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L.oi cam doan

Toi xin cam doan rang cac két qua trinh bay trong luan vin nay 1a khong bi tring
13p v6i cac luan vin truée day. Nguodn tai liéu st dung cho viéc hoan thanh luan vin
1a cdc nguodn tai lieu m3. Cac thong tin, tai liéu trong luan vin nay da dudc ghi rd

ngudn goc.

Tac gia ludn van

AMMONE PHOMPHIBAN

Xac nhan cua khoa Toan Xéc nhan cta can bo huéng dan
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L.0i cam on

Luan vin dugc hoan thanh dudi su huéng dan khoa hoc ctia TS Tran Nguyén An
- giang vién khoa Toan Truong Pai hoc Su pham - Dai hoc Thai Nguyén. Nhan dip
nay tdi xin bay td long biét on siu sac t6i thiy, ngudi da huéng dan t6i cach doc tai
liéu, nghién ctiu khoa hoc diing din, tinh than 1am viéc nghiém tic va da danh nhiéu
thoi gian, cOng suc giup do to1 hoan thanh ludn van nay.

Téi ciing xin bay to long biét on sau sic tSi cac thiy co gido cia Vién Toan hoc
va Dai hoc Thai Nguyén nhiing ngudi da tan tinh giang day va khich 1€, dong vién
t61 vudt qua nhiing kho khan trong hoc tap.

T6i xin cam on Ban lanh dao Truong Pai hoc Su pham - Pai hoc Thai Nguyén,
Khoa Sau dai hoc da tao diéu kién thuan 1di, gitip d3 tdi trong sudt thdi gian tdi hoc

tap.

Cubi cung, toi xin cAm on ban be, ngudi than da gitp dd, dong vién, Gng ho toi

d€ toi ¢ thé hoan thanh t6t luan vin ciing nhu khéa hoc ctia minh.

Thai Nguyén, thang 5 nam 2015

Tac gia ludn van

AMMONE PHOMPHIBAN
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MG PAU

Dinh ly Co ban ctia S6 hoc chi ra rang moi s6 nguyén n > 2 ludn phan tich dudc
thanh tich céc sd nguyén td va su phan tich d6 1a duy nhét néu khong ké dén thi tu
cdc nhan ti. Trong Dai sb c¢6 rit nhiéu két qua tuong t ndy sinh, chang han: moi
da thiic khac hang trén mot trudng phan tich dudc thanh tich cic da thic bat kha
quy va su phan tich d6 cling 1a duy nhit néu khong ké dén thi tu cac nhan ti. Cac
vi du trén déu c6 mot ddi tuong chung 13 phan tich thanh nhan td "bat kha quy",
ttic 12 cac phan t khong phan tich dudc thanh cic nhan tif "khong tam thuong".
Mot céach téng quét, trong mot vanh giao hodn c6 don vi R liéu cdc phan tif clia
R c6 thé phén tich dugc thanh tich cdc phan ti bat kha quy. Mot vi du chi ra diéu
nay khong ding la vanh Z[ V-5] = {a+ bV-5 | a,b € Z}. Trong vanh nay ta c
6=23=(1+ V-5)(1- V-5).

Vao dau nhitng nim 1800 Ernst Kummer va Julius Wilhelm Richard Dedekind
da nhan ra ring bai todn c6 thé dudc chinh stta. Thay cho viéc phan tich mot phan
ti r € Rta phan tich tap rR thanh tich rR = I1.15...1, |; 1a cac tap tuong tu. Cac tap
"tuong tu" dudc goi 1a cac idéan. Khi d6 trong vanh Z[ V-5] ta ¢6

6R = I115 = J1J»

12 duy nhét sai khac thif tu cic nhan ti. Trong nghién ctiu ngudi ta da chi ra phan
tich thanh tich cac idéan khong co6 y nghia.

