CHUYEN PE CHUNG MINH CHIA HET
DANG 1: CHUNG MINH CHIA HET

Bai 1: Chung minh rang:
a, ab+ba:1l b, ab—bai9 (a>bh) ¢, abcabc:7,11,13
HD:
a, Taco: ab+ha=10a+b+10b+1=11b+11b11
b, Tacé : ab—ba = (10a+b)—(10b+a) =9a—9b:9
¢, Taco : abcabc = abc.1001=abc.7.11.13:7,11,13
Bai 2: Chung minh rang:
a, (N+10)(n+15):2 b, n(n+1)(n+2):2,3 ¢, N> +n+1 khong :4,2,5
HD:
a, Taco: Néun lasé Ié thi n+15:2
Néu n Ias6 chin thi n+10:2, Nhu vay vi moi n 1a sé tw nhién thi : (n+10)(n+15):2
b, Tacé: Vi N(n+1)(n+2) 1a 3 s6 tw nhién lién tiép nén s& c6 1 s6 chia hét cho 2,1 sb chia hét cho 3
¢, Taco: n(n+1)+1 121 sb1énén khdng : cho 4,2 va co chir sb tan cung khac 0 va 5
Bai 3: Chitng minh rang:
a, (N+3)(n+6):2 b, n?+n+6 khong : 5 c, aaabbb:37
HD:

a, Taco: Néu n 1a sé chin thi n+6:2
Néu n I¢ thi n+3:2, Nhu vy véi moi n 1a sd tu nhién thi (n+3)(n+6):2
b, Tacd: N +n+6=n(n+1)+6, Vi n(n+1) latich hai sé tw nhién lién tiép nén chi ¢6 chir sb tan
cling 1 : 0,2, 6, Do d6 :N(N+1)+6 s& co tan cng 12 6, 8, 2 nén khong : 5
¢, Taco : aaabbb =aaa000+ bbb =a.11100+b.111=a.300.37 +b.3.37 chia hét cho 37
Bai 4: Chitng minh rang:
a, aaa:a ,37 b,ab(a+b):2 c, abc—cha:99
HD:

a, Tacd: aaa=a.111=a.3.37 chia hét cho a va chia hét cho 37

b, Ta co: Vi a, b 1a hai s6 ty nhién nén a,b c6 cac TH sau:

TH1: a, b cuing tinh chin 1é=> (a+b) 14 1 s6 chan nhuwu vay a+b chia hét cho 2

TH2: a, b khac tinh chan l¢ thi 1 trong 2 s6 phai ¢6 1 s6 chin khi d6 s6 d6 chia hét cho 2

¢, Tacé: abc—cha =100a+10b+c—(100c+10b+a)=99a—99c=99(a—c):99
Bai 5: CMR : ab+8.ba:9
HD:

Taco: ab+8ba=10a+b+8(10b+a)=18a+18b=18(a+b):9

Bai 6: Ching minh rang: ab(a+b)i2,va,beN

Bai 7: Chung minh riang sb c6 dang : abcabc luén chia hét cho 11
HD :
Taco : abcabc =a.10° +b.10* +¢.10° +b.10+ ¢ = a.10° (103 + 1) +b.10 (103 + 1) +c (103 n 1)

= (103 + 1) (a.lo2 +0.10+ c) = 1001(a.1o2 +b.10+ c) =11.91.abc:11
Bai 8: Tim n la sb tw nhién dé&: A=(n+5)(n+6):6n
HD:
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Taco: A=12n+n(n-1)+30 , Bé Aibn=>n(n-1)+30:6n
Tacé: n(n-1)in=>30:n=>neU(30)={1;2;3;5;6;10;15;30}
Va n(n-1):6=>n(n-1):3=>n«{1,;3,6;10;15;30}
Thir vao ta thdy ne{1;3;10;30} théa méan yéu cau dau bai
Bai 9: CMR : 2x+y: 9 thi 5x+7y: 9
HD:
Taco: 2x+Y:9=>7(2x+Yy):9=>14x+7y:9=>9x+5x+7y:9=>5x+7y:9
Bai 10: Ching minh rang:
a, Néu ab+cd 11 thi abcd 11 b, Cho abc—deg:7 cmr abcdeg:7
HD:
a, Taco: ab+cd =a.10+b+10c+d = (a+c)10+b+d = (a+c)(b+d):11 hay (a+c) — (b+d): 11
Khi d6 abcd i11 vi c6 (a+c) - (b+d) : 11
b, Ta co:
Ta co abcdeg =1000abc +deg =1001abc — (abc —deg) ma abc—deg:7 nén abcdeg:7
Bai 11: Chang minh rang:
a, CMR: ab=2.cd — abcd :67 b, Cho abc:27 cmr bca:27
HD:

a, Taco: Taco abed =100ab +cd = 200cd +cd = 201cd :67
b, Taco : Tacod abc:27 =>abc0:27 =>1000a +bc0:27 =>999a +a + bc0:27 => 27.37a +bca 27
Neén bcai27

Bai 12: Chang minh rang:

a, abcdeg:23,29 néu abc = 2.deg b, Cmrnéu (ab+cd +eg):11 thi abcdeg’1l

HD:

a, Taco : abcdeg =1000abc +deg =1000.2deg + deg = 2001deg = deg.23.29.3

b, Tacé : abcdeg =10000.ab+100cd +eg =9999ab +99cd + (ab+cd +eg):11
Bai 13: Chting minh rang:
a, Cho abc +deg:37 cmr abcdeg:37 b, Néu abcd :99 thi ab+cd:99
HD:

a, Taco : abcdeg =1000abc -+ deg = 999abc + (abc +deg) :37

b, Taco : abcd =100.ab +cd =99.%+(%+a)599 =>ab+cd:9

Bai 14: Chtng minh ring:m, Néu abcd 1101 thi ab—cd 101
HD :
Taco : abcd:101=>100.ab+cd =101.ab—ab+cd = 101%_(a—b_a)3101:> ab—cd 101
Bai 15: Chtiing minh rang:
a, 2a- 5b+6¢ : 17 néu a-11b+3c :17 (a,b,c € Z) b, 3a+2b : 17 <>10a+b : 17 (a,be 2)
HD:
a, Taco: a-11b+3c : 17 va 17a-34b +51c : 17 nén 18a-45b+54c : 17 => 9(2a-5b+6¢) : 17
b, Taco: 3a+2b : 17 va 17a-34b : 17 nén 20a—32b : 17 <=>10a— 16b : 17
<=>10a +17b — 16b 17 <=> 10a+b : 17
Bai 16: Chting minh rang:
a, abcd:29 &> a+3b+9c+27d:29 b, abc:21<a-2b+4c:21
HD:
a, Tacé : abcd =1000a+100b+10c +d :29=> 2000a+200b+20c+2d : 29
=>2001a — a +203b - 3b +29c - 9¢ +29d - 27d : 29
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=> (2001a+203b+29c+29d)- (a+3b+9c+27d) : 29 => (a+3b+9c+27d) : 29
b, Taco: abc =100a+10b+c :21 =>100a - 84a +10b — 42b + ¢ +63c : 21
=> 16 - 32b +64c : 21 => 16(a- 2b +4c) :21
Bai 17: Chang minh rang:
a, abcd 4 <> d+2ci4 b, abcd :16 — d + 2c+4b+8a:16 (c chin)
HD:
a, Taco: Vie, abcd:4 —>cdi4—10c+d:4—2c+d:4
b, Ta co: Vi abed :16 =>1000a+100b +10c +d :16 => 992a +8a +96b +4b+8c+2c+d : 16
=> (992a+ 96b+8c) + (8a+4b+2c+d) : 16, ma c chin nén 8c © 16 => (8a+4b+2c+d) : 16
Bai 18: Chirng minh rang:
a,Choa-b: 7cmr4at+3b:7 (abe 2) b, Cmr m +4n : 13 <>10m+n : 13
HD:
a,Taco:a—b:7nénd(a-b):7=>4a—4b+7b:7=>4a+3b: 7
b, Ta c6: m+4n : 13 => 10(m+4n) : 13 => 10m +40n — 39n: 13 =>10m+n : 13
Bai 19: Cho a,b la c4c s6 nguyén, CMR néu 6a+11b : 31 thi a+7b ciing : 31, diéu nguoc lai c6 dung khong?
HD:
Taco:6a+11b :31=>6(a+7b)-31b :31=>a+7b :31
Bai 20: Cho a,b 1 c4c s6 nguyén, CMR 5a+2b : 17 khi va chi khi 9a+7b : 17
HD:
Tacd:5a+2b :17 =>5a—68a+2b -51b : 17 =>-63a—49b :17 => -7(9a +7b) : 17 => 9a+7b : 17
Bai 21: Cho a,b la cac s6 nguyén, CMR néu 2a+3b : 7thi8a+5b: 7
HD:
Taco: 2a+3b :7 => 4(2a+3b) : 7 =>8a +12b : 7=> 8a+12b -7b : 7=>8a+5b : 7
Bai 22: Cho a,b la c4c sé nguyén, CMR néu a - 2b : 7 thi a-9b : 7, diéu nguoc lai c6 dung khong?
HD:
Taco:a—2b :7=>a-2b-7b :7=>a-9b : 7, Piéu nguoc lai van dung
Bai 23: Cho a,b la cac s6 nguyén va 5a+8b : 3 cmr
a, -a+2b: 3 b, 10a +b : (-3) c,a+16b : 3
HD:
a, Ta co: 5a +8b : 3=> 5a- 6a+8b-6b:3=>-a+2b :3
b, Ta co: 5a +8b :3 => 2(5a+8b) : 3=>10a+16b: 3=>10a+16b-15b: 3
¢, Ta cd: 5a +8b :3=> 5(a+16b) — 72b :3 =>a+16b : 3
Bai 24: Cho biét a-b : 6, CMR c4c biéu thirc sau ciing chia hét cho 6
a,a+5b b,a+17b c,a-13b
HD:
a, Taco: a-b :6 => a-b+6b: 6=> a+5b: 6
b, Tacod: a-b :6 =>a-b +18b :6=>a+17b : 6
c,Tacd:a-b :6=>ab-12b :6=>a-13b: 6
Bai 25: CMR : néu Xx+2:5 thi 3x—4y:5 va nguoc lai
Bai 26: Cho hai s6 nguyén a va b khong chia hét cho 3, nhung khi chia cho 3 thi ¢6 cling s6 du:
CMR: (ab-1) : 3
HD:
Ta cé: a= 3p+r, b=3g+r (p,q,r €Z, r=1,2) khi do6
r=1=>r>-1=0:3

