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L.OI CAM ON

Luan van nay duge trinh bay dudi sy huéng dan tan tinh va su chi bao
nghiém kh#c ctia thay gido PGS. TS Dam Van Nhi. Toi xin gt 10i cAm on
chan thanh va sau sic nhat dén thay.

Toi ciing xin kinh gii 10i cAm on chan thanh dén co gidao TS. Nguyén
Thi Thu Thiy cling cac thay gido c¢o gido tham gia gidng day khoéa hoc
cao hoc 2011 - 2013, nhitng ngusi da dem tam huyét va sy nhiét tinh dé
giang day va trang bi cho toi nhiéu kién thtic co sé.

TAic gia cling xin gui 10i cdm on chan thanh dén Ban giam hiéu, phong
Dao tao, khoa Toan - Tin Truong DHKH, Dai hoc Thai Nguyén da tao
diéu kien thuan lgi trong sudt qua trinh hoc tap tai truong.

Xin chan thanh cdm on gia dinh, ban bé dong nghiép va cac thanh
vién trong 16p cao hoc toan K5B da luén quan tam, dong vién, gitup dé toi
trong sudt thoi gian hoc tap va qua trinh lam luan van.

Tuy ban than c6 nhiéu c6 gang, song thoi gian v ning lic clia ban
than c6 han nén luan van khé tranh khéi nhitng thiéu s6t. Rat mong dugc
sut déng gop v kién clia cac thay co cling toan thé ban doc.

Hai Phong, thang 05 nam 2013.

Tac gia
Vi Thi Loan
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L.OI NOI DAU

Ly thuyét t6 hop la mot phan rat quan trong ciia toan hoc roi rac
chuyeén nghién ctu su sip xép cac dbi tuong. Khi giai bai toan to hop ta
phai liét ke, dém céc déi tuong theo cac tinh chat nao d6. T6 hgp nghien
cttu cac bai toan thuong dude két hop mot s6 rang budce va c6 nhiéu nghiem.
N6 chi ra sb lugng nghiém, 16p cac nghiem cu thé hay 16p céc nghiem thoa
méan them mot s6 diéu kien nao day. Cac thuat toan to hop ngay cang
dugce bién doi hoan thien dé dé st dung v c¢6 do phiic tap tinh toan nhé
dan. Khi thuc hién cac thuat toan to hop, cac nghiem ctia bai toan thuong
dugc xay dung theo mot vai nguyén 1y nao day. Do vay, luan van nay dit
van dé trinh bay lai bon nguyén 1y co ban trong 1y thuyét To hop va xay
dung mot s6 vi du 4p dung.

Luan van bao gom phan md dau, hai chuong, két luan va danh muc cac
tai lieu tham khao. Chuong 1 tap trung trinh bay bén nguyeén ly. Chuong
2 trinh bay céc van dé liéen quan nhu: Phuong phap dai luong bat bién,
phti ctia mot tap hgp va tng dung vao bai toan hinh hoc t6 hap.

Noi dung chuong 1 gom bén muc. Muc 1.1 duge danh dé trinh bay
Nguyén 1y quy nap: Dé chi ra ménh dé P(n) dung v6i moi s6 nguyén
duong n > «, ta chi can kiém tra P(«) dang va P(n + 1) ding khi P(n)
ding. Tu d6 suy ra P(n) luon luon ding véi moi n > a.

Nguyeén 1y thid hai dude xét dén 1a Nguyén ly Bu-Trir va dude trinh
bay ¢ Muc 1.2. Khi xét bai toan to hgp, ta thuong phai dém xem c6 bao
nhiéu cau hinh c6 thé tao ra véi nhitng yéu cau dat trude. Noi chung, dé
dém céac cau hinh da cho nguoi ta tim cach dua cac cau hinh vé loai quen
thuoc qua viéc phan ra thanh cac 16p dé 4p dung quy tic cong. Nhung
khi nhiéu cong viéc c6 thé lam dong thai thi quy tic cong khong con dung
nita. Do vay ching ta phai xét Nguyén 1y cong dudi day:

card(AU B) = card(A) + card(B) — card(A N B).
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Tong quat Nguyen 1y cong ta c6 Nguyen 1y Bu-Trit. Cai kho ciia viec van
dung Nguyeén 1y Bu-Trir 1a viec phan 16p nhu thé ndo dé dé dang c6 duge
cac s6 dém.

