ma > va 214 hai sb nguyén to cung nhau nén

—y  00@)=Ba+4b+2c+d)5  [6a+2(a+c)+4b+d]is

Voi ¥ T4 taco hay
cais @S pis gis s 6 . ais
Ma , , nén ma ~va  la hai sO nguyén to cung nhau nén
(3) :
Tu suy ra ¢
Vay as; b5 ¢S diS
(HSG 7 huyén Néng Céng, 2022 - 2023)
. (n>1) 2 2 . .
Cho s0 nguyén ! thoaman " ** va ™ *10 13 cac s6 nguyén td. Chirng minh !

chia hét cho )
Loi giai
14 2 i
Vi moi sO nguyén "thi ™ chia cho5 du 0:1 hoac 4.
2 s n° =5k+1 (keN*) = n* +4 =5k +1+4 =(5k+5) 5

+ Néu " chia ° du ! thi

2 7 £ . \ N \
Do dénén " *4 khong 1a s6 nguyén t6. Loai trir truong hop nay.

5 ne =5k+4 (keN*) = »n” +16 =(5k +20) 5

B 2
+Néu " chia ° du 4 thi

Dodo " *16 khong 12 s6 nguyén td. Loai trir truong hop nay.

n s g
vay " suyra '’
(HSG 7 huyén Thuong Xuéan 2022 - 2023)

mun—m—n+1

Mmyn o, o 2 o, TPy . . N . 1k
Cho i la hai s6 chinh phuong 1¢ lién tiép. Chung minh rang: chia hét cho
192
Loi giai
Ta co: 192 =16.12

Do s 0 1a hai s6 chinh phuong 1¢ lién tiép nén ta co:
m :{.?lff' !r,]':‘ . n =(2f(+l)3 keN'
va ( )
 mm—m-n+1=(m-Dn-1)
Khi do:
=[(2k -1)? -1][(2k +1)° -1] =(4K* - 4k (4K +4F)
=16k (k-1)(k +1):16 (1)
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Cau 34.

Cau 35.

Cau 36.

kG-DG+13 kG- +1)4

Ta co: a

Go)=1 F(k-1)k+1)12
Ma nén
o mn—m-n+1=16&"(k-1)(k +1)12

0 @ ;
Tir va suy ra: mun—m—n+1:192 (dpem)
(HSG 7 huyén Hiép Hoa 2022 — 2023 14n 2)
Tim s nguyén a dé ¢ *“*> chia hét cho atl
Loi giai
> , = lala+1)+3] ((a+1) (1)

Taco: @ *9*3 chia hét cho ¢! | |

o o ala+D) i@+ ()
Vi a 1a s6 nguyén nén

\ \ 3 E (a + 1) a +1 \ 4 r 9
Tu (1) va (2) suy ra hay 1a cac udc cua 3
Do de a+le€|-3- 11:3) = a€|-4- 2;0.2]

o do

a€l-4-202
Vay la cac gia tri nguyén can tim.

(HSG 7 huyén Hung Ha, tinh Thai Binh, trudong Tran Thi D 2022 - 2023)
A=10(1+545 +5 +..+5%)+4 :
Cho { ) . Chtrng minh: 43100 .

Loi giai
— 2 3 2020
Dit B=l+53+5+5 +..+5
= SB=5+5 +5 +5 +....+5"
= 5B-B=5""-1
2021
- B :5 I
4
= |68 +4 =4.5""
= 6B =4.5""- 4
= 4 =4.5"" =100.57" 100
Vay A:100
(HSG 7 huyén Kim Son, tinh Ninh Binh, 2022 - 2023)
. 2 3 4 5 99 100 ,
Chirng minh rang: ZHL AL AT AT A A2 42 hia hét cho 31.
Loi giai
= 2 3 4 5 a4 100 ,
Pit D=2+2"+2"+2°+27+ .. +27 +2 (6 100 s6 hang)

D=(2+27 42 42 42 )4 (2 + 27 + 27+ 22 429 )4+ (27 427 427 427 4 2'™)

(6 20

D=20+2+2+2+2)+2°.(1+2+ 22+ 2 +2* )+ +2%. (1 +2+ 22 + 2° +2°)

nhom)
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Cau 37.