ab-1=(3p+r)(3g+r)-1= 3p(3g+r)+r(3g+r) -1 = 9pg+3pr+3qr+r>-1
(3p+n)(3a+1)-1= 3p(3q-+n)+r(3q+1) pa+3pr+3q 2o r? 12303
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Bai 27: Chiing minh rang néu viét thém vao dang sau 1 sb tu nhién c6 hai chir s6 gdm chinh hai chit s6 ay
viét theo thir tu nguoc lai thi dugc 1 so chia hét cho 11.
HD:
Ta c6 : Goi sb tu nhién co 2 chit s 1a ab theo bai ra ta cé
abba:11 vi abba=1001a+110b=7.11.13a+11.10b
Bai 28: Chirng minh rang tong cua ba so tu nhién lién tiep thi chia het cho 3, con tong cua 4 so ty nhién lién
tiep thi khong chia hét cho 4
HD:
Gol ba} SO ty nhién lién tiép la a,a+1,a+2 xét tong »
Goi bon so tu nhién lién tiep la a, a+1,a+2,a+3 xét tong, ta dugc
a+(a+l)+(a+2)+(a+3)=4a+6/4
Bai 29: Chung minh rang tong cua 5 s6 chan lién tiép thi chia hét cho 10, con tong ciia 5 s6 I¢ lién tiép thi
khong chia héet cho 10
HD:
Goi 5 s6 chan lién tiép la a, a+2, a+4, a+6, a+8 xét tong, ta duoc:
a+(a+2)+(a+4)+(a+6)+(a+8)=5a+20:10 Vialasé chin
Tuong ty véi 556 1€ lién tiép : 2a—1,2a+1,2a+3,2a+5,2a+ 7, xét tong ta dugc
(2a-1)+(2a+1)+(2a+3)+(2a+5)+(2a+7)=10a+1510
Bai 30: Khi chi 135 cho 1 s6 ty nhién ta dwoc thuong 13 6 va con du, Tim sd chia va thuong
HD:
Goi s6 chia la x va s du lar, Khi d6 135=6x+r(0<r<X)
=>r=135-6x=>0<135-6Xx< X

T 135-6X>0=> 6x<135:>x<22%

Tu 135—6x<x:>x>¥:>x>19% , Vay x=20,21,22

Bai 31: Ban Théng hoc sinh 16p 6A viét 1 56 c6 hai chit s ma tong céc chir s6 clia n6 1 14, sau d6 ban
Thang dem chia s0 d6 cho 8 thi duoc du 1a 4 , nhung khi chia cho 12 thi dugc du la 3
a8, CMR ban Thang lam sai it nhat 1 phép chia
b, Néu phép chia thir nhat dung, thi phép chia cho 12 du bao nhiéu?
HD:
Goi sb can tim lan= ab
a, n chia 8 du 4 =>n chin va n chia 12 du 3=>n1é& => mau thuan
b, Via+b=14nén ab :3 du 2 khi d6 4ab chia 12 du 8
Néu phép chia thir nhat dting thi ab chia 8 du 4=> ab :4 =>3ab:12=>nchia 12 du 8

Bai 32: Chiing minh rang néu abc chia hét cho 37 thi bea va cab déu chia hét cho 37
Bai 33: Mot so tw nhién chia cho 7 du 5, chia cho 13 du 4. Néu dem s0 d6 chia cho 91 thi du bao nhiéu?
Bai 34: Tim 1 so tw nhién bi€t neu chia cho 17 thi dugc s6 du ding bang hai lan binh phuong cua so thuong
Bai 35: Ching minh rang khdng the ton tai 1 so tu nhién khi chia cho 21 du 7 va khi chia cho 84 laidu 3
Bai 36: Cho 4 so nguyén dwong khdc nhau théa man : tong cua hai so bat ki chia het cho 2 va tong cua ba so
bat ki chia het cho 3, Tinh gia tri nho nhat cau tong bon s6 d6 ’
Bai 37: Tim s6 tu nhién c6 4 chir s6 chia hét cho 5 va 27, biét rang hai so gitra cia n6 la 97
HD:
Goi sb can tim 12 a97b vi a97b :5 nén b = 0 hodic b =5 => 2 trudng hop
TH1: Vi b=0=>a970:27 =>a+9+7+0=2a+16:9=>a =2, Khi d6 s6 can tim 12 2970 thoa man
chia hét cho 27
TH2: V6i b=5=>a975:27 =>a+9+7+5=a+21:9=>a =6, Khi d6 s6 can tim 12 6975 khong
chia hét cho 27
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Bai 38:

Tim 1 sb c6 hai chit sé biét sé @6 chia hét cho tich cac chix sé cua nd

HD:
Goi s6 can tim 13 ab
=> ab=10a+h Ma abiab=>10a+biab=>10a+bia=>bia=>b=ka(keN)
Va 10a+b:b=>10a:b, ma do b chia hét cho a=> 10a =b.q =>10a = z.k.q=>10=k.q
Do k 1as6 ¢6 1 chit s6 nén k= 1;2;5 ,
Vi k=1=> a=b, ta cd cac s0 11,22,33,....99, c0 so 11,th6a man
V6i k=2=>b=2a, ta c0 cac so 12, 24, 36, 48, c6 cac so 12, 24, 36 thoa man
Vi k:5:? b;5a ta cd so 15 thoa man.
Vay cac so can tim la 11, 12, 24, 36, 15
Bai 39: Cho s tu nhién ab bang ba lan tich cac chir s6 caané, cmr b @ a
HD:
Ta co: ab =3ab=>10a+b=3ab=>10a+b :a=>b:a
Bai 40: Tim a, b, ¢ biét: 2009abc:315
HD:
Tacd: 316=5.7.9, Ma (5;7;9) =1=> 2009abc: BCNN (5;7;9)
Ta c6: 2009abc = 2009000 + abc = 315.6377 + 245+ abc
=> (245 + abc):315 => 315 € U ( 245+ abc)
Ma 100 < abc < 999 => 345 < 245 + ahc <1244 => 245+ abc e {630;945} => ahc < {385; 700}
Bai 41: Tim a,b biét: a-b=3 va (14a3+35b2):9
HD:
Taco: Pé: 14a3+35b2:9=>1+4+a+3+3+5+b+2=a+b+18:9=>a+b:9
maavablaséchd1chirsénén a+b=0,a+b=9,a+b=18
kéthop voia-b=3 détimavab
Bai 42: Tim a,b biét:c, 5a6b2:3va a - b=4
HD:
Pé 5a6b2:3=>5+a+6+b+2=a+b+13:3=>a+b+1:3
Do a, b 13 hai s tu nhién c6 1 chitu sé nén:
a+b=2a+b=5a+b=8a+b=11a+b=14,a+b=17,, Kéthop véi a—b=4 ¢étima,b
Bai 43: Tim a,b biét ring: (1999 +1a6):29
Bai 44: Tim a biét ring: (1999 +19a8):1997
Bai 45: Cho X—Y=7(X,y€Z), CMR céc biéu thirc sau chia hét cho 7
al 22x—y b/ 8x+20y c/ 11x+10y
HD:
a,Taco: X—y=7=>X-Yy:7=>X-y+2Ix:7=>22x-Yy:7
b, Taco: X—y=7=>(X—y)+(7x+21y):7=>8x+20y:7
c, Tach: x—y:7=>11x-11y:7=>11x-11y +21y:7 =>11x+10y:7
Bai 46: Cho A=111...1Gdm 20 chir s6 1: hoi A c6 chia hét cho 111 khdng?
HD:

Taco: 111=3.37, nén @é 111...1:111=>111...1:3 va chia hét cho 37

Taco: 111...1 (20 s6 1) c6 tdng cac chir s6 1a 1+1+1+...+1=20
khong chia hét cho 3 nén 111...17111
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Bai 47: CMR: néu 7x+4y : 29 thi 9x+y : 29
HD:

Taco: 7X+4yi9=>36x—29x+4y:9=>36x+4y:9=>4(9x+Yy):9=>9x+Yy:9
Bai 48: CMR néu abcd : 29thi a+3b+9c+27d chia hét cho 29
HD:
Taco: abcd:29 <=>1000a+100b+10c+d :29
<=>200a+200b+20c + 2d :29 <=> (2001a—1)+(203b—3b)+(29c ~9c)+(29d - 2d )29

<=>(2001a+203b+29c+29d)—(a+3b+9c+27d):29

<=>(69.29a+7.29b+29c+29d ) - (a+30b+9c+27d):29
Khi d6: a+3b+9c+27d:29
Bai 49: Chiing minh ring néu x,y 1a céc s6 nguyén sao cho (7x+3y):13 thi (5x+4y) ciing chia hét cho 13

va nguoc lai
HD:

Taco: 5X+4y:13=>4(5x+4y):13=>20x+16y:13=>7x+3y:13. Tir d6 ta di nguoc lai la ra
Bai 50: Cho A=n?+n+2, CMR A khdng chia hét cho 15 v&i moi sb tu nhién n
HD:

n*+n+2=n(n+1)+2, Vi n(n+1) latich hai s6 tu nhién lién tiép nén chi c6 chit sé tan cuing 1 :

0,2,6,Dodo: n(n +1)+2 s& ¢6 tan cuing 14 2, 4, 8 nén khéng : 5, vay A khang chia hét cho 35
Bai 51: Cho a,b 12 hai s chinh phuong 1¢ lién tiép, CMR : (a—1)(b-1):192
HD:

Tacé: Via, blasé lénén (a—1)(b-1):4

pat a=(2k-1)°,b=(2k +1)° = (a-1) =4k (k-1),(b-1) =4k (k +1)

Khi d6 :(a—1)(b-1) =16k’ (k-1)(k +1), ma k(k+1)(k+2):3

va k(k—-1),k(k+1) déu chia hét cho 2

Nén k*(k—1)(k+1)112=>(a—1)(b-1) =16k (k —1)(k +1):192,

Khi a, b 1a s6 chinh phuong 1¢ lién tiép

Bai 52: Tim sb nguyén té ty nhién n biét 2n+7 chia hét cho n+1 va 12n+1
HD:

Taco: 2n+7:n+1=>2x+2+5:n+1=>2(n+1)+5:n+1=>n+1eU(5)

Tuong ty :

2n+7:12n+1=> 6(2n +7)512n +1=>12n+42:12n+1=>12n+1+41:12n+1=>12n+1eU (41)
Bai 53: Tim x,y nguyén duong biét (x+1) chia hét cho y va (y+1) chia hét cho x
HD:

Ta c6 : Vi vai trd cua x, y binh dang nén gia s : X<y

Néu x=1=> x+1=22y:>{y:12:>(x; y)=(11),(42)

Néu x>2=>2<x< y=>{);:ii:>(x+l)(y+l):(xy+x+y+1)§xy = (X+y+1)ixy

X+y+1 1 1 1 .. &« A
== +—+— laso nguyén duong

Xy Xy

=
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Ma 2<x<y—>1+1+i<1+1+l:§ >1+£+i:1 (1)
X y xy 2 2 4 4 x y Xy

11 1 5 \ L.

—+-+—=—=>2x<5=>x=2, Thayvao (1) taco:

X X 2X 2x

<

_>1_1
X

1 1
_+_
y Xy
1

—+—+—=1=>y=3

2y 2y

Vay cac cap 6 (X : y) phaitimla: (1;1), (1;2),(2;1),(2;3),(3;2)
Bai 54: Tim 1 s6 c6 ba chit s6 biét s6 d6 chia cho 11 dugc thuong bang tong cac chit sé cua s6 d6
HD :

Ta c6 : Goi sé can tim 1a : abc
Theo bai rata co : abc=11(a+b+c)=>100a+10b+c=1la+11b+1lc

=>89a=b+10c =>89a =ch, Vi cb Ia sé cé hai chir sé nén 0 < a< 2
=>a=1,Khidotaco: 89=ch=>bc=98=>abc=198

Bai 55: Chimg minh rang : (n:6)=1 thi (n—-1)(n+1):24

HD :
Vi (n;6)=1=>n/2,ni3=>n=2k+Ln=3k+1Ln=3k+2

Voi: n=2k+1=>A=(2k+1-1)(2k +1+1) =4k (k +1):8
TH1: n=3k+1=>A=3k(3k+2):3=>Ai24
TH2: n=3k+2=> A=(3k+1)(3k +3):3=> Ai24

Bai 56: CMR: a""* —a":30,vai moi n 1a s6 nguyén duong
Bai 57: Chiing minh rang 2x+3y chia hét cho 17 khi va chi khi 9x+5y chia hét cho 17
HD:
Taco: 2x+3y:17 =>9(2x+3y):17 =>18x+27y:17 =>18x+10y:17 => 2(8x+5y):17
Khi d6 : 8x+5y:17 , Chitng minh tuong tu diéu nguoc lai
Bai 58: CMR: M =(a—b)(a—c)(a—d)(b—c)(b—d)(c—d) chiahét cho 12, Vsia, b, ¢, d la cac s
nguyén
HD:
Taco: M =(a-b)(a—c)(a-d)(b—c)(b—d)(c—d)
Trong 4 56 a,b,c,d chic chdn c6 hai s6 chia cho 3 c6 cling s6 du, Nén hiéu cuia ching chia hét cho 3,
Nhu vy M da chia hét cho 3 ’ ’ o ’
Lai co trong 4 s6 nguyén a,b,c,d hoic ¢6 2 s6 chan hoic 6 2 s6 1¢, Gia sir a,b 1a s6 chan, ¢,d 1a s6 &
Khi d6 (a—b),(c—d)i2=>(a-b)(c—d):4=>M:4
Hozc néu khong phai nhu trén thi trong 4 sb trén ton tai 2 s6 chia 4 ¢6 cuing sé du nén hiéu cua
chiing chia hét cho 4, Khi do M : 4 ’
Nhu vay M chia hét cho ca 3 va 4 nén M chia het cho 12 ,
Bai 59: M6t s6 chia cho 7 du 3, Chia cho 17 du 12 chia 23 du 7, hoi $6 d6 chia cho 2737 du bao nhiéu?
HD:
Goi s6 d3 cho 1a A, theo bai ra ta c6: A=7a+3=17b+12=23c+7 . )
Mat khac : a+39=7a+42=17b+51=23c+46=7(a+6)=17(b+3)=23(c+2) vay a+39 dong thoi chia hét cho
7,17,23
Ma 7,17,23 d6i 1 nguyén t6 nén A+39 chia hét cho 7.17.23=2737, vay A chia 27737 du 2698
Bai 60: CMR: A=8%+2%, chia hét cho 17
HD:
Taco: A= 8 +27=2"+42"=2"(2"+1) =2%17117
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Bai 61: Khi chia 1 s6 tu nhién gdm 3 chit s6 giéng nhau cho 1 s ty nhién gom 3 chit s6 gidng nhau ta dwoc
thuong 1a 2 va con du, Neu x0a 1 chit so ¢ so bi chia va x6a 1 chir s6 ¢ so bi chia thi thwong cua phép chia
van bang 2 nhung s6 du giam hon trudc 1a 100, Tim s6 chia va so bi chi lac dau?
HD:

Goi s6 bi chia liic dau |2 aaa va sb chia lac dau 1a bbb, s6 du luc dau lar

Taco: aaa=2bbb+r va aa=2bb+r—-100 nén

aaa—aa =2(bbb—-bb)+100=> a00 = 2b00+100=> a = 2b+1

Do a, b la c&c chir s6 nén ta c6 bang:
Bai 62: Cho D=1-2+3-4+...+99-100
a, D cd chia hét cho 2 khang, cho 3, cho 5 khdng? vi sao?
b, D ¢6 bao nhiéu wéc s6 tu nhién, bao nhiéu uéc sé nguyén?
HD:

a, Ta tinh dugc D= - 50, nén D c6 chia hét cho 2, va 5 nhung khong chia hét cho 3

b, D =-50 =2.5° nén co6 (1+1)(1+2)=6 uéc ty nhién, va co6 12 uéc nguyén
Bai 63: CMR : 10*"* +8 chia hét cho 72
HD:

10" 18 =1000...008 CO tong cac chir s 12 9 nén chia hét cho 9, va cé chir s6 tan cuing 1a 008 nén

e

chia hét cho 8, Nhu vay chia hét cho 8.9 =72

Bai 64: Cho A =999993"* —555557*7 CMR A chia hét cho 5
HD:

1996+1

Taco: A=(999993)""" —(555557) """ = 999993"** 999993° — 555557 555557

Bai 65: Cho 4 s6 tu nhién lién tiép I cho 5, khi chia cho 5 duoc cc s6 du khac nhau,
CMR: tong cua chiang : 5
Bai 66: Cho a,ne N”, biét a":5 , cmr a® +150 chia hét cho 25
HD:
Taco: a°:5 mab5 lasd nguyén td=>a5=>a?:25=>a’+150:25
Bai 67: Chiing minh rang néu a khong 1a boi cua 7 thi a® —1 chia hét cho 7
Bai 68: Chirng minh rang a° —a:10
Bai 69: CMR : p=n?+3n+5, khdng chia hét cho 121 véi moi s6 tu nhién n
Bai 70: Cho a,b 14 hai s6 nguyén, CMR : Néu 3a? +11ab—4b?:169 thi ab:13
Bai 71: CMR néu a, b 1a cac s6 ty nhién sao cho 5a+3b,13a+8b cuing chia hét cho 2003, thi a va b cliing
chia hét cho 2013

Bai 72: Chung minh riang: 817 —27° —9" chia hét cho 405
Bai 73:Choa, b e N , théaman sé M =(9a+11b)(5b+11a) chiahét cho 19, Hay giai thich vi sao M

chia hét cho 361
HD:

Ta c: M =(9a+11b)(5b+11a):19 ma 19 Ia sé nguyén té nén 9a+115:19 hoac 5b+11ai19
Xét M =3(9a+11b)+(5b+11a)=27a+33b+5b+11a=38a+38b=19(2a+2b):19

+Néu 9a+11b:19=>3(9a+11b):19 ma Ni19=>5b+11a19 (1)

+Néu 5b+11ai19 , ma Ni19=>3(9a+11b):19=>9a+11b:19 )

Tir (1) va (2) suy ra: (9a+11b):19 va (5b+11a)i19=> Mi19* =361
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Bai 73: Cho hai s6 tw nhién a va b théa man : m =(16a+17b)(17a+16b) 1a 1bdi sb cua 11, CMR : S6 m

ciing 1a mot boi s6 cua 121
HD:

Vi 11 la s6 nguyén t5: ma m = (16a+17b)(17a+16b):11=> 16a+17b:11 hojc 17a+16b:11
Khong mat tinh tong quat: gia sir: 16a+17b:11 , ta cn ching minh (17a+16b):11
That vay: 16a+17bi11=>2(16a+17b):11=>33(a+b)+b—-aill=>b-aill=>a-bill
Lai co: 2(17a+16b) =33(a+b)—a+bill=>(17a+16b):11
Vay (16a+17b)(17a+16b):11.11=121
Bai 73: Cho a, b 1a hai s6 nguyén thoa man: (17a+ 5b)(5a +17b) chia hét cho 11,
Ching minh rang : (17a+5b)(5a+17b):121
BAi 73: Cho a, b 4 hai s6 ty nhién. CMR: ab(a® —b°)(4a’ -5’ )5
Bai 73 : Cho a, b 1a hai s6 nguyén. CMR: ab(a2 +b2)(a2 —b2)230

Bai 74: Cho a, b 1a cac s6 nguyén duong sao cho : a+1,b+2007 chia hét cho 6. CMR: 4° +a+b:6
HD:

ViaeZ =>4° El(mod3) = 4“+250(m0d3)
Ma 4“+250(m0d2) =>4742:6
Khiddétaco: 4°+a+b=4"+2+a+1+b+2017-2010:6
Ma a+1:6,b+2017:6 =>4 +a+b'6
Bai 75: Cho A:£+i+...+i , CMR : A khéng la sé ty nhién
11 12 40
HD:

Ta quy dong tong A, Khi d6 mau s s& la tich cua 2° voi cac thira 6 1¢ nhé hon 40 va 1im hon 10
Goi k11, k12, k13, ..., k40 la cac thira s6 phu tuong tng
(k11+k12+...+ k40)

2°.11.13.....39

VSR S o . . . <z Y
phan so 2 ¢6 mau chtra 2°, nén trong cac thira s6 phu k11, k12, ... k40 chi c6 k32 1a s6 ¢, con lai cac thira

Khi d6 tong A c6 dang : A=

, Trong 30 phan sé caa tong A, chi ¢ duy nhat

s phu khac déu chin vi c6 it nhat 1 thira s6 2, Khi d6 phan s6 A c6 Méu chia hét cho 2, con tir khdng chia
hét cho 2 nén A khéng la s6 tu nhién

Bai 76: Cho A:1+l+l+...+i, CMR : A khong 12 s6 ty nhién
2 3 100

HD:
Ta quy dong tong A, Khi d6 mau s6 s& la tich cua 2° véi cac thira 6 1¢ nho hon 100
Goi k1, k2, k3, ..., k100 la céc thtra s6 phu tuwong tng

(k1+k2+...+Kk100)

2°35.7....99

Trong 100 phén sb cua tong A, chi ¢6 duy nhit phan sb 6_14 c6 mau chira 2°,

Khi d6 tong A c6 dang : A=

nén trong cac thira so phu k1, k2, ..., k100 chi c6 k62 1a s6 I¢, con lai cac thira s6 phu khéc déu chin
vi €0 it nhat 1 thura s6 2, Khi d6 phan so A ¢6 Mau chia het cho 2, con ta khdng chia het cho 2 nén A
khéng la s6 tu nhién
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Bai 77: CMR: A—%+;+ +% thi A khong 1a s6 tu nhién

HD:
Ta quy dong tong A, Khi d6 mAu s6 s& la tich cua 2° voi cac thira 6 1¢ nhé hon 50, 16n hon 1
Goi k2, k3, k4, ..., k50 la cac thtra s6 phu tuong rng
L ] (k2+k3+...+k50)
Khi @6 tong Acodang: A= 5 ,
2°.3.5.....50
, , i . . .1,
Trong 49 phan so cua tong A, chi co duy nhat phan so 2 c6 mau chira 2°
nén trong cac thira s6 phu k2, k3, ... k50 chi ¢6 k32 1a 56 I¢, con lai cac thira s6 phu khac déu chin vi
co it nhat 1 thtra s6 2, Khi d6 phén so A c6 Mau chia hét cho 2, con tu khong chia het cho 2 nén A
khong la so ty nhién
Bai 78: Cho 50A = 4 @+...+£+i CMR A khong 1a s6 ty nhién?
1 2 48 49’
HD:
S0A=|1+ 4—8 l+£ +..+ 1+£ 1+i +1
2 3 48 49
50A—5—O 50+50+...+50 >0 —=50| = 1 1 +i
2 3 4 49 50 2 3 50
111 1 , : s . N A
= A= E+§+Z+...+% , Theo chirng minh cua bai 24 thi A khéng la s6 tu nhién
. 1 11 1
Bai 79: Cho A=1+=+>=+=+..+—=—, Chang minh rang b:2431
2 3 4 18 b
HD :

Tach 2‘431:17.13;11 i
Quy dong A ta thay rang b=1.2.3.....18 c0 chua 17.13.11

GV:Ngb Thé Hoang_THCS Hop Bic
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DANG 2 : CHU SO TAN CUNG VA PONG DU THUC
A. Ly thuyét:

+ M6t sb 6 chir s tan cung 14 : 0; 1; 5; 6 khi nang 1én liy thira n =0 thi dwoc s6 ¢d chir s6 tan cing 1a
chinh n6 (0; 1; 5; 6)
+S6 ¢6 chir s6 tan cung 13 2; 4; 6 khi nang 1én liy thira 4 duoc s6 6 chir sb tan cung 12 6
+ S ¢6 chir s6 tan cung 1a 3; 7; 9 khi nang 1én lity thira 4 duoc s6 ¢d chit s6 tan cung la 1
Chay1:

+ 1 s ty nhién bét ky nang 1én liy thira 4k+1 thi chit s6 tan cung khong thay doi

+S6 ¢6 tan cung 13 3 khi nang 1én lity thira 4n+3 duoc So c6 chir SO tan cung la 7

+S6 ¢6 tan cung 13 7 khi nang 1én lity thira 4n+3 dugc sb ¢6 chi sb tan cung 1a 3

+S6 ¢6 tan cung 13 2 khi nang 1én lity thira 4n+3 dugc sb ¢6 chir s tan cung 1a 8

+S6 ¢ tan cung 1a 8 khi nang 1én lity thira 4n+3 duoc s6 ¢6 chir s tan cung 1a 2

+ Con lai chir s tan cung 12 0, 1, 4, 5, 6, 9 khi nang 1én lily thira 4n+3 duoc tan cing la chinh nd
+ 4. Néu avab c6 cing sb du khi chia cho m thi a dwoc goi 1a dong du véi b theo modum m

KH: a=b(modm)

Vidu: 3=-1(mod4) 5=11(mod6) 18=0(mod6)
+ 5. Mot sb tinh chat vé dong du:

) a=b(modm
+ Néu: { ( ):>azc(modm)

b=c(modm)
a=b(modm)

+ Neéu =>a-+c=b+d(modm)
c=d(modm)
a=b(modm

+ Néu: ( )_> a.c=h.d (modm)
c=d(modm)

+Néu: a=b(modm)=>a" =b"(modm)
+Néu a=b(modm) vad la UC(a; b) thoa man: (d; m) =1thi a:d=b:d(modm)

+Néu a=b(modm),d eZ, théamén: d eUC(a;b;d):>gzg(mod§j

Cha'y : Khéng duoc chia 2 vé cua dong du thic
Vidu: 2=12(mod10) =>1=6(mod10) , diéu nay la sai.

B. Baitap ap dung :

Bai 1: Tim s6 du trong phép chia 2004%* khi chia cho 11

HD:
D4u hiéu chia hét cho 11 1a hiéu chi s6 hang 1é véi chir s6 hang chan tinh tir bén trai chia hét cho 11
Taco: 2002:11=> 2004 = 2(mod11) => 2004** = 2*°** (mod11)
Ma 2° =1(mod11) => 20042 = 2.2%% = 2% (2°)™ (mod11) = 2* (mod 11 =5(mod11))

Vay 2004”°* chicho 11 du 5

Bai 2: Tim s6 du khi chia A=1944%*% cho 7
HD:

Ta co: 1944 = —2(mod7) =>1944%% = (-2)"" (mod 7)
Ma (-2)° =—1(mod)7 => 1944 = (—2°)"" (mod 7) = (~1)** (mod 7) =1(mod 7)
Vay 1944*** =1.(-2)(mod7) hay A chia cho 7 du'5

11
GV:Ngb Thé Hoang_THCS Hop Bic



Bai 3: Ching minh rang: A=6"" —1,B =6"" +1 déu la boi sé cua 7
HD:
Taco: 6=(-1)(mod7)=>6"% =1(mod7)=> A=0(mod7) => A7
Chang minh tuong tu véi B
Bai 4: Tim sb du trong phép chia: 1532° —1 khi chia cho 9
HD:
Ta c6: 1532 =2(mod9)=>1532° =2°(mod9)=5(mod9) , Nén 1532° —1=4(mod9)

Bai 5: Chung minh rang: A=7.5""+12.6":19
HD:
Taco: A=7.25"+12.6" Vi 25" =6"(mod19)=>7.25" =7.6" (mod19)

= A=7.6"+12.6"(mod19) =6"19(mod19) = 0(mod19) => Ai19

Bai 6: Tim du trong phép chia: 3°** chia cho 13
HD:

Taco: 3 =1(mod13)=>(3°)" 3% =3?(mod13) , Vay s6 du 12 9

Bai 7: Chitng minh rang : 2° —4:31
HD :

Taco: 2°=32=1(mod31)=>(2°)" .2 =4(mod)31=> A= 2% — 4 =0(mod 31)

Bai 8: Chtng minh rang : 2222°% 4+ 5555%22:7
HD :

Taco : 2222 =(-4)(mod7)=> 2222%% = (-4)""(mod 7)

Va 5555 =4(mod 7) => 55557 = 4% (mod 7) , Khi d6 :

A=(—4)"" +4%2 (mod7)

Ma: (—4)™ = (—4)"" 472 = A= 472 (3" +1)(mod7)

Xét (4% -1), c6 4°=1(mod7) =>4 =1(mod7) =>4"*-1=0(mod7) , hay A:7

Bai 9: Tim du trong phép chia : 5°° + 7% khichia cho 12
HD:

Taco: 5° =1(mod)12 =>5" =1(mod)12
Va 72 =1(mod)12 =>7* =1(mod12) , Khi d6 s6 du 1a 2

Bai 10: Tim sd du cuia A=776"°+777"7" + 7787 | khi chia cho 3 va chi cho 5
HD :

Taco: 776 =(—1)(mod3)=> 776" =1(mod 3)
777 =0(mod3) =>777"" =0(mod 3)

778 =1(mod3) => 778" =1(mod3) , Khi d6 A chia 3 c6 du 1a 2

Mit khac : 776 =1(mod5) => 776" =1(mod5)

777 =-3(mod5) => 777" =(-3)""" (mod5)

778 =3(mod5) => 778" = 3" (mod5)

Khi d6 A=1-3""+3™(mod5)=1+3.3"" —3" (mod5)=1+3"" (3-1)(mod5) =1+2.3" (mod5)
Ma 3° = ~1(mod5) => 3™ =(3*)"" .3(mod5) = 3(mod5)

Vay A=1+2.3(mod5)=2(mod5) hay A chia 5 du 2
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Bai 11: Tim sd du cua A= 3% +4%% khi chia A cho 11 va khi chia cho 13
HD:

Taco: 3° =1(mod11) =>(3*)" =1(mod11)
Va 4° =1(mod11) => (4°)" =1(mod11) , Khi d6 A chia cho 11 du 2
Mzt khac: 3° =1(mod13) => (3°)" .3=3(mod13)

Va 4% =-1(mod13)=> (4°)" .4 =4(mod13) , Khi d A chia cho13 du 7
Bai 12: Tim chit sb tan cuing cua c4c sb sau:

20002008 . 11112019 . 20072017 . 13582018 . 234567 . 5235 . 204402 . 20133102 . 10201040
Bai 13: Tim chit sb tan cung cua:
a, 9% b, 45
HD:

T S ) i 4k +1
a,Tacd: 9° lalsolénénchidcd2TH la
4k +3
TH1: 9%*=0%9=_19=.9
TH2: 9%®=9% 9= 19°=..9

. ; . ) ) . |4k +1
b, Tathay : 5° lalsblénénchiad4cod2 THIA:
4k +3
Bai 14 : Cho A=17%% —11%% _3%% Tim chir s6 tan cing cua A
HD :

Tacd: A=..1-..1-..1=..0-..1=..9
Bai 15: Cho M =17% +24* —13% | Chitng minh rang: M :10
HD:
Tacd: M=..7+..6-..3=..0=>M:10
Bai 16: Chung minh ring: C=9" +3:2(¥neN,n>1)
HD:
Tacs: C=9% =9*?" =81 = 1=>C=.1+3=..412
Bai 17: Chiing minh rang: A=8'"—2':10
Bai 18: Tim chir s6 tan clng cua céc sé sau: 2222%°%;2018%%*; 20057
Bai 19: Chting minh rang:
a, 2™ +35 b, 9™ +1:10 c, 7" -1:5
Bai 20: Chting minh rang: 2" +1:5
Bai 21: Chiing minh ring s6 ¢6 dang: A=2" +1(neN,n>1) c6 chi s6 tan cing la 7
HD:
Tach: 4"=4""" =44 = A=2" +1=2*""4+1=(16)" +1=..7

Bai 22: Chung minh ring s6 ¢6 dang: B =3" +4:5(¥ne N,n>2)
HD:
Taco: 2" =22"2 =42 > B=3 +4=3"" +4=_.1+4=..55
Bai 23: Chung minh ring s6 ¢6 dang C =3* -1:10(Vne N,n>1)
HD:
Taco: 4" =4 =44 = C=3" —1=(3")" —1=(8)" -1=1-1=1010
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Bai 24: Tim chir s6 hang don vi cua:
a, 666611 + 11111 _ 665
b, 10" +555" +666",(Vn e N,n >1)

