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CHUYEN PE TIM CHU SO TAN CUNG

DANG 1: TIM MQT CHU SO TAN CUNG

+ TINH CHAT 1:

a. LY THUYET:

|.  CA&c s co chit so tdn ciing la 0, 1, 5, 6 khi ndng Ién liiy thira bac bat ki
thi chiz sé tdn cung van khéng thay doi.

II.  CA&c s cO chit s6 tan cing la 4, 9 khi ndng 1én iy thira bdc lé thi chir
S6 tdn cling Van khéng thay doi.

I1l.  C&c s cO chit s6 tan cing la 3, 7, 9 khi nang lén liy thira bdc 4n (n
thugc N) thi chéz sé tdn cung 1a 1.

IV. Cac s cO chit s6 tan cing la 2, 4, 8 khi ndng lén liy thira bdc 4n (n
thugc N) thi chéz sé tdn cuing 1a 6.

Viéc chiing minh tinh chét trén khéng can thiét véi 1op 6. Nhu vay, mudn tim
chir s6 tan clng caa s6 ty nhién x = a™, trudc hét ta xac dinh chir sé tan cing
cua a.

- Néu chir sé tan cling ctia a 14 0, 1, 5, 6 thi x ciing ¢6 chit s6 tan cing 12 0, 1,
5, 6.

-Néuchirsétancingcuaalas, 7,9,via"=a"""=a"a vsir=0,1,2,3
nén tir tinh chat 1c => chir sb tan cling caa x chinh I chit s6 tan cung cua a".

-Néu chir s6 tan cling caa a 1a 2, 4, 8, cling nhu truong hop trén, tir tinh chat
1d => chit s6 tan ciing caa x chinh 1a chit s6 tan cing cua 6.a".

B. BAI TAP VAN DUNG:

Bai toan 1 : Tim chit s6 tan clng cua cac sb :
a) 799 b) 141414 C) 4567
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Loi giai :

a) Trudc hét, ta tim s6 du cua phép chia 99 cho 4 :

99 - 3 = 96 chia hét cho 4

=> 99 = 4k + 3 (k thugc N) => 7% = 7%*3 = 7% 73

Do 7% c6 chit s tan cuing 1a 1 (theo tinh chat 1c) => 7% ¢4 chit s6 tan cung 1a
3.

b) D& thy 1414 — 2 = 1412 chia hét cho 4 => 1414 = 4k + 2 (k thuoc N) =>
theo tinh chét 1d thi 14" = 14* 2= 14* 14? c6 chir s6 tan cung 12 6.

¢) Ta c6 567 - 3 chia hét cho 4 => 567 = 4k + 3 (k thuoc N)

=> 4%7 = 4%*3 = 4% 43 theo tinh chat 1d, 4* c6 chir s6 tan cung 14 6 nén 4°°
c6 chir s6 tan cung 1a 4.

Tinh chat sau duogc => tir tinh chét 1.

+ TINH CHAT 2:

Mot sé tue nhién bdt ki, khi ndng Ién iy thira bac 4n + 1 (n thugce N) thi chiz sé
tan cling van khéng thay doi.

Chir s6 tan cuing cua mot tong cac Iy thira duoc xac dinh bang céch tinh tong
cac chir s6 tan cling cua timg ity thira trong tong.

Bai toan 2 : Tim chi sb tan cung cua tong S = 21 + 3° + 4° + ... + 2004%%,
Loi giai :

Nhén xét : Moi lity thira trong S déu ¢ sé mil khi chia cho 4 thi du 1 (céc liy
thira déu c6 dang n“® 2 ** nthude {2, 3, ..., 2004}).

Theo tinh chat 2, moi Iy thira trong S va cac co sé twong g déu co chir s6
tan clng giéng nhau, bang chir sé tan ciing cua tong :

2+3+...+9)+19.(1+2+...+9)+1+2+3+4=200(1+2+...+9)+
9 =90009.

Vay chi s6 tan clng caa tong S 14 9.

