DU AN TACH PE HSG TOAN 7

Nguoi lam: Tran Thi Hao )
Zalo: Tran Thi Hao - s0 dt zalo: 0973734899
Email: haotrantpgl@gmail.com

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

Dang 1. Chitrng minh chia hét

A. Tric nghiém (néu cé)

Cau l.

(HSG 7 huyén Thanh Thiiy 2021 - 2022)

_-'}'ZI -'].I '}2 -'}."- '}E'ZIEI -"].'_"ZIZE 2 . . A ,
Cho § =2 +2 +21+ 1 +..+277 +277 khing dinh ndo sau ddy dang?

-~ 2022 ;
A. 512 B. S+l la s6 chinh phuong
(S + 1)52202 __m2023
C. D. §=2""+1
Loi giai

Ta co: S =20 421 427 42 4 40200 o2
2§ =2 427 420 4 4207 L9222 | 4223

15-§ :(EI +7 4 4 4202 o2 +2:.;.:3)_ (2.;.+2| T L L e +2:~:-::)

S :23033 _ 20
:23023 -1

Suy a: 5_ I :E:‘:IE.‘- EEECIEE

Vﬁy S _ ] 522022 .

B. Ty luan

Cau 1.

Cau 2.

(HSG 7 huyén Nhu Thanh 2021 - 2022)
‘ a +b =2(c"- 8d°
Cho cac sé nguyén % 0> ¢ d thoa man: ( )
Chimg minh ring: @+ +¢+d chia hét cho 3.
Loi giai
Tacs: @+ =2c -38d)
a’ +b =2c - 16d°
@’ +b 7 +d =37 - 15d° =3(c7 - 54°)13 (D)
. a +b +c +d -(a+b+c+
Xéthléuﬂ b +c +d - (a+b+c+d)

=(a’ - a)+(b" - b)+(c - c)+(d - d)

=(a-Dala+l)+(b- )b(b+1)+(c- Delc+)+(d- 1)d.(d+1)

Ma tong cac tich 3 s6 nguyén lién tiép thi chia hét cho 3

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

=a +b +c +d - (a+b+c+d)3 ()
)

Tu va @) suyra @ +b+c+d chiahét cho 3.
(HSG 7 huyén Thanh Mién 2021 - 2022)

abed 29 |, a+3b+9%+27d 9
thi

. .1k 2
Chirng minh rang néu chia hét cho

Loi giai
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Cau 3.

Cau 5.

Ta co:
abed 29
= (1000a +100bh +10c +d )29

= (2000a + 200 + 20c + 2d )29

= [(2001a- @)+ (2036 - 36)+ (29c - 9)+(29d - 27d)] :29

= [(Ei}i}la +203b+29¢ 429d)- (a+3b +9c+z'mf)] 29

= [(a‘g.zga +7.29b429¢ 4294 )- (a+3b +'§Jr:+2?a’)] 29

M (69.29a +7.29h +29¢ + 294 ) =29.(69a + Th + ¢ +d )29

= (a+3b+9c+27d)29
(HSG 7 huyén Thanh Thuy 2021 - 2022)

Cho P> 9 1a cac s6 nguyén tb 16n hon 5. Ching minh rang ¥ *+20399" chia hét cho 24
Loi gidi

P #2039 =P - ¢° +2040¢° =(p* - 1)- (g7 - 1)+ 20404

p-1=(p- 1)(p+1)

Ta co

\

Ta thay vaP 1a s6 nguyén t6 16n hon 3 nén P 1¢ suyra P~ I va
P*1 13 hai s6 chén lién tiép

(p- 1)(p+1)53.

suy ra
Lai ¢6 (= Dp oD o i 3 56 tw nhién lién tiép
suy ra (p-1D.p(p+1) 3

v P13 = (p-D(p+1)3

v G®=t - 1=(p-D(p+1) .,

(4*-1)24  (20404%):24
va

r

Tuong tu ta co
Vay ta c6 diéu phai ching minh.
(HSG 7 huyén Thanh Ba 2021 - 2022)

4J|+3- +4J|+3 - 4.IH-I N 4." 300

Chtrng minh rang véi moi sé nguyén duong ta c6: chia hét cho
Loi giai
n&3 n+l _ gnel _ gm
Taco 3 *+4 4 4

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

=4""'4.35 =300.4""
Ma 300.4"" chia hét cho 300 (voi moi 77 nguyén duong)

n+3 ne2 n+] n ,
Nen * ¥4 474 chiahét cho 3%

(HSG 7 huyén Cira Lo 2021 - 2022)

o , 3 (p*-1):24
Cho © 1a s0 nguyén t0 16n hon ~ . Chirng minh
Loi gidi
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Cau 6.

Vi P 1a s6 nguyén t6 16n hon 3nén P lasbleva P khong chia hét cho 3.

+ Ta ching minh (p' ) 1) 3

o Néy P =l(mod3) g, p- =l {mod3)= (P_' 1)53

Néy P =2(mod3) 4 P p° =4(mod3) =1 (mod3) = (P' - 1)

*-1):8 .
+ Ta chimg minh (p*-1):8, Thét vay, vi ¥ 13 s6 1& nén c6 céc trudmg hop :

o Néy P =l(mod8) 4. p =l (mod8) = (P] - 1)58.
. Néu P =3(mod8) g p* =9 (mods) =1 (mods) = (p*-1):8
. Néw P =5(mod8) g p° =25(mod8) =1 (mods) = (p*-1)i8.

o Néy P =7(mod8) g p° =49 (mod8) =1 (mod8) = (p] - 1)58.

, - 1):(3.8 “-1):24
+) Nhu vay: vi 3vas8 nguyén to cung nhau nén (’U )( ) hay (p ) .

(HSG 7 huyén Vii Thw 2020 - 2021)

. oy =702 13
Cho % > % 1acac sb nguyén thoa man: T ( )
Chumng minh rang: (xty+z+0)M .

Loi gidi

(n3 - H)M
* Chuing minh bai toan phu: vO1 moi
Céch 1:
3

, ’ n-n .
That vay: + Néu " chia hét cho > thi chia hét cho >

3 1:;13-11

+Néu " chia 3 du ! thi ”* chia > du chia hét cho -

2 = 1’1'3'1’1'

3
+Néu " chia 2 du 2 thi ™ chia > du chia hét cho -

= [(1- Dn(r+D[M = (2*- n)Ma

Céach 2:

v6imoi ! ¢ . (Ppcm)

Ta co

ne¢ (n-l),n (n+1)

Do 1a 3 s6 nguyén lién tiép

= ludn cb mét sb chia hét cho 3.
= (n- DnG+1)M = (- n)\a . . ned
vO1 moi . (Ppcm)

5 ] 7 A s A [N X, YV, Z, te
*Quay tro lai bai toan ban dau. Diéu kién: yated

vyt =7 (2274 13¢°)
Ta co:

. That vay, vi  khong chia hét cho 3 nén co hai truong hop:

n - n :H.(H: - |):H(H: -n+n- I):n[n(n— D+1.(n- I)] =(n-1)n(n+1)
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= Xy T+ =142 918 + 2 4 ¢ =152 - 90F =3(527 - 30°)M
(FC+y+248)- (rty+z+) = - )+ (- )+ (- )+ - 1)

Xét hiéu .

) = (-0, (- oM, (- M, (7 - )M

Ap dung bai toan phu

= [(x"‘ )+ 40)- (x4 4z +;}] N

(FC+y+2+0 )M = (o +y+z+t)M
Ma . bpem.

Cau7. (HSG 7 huyén Bat Xat, Lao Cai 2021 - 2022)

11

abcabe ludn chia hét cho .

Chtng minh rang s6 c6 dang
Loi giai

Ta &6 :m =a.l0 +5.10° +¢.10" +a.10° +h.10 + ¢
=a.10° (10° +1)+5.10(10" +1)+c (10" +1)

=(10" +1)(a.10° +b.10 + )

=(10000+1)(a.10° +h.10+c)

=1001.(a.10° +b.10+¢)

=11.91.(a.10" +b.10 + ¢ )11

Vﬁy abcabe 11

Cau8. (HSG 7 huyén Ba Thuée, Thanh Héa 2021 - 2022)
- 1

-

|
x -1 ¥

Cho * Y 1a cac s6 nguyén thoa man 2 3 Chting minh rang * "~ chia hét cho
40

Loi giai
Vi X° chia cho 8du O 1 4 nén 3%’ chia cho 8du 0 3. 4
2 2
Vi " chia cho 8du O 1 4 nén 2 chia cho 8du 0 2. 4

; ; 2 2
= 3x" - 2y =l 3x7-2y°

Tir gia thiét 2 3 nén chia cho8 du 1

Do do X! chia cho 8 du | va y2 chia cho 8 du . Nén X - yz chia hét cho 5 (1)
Vi ¥ chia hét cho 5 du O 1 4 nén 3% chia cho 5 du % 3 2

Vi y2 chia hét cho 5 du 0.1 4 nén 2)/2 chia cho 5 du 0, 2,3.