Cau 38.

Cau 39.

D=231+2°31+..+2%31=31.(2+2° +...+2%) ,
chia hét cho

(HSG 7 huyén Trye Ninh, tinh Ninh Binh, 2021 - 2022)
10°"" +539

31

Chtrng minh rang 9 c6 gia tri 1a mot sd tu nhién.
Loi giai
10°" +539 100...00000+539 100...00539
9 9 9

Trong dé s& 100...00539

107" +539

Ta co:

A A , N A . 1k U S 9
1a s0 co6 tong cac chir so chia hét cho ~ nén s6 do6 chia hét cho

Vay 0 cb gid trj 1a mt s ty nhién.

(HSG 7 huyén Quan Héa, tinh Thanh Hoéa, 2021 - 2022)
Cho cac sb nguyén duong ! thoa man " +l va 2n+l
n:24

déu 1a s6 chinh phuwong. Chirmg minh
ring

Loi giai
Détn+l =k* 2n+1=m"- k.me€IN

b b

m =2t +1(t €N)
Vi 2n+1

1a s6 1 nén m 1a s 1¢. Pat ta co:
2n+1=Qt+1) = n=2(t+1)

SNy A 1o DKkiv Zq.
l1a sO chan la so 1é.

=k7-1=(k-1.(k+1) ., , , b chin lién tié
= n ( > ' 1a tich cua hai sé chin lién tip
= n8
. i +D+(2n+1)=3n+2 =L +m” |, :
Mt khac: (n+1)+(2n+1) =3n " lasé ch1a3 du2

Ma s chinh phuong khi chia cho > chi du hodc |

2 =m -k =0n+1)- (a+1)=n:3
= K 3 ™ chia S du |
(3,8) =1
Vi nén " 2% (dpcm).

(HSG 7 huyén Thi xa An Nhon, 2021 - 2022)

3”1-3 _ 2” #2 + 3.'| O

Chtrng minh rang: V4i moi ! nguyén duong thi ~ 2" chia hét cho !
Loi giai

Ta co:

3o gne2 pge L g

2 43)- (2 2)

=3"(9+1)-2"(4 +1)

=3".10- 2"'2.5
=3".10- 210
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Cau 40.

Cau 41.

Cau 42.

Cau 43.

Cau 44.

=10.(3"- 27'):10

(HSG 7 trwong THCS Quang TrungCat Tién 2018 - 2019)
Chung minh rang:

6_ <7
a) 10" -5 59.

chia hét cho

539Q - 536 .
b) 313°.229- 31330 chia hét cho 7

Loi giai

J10- S =(2.5)' - 57 =2°5° - 57 =5°.(2° - 5) =5°.59:59
a

b 313°.229- 313°.36 =313°.229- 316".(1+35)

=313°.229- 313" - 31335

=313°.(229- 313)- 313°35

=315°.(- 14)- 313°35

=7.(-2.313° - 316°.5) 7

(HSG 7 trudong Hién Quang, 2018 - 2019)

& 5 4 ,
M chia hét cho

Loi giai

Chtng minh rang 7 3

747 - 70 =7.(77 +7-1) =7%5555

(HSG 7 huyénViét Yén, 2018 - 2019)

=17 +17 +17 +.....+17" 307

Cho ° " Chung t6 ring Schia hét cho

Loi giai
S=17.(1+17+17)+ 175 (0 +17+17) 4417 (1 +17 +172)
=17.307 +17°307 +..... +17".307
=307.(17+17% +...... +17%) 307

(HSG 7 huyén Hofing Héa, 2018 - 2019)

. . = o (p+gdn2
cho "% 13 cac s6 nguyén to 16n hon 3 vathéaman P=7%2, Chirng minh rang:
Loi gidi
: ok +5(keN)
Vi ¢ nguyén to, >3 nén qc() dang 6k+1 hodc

. g = p=g+2=(6k+3)3 ,
Néu 7 61I(chi ma ¥ >3nén P 1a hop s6 (loai)

ruq:ﬂk+5=> pP=g+2=0k+5+2=0k+7

Neé
p+q =(6k +7)+(6k +5) =(12k +12):12
Suy ra
(HSG 7 huyén, tinh, trwomg ............... 2022 - 2023)
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Cau 45.