Vao nhitng nim 1900 Emanuel Lasker va Emmy Noether d4 nhén ra ring t6t hon
1a ta xét giao thay cho tich. Y tudng la tuong tu ngoai trit mot idéan | 1 bit kha quy
néu n6 khong phan tich dugc thanh giao ctia 2 idéan thuc su chita |. Ho ciing chi ra
su phan tich nhu vay ton tai trong mdt 16p vanh di rong.

Muc dich cua ludn van nay la nghién cttu cac idéan don thic trong vanh R =
A[Xg,- -+, Xq] v6i hé tii trén mot vanh giao hoan A va cac bién Xy, - - -, Xy, tifc 12 cdc
idéan sinh bdi cac don thic X;'l e Xg“. Luan vin tim hiéu két qua moi idéan don
thic trong R c6 thé viét thanh giao clia cic idéan don thifc "m-bat kha quy", tic 1a
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céc idéan don thifc khong thé viét thanh giao clia cdc idéan don thiic thuc su chifa
né. Mot phan tich nhu vy goi 13 phéan tich m-bét kha quy. Ciing phai n6i thém ring
idéan don thiic 12 don gian nhit trong vanh da thiic. Nhiéu két qua cho thiy viéc
nghién ctfu mot idéan bat ky c6 thé chuyén vé nghién cifu idéan don thic. Hon nita
ta c6 thé dung idéan don thiic d€ nghién ctiu mot sd ddi tugng trong T6 hop, Hinh
hoc, Ly thuyét do thi, Topo va ngudc lai.

Luan vin bao gdbm 2 chuong. Chuong 1 tim hiéu mot sd van dé vé idéan don thiic:
tap sinh ctia idéan don thic, phép toan trén tip idéan don thiic, idéan don thiic m-bat
kha quy va su phan tich mot idéan don thiic thanh giao clia cic idéan don thifc bat
kha quy.

Chuong 2 tim hiéu vé phan tich bat kha quy ctia mot 16p idéan dic biét 1a idéan
don thic khong chita binh phuong. Mot vi du cia 16p idéan don thic khong chita
binh phuong 1a idéan canh va idéan mit, hai ddi tuong quan trong trong Hinh hoc
Pai sb.

Luan vin dugc hoan thanh duéi su hudng din tan tinh ctia TS. Tran Nguyén An.
Nhan dip nay t6i xin bay to long biét on sau sic t6i thay. Toi xin cdm on cac thay
cd 6 Vién Toan hoc, Khoa Toan va Khoa Sau Pai hoc truong Pai hoc Su pham -
Pai hoc Thai Nguyén da tan tinh giang day va gitip dé toi trong qua trinh hoc tép tai
truong.

Cubi cing toi Xin cAm on ngudi than, ban bé da ¢ vii va dong vién toi dé toi c6
th€ hoan thanh luin vin cling nhu khéa hoc clia minh.

Thai Nguyén, thang 5 nam 2015

Tac gia ludn van

AMMONE PHOMPHIBAN



Chuong 1

Idéan don thue

Trong toan bd ludn van ta luén quy uéc vanh la vanh giao hoan c6 don vi va
thudng ducc ky hiéu 1a A. D€ dé theo ddi ta nhic lai mot sd phép toan trén idéan va
vanh da thuc.

1.1. Phép toan idéan

Dinh nghia 1.1.1. Gia st |, J 1a cac id€an cta vanh A
(i)Giaocual vadlalnJ={xe Al xelvaxe J}.
(i) Tong cua l vaJlal + J = {Xx+y|xelvaye J}.
(iii) Tich cha l va J1ald = {X; xyi Ine N, x € | vay; € J}.
Pic biét néu | = (X) thi 1.J = {xy|y € J}, con dudc ky hiéu 1a xJ
(iv) Thuong cual vaJdlal : J={xe A| xJ CI}.
(v) Cancaallarad(l) = {xe A|dne N,x" € |}.

