CHUYEN DE PHEP CHIA HET VA PHEP CHIA CO DU

CHUYEN PE PHEP CHIA HET VA PHEP CHIA CO DU
Chii dé 1: Phwong phap phan tich thanh thira so6 dé chirng minh cac bai toan chia hét

PHAN I. TOM TAT LY THUYET

1.PHEP CHIA HET

Véi a, b 1a cac s6 tu nhién va b khac 0. Ta noi a chia hét cho b néu ton tai s6 tu nhién q sao cho
a=b.q.

2.TINH CHAT CHUNG

1) a:b va bic thi a:c.

2) a:avéi moi a khac 0.

3) 0:b v&i moi b khéc 0.

4) Bit ctr sb nao ciing chia hét cho 1.

3.TINH CHAT CHIA HET CUA TONG, HIEU

-Néu a, b ciing chia hét chom thi a+b chia hét chom va a-b chia hét cho m.

- Tong ctia 2 s chia hét cho m va 1 trong 2 s6 ay chia hét cho m thi sé con lai ciing chia hét cho

m.

- Néu 1 trong 2 s6 a, b chia hét cho m s kia khong chia hét cho m thi téng, hiéu ctia ching khong

chia hét cho m.
4.TINH CHAT CHIA HET CUA MOQT TiCH
- Néu mot thira sd 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":b".
*) Chu y:
(a"- b“)f(a—b),Vn >2.
(a“- b" )f(a +b),Vn chan.
5.DAU HIEU CHIA HET
a) DAu hiéu chia hét cho 2: mét sb chia hét cho 2 khi va chi khi chit sb tan cung cua s6 d6 1a s6 chan.

b) D4u hiéu chia hét cho 3 (hodc 9): mot s6 chia hét cho 3 (hodc 9) khi va chi khi téng cac chit cta sb s6 d6
chia hét cho 3 (hoic 9).
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*) Chii . Mot s chia hét cho 3 (hodc 9) du bao nhiéu thi tdng cac chit s6 cta n6 chia cho 3 (hoidc 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 sb ctia s6 d6 ¢6 tin cing bang 0 hodc
5.

d) D4u hiéu chia hét cho 4 (hodc 25): mot s6 chia hét cho 4 (hodc 25) khi va chi khi hai chit sb tan cung cua
s6 d6 chia hét cho 4 (hoic 25)

e) Dau hiéu chia hét cho 8 (hodc 125): mdt sb chia hét cho 8 (hodc 125) khi va chi khi ba chir sb tan cing
cua s0 do chia hét cho 8 (hoac 125).

f) Dau hiéu chia hét cho 11: mét s6 chia hét cho 11 khi va chi khi hiéu giita tong cac chit s hang 1é va tong
cac chir so hang chan (tir trai sang phai) chia hét cho 11.

PHAN II. CAC DANG BAI

Dang 1: Chikng minh biéu thivc sé c6 chiva liiy thira chia hét cho mét sé tw nhién hodc mot biéu thirc
s0

1. Phwong phap gidi:

-Van dung phan tich da thirc thanh nhan ttr (phén tich thanh thira s6) dé xét tinh chat chia hét.

- Chiing minh hai biéu thirc ciing chia hét cho mét biéu thirc s6 khac

I1.Bai toan

Bai 1: Chirng minh rang: A =27% +3” chia hét cho 82

Loi giai

Taco A=27"+3"7 =(3° )27 +37 =3 +37 =37 (3% +1)=82.3"182 (dpcm)

Bai 2: Chiing minh rang:

a) A=5-5"+517 b) B=10°-5":59

c) C=81"-27-9":45 d) D=10"+10* +107:555 va 222
e) F=16"+2":33.

Loi giai
a)Taco A=5 -5'"+5 =5(5*-5+1)=521:7
b) Tacé B=10°-5" =(2.5)° =5" =5°(2° —=5)=59.5°:59
c)Taco C=81"-27" —9" =3%_37 _3% =32(3* _3_1)=53%:53

d) Taco D=10"+10°+10" =107(10* +10+1) =111.10" =111.(2.5)" =222.2°.57:222(=555.27.5°:555)
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e) Taco F=16"+2" =2 +2" =2"(2"+1)=33.2":33

Bai 3: Chimg minh rang;
a) A=2"-1:7 b) B=17"+19":18
c) C=36"-1:7

Loi giai
a) Ta ¢6 A=25‘—1=(23)”—1=(23—1).(248+245+...+1)=7.(248+245+...+1)57
b) Tacé B=17"+19" =(17" +1)+ (19" -1)
Ma17° +1=(17" +17") =17 +177)+ (17" +17)—...+ 17 +1)
=17".(17+1)-17".(17+1)+17°.(17 +1) —..+ (17 +1)
=18.17" -18.17"7 +18.17" — .. +18
=18.(17" =177 +17° +..+ D18 (1)

Ma 197 1= (197 =19")+(19'° =19+ (19" =19 ) + ..+ (19-1)
=19".(19-1)+19".(19-1)+19".(19-1) +...{19-1)
=19'°.18+19.18 +19.18 +...+18
=18.(19 +19” +19" +..+1)i18  (2)

Tu (1) va (2) = B=17"+19"118 (dpcm).

¢) Taco C=36" —1=(36"-36")+(36" -36"")+(36" =36 ) +...+ (36 -1)

C=36"(36-1)+36".(36-1)+36".(36-1)+...+ (36 -1)
C=36"35+36"35+36.35+...+35
C=35.(36"+36" +36% +...+1):7 (dpcm).

Bai 4: Chimg minh rang;
a) A=16"+2"7:33 b) B=8"+2%:17.

Loi giai

a)Taco A=16"+2" =(2%) +2° =2 +2" =2V,(2° +1)=2".33:33
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b) Tacod B=8%+2% = (2°)° +2% =2 122 =222 +1) =2".17:17

Bai 5: Cho A =2°+2"+2%+2°+...+2%. Chiing minh A chia hét cho 31.

Loi giai
Nhan xét: Dé ching minh mot téng Ity thtra chia hét cho mot s k ta can thuc hién nhom sb hang dé bién

d6i tong d6 vé dang tich ciia s6 k véi mot biéu thirc nao do

A=24+2"4+22+2° +...+2%
:(20 421422423 +24)+25.(2° +2' 422423 +24)+...+295.(2° 421422423 +24)
:(20 +2' 422423 +2“).(1+25 +21° +...+295)

=31.(1+25 +21°+...+295)231

Bai 6: Cho A =1+2+2>+2°+...+2” hoic A=2'" —1. Chirng minh ring A chia hét cho 3; 15; 31.

Loi giai
Ta co A c6 100 s6 hang
a)Taco A=(1+2)+(2°+2°)+..+ (2" +2%)
=34+2°.(1+2)+..+2".(1+2)
=3.(1+27+2" +..+2%):3
b)Taco A=(1+2+2"+2)+(2*+2°+2°+27)+..2"° +...+2”)

=15.0+2" +...+42%)115

Bai 7: Cho M =1+3+3%+3° +...+3"8 +3'" Chang minh rang M chia hét cho 13.

Loi giai

Ta co:

M=(14+3+3)+3 +3"+3)+...+ 3" +3" +3'7)
=(1+3+3)+3(1+3+3)+...+3"".(1+3+3%)

=>M=13+313+...+13.3"7 =13.(1+3 +..+3"7)13

Bai 8: Cho B=1+3+3%+...+3"". Chimg minh rang B chia hét cho 4.

Loi giai
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Ta co:
B=1+3+3+..+3"=(1+3)+(3*+3)+..+ (3" +3")
=4+3.(1+3)+..+3°.(1+3)
=4+3°4+..+3"°4
=4.(1+3 +..+39)4

Bai 9: Cho C=5+5%+5+...+5%. Chimg minh rang C chia hét cho 30.

Loi giai
Tacd: C=5+522+5 +.. 45 =(5+5)+(5 +5) +..+(5 +5%)
=30+5°.(5+5")+...+5°(5+5%)

=30+5°30+...+5°30=30.(1+5" +...+5°):30

Bai 10: Cho D =2+2%+2° +...+2%. Chirng minh rang D chia hét cho 3, 7, 15.

Loi giai
Taco: D=2+2>+2"+...+2%
=Q2+2H)+ 2 +2H+...+ (27 +29)
=2.(1+2)+2°.(1+2) +..+27.(1+2)
=23+2°3+..4273=3.2+2+..+2%):3
D=2+2>+2"+..42%
=Q2+2°+2H)+ (2" +2° +2%) +..+ (2% + 2% +2%9)
=2.(1+2+2)+2 (1 +2+2°) +...+2%.(1+2+27%)
=2.7+2°7+..+2%7
=7.2+2" +..+2%)7
D=2+2"+2"+..+2%
=(2+2°+2°+2)+ (27 +2° 427+ 2 ) +...+ (27 427 +27 +2%)
=2.(142+2°+2)+2°.(01+2+2° + 2) +..+27.(1+2+ 27 +27)

=2.15+2°15+...+27.15 =15.2+2° +...+2")15
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Bai 11: Cho E =1+3+3%+3% +...+3""". Chtrng minh rang E chia hét cho 13 va 41.

Loi gidi
Taco: E=1+3+32+3 +..+3"" =(14+3+3)+ (3 +3* +3°) +...+ 3" +3" + 3

E=13+3.3+3+3)+..+3".(1+3+3)=13+13.3 +..+3"¥.13=13.1+ 3 +..+3"¥)!13

E=1+3+3"+3+..+3"
E:(1+32+34+36)+(3+33+35+37)+.”+(31984+31986+31988+31990)+(31985+31987+31989+31991)

E=(1+3"+3"+3)+3.(1+3* +3* +3) +...+ 3™ .1+ 3° +3* +39) + 3" (1+37 +3* + 3%
E=(1+3"+3"+3%).1+3+.. 43" +3"%)=820.(14+ 3 +...+ 3" +3") = 41.20.(1 + 3+...+ 3% +3"%) 4]

Bai 12:

a) Chimg minh rang: 2' +2% +2° +...+2'°:3,

b) Chimg minh rang: 7+7>+7° +...+ 7" 8.

¢) Chung minh rang: S=3"+3%+3>+...+3"7 +3%:26

d) Chimg minh rang: B=3+3%+3% +...+3' (c6 100 s6 hang) chia hét cho 120.

Loi giai
a)Taco 2' +2°+2° +..+2'0 =(2' +2%)+..(2"7 +2')
=2'(1+2)+..+27”(1+2)=32" +2° +..+2"):3
b)Taco: T+ + T +7 +. . +7" " =T+ + (T +TH)+...+(7"" +7)
=70+ +TA+D+.. 477U+ T)=8(T+7 +..+7"")8
¢) Ta cd 26 =13.2, ta di chirng minh S chia hét cho 13 va 2

Tacd S co 1998 sb hang, chia ra lam 666 nhom

S=3'"+3*+3)+...+(3"° +3" +3%)=13.(3' +3* +....+3"°) = Si13.2 =26

666s0 hang la chan:2

d)Taco B=(3+3"+3 +3)+...+ (37 +3" +3” +3'")= B:i120

120 120

Bai 13: Cho C=1+3+3>+3>+...+3". Ching minh rang
a) C chia hét cho 13
b) C chia hét cho 40.

Loi giai
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a)Taco C=(1+3+3)+3 +3*+3")+..+ (3 +3"+3")=1301+3"+...+3")113

b) Nhom 4 s6 hang vao 1 nhom ta duge C = 40.(1 +3'+ 38) chia hét cho 40 (dpcm)

Bai 14: Chtng minh rang: A =1° +2° + 3 +..+100° chia hét cho B=1+2+...100.

Loi giai
Tac6 B=(1+100)+(2+99)+...+(50+50) =101.50
Pé chimg minh A chia hét cho B ta chimg minh A chia hét cho 50 va 101
A=1+100")+(2° +99°) +...(50° +51°)
A =(1+100)(1* +100+100%) + (2 +99)(2> +2.99+99%) +...+ (50 + 51)(50* + 50.51+ 51%)

A =101(1 +100+100° +2* +2.99+99% +...+ 50> +50.51+51%):101 (1)

Lai co: A=’ +99°)+(2° +98%) +...+(50° +100°) = A:50(2)

50 50 :50

Tir (1) va (2) suy ra A chia hét cho 50.101=B

Dang 2: Chitng minh biéu thivc dai so cé chira liiy thiva chia hét cho mét sé tw nhién.
1.Phwong phap gidi:

-Van dung phan tich da thirc thanh nhan ttr (phén tich thanh thira s6) dé xét tinh chat chia hét.
-Van dung céc tinh chét chia hét cua mot téng, mot hiéu.

I1.Bai toan

Bai 15: Chung minh rang:
a) A=n’-n:30 VneZ b) B=n*-10n"+9:384 véimoinlé¢ va neZ

c) C=3"2-2"243"-2"110 : d) D=2""-1:15,YneN

e) C=10"+18.n-1:27.

Loi gidi
a)Taco A=n’-n=n.(n"-1)
=n. (n-1).(n+1).(n’+1)
=(n-1)n.(n+1).(n*+1)i6

vi (n—1).n.(n+1)1a tich cta ba s6 ty nhién lién tiép nén chia hét cho 2 va 3. (*)
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Mit khic A=n’—n=n. (n4—1)

=n. (n2 —1).(n2 +1)

n.(n’-1).(n’ —4+5)
=n. (n’-1).(n’=4)+5n. (n’-1)
=(n-2).(n-1)n.(n+1).(n+2)+5n. (n*-1)
Ma (n —2)(n—1).n.(n+1).(n +2)1a1a tich cua ndm sb tw nhién lién tiép nén chia hét cho 5 va
5n. (n’—1) chia hét cho 5.
= A=n’-ni5 (*¥)
Tir (*) va (¥*), ta co A chia hét cho 30.
b) Taco A=n'-10n>+9=(n"-n’)-(9.n° -9)
=n’(n’-1)-9.(n* 1)
=(n*-1).(n*-9)
=(n-1).(n+1).(n-3).(n+3)
=(n-3).(n-1).(n+1).(n+3)
Vinlénén dit n=2k+1(k €Z)nén
A=(2k-2)2k(2k+2).(2k+4)
=16.(k-1)k.(k+1).(k+2)i16 (1)
Va (k—1).k.(k+1).(k +2)1a tich cua 4 s6 nguyén lién tiép nén A c6 chira boi ctia 2, 3, 4 nén A 1a boi
cia 24 hay A chia hét cho 24. (2)
Tu (1) va (2) = Ai(16.24) hay Ai384.

¢) Tacé C=3"2-2"2 43" 2" =3"(3 +1)-2"(2 +1)= 103" ~5.2"

110 110

d)Taco D=2*"—1=16"—1= (16“ ~16" )+(16“" ~16" )+...+(16—1)

D=16".(16-1)+16"%(16—1)+..+ (16 -1)
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D=16".15+16"215+..+15
D=15.(16" +16"2+..+1)15
e) Taco C=10"+18n-1=(10"-1)+18.n =99...9+18.n(86 99...9 ¢6 n chu s6 9)
C=9.(ll...l+2.n)(S6 11...1¢co n chu 861)
C=9L
Xét biéu thirc trong ngoic
L=11..1+2n=11..1-n+3.n(S6 11...1cd n chus61)
Ta d3 biét mot sd ty nhién va tong cac chit s6 ctia nd s& c¢6 cing sd du trong phép chia cho 3.
S6 11...1(n chu s61)cé tong cde chu s6 lal+1+...+1=n(vicén chu 561)
= 11...1(n chu s61)vd n cd cung s6 du trong phép chia cho 3n.
= (11..1-n):3
=1L:3
=9.L:27
= C=10"+H8n-1:27

biéu nguoc lai cling dung.

Bai 16: Cho n 14 s6 tu nhién khac 0, chimg minh ring A =n’ +(n+1)’+(n+2)*:9.

Loi giai

Taco A=3n.(n+1).(n—1)+9.n° + 1 8n+9 (dpcm)
: 9

3
9

Bai 17: Chung minh rang: A =10" +72.n—1 chia hét cho 81.

Loi giai
Tacd A=10"-1+72n=(10-1).(10"" +10"7 +...+10+1)
=9.(10"" +10" 2 +...+10+1)-9.n+81.n
=9.(10"" +...+10+1-n)+81n
=9.[(10"" =D+ (10" ) +...+(1-1) |+81.n

Lai c6: 10 =1=(10-1)(10*" +...+10+1):9
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=9[ (10" =1)+(10"” =) +...(1-1) |:81
=9.[(10"" =D+ (10" =1 +...+ (1-1) |+ 81.ni81

= A:8l1
Dang 3: Chirng minh biéu thirc dai sé chia hét cho mét sé.
1.Phwong phap gidi:
- Chirg minh biéu thtc c6 chit s6 tin cung chia hét cho sé d6
- Van dung tinh chét chia hét cua mot téng

I1.Bai toan

Bai 18: Ching minh ring Vn € N thi tich (n+3).(n+6) chia hét cho 2.

Loi giai
Ta xét cac truong hop:
Néunlasdléthi n+3 lasdchin, n+6 lasd lé.
Ma s6 chin nhéan véi s6 16 ¢6 tan cung 13 sb chan.
= (n+3)(n+6):2. Méun la sb chin thi n+3 1asd1¢; n+6 1a sd chin.
Ma tich ctia mot sd 1é voi mot sd chin c6 tan cung 1a chit s6 chin
= (n+3).(n+6):2.
Vay v6i moi n thude N thi tich (n + 3)(n + 6) chia hét cho 2 (dpcm).

Bai 19: Chtng minh rang (1005.a +2100.b) chia hét cho 15 v&i moi a, b thude N.

Loi giai

Vi 1005:3 nén 1005.a:3 véi VaeN.

Vi 2100:3nén 2100.b:3 véi VbeN.

= (1005.a+2001.b):3, Va,be N.

Vi 1005:5nén 1005.a:5 véi VaeN.

Vi 2100:5nén 2100.b:5 véi Vbe N.

— (1005.2 +2001.b):5, Va,be N .

Ma (3:5)=1=> (1005.a+2001.b):15véi Va,be N.

Dang 4: Chirng minh cdc bai todn chia hét theo tinh chét hai chiéu.
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1.Phwong phap gidi:
- Van dung tinh chat chia hét ciia mot tong

I1.Bai toan

Bai 20: Chting minh rang
a) abed chia hét cho 29 <> a+3b+9.c+27.d:29
b) abe chia hétcho21 <> a+2b+4.ci21

¢) m+4.n chiahétcho 13 «<10m+n‘13, Vm,neN.

Loi giai
a) Ta c6: abcd:29 < 1000.a +100.b +10.c +d:29
<2000 +200.b+20.c+2.d:29

<200l.a—a+203.b-3b+29.c-9.c+29.d-27.d:29
< (2001.a+203.b+29.c+29.d)—(a+3.b+9.c—27.d):29

< (29.69.a+29.7b+29.c+29.d)—(a+3.b+9.c—27.d):29
< (a+3b+9.c-27.d):29

b) Ta co:

abci21

<100.a+10b+c:21

< (100.a—84.2) +(10.b—42.b) + (c +63.c) +84.a +42b—63.c:21
<16a-32b+64.c+84.a+42b-63.c:21

& (16.a—32b+64.c)+(84.a+42b—63.c):21

= 16.(a—-2b+4c)+(21.4a+21.2b-21.3.c):21

< a-2b+4c:21

c¢) Ta co:

m-+4.n:13

& 3.(m+4.n):13

<3.m+12.n:13

< 13.m-10.m+ 13.n-n:13

& (13.m+ 13.n) - (10.m + n)*13

TAI LIEU NHOM CAC DY AN GIAO DUC Trang 11



CHUYEN DE PHEP CHIA HET VA PHEP CHIA CO DU

& 13.(m+1n) - (10.m +n)}13

< (10.m +n):13

Ta cod abcabc = abc000 + abe = 1000.abe + abe

=1001.abc =7.11.13.abc:7;11;13. (dpem)

Bai 21: Chung minh rang

a) Néu ab +E+% chia hét cho 11 thi abcdeg ciing chia hét cho 11, diéu nguoc lai c6 ding khong?

b) Néu abc—deg:7 thi abedeg ciing chia hét cho 7.

Loi giai

a) Ta c6 abedeg =10000.ab+100.cd +eg

=9999.ab+99.cd +ab + cd + eg = abcdeg 11
%,_/ —

el i 1
Diéu nguoc lai ciing dung
b) abedeg =1000.abc + deg
=1001.abc —abc + deg

=1001.abc — (abc — deg)
7 —

7

= abcdeg:7

Dang 5: Chirng minh cdc bai todn cé vin dung tinh chit chia hét dé tim sé du.
1.Phwong phap gidi:

- Van dung tinh chat chia hét ciia mot tong

I1.Bai toan

Bai 22:
a) Chirng minh rang: Tong cta ba sd tu nhién lién tiép chia hét cho 3 con tong ctia 4 s6 tu nhién lién tiép
khong chia hét cho 4.

b) Ching minh rang: Tong cta 5 s6 chan lién tiép chia hét cho 10, tong cta 5 s 1¢ lién tiép chia 10 du 5.

Loi gii
a) Ta c6 tong clia ba sb tw nhién lién tiép 1a: n+n+1+n+2=(3.n+3)3 véi moi n 1a s tw nhién

va tong cia 4 sd ty nhién lién tiép 1a n+n+1+n+2+n+3=4n+6/4 v&i moi n 1a sd ty nhién.
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b) Tong clia 5 s6 tu nhién chén lién tiép 1a 2k +2k+2+2k+4+2k+6+2k +8=(10k+20):10 v6i moi
k

Téng ciia 5 s6 tu nhién 1é lién tiép 14 2k +1+2k+3+2k+5+2k+7+2k+9 =10k +25 chia cho 10 du
5 (dpcm).

Bai 23:
a) Chung minh rang: V&i moi n thudc N thi 60.n+45 chia hét cho 15 nhung khong chia hét cho 30.
b) Ching minh rang khong c6 s ty nhién nao ma chia cho 15 du 6 va chia 9 du 1.

¢) Chimg minh ring: A =n’ +n+1 khong chia hét cho 2 va 5, VneN.

Loi giai
a) Ta co: 60:15= 60.n:15=> 60.n +45:15 (theo tinh chét chia hét cia mot tong)
60:30 = 60.n:30 ; 45 khong chia hét cho 30
= 60.n +45 khong chia hét cho 30 (theo tinh chét chia hét ctia mot tong)
b) Gia sir c6 s6 a e N thoa man ca hai diéu kién trén thi
a=15.q,+6:3
a=9.q, +1 khong chia hét cho 3
D6 1a didéu mau thuan.
Vay khong c6 s6 tu nhién nao théa min (dpcm).
¢) Vi n.(n+1) 1a tich hai s6 tu nhién lién tiép, trong hai s6 lién tiép ludn ludn c6 mot s6 chin
=>n.(n+1)1a s6 chdn, cong thém 1 1a s6 1¢.
=n.(n+1)+11asd1é
=n.(n+1)+1 khong chia hét cho 2.
Dé ching minh n.(n+1)+1 khong chia hét cho 5 ta thay hai s6 n va n+1 c6 cac chit sb tan ciing sau:
n €{0;1;2;3;4;5;6,7;8;9}
Tuong Gng sb tan cung cua n+1 lan luot 1a 1; 2: 3: 4; 5; 6; 7; 8; 9; 0.
= tich cua n.(n+1) tan cung la 0; 2; 6; 0; 0; 2; 6; 2; 0.

Hay 1a n.(n+1)+ltdn cing la: 1; 3; 7 khong chia hét cho 5.

‘Bﬁi 25: Cho S =37 +3% +...3%% 4 31000
Ha) Tinh S
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H b) Ching minh rang S chia cho 7 du 6. H

Loi giai
a) Ta co tong S ¢6 100 sé hang
S — 32 + 34 + 3998 + 31000 = 32 S — 34 + 3998 + 31000 + 31002

31002 _ 32
8

3’S-8=3"-3"=8=

b) Nhom 3 hang tr voi nhau vay du 2 hang tur du
S= (3 +3H)+(3 +3" +3"") +...+ (3% +3" +3')

=90:7du6 7 7

Bai 26: Cho B=3+3*+3>+...4+3" (c6 100 s hang). Tim s6 du khi chi B cho 82.

Loi giai
Ta c6 3° +3* =82, téng hai lily thira cach nhau 4 s hang chia hét cho 82 nén ta nhom 8 s6 hang voi nhau
va con du 4 so hang
B=3+3+3+3)+3 +..3%)+..+(3" +..+3')
Ta di chimg minh: 3% +3*"' + ... +3%7:82
That vay: 3 +3™*)+ (3" +3*)+ (3" +3*7) = (B3  +3 " + 352 1 357)(14+3%):82 (dung)
Vay sb du khi chia B cho 82 13 s6 du cua 4 hang tir con lai la: 3+3% +3° +3* cho 82.

Két luan: sb du 1a 38.

Bai 27: Tim s6 nguyén duong n nhoé nhét sao cho khi viét tiép s6 d6 vao 2015 ta dwoc mot s6 chia hét cho
113

Loi giai
Gia st n co k chit sO

Theo bai ra ta cd: 2015.n:113

Co: 2015.n=2015. 10" +n=(17.13+94).10" +n

k chuso 0
=2015n'13 < 94.10* +n:113(1)
) k=1=(1)<=94.10+n:113 < 8.113+36+n:113 < 36+n:113

0<n£9:>36+n§/113(loai)

+) k=2=(1)<94.10° +n:113 < 8.113+21+n:113 < 21+n:113
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Mal0<n<99=21+n=113<n=92

Vay n =92 1a gid tri can tim.

Bai 28: Chiing minh rang: Néu abc:37 thi lﬁ;% déu chia hét cho 37.

Loi giai
Ta co:

A =abc=(a.10°+b.10+¢)37

=104 =(a.10° +b.10* +10.c):37
—104=1000.a+10b+10.c
=10.A=10"b+10.c+a+999.a=bca+999.a

bea 3727

10.A:37 = bcai37
Tuong tu 10.bca’37;999.b:37 = cabi37
BAI TAP TU LUYEN

Bai 1: Chimg minh rang tong ctia ba s tur nhién lién tiép ludn chia hét cho 3.

Loi gii
Goi ba s6 tu nhién lién tiép 1a: a;a+1;a+2(a e N)

Téng ctia ba s tunhién lién tiép 1a: a+a+1+a+2=(3.2+3):3 (dpcm)

Bai 2: Tong ctia 4 sb tu nhién lién tiép co chia hét cho 4 khong?

Loi giai
Goi 4 s6 tu nhién lién tiép 1a: a;a+1La+2;a+3(aeN)
Téng cua 4 sb tu nhién lién tiép 13: a+a+1+a+2+a+3=4a+6
Do 4 chia hét cho 4 nén 4a chia hét cho 4 ma 6 khong chia hét cho 4 nén (4.a +6) khong chia hét cho 4.
— Tong cta 4 s6 tu nhién lién tiép khong chia hét cho 4.

Két ludn: Vay khong phai lac nao téng n s tu nhién lién tiép ciing chia hét cho n

Bai 3: Chimg minh (495.a+1035.b) chia hét cho 45 véi moi a, b 14 s tu nhién.

Loi giai

Vi 495:9 nén 1980.a:9 véi moi a.
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Vi 1035:9 nén 1035.b:9 véi moi b.

Nén (495.a+1035.b):9.

Chtrng minh tuong tu ta c6: (1980.a +1995.b):5 v&i moi a, b.
Ma (9,5)=1.

= (495.a+1035.b) 45 ,

Bai 4: Chimg minh rang tich ctia hai s6 chin lién tiép ludn chia hét cho 8.

Loi giai
Goi hai s6 chan lién tiép 1a: 2.n;2.n + Z(n € N*)
Tich ctia hai s6 chdn lién tiép la: 2.n.(2n+2)=4n.(n+1)
Vi n;n+1 khong cung tinh chdn 1¢ nén n;n+1 chia hét cho 2.
Ma 4 chia hét cho 4 nén 4.n.(n + 1) chia hét cho 4.2
= 4n.(n+1):8.

=2n(2n+2):8.

Bai 5: Chimg minh rang
a) Tich ctia ba s ty nhién lién tiép ludn chia hét cho 3.

b) Tich ctia bdn s ty nhién lién tiép ludn chia hét cho 4.

Loi giai
a) Goi ba sb tu nhién lién tiép lann+L,n+2.
Tich cua ba s6 ty nhién lién tiép 14 n.(n+1).(n+2).
M0t sb tu nhién khi chia cho 3 ¢ thé nhan mot trong cac sbdu 0; 1; 2.
Néu r = 0 thi n chia hét cho 3 = n.(n +1).(n +2):3.
Néu r=1 thi n=3k+1 (k14 s6 ty nhién).
—n+2=3k+1+2=(3k+3):3.
= n.(n+1).(n+2):3
Néu r=2 thi n=3k+2 (k1 s6 ty nhién).
=>n+1=3k+2+=Bk+3):3.
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=n.(n+1).(n+2):3.
Tém lai: n.(n+1).(n+2) chia hét cho 3 véi moi n 14 s6 tu nhién.
b. Chimg minh tuong ty ta ¢6 = n.(n+1).(n+2).(n+3):4 chia hét cho 4 véi moi n 14 s6 ty nhién.

Két luan: Tich cua n so tu nhién lién ti€p luon chia hét cho n.

Bai 6: Chimg minh rang:
a) ab + ba chia hét cho 11

b) ab—ba chia hét cho 9 véi a > b.

Huéng din giai
a) Ta co: ab+ba = (10.a+b)+(10.b+a)
=11.a+11.bchia hétcho 11.
b) Ta co: ab—ba =(10.a+b)—(10.b—a)
=9.a-9.b chia hét cho 9.

Bai 7: Chting minh néu ab+cd’11 thi abed:11.

Huéng din giai
Ta c6: abed =100.ab+cd
=99.ab+(ab+cd)i11

Bai 8: Biét abc:27 chung minh bea:27.

Huéng din giai
Ta cé: abci27 = abc0:27
= 1000.a +bc0:27
=999.a+a+bc0:27
= 27.37a+bca’27
Vi 27.37a:27 nén beca:27

Bai 9: Cho céc chir s6 0, a, b. Hiy viét tit ca cac sd co ba chir sé tao boi ba sé trén. Chimg minh ring tong
tat ca cac sd d6 chia hét cho 211.

Huéng din giai

Tét ca cic s6 co ba chit sb tao bai ba chit 0, a, b 1a: a0b ; ab0 ; ba0; b0a .
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Téng cua cac sb do la:
a0b + ab0 + ba0 + b0a =100.a+b+100.2+10b+100.b+10.a+100b+a

=211a+211h=211.(a+b)211

Bai 10: Chimg minh rang 2113%% —2011**™ chia hét cho ca 2 va 5.

Huéng din giai
Dé sb vira chia hét cho ca 2 va 5 thi sb phai co chit s6 tin cing 13 0
— Cén chimg minh s6 bj trir va s trir déu c6 chir s6 tan cing 1a 1
Chii y: SO tu nhién a c6 chit s6 tan ciing 14 1 thi a” cling c6 chit s6 tan cung 14 1

2113 =(2113*)" =2 = 2113%% c6 chir s6 tan cung 1a 1

21117 ludn c6 chir sé tan cing 1a 1
= 21137 —2011**™ ¢6 chir s6 tan cung 14 0

= 21132 _2011** chia hét cho ca 2 va 5.

Bai 11: Chimg minh rang
a) Néu viét thém vao ding sau mot sd ty nhién c6 2 chit sé gdm chinh 2 chir sé iy viét theo tht ty nguoc
lai thi dugc 1 s6 chia hét cho 11

b) Néu viét thém vao dang sau mot sd tw nhién ¢ 3 chit s6 gdm chinh 3 chir s6 4y viét theo thir tr nguoc
lai thi dwgc 1 s6 chia hét cho 11.

Huéng din giai
a) Goi s6 tu nhién c6 2 chir s6 1a ab, khi viét thém ta dugc s6 abba
Ta c6: abba =1000.a+100.b+10.b+a
=1001.a+110.b
=11.(91.a+10.b):11

b) Goi s6 tu nhién c6 3 chit s6 1a abc, khi viét thém ta duge s6 abcecba
Ta co:
abceba = 100000a +10000b +1000¢ +100c + 10b+a

=100001a +10010b+1100c

=11(9091.a+910.6+100.¢):11
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Bai 12: Ching minh néu ab=2.cd thi abed:67.

Hudéng dén giai
Ta c¢6: abed =100.ab+cd =100.(2.cd) +cd =201.cd

Vi 201:67 = abcd:67

Bai 13: Chimg minh ring A =n’ —n chia hét cho 30.

Huéng din giai

Bai toan luon ding véi n=0 va n=1
Xétn=2
Pit A=n’—-n= n.(n2 +1).(n2 —1)

= n.(n2 +l).(n +l).(n—1)
Taco A:10 (vi n’ va n c6 chit sd tAn cung giéng nhau)
A3 (vitrong A c6 tich cta 3 sd tu nhién lién tiép (n —1).n.(n + 1))
= A:3;A:10
Ma UCLN(3;10) =1=>A:3.10=30

Vay A:30

Bai 14: Cho 1 s6 ¢6 3 chit s6 c¢6 dang abc . Chitng minh rang; (E+lﬁ+@)f(a+b+c).

Hudéng din giai
Ta co: abc + (ﬁ+ﬁ+%) —100.a+100b+100c+10a+10b+10c+a+b+c

:11l.a+111.b+111.c+111.(a+b+c)

:(E+E+%)E(a+b+c)

Bai 15: Chung minh rang abedeg chia hét cho 23 va 29, biét rang abc = 2.@.

Huéng din giai

Ta c6: abedeg = 1000.abc +£g

ma abc = 2.deg
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= abedeg = 2001.deg = 23.29.3.deg

= abcdeg chia hét cho 23 va 29

Bai 16: Ching minh rang ab +E+% chia hét cho 11 thi abcdeg chia hét cho 11.

Huéng din giai

Ta c6: abedeg =10000.ab+100.cd + eg

:9999.£+99.a+@+a@)

Ma (£+£+%)5111 va 9999.ab11 va 99.cd’11

= abcdeg chia hét cho 11

TAI LIEU NHOM CAC DY AN GIAO DUC Trang 20



CHUYEN DE PHEP CHIA HET VA PHEP CHIA cO DU

CHUYEN DE PHEP CHIA HET VA PHEP CHIA CO DU

Chii dé 2: Dung cic diu hiéu dé chirng minh bai toan chia hét

PHAN I. TOM TAT LY THUYET
1. Phép chia hét
Véi a, b 1a s6 TN va b khac 0. Ta n6i a chia hét b néu ton tai s6 TN q sao cho a =b.q
2. Tinh chit chung
1) aibvabicthiaic
2)aia voimoiakhac 0
3) 0:b voi moib khéac 0
4) Bat cir s6 nao ciing chia hét cho 1
3. Tinh chat chia hét cua tong, hiéu
- Néu a, b ciing chia hét cho m thi a + b chia hét cho m va a - b chia hét cho m.
- Tong cua 2 s6 chia hét cho m va 1 trong 2 sb 4y 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 cua ching khong chia hét
cho m.
4. Tinh chét 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” : b"
*) Chu y:
a"—b":(a-b)Vn=>2 a"—b"(a+b)Vn chan
5. Dau hi¢u chia hét
a) DAu hiéu chia hét cho 2: Mot sb chia hét cho 2 khi va chi khi chit sb tan cung cua s6 d6 1a sb chan.
b) Dau hiéu chia hét cho 3 (hoic 9)
- M6t sb chia hét cho 3 (hodc 9) khi va chi khi tong cac chit cta s6 s6 d6 chia hét cho 3 (hodc 9).

- Chu y: Mot s6 chia hét cho 3 (hodc 9) du bao nhiéu thi tong cac chir s6 cta 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 chix sd cta s6 d6 ¢6 tan cung b.':ing 0 hoac 5.

d) Dau hiéu chia hét cho 4 (hoic 25)
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- M6t sb chia hét cho 4 (hodc 25) khi va chi khi hai chit s tan cung cuia s6 d6 chia hét cho 4 (hoic 25).

e) Dau hiéu chia hét cho 8 (hoic 125)

- M6t sb chia hét cho 8 (hodc 125) khi va chi khi ba chit s tan cing cua 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 hiéu giira tong cac chit s hang 1¢ va tong cac chir s hang chin (tir
trai sang phai) chia hét cho 11.