T tinh chat 1 tiép tuc => tinh chat 3.
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+ TINH CHAT 3:

a) S6 ¢0 chir s6 tdn cung la 3 khi ndng Ién lily thira bdc 4n + 3 sé ¢6 chir s6
tdn cung 12 7 ; sé ¢6 chit s6 tdn cing la 7 khi ndng lén liiy thira bdc 4n + 3 sé
c6 chir sé tdn cing 1a 3.

b) Sé ¢6 chir S6 tdn cung la 2 khi ndng 1én lily thira bac 4n + 3 sé ¢6 chir s6
tdn cung 1 8 ; sé ¢6 chir s6 tdn cing la 8 khi ndng Ién liiy thira bdc 4n + 3 sé
c6 chir sé tdn cung 1a 2.

¢) Cac so €6 chir s6 tan cing 1a 0, 1, 4, 5, 6, 9, khi ndng lén liy thira bac 4n +
3 sé khéng thay déi chir sé tan cung.

Bai toan 3 : Tim chit s6 tan cung caa tong T = 2° + 3" + 4™ + ... + 2004%*,
Loi giai :

Nhén xét : Moi liiy thira trong T déu c6 s6 mil khi chia cho 4 thi du 3 (cac lity
thira déu c6 dang n“® 2 * 3 nthude {2, 3, ..., 2004}).

Theo tinh chit 3 thi 2% ¢6 chir s6 tan cung 13 8 ; 3" ¢d chit s6 tan cung 13 7 ; 4*
c6 chir 6 tan cung 13 4 ; ...

Nhu vay, tong T c6 chit s6 tan cuing bang chir s tan cung caa téng : (8 + 7 + 4
+5+6+3+2+9)+199.(1+8+7+4+5+6+3+2+9)+1+8+7+4=
200(1+8+7+4+5+6+3+2+9)+8+7+4=9010.

Vay chir s6 tan cling cua tong T 13 9.

* Trong mot sb bai toan khéc, viéc tim chir s tan cing dan dén 10i giai khéa
doc dao.

Bai toan 4 : Ton tai hay khdng s tw nhién n sao cho n® + n + 1 chia hét cho
1995%%,

Lai giai : 1995%°% tan cung boi chit s6 5 nén chia hét cho 5. Vi vy, ta dat van
dé 12 liéu n? + n + 1 c6 chia hét cho 5 khong ?
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Tacé n?+n=n(n+ 1), latich cua hai s6 tu nhién lién tiép nén chit sb tan
cungcian’+nchicothéla0;2;6=>n*+n+1chicothétancunglal;3;
7 =>n”+ n + 1 khdng chia hét cho 5.

Vay khong ton tai sé tu nhién n sao cho n? + n + 1 chia hét cho 19957,

Str dung tinh chat “mgét sé chinh phwong chi ¢d thé tdn cung bdi cac chiz s6 0 ;
1;4;5;6;9” taco thé giai duoc bai toan sau :

Bai toan 5 : Chirng minh ring cac téng sau khdng thé 1a sé chinh phuong :
a) M = 19% + 5% + 1995 + 1996 (véi k chin)
b) N = 2004%°% + 2003

Str dung tinh chat “mét sé nguyén té 1ém hon 5 chi ¢ thé tdn cung béi cac chir
s61;3;7;9” tatiép tuc giai quyét duoc bai toan :

Bai toan 6 : Cho p la s6 nguyén té Ién hon 5. Chang minh rang : p*" +3.p™" - 4
chia hét cho 5.

CAC BAN HAY GIAI CAC BAI TAP SAU

Bai 1 : Tim s6 du cua cac phép chia :

£ 21 +3°+4%°+ .. +2003*%® cho 5
MGt 6 tw nhién bdt ki, khi ndng lén iy thiva bdc 4n + 1 (n thuge N) thi chiz
S6 tdn ciing van khéng thay doi.
Chi s6 tan cuing cua mot tong cac liiy thira duoc xac dinh bang cach tinh
tong céc chir s6 tan cling cua ting lily thira trong tong.

a. 21+ 3 +4%+ . +2003%°% = (2+3+4+5+6+7+8+9) +
199.(1+2+3+4+5+6+7+8+9) + (1+2+3) =200.9.10:2 + 5=9000 + 5 =
9005

Vay 21 +3° + 4%+ ... +2003%% chiacho5 du 0

£ 2°+3"+4"+ . +2003% cho 5
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S6 ¢6 chir s6 tdn ciing la 3 khi ndng lén Ly thira bac 4n + 3 sé ¢ chir so tan
cing 14 7 ; sé ¢6 chiz s6 tan ciing la 7 khi ndng lén liy thira bdc 4n + 3 sé ¢6
ché s tdn cuing 1a 3.

