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L.oi cam doan

Toi xin cam doan ring cic két qua trinh bay trong luin vin niy 13 khong bi tring
1ip véi cac luan viin true ddy. Nguodn tai lidu st dung cho viéc hoan thanh luin vin
12 c4c ngudn tai liéu md. Cac thong tin, tai liéu trong ludn vin nay da dudc ghi 1o

nguon goc.

Thdi Nguyén, ngay ... thdang ... nam 2016
Tac gia ludn van

Lé Thi Thu Huong



L.oi cam on

Luan van dudc hoan thanh trong khéa 22 dao tao Thac si cua trudong Pai hoc Su
pham - Pai hoc Thdi Nguyén, duéi sy huéng din ctia TS.Tran Nguyén An, gidng
vién khoa Toan Truong Pai hoc Su pham - Pai hoc Thai Nguyén. Toi xin bay to
1ong biét on chan thanh tdi thiy huéng din, ngudi da tao cho téi mot phuong phap
nghién ctiu khoa hoc diing dén, tinh than 1am viéc nghiém tiic v di danh nhiéu thoi
gian, cong suc giup do to1 hoan thanh ludn van.

Toéi ciing xin bay td 1ong cdm on sau sic tdi cac thay cd gido ctia trudng Pai hoc
Thai Nguyén, Vién Toan hoc, nhitng ngudi da tan tinh giang day, khich 1€, ddong vién
to1 vudt qua nhiing kho khan trong hoc tap.

T6i xin chan thanh cam on Ban lanh dao Khoa Sau dai hoc, Truong Pai hoc Su
pham - Pai hoc Thai Nguyén da tao moi diéu kién thuan 10i, gitip d5 tdi trong sudt
thoi gian t61 hoc tap.

Cubi cuing, t6i xin cadm on ban b&, ngudi than va gia dinh di dong vién, ting hd
t6i ca vé vat chit va tinh than d€ toi c6 thé hoan thanh tét luan vin ciing nhu khéa
hoc ctia minh.

Thai Nguyén, ngay ...thang ... nam 2016
TAC GIA

LE THI THU HUONG
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Mo dau

Mot trong nhitng két qua co ban trong dai s6 giao hodn 1a dinh ly phan tich bat
kha quy dudc ching minh béi Emmy Noether nam 1921. Trong bai bao d6 Emmy
Noether da chiing minh moi idéan bat ki trong vanh Noether déu c6 thé viét thanh
giao hitu han cta cac idéan bat kha quy va sb cac idéan bat kha quy trong nhiing
bi€u dién nhu vy la khong phu thudc vao cich biéu dién. S6 dé dudc goi 1a chi sd
kha quy cua idéan.

Viéc tim phan tich bat kha quy trén mot vanh bat ky 1a rat khé, do d6 ngudi
ta thuong nghién cutu trén vanh da thuc, cho 16p idéan dic biét 1a idéan don thiic.
Nghién cifu idéan don thic cho ta mdi lién hé giita t6 hop va dai s6 giao hoan. Gan
day phan tich bat kha quy ctia idéan don thiic tré thanh vAn dé co ban va cé nhiéu
ting dung trong cdc linh vuc tif toan hoc thuan tdy dén cdc mon khoa hoc khdc.

Muc dich chinh ctia luin vin Ia tim hiéu phan tich bat kha quy cho mot s 16p
idéan dic biét: mot s6 dang idéan don thiic; liiy thira Frobenius ctia idéan don thic;
dic biét tim hiéu vé phan tich tham s ctia idéan don thifc. Luan vin dua trén tai lidu
tham khao chinh la bai giang "Monomial ideals and their decomposition" ctia M.
Rogers va S. Sather-Wagstaff [3]] va mot sd vi du trong cac cudn sach [, [2], [4].

Luan vin dugc bd cuc 1am hai chuong. D€ tién theo ddi, chuong 1 trinh bay mot
s6 van dé vé idéan don thic; idéan va do thi cta idéan don thuc; tap sinh cua idéan
don thiic; cac phép todn cla idéan don thic va idéan m-bat kha quy.

Chuong 2 tim hiéu vé su phan tich m-bat kha quy, phan tich m-bat kha quy ctia
mot sd 16p idéan, dic biét 1a 16p idéan tham sb.



Chuong 1

Idéan don thue

Trong toan bd luan van ta luén quy udc vanh la vanh giao hoan khac 0 c6 don vi
va thuong dugc ky hiéu 1a A, d > 01a mot s6 nguyén, R= A[Xy, ..., Xq] 1a mot vanh
da thic d bién trén A. Ky higu n = (ny,...,ng) € N9; X0 = X"XJ2... X}, Khi d6 mdi
da thic f € R dugc bi€u dién dudi dang

f=7% aX®
nea
Trong d6 A C N9 1a mot tip con hitu han ctia NY sao cho ap # 0 véi n € A. Tu day
néu khong gidi thich gi thém khi néi dén vanh R ta hiu R 13 vanh da thifc d bién
trén A. V6i m= (my,...,my),n= (ny,...,ng) € N9, p € N. Phép cong va phép nhan
v hudng trén N9 xdc dinh bdi:

n-+m= (Ng+my,...,Ng +Myg), pn= (PN, ..., Png).