PHAN II. CAC DANG BAI TOAN CHIA HET

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

I. Phwong phdp gidi: Chimg minh biéu thirc A chia hét cho s6 m.

- Viét biéu thirc A thanh mot tong (hiéu) cac sb trong d6 mdi s déu chia hét cho m tir 46 suy ra A chia hét
cho m.

- Viét biéu thirc A thanh mot tich céac thira sd trong d6 c6 thira s6 chia hét cho m tir d6 suy ra A chia hét cho
m.

- Viét m thanh mot tich cac thira s6 nguyén té cting nhau va chi ra biéu thirc A chia hét cho céc thira s6 cua
m tir d6 suy ra A chia hét cho m.

- Viét biéu thuc A va m thanh mdt tich cac thira sb va chi ra mdi thira sb ctia A chia hét cho mot thira sb cua
m tir d6 suy ra A chia hét cho m.

- Viét A thanh mét téng hodc hiéu cac s6 ma ¢ téng 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: Néu s6 A 1a mot s6 cu thé ta van dung dduhiéuchiahét2;3:4:8:9:11;..dé
ching minh.

+ PHUONG PHAP 2: Néu s6 A c6 téng hodc hiéu cac sb, ta can phan tich s6 A dé dua sd A vé hodc hiéu
hoic tich cta cac sd ¢6 dau hiéu chia hét rdi ap dung tinh chat chia hét cta tong (hiéu) hoic tich dé ching
minh.

+ PHUGNG PHAP 3: Pé chimg minh A chia hét cho p, ta xét moi trudng hop vé sb du khi chia A cho p.

+PHUONG PHAP 4: Ngoi ra ta ciing ¢6 thé ding cach tim chif s tin cling ctia A dé chimg minh A chia hét cho mét so.
+PHUONG PHAP 5: Néu A : m va A i n, dong thdi m va n 13 hai s6 nguyén t6 ciing nhau thi A chia hét cho
tich m.n

I1. Bai todan

Bai 1: Tim tat ca cac cdp so (x; y) sao cho

a) 34x5y:36
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b) 423x7y:45
¢) 1x8)2136 < 14,9
d) 21xy60
a) Ta c6 34x5y136 < 14,9

=5yid e ye{26) = xe{40,9)
Vay céc cip s6 (x;)=(4;2);(0;6);(9;6)
b) Ta c6 423x7 45 < 15,9

:>ye{0;5}:>xe{2;6}

¢) Taco 1x8y2:36 < :4,9
= ﬁ§4 =ye {1;3;5;7;9} =xe {6;4;2;0;9;7}
=0 6 cap $6 (x; y) thoa man bai toan
d) Ta c6 21xy:60 hay 2100+ xy:60
= xy = 00; xy = 60
Bai 2: Tim hai s tu nhién lién tiép trong d6 c6 mét s6 chia hét cho 9, biét rang téng cia hai s6 d6 thoa man
cac diéu kién sau
a) Lasd co ba chit sb
b) La sb chia hét cho 5
¢) Tong cua chu x s6 hang trim va chir s6 hang don vi 1a sb chia hét cho 9
d) Tong cua chit s6 hang tram va chir sé hang chit s6 hang chuc 1a s6 chia hét cho 4
Loi gidi:
Téng cia hai sb tu nhién chia hét cho 5 nén tan cing 13 5
Ma téng cua chit s hang trim va hang don vi bang 9 nén chit s6 hang trim phai bang 4
Vay tng hai s6 ty nhién c6 dang: 4a5
Ma a+4:4= ae{0;4;8}

Téng cia hai s6 d6 1a: 405 =202 +203;445 = 222 +333;485 = 242+ 243

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

N o

Loi gidi:
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Tathidy 45=59ma(5;9)=1
dé a56b:45 < a56b:5;9

Xét a56b:5 < b e{0;5}

Néu b =0tacosd a56b:9
< (a+5+6+0):9

<:>(a+11)§9<:>a:7

Néu b =5tacosdb a56b:9
= (a+5+6+5)9
<:>(a+l6)§9<:>a=2
Viy: a=7vab=0tacosb 7560
a=2vab=>5tacésb2560

Bai 4: Biét tong céc chir s cua 1 s6 1a khong d6i khi nhan s6 d6 voi 5. Chimg minh rang s6 d6 chia hét cho
9.

Loi gidi:

Goisédicholaa

Ta c6: a va 5a khi chia cho 9 cung c6 1 s6 du
< (5a—a):9

< 4a:9

< a:9

Vay a:9

Bai5: CMRsé 111 ... 111 :81

81s01
Loi gidi:
Tathdy: 111111111:9

Co L1 111 =111111111(107 +10% +....+10° +1)
81s0 1

Ma tong (1072 +10% +.....+10" + 1) c6 tong cac chit s6 bang 9 : 9

:>(1072 +10% 4 ... +10° +1)59
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111 ... 111 :81
\_ﬁ/—/
81s0 1

Vay:

Bai 6: Tim céc chir s0 x, y sao cho

a. 34x5y:4;9

b. 2x78:17

N, e

Loi gidi:
a) Dé 34x5yi4 < Syid <> ye{2,6}

Néu y =2 tacdsd 34x5y:9
< (3+4+2+5+x):9

< (x+14)9 < x=4

Néu y = 6tacosd 34x5y:9
< (x+5+6+6):9
<:>(x+17)§9<:>x:1

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

b) 2x78 = 17 (122 + 6x) + 2(2x)}17 < x =2

Bai 7: Cho s6 N= dcba CMR
a. Ni4=(a+2b)i4
b. Ni16 = (a+2b+4c+8d )16 véib chén

c. N§29:>(a+3b+9c+27d)329

Loi gidi:
a. Taco:
Nid < bai4 < (10b+a)id
< 8b+(2b+a)i4=(2b+):4
b. N:16 < 1000d +100c +10b+a:16
< (992d +96¢ +8b)+(8d +4c+2b+a)'l6
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< (a+2b+4c+8d):16
v6i b chan

c.Ta co:

100(d +3c+9b+27a)—dbca:29

(1000;29) =1;dbca’29 = (d+3c+9b+27a)529
Bai 8: Tim tt ca cac sd ¢o 2 chit s6 sao cho mdi s6 gip 2 1an tich cac chir s6 cua s6 do.
Loi gidgi:
Goi ab 1a sé c6 2 chit s6

Theo bai ra ta co:

ab =10a+ b = 2ab(1)

abi2 = b e {0;2;4;6;8}

Thay vao (1) a=3;b=6
Bai 9: Viét lién tiép tit ca cac sd ¢ 2 chit s tir 19 dén 80 ta dugc s6 A =192021...7980. Hoi s6 A ¢o
chia hét cho 1980 khong ? Vi sao?
Loi gidi:
C6 1980=23%5.11
Vi 2 chit sd tn cung ctaala 80:4va 5

= A:4;5

Tong cac sé hang 1€ 1+(2+3+..+7).10+8 =279
Tong c4c s0 hang chdn 9+ (0+1+..+9).6+0 =279

Co6 279+279=558:9= A:9
279-279=0:11= A:l1
Bai 10: Tong ciia 46 s6 tu nhién lién tiép c6 chia hét cho 46 khong? Vi sao?
Loi gidi:
C6 46 sb tu nhién lién tiép
= ¢6 23 cap sd mdi cip co tong 1a 1 sb 1&
= tong 23 cap khong chia hét cho 2.
Vay tong ctia 46 sb tu nhién lién tiép khong chia hét cho 46.
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1 s 1 22 . i’ 22, 13 tich cuia 2 s6 tw nhién lién tiép.
100561 100 562

Bai 11: Ching t6 riang sb

N, e

Loi gidgi:
co 11 11 22..22 _11...11 100... 02

100’6 1 100’56 2 100561 99 55 0

M3 100...02 _5 33...34

99560 99563
11 . 11 22...22 _33 - 3333 - 34 (Ppem)
100’56 1 100 56 2 10056 3 99563

Dang 2: Chitng minh mot biéu thirc chia hét cho mét biéu thirc.

1. Phwong phap gidi:

- Bién dbi biéu thirc bi chia thanh tich ciia cac biéu thirc nhé trong d6 c6 biéu thirc chia hét cho biéu thirc
chia.

I1. Bai todan

Bai 1: Cho n € N,n > 2. Chimg minh ranga) 10" +2°:9

b) 10" +26:18

) 97" +1:10

Loi gidi:

a) Ta co: 10" +2°19 c6 tong cac chit s6 = 9 nén chia hét cho 9

b) Ta c6 10" +26 =100...026 (n-2 chit sé 0) co6 téng cac chir s6 = 9 nén chia hét cho 9 va 1a sb chin nén
chia hét cho 2. Vay chia hét cho 18

c) Tacd 97" +1 c6 tan cing 14 0 suy ra chia hét cho 10.

Vi 9" tan cung 14 9 do 2n+1 1¢é.

Bai 2: Cho neN'. Ching minh ring: 4= (2" +1)"":25

b) B =39"""+21"":10

Loi gidi:

Tacod A=(2"+1)"' =1025":25

Bai 4: Gia sir S(a) 1a tong céc chit s6 ctia s tw nhién a. Chig minh rang

a) a—S(a):9

b) Néu S (a) =S (2a) thi a chia hét cho 9, diéu nguoc lai c6 ding khong?
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Loi gidi:
aybata=a,a, ,..aa,=a,10"+...+a.10+a, > S(a)=a,+a,  +a, ,+..+a +a,

=a-S(a)=a, (10" -1)+a, .(10"" =1)+...+9q,

%,—J
{(10-1) {(10-1) 9
=a-5(a):9
b. S(a)=S(a)

a:[2a—S(2a)]—[a—S(a)]
9 S

=a:9
Vidu: a=18= S(a)=9

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

= S(2a)=9
Bai 5: SO tu nhién a ¢ 26 chit s6, nguoi ta ddi chd cac chir s6 cia A dé duoc 1 s6 B 16n gap 3 lan
s6 A. Chirng minh rang B:27
Loi gidgi:
B=34= B:3= S(A):3= 5(4):3= A4:3

B=34 ) : : .
Ma 13 = B:9= 85(B):9=S5(4):9= 4:9

Va B,: 3A} = B:27 = dpcm.
A:9
Bai 6: Viét cac so ty nhién lién tiép tir 10 dén 99 ta dugc sd A. S& A ¢6 chia hét cho 99 khong?
Loi gidi:
Ta ¢ 90 sb thao mén bai toan: 10,11,.....;99
Téng cac chit s6 hang don vi la: (0+1+2+...4+9).9 =45.9 =405
Téng cac chir s6 hang chyc 1a: (1+2+...4+9).10 = 45.10 = 450
Tong céc chi s ctia A 1a: 405+450=85519 = 419

Bai 7: Chirng minh véi moin 1a STN 1& thi sé A=n" +4n+5/8
Loi gidi:
Vinle, tadit n=2k+1 (keN)
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= A=2k+1)> +4Qk+1)+5
=4k(k+1)+8(k+1)+2
-Taco k va k+1 1a hai s6 TN lién tiép c6 mot s6 chin nén 4k(k+1):8
Laico 8(k+1):8;2/8 = A chia 8 du 2.
Dang 3: Cho mdt biéu thirc chia hét cho m chitng minh mét biéu thirc khac chia hét cho m.
I. Phwong phap gidi
- Van dung tinh chat: 4:C;B:C = pA+¢B:C tir 46 tim gia tri p va q thich hop.
11. Bai toan
Bai 1: Chimg minh (4954 +1035b):45 v6imoia, b la sb tw nhién.
Loi gidi:
Vi 495:9 nén 1980.a:9 véi moi a.
Vi 1035:9 nén 1035.5:9 v4i moi b.

Nén: (495a+1035b):9
Chirng minh tuong tu ta co: (495a + 1035b)35 véi moi a, b.

Ma (9;5)=1=> (495a +1035b):45 véimoia,blasd arnhién.

Bai 2: Chimg minh ring: Néu ab+cd ‘11 thi abed:11
Loi giai
a, Taco:ab+cd =a.10+b+10c+d

=(a+c)l0+b+d
=(a+c)b+d):11
hay (a+c)—(b+d)i11

Khi do abcd:11 vico (a+c)—(b+d)i11

Bai 3: Chirmg minh rang:

a, CMR: ab=2.cd —> abed 67

b, Cho abc:27 cmr bca'27

N o

Loi gidi:
a, Ta co: abed = 100ab + cd
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=200cd +cd
=201cd 67

b, Taco: abc:27 = abc0:27
= 1000q +bc0:27
= 999a +a +bc0:27
= 27.37a+bca'27
Nén bca:27
Bai 4: Chung minh rang;
a, Néu (ab+cd +eg)‘11 thi abedeg’l1

b, Néu abc+deg’37 thi abedeg:37

¢, Néu abcd 99 thi ab +cd 199
Loi gidi:
a, Ta c6 : abc deg = 10000.ab +100cd + eg

=9999ab +99cd + (ab + cd + eg) ‘11

b, Ta co : abcdeg = 1000& + @
=999abc + (abc + deg) 37
c, Taco :M=100.£+a
=99.ab+(ab +cd):99 = ab+cd:9
Céu 5: Ching minh rang: véi Vn e Z.
A=[n3(n2—7)2—36n}57
Loi giai

Taco: A=|n’(n’ —7 —36n}

i
(s =7)=6][n( ~7) 6]
(

n(n®—7Tn- 6)(11 —7n+6)

:n(n —n—6n—6)(n3—n—6n+6)
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Cau 6:

Cau 7

n[(n2 —1)—6(n+1)}[n(n2 —1)—6(n—1)]
=n(n+1)(n2 —n—6)(n—1)(n2 +n—6)
=n(n+l)(n+2)(n—3)(n—l)(n—2)(n+3)

Do d6 Ala tich ctia 7 sé nguyén lién tiép = 417 VneZ

Chung minh rang: 2009%°" +2011%*'° chia hét cho 2010
Loi giai
Ta co: 2009 +201 1" = (2009 +1)+ (2011 1)
Vi 20097 +1= (2009 +1)(2009™"7 ~......} = 2010.(........) chia hét cho 2010 (1)

Vi 20117 1= (2011-1)(2011°*" +.....) = 2010.(.....) chia hét cho 2010 (2)
Tir (1) va (2) ta ¢6 diéu phai chting minh.

a) Chirng minh rang néu tong ctia hai s6 nguyén chia hét cho 3 thi téng cac lap phuwong cua ching chia
hét cho 9

b) Tim céc s6 nguyén n dé »° +1chia hét cho n* +1

Loi gidi
a) Goi 2 s6 phai tim 13 @ va b, ta cd a+b chia hét cho 3
Tacod: a’ +b° :(a+b)(a2—ab+b2):(a+b)[(a+b)2—3ab}
Vi a+b chia hét cho 3 nén (a+b)2 —3ab chia hét cho 3.
Do vay, (a+b)| (a+b)’ ~3ab |chia hét cho 9
b) Ta co:
n5+l:(n3+1) (n5+n2—n2+l)f(n3+1)
(n +1) (n2 )(n3+1)
< (n-1)(n+1); (n+1)(n2—n+1)
sn-1n"—n+1
:>n(n—1)fn2—n+1
Hay n° —n‘n’ —n+1
:>(n2—n+1)—13(n2—n+1)

=10’ -n+l
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Xét hai truong hop:

THl:nz—n+1:1<:>n2—n=0<:>[n
n

TH2:n*—n+1=-1<n>—n+2=0, khong c6 gia tri clia n théa min

Cau 8: Ching minh rang néu tong cua hai sé nguyén chia hét cho 3 thi tong cac 1ap phuwong cua ching chia
hét cho 9

Loi giai
Goi 2 s6 phai tim 13 @ va b, ta c6 a+b chia hét cho 3.
Tacod: a’ +b’° =(a+b)(a2 —ab+b2)
=(a+b)[(a2+2ab+b2)—3ab]
~(a+b)[ (a+b)' ~3ab |
Vi a+b chia hét cho 3nén (a+b)2 —3ab chia hét cho 3
Do vay (a +b)[(a+b)2 —3ab} chia hét cho 9
Céu 9: Ching minh »’ +17n chia hét cho 6 vdi moi n e Z
Loi giai
n3+17n=n3—n+18n:n(n—l)(n+1)+18n
Vi n(n—-1)(n+1) 1a tich ba s nguyén lién tiép nén chia hét cho 2 va 3, (2,3) =1 nén chia hét cho 6
18n:6 , suy ra didu phai chimg minh
Céu 10: Ching minh ring:
A = 1+3+3*+3’+...+3"" chia hét cho 40.
Loi giai
A=1+3+3+3+..+3"
= (1434343 + (343434 3+ (374 343+ 3")
= (1434 8+ 3) + 3 (1+3+ 3+ 3) + 3143+ 374 3)
= 40 +3". 40+ 3% 40
= 40. (1 + 3"+ 3)40

Vay A:40
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Cau 11:
a) Chting minh rang tong lap phuong ctia ba s6 nguyén lién tiép chia hét cho 9
b) Chirmg minh ring v&i moi sb tu nhién z thi 4 = 5" +26.5" +8*""'159
Loi giai
a) Ta phai chimg minh 4 =’ +(n +1)3 +(n +2)3 9voi nel
A=nm’+n’+3n* +3n+1+n’ +6n° +12n+8

=3n*+9n* +15n+9

=3’ -3n+9n° +18n+9

=3n(n=1)(n+1)+9(n’ +2n+1)
Nhan thay n(n—1)(n+1):3=3n(n—-1)(n+1):9va 9(112 +2n+1)f9

vay 4:9

b) 5" +26.5" +82"" =25.5" +26.5" +8.8"
=5"(59-8)+8.64"
=59.5" +8(64" -5")

Vi 59.5"159 va 8.(64" -5")i(64—5)=59
Vay 52 +26.5" +82"1159
Cau 12: Ching minh rang
a) 8° +2'" chia hét cho 17
b) 19" + 69" chia hét cho 44
Loi giai
a) Taco: 8 +2" =(2°) +2"1 =2 +2"
=2"(2*+1)=2""17 chia hét cho 17
b) Ta co:
19" 469" =(19+69)(19" ~197,69+....+ 69"

- 88.(1918 —19”,69+....+6918)chia hét cho 44
Céu 13: Ching minh rang a’ —ai30(a € Z)