S6 ¢6 chir s6 tdn ciing la 2 khi ndng lén iy thira bac 4n + 3 sé ¢ chir so tan
cuing 12 8 ; sé ¢6 chir S6 tdn ciing la 8 khi ndng lén liy thira bdc 4n + 3 sé ¢6
ché s tdn cuing 14 2.

Cé4c sé ¢o chi sé tan cing 14 0, 1, 4, 5, 6, 9, khi nang 18n liy thera bdc 4n + 3
sé khéng thay déi chir sé tan cung.

a. Nhu vay téng cua 2° + 3" + 4™ + ... +2003%"" ¢6 tan cung bang téng cua
(8 +7 + 4+5+6+3+2+9)+199.(1+8+7+4+5+6+3+2+9)+(1+8+7) =

9.(9+1)
2

200.(1+2+3+...49) + 15 = 200.

ciatong 28+ 3"+ 4"+ . +2003% 135=>2 +3" + 4"+ .+
2003%% chia cho 5 du 0.

+15=9015. Vay chir s6 tin cling

Bai 2 : Tim chit sé tan cuing cua X, Y :

X=22+3+ 4%+ . +2004%

Y =22+ 3%+ 4%+ | +2004%%

Bai 3 : Chang minh rang chir s tan clng cua hai tong sau giong nhau :
U=2"+3+4°+ . +2005"

V=22+3"+4"+ . +2005%%

Bai 4 : Chang minh rang khong ton tai cac s tu nhién x, y, z thoa man :
19+ 5¥ + 1980z = 1975"° + 2004.

* C4c ban thir nghién citu cac tinh chat va phuong phap tim nhiéu hon mot
chir s6 tan clng cta mot sb ty nhién, ching ta sé tiép tuc trao doi vé van dé
nay.

DANG 2: TIM HAI CHU SO TAN CUNG
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Nhan xét : Néu x € N va x = 100k + y, trong d6 k ; y € N thi hai chit 6 tan
cling cua x ciing chinh 14 hai chit s6 tan cling cua y.

Hién nhién 1 y < x. Nhu vay, dé don gian viéc tim hai chix s6 tan cing cua s6
tu nhién x thi thay vao d6 ta di tim hai chir s6 tan cing caa sé tu nhién y (nho
hon).

R6 rang sé y cang nho thi viéc tim cac chit sé tan cling cua y cang don gian
hon.

Tir nhan xét trén, ta dé xuat phuong phap tim hai chit s6 tan cling cta so tu
nhién x = a" nhu sau :

Trwong hop 1 : Néu a chin thi x =a™ : 2™ Goi n 14 s6 tu nhién sao cho a” " *
25.

Viétm=p"+q (p; q€N), trong d6 q 12 s6 nho nhat déa’ : 4taco :
x=a"=a%a” - 1) +a%

Via' 25 =>a"-1: 25. Mat khac, do (4, 25) = 1 nén a%a"™ - 1) :100.

Vay hai chit s6 tan cting cia am ciing chinh 13 hai chit sé tan ciing cua ag.
Tiép theo, ta tim hai chit 6 tan clng cua ag.

Truwong hop 2 : Néu a lé , goi n 12 sb tu nhién sao cho a” " *: 100.
Vietm=u"+v(u;vEN,0<v<n)taco:
x=a"=a'(a"-1)+a".

Via"-1:100=>3a"-1: 100.

Vay hai chir s tan cing caa a™ ciing chinh 1a hai chit s6 tan ciing caa a’. Tiép
theo, ta tim hai chit s6 tan cing cua a".

Trong ca hai truong hop trén, chia khoa dé giai duoc bai toan 1a ching ta phai
tim duoc s6 tu nhién n. Néu n cang nho thi g va v cang nhé nén s& dé dang tim
hai chit s6 tan clng cua a va a.

Bai toan 7 :
Tim hai chit s6 tan clng caa cac s6 :

a) 22003 b) 799
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Lo giai : a) Do 2% 14 s6 chin, theo trudng hop 1, ta tim sé tw nhién n nho
nhat sao cho 2" - 1 : 25.

Tac62°=1024=>2"+1=1025:25=>2%-1=(2"°+1)(2"°- 1) : 25 =>
23(2%° - 1) : 100. Mat khéc :
27098 = 232790 _ 1) + 2% = 2%((2*%)'® - 1) + 2° = 100k + 8 (k € N).

Vay hai chix s6 tan cung cua 2°°% 13 08.

b) Do 7* 14 s6 I¢, theo trudng hop 2, ta tim sb tu nhién n bé nhit sao cho 7" -
1:100.

Taco 7* = 2401 =>74-1: 100.

Mat khac:9%-1:4=>9"=4k +1 (k € N)

Vay 79 = 7%+ 1 = 7(7% - 1) + 7=100q + 7 (q € N) tn cung bai hai chit s 07.
Bai toan 8 :

Tim s6 du cua phép chia 3°* cho 25.

L giai : Trude hét ta tim hai chit s6 tan cing caa 3°. Do s6 nay Ié nén theo
truong hop 2, ta phai tim sé tu nhién n nhé nhat sao cho 3" - 1 :100.
Tac63°=9"=59049=>3"+1:50=>3"-1=(3"+1)(3°-1): 100.

Mit khac : 5'°-1: 4 =>5(5'"°-1): 20
=> 517 — 5(516 _ 1) + 5 — 20k + 5 :>3517 — 320k+5 — 35(320k _ 1) + 35 — 35(320k _
1) + 243, ¢6 hai chir 56 tan cung la 43.

Vay sb du ciia phép chia 3°*' cho 25 1a 18.
Trong trudng hop s6 da cho chia hét cho 4 thi ta c6 thé tim theo cach gian tiép.

Trudc tién, ta tim sé du cua phép chia s6 d6 cho 25, tir 46 suy ra cac kha ning
cua hai chir s tan cling. Cudi cung, dyua vao gia thiét chia hét cho 4 dé chon
gi4 tri dang.

Cac thi du trén cho thiy rang, néua=2hoiaca=3thin=20;néua=7thin
=4,

Mot cau hoi dat ra 1a : Néu a bat ki thi n nhé nhét 1a bao nhiéu ? Ta c6 tinh
chat sau ddy (ban doc ty ching minh).

Tinh chit4 : Néua € Nva(a, 5)=1thia®-1: 25.
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Bai toan 9 : Tim hai chir s tan cling cua cac tong :
a) Sl — 12002 + 22002 + 32002 + + 20042002
b) SZ — 12003 + 22003 + 32003 + + 20042003
Loi giai :

a) D2 thiy, néu a chin thi a” chia hét cho 4 : néu a Ié thi a'® - 1 chia hét cho 4
: néu a chia hét cho 5 thi a* chia hét cho 25.

M3t khac, tir tinh chat 4 ta suy ra véi moia € N va (a, 5)=1tac6al00-1:
25.

Vay véi moi a € N ta ¢ a%(@@'® - 1) : 100.

Do d6 Sy = 179 + 22(2%°%P _ 1) + ... + 2004420047 - 1) + 22+ 3% + ... +
20042,

Vi thé hai chit s6 tan cing cta tong S; cling chinh 14 hai chit 6 tan cling cua
tong 1% + 22 + 3% + ... + 20042, &p dung cong thic :

1°+2°+ 3%+ ... +n°=n(n+1)(2n +1)/6
=>1%+ 2% + ... + 2004% = 2005 x 4009 x 334 = 2684707030, tan cung la 30.

