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MG dau

Trong sach toan Trung hoc co sé, Trung hoc pho thong da c6 nhitng bai toan
ve chudi s6 diéu hoa. Nhung s6 lugng rat it khong du cho hoc sinh luyén tap,
hon nita viéc phan dang bai tap chua day di va khong cé tinh hé théng. Dé
cung cap cho hoc sinh vé ndi dung kién thitc, phuong phép giai toan. Dé phuc
vu cho cong tac dao tao doi tuyén hoc sinh giéi mot cach bai ban hon vé chudi
s6 diéu hoa. Toi xin trinh bay mot cach hé thong khai niém va cac tinh chat clia
chudi diéu hoa. Tu d6 dua ra mot sé vi du minh hoa viéc van dung chudi dieu
hoa vao gidi mot s6 bai toan danh cho hoc sinh gidi, theo cac dang bai tap sau:

e Cac bai toan lien quan dén bat déng thic;

e C4c bai toan lién quan dén tinh chat s6 hoc ctia chudi dieu hoa;

e Céc bai toan lien quan dén tong ctia chudi diéu hoa;

e Mot s6 bai toan khéc lien quan dén chudi diéu hoa;

e Mot s6 bai toan danh cho hoc sinh gidi.

V6i mong mudn cung cap thém mot tai lieu tong hop kién thic vé chudi diéu
hoa, gitp cung cap théem mot phuong phép hay va rat bé ich dé ren luyéen noi
dung nay, ching toi chon chti dé “Van dung chudi diéu hoa vao gidi mot
s6 bai toan danh cho hoc sinh giéi” dé lam dé tai luan van cao hoc.

Ngoai phan md dau va két luan, luan van gom 2 chuong:

Chuong 1. Kién thiic chuan bi. Trong chuong nay, ching toi trinh bay
dinh nghia, vi du va cac kién thic co ban, nang cao vé chudi sd va chudi dieu
hoa.

Chuong 2. Van dung chudi diéu hoa vao gidi toan. Chuong 2 trinh
bay su van dung clia chudi diéu hoa vao viéc ching minh bat déng thiec, céc
tinh chat s6 hoc ctia s6 hang, tong ciia chudi diéu hoa. Cubi Chuong nay ching
toi suu tam, chon loc dé dua ra mot sé bai toan trong cac ky thi hoc sinh gidi

c6 lien quan dén chudi dicu hoa.

Luan van dugc hoan thanh tai truong Dai hoc Khoa hoc, Dai hoc Thai



Nguyeén. Loi dau tién tac gid xin dudce bay t6 long biét on sau sic t6i thay gido
PGS. TS. Trinh Thanh Hai. Thay da danh nhiéu thoi gian huéng dan ciing nhu
gidi dap cac thac mic clia toi trong suét qua trinh lam luan van. Toi xin bay t6
long biét on sau sac tdi thay.

Tac gia xin chan thanh cam on toan thé cac thay co trong Khoa Toan - Tin,
truong Dai hoc Khoa hoc - Dai hoc Thai Nguyén da tan tinh huéng dan, truyen
dat kién thic trong sudt thoi gian theo hoc, thic hién va hoan thanh luan van.

Cam on sy gitp d6 ctia ban be, nguoi than va cidc dong nghiép trong thoi
gian lam luan van.

Thai Nguyén, thang 05 nam 2018
Nguoi viét luan van

Ngo Khac Kien



Chuong 1

Kién thitc chuan bi

1.1 Chudi sb

1.1.1 Khai niém chudi sb

Dinh nghia 1.1.1. Cho day s6 vo han wi;ug;...;un;. .., khi dé goi tong vo han

(o]

up +ug+ ... 4 up+ ... 1 chuoi so va ky hieu 1a > wuy; uy, 18 s0 hang tong qudt;
n=1

Sp = Ul + U2 + ...+ uy 14 tong riéng thi n clia chudi; rp, = Unir1 + Unga + ... gOi

1a phan du tht n. Néu lim s, = s (hitu han) thi chudi dugc goi 1a hoi tu va s 1a
n—o0

tong cta chudi. Néu day s, khong dan t6i mot gia tri hitu han thi chudi dé la

phan ky.
Vi du 1.1.2.
o (0. 9] 1
n=1 n=1
—1+1+ + !
1.2 23 34 77 n(n+1)
(-3 GG D) G
B 2 2 3 3 4 n n+1/
Do do, ta co
1+1+1+ 1
Spn=—=+-—=+—+.. —_—
"T12 23 34 n(n+1)
(-9 G3) GG
B 2 2 3 3 4/ 77 \n n+1
1
:1—




la tong rieng tht n va

1
lim s, = lim <1 — ) =
n——+00 n—-+00 n-+1

Suy ra chudi da cho 14 hoi tu va cé tong bang 1.