Mit khéc tir 3x -2y =l nén 3w - 2y‘)chia cho 3 du |

2 2 2
Do do x? chiacho Sdu 1 va ¥ chiacho Sdu 1. Nén " 7 chia hét cho 40 (dpcm)

Cau9. (HSG 7 huyén CAm Thity, Thanh Héa 2021 - 2022)
1 1 1

Cho @ 2 € 1abash nguyén théaman @ b ¢
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Cau 10.

Cau 11.

Chiing minh abc chia hét cho 4

Loi giai
= (b+) 0
= = bc=alb+c 1
Taco: ¢ b e
a4 e a(b+c)i2 ) (be):2 (abc):4
THI1: Néu ~ chan, suy ra , theo suy ra . Vay .

4 b e o (b+c)2= alb+c)2

TH2: Néu ~ 1é. V&1 ~ va ~ 1a hai so cling 1€ thi
. b,c

Ma %P \hong chia hét cho 2 do @ 7€ déu 18

Suy ra mau thuan

A . 2b L c o .y A A, A T
Vay trong hai s0 © va ~ toOn tai it nhat mot s6 chan.
b s ca ¢ s . .bc s Aa(b"'c) s C yx. .4,
+Véi ~ chanma = 1€ nén ~ chan (vi chan nén chan suy ra = chan, vi = 1¢).

Suy ra abe chia hét cho 4.

+V6i € chin, tuong tu ta co chia hét cho 4.

(HSG 7 huyén Mwong La 2021 - 2022)

abc

Véi n1a s6 nguyén duong. Chimg minh rang 7.5%" +12.6" chia hét cho 19.
Loi giai

Ta 4. 7.5 +12.6"

=725 +(19-7) €&

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

(25"-6"):(25-6)
Vi

Jj r
nén 7-5°" +12.6" Ghia hét ¢ho 19.

(HSG 7 huyén Quang Trach 2021 - 2022)
Chtmg minh ring: 10" +187- T ¢hia hét cho 27 véi moi sb tu nhién 7-
Loi giai
Céch 1:
J=10" +18n- 1=010"- 1)+18n =9(111...1+2r) =9.L , .
Ta co " ( )+18n =9( ") (s0 IT1..1 ¢4 7 chit sb 1).
, — Vo — -
X6t bidu thie L =111--1+20=(11...1)- n +3n
Ta da biét mot s6t ty nhién va téng cac chit s6 ctia nd ¢6 cung s du trong phép chia cho 3.
S6 111...1 (¢4 n chit s6 1) c6 tdng cac chir so 1a 1+ 1+ 1+..+1=n (vj ¢4 n chit s 1).
Do dg (111-1-n)3
L=[(111...1- n)+3n] 3
suy ra
do d6 9L :27 hay J 27
I =10"+18n- 1=(10" - 1)+18n:27.
Vay
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Cach 2:

neN. s A=10"+182-1=00"-1)- 90 +27n.

(10" - 1)- 9% =(10- DO +10" 2 +10" 7 + --+10° +10 +1)- 9

+) Véi

+) Xét
=9(10" " +10" 2 +10" " + - +10° +10+1- n).

:9[00“"- D+0"2- D)+00 - D+ 400 - D+00-1D+Q- |)].

10" - 1) =9.010"7 +10" " + --+10° +10 +1) =9%
+) Ta lai cé:( )=9.( ) , (k,eN)

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

10° - 1=9.11
10-1=9.1

107 - 1)- 9n =9.9(k, +k, + - +11+1) =81k 27
+)Véy( ) 9n =99+, ) '

—10" -1 =l1o"-1)- YT =% +2Tn2
+)D0d6A 10" +18n- 1 =(10" - 1)- 9n +27n =81k 427127 (nEN)

Dang 2. Tim chir s6 tin cung

A. Tric nghiém (néu cé)

B. Ty luan

Caul. (HSG 7 huyén Chu sé, Gia Lai 2020 - 2021)

N =0,7.(2007*™ - 2013""")
Cho

. Chting minh rang V' 1a mot s6 nguyén.
Loi giai
N =0,7.(2007*"" - 2013"")

5 . . n z n 2 , . 2009 1999 , A . 3
Pé chimg minh N 1a mot s6 nguyén ta can chimg minh 2007 20137 ¢ tan cung bang

0

2007**° =2007. (mt:r?:)f] :mm.[(....a)f]“’” =2007.(....1)
Ta co6: co tan cung la chir
sb7.

; Ly ] 2149

20137 :mm-‘.[(mm-) l :(....?).[ (....9)'] (.. 7.0
Ta co: c6 tan cung la chir
s6 7.

2009 1999 N 7
Vay 200777 - 20137 ¢4 tan cung bang 0 nén NV 1a mot s6 nguyén.

Tai liéu duogc chia sé bo1 Website VnTeach.Com

https://www.vnteach.com
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