Va XOX™ — X0+M (XM)P = XPM Ta ¢6 quan hé m:= nkhi va chi khi my > nj, v6i moi
i =1,...,d 1a mot quan hé thi ty trén N9, Ky hiéu [n] = {me N9 | m 3= n} = n+N¢,
Dudi day 12 mot so kién thiic chudn bi can thiét cho ndi dung chinh ctia luan vin,
cac kién thic nay dugc tham khao trong [3].

1.1. Idéan va do thi cta idéan don thic

Dinh nghia 1.1.1. Mot idéan don thiic trong R1a mdt idéan cua R sinh bdi cac don
thuc.

Vi du 1.1.2. Bit R=A[X,Y].



(i) Idéan | = (X2, Y3)R1a mot idéan don thitc. Luu y | chita da thic X2 —Y3.
(ii) Idéan J = (Y? — X3,X3)R 12 mot idéan don thiic vi J = (Y2, X3)R.
(iii) Idéan tam thuong O va R 1a cic idéan don thic vi 0= ()R va R= 1gRR =
X9, . XOR
1 ...Xd .

Dinh nghia 1.1.3. V6i méi idéan don thic | C R, tap hop [[I]] ky hiéu tap hop tat ca
cac don thtc trong .

Chi y 1.1.4. V6i mdi idéan don thic khac khong, | € R, tap hop [[I]] € R1a mot
tap vo han nhung khong la idéan. Theo dinh nghia, ta cé [[I]] =1 N[[R]].

B6 dé 1.1.5. Vdi méi idéan don thitc | CR ta cé | = ([[I])R

Ménh dé 1.1.6. Cho | va J la hai idéan don thiic ciia R Khi do
(i) | € J néuva chinéu [[1]] C [[J]].
(ii) | = J néu va chi néu [[I]] = [[J]].

DPinh nghia 1.1.7. (i) Cho f va g la cac don thic trong R. Khi d6 f goi la mdt boi
don thitc ctia g néu c6 mot don thiic h € Rsao cho f = gh.

(ii) Cho mét don thic f = X2 € R, bo gdm d sb tu nhién n € N9 goi 1a vecto liy
thita cua f.

B6 dé 1.1.8. Cho f = XM va g = X" la cdc don thiic trong R Néu h la mor da thiic
trong R sao cho f =ghthimy > nj,i =1,...,d va h la don thitc h= X, trong do
Pi = m —n.

Vi du 1.1.9. it R= A[X,Y]. Khi d6 XY’ khong 1a boi ctia X2Y, nhung X2Y7 1a
mot bdi cia X2Y.

B& dé 1.1.10. Cho f = X™va g = X" la cdc don thiic trong R Khi dé cdc diéu kién
sau la tuong duong:

(i) f e gR;

(ii) T la mot béi cua Q;

(iii) T la mot béi don thiic cuia ;

(iv) mi=n;

(v)me [n].



Dinh nghia 1.1.11. Thif tw chia hét trén tap hop don thiic [[R]] 1a thi g XT = XD
khi X™a mot boi cia XM

B dé 1.1.12. Thii 1 chia hét trén [[R]] la mot quan hé thik .

Pinh ly 1.1.13. Cho f,fq,..., Ty la cdc don thiic trong R Khi do f € (f1,...,fn)R

néu va chi néu ton tai i sao cho f € fiR

Chu y 1.1.14. Dinh i khong con diing nita néu cic fj khong 1a don thiic.

Dinh nghia 1.1.15. Do thi cia mot idéan don thiic | 1a tap hop
ri)y={neN|X"el}.

Dinh Iy 1.1.16. Néu | = (X™,... . X"™)Rthi [(1) = [n;]U...U[n,].

Vi du 1.1.17. (i) Pit R= A[X,Y]. D) thi ciia idéan | = (X4 X3Y,Y?)R 1a tap hop
F(1)=1[(4,0]U[(3,1)] U[(0,2)] C N?, dugc biéu dién bsi so d6 Hinh 1.1.

(ii) it R= A[X,Y]. Pit | = (X?)Rva J = (Y3)R Khi d6 | +J = (X2,Y3)R. Theo
Pinh I[LLI6, (1) =[(2,0)], F(J) = [(0,3)] va

Fr+J)=1[020]U[(0,3)] =T ()ur@).
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Ta c6 d6 thi Hinh 1.2.

2 3 4 5
Hinh 1.2:

=

Nhan xét 1.1.18. Mot tap con khic réng y C N9 ¢6 dang y = (1) véi idéan don
thiic | € A[Xy, ..., Xq] néu va chi néu véi mdi me yvane N9 tacé m+n € y. Chang
han, do thi Hinh 1.3 khong c6 dang y = I(1).

1 2 3 4
Hinh 1.3:



