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L.oi cam doan

Toi xin cam doan ring ndi dung trinh bay trong luan vin nay 1a trung thuc va khong
tring 1p véi cac dé tai khac. Toi cling xin cam doan rang moi su gitip dd cho viéc thuc
hién luén vin nay da dudc cam on va cdc thong tin trich dan trong luin vin da dudc chi

r0 ngudn goc.

Thdi nguyén, ngay 21 thdang 6 nam 2015

Ngudi viét Luan vin

Hoang Thi Dung



L.0i cam on

Luan vin dudc hoan thanh duéi sy huéng din khoa hoc ctia Tién si NGUYEN VAN
HOANG giang vién khoa Toan Truong Pai hoc Su pham - Pai hoc Thai Nguyén. Nhan
dip nay toi xin bay té 1ong biét on siu sic tSi thay, ngudi da huéng din tdi cach doc tai
liéu, nghién ctiu khoa hoc diing din, tinh than lam viéc nghiém tic va da danh nhiéu thoi
gian, cong suc giup do to1 hoan thanh ludn van nay.

Toi ciing xin bay to long biét on siu sac ti cac thay co gido clia: Vién Toan hoc va
Pai hoc Thai Nguyén nhiing ngudi da tan tinh giang day va khich 1€, ddng vién t6i vuct
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, S& GD - PT Cao Bing, Ban Gidm hiéu va T6 Toan-Tin Truong THPT
Chuyén Cao Bing di tao diéu kién thun 1di, gitp dd toi trong subt thoi gian tdi hoc tap.

Cubi cling, t6i xin cdm on ban bé, ngudi than da gitip dd, dong vién, ing ho toi dé toi

c6 thé hoan thanh t6t luan vin ciing nhu khéa hoc ctia minh.

Thdi nguyén, ngay 21 thdang 6 nam 2015

Ngudi viét Luan vin

Hoang Thi Dung
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Mé dau

Trong subt luan vin nay, gia thiét (R, m) 1a vanh giao hodn Noerther dia phucng véi
idéan cuc dai duy nhat 12 m. Gid thiét A 1a mot R—modun Artin va M 13 mdt R—mddun
hitu han sinh ¢6 chiéu dimM = d. Ki hiéu Asszg M 1a tap cic idéan nguyén t6 lién két
clia M. Tép tht ca cac idéan nguyén td gan két ciia A dudc ki hiéu 1a AttgA (theo L. G.
Macdonald [7]).

V6i mbi idéan 7 1a clia R, ta biét ring tap Assg(M /I"M) va Attg(0 :4 I") khong phu
thudc vao n khi n di 16n (xem bai bdo cia M. Brodmann [1, 12]), va vi thé cic tap
hop U, Assg(M/I"M) va U, Attg(0 :4 I") 1a céc tap hitu han. Tuy nhién diéu nay
khong con ding cho céc tap Assg(M/(x]",...,.x )M) va Attg(0:4 (x]',...,x¥)), trong
d6 (x1,...,x;) 1a mot day cac phan tif ctia R v6i ny, . .., 1a cic sb nguyén duong. Chang
han, 1y (R, m) 1a vanh Cohen-Macaulay chiéu 5 (dugc xay dung béi M. Katzman [6,
Corrollary 1.3]) sao cho ¢6 cdc phan tii x,y € m thoa min Assg (H(zx . (R) 1a mdt tap vo
han. Khi d6 tap U,>¢ Assg(R/(x",y")R) 12 vo han, va vi thé tap U, Attg(0 :4 (x",y")R)
cing la vo han, § ddy A = E(R/m) la bao ndi xa cia R/m d6 la R—modun Artin.

Cho s > —1 1a s6 nguyén. Véi mdi tap con T clia Spec(R), ta ki hiéu Ty (tuong ting,
T, T-s) 1a tip gdm tht cd p € T sao cho dim(R/p) = s (tuong tng, dim(R/p) > s,
dim(R/p) > s5). Theo Brodmann-Nhan [2], mot day (xi,...,x;) cdc phan ti clia R dudc
goi 1a M—day tit chiéu > s néu x; € p v6i moi p € Assg(M/(x1,...,xi_1)M)~s V6i
moi i = 1,...,k. Néu moi hoén vi clia diy xi,...,x; cling 1a M—day tif chiéu > s thi
(x1,...,x) dudc goi 1a M—day tit chiéu > s hodn vi dugc. Chi y ring néu (xq,...,x;) 1a

geeey

(xem [2, Proposition 2.6]). Ttr d6 mot cau hoi duge L. T. Nhan-N. V. Hoang [9] ddt ra la



tim diéu kién ciia day (x1,...,x) d& cdc tap hop U, ., (Atte(0:4 (¥]',... . X{5)R))=s,
U AR(0 2 ) (4o R)) o v Uy (At (HE (M (5. M)
la cac tap hgp hitu han. Nam 2014, trong mdt bai bao chung cua Nhan-Hoang (xem [9]),
ho da tra 15i khang dinh cho cau héi trén, cu thé 1a cac dinh Iy sau.

Dinh li 1. Gid st (xy,...,x;) la mot A— doi day tiw chiéu > s. Khi do tdp (Attg(0 :4
(X", X )R)) 55 khdng phu thude vao cdch chon ciiany, ... ,ngvatdp U, ., (Attg(0:4
(x]',.. X E)R)) > la hitu han.