1.1.2 Cac tinh chéit cia chudi sb

Dinh 1y 1.1.3.

i. Tinh hoi tu hay phan ky cia 1 chudi so sé khong doi khi ta b6 di mot so

hitu han s6 hang dav cia chudi so.

. Tinh hoi tu hay phan ky ctia 1 chudi s6 sé khong doi néu ta b6 di hay them
vao mot so hitu han sé hang & nhitng vi tri bat ky.
[ee) [ee]
Dinh 1y 1.1.4. Néu chudi s6 Y uy, hoi tu va cé tong biang s thi chudi so Z
n=1 =1

cling hoi tu va cé tong bang as.Con néu Z u, phan ky thi vdi a # 0 chudi s6
n=1

(o]
> auy, cing phan ky.
n=1
zZ m m ~ Z ~ K
Dinh 1y 1.1.5. Neu > u, va > vy la cdc chuoi so hoi tu thi cac chuoi tong va
n=1 n=1

oo o0
chuoi hieu sau day > (un +vy) va Y (un — vy) cting hoi tu. Hon nita,

n=1 n=1
00 o0 o0 00 o0 o0
Z(un+vn):Zun+Zvn vdz n— Un) Zun—Zvn.
n=1 n=1 n=1 n=1 n=1 n=1

Dinh Iy 1.1.6. (Dinh ly vé tiéu chuan so sanh) Cho 2 chudi s6 duong Y u, va

n=1

o0
vp NEU Uy < v, VO Mot n > ng(ng € 1t su hoi tu cuad | vy, Suy ra St
S v néu uy, < vy, 06 > no(ng € N) thi tu su hoi t > v suy U°

" oo o " (0. ]
hoi tu cia > u, va tw su phan ky cia Y un suy ra su phan ky cia Y vy.
n=1 n=1 n=1

Dlnh ly 1 1.7. (Dinh 1y vé tieu chuan twong duong) Cho hai chudi so duong
Z Up VA Z V. Xét lim =% = k. Néu 0 < k < +oo th hai chudi di cho sé ciing

hoi tu hodc cung phan kj (hai chuoi tuong duong nhau,).
o0 o0
Néu k=0 thi tu su hoi tu cia Y v, suy ra sy hoi tu cia > uy,.

oo
Néu k = +oo thi tir sy phan ky cia > vy, ta suy ra sy phan ky cia > uy,.



Dinh 1y 1.1.8. (Dinh Iy vé tiéu chuan Dalambe) Cho chudi so6 duong > up,

n=1

so g 1. Un+1 £
gid st lim —* = D. Néu:
n—0o0 Up

D < 1: chudi hot tu;

D > 1: chudi phan ky;

D = 1: phdi xét thém bang phuong phdp khdc.

(0. 9]
Dinh Iy 1.1.9. (Dinh 1y vé tieu chuan Cosi) Cho chudi s6 duong Y u,, gid si
n=1
nh—>Holo Yu, = C. Neu:
C < 1: chudi hoi tu;
C > 1: chudi so Phan ky;
C = 1: phdi xét thém bang phuong phdp khdc.
o
Dinh 1y 1.1.10. (Dinh Iy vé tiéu chuan tich phan) Cho chudi s6 duong > up,
n=1
néu ton tai ham f(z) sao cho u, = f(n) vdi ¥Yn > ng va f(z) lién tuc, don diéu
©.9]

(0. ¢]
gidm trén mién (ng; +oo) thi [ f(@)dz va Y~ uyn cung hoi tu hodc cing phan ky.
no n=1

Dinh 1y 1.1.11. (Dinh Iy vé chudi s6 dan dau) Tiéu chuan Lepnit: Cho chudi

s6 dan dau " (—1)"uy, néu ton tai day so u, don diéu gidm (nghia la uy > ug >
n=1

ug > ...) va lim u, = 0 thi chudi dan dau hoi tu va tong cia chudi khong vuot
n—oo

qud gid tri tuyét doi cia so6 hang dau tién.

1.2 Chubdi diéu hoa
1.2.1 Khai niém chubi diéu hoa

Dinh nghia 1.2.1. Chudi s6 ¢6 dang :
A
m m+d m+2d

trong d6 m,d 1a cac sd sao cho mau s6 khac khong, dude goi 1a chudi diéu hoa.

Vi du 1.2.2.
. .z ? . 1 1
(i) Chudi s6 c6 tong riéng 1a H(1,n) =1+ gt
n
. X £ - 2 [N N 1 1 1 N ~ X o X
(ii) Chudi so6 ¢6 tong riéng la H(m,n) = — + ——+ ...+ —, la cac chudi dieu
m  m+1 n

hoa. Ta luon gia thiét rang 1 < m < n.