Tim sd tu nhién nho nhat ¢ dé khi ghép no6 vao bén phai sb 2019 thi dugec mét sd tu nhién
chia hét cho 2018 .
Loi gidi
_ a=aa,.a(nEN*a,a,.....a,_, a #0)
bat la cac chir so,

2019aa,....qa

SO tu nhién can tim c6 dang

2019a,a,....a, 2018

Theo gia thiét, ta co:
(2019.10" +aga,....a,):2018

(2018.10" +10" +a,a,.....a, ) 2018

(10" +aa,....a_):2018
Xét cac truong hop:

=1 (10+a,):2018 a, 10<10+4a <20
Véi “ta duoc: nén khong tim dugc ~ vi

o n=2, (loo+aa)2018 aa, 100<100+aa, <200
Vi ta dugc nén khong tim dugc vi ;

b =3 (1000+ a,a,a, ):2018 a0,
Voi , ta duoc , khong tim  duogc vi
1000 <1000+ aa,a, <2000
_4 (10000 + a,a.a.a, ) 2018

Voi ' T ta duoe
(10000 + a,a.a.a, - 5.2018):2018

a,a,a,a, - 90 =2018 = aa,a,a, =2108
Hay ' = o

Vay s6 tw nhién ¢ nho6 nhét can tim 1a ¢ =2108

(HSG 7 trudng Tén Dire Thing, 2018 - 2019)

f(x) =ax” +bx+c

Da thuc co ,b ,¢ 1a cac sb nguyeén, va ¢ #0- Biét voi moi gia tri nguyén
, X 3 (x) . A 7 ’ . a b C .~ . A 7
cua * thi chia hét cho * . Chirng minh “,",“ cling chia hét cho
Loi giai

Ve ¥=0 = F)=F(0)=c7
v ¥=1 = FE) =W =a+b+c):7 (1)
vg X =12 F)=fC1)=(a-b+e):7 (2)

f()- f-1)=a+b+c-a+h-c=2b17 :
Tava =~ 7 o = b

Trang 19/27



DU AN TACH PE HSG TOAN 7

Cau 46.

Cau 47.

Cau 48.

(a+b+c)7
b7
o7

, = a7
Taco :

A 7,67 ¢ V7.
A c:7

(HSG 7 Phong GD&PT KRONG ANA 2022 - 2023)

\ x#1 x#2 x#3 x #9985 ,
Chtng minh rang: FOAFT AT A3 chia hét cho 120 (voi *&N

Loi giai

)

Ta co:

3433 43 =3 (3432437 4. 43%)
:3*’.[(3+32 #3743 )+ (3 +3° 437 43 )4+ (377 437 4370 437 )l
=3°.(120 +120.3% +120.3°...+120.3°7 )

=37120.(1+3* +3°...+3°2 ):120 eN
(véi )
(HSG 7 Phong GD&DPT TP Lao Cai 2022 - 2023)

=8.57 +11.6" 111 hét cho 19 voi "EN

Loi giai

Chtng minh A

Ta co:
A=8.5"+11.0"

=8.25" +(19- 8).6"

=8.25" +19.6" - 8.0"

=19.6" +8.(25" - 6")

=19.6" +8.(25- 6)(25"" +25"2.6+...+25.6" > +6"")

=19.6" +8.19(25"' +25"7.6+...+25.6" > +6"")