Ménh dé 1.1.2. Gid sit l,J, K la cdc idéan cua vanh A. Khi do

()N 1+ 13 1:Jradl la cdc idéan cua A, | + J sinh bdi | U J, | J sinh bdi
X={xy|xel,yeJ}.



(ii) Phép ldy giao, tong va tich cdc idéan co tinh chdt giao hodn, két hop.
(iii)) 1(J+ K) = 1J+ |K.
Vidu 1. Trong Z, cho | = mz,J = nZ. Tacé | N J = BCNN(mn)Z ;1 + J =

UCLN(MNn)Z ;1J = mnZ;l : J = Uc+(mn)z‘ Gia st m = p{*...py", @ € N\

{0}, P1... Pn 12 cdc s6 nguyén td phan biét thi rad(mZ) = p;... pnZ.
Ta c6 thé dinh nghia giao va tdng ctia mdt ho bat ky cac idéan.

DPinh nghia 1.1.3. Cho (l,).cr 12 ho cac idéan cia A. Giao cua ho la idéan cua A
xac dinh bdi
ﬂla = {xeA|xel, YaeT).

ael

Tong cta ho 1a cac idéan, ky hiéu 3,1 |, 12 cdc idéan ctia A sinh b6i | e |o. Ta
co

Dla=1) X | % € 1, QCT,IQ < o},

ael’ aeQ

Liiy thita ctia idéan | ctia A dugc xdc dinh bdi 1...I néun>0 val%=A

n lan

Ta dé thiy néu | 1a idéan sinh bdi tap {Xy, ..., %} thi I" sinh béi tap

t

{x'f...xtkt | Z ki = n}.
i=1
Ménh dé 1.1.4. Gid sit 1, 3, K, (1))ica, (3))jer L cdc idéan ciia vanh A Khi dé

(i)lcl:d
(i) (1 : HI 1.
(i) (1 : J):K=1:IK=(:K):J
(v) Niea li 7 3 = Niealli * J).
)1 (Ejer Ij) = Njer(l + ).



Ménh dé 1.1.5. Gid sit I,J, K la cdc idéan cua A Khi do
(i) 1 Crad(l). Néu | € J thirad(l) € rad(J).
(ii) rad(rad(l)) = rad(l).
(iii) rad(1 J) = rad(l N J) = rad(l) N rad(J).
(iv) rad(l) = Rkhi va chikhi 1 € |.

(v) rad(l + J) = rad(rad(l) + rad(J)).
1.2. Vanh da thiéc nhiéu bién

Trude hét ta c6 mot vai quy ude va ky hiéu. Cho d 1a mot sd nguyén duong,
X1, ..., Xg 12 cdc phan tif ctia A. Phan tif ¢6 dang X;‘l...ng € A trongdony,...,Ng € N
dugc goi 1a mot don thifc clia cdc phan ti Xy, ..., Xg. D€ don gian ta ky hiéu n =
(N, ...,Ng) € N9 va X2 = X" - .- X. Phép cOng va phép nhén véi v hudng trén N¢
xac dinh bdi: véi m= (my,...,my) ,pe N

n+m= (N + My, ...,Ng + My), pn = (pny, ..., PNg).

Véi cdc ky hiéu trén ta ciing ¢ XX = XM (XMP = XP™,

Cho d 12 mot s6 nguyén duong va xét quan hé > trén NY nhu sau: (ay, ..., aq) >
(by,...,bg) khi & > b theo thu ty thong thuong trén N, véii = 1,...,d. Taco > 1a
quan hé thu ty trén N.

Vidu 2. Khid = 2, ta cé dd thi tap hop {n € N? | n > (1, 2)} nhu Hinh 1.1.
Pinh nghia 1.2.1. Cho d 12 mét s6 nguyén duong. V6i mdi n € N9, ta dinh nghia
[n] ={meN"|m>n}=n+N".

Vidu 3. Khi d = 2, d6 thi ctia [(1, 2)] U [(3,1)] c¢6 dang Hinh 1.2.