1.2.2 Mot s6 tinh chat ctia chubi diéu hoa

Tinh chat 1.2.3. H(1,n) la vo han, tic la nli—>Hc}o H(1,n) = +oo0.

Chiing manh. Xét day con {H(l,?k)}zozo, khi do,
H(l,l):1:1+0<%);

1 1
H1,2)=1+-=1+1(=);

1 1 1 1 1 1 1
H1.4)=1+=-4+(-+= 1+ -4 (=+=-)=14+2(=):
(1,4) +2+(3+4)> +2+(4+4) + (2)
H(l8)—1+1+(1+1>+<1+1+1+1)
T 2 3 4 5 6 7 8
>1+1+(1+1)+(1+1+1+1)—1+3(1)-
2 4 4 8 &8 8 8 2/’

, 1
Tong quat, H(1,2F) > 1 +k (5) . Do day con {H(l,?k)}zozo khong bi chan nén
day {H(1,n)},—, phan ky hay lim H(1,n) = +oo. Ly luan tuong tu ta cing c6
n—oo
thé chi ra v6i s6 nguyen duong tiy ¥ M thi

M—1
H(1,M’f)z1+k(7),k::o,1,2,...

Tinh chat 1.2.4. H(m,n) khong phdi la mot s6 nguyén.

Chiing minh. (1) D61 v6i truong hop dic biet H(1,n), m = 1, cho s sao cho:
2% < n < 25!, Ching ta nhan H(1,n) véi 2°71Q, trong d6 @ 1a tich clia tat
c& s6 nguyeén 1é trong doan [1,n]. Tat ca cic so6 hang trong H(1,n) sé 1a s6
nguyén ngoai trit s6 hang thit 2° sé tré thanh s6 nguyén chia cho 2. Diéu
nay chi ra rang H(1,n) khong phai 14 mot s6 nguyen.

(ii) Cach khac, d6i véi truong hgp m = 1, cho p 1a s6 nguyén t6 16n nhat khong
viigt qua n. Theo tien dé Betrand, c6 1 sd nguyén té ¢ véi p < g < 2p. Do
do, chung ta c¢6 n < 2p. Néu H(1,n) 1a mot s6 nguyen, thi: n!H(n) = zn: nT'

i=1
1a mot s6 nguyén chia hét cho p. Tuy nhién, s6 hang %' trong tong i n—'
khong chia hét cho p, con tat ci s6 hang khac sé chia hét cho p. .

(iii) Truong hop: m > 1. Gid st 2%/k nhung 29! khong la udc cia k (viét 1a
2a||K), thi chiung ta goi a 1a thi tu chdn Ié cia k. Bay gio quan sat cac s6



29,3.2%,5.2% ... tat cA cic s6 nay cung thit ty chdn 1é. Gitta nhiing s6 nay c6
2.2¢.4.2% 6.2% ... tat ca déu c6 thit tu chin 1é 16n hon. Do vay, gitta 2 s6 bat
ky cuing thit tu chdn 18, ¢6 1 s6 v6i thit tir chdn 18 16n hon. Diéu nay chi ra

duy nhat rang trong cic s6 m,m+1,...,n c6 1 s nguyén c6 lthfr tu chfmllé
16n nhat, 1& ¢ c6 thit ty chin 18 13 u. Bay gio ta lay (— +—+... .+ —)
m m-+1 n

nhan véi 2“1, trong d6 L la tich clia tat cd s6 nguyen 1é trong [m,n]. Khi
do6: 2“LH (m,n) 1a mot s6 1é. Do do:
_2r+1 g

H(m,n) = Su] —]—9,

trong do6, p chén, ¢ 1& va vi vay H(m,n) khong phéai 1a s6 nguyen.

Vidu 1.2.5. Ta c¢6

1 1 1 1 7381
10) = 444 4= —
H(1,10) 1+2+3+4+ -+m 5590

khong phai 14 mot s6 nguyen.

Tinh chat 1.2.6. Néu H(m,n) = L v m+n la mot s6 nguyén to lé, thi (m+n)lq.
p

Chatng minh. Chu y rang H(m,n) c6 mot s6 chdn s6 hang va n6 bang véi

n—m-—1 n—m-—1
22: ( 1 N 1 >_ 22‘: m-+n —(m+n)f
e \mtj nj (et i)n—J) r

trong do, ged(s,r) = 1. Do m+n 1a s6 nguyén t6 nén ged(r,m+n) = 1. Nén ta c6

m+mn)s
Q:%ﬁrq:p(ern)s:(m+n)|7“q=>(m+n)!q

Vidu 1.2.7. Ta c6

1 1 1 1 7381
10) = 444 4= —
H(1,10) 1+2+3+4+ +10 5590

va m+n =11, 11|7381 = q.