ZIQ[ﬂ” +8.(25" 42520 +...+25.6" 7 +6" )l 19

vay 419,
(HSG 7 huyén Vinh Yén, 2018 - 2019)
< x#l x+2 x&3 x&100 ,
Chimg minh ting: 3 #3737 4+ 3" i nét cho 120 (vei *€N)
Loi giai

, 3:.'+| +3:.'+2 +3:.'+3 +".+3.;.'#I'II
Ta co:

:(3:.'44 +3.‘.‘+2 +3.‘.‘+3+3:.'+-1)+(3:.'+5 +3.‘.‘+—.‘| +3.=.'+'-' +3.‘.‘+H)+".+(3;NT +3.'.'NH+3:1'NQ +3.‘.‘+I'II)
=37 (3 437+ 3 437 )4 3 (3 437 #3437 )+ 4370 (3 437 4 37 +37)

=3%12043"%120+...+37.120

=120(37 +3" +..+37%)120
(dpem)
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Cau 49.

Cau 50.

Cau 51.

Cau 52.

(HSG 7 huyén)

, . 3 £ =11" ]2 . g 133, . . neN
Ching minh rang: SO A= +1277 hia hét cho vo1 moi
Loi giai
Ta co:
A=11"2 4122 112117 +12.(122)
=121. 11" +12.144"

=(133- 12).11" +12.144"

=133.11"- 12 11" +12.144"
=133.11" +12.(144" - 11")

Ta théy: 133.117:133

(1447 - 117 ):(144- 1) =133 = 12.(144" - 117 ):133

133.11" +12.(144" - 11") ,
Do d6 suy ra: chia hét cho 133

n z - n+2 20+ . z 133’ L. .
Vay so A= +12 chia hét cho v61 moi neN

(HSG 7 huyén Nam Sach 2017 - 2018; huyén Tan Lac; Ngoc Lac 2022 - 2023; Ngoc Lac
2015 -2016)

, 3 R e - LR 10 .. . « A n
Chung minh rang - = chiahét cho ~~ v&1 moi s06 nguyén duong

Loi giai
, 3n+2 _ 21;'+2 T L M e D, L i L B
Ta co:

=3".10-2".5 =3"10- 2"".10

=10.(3"- 2" )10

Vay 327437 2% Chia hét cho 10 v6i moi s nguyén duong n
(HSG 7 Phong GD&DT Tam Duwong 2022 - 2023)

b% A=(x- y)(y- zNz- x)

. X, . ‘
Cho ba s6 chinh phuong , 7. Ching minh rang chia hét cho

12
Loi giai

4 1

déu du hodc

4

Vi mot s6 chinh phuong chia cho 3 hodc chia cho

Nén c6 it nhat hai s6 c¢6 ctng s6 du khi chia cho 3, chia cho
X-= - Z _ . x
nén Y hoac Y hodc “~ ™ chia hét cho 3

A=(- )= z)z- x) ,
6 . chia hét cho 3

A=(x- y)(y- 2Nz-x)

Tuong tu ta co chia hét cho
3 .4 . . A== p)y-2Nz-x)

ma ~ va ' 1a hai sO nguyén to cung nhau nén chia hét cho

(HSG 7 thj xa SAm Son va truong THCS Trudng Sa, 2017 - 2018)

dod
4

12
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Cau 53.

Cau 54.

Cau 55.

Cau 56.

P(x) =ax" +bx +c P(x)7 wez

thoa man: . Chung minh réng a ,b ,C déu chia hét cho 7
Loi giai
P(0):7 :
nén © 7
P77 (a+b+c)7= (a+b):7(1) pyy:;  (a-b+c)7= (a-5)7(2)
nén ; " nén
Tu O va @) = 2a:7 ma 27)=1 nén 47 7 b7

(HSG 7 thi xd SAm Son 2017 - 2018)

3133557 4777 10

chia hét cho
Loi gidi

Chtrng minh rang:

Chitrng minh cac s6 mii déu c6 s6 du bang 3 khi chia cho 4

5557 =4g+3 555 =4p+3
Dt 4q ; p

33357 777557 =333%*% 4 77740 =333°%.(333* ) +777°.(777¢ Y

ta co:

=(sb tan cung 1a 7) + (sb tan cung 1a 3) (s tan ciing 1a 1) =
(HSG 7 huyén Thai Thuy 2017 - 2018)

Cho a , b 1a cac s tu nhién thoa man: a+4b

13

chia hét cho 13

ciing chia hét cho
Loi gidi
(a+4b):13 - 1o(0+4p)13

10.(a+4b)- (10a+b) =10a +40b- 10a- b =395 13

10(a+4b )13 _ :
Do (10a+5H):13

(HSG 7 trudng Nghia Pién 2017 - 2018)

o (817-277-9):405
Ching minh rang:
Loi giai
7 9 13 _ 28 _ 227 _ 226
Ta co: 817277 - 9% =3%-37-3

—=320(37 - 3- 1) =37.3%5 =32.405 1405
= (817 - 277 - 92 ):405
(HSG 7 huyén CAm Khé 2017 - 2018; huyén Tan Ky 2015 - 2016)

, . 3 . . Z A n A
Chimg minh rang véi moi sO nguyén duong ~ ta ludn co:
25

Loi giai

SJJ+2 +3J:+2 _ 31: _ S.I:' :{SJHE _ 51:)+ (31:+2 _ 31:) :511.24+3JJ-8
Ta co6:

7+..3=..0

. Chting minh ring

5J:I+2 +31:l+2 - 31: - 5.!:'

10a+bh

chia hét cho
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Cau 57.

Cau 58.

Cau 59.

\ ~ ~ " . X 24; 3n . X
Vi ! nguyén duong nén 3724 Chia hét cho 3"8 Chia hét cho 24

R n+2 R+ _ an_ gn . z , . . X A n
Vay 3 37=5" chia hét cho 25 v61 moi s6 nguyén duong

(HSG 7 huyén Nam Sach 2017 - 2018; huyén Tan Lac; Ngoc Lac 2015 - 2016)

, . S n+2 _ ~m+2 +3.l:' _ N . z 10 L. X R n
Chimg minh rang - = chia hétcho *~ véi moi s6 nguyén duong

Loi giai
Ta C(’)- 3J:+2 - 21:-+2 +3.l:' - 21:- :31:_9_ 21?-4+3J? _ 21:-

=3".10- 2".5 =3".10- 2" 110
=10.(3" - 2" ):10

R R+ _ ant+l n _ Aan . z L, . 4 A l’l
Vay 3 277 *3 =27 Chia hét cho 10 v61 moi sO6 nguyén duong

(HSG 7 trudng Hong Théi, Son Dwong 2017 - 2018; huyén Thai Thuy 2015 - 2016)

(x) =ax? + b + C FW3 70003 40y
Cho da thic flx) =ax X Cvc'ri a,b,c,dez. Bidt A f VACRVEES

Chting
. s a,byc . X
minh rang déu chia hét cho 3.
Loi giai

f(x)=ax” +bx +c
= f(0)=c; f(D=a+b+c; f(-1)=a-b+c
£(0)3

, = c3
Ta co: :

sy = (a+sb+c)3=(a+b)3 (1)

f-n3= (@a-b+c)3=(a-b)3 (2)
b -h) 3 . . 2,3 =1 .

Tir (1) va (2) suy ra [(ﬁ‘+ )+(a )] = 2q3= a3 mé( ) = b3

a

b p . 1A
Vay *“ déu chia hét cho
(HSG 7 truwong Lé Quy DPon 2016 - 2017; huyén Viét Yén 2016 - 2017)

. BBa+2b)17 (10a +b):17 (a,beZ)
Ching minh rang: khi va chi khi .

