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Vidu 0.1. Cho cdc s6 thuc xy, s, . .., T, théa man: > |z;| = 1,3 x; = 0. Ching minh rang:
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bat A = {i|x; > 0}; dB = {i| z; < 0}. Khi d6 diéu kién bai ra trd thanh:
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Do détaco Y x; =3 va Y x; = —1. Bay gio ta c6 :
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Dodo | %= > % — 3 % <5 — 5. Day la dieu phai chting minh.
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Vi du 0.2. Gid st x1,xs,...,T, lan so thuc sao cho Y |x;| = 1. Chitng minh rang ton tai
i=1

S c{L,2,...,s} théa man:

1< |Sn{i,i+1,i+2} <2;Vi=1,2,...,n —2}
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LOI GIAL
V6imoi i =0,1,2, dat s; = > xj; ;= > x;j. Khi d6 ta c6:

x;20,j=i (mod 3) x;<0,j=i (mod 3)
S1+S9+83—81—89—s3 = 1. Suyra (S1+82)+(82+83)+(83—81)—(t1+t2)—(t2+t3)—(t3—|—t1) = 2.
Khong mat tinh tdng quét gia st s; 4 s9 > % VA |81+ 82| > |t1 +ta]. Suy ra s;+ s+t +t3 > 0.
Do do6 ta co:
(81 + So +t1) + (Sl + S9 + tg) Z S1+ S2 Z % Nén S1 + Sg + tl hOéC S1 + Sg + t2 kh()ng nho hon
%. R6 rang trong 3 s6 nguyeén lién tiép c6 1 s6 chia hét cho 3. Nén ta c6 diéu can chiing minh.
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Vi du 0.3. Vdi méi s6 nguyén duong n ki hieu d(n) la s6 cdac chit s6 0 trong cach viét ciia n
trong hé co so 3.
Chatng minh rdang:
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d(n ,,
Vé6i méi s6 nguyén duong k ki hieu sk => - 10 ( )

& day tong lay theo tét ci cac sd n c6 k

chit s6 trong co s6 3. Ta c6: s, = Z 10°( 3 J5). Mat khac ta c6 c6 dang 257" s6 6 k
t=0 d(n)=t
k— 1( )2k t k—1 b1
chit s6 trong co s6 3 ma chita ding t s6 0 nén s;, < Z st < Z 107 (M) 26 =

12F-1 = 2. (£)*! Do d6 ta co Z wd(n) = Z sp < Z 2. (£)F! < +o0. Diéu can ching
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minh.
Vi du 0.4. Gid st vy, 79, ...,2y,... la ddy ting gom cdc s6 nguyén duong khong cé chit s6

9 nao trong biéu dién thap phan. Chiing minh ring:
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Dit s, = > L 6 day tong lay trén tat ¢ n ma c6 n ¢6 k chit s6 va khong chita chit s6 9 trong
biéu dién thap phan. Ta c6 c6 ding 8. 9’“*1 sé c6 k chit s6 ma khong chita chit 9 nao trong
biéu dién thap phan Do d6 ta c6 : s < Nén ta co:
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Chua y : Bai toan tuong tu sau day ciing dang va né c¢o cach chiing minh hoan toan tuong tu
nhu vi du 0.4

Bai toan 1: Cho trudec sé6 nguyen duong n. Chiing minh ring néu s la tdng nghich dio
clia cac s6 khong chita chit s6 n — 1 trong biéu dién co s6 n thi s < 4-o00.

V6i bai toan nay ta cé thé gidi quyét bai toan sau:

Bai toan 2: Gid sit (a,) la day ting gom céc s6 nguyen duong théa man (%) la day bi
chan. Chiing minh ring c¢6 vo s6 s6 hang thuoc day (a,) c6 chita 2005 chit s6 9 lién tiép trong
biéu dién thap phan.(VN TST 2005)

LOI GIAL

Xét trong co s6 m = 10290 bay gio ta c6 day (%) bi chian neén ta sé chiing minh rang ton tai
vo s6 n sao cho a, chita chit s6 m — 1. That vay ta c6 néu diy a, khong chita s6 nao c6 chit

s6 m — 1. Khi d6 theo bai toén 1 ta c6 Z L < +oo. Nhung ta lai c6 day s6 (a,/n) bi chan
1=1
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nén ta co ton tai C' sao cho a,, < nC véi moi n . Suy ra ; = > Z_: —= = 400 (mau thuén).



Vay ta c6 ton tai ng ma a,, c6 chiia chit s6 m — 1. Bay gid x6t day ang 11, ngt2 - - - » Ak, - - - VAN
c6 tinh chat dé bai nén ta c6 c6 vo s6 n ma a, chia chit s6 m — 1 trong co s6 m. Hay c6 vo
s6 n ma a, chita 2005 chit s6 9 trong biéu dién thap phan.

Nhu vay qua bai toan trén ta c6 nhan xét 1a : Néu day s6 nguyén duong a; < as < ... thoa
man khong ¢6 n nao ma a, chita k chit s6 9 lien tiép thi > x% < +oo. Bay gio ki hiéu S; la

n>1

tong cac nghich dao ciia céc s6 n ma n cb j chit s6 va n khong chita chit s6 k chit s6 9 lien
tiép trong biéu dién thap phan.

Gia st M 1a mot to hgp gom k chit s6 bat ki trong hé thap phan (véi chii s6 dau tien
khac 0). Khi d6 s6 céc chit s6 n ma n c6 j chit s6 va khong chita s6 M bang s6 cdc s6 n ma
n 6 j chit s6 va khong chita k chit s6 9 lien tiép. Nhu vay néu dit ¢; 1a tdng cic cac s6 n ma
n ¢6 j chit s6 trong he thap phan va n khong chita M. Khi d6 ta ¢6 t; < 10s;. Nhu vay véi
t 1a tong nghich dao ctia cac s6 nguyen duong ma khong chia M trong biéu dién thap phan
thitacot =1t +ta+...<10(s1 +s2+...) < Fo0.

Nhu vay ta da giai quyét duge bai toan:

Bai toan 3: Giad st M 1a mot to hgp céc cac chit sb (v6i chit s6 dau khac 0) . Khi do6
néu ¢ tong nghich dao clia cac cac so6 khong chita M trong biéu dién thap phan thi ¢t < 400

Véi bai todn 3 thi ta thu duge he qua 1a bai toan 4 sau day ( La bai toan tdng quat clia
bai thi VN TST 2005 & trén)

Bai todn 4: Gia st M 1a mot t6 hgp cac chit s6 ( Véi chit s6 dau khac 0). Giad st day s6
(a,) 1a day s6 nguyén duong tang va day (a,/n) la diy bi chan khi d6 c6 vo s6 s6 hang ciia
day c6 chita M trong biéu dién thap phan.

Cudi ciing véi cting phuong phap ta c6 thé dé dang giai quyét duge mot sd bai toan sau:

Bai toan 5: Chitng minh rang v6i moi day xy,as,...x, c6 tinh chat khong c6 s6 ndo bat
n

dau béi s6 khéc trong n s6 d6 thi: > - <141/24+1/3+...+1/9.
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Bai toan 6: V6i n 1a s6 nguyén duong. ki hieu f(n) 1a s6 cac chit s6 0 trong biéu dién
thap phan ctia n. Chiing minh rang:
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E 5 < 400 < a < 91.
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Bai toan 7: Gia sit m 1 s6 duong sao cho véi moi bo gdm céc vecto c6 tong modun bang 1 thi
c6 mot s6 vectd c6 modun clia vects tong khong nhé hon m. Chitng minh réng: 1/4 < m < 1/2