Vay hai chir s6 tan cling cua téng S, 1a 30.

b) Hoan toan twong ty nhu cau a, S, = 179% + 2322 - 1) + ... +
2004°(2004%° - 1) + 2° + 3% + 2004°. Vi thé, hai chir s6 tan cling caa tong S,
ciing chinh 1 hai chit s6 tan cing cua 1° + 2° + 3° + ... + 2004°,

ap dung cong thtrc :

2

PB+28 4 40’ = (1 +2+...+n}2 =[@)
=> 1%+ 2%+ ... + 2004° = (2005 x 1002)* = 4036121180100, tan cuing 1 00.
Vay hai chir s tan cing cua téng S, 1a 00.

Tré lai bai toan 5 (TTT2 s 15), ta thay rang cé thé str dung viéc tim chir s6
tan cung dé nhan biét mot sé khong phai 12 s6 chinh phuong. Ta ciing c6 thé
nhan biét diéu d6 thong qua viéc tim hai chir sb tan cing.

Ta c6 tinh chit sau day (ban doc tu chimg minh).
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Tinh chat 5 : S ty nhién A khdng phai 1a s6 chinh phuong néu
+Acochirsbtancing la2, 3,7, 8;

+ A c6 chit s6 tan cing 12 6 ma chix s6 hang chuc 1a chit s6 chén ;
+ A ¢6 chit s6 hang don vi khac 6 ma chir s6 hang chuc 13 1¢ ;

+ A ¢6 chir s6 hang don vi 12 5 ma chir sé hang chuc khac 2 ;

+ A ¢6 hai chir sb tan cing 12 lé.

Bai toan 10 : Cho n € N va n - 1 khdng chia hét cho 4. Chung minh rang 7" +
2 khong thé 1 s6 chinh phuong.

Loi giai : Do n - 1 khéng chia hét cho 4 nénn =4k +r (r € {0, 2,3}). Ta co
7*-1=2400:100. Taviét 7" +2=7%*""+2=7"(7"%- 1) + 7" + 2.

Vay hai chir s6 tan cing caa 7" + 2 ciing chinh 12 hai chir $6 tan cing caa 7" +
2

(r =0, 2, 3) nén chi co thé 14 03, 51, 45. Theo tinh chat 5 thi rd rang 7" + 2
khong thé 1a sé chinh phwong khi n khéng chia hét cho 4.

DANG 3: TIM'BA CHU SO TAN CUNG

Nhan xét : Tuong tu nhu truong hop tim hai chir sb tan clng, viéc tim ba chix
sb tan clng cta sé tu nhién x chinh 1a viéc tim s6 du cua phép chia x cho
1000.

Néu x = 1000k + y, trong d6 k ; y € N thi ba chit s6 tan cling cua x ciing chinh
la ba chit s6 tan cliing cia y (y < x).

Do 1000 = 8 x 125 ma (8, 125) = 1 nén ta dé xuat phuong phap tim ba chir s6
tan ciing cua sé tu nhién x = a" nhu sau :

Trwong hep 1 : Néu a chin thi x =a™ : 2™. Goi n 1a sé ty nhién sao cho
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a"-1:125.
Viégtm=p"+q(p; q€ N), trong d6 q 1a s6 nho nhat ¢é a®: 8taco :
x=a"=a%a"-1) +a

Via'"-1:125=>a"-1:125. Mat khac, do (8, 125) =1 nén a%(a™ - 1) :
1000.

Vay ba chir s6 tan ciing cua a™ ciing chinh 14 ba chit s6 tan cung caa a. Tiép
theo, ta tim ba chit s6 tan cling cua a’.

Trwong hep 2 : Néu a I¢ , goi n 14 sb ty nhién sao cho a" - 1 : 1000.
Vigtm=u"+v@;vEN,0<v<n)taco:
x=a"=a'(a"-1)+a",

Via"-1:1000=>a""-1: 1000.

Vay ba chir 6 tan cting cua a™ ciing chinh 1a ba chir s6 tan cuing cua a*. Tiép
theo, ta tim ba chit s6 tan cling cua a”.

Tinh chat sau duoc suy ra tir tinh chét 4.
Tinh chat 6 :
Néua € Nva(a, 5)=1thia™®-1:125.