Muc 1.3 trinh bay nguyén ly thit ba, d6 la Nguyén ly Dirichlet. ”
Néu c6 n do vat duge cat vao k hop, sé c6 mot hop chifa it nhat [%] vat.”
Cai kho ctia viéc van dung Nguyén ly Dirichlet 1a viéc coi cai gi 1a s6 vat
va cai gi dugce coi 1a s6 hop.

Con nguyen 1y thi tu 1a Nguyén 1y lii dan, duge trinh bay ¢ Muc
1.4. Day la mot phuong phap do Piere de Fermat dwa ra khi giai phuong
trinh nghiém nguyén. Xét phuong trinh f(z,y,z) = 0 trong Z. Gia st
(w0, %0, 20) € Z? 1a nghiém ctia phuong trinh f(z,y,2) = 0. Dya vao gi
thiét dé suy ra (x1,y1,21) € Z® la nghiém ctia phuong trinh f(z,y, z) = 0
v6i |zo| > |71, chang han. Lip lai dugc day Ini dan cac s6 tu nhién
|zg| > |z1] > |xe| > .... Sau mot s6 hitu han bude, ta di dén 161 giai
phuong trinh. Cai khé ciia dang toan nay la véi bai toan da cho phai xay
dung dudc mot phép chuyén tit bo no dén bo kia dé lui. Nguyen 1y lui dan
da va dang duge van dung dé xét cac bai toan trong nhiéu linh vie. Tuong
tu ta ciing c6 Nguyén 1y ting dan.

Trong chuong 2 tap trung trinh bay ba van dé lien quan dén bén nguyeén
ly trén. Muc 2.1 trinh bay vé phuong phap dai lugng bat bién. Muc 2.2
trinh bay vé phu ctia mot tap hgp. Muc 2.3 trinh bay mot vai bai toan
hinh hoc t6 hop.
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MOT SO KY HIEU VA CHU VIET TAT

Tap rong duge ky hieu qua ¢

V6i moi x duge viét 1a Vo

Tap cac sO tir nhien dugce ky hieu 1a N
Tap cac s6 nguyéen dude ky hieu 1a Z
Tap céac so6 hitu ti duge ky hieu 1a Q
Tap céac s6 thuc dugce ky hieu 1a R

Luc luong cia tap A duge ky hiéu la cardA
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Chuong 1
B6n nguyén 1y cd ban

Chuong nay tap trung trinh bay bén nguyén 1y co ban, nhu: Nguyeén
Iy quy nap, Nguyén ly Bu-Trit, Nguyén 1y Dirichlet va Nguyéen 1y 1t dan.

1.1 Nguyén ly quy nap

Meénh dé 1.1.1. Tap tat cd cdc so tu nhién N cung quan hé thi tu la mot
tap sdp thi tu tot.

Ménh dé 1.1.2. Néu tdp bat ky M C N c6 cic tinh chat: 0 € M wva
n+1e M khine M, thi M = N.

Hai két qua dudi day thuong dude goi 1a nguyén 1y thi nhat va nguyen 1y
tht hai ciia quy nap toan hoc.
Ménh dé 1.1.3.[Nguyén ly thit nhat] Néu ménh dé P(n), phu thudc
vao soé tu nhién n théa man:

(i) P(a) ding vdi mot o € N.

(ii) P(n+ 1) ding khi P(n) ding, ¢ dé n > a,n € N thi P(n) ding vdi

mot so tu nhién n > .

Ménh dé 1.1.4.[Nguyén ly thit hai] Néu ménh dé P(n), phu thuoc
vao so6 tu nhién n, théa man:

(i) P(«a) ding vdi mot o € N.

(ii) P(n+ 1) ding khi P(a), P(a + 1), ..., P(n) ding, ¢ d6 n > a,n € N
thy P(n) ding vdi moi so6 tu nhién n > a.

Bay gi¢ ta sé van dung hai nguyén Iy nay dé xét cic bai todn so cap.
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Vidu 1.1.5. Vi s6 nguyén n > 2 va P, = n!, hay ching minh 2P, > 2",

Bai giai: Véi n = 2 ¢6 2P, = 4 = 2%, Nhu vay két luan ding cho n = 2.
Gia st két luan dang cho n > 2. Khi d6 2P, > 2". Xét tich

2P,;1 = (n+1).2P, > (n+1)2" > 2.2" = 2"*1,
T do suy ra 2P, > 2",Vn > 2. H

Vi du 1.1.6. Chitng minh rang vdi moi so6 nguyén n > 6 ta luon cé
n! > 3".