Loi giai
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a’-a=a(a'-1)
=a(a’-1)(a’ +1)
~a(a+1)(a-1)[ (a-4) +5]
—a(a+1)(a-1)(a=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 cé ba s nguyén lién
tiép ma tich ctia ching chia hét cho 6 va (6,5) =1
Suyra a(a+1)(a-1)(a=2)(a+2):30va Sa(a+1)(a-1):30.
Vay a® —a:i30

Cau 14: Cho a,b 1a hai s6 ty nhién. Biét ring a chia cho 5 du 3 va b chia cho 5 du 2. Hoi tich a.b chia

cho 5 du bao nhiéu ?
Loi giai
a chia cho 5 du 3 nén ton tai sb tw nhién m sao choa =5m+3 (1)
b chia cho 5 du 2 nén ton tai sb tu nhién n sao cho b=5n+2 (2)
Tu (1) va (2) suy ra a.b=(5m+3).(5n+2) =5(5mn+2m+3n+1)+1
Suy ra a.b chia cho 5 du 1.
Cau 15: Cho cic s nguyén a,,a,,a,..a, . Dit S=a’ +al +..+a’ va P=a +a,+..+a, . Ching minh
rang: S chia hét cho 6 khi va chi khi P chia hét cho 6.
Loi giai
HD: Xét hiéu: S—P
Chung minh: @’ —a = (a - 1) a (a + 1)56 v6i moi s6 nguyén a .
Sau d6 sir dung tinh chat chia hét ciia mot tong suy ra dpcm.
Cau 16: Chimg minh rang: 21*° +39%' chia hét cho 45
Loi giai
Chimng minh rang: 21°° +39?' chia hét cho 45.
HD: Dat M =21° +39”
Nhan xét 45 = 5.9 ma 5 va 9 1a hai s6 nguyén té cing nhau (1)
Vay dé ¢/m M 45 tacanc/m M35 va M9
That vay, M =21% +39" = (21" —1")+(39”' = (-1))5 (2)
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(Vi (21° =1°):(21-1)i5 va (397 =(=1))(39—(~1))35)
Mit khac, 21:3= 2119 va 39:3=39"":9. Do d6, M:9 (3)
Twr (1), (2) va (3) suy ra dpcm.
* Chiy: (a"—b")i(a—b)
Cau 17: Ching minh rang: B =n* +6n> —19n—24 chia hét cho 6
Loi giai
Chtng minh rang: B = n® + 6n*> —19n—24 chia hét cho 6
Ta co:
B=n'+6n"-19n-24=n’ —n+6n>—18n-24
=n(n2 —1)+6(n2 —3n—4)
:(n—l)n(n+1)+6(n2 —3n—4)
Vi (n-1)n(n+1):6 va 6(112 —3n—4)56 nén B =n’+6n>—19n—24 chia hét cho 6
(dpem)
CAu 18: Chirng minh: Vi moi n 1a sé tw nhién chén thi biéu thirc: 4 =20" +16" —3" —1 chia hét cho 6
chia hét cho 323 chia hét cho 6
Loi giai
Chung minh: V&i moi n 14 s6 ty nhién chin thi biéu thirc: 4 =20"+16" —3" -1
chia hét cho 323
Tac6: 323=17.19 va (17;19)=1.Ta can ¢/m: A:17;19

TacoA=20"+16"-3"-1=(20"-3")+(16" ~1)

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

Va (16" 1):(16+1):17(2) (vi n 1a's6 chdn ) hay Tir (1) va (2) suy ra 4317.
Tuong tu, 4=20"+16"-3"—-1=(20"-1)+(16"-3")

Ma (20" ~1)i(20-1):19(3)

Va (16" =3")i(16+3):19(4) (vi n 1asb chin)

Tu (3) va (4) suy ra A4:19.
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A=20"+16"-3"—1 chia hét cho 323 (dpcm)
Cau 19: a)Ching minh rang tong lap phuong cua ba s6 nguyén lién tiép chia hét cho 9
b) Ching minh rang v6i moi sb tw nhién 7z thi 4 =5""7 +26.5" + 8159
Loi giai
a) Ta phai ching minh: 4=n’+(n +1)3 +(n +2)3 9voi neZ
A=n’+n’+3n" +3n+1+n’ +6n° +12n+8

=3’ +9n* +15n+9
=3n' =3n+9n* +18n+9

=3n(n—1)(n+1)+9(n2 +2n+1)
Nhan thay n(n—1)(n+1):3=3n(n—-1)(n+1):9va 9(712 +2n +1)§9
Vay 4:9
b)5"? +26.5" +8*"" =25.5" +26.5" +8.8""
=5"(59-8)+8.64" =59.5" +8(64" - 5"
59.5"59 va 8.(64" —5")i(64-5) =59
Vay 5" +26.5" + 8159
Cau 20: Cho aq,,a,,........ , @y, 12 céc s6 tu nhién c6 tong chia hét cho 3
Chig minh rang: 4=a’ +a +.......+ a,, chia hét cho 3.
Loi giai
Dé thiy a’ —a = a(a —1)(a +1) 1a tich ctia 3 s ty nhién lién tiép nén chia hét cho 3
Xét hiéu:
A—(al +a,+... +a2016) :(al +a; +..... +a2016)—(a1 +a,+... +a2016)
:(af—a1)+(a§—a2)+ ...... +(a§016—a2016)
Céc hiéu trén chia hét cho 3 , do vay A chia hét cho 3

Céu 21: Cho hai s6 nguyén, s6 tht nhat chia cho 5 du 1, s6 thtr hai chia cho 5 du 2. Héi tong binh phuong
ctia ching c6 chia hét cho 5 khong ?

Loi giai
Vi s6 thir nhat chia cho 5 du 1 nén c6 dang 5a+1, s6 thir hai chia cho 5 du 2 nén ¢ dang 5b +2 (
a,be?)

Ta c6 tong binh phuong hai s6 d6 la:
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(Sa+1) +(5b+1)" =25a> +10a+1+25b* +10b +4=5(5a> +5b” + 2a+2b+1)i5
Vay tong binh phuong cua hai s6 chia hét cho 5
Cau 22: Chig minh rang 2009 +2011%"'° chia hét cho 2010
Loi giai
Ta co: 2009™" +2011" = (2009 +1)+ (2011 —1)
Vi 2009 +1=(2009+1)(2009*"" +......):2010 (1)
2011 ~1=(2011-1)(2011°" +....):2010 (2)
Tur (1) va (2) ta c6 dpem.
Cau 23: Chig minh rang:
A=1+3+3"+3"+.....+3" chia hét cho 40
Loi giai
A=1+3+3"+3 +.......+3"
= (14343 +37)+ (3" +3° +3°+37)+ (3" +3° 43" +3")
=(1+3+3 +3")+3% (143437 +3°)+ 3" (14343 +3)
=40+3%40+3%40 =40.(1+3" +3"):40
vay A:40
Cau 24: Ching minh rang 11'° —1 chia hét cho 100
Loi giai
1 =1=(11=1) (10 +11° + .+ 11+1)

=10.(1° +11° +.....+11+1)
Vi 10:10
Va (119+118+ ..... +11+1)cc') chir s6 tan cing bang 0
Nén (11°+11°+...+11+1) chia hét cho 10

Vay 11'° —1 chia hét cho 100.
Cau 25: Chig minh rang 2009** +2011**'"° chia hét cho 2010

Loi giai
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Ta co: 2009™" + 2011 =(2009™" +1)+ (2011 —1)
Vi 20097 +1=(2009+1)(2009* —......)

=2010.(ceeens ) chia hét cho 2010 (1)

=2010.(ccevvverene. ) chia hét cho 2020(2)
Tur (1) va (2) ta c6 dpem.
Cau 26: Chig minh rang:

a) 8 +2"chia hétcho 17

b) 19" + 69" chia hét cho 44

Loi giai

Taco: 8842 =(2°) +2"1 =2 12" =2 (2 +1)=2'17
R rang két qua trén chia hét cho 17
Ap dung hang dang thuc:

a"+b" =(a Jrl))(a'“1 -a"*b+a"b* —....—ab"? +b”’1)vé’i moi n 1é
Taco: 19°+69" =(19+69)(19" ~19"7.69 +......+ 69" )
=88.(19" ~19"7.69+.....+ 69" ) chia hét cho 44
Céu 27: a) Chimg minh rang: »* +3n” +2n'6 voi moi s6 nguyén n
Loi giai
Ta co:
n’ +3n* +2n :n(n2 +3n+2):n(n2 +n+2n+2)

=n| (1 +n)+(2n+2)|=n(n+1)(n+2)

Vi 7 1a s6 nguyén nén: n;n+1;n+2 13 ba s6 nguyén lién tiép. Do d6 c6 it nhat mot sb chia hét cho 2, 1 sb
chia hét cho 3

= n(n+1)(n+2)i6hay n’ +3n” +2n:6 véi moi sé nguyén n
b)Tim s6 nguyén n sao cho: 2n° +n’° +7n +1§(2n —1)

Loi giai
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Dé 2n’ +n* +7Tn+1:2n—1 thi 5:2n—1 hay 2n—11a U'(5)
2n-1==5 [n=-2
2n—-1=-1 n=0
P P
2n—-1=1 n=1
2n—-1=5 n=3
Vay ne{-2;0;1;3} thi 2n’ +n* +7Tn+1:2n-1
CAu 28: Cho s6 ty nhién n > 3.
Chung minh rang néu 2" =10a+b(a,beN,0<b<10) thi tich ab chia hét cho 6
Loi giai
Taco: 2" =10a+b=b2=ab'2 (1)
Ta chimg minh ab:3 (2)
Thét vay , tir dang thirc 2" =10a+b = 2" ¢6 chit s tan cung 1a b
bat n=4k+r(k,reN,0<r<3) taco: 2" =162
Néu r=0thi 2" =2 =2"(16" ~1)110=> 2" tan cling la 2’
Suyra b=2"=10a=2"-2"=2"(16"~1)3=ai3= ab3
Tu (1) va (2)suy ra abi6

Céu 30: Cho n 1a s6 nguyén dwong, chimg minh rang 16" —157 —1chia hét cho 225.

Loi giai

Véin=1tacod: 16-15-1=0:225
Gia sir bai toan dung véi n =k tirc 1a ta c6: 16° —15k —1:225
Ta ching minh bai toan ding véi n=k+1
That vay:
167" —15(k+1)=16.16" —15k —15-1

=16(15+1)-15k—15-1

=16" —15k-1+15(15" -1)

—16" —15k—1+154(k):225

Vay 16" —151n—1chia hét cho 225 véi moi n 1a s6 nguyén duong.
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Cau 31: Ching minh rang 22 + 2% 4+ 22 ¢chia hét cho 7
Loi giai

22008 + 22009 + 22010 — 22008.(1 + 2 + 4) — 7.22008 7

3 HET
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CHUYEN DE PHEP CHIA HET VA PHEP CHIA CO DU
CHU DE 3: DUNG TiNH CHAT CHUNG MINH BAI TOAN CHIA HET

PHAN I. TOM TAT LY THUYET

1. TINH CHAT CHUNG

1) a:b va bic thi a:c

2) a:a véimoi a khac 0

3) 0:b v&i moi b khac 0

4) Bit ctr sb nao ciing chia hét cho 1

2. TINH CHAT CHIA HET CUA TONG, HIEU

-Néu a,b cung chia hét cho m thi a+b chia hét cho m va a—b chia hét cho m

- Téng (Hiéu) ctia 2 s6 chia hét cho m va 1 trong 2 sb 4y chia hét cho m thi s6 con lai ciing chia hét cho
m.

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

3. TINH CHAT CHIA HET CUA 1 TiCH

- Néu mot thira sb ciia tich chia hét cho m thi tich chia hét cho m
-Néu «a chia hét cho m thi bdi cta a ciing 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” :b"

4. CAC TINH CHAT KHAC:

1) 0:a (a#0)

2) a:a;a:l (a#0)

3) a:b;bic=a:c

4) a:im;b:m= patqb:m

5) a:(mn)=a:m;a:n

6) aim;a:n;(mn)=1= a:mn

7) aim ; bin=>ab:mn

8) ab:m;(bym)=1=a:m

9) ab’p (p la sb nguyén td) thi hodc a' phodc bip

5. CAC TINH CHAT SUY LUAN PUQC

TAI LIEU NHOM CAC DU AN GIAO DUC Trang 1
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- Trong hai sb tu nhién lién tiép c6 mdt sd chin va mot sb 1.

- Tong hai sb tu nhién lién tiép 1a mot s6 1é.

- Tich hai s6 tu nhién lién tiép 12 mot sb chén.

- Tich hai sb chén lién tiép chia hét cho 8.

- Tong ctia hai sd ty nhién bat ky 13 mot s6 16 thi c6 mot sd tu nhién 13 s6 chan.

PHAN II. CAC DANG BAI

1, Dang 1: Chirng minh mét biéu thirc chia hét cho mot so.

2, Dang 2: Cho mét biéu thirc chia hét cho m chirng minh mdt biéu thirc khac chia hét cho m .
3, Dang 3: Tim n dé biéu thirc A(n) chia hét cho biéu thirc B(n)

4, Dang 4: Bai toan chirng minh chia hét lién quan dén s chinh phwong.

5, Dang 5: Chitng minh mét biéu thirc chia hét cho mdt biéu thirc.

6, Dang 6: Chirng minh chia hét tir mét dang thirc cho truéec.

Dang 1: Chirng minh mét biéu thirc chia hét cho mot s6
I. Phwong phdp gidi: Chimg minh biéu thitc 4 chia hét cho s6 m .

- Viét biéu thirc 4 thanh mét tong(hiéu) cac sb trong d6 mdi sé déu chia hét cho m tir 46 suy ra A4
chia hét cho m .

- Viét biéu thitc 4 thanh mot tich cac thira sé trong d6 c6 thira s chia hét cho m tir d6 suyra A chia
hét cho m .

- Viét m thanh mét tich céc thira s6 nguyén t6 cing nhau va chi ra biéu thitc 4 chia hét cho cac thira
s6 cia m tirdo suy ra A chia hét cho m .

- Viét biéu thitc 4 va m thanh mot tich cac thira s va chi ra mdi thira s§ cia A chia hét cho mot
thira sb ctia m tir 46 suy ra 4 chia hét cho m .

- Viét 4 thanh mot téng hodc hiéu cac sb ma cé téng hodc hiéu céc sb du chia hét cho m tir d6 suy ra
A chia hét cho m .

Cu thé ta co thé van dung cac PHUONG PHAP sau:

+PHUONG PHAP 1: Néu A 1a mot sb cu thé ta van dung dau hiéu chia hét 2; 3; 4; 8; 9; 11; ... dé chimg
minh.

+PHUONG PHAP 2: Néu A c6 tong hodc hiéu céc s0, ta cin phantich 4 dédua A4 vé hodc hiéu hoic
tich ctia cac s co dau hiéu chia hét roi ap dung tinh chét chia hét cua tong (hiéu) hodc tich dé chimg
minh.

+ PHUONG PHAP 3: Béchimgminh A chiahétcho p , taxét moi truong hop vé sd du khi chia 4 cho p .

+ PHUONG PHAP 4: Ngoai ra ta ciing c6 thé ding cach tim chit s6 tin cting ctia 4 dé chimg minh A chia hét cho
mot s0.
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+PHUONGPHAP 5:Néu 4:m va A'n ma m va n 1a hai sb nguyén t6 cing nhau thi 4:m.n

II. Bai toan

Bai 1: Chimg minh rang

b)

Bai 2:

a. A=10"%+8:72 b. B=81"-27°-9":45
Loi giai
Cach 1:

Ta c6: 107 =2%.8% =2°2%.5%18 va 818 = A4:8

Lai c6 10% +8 c6 tong céc chit s6 12 9 nén chia hét cho 9. Vay A chia hét cho 72
Cach 2:

10** +8 c6 ba chir sb tan cung 13 008 nén chia hét cho 8

102 +8=10%-1+9 = 4:9= 472

% %
9 :

Taco 817; 27°; 9" chia hét cho 9 nén B chia hét cho 9
Lai c6 817 c6 tan ciing 1a 1

27° =27827=..127 ¢ tn cung 1a 7

9" =929 =19 ¢ tan cung la 9

nén B co tan ciing 1a 5nén B chia hét cho 5.