¢, 99992" + 999" +1o",(n c N*)

d, 2018*" +2019*" +2007*", (n eN *)

Bai 25: Tim chit sb tan cling cua c4c sb sau:
a,A=2"-5(n>0,n €N) b, B=2*"2+1 (neN) c,C=7""-1(neN)
HD:

a, Tacod: A= 2““—5=(24)”—5=(1_6)”—5=75—5= ..... 1

b, Taco: B=2""24+1=2"441=_.64+1=..5
c,Taco6: C=7"-1=..1-1=...0

Bai 26: Tim chit s6 tan clng cua cac sb sau:

a, D= 2% +1 b, E= 2% +1

HD:

a, Tach: 2" =022=02 902 =4 202 => 22 = %% = (2%)?" =6

b, Taco: 4" =4""1 =44 =2 =2*"" =(2)"" =..6
Bai 27: Chang minh rang:
a, A= 2% _15 b, B= 2% +4:10 ¢, C= 9% —110
HD:
a, Taco: 22 —1=2"-1=15'5
b, Taco: Tacd 2% cotanclng la 6
(. AN _ Al+n-1 -1 __ o2 _ 22t _ (a2\2"! "1 1_" N
c,Taco: 2"'=2""=22"=9" -1=9 -1=(9)" -1=..1-1=..0:10
Bai 28: Chting minh rang:
a, E= 2" +3:5 b, F= 92" +1:10 c, H= 7" —-1:5
HD:
a, Taco: 21 4+3=2"2+3=..62+3=.5
b, Taco: 92" +1=92"9+1=..19+1=...0
c, Taco: 7°" —‘1=.Tl—1=7)
Bai 29: Chirng minh rang:
a, I= 2" +1:5 b, K=3 +4:5(n>2) ¢, M= 3" —1:10(n >1)
HD:
a, Tach: 22 4+1=2"2211=.64+1=..0
b, Taco: 2"=22"2=222"2=42"? =3 +4=3""" 14=_1+4=.5
cTaco: 4"=4"""=4.4"" =3" -1=3"" _1=..1-1=..0
Bai 30: Chitng minh rang:
a, D= 3" +2:5 b, G= 9°"—1ica2va 5
HD:
a, Taco:3" +2=3"3+2=..13+2=.55
b, Taco: 9" —1=..1-1=..0
Bai 31: Trong cac so sau so nao chia hét cho 2,5 10
a, 3 +1(neN) b, 2" —2(neN)
HD:
a, Taco: 3™ +1=3"3+1=..13+1=..4
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b, TacH: 2" —2=2"2-2=.62-2=..0
Bai 32: Trong cac sb sau sb nao chia hét cho 2,5 10
a, 22 +4neN,n=2) b, 9“ —6(neN,n>1)
HD:

ol

a,Tach: 2" =222 =202 4" 2 = 0% 4 4=2%" 4 4= 6+4=..
b, Taco: 4"=4"""=44""=9" —-6=9""" -6=..1-6=..5

Bai 33: Chirng minh rang:

a, 9420 - 351% : 5 b, 995 — 984 +973 962 :2va 5

HD:

15

a, Taco: (942') —(351)" = .6—...1=...5i5
b, Tacé : 99° 98" +97° 967 = 99°.99 98" +97° — 967

=..199—..6+....3—....6 =.....0 Hién nhién chia hétchoca 2 va5
Bai 34: Chting minh rang:
a, 17% + 24" —13%110 b, 812 —212:10
HD:

a Taco: 175 +24* —13% =17 17 +24* -13%°13=...117+...6—...113=...0 thi chia hét cho 10

b, Taco:; 8% -2 =g 8> 2% 22 = 664—...64=...4—..4=..0 nén chia hét cho 10
Bai 35: Chting minh rang:
a, 36% —9':45 b, 10 +8:72
HD:

a Taco: 36®-9°=..6-9°9°=..6-...181=..6—-..1=.5
Chia hét cho 5, va ta thiy 36:9 =>36%:9,9'°:9 =>dpcm
b, Taco : 10%® +8=10....00+8=1000...008:8 va co tong cé4c chir s6 1a 9 nén chia hét cho 9
Khi d6 chia hég cho 72
Bai 36: Chitng minh rang:
a, 8+2%:17 b, 16° +2%:33
HD:
a, Taco: 8 +2% = (23)8 +2%0 =% 4 00 % (24 +1) =2%17:17
b, Tacod: 16° +2% = (24)5 $215 =020 4 Q15 18 (25 +1) —2%33:33
Bai 37: Chting minh rang:
a, 10° —57:59 b, 817 —27° —92:45
HD:
a, Taco: 10°—5' =(25) -5 =2°5°—5 =5°(2° -5)=5°59:59
b, Ta c6: 81" —27° ~9" =(3" )7 —(33)9 (3 )13 =3% 37 3% =3% (3 -3-1)=3".5=3"45!45
Bai 38: CMR:
a, 2008 +2008% : 2009 b, 12345°%8 _12345°%77:12344
HD:
a, Taco: 2008 +2008% =2008% (2008 +1) =2008%.2009:2009

b, Ta c6: 12345°" —12345°" =12345°" (12345—1) =12345°".12344:12344
Bai 39: Cho n 14 sb tu nhién, CMR : A=17n+111...1 (nchits6 1) : 9
HD:
Taco: A=18n—n+111....1 ) ’ ‘
S6 1111....1 c6 tdng cac chir s6 1a 1+1+1+1+....+1 c6 n s6 1 nén biang n
Khi 6 A=18n—n+1111....1 ¢6 18n:9 nén can 1111....1-n chia hét cho 9
ma 1111.....1 - n ¢c0 tong cac chir so 1a 0 nén chia hét cho 9
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Vay A chia hét cho 9

Bai 40: Tim chix s6 tan clng cua tong sau: S = 2' +3° +4° +....2004%%

HD:
Ta thay moi lily thira trong S déu ¢6 s6 mi khi chia cho 4 thi du 1 ,
Nén tong S ¢6 chir so tan cung la: 2+3+4+...+2004 =9009 => S ¢0 chir so tan cung 12 9

Bai 41: Tim chix s6 tan cing cua: T =2° +37 + 4™ +.... + 2004%*

HD:
Ta thaiy mot luy thura trong T déu c6 dang chia 4 du 3,
Nén tong T c6 chir so tan cung la :
(8+7+4+5+6+3+2+9)+199(1+8+7+4+5+6+3+2+9)+1+8+7+4=9019
Vay chir s6 tan ciing cia T 12 9

Bai 42 : Tim so du cua :

a, A=2"+3+4°+...+ 2003 khi chiacho 5

b, B=2%+3"+4" +...+2003" khi chiacho 5

Bai 43: Tim chix sb tan cing cua :

a, C=2%+3+4" +...+2004%"

b, D =2%+3%4+4% . +2004%"

Bai 44: Chang minh rang chix sé tan cling cua 2 s6 sau giéng nhau:

a, A=2+3+4°+...+2005°° va B=2>+3" +4" +...+2005"

Bai 45: Tim chit s6 tan cung cua:

a, A=10"+12° +14" + ...+ 2014 + 2016"°"

b, B=9° +11" +...+ 2015"% + 2017

c, C=5 +7"+9" +..+2015"% + 2017

d, D=21°+23" + 25 + ...+ 2017%% + 2019

e, E=20%"+22% +24° + ... +98%° +100%"

f, F=2°+3%+4"°+..+2004%"

Bai 46: Tim chit s6 tan cling cua:

a, A=19" +7,(n>2) b, 2017% +2016(n>2)

Bai 47: Tim chir s6 tan ciing cua: C =1999* +1997% +1996* +2017(n > 2)

Bai 48: Tim sd tu nhién n dé n* +1:10
HD:

Taco: 10=4.2+2, nén n*° +1= (n“)2 n?+1:10 => (n“)2 .n? phai c6 tan cling 1a 9=> n=3 hoic n=7

Bai 49: CMR: 999993 —55557'%":5
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Chay: )
Poi véi tim 2 chir so tan cung:
+ Vi cac chir s6 ¢6 tan cung 1a 01, 25, 76 thi nang 1én lity thira bao nhién (Khac 0) déu c6 2 chit s6 tan cling
la chinh nd
+ Céc sd 26" lubn cd tan cung 1a 76 (n>1)
+ Céc s6: 2'°,3” c6 tan cung 14 76 va 01
+ COn lai dwa 1én liy thura 2,4,5 thi sé& tré vé 76 hoac 01
Bai 1: Tim 2 chit s6 tan cung cua: 2'%,3'°
HD:
Taco: 2% = (210) (_76) .76 Va3®= (320) ( 01) =..01