3

Loi giai

o (Ba+2b)17= (10a+b)17

(3a +2b)17 = 9(3a +26):17
Ta co:
= (27a+18h):17
= (17a+17h)+(10a +b):17
= (10a+5)17
o (10a+b)17= (3a+2b)17

(10a+5):17 = 2(10a +b):17

Ta co:
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= (20a +2h):17
= (17a+3a+2b):17
= (3a+2b)'17

abeZ (3a+2h)17 (10a +b):17
thi .

Vay voi khi va chi khi

Céu 60. (HSG 7 trwong Hién Quan 2015 - 2016)
a, T n \ .k
Vi b la cac so6 nguyén duong sao cho a+l va b+2007 chia hét cho
ring: 4T 9% chia hét cho 6
Loi giai
0 4° =l(mod3) = 4% +2 =0(mod3)
Vi~ nguyén duong nén ta cé
(4* +2) =0(mod2) = (47 +2):6
Ma
Khi d6 ta c6 4% g+ b =4 + 2+ g +1+ b+ 2007 - 2010 chia hét cho 6
apbp. .. , =« n \ . 1z
Vay voi b la cac s6 nguyén duong sao cho atl va b+2007 chia hét cho
chia hét cho 6
Cau 61. (HSG 7 huyén Hoai Nhon 2015 - 2016)
3 ’ —q 2 Zn+l ,
Chirng minh rang: So A=117+12 chia hét cho 133’Vc'fi moi ne lN.
Loi giai
A=1124122 212017 +12.(122) 2121117 +12.1447
Ta co:
=(133- 12).11" +12.144" =133.11"- 12.11" +12.144"
=133.11" +12.(144" - 117)
Ta théy: 133.117 7133
(1447 - 117 ):(144 - 11) =133 = 12.(144"- 117)1133
133.11" +12.(144" - 117) ) 133
Do do6 suy ra chia hét cho
; BEET Intl . 1 . .
Vay: so0 A= #1277 chia hét cho 33, vo1 moi nEIN.
Dang 2: Tim chir s6 tin cling
Caul. (HSG7TP bac Ninh, nim hoc 2022 - 2023)
Tim chir s6 tan cung cta C pibt € =377 02T 3T 20 (n < lN).
Loi giai
A\ :O,khi do € =3 - Hl-l=5 C 6 chit s6 tan cung 1a 5.
Y 21. Ta co:
c :(3J?+2 +3.l:' )_ (2.!:'+2 +2.l:' ) =1 0-3.1:' _ IG-EJ:‘-[ =1 O.(?i” _ 2.!?'[ ) E 10

O G P |
nén c6 chir so tan cung la

6 Chimg minh
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Cau 2.

Cau 3.

Cau 4.

Vay n =0 , c ¢6 chit s6 tan cung la )
n 21, C c6 chit s6 tan cung la 0.
(HSG 7 huyén Yén Thé, 2022 - 2023)
f(x)y=x+ !
Cho ham sé 2 Vé
1999 (2000 .
=/(0)+/] wf| 2|4 1)

L 2001 ) L 2001 ) 2001 ) | 2001 )

, 2023
Tim hai chit s0 tan cung cua

Loi giai

fi(x) :.T-l-% = f(x)+f(l- x)=x +I;+I -x +I; =2

Ta co = =
1999 (2000
= )+ | + [ + f(1)
s j | 2001 | "E}E}I 1 2001 | / 2001 | s
1| . 2000 1999 N IDDD' 1001
=[f(0)+ + [ ‘+ [ ‘ ‘ oot
/(0 + /(1] 2001 j. 2001 "CH&I | 2001 1 | EGDI. 2001
=2+24+24+..42=2002
= §7% =2002%
22023

Y P , S
Hai chit s6 tan cung cia =~ bang 2 chir s6 tan cung cua

3 _('} )"' a8 ZEH” S 768 — 608

Ta co

Vay hai chif sb tin ciing cua S la 08

(HSG 7 huyén Tién Hai, tinh Thai Binh 2022 - 2023)

A=1.2.3.4.5....398.399.400 A

. Hoi tich “* ¢6 tan cting bao nhiéu chit s 0 ?