Ma (5;9)=1= B:5.9= B:45

Chtng minh : A= 2%°.2* +2% chia hét cho 17.
A=2"(16+1)=2%".17

= A:17

Bai 3: Chimg minh rang: 4=7.5""+12.6" chia hét cho 19

Thém b6t 7.6", ta duge: 4=7.25"-7.6"+19.6" =7.(25" —6")+19.6"
Taco: 25" =6"(mod19)

= (25" - 6")=0 (mod19)

=7.(25" - 6")+19.6"=19.6" (mod19)

= A=0 (modl19)
Vay 419
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Ghi chii: D6i véi mot s6 bai todn I6p 8 néu ta sir dung dén hang ddang thirc: a" —b":a—bvéi (n e N)

a"+b" a+bvoi ( neN;nld). Thi ta cé thé giai dwoc mét cach dé dang, tuy nhién véi hoc sinh 16p 6
thi chuea thé sir dung nhitng hang ddang thire d6. Vi vdy, ta c6 thé sir dung Pong duw thire dé c6 dwoe 16i
giai phu hop voi trinh do cua hoc sinh lop 6.
Bai 4: Chimg minh rang:  a) A= 2222 45555 chia hét cho 7.
b) B=1961"% +1963"* +1965"°° +2 chia hét cho 7.
Loi gidi
a) Tacd A= (55552222 42 ) +(22225555 145555 ) _<45555 _42222)

Ma (55557 —47%)i(5555—4) = (55557 - 477 ):7

Tuong tu: (22225555 + 47 ) 27

1111,

455422 o () () (40 -4 ) = 455 g2y
Vay A= 22227 4+ 55552 chia hét cho 7.
b) B =1961"" +1963"* +1965"% +2:7
Str dung tinh chat: (@ +5)"khi chia cho a ¢6 s dwla b
Tacé B =(1960+1)"2 + (1960 +3)°% + (1965 — 2)° 12
B=Tm+1)"?+(Tn+3)"* +(7p-2)"" +2
B=T7q+1+3""+2"%°+2
B=7g+9.27% +2.2%% 43
B=T7r+9+2+3
B=Tr+14:7
Bai 5 : Chimg minh rang: 4 =2+2>+2° +...+2* chia hét cho 6
Ta co:
Tongcliahaisbhang: 2 + 2°= 2+ 4 = 6
Téng A ¢ 200 sé hang ta chia thanh 100 nhém chira hai s6 hang c6 tong 6.
Nén:  A=(2+27)+(2°+ 2')+...+(2 +2*)
A=6+27(2+27)+...+2"(2+27)
A=6+22(6)+...+2(6)

A=6(1+22+...+2”3)
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Vay A chia hét cho 6
Bii 6 : Chirng minh rang: 4 =27 +2*+...+2% chia hét cho 4 va 5.
Loi giai
A=(22+24)+(26+28)+...+(2l9+22°)
= 4=20+2(2" +2*)+... 2'°(27 +2*)
= A4=20+ 2*(20)+... 2'°(20)

:>A=20.(1+24+...+216)

= A=54.(1+2"+... +2")

Vay A chia hét cho 5 va 4.
Bai 7 : Chiig minh rang:

a, (n+10)(n+15):2

b, n(n+1)(n+2):2;3

c, n’ +n+1]4;2;5

a, Ta co:

Néu n 1asd1é thi n+15:2

Néu 7 14 s6 chén thi n+10:2

Nhu vay voi moi 7 1a s6 tu nhién thi : (n + 10)(n + 15)32
b, Ta co: n(n + 1)(11 + 2) 1a tich ba sb tu nhién lién tiép nén s& c6 mot s6 chia hét cho 2, mot sb chia hét
cho 3.
¢, Tact: n(n+1)+11a1s61énén n(n+1)+1/4;2 va cé chit sé tan cing khac 0 va 5
Bai 8: Chting minh rang v6i moi s6 tu nhién n thi:

a. A=n(2n+1)(7n+1):6

b. B=n’—13n:6

Loi giai

a) Taco: n+7n+1=8n+11as6 1é nén n chin hoic 7n chin,
= nRn+1)(7n+1):2 (1)
Xét cac truong hop :
n=3k=n2n+1)(7Tn+1):3
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n=3k+1=n2n+1)(7n+1):3 (do 2n+1:3)

n=3k+2=n2n+1)(7n+1):3 (do Tn+1:3)

= n(2n+1)(7n+1):3 véi moi sb tu nhién n (2)

T (1) va (2) = n(2n+1)(7n+1):2.3 (Do 2; 3 14 hai s6 nguyén t6 cing nhau)

= n(2n+1)(Tn+1)}6

b) B=n’-13n=n"-n-12n= n(n-1)(n+1) — 12n Vay B=n’-13n:6
6 6

Bii 9: Chimg minh rang tong ctia ba sb tu nhién lién tiép ludn chia hét cho 3.
Loi gidi
Goi ba sb tu nhién lién tiép la: a, a+1, a+2
Tong clia ba so tu nhién lién tiép 1a
ata+l+a+2= (a+a+a)+(l+2) =(3a+3)53 (Tinh chét chia hét ciia mot tong).
Ning cao: Co phai tong cua n sd tu nhién lién tiép luon ludn chia hét cho n hay khong?
Bai 10: Tong cua 4 sb tu nhién lién tiép co chia hét cho 4 hay khong ?
Loi gidi
Goi 4 s6 ty nhién lién tiép 12 a, a+1, a+2, a+3.
Téng cua 4 sb tu nhién lién tiép 1a:

at+a+l+a+2+a+3=(a+a+a+a)+(1+2+3)=(4a+6).

Do 4 chia hét cho 4 nén 4a chia hét cho 4 ma 6 khong chia hét cho 4 nén (4a + 6) khong chia
hét cho 4 = Téng ciia 4 sb tu nhién lién tiép khong chia hét cho 4.
Két lud@n nédng cao: Vay khong phai lic ndo tong n sb tu nhién lién tiép ciing chia hét cho n

Bai 11: Chimg minh (495a +1035b) chia hét cho 45 v6i moi a, b 1a s6 tw nhién.

Loi gidi
Vi 495 chia hét cho 9 nén 1980.a chia hét cho 9 véi moi a.

Vi 1035 chia hét cho 9 nén 1035.5 chia hét cho 9 véi moi b.

Nén: (495a+1035b)chia hét cho 9.
Chiing minh tuong tu ta c6: (1980a + 1995b) chia hét cho 5 véi moi a, b
Ma (9;5)=1= (495a+1035b) chia hét cho 45.

Bai 12: Chimg minh rang tich ciia hai s6 chén lién tiép luén chia hét cho 8.

Goi hai s chin lién tiép 1a 2n, 2n+2.
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Tich ca hai s chdn lién tiép 1a: 2n.(2n+2)=4n.(n+1)
Vi n, n + 1 khong cung tinh chin 1é nén n, n+1chia hét cho 2.
Ma 4 chia hét cho 4 nén 4n.(n +1) chia hét cho (4.2)

= 4n.(n + 1) chia hét cho 8.

= 2n.(2n+2) chia hét cho 8.
Bai 13: Chtrng minh rang:
a) Tich cta ba s6 ty nhién lién tiép ludn chia hét cho 3.
b) Tich cta bdn sé tu nhién lién tiép ludn chia hét cho 4.
Loi giai
a) Goi ba s6 tu nhién lién tiép 13 n, n+1, n+2.
Tich ciia ba s6 ty nhién lién tiép 1a: n.(n+1).(n+2).
M0t sb tu nhién khi chia cho 3 ¢ thé nhan mot trong cac sbdu 0; 1; 2.
+) Néu 7 =0 thi n chia hét cho 3 = n(n + 1)(n + 2) chia hét cho 3.
+) Néu r=1 thi n=3k+1 (k 1a sd tr nhién).

= n+2=3k+1+2=(3k+3)chia hét cho 3.

= n.(n+1).(n+2) chia hét cho 3.
+)Néu r=2thi n=3k+2 (k 12 sb tu nhién).

= n+1=3k+2+1=(3k+3) chiahét cho 3.
= n.(n+1).(n+2) chia hét cho 3.
Tom lai: n(n +1).(n +2) chia hét cho 3 v&i moi n 12 s tu nhién.

b) Chirng minh tuong tu ta c6 n(n + 1)(n + 2)(n + 3) chia hét cho 4 véi moi n 14 s6 tu nhién.
Két lugn: Tich ctia n sd ty nhién lién tiép ludn chia hét cho n.

Dang 2: Cho mot biéu thirc chia hét cho m chirng minh mot biéu thirc khac chia hét cho m

I. Phwong phap gidi

- Van dung tinh chit: 4:C;B:C = pA+¢B:C tir d6 tim gia tri p va q thich hop.

I1. Bai toan

Bai 1: Chung minh réng vO1 moi $6 tu nhién x, y thi:

a. 2x+3y:17 < 9x+5y:17 b. 7x+9y:13< x+5y:13

c. x+4y:19 < 13x+14y:19 d. 20x+7y:31< x+5y:31
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a) Goi y: Tim p, g sao cho
) . 2p+9q:17

p(2x+3y)+q(9x+5y):l7Vx,y<:>(2p+9q)x+(3p+5q)y:l7Vx,y<:>{3p+5q217
Chon p=4;q=1=4Qx+3y)+(9x+5y):17 Vx,y
Trinh bay bai:
Cach 1:

* Ching minh: 2x+3y:17 = 9x+5y:17

Tu 2x+3y:17 = 4(2x+3y):17

Ma 17x+17y:17 nén 17x+17y—4(2x+3y):17 = 9x+5y:17

* Ching minh: 9x+5y:17 = 2x+3y:17

Tu 9x+5y:117 = 17x+17y—(9x+5y):17 = 8x+12y:17

= 4(2x+3y)17 = 2x+3y:17(Vi4 va 17 nguyén t6 cling nhau)
Cach 2:

*Chuing minh: 2x+3y:17 = 9x+5y:17

Vil7x+17y:17 = Bx+12y)+(9x+5y):17 = 42x+3y)+(9x+5y):17 (1)

Ma (2x+3y):17 = 4(2x+3y):17 (2)

Tu (1), (2) suyra 9x+5y:17

* Chung minh: 9x+5y:17 = 2x+3y:17

Vi l7x+17y:17 = 8x+12y)+(9x+5y):17 = 4(2x+3y) + (9x+5y):17

Ma (9x+5y):17 = 4(2x+3y)}17 = 2x+3y:17(Vi4 va 17 nguyén t5 cing nhau)

Tp+q:13
b) .= chon p=1g=6
9p+5¢:13
=6
c) {p
qg=13
=3
d) {p
qg=1

Bai 2: Ching minh rang: Néu 2x+ y:9thi 5x+7y:9
Loi gidi
Taco: 2x+y19=7(2x+y):9=14x+7yi9=9x+5x+7y:9 = 5x+7y9

Bai 3: Chirmg minh rang:
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a, Néu ab+cd’11 thi abed 11

b, Néu abc—deg 7 thi abcdeg'7
Loi gidi
a, Tacod: ab+cd =al0+b+10c+d =(a+c)l0+b+d =(a+c)b+d)'11
hay (a+c)—(b+d):11

Khi d6 abed:11 vico (a+c)—(b+d)11

b, Ta c6: abcdeg =1000abe +deg =1001abc — (abe — deg)

ma abc —deg'7 nén abcdeg:7
Bai 4: Chiing minh rang:

a,Néu ab=2.cd thi abed:67

b, Néu abc:27 thi bea'27

Loi gidi

a, Ta c6: abed =100ab +cd = 200cd +cd = 201cd :67

b, Ta co: abc:27 = abc0:27 =1000a +bc0:27
= 999q +a +bc0:27 = 27.37a+bca'27
Ma 27.37a:27 nén bca'27

Bai 5: Ching minh réng:

a, Néu (ab+cd +eg)'11 thi abcdeg'11

b, Néu abc+deg’37 thi abcdeg:37

¢, Néu abcd:99 thi ab+cd 99
Loi gidi

a, Ta ¢6 : abcdeg =10000.ab +100cd +eg =9999ab+99¢d + (ab +cd +eg)'11

b, Ta 6 : abcdeg =1000abc + deg =999abc + (abc + deg) 37

¢, Ta ¢6 : abed =100.%+J=99.E+(E+J)&99:%+JS9

Bai 6: Ching minh ring: Néu abcd ‘101 thi ab—cd 101

Loi gidi
Ta c6 :abed 101 = 100.%+£=101E—%+£:101.%—(%—@)2101

= ab—cd ‘101
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Bai 7: Chimg minh rang:
a, 2a-5h+6¢:17 néu a —11b+3c:17 (a,b,cc Z)
b, 3a+2b:17 néu 10a+b:17 (a,be Z)

Loi giai
a, Taco: a —116+3¢:17 va17a — 34b +51c:17

nén 18a—45b+54c:17 = 9(2a—5b+6c)317

b, Ta cé: 3a+2b:17 va l7a — 34b:17
nén 20a — 32b:17 =10a — 16b:17
=10a +17b — 16b:17
=10a+b:17

Bai 8: Ching minh rang;

a, abed:29thi a+3b+9c+27d:29
b, abc:21 thi a—2b+4c:21

Loi gidgi
a, Ta c6: abcd =1000a +100b+10c+d:29 = 2000a +200b+20c +2d:29
= 200la—a+203b-3b+29¢c—9c+29d —27d:29

= (20014 +203b+29¢ +29d )—(a+3b+9¢ +27d):29

= (a+3b+9¢+27d):29

b, Ta c6: abc =100a+10b+c ‘21
= 100a —84a +10b—42b+c+63¢:21
= 16a—32b+64c21 =16(a-2b+4c)i21

Bai 9: Cho a.b 1a cac s6 nguyén. CMR néu 6a+11b chia hét cho 31 thi a+ 7b ciing chia hét cho 31

N, e

Loi giai
Taco: 6a+11h:31 = 6(a+7b)—31b531 = a+7b:31

Bai 10: Cho a,b 1a cac s6 nguyén. CMR : 5a+2b:17 <> 9a+7b:17

N e

Loi gidi
Ta co: 5a+2b:17
= S5a—68a+2b-51b:17 = —63a—49b:17 = —7(9a+7b):17 = 9a+7b:17
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Nguoc lai ta ¢6: 9a+7b:17 :>7(9a+7b)517 = 63a+49b:17
= 68a—5a+51b—2b:17 = —5a—2b:17 = —(5a +2b):17 = (5a+2b):17

Bai 11: Cho a,b 1a cac sd nguyén. CMR néu 2a+3b:7 thi 8a+5b:7 va nguoc lai.

N, e

Loi giai
Ta c6: 2a+3b:7 = 4(2a+3b):7 =8a+12b17 =8a+12b—7b'7 = 8a+5b'7
Nguoc lai ta c6: 8a+5b17 = 8a+12b—7b7 = 8a+12b:7 = 4(2a+3b):7 = 2a+3b7
Bai 12: Cho a,b 1a cac sd nguyén. CMR néu a—2b:7 thi a—9b:7
didu nguoc lai c6 dung khong?
Loi gidi
Tacé: a—2b:7 = a-2b-7b:7 = a-9b:7
Diéu nguoc lai van dung
Bai 13: Cho a,b la cac s6 nguyén va S5a+8b:3. Chimg minh rang:
a, —a+2b:3 b, 10a+b:3 c, a+16b:3
Loi giai
a, Taco: 5a+8b:3 =5a—6a+8h—6b'3 = —a+2bh'3
b, Ta co: 5a+8b:3 = 2(5a+8b):3 =10a+16b:3 = 10a+16b—15b:3

c, Tacod: 5a+8b:3 35(a+16b)—72bf3 =a+16b:3

Bai 14: Cho biét @ —b:6. CMR cac biéu thirc sau ciing chia hét cho 6

a, a+5b

b, a+17b

c, a—13b

Loi giai

a,Tacé: a—b:6 =>a—-b+6b:6 =a+5b:6

b, Taco: a—b:6 =>a—-b +18b:6 = a+17b'6

c,Taco: a—b:6 =>a-b-12b'6 = a—13b:6
Dang 3: Tim n dé biéu thitc A(n) chia hét cho biéu thirc B(n)
Bai 1: Tim sb ty nhién n dé (3n+14) chia hét cho (n+2).

N e

Loi giai
Ta co 5n+14:5.(n+2)+4
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Ma 5.(n+2):(n +2)
Do d6 (5n+14)i(n+2) < 4i(n+2) < (n+2)la uée cua 4.
< (n+2)e{;2;4} = ne{0;2}

Vay voi n€{0;2} thi (5n+14) i(n+2)

la sO tu nhién .

Bai 2: Tim sd tu nhién n dé
n+3

, n+15
pé ”

3 la sO tu nhién thi (n+15):(n+3).

= [(n+15)—(n+3)]i(n+3).
S 12i(n+3) o (n+3)e U(12) = {1;2;3;4;6;12}
< ne{0;1;3;9}

1
Vay véi n€{0;1;3;9} thi nt+15
n+3

la sO tu nhién.

Bai 3: Tim sd tu nhién n sao cho 4n—5:2n—1

Ta co 4n—5=2(2n—1)—3
Dé 4n—5:2n—1 thi 3:2n—1
Vé6i 2n—-1=1=n=1

Vo6i 2n—-1=3=n=2

Vay n = 1; 2

Bai 4: Tim s0 tu nhién n dé n® +3n+6:n+3.

n’+3n+6in+3
n(n+3)+6:n+3 < 6in+3
=n+3e U(6)={1;2;3;6}
=>n=0;n=3

Bai5: Tim aeNdé a+1 1abdicua a—1
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Déa + 11abdiciaa — 1 thi 4

A . a+l1 2
la s0 nguyén =1+
a— a-1 a-1

= a-le U(2)={-1;1;2}
= a={0;2;3} (thbamdn aeN)

Bai 6: Tim s6 nguyén n dé: 5+n® —2n chia hét cho n—2
Tacod 5+n’—2n= 5+n(n-2)
= 5+n’—2ni(n-2) khi 5/(n-2)
=n-2eU(5)={-5;-1;1;5}
= nel{-3 137}

. .  ntl .
Bai 7: Tim tat ca cac sO nguyén n dé phan so n_o €O gia tri la mdt sO nguyén
Loi gidi
n+l : ) .
> 1a s6 nguyén khi (n+1)i(n-2)

Taco (n+1)=[(n—2)+3]
Vay (n+1)}(n—2) khi 3i(n-2)
(n-2)e UQB) ={-3;-1;1;3}

= ne{-1;1;3;5}

Bai 8: Cho 4 = n_i. Tim n nguyén dé A4 1a mot s6 nguyén.
n+
Loi gidi
4 :n—l _ n+4—5:1_ 5
n+4 n+4 n+4

Véin nguyén, 4 nhan gia tri nguyén < 5:n+4 hay n+4 eU(S)

Lap ludn tim ra dugc n e {-9;-5;-3;1}

Bai 9: Tim s6 nguyén n dé phan sd n+s c6 gia tri 1a mot s6 nguyén
n_
Loi gidi
, 4n+5 4n-2+7 n(2n-1)+7 7
Ta co: = = =n+
2n—1 2n—1 2n—1 2n—1
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Vi n nguyén nén dé > nguyén thi 5 !

nguyén
n—1 n—

= 2n-le U(7)={—7;—1;1;7}
& 2ne{-6;0;2;8) ©ne{- 3;0;1;4}

dn+5

Vay véi ne {—3 ; 0;1;4} thi c6 gia tri 1a mot $6 nguyén

2n-1

2n+2+5n+17_ 3n

Bai 10: Tim s tu nhién » dé biéu thirc sau 14 s6 tu nhién: B =
n+2 n+2 n+2

Loi gidi
B_2n+2+5n+17_ 3n 2n+2+45n+17-3n _ 4n+19
n+2 n+2 n+2 n+2 n+2
dn+1 4(n+2)+11 11
gl 9: (n+2) a4
n+2 n+2 n+2

Pé B la sb tu nhién thi 1a s6 tu nhién

n+2

=11i(n+2) = n+2e U(11)={ 111}

Do n+2>1nén n+2=11=n=9

Vay n=9 thi B 13 sb tu nhién
Dang 3: Bai toian chirng minh chia hét lién quan dén s6 chinh phwong
1. Phwong phap gidi
- Két hop céc tinh chat chia hét véi tinh chat cta s chinh phuwong dé giai bai tap.
- Tinh chét ciia sé chinh phuong :
S6 chinh phuong chi cé tan cung la mot trong cac chir $60;1:4:5:6:09.
Khi phan tich ra TSNT thi s6 chinh phuong chi chira TSNT véi s6 mii chin.
Mot s6 chinh phuwong chia hét cho s6 nguyén té p thi ciing chia hét cho p2
Mot s6 1a s6 chinh phuong khi va chi khi c¢6 s6 udc 1é.
11. Bai toan

Bai 1: Chimg minh rdng v6i moi sb ty nhién n thi n(n” +1)(n° +4):5
Loi giai
Nhan xét: S6 chinh phuong chi c6 tan cung la mot trong cac chir $60:1:4:5:6;9nén mot sd chinh
phuong khi chia cho 5 ¢6 so du la: 0, 1, 4. Ta xét cac trudong hop sau :
Néu n’ chia 5 du 0 hay #°:5 thi n5(vi 5 1a s6 nguyén t6) = n(n® +1)(n* +4)'5 vneN

Néu n® chia 5du 1 thi n* +4:5 = n(n* +1)(n° +4):5 VneN
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Néu n* chia 5du 4 thi n° +1:5= n(n* +1)(n* +4):5 VneN
Vay v6i moi sb tu nhién n thi n(n” +1)(n” +4):5
Bai 2: a) Ching minh rang mét s chinh phwong khi chia cho 3 chi ¢ s du 12 0 hodc 1.

b) Ching minh rang mét s6 chinh phuong khi chia cho 4 chi ¢6 s6 dur 1a 0 hoic 1.