Dinh li 2. Gid sit R la vanh catenary phd dung va moi thé hinh thiic ciia né la Cohen-

Macaulay. Ldy (x,...,x;) la M— ddy chqit tic chiéu > s. Khi d6 ta c6

(i) (Attg HL (M /(X" ..., XYM)) <5 va (Attg(0 <, X LX) R)) s la doc ldp voi
m 1 k Hi, (M) \*1 k

ni,...,ng voi moi i > 0.
(ii) (Attg H: (M /(x1,...,x)M))>s = (Attg(0 itk (K15 X)R) )55 vOi moi i > 0.

(iit) Voi m61i 20, 1p hop Un....n (AR 1y gy (7' X )R)) 25 v tdp hop

Muc dich chinh ctia luan vin nay 12 trinh bay chi tiét lai cic két qua nhu da néu trén
trong bai bao [9]: L. T. Nhan and N. V. Hoang (2014), “A finiteness result for attached
primes of Artinian local cohomology modules”, Journal of Algebra and Its Applications,
Vol. 13, 1350063 (14 pages). Bén canh d6 d€ viéc trinh bay c6 hé thdng va rd rang hon,
luan vin cling bd sung mot s6 kién thic tif cdc tai liéu nhu sdch Commutative Ring
Theory (ctia H. Matsumura [8]), va mot s6 bai giang ctia GS.TSKH Nguyén Tu Cudng,
PGS.TS Lé Thanh Nhan, TS. Nguyén Vin Hoang vé dai s6 giao hodn va dai sb dong
diéu.

Luén vin dudc chia 1am 3 chuong. Chuong 1 trinh bay céc kién thiic co s& can thiét
dugc dung dé€ ching minh cic két qua & cac chuong sau. Mot s kién thic dudc trinh
bay & day la: Vanh va modun Artin, bi€u dién thi cAp ctia modun Artin, modun ddi dong
diéu dia phuong, ddy chinh quy va do sau ctia mddun, dbi ngiu Matlis va mot s tinh

chat. Trong phan dau ctia Chuong 2, chiing t6i gidi thiéu khdi niém dbi ddy tir chiéu > s
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va mot sd tinh chét. Phan sau ctia chuong danh d€ trinh bay chiing minh chi tiét cho Dinh
ly 1. Chuong 3 sé chiing minh chi tiét cho Dinh 1y 2. Trong dé, trudc mdi phan ching

minh, chiing tdi ¢ dua ra mot vai tinh chét c6 lién quan khi can thiét.



Chuong 1

Kién thitc chuén bi

Chuong nay nham dua ra mot s6 kién thifc chudn bi gitip cho viéc trinh bay c6 hé
thong va nhitng kién thiic d6 thuc can thiét phuc vu cho chitng minh céc két qua & nhiing
chuong sau. Chuong nay ta ludn gia thiét R 1a vanh giao hodn c6 don vi. Kién thiic &

chuong nay dudc trich tit mot s6 sach [3], [7], [8].

1.1 Vanh va modun Artin

Pinh nghia 1.1.1. (Vanh va médun Artin) Cho R 1a vanh giao hoan va A 1a R— mddun.
Khi d6 A dugc goi 1a médun Artin néu mdi diy gidm cidc modun con clia A déu diing,
nghia 1a néu
A)DAID...D0A,D ...
12 mot day gidm dan cdc modun con ctia A thi ton tai k € N sao cho Ay = A,, v6i moi n > k.
Vanh R dudc goi 12 vanh Artin néu né 13 mdt R— modun Artin, tic 12 moi ddy gidm cac
idéan ctia R déu diing.
Ménh dé sau cho ta mot diéu kién tuong duong vé6i dinh nghia modun Artin.

Ménh dé 1.1.2. Cho R la vanh giao hodn va A la mét R— médun. Khi do cdc diéu kién

sau la tuong duong



(i) A la modun Artin.

(ii) Mi tdp khdc rong cdc médun con ciia A déu cé phan tit cuc tiéu.

DE dé cap dén mot vai tinh chit cia mddun Artin, sau déy ta sé nhac lai khai niém do
dai cia modun.
Pinh nghia 1.1.3. Cho R 1a vanh giao hoan khac khong va M la mdt R— mddun.

(i) Mot day My C My C ... C M,, = M cac mddun con cua M dugc goi la mot xich.

(i) Xich 0 = My C M; C ... C M,, = M dudc goi 1a mot diy hop thanh ctia M néu
M;11/M;1a cac médun don v6imoi i =0, 1,...,n— 1, tic la M, | /M; c6 ding hai modun
con la 0 va chinh n6.

(iii) Do dai cia M, ki hiéu la /x(M), 1a can trén ding cua cac do dai cia cac xich ¢
dang0 =My C M, C ... C M, =M, trong d6 M; #* M; 1 v6imoi i =0,1,...,n— 1.

Mot R— mddun M dudc goi 1a ¢6 dd dai hitu han néu M c6 it nhat mot diy hop thanh.
Trong trudng hdp nay cac day hgp thanh cia M c6 cung do dai va khi d6 do dai cia M
chinh 12 do dai cia mdt diy hop thanh ndo d6 cia M. Hon thé nita mdi day ting hoic
giam thuc su cac mddun con ctia M déu c6 do dai khong vuct qua do dai ctia diay hop
thanh.
Dinh ly 1.1.4. Ta c6 cdc phdt biéu sau la diing.

(i) Néu R la vanh Artin thi moi idéan nguyén té cia R déu t6i dai.

(ii) Néu R la vanh Artin thi R ¢é hitu han idéan tdi dai.
Dinh nghia 1.1.5. (Chiéu Krull) Cho R 12 mot vanh giao hodn, mot ddy gidm thuc su

cdc idéan nguyén to pp D py D -+~ D p, clia vinh R dudce goi 1a mot xich nguyén td c6 do
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