Loi giai

Cho tich

Vi tich 32 c6 tan cung bang 1 chir s6 O. Mubn biét tich 4 c6 tan cung bao nhiéu chit sd 0

thi can xem khi phén tich 4 ra thira s6 nguyén t6 c6 bao nhiéu thira sb 2 va bao nhiéu thura

sO S.Ta thay thira sb > it hon thtra sb 2 nén ta chi can tim s thira sb 5.

2 A L1 e s A 1s LAr L 25 =5 A1 . A Aaspar ,
Keé tir so 1, cu ) sO lai ¢c6 mot so 1a boi cua 5; cu 25 =3 sO lai ¢c6 mot so 1a boi cua 25 cu
125 =5° 125

s6 lai c6 mot s6 13 boi cua
Do d6 s6 thira sb > khi phan tich 4 ra thira s6 nguyén t6 1a:

[(40&- 5): 5+|] +[(4r:+::r- 25): 25+|] +[(3?5- 125): |25+|] =80 +16+3 =99
Vay tich 4 c6 tan cung 9 chir séo.

(HSG 7 huyén Thanh Chwong nam 2018 - 2019).

~ =0,7.(2007 - 2013"7) N ,
Cho . Chung minh rang ~° 1a mot sO nguyén.

Loi giai.
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Cau 5.

2007 =7(mod 10)
Tacd’

= 2007 =7" (mod 10)
77 =49 =- | (mod 10)
Ma

= 7 =('.-‘: )'m_'." =1.7(mod 10)
= 7" =7(mod 10)

2007 =7(mod 10)
Nén
2013 =3(mod 10)
Laico’

= 2013 =3 (mod 10)

3* =81 =1(mod 10)

I
La
I
—~
Lid
-
—
-
]
La
Il
[

7 (mod 10)

2013 =7(mod 10)
Nén
(2007 - 2013 ) =0(mod 10)
Do d6

= 2007 - 2013

P S L 0
c6 chit sO tan cung la

~ =0,7.(2007 - 2013

Vay 1a s6 nguyén.

10
9
a) Hay tim chir sO tan cung cia

, 1000
b) Hay tim hai chit s0 tan cung ctia 3

7 512
¢) Hay tim ba chit s0 tan cung cua 2"

Loi giai

9" =9 81" =9(mod 10)
a) Taco

N 910 A
ma lasolé

. 9*" =9 (mod 10)
Nén
910
Vay chit s tan clng ciia la
3* =81 =-19(mod 100)
b) Ta co:

9

= 3 =(- 197 (mod 100)
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~(-19) =361 =61(mod 100)
a

= 3* =61(mod 100)

3" =39 =61.9 =549 =49(mod 100)
Do do

= 3% =497 =01(mod 100) 1o 49° =2401
0]

= 390 —(32)” =01(mod 100)

1000
3

. 01

Vay hai chir s6 tan cung cua la

(a+b) =a’ +5a*b+10a°h* +10a°b" +5ab* +b°

c) + Taco:
. o (a+b) =b"(mod 125)
Néu 423 thi
2% =1024 =- 1(mod 25) 0 _
+ Ta cé: nén 2 =25k- 1 v6i k€N

- 250 :(3“3)5 =(25k- 1) =- 1(mod 125)

= 252 =(2%0)° 222 =(- 1)° 212 =22 (mod 125)

212 =227 —1024.4 =96 (mod 25)
Do

= 277 =90(mod 125) 552 _5 .
= - = E— /o =
hay 2 125m +90 voi me<IN

. 123
9512 :(34) —16'2 8
Lai co: ;

.~ m=8n ,.n€N
nén voi

Khi do 2712 12587 +96 =1000n +96

96 :8

= m:8

, 512
Vay ba chir s0 tan cung cua 2 la 096 .