Loi gidi

Goi A=n" (neN)
a) Xeét:
n=3k (ke N)=>A=9k> nén 4'3
n=3k+1 (ke N)= A=9k" +6k +1=3(3k’ +2k)+1 nén A chia cho 3 du 1
n=3k+2 (ke N)=> A=9k> +12k +4=9k> +12k +3+1=3(3k”> +4k +1)+1 nén A chia cho 3 du 1.

Vay: Mot sb chinh phuong chia cho 3 chi ¢6 sb du 1a 0 hodc 1
b) Xét:

n=2k (ke N)=>A=4knén A4
n=2k+1 (ke N)=>A=4k>+4k +1=4(k’ +k)+1 nén A chia cho 4 du 1

Vay: Mot sb chinh phuong chia cho 4 chi ¢6 s6 du 12 0 hodc 1.
Nhén xét: Mot s6 chinh phwong chan thi chia hét cho 4, mét s6 chinh phwong 1é khi chia cho 4 chi ¢é
56 dw la 0 hodc 1.

Bai 3: Cho «,b 1 hai s6 chinh phuong 1¢ lién tiép. Ching minh rang: (a—1)(b—1):192
Loi giai
Taco 192=3.8.8; (3;8) =1
Nhan xét: Néu n 1¢ thi n*-1:8
That vay: n°~1=(n—1)(n+1) ma (n+1)va (n—1) 1a hai s§ chdn lién tiép nén (n—1)(n+1)8
Turddo =>a-1:8;b-1:8= (a—1)(b-1):8.8=64 (1)
a,b1a cac s6 chinh phuong nén a,b chia 3 du 1 hoic 0

Vi a, b 1a cac s6 chinh phuong 1¢ lién tiép nén ludn c6 mot trong hai s6 khong chia hét cho 3
at3 |a-1:3 (a-1b-1)33 )
= = = (a-1)(b-1):
bi3 b-1:3
Ma (3,64)=1= (a—1)(b—1):4.3=192 = dpcm.
Bai 4: C6 hay khong sb tw nhién n dé 2010 + »* 1a s6 chinh phuong.
Loi gidgi
Gia str 2010 + 7”14 sé chinh phuong thi 2010 + n* = m* (m e N)

Tur d6 suy ra m*-n*> =2010 < m* -mn+mn- n* =2010
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< m(m-n)+n(m-n)=2010
& (m-n)(m+n)=2010
Nhu vay trong 2 6 m+n va m—n phai co it nhat 1 s chin (1)
Mit khac (m+n)va (m-n) c6 cung tinh chan 1¢ (2)
Tu (1) va(2) = (m+n)va (m-n) 1a2 sb chin.
= (m+n):2 va (m-n):2
= (m+n)(m-n) ‘4 nhung 2010 khong chia hét cho 4
= Diéu gia si sai.
Vay khong ton tai s6 tw nhién n dé 2010 +n* 1a s6 chinh phuong.
Dang 4: Chirng minh mét biéu thic chia hét cho mét biéu thirc
1. Phwong phap gidi:
- Bién d6i biéu thirc bi chia thanh tich ctia cac biéu thirc nho trong d6 ¢ biéu thirc chia hét cho biéu thirc
chia.
11. Bai todan
Bail: Cho 4=4+2"+2°+..+2” . Ching minh rang A chia hét cho 2%
Loi giai
Taco A=4+2°+2°+...+2”
=24=2(4+2"+2"+..+2")

=24=8+2"+2%+...+2'%
xot 24— A=8+22+2 +..+2'")—(4+2° +2° +..+2”)
= A=(8+2")-(4+2%)=2"
Vi 2'%02% Lap A12%

Bai2: Cho A4=1+2+2>+2%+...+2% Ching minh ring A chia hét cho 2'® —1

Loi gidi

TacoA=1+2+2"+2"+...+2”
=24=201+2+2"+2"+..+2")
=24=2+2"+2"+2"+..+2'7
ot 2A-A=2+2°+2 + 2+ .42 - (1+2+2° +2° +...+27)
suy ra A=2"-1

Vay A chia hét cho 2'° —1

TAI LIEU NHOM CAC DU AN GIAO DUC Trang 16



CHUYEN DE PHEP CHIA HET VA PHEP CHIA cO DU

Bai 3: Tinh tong S:1.2+2.3+3.4+...+n(n+1) (n e N*) . Tir 46 chimg minh S 1uén chia hét cho
hai trong basd n ;(n+1);(n+2)
Loi gidi
Taco S=12+23+3.4+...+n(n+1) (neN¥)

=38 :1.2.3+2.3.3+3.4.3+...+n(n+1).3
=35=123+23.4-D)+34.5-2)+...4n(n+)[(n+2)—(n—-1)]
=35=123+234-123+345-234+...+n(n+)(n+2)—(n—-Dn(n+1)
=3S=n(n+1)(n+2)

_n(n+1)(n+2)
- 3

=8
Vi n ;(n+1);(n+2)1a ba sb ty nhién lién tiép nén ludn c6 mot sd chia hét cho 3, hai sb con lai
1a chia hét cho chinh né = n(n+1)(n+2):3

= S 12 mot s6 tu nhién chia hét cho hai trong ba sé n ;(n+1);(n+2)

Bai 4: Tinh tong D=123+23.4+34.5+...+ n(n +1)(n +2) (n e N¥) . Tu d6 chung minh S luén
chia hét cho ba trong bdn sb n ;(n+1);(n+2);(n+3).
Loi gidgi
Taco:D= 1.2.3+2.3.4+3.4.5+...+n(n+1)(n+2) (n e N¥*)
Xét 4D=1.23.4+2344+3454+ +n(n+1)(n+2)4
:>4D:1.2.3.4+2.3.4.(5—1)+3.4.5.(6—2)+...+n(n+1)(n+2).[(n+3)—(n—1)]

=4D= 1.2.3.4+2.3.4.5—1.2.3.4+3.4.5.6—2.3.4.5+...+n(n+1)(n+2)(n+3)—(n—l)n(n+l)(n+2)
=4D =n(n+1)(n+2)(n+3)
B n(n+1)(n+2)(n+3)

4

Vi n;(n+1);(n+2);(n+3)1a bon sb ty nhién lién tiép nén ludn cdé mot s chia hét cho 3, ba sb

=D

con lai 14 chia hét cho chinh né = n (n + 1) (n+2)(n+3):4

= D 1a mot s6 tu nhién chia hét cho ba trong bén sé n ;(n+1);(n+2);(n+3)
Bai 5: Cho biéu thitc E=1.4+2.5+3.6+...+n(n+3) (neN¥).

a) Thu gon biéu thirc E .

b) Chirng minh n(n+1)(n+5) ludn chia hét cho 3.

¢) Ching minh E luén chia hét cho hai trong ba sé n; (n+1); (n+5)

N, o

Loi gidgi
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a) Taco: E=1.4+2.5+3.6+...+n(n+3) (ne N*) (1)

= E=1.2+2)+2.G3+2)+3.(4+2)+..4n(n+1+2)

=>E=(12+21)+(23+22)+3.4+23)+...+[n(n+1)+2n]
= E=[124+23+34+...+n(n+D)]+2.1+2.24+23+...4+2n)
_ n(n+1)(n+2) N (2n+2).n

3 2
_ n(n+1)(n+2) N 3(n+1).n

3 3
_n(n+D[(n+2)+3]

3
_n(n+1)(n+5)
3

_n(n+1)(n+5)

=F

=F

=F

=F

Vay E (n e N*)

b) Tt (1) suy ra E 1a s tu nhién = w a sb tu nhién = n(n+1)(n+5):3(OPCM)

c)Taco n(n+1)(n+5)=n(n+H(n+2+3) (2)
Lai co n ;(n+1);(n+2)1a ba sd tu nhién lién tiép nén ludn c6 mot sb chia hét cho 3, néu (n +2) chia hét
cho 3 thi (n+2+3) ciing chia hétcho 3.  (3)

Tir (2); (3) suy ra trong 3 sd n ;(n+1);(n+5) ludn c6 mot sé chia hét cho 3, hai s6 con lai 1a chia hét
cho chinh n6.
Suyra E la sb ty nhién ludn chia hét cho hai trong ba s6 n; (n+1); (n+5) (BPCM)
Bai 6: Chimg minh rang voi moi sé nguyén duong n thi:

a. S=(n+1)(n+2)...2n:2" (tich 2n sé nguyén duong dau)

b. P=(n+1)(n+2)...3n:3" (tich 3n sb nguyén duong dau)

Loi giai
a) Xét bicu thire:  1.2...n.8 =1.2.3....n(n+1)(n+2)....(2n)
=2.4.6.....(12n).1.3.5....2n-1)

=2"(1.2.3...1).1.35....2n—1)
= §=2"135...2n—1)}2"

Vay §:2" (DPCM)
b) Xét biéu thue:  1.2.3...n.P=1.23...0(n+1)(n+2).....(3n)
=[3.6....3n)].[1.2.4.5....(3n-1)]

TAI LIEU NHOM CAC DU AN GIAO DUC Trang 18



CHUYEN DE PHEP CHIA HET VA PHEP CHIA cO DU

=3"(1.2.3...n).[1.2.4.5....(3n-1)]
P=3"[1245..03n-1)]:3"
Vay P:3" (PPCM)
Bai 7: Chtng minh rang: 4=1°+2°+3° +..+100° chia hét cho B=1+2+3+ ... +100
Loi giai
Ta c6: B=(1+100)+(2+99)+...+(50 + 51)=101. 50
Dé ching minh A chia hét cho B ta chimg minh A chia hét cho 50 va 101

Taco: A=1+2"+3 +..+100° =(1+100° ) +(2° +99° ) +...+(50° +51°)
Véinlétaco: a"+b"a+b (a,beN")

Suy ra mdi tong trong ngodc ciia A chia hét cho 101 nén 4:101 (1)

Lai c6: A=(I'+2°+3 +..+49°)+ (51’ +52° +53° +..4+99° )+ 50° +100’
A=(1"+997)+(2° +98")+...+(49° +51' ) +(50° +100°)

Tuong tu ta c6 mdi tong trong ngodc cia A chia hét cho 50 nén 4:50 (2)
Tir (1) va (2) suy ra A chia hét cho 101.50 nén A4 chi hét cho B

Bai 8: Cho s6 tu nhién n>1 , Chimg minh rang: § =1° +25+35+...+n5§(1+2+3+...+n)

N, e

Loi giai
Pat: 2A=2(1+2+3+...+n)=n(n+1)

Mit khac, véinlétacd: a" +b"a+b (a,beN’)

Nén 25 =(1° +n5)+[25 +(n—1)5}+...+(n5+1)5n+1

Ciing ¢6 25:[(15 +(n—1)5)+(25 +(n—2)5)+...+((n—1)5 Jrl)}rzn5 n
Ma (min+1)=1=2Sin(n+1)=24=SiA
Dang 5: Chirng minh chia hét tir mot ding thirc cho trude:
1. Phwong phap gidi:
Cach 1: Tu déng thtrc da cho bién doi, lap luan dé 1am xudt hién sd bj chia, s6 chia. Tir d6 dua vao cac
tinh chat chia hét 1ap luan suy ra diéu phai chung minh.
Céch 2: Bién d6i s6 bi chia lam xuét hién vé trai hodc vé phai cua dang thirc, thay sb va 1ap luan suy ra
diéu phai chimg minh.
I1. Bai toan
Bai 1: Chimg minh ring:
a) Néu ab =2.cd thi abcd:67
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b) Néu abc =2.deg thi abcdeg’23;29

Loi giai

a) Ta co: abed =100ab +cd =200cd +cd =201cd :67

b) Ta c6: abcdeg =1000abc + deg =1000.2deg + deg = 2001deg = deg.23.29.3
Bai 2: Cho sé tu nhién ab bang 3 1an tich cac chir sb cta no.

a) Chimg minh rang: b:a

b) Pit b = ka. Chitng minh rang 103k

¢) Tim sd tu nhién ab

a) Theo baira c6 ab =3ab=>10a+b=3ab (1)
=10a+b:a
= b:a (DPCM)
b) Thay b =ka vao (1) ta dugc 10a + ka =3a.ka
< 10+k=3ak (2)
=10+k:k
=10k (DPCM)
) T (2) = k<10 ma 10:k = k e{1;2;5}

Thay cac gia tri cua k vao (2) ta ¢6 cac truong hop:

+)k=1:>ll=3a:>a=%(loai)

+) k=2=12=6a=a=2=b=4=>ab=24
+) k=5=15=15a=a=1=b=5=ab=15
Vay tim dugc 2 s6 tu nhién ab théa man dé bai la 24; 15
Bai 3: Cho ba s6 tu nhién a, b, ¢ thoa man: ¢ +b* = ¢*, chimg minh rang:
a. Trong hai sd a, b ¢6 it nhat mot s chia hét cho 2
b. Trong hai s6 a, b ¢6 it nhat mot sd chia hét cho 3
c. Trong hai s6 a, b ¢6 it nhat mot sd chia hét cho 4
Chirng minh bai toin phu: Mot s6 chinh phuong khi chia cho 3; 4 chi c6 s6 dur 14 0 hodc 1.
(Bai 2, dang 3, chii dé nay)
a. Gia st ca a, b déu khong chia hét cho 2 = a’, b’ chia 4 du 1

= a’ + b’ chia 4 du 2= ¢* chia 4 du 2 (mau thuln vi ¢*ciing 1a sb chinh phuong)
= Diéu gia str 1a sai = Trong hai s6 a, b ¢6 it nhat mot s6 chan.
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Vay trong hai sb a, b c6 it nhat mot s6 chia hét cho 2.

b. Gié str a, b déu khong chia hét cho 3 = a”, b chia 3 du 1

= a’ + b’ chia 3 du 2= ¢* chia 3 du 2 (mau thuln vi ¢*ciing 1a sb chinh phuong)
= Dibu gia sur 1a sai = Trong hai s6 a, b c6 it nhat mot s6 chia hét cho 3

c. Gid str a, b déu khong chia hét cho 4 = a°, b* chia 4 du 1

= a’ + b’ chia 4 du 2= ¢* chia 4 du 2 (mau thuln vi ¢*ciing 1a sb chinh phuong)
= Pibu gia sir 1a sai = Trong hai s6 a, b c6 it nhat mot s6 chia hét cho 4.

Bai 4: Cho ba s6 nguyén duong a, b, ¢ thoa mén: a* +b* = ¢?, chimg minh ring: abc’ 60

Loi giai

Taco: 60 = 3.4.5

+) Néu a,b,c déu khong chia hét cho 3 = a?, b*, ¢*chia cho 3 du 1

=a’+ b’chiacho3 du2 = da’ +b> #¢°,

Do d6 trong 3 sd a, b, ¢ phai co it nhét 1 s chia hét cho 3. Vay abc:3 (1)

+) Néu a, b, ¢ déu khong chia hét cho 5

=a’, b, ¢*chia 5 du 1 hodc 4 (vi SCP chicé tin cing1a0;1;4;5;6:9
=a’+ b’chia5du2hoic3 =a’* + b* #¢’

Do d6 trong 3 s6 a, b, ¢ phai c6 it nhat 1 s6 chia hét cho 5. Vay abc:5 (2)

+) Néu a,b,c déu 1a céc sd khong chia hét cho 4 = a*, b*, ¢* chia4d du 1

=a’ +b’chiaddu2 =a’+ b #c’

Do d6 trong 3 s6 a, b, ¢ phai c6 it nhat 1 s6 chia hét cho 4. Vay abc:4 (3)

Ta thiy 3; 4; 5 d6i mot nguyén t6 cung nhau nén két hop véi (1),(2),(3) = abc:3.4.5
= abc:60 (DPCM)

Bai5: Cho 1+—+—+44 .+ =% ching minh ring b:2431
23 4 718 b

Téach 2431=17.13.11

I 1 1 1 a
I+—+—F—F.+—=—
2 3 4 18 b

Quy dong A véi mau chung 1a tich cta cic mau ta thiy rang b=1.2.3. ... .18 ¢6 chtra 17.13.11
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Goi k,, k,, k;, ..., k;la cac thira s6 phu tuong ung ta c6 a =k, +k, +k, +...+ k,, trong d6 k,, khong
chita 11 ; k,, khong chita 13 ; k, khong chita 17 nén a khong chia hét cho 11; 13; 17 suy ra bluén

chtra 17.13.11 khi % & dang tbi gian = b117.13.11= b:2431

Vay b:2431 (DPCM)

PHAN III. BAI TOAN THUONG GAP TRONG DPE HSG.

Bai 1: Chirg minh rang véi moi s6 nguyén duong 7 thi 3”2 —2"2 +3" —2" chia hét cho 10.
Loi giai
Tach: 3™ =272 43" =27 = (3" £3") = (22 +2") = 3"(3* +1) = 2" (2% +1)
~3"10-2"5=3"10-2""10=10.(3" —=2"") chia hét cho 10.