Bai giai: Béi vi 7! = 5040 > 2189 = 37 nén két luan ding véi n = 7.
Gia stt két luan da dang véi n. Khi d6 ta c6 n! > 3" Véin + 1 c6
(n+1!'=nl(n+1) > 3"(n+1) theo gia thiét quy nap. Vin+1 > 3 nén
(n + 1)! > 3" v nhu thé n! > 3" ding v6i moi s6 nguyen n > 6. O

Vi du 1.1.7. Chitng minh ring vdi s6 nguyén n > 0 ta luon coé bat ding
thic:

1 1 1
Vn<l4 —+—+--

\/5 \/§ +%<2\/ﬁ.

S ezl Tyoe s 1 1 1 1
Bai giai: B01v11+—+—+ -+ +--+—==n

1
V2 B fﬁ*lﬁ NG

1
nén ta nhan duge bat déng thic 1 + — + - -+ + — > /n.
g NG =2 V1
Hién nhien 1 < 2 nén bat dang thic ding véi n = 1. Gia st bat dang thiic
1 1
dang v6i n. Khidéotac6 14+ —+--- + — < 24/n. Lai c6
s e

1 1 1
I+ —=+-+—=+ <2yn+ ———
V2 NV S v m

va nhu thé

1 1 1 2\/ (n+1)+1 2n—|—1—|—1

I+ —++—+
V2 Vn \/n+1 vn+1 vn+1

1 1 1 )
hay 1 4+ —=+4--- + + < 2y/n 4+ 1. Tom lai ket qua ding véi

V2 vno Vn+1

moi s6 nguyén n > 0. []
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Vi du 1.1.8. Day (a,) dugc cho nhu sau: ay = 1,a; = 3,a2 = 6,a3 =
10, a4 = 15, a5 = 21, .... Xdc dinh a,, theo n va ching minh bat dang thic
1 1 1 1 1 1

T=(1-3)1= =) (=)<t

Bai giai: Tt a; =3 =ap+2,a0 =6 = a1+ 3,a3 = 10 = as + 4,a4 =

15 =ag+5,a5 = 21 = a4 +6 suy ra a,, = a,_1+n-+1 v dieu nay dé dang
(n+1)(n+2)

c6 duge qua quy nap. Vay a, = 14+2434+---+n+n+1 =
I a—1 (k+1)(k+2)—2  Kk(k+3)

> 1— — = = = . Nh
VAU TR T a k+rk+2) (ktD)kt2)
R 1

vay b= ==

1 1 1 1 1 1

T = (1—5)(1+§)(1—§)(1+Z)‘“(1—n—H)(1+

1 1 1 1 1 1
= 5(1—§)(1—E)(l—ﬁ)'“(l—m)(lﬂL

132—1 42—1_52—1 (n+1)2—1 1

= 5( 32 ) 42 )( 52 )- (n+1)? )(1+n——|—2

2.3.425% .. (n— 1% (n+1)(n+2)(n+3)
2324252 - (n—1)?n%(n+1)%(n + 2)
n+3 n+3 1 1

< = .
3(n+1) 3n 3 n

1 2 L s 1 1
Tom lai a,, = (n + )2(n +2) va nhan duge bat dang thic T < 3 +—. O
n

) va ta c6 duge phép bién doi sau:

)

Vi du 1.1.9. Chiing minh ring vdi s6 nguyén n > 0 ta cé6 dong nhat thic:
1.2 422+ +n2" = (n— 12" 42,

Bai giai: Véin = 1taco 1.2 =2 = (1 — 1)2'"! + 2 va nhu vay két luan
dang. Gia st két luan dang véi n. Khi dé
1.2422%+ - +n2" = (n—1)2"" 4+ 2. V6i n + 1 ta c6 két qua sau:

1.242.2% 4+ - - 4n2"4+(n+1)2"" = (n—1)2" " 42+ (n+1)2" " = n2"2 12
va nhu thé két luan ciing ding véi n + 1. Tém lai, ta c6 dong nhat thic
124222+ 4+n2" = (n— 12" 4 2.
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