Tai liéu duoc chia sé boi Website VnTeach.Com

https://www.vnteach.com

Trang 27/27



	Dạng 1: Chứng minh chia hết
	A. Trắc nghiệm
	Câu 1. (HSG 7 huyện Thanh Thủy 2021 - 2022)
	A. . B. là số chính phương.
	C. . D. .
	A. . B. . C. . D. .
	B. Tự luận
	Câu 1. (HSG 7 Thanh Hóa 2022 - 2023)
	Chứng tỏ rằng: chia hết cho .
	Câu 2. (HSG 7 huyện Lương Tài 2022 - 2023)
	Từ và suy ra hay
	Cho là số nguyên tố lớn hơn , biết cũng là số nguyên tố. Chứng tỏ rằng chia hết cho .
	Vì nên từ và ta có
	Câu 6. (HSG 7 huyện Cẩm Thụy 2022 – 2023; huyện Như Thanh 2021 - 2022)
	Cho . thỏa mãn . Chứng minh chia hết cho .
	Câu 7. (HSG 7 huyện Thanh Miện 2021 - 2022)
	Chứng minh rằng nếu thì chia hết cho
	Câu 8. (HSG 7 huyện Thanh Thủy 2021 - 2022)
	Câu 9. (HSG 7 huyện Cửa Lò 2021 - 2022)
	Câu 10. (HSG 7 huyện Cửa Lò 2021 - 2022)
	Câu 11. (HSG 7 huyện Vũ Thư 2020 - 2021)
	Câu 12. (HSG 7 huyện Bát Xát, Lào Cai 2021 - 2022)
	Câu 13. (HSG 7 huyện Bá Thước, Thanh Hóa 2021 - 2022)
	Câu 14. (HSG 7 huyện Cẩm Thủy, Thanh Hóa 2021 - 2022; huyện Thiệu Hóa 2022 - 2023)
	Câu 15. (HSG 7 huyện Mường La 2021 - 2022)
	Câu 16. (HSG 7 huyện Quảng Trạch 2021 - 2022)
	Câu 17. (HSG 7 Thị xã Kinh Môn, tỉnh Hải Dương 2022 - 2023)
	Câu 18. (HSG 7 huyện Tương Dương, Nghệ An 2022 - 2023; huyện Hoài Nhơn; huyện Thăng Bình 2018 - 2019; huyện Lâm Thao 2016 - 2017)
	Chứng tỏ rằng chia hết cho .
	Câu 19. (HSG 7 huyện Ninh Giang, tỉnh Hải Dương 2022 - 2023)
	Ta có
	Ta lại có:
	Mà nên .
	Câu 20. (HSG 7 huyện Hà Trung, tỉnh Thanh Hóa 2022 - 2023)
	
	
	Câu 21. (HSG 7 TP Bắc Giang, tỉnh Bắc Giang 2022 - 2023)
	Câu 22. (HSG 7 thị xã Bỉm Sơn, tỉnh Thanh Hóa 2022 - 2023)
	Câu 23. (HSG 7 huyện Lạng Giang, tỉnh Bắc Giang 2022 - 2023)
	Câu 24. (HSG 7 huyện Quốc Oai, Hà Nội 2022 - 2023)
	Câu 25. (HSG 7 huyện Gia Viễn, Ninh Bình 2022 - 2023)
	Câu 26. (HSG 7 thành phố Bắc Ninh, tỉnh Bắc Ninh 2022 - 2023)
	Câu 27. (HSG 7 huyện Nghi Lộc, tỉnh Thanh Hóa 2022 - 2023)
	Câu 28. (HSG 7 huyện Vĩnh Lộc, tỉnh Thanh Hóa 2022 - 2023)
	Câu 29. (HSG 7 huyện Vĩnh Lộc, tỉnh Thanh Hóa 2022 - 2023)
	Câu 30. (HSG 7 huyện Hưng Hà, 2022 - 2023)
	Gọi ba chữ số của số cần tìm là
	Điều kiện: ,
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