Vay voi moi s6 nguyén dwong n thi 3”2 —2"2 +3" —2" chia hét cho 10.

Bai 2: Tim s6 nguyén n sao cho c6 gia tri la s nguyén.

’/l f—
Loi giai

Ta co c6 gia tri 1a s6 nguyén khi (4n—1)!(n—1) ma 4n—1=4(n—1)+3

n_
=>3n-D)=>m-)e{xl;£3} =>ne{-2,0;2;4}

4dn—1

Vay véi ne{-2;0;2;4} thi c6 gia tri 1a s6 nguyén

n —
Bai3: Cho S =9%+5.3*. Chimg minh rang: S:32
Loi gidi
Taco § =97 +53% =3%-53% =3%(3'-5)=3"32132.
Vay §:32
Bai 4: Tim s6 tu nhién n théa man (2n+7)'n+1

Loi giai
Tacdé 2n+7):in+1<2n+7-2(n+1):n+1
S 2n+7)-2n+2)in+l < 2n+7-2n-2:n+l1 < 5:n+1
=n+le{tl;+5} > ne{-6;-2;0;4}
Vi neNnén ne{0;4}
Vay v6i ne{0;4} thi 2n+7)in+1
Bai 5: Chung minh rang néu a 1a mot s6 1é khong chia hét cho 3 thi a® —1:6

N e

Loi giai
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Vi a 1a mot s6 16 nén o® ciing 1a mot s6 1é, suy ra a® —1:2 (D)
Vi a 1a mot s6 khong chia hét cho 3 nén a ¢6 dang a =3k +1 hodc a =3k +2
+ Néu a:3k+1:a2—1:(3k+1)2—1=(3k+1)(3k+1)—1:3k(3k+1)+3k33 ()
+Néu a=3k+2=a> —1=(3k+2)" —1=(3k+2)(3k +2)~1=3k (3k+2)+ 6k +3:3 (3)
Tu (1), 2), (3) va (2;3) =1, suyra a’ —1i6
Bai 6: Cho S=1-3+3*—3+..+3"% -3 . Tinh S va tim s6 du khi chia 3'™ cho 4.
Loi gidi
Tacd S=1-3+3"-3"+... +3%-3”
3§ =3-3"+3 3" +..+3” -3

1_3100
= 5+35=1-3"=45=1-3" :S:(%”

(1_3100) ) .
Vi S=T ma S 1a sd nguyén :>(1 - 3100): 4

= 3" chia cho 4 du 1.
Vay 3!% chia cho 4 du 1.
Bai7: Cho B=3+3"+3"+3"+..+3"
a) Chung to B chia hét cho 4.
b) Tim s du trong phép chia B cho 13

Loi giai
a) B=3+3"+3 +3"+... 43"
B=3+3)+3+3)+..+37 +3'
B=3.(1+3)+3.(1+3)+..+3”.(1+3)
B=34+34+..+3"4
B=(3+3+..+3")4:4
Vay B chia hét cho 4
b) Taco B=3+3"+3+3"+..+3"
Téng B ¢6 100 s6 hang ta nhém 3 s6 thanh mot nhom ta duge 33 nhom va thira ra mot sd:
B=3+3"+3+3)+ (3 +3°+3")+...+ (3" +3” +3')
B=3+3(1+3+3)+3(1+3+3*)+..+3%1+3+3°)
B=3+3>13+313+...+3%.13
B=3+(3+3" +..+3%).13
Vi (3% +3° +...4+3%).13 chia hét cho 13 nén 3+(3* +3° +...+3%).13 chia cho 13 du 3
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Vay sb du trong phép chia B cho 13143
Bai 8: Ching minh ring tong D=2+2%+2%+...4+2'% chja hét cho 3.
Tacd: D=2+22+23+...42100
D=(2+22)+(23+24)+-~+(299+2100)
D=2(1+2)+2° (1+2)+---+2% (1+2)
D=23+233+...42%3
D:3.(2+23+--~+299)33

Bai 9: Chung minh riang: 1+5% +5* +...+ 5% chia hét cho 26.
Taco: 1+5 +5 +..+5° +5% = (1+5°)+5* (1457 ) ...+ 5 (1+57)
=26+5%26+...+5°.26
=26(1+5" +..+5°) 126
Hay (1+5%+5'+..+5") 126
Bai 10: Cho B = 2+2>+2° +...+2” +2'™ . Tim s6 du khi chia B cho 7.

Loi gidi

Tacod: B=2+2"+2+..+2" +2'%
B=2+2*+2°+2H+(2° +2° +27)+..+ (2% +2” +2')
B=2+2"14+2+2)+2°1+2+2*)+..+2%1+2+2%)
B=2+2%7+2"7+..+2%7
B:2+7(22+25+...+298)

Vi 7(22 +2° +...+298) chia hét cho 7; 2 chia 7 du 2

nén 2+7(22 +2° +...+2°8) chia 7 du 2 hay B chia cho 7 du 2

Bai11: Cho M =4+4>+4° +4* +...+ 4. Ching to M chia hét cho 5.
Loi giai
Tacd: M =4+4>+4° +4* +.. +4
M =(4+42)+( 43 +44)+(45+ 46)+...+(499 +41°°) (100 s6 hang nhém thanh 50 tong nho )
M=4(1+4)+ 4 (1+4) + £ (1+4)+..+47(1+ 4)

M=45+45+45+...+4"5= 5.(4+43 + 454 4°")
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Do 4+4°+4° + ....+4” nguyén duong suy ra M chia hét cho 5
Bai 12: Cho B =999993"" —555557"°"  Chling minh rang B chia hét cho 5

Loi gidi
Ta co 999993 = 999993'.999993° = (999993*)" 999993° = (3)499 (-7)=(=1) (-7)="7

Lai c6 5555577 = 555557555557 = (555557°)" 555557 = (3)499 (-7)=(=1) (-7)=7

Suy ra B =999993""" —555557"7=_7-..7=..0:5
Vay B chia hét cho 5.
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CHUYEN DE PHEP CHIA HET VA PHEP CHIA CO DU

CHU PE 4: PHUONG PHAP QUY NAP TOAN HQC CHUNG MINH BAI TOAN
CHIA HET

PHAN I. TOM TAT LY THUYET

1. TINH CHAT CHUNG (7 e N)

1) a:b va bic thi a:c

2) aia vé6imoi a khac 0

3) 0:b v&imoi b khac 0

4) Bit ¢t sb nao ciing chia hét cho 1

2. TINH CHAT CHIA HET CUA TONG, HIEU

-Néu a,b cung chia hét cho m thi a+b chia hét cho m va a—b chia hét cho m

- Tong (Hiéu) ctia 2 s6 chia hét cho m va 1 trong 2 sb 4y chia hét cho m thi s6 con lai ciing chia hét cho
m.

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

3. TINH CHAT CHIA HET CUA 1 TiCH

- Néu mot thira sd ctia tich chia hét cho m thi tich chia hét cho m
-Néu a chia hét cho m thi bdi ctia a ciing 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”:b"

4. CAC TINH CHAT KHAC:

1) 0:a (a#0)

2) a:a;a:l (a#0)

3) a:b;bic=a:c

4) a:m;b:m= patqgb:m

5) a:(mn)=a:m;a:n

6) a:m;a:n;(m,n)=1=a:mn

7) aim ; bin=>ab:mn

8) ab:m;(bym)=1=a:m

9) ab’p (p la sb nguyén td) thi hodc a: phodc b p

5. CAC TINH CHAT SUY LUAN PUQC
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- Trong hai sb tu nhién lién tiép c6 mdt sd chin va mot sb 1.

- Tong hai sb tu nhién lién tiép 1a mot s6 1é.

- Tich hai s6 tu nhién lién tiép 12 mot sb chén.

- Tich hai sb chén lién tiép chia hét cho 8.

- Tong ctia hai sd ty nhién bat ky 13 mot s6 16 thi c6 mot sd tu nhién 13 sé chan.

PHAN II. CAC DANG BAI

1, Dang 1: Dung phuwong phap quy nap dé chirng minh mét biéu thirc (véi n 1a s6 mii) chia hét

cho mot so.

2, Dang 1: Dung phwong phap quy nap dé chitng minh mét biéu thirc (v6i n 1a co s6) chia hét cho

mot so.

3, Dang 3: Dung phwong phap quy nap dé chirng minh ding thirc.

Dang 1: Dung phwong phap quy nap dé chitng minh mét biéu thirc (véi n 1a sé mii) chia hét cho
mot so.

1. Phwong phap gidi:

Dé ching minh m6t ménh dé dung voi moi n € N” bang phuong phap quy nap toan hoc, ta thuc hién
cac budce sau:

PHUGONG PHAP 1:
Buwéc 1: Kiém tra ménh dé dung voi n=1
Buéc 2: Gia sit ménh dé dung véi n =k >1 ( gia thiét quy nap)
Buwéc 3: Can chimg minh ménh dé dung v6i n=Fk +1.
PHUONG PHAP 2:
Budc 1: Kiém tra ménh dé dung véi n=1 conghiala F, : 4
Buwdc 2: Gia sit ménh dé dung véi n=k >1 conghiala F, : 4
Buworc 3: Taching minh F,, —F, : 4.

I1. Bai toan:

Bai 1: Ching minh rang: 4" +5 chia hét cho 3 véimoi ne N,

Giai:

Dit 4 =4"+5

*V6oin=0,tacé 4,=4"+5=6: 3

* Gia sir ménh dé ding v6i n=k>0,suyra 4, =4 +5: 3

*Voin=k+1,xét 4, =4"+5=4" 4+5
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=4 3+1)+5 =4 3+4" +5
: 3 :
=4 :3

k+1

Vay 4" +5 chia hét cho 3 v6imoi neN.

Bai 2: Ching minh rang: 7" —1 chia hét cho 6 véimoi neN”.

Giai:

Pit 4, =7" -1

*Véin=1,taco 4, =7 -1=6: 6

* Gia sir ménh dé ding v6i n=k>1,suyra 4, =7 -1 : 6

*Voin=k+1,xét 4, =7""-1=7"7-1

6
16

=7 (6+1)-1 =7 6+7" -1

=>4,:6

Vay 7" —1 chia hét cho 6 véi moi ne N".

Bai 3: Ching minh rang: 9" —1 chia hét cho 8 véimoi neN".

Giai:

Pit 4, =9" 1

*Véoi n=1,taco A1:91—1=8 : 8

* Gia sir ménh dé ding v6i n=k>1 ,suyra 4, =9 —-1: 8

*Voin=k+1,xét 4., =9""-1=9" 9-1

+1

=9 8+1)—1 =9*. 8+9" -1
I

=>4, :8

Vay 9" —1 chia hét cho 8 véi moi ne N".

Bai 4: Chimg minh rang: 13" —1 chia hét cho 6 véi moi neN".

Giai:

bat 4 =13" -1

*Voin=1,taco 4,=13'-1=12 ! 6

* Gia sir ménh dé ding v6i n=k>1,suyra 4, =13 -1: 6

*Voin=k+1,xét 4., =13""-1=13"13-1

+1
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%/_J
16 )

=13 (12+1)-1 =13 12+13" ~1
H_/

=A4,..:6

k+1

Vay 13" —1 chia hét cho 6 v6i moi ne N".

Bai 5: Ching minh rang: 16" —1 chia hét cho 15 véimoi neN".

Gisi:

Pit 4 =16"—1

*Véin=1,tacd 4 =16'-1=15: 15

* Gia sir ménh dé ding v6i n=k>1,suyra 4, =16" -1 : 15
*Voi n=k+1,xét 4, =16 ~1=16". 16-1

—16". (15+1)=1 =16". 15+16" —1

15 215

=4 , :15

k+1

Vay 16" —1 chia hét cho 15 véimoi neN”.

Bai 6: Ching minh rang: 2*"*' +1 chia hét cho 3 vi moi ne N”.

Giii:

Pit B, =2 11

*Véoi n=1,taco 31222—123 i3

* Gia sir ménh dé ding v6i n=k>1,suyra B, =2*" +1: 3

*Voin=k+1 , X€ét Bk = 22(k+1)+1 +1= 22k+1+2 +1

+1
=22122 41=2"" 3 +1)+1

:3.22k+1+22k+1+1
. 3 B 3
=B, :3

22n+1

Vay +1 chia hét cho 3 véimoi neN".

Bai 7: Chting minh rang: 6>" —1 chia hét cho 35 voi moi n e N

Giai:
it B, =6 -1
*V&in=1,tacd B,=6"-1=35 1 35

* Gia st ménh dé ding véi n=k>1,suyra B, =6 -1 : 35
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*Voi n=k+1,xét B, =6""" -1=6". 6> -1

=6 35+1)—-1 =6 35+6% -1
T i35

=B, : 35

Vay 6> —1 chia hét cho 35 véimoi ne N".

Bai 8: Chung minh rang: 4" + 151 —1 chia hét cho 9 véi moi neN”.

Giai:
Dit C, =4" +15n—1
*Voin=1,tacd C,=4"+15.1-1=18 : 9
* Gia sir ménh dé diing v6i n=k >1,suyra C, =4" +15k-1: 9
*Véi n=k+1,xét C,,, =4 +15(k+1)—1
=44 +15k+14
=4.(4" +15k-1)—45k +18
=4.(4" +15k -1)+9(2 - 5k)

: 9 : 9
=C.,:9

Vay 4" +15n—1chia hét cho 9 v6i moi ne N".

Bai 9: Ching minh rang: 4" +6n +8 chia hét cho 9 véimoi neN”.

Giai:
bat D, =4"+6n+8
*Voin=1,tacd D1=41+6.1+8:18 : 9
* Gia str ménh dé dtng v6i n=k>1,suyra D, =4* +6k+8 : 9
*Voin=k+1,xét D, =4""+6(k+1)+8
=4.4" +6k+14
=4.(4" +6k+8)—18k+18
=4.(4" + 6k +8)+18(1—k)

: 9 19
=D, :9

Vay 4" +6n+ 8 chia hét cho 9 v6i moi ne N,

Bai 10: Chimg minh rang: 7" +3n —1 chia hét cho 9 véi moi ne N’

Giai:
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bit E, =7"+3n-1
*Véin=1,taco E,=7'+3.1-1=9 : 9
* Gia str ménh dé ding v6i n=k>1,suyra E, =7 +3k—-1: 9
*Voin=k+1,Xét E,_, =7"+3(k+1)-1
=77 +21k-7-18k+9
=7.(7" +3k-1)-9(2k —1)

19 : 9
=E.,:9

Vay 7" +3n—1chia hét cho 9 v6i moi ne N’

Bai 11: Ching minh rang: 4" +15n —1chia hét cho 9 véi moi neN".

Giai:

Pit £, =4" +151-1

*Voin=1,taco E =4'+151-1=18 : 9

* Gia st ménh dé ding véi n=k>1,suyra E, =4 +15k—1: 9
*Voi n=k+1,xét E,, =4 +15(k +1)—1

=445 +15k+15-1
=34 +15+4" +15k -1

:3.(4"+5)+Ek
Ma (4"+5) P 3=3.(4"45) 1 9
=>E.:9

Vay 4" +15n—1chia hét cho 9 véi moi ne N,

Bai 12: Chiing minh rang: 16" —157—1chia hét cho 225 véi moi neN”.

Giai:
Pit F. =16" 1511
*Voin=1,taco F, =16'-15.1-1=0 : 225
* Gia st ménh dé ding véi n=k >1,suyra F, =16" =15k -1 : 225
*Voin=k+1,xét F, =16" ~15(k +1)-1
=16.16" =15k —16
=16" —15k-1-15(16" -1)

TAI LIEU NHOM CAC DU AN GIAO DUC Trang 6



CHUYEN DE PHEP CHIA HET VA PHEP CHIA cO DU

= F,-15(16" -1)
Taco: 165 -1 15:>15(16"—1) P 225
= F, | 225

Vay 16" —15n—1chia hét cho 225 véi moi neN”.

Bai 13: Ching minh rang B, = 3*""' +2"*? chia hét cho 7 v&i moi neN.

Giai:
*V6in=0,tacé B,=3"+2"=7 17
* Gia sir ménh dé ding v6i n=k >0, suyra B, =3 4252 7
*Voi n=k+1,xét B, =370 4ok
=323 4222
=9(3% +257) - 7.2

=9.B, +7.2""

7

Vay B, =3"""+2" chia hét cho 7 v6i moi neN.

Bai 14: Ching minh rang B, =11""" +12°"" chia hét cho 133 v&imoi ne N".

Giai:
*Voin=1,tacod B =11"+12' =133 : 133
* Gia st ménh dé ding véi n=k >1,suyra B, =11 +12%" : 133
*V6i n=k+1,xét B, =112 412200
=11.117" +12%.122
=1L 122 (11+133)
zll.fé +133..122k’1

1133 2133
=B, : 133

Vay B, =11"" +12*"" chia hét cho 133.

Bai 15: Ching minh rang: 4.3"** +32n—-36 chia hét cho 32 véimoi neN.

Giai:
bit G, =4.3""" +32n-36

*V6in=0,tacé G,=4.3"+32.0-36=0 : 32

TAI LIEU NHOM CAC DU AN GIAO DUC Trang 7



CHUYEN DE PHEP CHIA HET VA PHEP CHIA cO DU

* Gia sir ménh dé ding v6i n=k >0, suyra G, =4.3%"2 +32k-36 : 32
*Voi n=k+1,xét G, =432 +32(k+1)-36

=9.4.3""7 +32k—4

=9(4.3% +32k —36) - 32(8k -32)

=9G, —32(8k—32)
—— \ ,

P32 P32

=G, ' 32

Vay 4.3 +321-36 chia hét cho 32 véimoi ne N.

Bai 16: Chiing minh rang: 3** -26n-27 chia hét cho 169 v&i moi ne N.

Giai:
bat G, =3"" -26n-27
*V6i n=0,taco G,=3"-26.0-27=0} 169
* Gia str ménh dé diing v6i n=k >0, suy ra G, =3 —26k—27 : 169
*Voi n=k+1,xét G, =3 -26(k+1)-27
=273 26k -26-27
=27(3%" 26k —27)+26.26k + 676

=27G, +169(4k+4)
169 £ 169

=G, | 169

Vay 3" -26n-27 chia hét cho 169 véimoi neN.