Bai 2: Tim 2 chit s6 tan cung cua : 51**,99%,6°°;14' 16"
HD:

Taco: 51 =(51°)" 5= 01)25.51=...

il
[

99% = (992)".99 = (01)49.99;..99
6% = (651336)_...76.6:....56

1401 1611 = 2241 — (2242) 224 =..76.224 = ..24

Bai 3: Tim 2 chit s tan cling cua: 51%,512¢*1, 992", 992" 99%” g% 1 6%
HD:

Tathdy: 99°; thdy 99% 1a1s6 1¢ nén 99% =2n+1=>99"" =99 (neN,n>1)
=> 997" =99.(99%)" =99...01=...99

Bai 4 :Tim 2 chu sb tan cling cua : 72°%,9% | 7420 1820 6g20% 74204
Bai 5: Tim 2 chir s cua :
a, 497,49 (neN)
b, 24" 3" (n S N)
c, 203" va 233" (neN)
d, 74,74 (neN)
HD :
b, 2.3 = 2*.(3*)" = (18)"
Bai 6 : Chuang minh rang :
a, A=26""-26:5 va 10(neN,n>1)
b, B=24°""176:100(ne N)

C, M :512000.742000.992000
HD:
¢, C6 2 chir s6 tan cuing 1a 76
Bai 7: Chitng minh rang: A=10%% +125:45
HD:
A co chirsd tancung a5 nén A :5
Mt khac A c6 téng cac chir s6 1a :1+1+2+5=9:9 nén A: 9
Chay:
Dé don gian tim 2 chir s tan cung cua 1 sé a, tacd 2 TH :
+a chdn => Tim n nho nhét sao cho a" —1:25
+alé => Tim n nho nhat sao cho a" —1:100
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Bai 8: Tim du caa 2°°® khi chia cho 100
HD:
Taco: 2° tancung1a 76
Bai 9 : Tim sé du cua 7% khi chia cho 100
HD :
Taco:71asblé=>cantim 7" -1:100=>n=4
Khi d6: 7* c6tan cling la 01
Bai 10 : Tim s6 du cia : 3°" khi chia cho 25
HD :
Tim 2 chir s6 tan cing cua 3° 12 43=> 3°" chia cho 25 du 18
Bai 11 : Tim 2 chit s6 tan cling cua : A=1%% 42%002 4 3202 4 2004%°
HD :
Dua vao tinh chat : ae N, (a;5)=1=>a*-1:25
Thiy a chan =>a”:4, connéualé=>a'® -1:4 =>a:5=>a%:25
> A=17% +22(2002—1)+...+ 20047 (20047 —1) +2° + 3" +...+ 2004’
2 chir s6 tan ciing cua A chinh 1 2 chir s6 tan cing ciia cua tong

Bt 422 4% 4. 100042 - M(MHDENHD) o o004
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DANG 3 : NHOM HQP LY

Bai 1: Chirng minh rang:
a, 3"2_2"2 13" 2" b, 3™2 — 2" 13" 1 27130

HD :

a, Taco: VT =3".9-2"4+3"-2"=3"(9+1)-2""8-2""2 =3"10-2"110:10

b, Taco: VT =3.9-2"16+3"+2" =3" (9+1)—2" (16—1):3”.10—2”.15530

Bai 2: Chting minh rang:
a, 8.2"+2":10 b, 3" 42" 4 3M L 2M216

HD:

a, Taco: 82" +2™ =8.2"+2"2=2" (8+2) =10.2":10
b, Taco: VT =3".27+3".3+2".8+2".4=3"30+2"12:6

Bai 3: Chitng minh rang: 3°"* + 22217

HD :

Tach: A=3.3"+42"=3(7+2) +4.2"=7.M +7.2":7

Bai 4: Chtring minh rang:
a, 10" +18n-1:27 b, D=10"+72n-1:81

HD:

a, Tacé: VT =(10"-1)+18n=999..9+18n (cd n chir s 9)
VT =9.1111..1+9.2n=9(111....1+ 2n):9

mit khac: 111...1+2n (c6 nchirsé 1) = (1111...1-n)+3n

Xét: 111...1—n ¢6 tong cAc chix s6 1a 1+1+1+...+1-n=0 nén chia hét cho 3
vay 111...1+2n chia hét cho 3=> VT chia hét cho 27

b, Ta co:

D=10"-1+72n=9.111...1-9n+81n=9(111....1-n)+81n

Xét 111....1 - n chia hét cho 9 => D chia hét cho 81

Bai 5: CMR : 3" +3"2 13" chia hét cho 13 v&i moi n

HD:

Taco: 3" +3™ +3"° =3"3+3"9+3"27=3"3(1+3+9)=3""1313

b, Chirng minh rang : 3% + 32 + 3% 4. + 3 chia hét cho 120

Bai 6: Chirng minh rang:

a, 5 -5'"+5%7

b, 7°+7°-711

c, 10° +10% +107:222 va :555
d, 10°—57:59

HD:

a, Taco: =5°(5° —5+1) =5°21:7

b, Taco: =7*(7*+7-1)=7"55:11

¢, Tacd : =107 (10* +10+1) =10".111:222 va ;555
d, Taco: =(25)" 5 =5°(2°~1)=5°59:59

Bai 7 : Chung minh rang : 81" —27° —9%:45

HD :

Taco: =(3') —(3) —(3) =3*-37 -3° =3%(3*-3-1)=3"5/95=45

GV:Ngb Thé Hoang_THCS Hop Bic
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Bai 8 : Ching minhrang : A=2+22+2%+..+2%":3.7;15
Bai 9 : Chang minh rang :
a, 8°-8°-8%55
b, 45%.15":75%
C, 24> 54% 210:72%
d, 45" —5%:25%
Bai 10: Cho 10" —1:19(k >1),CMR :10% -1:19
HD:
Taco: 107 —1=10% —10* +10* —1=10% (10" —1)+ (10 -1}
Nhan thay: 10 —1:19
Bai 11: Ching minh rang: n? +n+1/4
HD:
Taco: n+n+1=n(n+1)+1,am n(n+1) latich cia 2 s6 tu nhién lién tiép nén chén
Ma VP +1 nén la sb 1é vay khong chia hét cho 4
Bai 12: Chang minh rang: Vne N,n’ +n+6/5
HD:
Vin’+n+6=n(n+1)+6 ,
Vi n(n+1) latich 2 so tu nhién lién tiép nén co chit s6 tan cing 1a 0; 2; 6
Khi do: n(n +1)+6 s& 0 tan cuing 1a 6:8;2 nén khong chia hét cho 5
Bai 13: Chiing minh rang: Vi moi n thi 60n +45:15 nhung khong chia hét cho 30
Bai 14: Chang minh rang: n® +n+172 va 5 véi moi s6 tu nhién n
HD:
Taco: n+n+1=n(n+1) lasé ¢ nén khong chia hét cho 2
Tuong tu chimg minh c6 chit s6 tan cling khéac 0 va 5 nén khong chia hét cho 5
Bai 15: Chitng minh rang:
a, 1+3+3*+3+..+3":4 b, 5+5°+5° +...+5%:30
HD:
a, Taco: A=1+3+3 +3 +..+3°+3" =(14+3)+3*(1+3)+..+3"(3+1)
A=4+324+3"4+..+3%4:4
b, Tacs: B=5+5"+5"+5+...+5° =(5+5")+(5° +5*)+..+(5" +5°)
B:30+52.30:|—...+56.30
Bai 16: Chirtng minh rang:
a, 2+2%+2°+...+2%:15 b, 1+3+3?+3*+...+3"13
HD:

a,Tach: C=2+22+2°+..+2% =(2+22+23+2“)+(25+...+28)+...+(257 +...+26°)
C=2(1+2+4+8)+2"(14+2+4+8)+.. 42 (14+2+4+8)=> C=15,2+2° +..+ 2"
b, Ta co: D=(1+3+32)+(33+34+35)+...+(3”+318+319)
D=13+3%13+..+3"7.13=13(1+3" +...+3"7)13

Bai 17: Chting minh rang:

a, 2+2°+2°+..+2%:3,7,15 b, 1+3+3F +3°+...+3%"13,41

i a, Ta co: A:(2+22)+(23+24)+...+(259+26°)
A=2(1+2)+2°(14+2)+..+ 2 (1+2) = A3
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lai c6: A:(2+22+23)+(24+25+26)+...+(258+259+26°)
A:2.(1+2+22)+24(l+2+22)+...+258(1+2+22)E7

Lai c0: A=(2+27+2°+2°)+(2°+2°+2"+2°)+..+ (27 +2% +2% +2%)
A=215+2°15+...+2°.15:15

b, Tace: B=(1+3+3)+(3 +3'+3°)+..+ (3 + 3% +.3)