Chieng minh : Do a®° - 1 chia hét cho 25 nén a®, a*, a®, a® khi chia cho 25
c6 cling s6 du 1a 1

=532 + %0 + 390 + 580 & 1:5.Vay a0 _1 = (azo - 1)( 280 4+ 250 4 5%0 4+ 520 4 1)
125.

Bai toan 11 :
3101

Tim ba chit sb tan ciing cua 12

L&i giai : Theo tinh chat 6, do (123, 5) = 1 => 123'% - 1 chia hét cho 125
(1)

Mait khac :
123'%° -1 = (123% - 1)(123%° + 1)(123%° + 1) => 123'% - 1 chia hét cho 8 (2).
Vi (8, 125) = 1, tir (1) va (2) suy ra : 123" - 1 chi hét cho 1000
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=> 123" = 123(123'% - 1) + 123 = 1000k + 123 (k N N).
Vay 123' ¢c6 ba chir s6 tan cung 1a 123.

Bai toan 12 :

Tim ba chit s6 tan cung caa 3%°-%,

L giai : Theo tinh chadt 6, do (9, 5) = 1 => 9' - 1 chi hét cho 125 (1).
Tuong tu bai 11, ta c6 9'% - 1 chia hétcho 8 (2).

Vi (8, 125) = 1, tir (1) va (2) suy ra : 9% - 1:1000

= 3399...98 — 9199...9 — 9100p+ 99 — 999(9100p _ 1) + 999 — 1000q + 999 (p, q € N)

399..98
3

Vay ba chit s6 tan cing cua ciing chinh 1 ba chir s6 tan cting caa 9%.

Lai vi 9% - 1:1000 => ba chir sb tan cung ciaa 9 14 001 ma 9% = 9'?: 9 =>
ba chit s6 tan cung cua 9% 13 889 (dé kiém tra chi sb tan cling cua 9%° 12 9, sau
d6 dwa vao phép nhan 229 x 9 =001 dé xac dinh 279 = 889).

Vay ba chir sé tan cung cua 3%°-% |a 889.

Néu s6 da cho chia hét cho 8 thi ta ciing ¢ thé tim ba chir s6 tan cing mot
cach gian tiép theo cac budc : Tim du ctia phép chia sé d6 cho 125, tir 6 suy
ra cac kha ning cua ba chir sé tan cung, cudi cling kiém tra diéu kién chia hét
cho 8 dé chon gia tri dung.

Bai toan 13 :

Tim ba chit sé tan ciing cua 2004%°.

Lo giai : do (2004, 5) = 1 (tinh chdt 6)
=> 2004'% chia cho 125 du 1

=> 2004 = (2004'®)? chia cho 125 du 1

=> 2004?® chi c6 thé tan cung 1a 126, 251, 376, 501, 626, 751, 876. Do
2004 chia hét cho 8 nén chi cé thé tan cuing 1a 376.

Tir phuong phép tim hai va ba chit $6 tan cing da trinh bay, chung ta c6 thé
mé rong dé tim nhiéu hon ba chit $6 tan cing caa mot s6 tu nhién.
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SAU PAY LA MQT SO BAI TAP VAN DUNG :

Bai 1 : Chang minh 1" + 2" + 3" + 4" chia hét cho 5 khi va chi khi n khéng
chia hét cho 4.

Bai 2 : Tim hai chit s6 tan cung cua :
a) 3999 b) 111213

Bai 3 : Tim hai chit s6 tan cung cua :
S — 23 + 223 + + 240023

Bai 4 : Tim ba chit s6 tan cing cua :

Bai 5 : Cho (a, 10) = 1. Ching minh rang ba chir sb tan cung cua a™ ciing
bang ba chit s6 tan cling cua a.

Bai 6 : Cho A 1a mét s6 chan khéng chia hét cho 10. Hay tim ba chir s6 tan
cuing caa A%,

Bai 7 : Tim ba chit s6 tan cung coa s6 :

19941995 ...2000
1993

Bai 8 : Tim séu chir s6 tan cung caa 52