32n+3

Bai 17: Chung minh rang: +5 chia hét cho 8 véi moi ne N

Gidi: Ta sir dung phuong phap 2
bit G, =3 +5
*Voin=0,tac6 G,=3+5=32: 8
* Gia sir ménh dé ding v6i n=k>0,suyra G, =3"" +5 : 8
*Xét G, —G, =377 45— (37 +5)
_ 32ke5 _ 32443
=932+ 3%+

:32k+3(9_1) — 32k+3. 8 : 8
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Vay 32** +5chia hét cho 8 voi moi neN.

Bai 18: Chiing minh rang: 10" +18n—1chia hét cho 27 vdi moi ne N,

Gidi: Ta st dung phuong phap 2

Pit G, =10" +18n—1

*Véin=0,taco G,=1+18.0-1=0 : 27

* Gia sir ménh dé ding v6i n=k>0,suyra G, =10" +18k—1 : 27

*Xét G, —G, =10 +18(k +1)~1-(10" +18k —1)
=10°(9+1)+18
=9.(10" +2)

bat H, =10" +2

Taco H,=10"+2=3 3 va H, —H, =9.10": 3

Nén: G, -G, =9.(10°+2) i 27

Vay 10" +18n—1chia hét cho 27 véi moi neN.

Bai 19: Ching minh rang: 3* +40n-27 chia hét cho 64 véi moi ne N.

Gidi: Ta sir dung phuong phap 2
Pit G, =3 +40n 27
*Voin=0,tacod G, =3 +40.0-27=0: 64
* Gia sir ménh dé ding v6i n=k >0, suy ra G, =3*" +40k-27 : 64
*Xét Gy, — G, =3"""7 4 40(k +1) - 27— (3 + 40k -27)
=325 3203 40
=8.3"" +40
=8.(3" +5)
Ma 3% 45 chia hét cho 8 véi moi n e N (bai 17)
Nén: G, -G, =8.(3""+5) : 64

Vay 32" +40n-27 chia hét cho 64 v&i moi neN.

Bai 20: Chimg minh rang: 3" +40n- 67 chia hét cho 64 v&i moi ne N

Gidi: Ta st dung phuong phap 2
biat G, =3""" +40n-67
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*V&in=1,tacd G,=3+40.1-67=0 : 64
* Gia sir ménh dé ding v6i n=k >1,suyra G, =3*"' +40k—67 : 64
*Xét Gy, —G, =3 1 40(k +1) - 67— (3" + 40k - 67)
— 32k+3 _32k+1 +40
=8.3%"+40
=8.(3"" +5)
bat H, =3"""+5
Taco H =3'+5=32: 8va H_,—H, =3"""4+5-(3*"+5)
— 32k+3 _32k+1 — 8 32k+1 : 8
Nén: G, —G, =8.(3""+5) i 64
Vay 3" +40n-27 chia hét cho 64 véi moi neN”.
Dang 2: Dung phwong phap quy nap dé chirng minh mdt biéu thirc (véi n 1 co' s6) chia hét cho
mot so.
1. Phwong phap gidi:
Dé ching minh mot ménh dé dung véi moi n e N” bang phuong phap quy nap toan hoc, ta thyc hién
cac budce sau:
PHUCONG PHAP:
Buwéc 1: Kiém tra ménh dé dung voi n=1
Buwéc 2: Gia sit ménh dé dung véi n =k >1 ( gia thiét quy nap)
Buwéc 3: Can chimg minh ménh dé dung véi n =k +1

Ta dung mot s6 Hang dang thirc sau:

1.(a+b) =a* +2ab+b’
2.(a=b) =a’~2ab+b’
3.(a+b) =a’ +3a’b+3ab’ +b°
4.(a-b) =da*~3a*h+3ab* -b°

I1. Bai todn:

Bai 1: Ching minh rang véi n e N* thi #n° —n chia hét cho 3.

Giai:
bat 4, =n’—n

*Voin=1,taco 4 =1"-1=0: 3
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* Gia sir ménh dé ding v6i n=k>1,suyra 4, =k’ —k : 3
*V6in=k+1,xét A, =(k+1) —(k+1)

=k’ +3k> +3k+1-k -1

=(K* —k)+3(K +k)

H—/;V—/

:3 :3
=4, :6

Vay v6i n e N" thi n* —n chia hét cho 3.

Bai 2: Ching minh rang v6i n e N” thi #n* +11n chia hét cho 6.

Giai:
it 4, =n’ +11n
*Voin=1,taco 4 =P +11.1=12 } 6
* Gia sir ménh dé ding v6i n=k>1,suyra 4, =k*+11k : 6
* Vi n=k+1,xét A, =(k+1)7 +11(k+1)

=k’ +3k> +3k+1+11k +11
(k3+11k)+3(k2+k+4)

= (K’ +11k)+3(k(k+1)+4)

: 6 12
=A4..:6

k+1

Vay v6i n e N” thi n° +11n chia hét cho 6.

Bai 3: Chtng minh rang v6i n e N* ta luén c6 n® +3n* +5n chia hét cho 3.

Giai:
bit 4, =n’ +3n° +5n
*Voin=1,tacod 4 =P’+3.1°+5.1=9 : 3
* Gia sir ménh dé ding v6i n=k>1,suyra 4, =k>+3k> +5k : 3
*V&in=k+1,xét 4, =(k+1)° +3(k+1)° +5(k+1)
=k +3k* +3k +1+3k> + 6k +3+5k +5

=k’ +3k* +5k+3k* +9k+9
= A, +3(k*> +3k +3)

13

=>4, :3
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Vay v6i ne N” taludn co n’ +3n” +5n chia hét cho 3.

Bai 4: Chimg minh rang véi ne N ta ludn c6 2n° —3n® +n chia hét cho 6.

Gidi:
bat 4, =2n"-3n" +n
*Véin=1,taco 4 =2.'-3.1°+1=0: 6
* Gia sir ménh dé ding v6i n=k>1,suyra 4, =2k>-3k>+k : 6
$VGi n=kt1,xét A, =20k +17 =30k +1)* + (k+1)
=2k’ + 6k + 6k +2-3k> -6k —3+k+1
=2k’ -3k> + k + 6k’

= A4, +6k’
—— Y
ie 6

=>4,:6

Vay véi ne N taludn c6 2n° —3n* +n chia hét cho 6.

Bai 5 : Ching minh rang v6i moi s6 ne N” thi S = (n+1)(n+2)...(n +n) chia hét cho 2".

Giai:

*Vé&in=1,taco S,=1+1=2: 2'=2

* Gia st ménh dé dung véi n=k >1, suy ra S, =(k+1)(k+2)..(k+k) i 2

*Voin=k+1,xét S, =(k+2)(k+3)..[(k+])+(k+1)]
=2(k+1)(k+2)..(k+k)
=2.5,

Ma S, 28 =28, 2

=S, 2"

Vay v&i moi s6 neN" thi S, = (n+1)(n+2)...(n+n) chia .hét cho 2",

Dang 3: Dung phwong phap quy nap dé chitng minh ding thic.

1. Phwong phap giai:

Pé ching minh mdt ménh dé dang véi moi n € N” bang phuong phap quy nap toan hoc, ta thuc hién

cac budc sau:

PHUONG PHAP:

Buwéc I: Kiém tra ménh dé dang véi n=1

Buwdc 2: Gia st ménh dé dung véi n =k >1 ( gia thiét quy nap)
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Buwdc 3: Can ching minh ménh dé dang v6i n = k +1c¢6 nghia 1a khi n = k +1 ta ching minh vé

trai bang ve phai.

I1. Bai toan:

Bai 1: Ching minh rang véi n e N ta ¢6 dang thirc: 1+3+5+...+ (2n—1)=n>.

Giai:
*V&i n=1, ta co vé trai chi co mot sb hang la 1, vé phai béng I'=1
Vay hé thuc ding véi n=1
* Djt vé trai bang S, gia st dang thirc dung véi n =k >1
Tacla: S, =1+3+5+..+k-1)=k’
Ta phai ching minh dang thirc trén cling dung v6i n = k + 1, nghia 1a phai chimg minh:
14345+, +Qk+D)+[2(k +1)—1] = (k +1)?
That vay, taco: S, =S, +[2(k+1)—1]
=k’ +2k+1=(k+1)°

Vay dang thic trén ding voi moi ne N”.

Bai 2: Chimg minh rang véi n e N ta c6 dang thic: 2+5+8+...+3n—1 =—n(3n+1),

Giai:

13.1+1) _

* Vo1 n=1, taco veé trai chi c6 mdt so hang 1a 2, vé phai bang 2

Vay hé thuc ding véi n=1
* Pat vé trai bang S, gl su dang thic ding voi n=k >1

Téc 1a: S, =2+5+8+..+3k—1 = LCETD
Ta phai chirmg minh dang thirc trén ciing dung voi n = k +1, nghia 13 phai chtirng minh:

24548+ 3k 1)+ [3(k+1)—1] = (k+1)[(3;k+1)+1]

That vy, tir gia thiét quy nap, ta co:
S, =8 +3k+2

=—k(3l;+1) +3k+2

3k’ +k+6k+4
2
3K +2k+ 1) +k+1
2
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_ (k+ DB+ +1]
2

Vay dang thirc trén dung v6i moi ne N”.

. : . x , a2 , 1
Bai 3: Chung minh rang véi n e N ta ¢6 dang thie: 1+2+3+...+n= n(n2+ ) .
Giai:
L TR N U \ I ORNIER 1(1+1)
*Véi n=1, taco ve trai chi co mot so hang 1a 1, vé phai bang - =1

Vay hé thue ding véi n=1
* Pt vé trai bang S, gid su dang thirc dung voi n=k >1

_ k(k+D)

Tucla: S, =1+2+3+...+k

Ta phai chimg minh dang thirc trén ciing dung voi n = k +1, nghia 13 phai chtirng minh:

1+2+3+...+k+(k+1)=w

That vy, tir gia thiét quy nap, ta co: S =8,+k+1

_kk+D)

K +k+2k+2  (k+1)(k+2)

2 2
Vay dang thic trén ding voi moi ne N”.
Bai 4: Chimg minh rang voi ne N’ ta c6 dang thirc: 1.2+2.3+3.4+...+n(n+1)= w .
Giai:
*Véi n=1,taco vé trai bang 1.2 =2 , vé phai bang d+bd+2) _,
Vay hé thue ding véi n=1
* Pt vé trai bang S, gid su dang thirc dung voi n=k >1
Tucla: S, =1.2+23+3.4+...+k(k+1) :w
Ta phai chirmg minh dang thirc trén ciing dung voi n = k +1, nghia 13 phai chtirng minh:
124234344+ k(k+1)+(k+1)(k +2) = (k“)(k;z)(k”)

Thét vdy, ta c6: S, =S, + (k+1)(k+2)
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_ —k(k”;(k”) 1)k +2)

_ k(k + D)k +2) +3(k +1)(k+2)
3

_ (k+1D)(k+2)(k+3)
3

Vay dang thirc trén dung v6i moi ne N”.

Bai 5: Chimg minh riang v&i ne N ta co dang thirc: 1.2+2.5+3.8+...+n(3n—-1)=n’*(n+1).

Giai:
*Véi n=1,taco vé trai bang 1.2 =2 , vé phai bang 1*(1+1) =2
Vay hé thue dung véi n=1
* Pjt vé trai bang S, gldsu dang thirc ding véi n=k >1
Thcla: S, =1.2+2.5+3.8+...+k(Bk—1) =k’ (k+1)
Ta phai ching minh dang thuc trén ciing dang v6i n = k + 1, nghia 1a phai ching minh:
S, =1.2425+3.8+...+kBk -1+ (k+ DBk +2)=(k+1)*(k+2)
That vay, ta co: S,,, =S, +(k+1D)(3k+2)
=k*(k+1)+(k+1)(3k+2)
=(k+1)(k* +3k+2)
=(k+D(k+2)(k+3)

Vay dang thic trén ding véi moi ne N”.

Bai 6: Chimg minh rang v6i ne N ta co dang thirc: 1.4+2.7+3.10+...+n(3n+1) = n(n+1)*.

Giai:
*Véi n=1,taco vé trai bang 1.4 =4 , vé phai bang 1(1+1)* =4
Vay hé thue ding véi n=1
* Pt vé trai bang S, glasu dang thirc ding véi n=k >1
Tacla: S, =1.4+2.7+3.10+...+ k(3k +1) = k(k +1)
Ta phai ching minh dang thirc trén ciing dung v6i n =k +1, nghia 13 phai chirng minh:
S, =1.4+2.7+3.10+...+ kBk+1)+ (k+ D)3k +4) = (k +1)(k +2)
That viy, taco: S,,, =S, +(k+1)(3k+4)
=k(k+1)’+(k+1)(3k +4)
=(k+)[k(k+1)+3k+4]
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=(k+1)(k* +4k+4)
=(k+1)(k+2)
Vay ding thuc trén dang véi moi ne N,
Bai 7: Ching minh rang véi n e N* ta c6 dang thirc: %+%+é+...+21—n = 2’12:1 .

Giai:

0 T OUTTIR S SENUUREY -1 1
*Vo6i n=1, tacd ve trdi bang — , v€ phai bang ——=—
2 2 2
Vay hé thuc dung véi n=1

* Pt vé trai bang S, gid su dang thirc dung voi n=k >1

k_
Tuc 1a: S, :%+%+%+,_,+2ik:%

Ta phai chirmg minh dang thirc trén ciing dung voi n = k + 1, nghia 1a phai chimg minh:

1 1 1 1 1 2k+l_1
Sk+1=5+z+§+...+2—k+F:_2k+l
Thit vy, ta co: S,,, =S, + %
2F-1 1
TToF T ogE
k
_20 _1)+ 1
2.2k ok

2k+1 _ 2 1 2k+1 +1
= 2k+1 + 2k+l = 2k+1

Vay dang thirc trén dung v6i moi ne N”,

Bai 8: Chtrng minh rang véi n e N ta c6 dang thic: LR SN SO S
12 23 34 7 a(n+l) n+l

Giai:
I J A ISR 1 1 A 51 v 1 1

* V61 n=1, taco veé trai bing — =— , v€ phdi baing — =—
1.2 2 1+1 2
Vay hé thue ding véi n=1
* Pat vé trai bang S, gidsu dang thic ding voi n=k >1

1 1 1 1 k

=— +—+...+ =
1.2 23 34 k(k+1) k+1

Ta phai ching minh dang thuc trén ciing dang v6i 1 = k + 1, nghia 14 phai ching minh:
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1 1 1 1 k+1

Sk+1__ —t—+..+ + =
1.2 23 34 k(k+1) (k+1)(k+2) k+2
1

+—

(k+1)(k+2)

k 1

= +

k+1 (k+1)(k+2)

_ k(k+2)+1

(k+1)(k+2)

That vay, ta co: S,,, =S,

K42k +1

T k+)(k+2)
(k4D K+
Ck+D)(k+2) k+2

Vay ding thuc trén dang véi moi ne N,

Bai 9: Chimg minh rang v6i ne N ta co dang thirc: L+L+ ! +...+ ! S L
1.4 4.7 7.10 B3n—-2)(3n+1) 3n+l

Giai:
7, J A s~ 1
* Vo1 n=1, ta co vé trai bang ﬁ=

1

, vé phai bang 101 =4

S

Vay hé thue dung véi n=1
* Pat vé trai bang S, gl su dang thic ding voi n=k >1

1 ! ;

Tucla: S, =—+ ot =
1.4 47 7.0 Bk-2)(Bk+1) 3k+1

Ta phai chirmg minh dang thirc trén ciing dung voi n = k + 1, nghia 1a phai chimg minh:
1 1 1 1 1 k+1
Siy=—Ft—+—+..+ + =
1.4 4.7 7.10 (Bk-2)3k+1) @Bk+1)3k+4) 3k+4

N 1
Gk +1)(4k +4)

k 1
= +
3k+1 (Bk+1)(Bk+4)
_ kQGBk+4)+1
Bk+1)(3Bk+4)

That vay, ta co: S,,, =S,

3k +4k+1
Gk +1)(3k + 4)

_ (k+D@Bk+1)  k+1
C Bk+D)(3k+4) 3k+4
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Vay dang thuc trén ding véi moi ne N

Bai 10: Chting minh ring v6i moi s6 nguyén duongn > 2 ta co:
(1—lj.(1—lj.(1—ij...(1—izj _nl
4 9 16 n 2n

, vé phai béng —22+21 =%

Giai:
s ST 1 3
*Voi n=2,tacove traibang 1 -—=—
4 4
Vay h¢ thuc ding voi n=2

* Pjt vé trai bang S, gl su dang thirc ding véi n =k >2

Tuc la: S, :(1—1}(1—1).(1—ij...(1_izj:ﬂ
4)U 9)U 16 k)" 2k

Ta phai ching minh dang thirc trén cling dung v6i n = k + 1, nghia 1a phai chimg minh:

Sk+1:(l_lj.(l—l).(l—Lj...(l—ij.(l— 1 j: k+2
4 9 16 K (k+1)° 2(k+1)

1
That vay, taco: S, =S,.|l-——
al vay k1 k( (k+1)2j

_k+1 - 1
2k U (k+1)

k41 k(k+2) k+2
2k (k+1)*  2(k+1)

Vay ding thuc trén dang véi moi ne N,

2 _ n(n+1)(2n+1)

Bai 11: Chimg minh rang v6i ne N” ta co déng thic: 17 +22 +3% +...+n .

Giai:
*V&i n=1, taco vé tri bang 1' =1 , vé phai bang %:1
Vay hé thue dung véi n=1
* Pt vé trai bang S, gl su dang thirc ding véi n =k >1
k(k+1)(2k+1)

6

Tacla: S, =1 +2°+3* +..+k> =
Ta phai ching minh déng thirc trén ciing dung v6i n = k + 1, nghia 1a phai chirg minh:

S =P +2+3 +. +k+(k+1)’ = (ke Dk +62)(2k+3)

That vay, ta co: S,,, =S, +(k+1)’
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_ k(k+1)(2k +1) (k1)
6

_ k(k+1D)(2k +1) +6(k + 1)°
6
_(k+D[kQ2k+1)+6(k +1)]
- 6
_ (k+ D)2k +7k +6)
6

_ (k+D)(k+2)(2k +3)
6

Vay ding thuc trén dang véi moi ne N,
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