B=13+3%13+...+3%% 1313

Lai co:

B:(1+32+34+36)+<3+3S+35+37)+m+(31984+31986+31988+31990) +(31985+31987+31989+31991)

=820(1+3+...+3% +39%):41

Bai 18: Ching minh rang:

a, 2+2°+2%+..+2'%:31 b, 3+3 +3°+..+39%:12,39

HD:
a, Ta co: A:(2+22+23+24+25)+(26+27+28+29+21°)+...+(296+297+298+299+21°°)
A=231+2°31+...+2%.31:31
b, Taco: S =(3+32)+(33 +34)+...+(31997 +31998)
S=12+3212+...+39% 1212
mat khac: S = (3+32 +33)+(34 +3 +36)+...+(31996 +39% +31998)
S =39+33.39f...+31995.39539

Bai 19: Chang minh rang:

a, 3+3*+3¥+...+39%:120 b, 11+11% +12%3 +...+11%:12

HD:
a, Ta thdy ngay tong B chia hét cho 3, ta can ching minh tong B chia hét cho 40

B =(3+32 +3 +34)+...+(3997 +3% 3% 4+ 3%)
=3(1+3+3 +3°)+..+3" (1+3+3° +3°):40
Nhu vay A § 120

b, Taco: C=(11+11)+(10° +11°) +...+ (11" +11°)
C=11(1+11)+12° (1+11) +...+11" (11+11)

C=11.12+11312+...+11".12:12

Bai 20: Chting minh rang:

a, 4+4% +4%+...+4%°:210 b, 1+5+5%+5%+...+5%:31

HD:
a, Tong A hién nhién chia hétcho2 (1)
Nén ta can chitng minh tong A chia hét cho 105=5.21
A=(4+87)+ (4 +4)+..+(4° +47)
A=4(1+4)+ 48 (1+4)+..+47° (1+4) =45+ 4’5+ 455 (2)
A=(8+8° 4+ 8)+ (4 + 8 4+ 8% )4+ (470 + 47 1.47°)
A=4(1+4+16)+4* (1+4+16)+...+4™* (1+4+16):21 3)
T (1), (2) va (3) ta thay: A:210
b, Taco: B :(1+5+52)+(53 +5* +55)+...+(54°2 +5% +54°4)
B=31+5"(1+5+5)+..+5 (1+5+5° ):31
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Bai 21: Chting minh rang:
a, 2+22+28+2% +...+2%:3 b, 33 +32+3%+...+3%13
HD:

a, Taco: A:(2+22)+(23+24)+...+(299+210°)
A=2(1+2)+2°(142)+..+2% (142) =2.3+2°3+..+2%.3:3
b, Tace : B=(3"+37+3%)+ (3" +3%+3%)+(37+3°+3")
B=3"(1+3+3)+3"(1+3+3")+37(1+3+3)
B=3"13+3".13+3%.13:13

Bai 22: CMR A=75.(4 +4™® + . +4% +4+1)+25:100

HD:
Dit B =42 4425 4+ 42+ 441, Tinh B rdi thay vao A ta duoc

A= 75.(42005 —1) :34+25= 25(42005 —1)+ 25— 25(42005 —1+1) = 25.4°%:100
Bai 23: CMR: M = 2012+ 20122 + 2012° +...+ 2012212013
HD:

M = (2012 +2012? ) ¥ (20123 +2012° ) ot (20122009 n 20121010)

M =2012(1+2012)+ 2012° (1+2012) +...+ 20127 (1+ 2012)

M =2012.2013+2012°.2013+...+2012%*,2013:2013

Bai 24: Cho A=1+2+2*+...+ 2% Tim du cua A khi chia cho 7
HD:

A:1+2+(22+23+2“)+(25+26+27)+...+(22°°6+22°°7 +22°°8)
A:3+22(l+2+22)+25(1+2+22)+...+22°°6(1+2+22)

A=3+2%7+2°7+2%% 7 Nhan thiy ngay A chia 7 du 3
Bai 25: CMR : A=2°+2'+2% 4., +2°"% 4 2°"2 1 25" chia hét cho 31 néu n 14 s6 nguyén duong bat ky
HD:
A=(1+2+22 +23 +2“)+(25 +2°+27 428 +29)+...+(25”‘5 420 o3 pen2 +25”‘1)
A=31+25.(1+2+22+23+24)+...+25"*5 (1+2+22+23+24)
A=31+2531+...+2°"531:31
Bai 26: Cho n 1a s6 nguyén duong, CMR : 3" +1, 1a boi cua 10 thi 3" +1ciing 14 boi cua 10
HD:
Néu 3" +1, La boi cua 10 thi 3" +1c6 tan clng 1a s 0=> 3" ¢6 tan cung 12 9
Ma 3" +1=3"3"+1=...9.81+1=....9+1=...0'10 (dpcm)
Bai 27: CMR : N =5+52 +5% +...+ 5% |3 boi cua 30
HD:
N =(5+52)+(53+54)+...+(52°11+52°12)
N =30+5° (5+52)+...+52°1° (5+52)=30+52.30+...+52°1°.30530

Bai 28: Cho S =4+4? +4° +...+4** CMR S chia hét cho 10 va 3S+4 chia hét cho 4
HD:

S =(4+47)+(4°+4" ).+ (47 +4)
S=4.(1+4)+ 4 (1+4)+...+ 4% (1+4) =45+ 4°5+..+4""5 =>5i55:2=>510

Mat khac: 4S =4% +4° + 4% + ...+ 47
—> 4SS =35 =4%95 _ 4 _~ 3G 4 4 — 42005 ;42004
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Bai 29: Cho N =0,7(2007** —2013** ), CMR: N Ia 1 s6 nguyén

HD:
7

N = E.(20072"°9 2013}, D¢ Chiing minh N alf 1 s6 nguyén thi N chia hét cho 10 hay:

20072 —2013“% = 2007%°®® 2007 — 2013"%.2013° =...12007 —...1..7=...7—...7=....0'10

Vay N chia hét cho 10, Khi d6 N 1a 1 s6 nguyén
Bai 30: CMR: a’®—a:6
Bai 31: Chung minh riang : B =5%% +5%% 4 520%:3]
HD :

Taco: B=5""(5"+5+1)=315"":31

Bai 32: Chimng minh rang : 8° +2%:17
HD :
Taco: C=(2°) +2% = 2% 42 =2%(2* +1) = 2217317
Bai 33: Chuang minh rang: D =313°.299 —313°.36:7
HD:
Tacé: D=313"(299-313.36) =313".(-1567):7
Bai 34: Ching minhrang: A=7+7%+7%+...+ 7*"* + 71400
HD:
Taco: 400=1+7+7%+7° , vay nhom 4 s hang caa tong A
Bai 35: Chiing minh rang:
a, A=1+3+5°+7%:28
b, B=3+3+3+3 +..+3":30
Bai 36: Tim s6 du cua A khi chia A cho 7 biét: A= (1+ 2422 +2% .. +27% 4 22002)

HD:
Nhém 3 s6 hang
Bai 37: Chitng minh rang:
a, 8" -2":14 b, 81" —27° - 91405 c,10® +2°:9 d, 10® +8:72
e, 4% +4%° 44128
HD:
a, =2°(2°-1)
¢, Tong chir s6
Bai 38: Chitng minh rang:
a 7°+7 +7%+...+7:8
b, 4+4% +4° + ...+ 45
¢, 2000 + 2000° + 2000° + ... + 2000 : 2001
Bai 39: Ching minhrang: A=3°+3°+3" +....+39"113 va :41
HD:
Nhom 3 va nhdm 4
Bai 40: Chttng minh rang:
a, A=5+5%+5%+...+5%:30
b, B=3+3*+3+3 +...+43°:273

HD:

b, Nhom 3
Bai 41: Chang minh réng: A=2+22=2%4+2%+  +2'%0:217
HD:

Taco: 217=7.31
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Bai42: Cho C=3+3*+3+3*+..+3% CMR: A:40
HD:
Nhom 4

Bai 43: Ching minh rang: 3 + 3" + 37 + ..+ 3" chia hét cho 120 v&i moi x 1 s6 tu nhién
HD :
3x+l + 3x+2 + 3x+3 +o+ 3x+100

= (3“' +37 437 4 3"+4)+ (3”5 +370 437 4 3"+8)+ ot (3“97 +37 43 4 3“”'00)
=3 (343 43434 )+ 37 (343 43743 )+ 437 (343743 4 3)
=3".120+3"%120+...+ 3,120
=120(3"+3" +...+37%):120

Bai 44: Cho biéu thuc : B =3°+3%+3%% | Tim s6 du khi chia B cho 91
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