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Tém tit

Cho (R, m) la mot vanh giao hoan, Noether dia phuong. Cho M 1a
mot R-modun hitu han sinh chiéu d va A 14 mdt R-modun Artin.

Luén an tap trung nghién cttu hai van dé. Thit nhat, ching t6i gidi
thiéu khai niém kiéu da thitc day ctia M, ki hiéu 1a sp(M), dé do tinh
khong Cohen-Macaulay day ctia M. Ching t6i chimg minh rang sp(M)
chinh 1& chiéu ctia quy tich khong Cohen-Macaulay day ctia M néu R 1a
thuong cua vanh Cohen-Macaulay dia phuong. Ching t6i cing nghién
ctu su thay doi ciia kieu da thittc day ctia M qua day da hoéa, qua dia
phuong héa cling nhu tinh khong tang ctia sp(M /2 M) khi 2 14 mot phan
tit tham s6. Chting tdi tinh todn sp(M) thong qua cidc mddun khuyét
thiéu ctia M.

Van dé nghién cttu thit hai 1a vé chi s6 kha quy ctia mddun Noether
hodc modun Artin. Trude hét, ching to6i dua ra chan déu cho chi s6 kha
quy ctia cac idéan tham sb t6t khi kiéu da thitc day ctia médun Noether
M 1a nhé. Sau dé, ching t6i so sanh chi s6 kha quy ctia médun con cta
M va chi s6 khd quy ctia d6i ngdu Matlis ctia modun thuong tuong ting
cua M.

Ludn 4n dugc chia thanh ba chuong. Chuong 1 danh dé nhéc lai
mét s6 kién thitc co sé nhu moédun dbi dong diéu dia phuong, bieu dién
thit cip ctia mddun Artin, kiéu da thitc, mdédun Cohen-Macaulay, médun

Cohen-Macaulay suy rong, moédun Cohen-Macaulay day va modun Cohen-



ii

Macaulay suy rong day.

Trong Chuong 2, ching toi gi6i thiéu khéi niém kicéu da thitc day
ctia M, ki hiéu 1a sp(M), thong qua kiéu da thitc clia cic médun thuong
trong loc chiéu. Ching t6i nghién cttu kiéu da thitc day dudi tic dong
dia phuong héa va day du m-adic. Tiép theo, ching t6i nghién citu méi
quan hé gitta sp(M) va sp(M/xM) v6i = 1a phan t& tham sb ctia M.
Khi R la thuong cia vanh Gorenstein dia phuong, ching t6i tinh toan
kiéu da thtic day ctia M théng qua chiéu va kiéu da thitc clia cic moédun
khuyét thiéu ctia M.

Trong Chuong 3, ching t6i nghién citu mot sé van dé ve chi s6 kha
quy ctia modun. Trude hét, ching t6i dua ra cong thitc chin déu cho chi
s6 kha quy clia cac idéan tham s6 tot q ctia M v6i sp(M) < 1. Phan
cudi ctia Chuong danh dé nghién ctiu chi s6 kha quy ctia modun Artin
va dua ra su so sanh gitta chi s6 kha quy ctia médun con ctia M véi chi

s6 kha quy ctia Déi ngdu Matlis ctia médun thuong tuong tng ciia M.
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LGi cam doan

T6i xin cam doan day 1a cong trinh nghién cttu ctia t6i. Céac két qua viét
chung véi cac tac gid khic da dudc su nhat tri clia cdc dong téc gia trude
khi dua vao luan an. Cac két qud duge néu trong luan an 1a trung thuc

va chua ting dudc ai cong bd trong bat ky cong trinh nao khéc.
Tac gia

Tran DPic Diing
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LGi cam on

Téi xin duge bay to long biét on dén Thay t6i: GS. TSKH Nguyén
Tu Cudng. Thay da diu dit t6i ti nhitng bude chap chitng dau tién trén
con duong nghién ctru khoa hoc, huéng dan toi tir khi t6i lam ludn van
thac s1 va gio diy la ludn 4n tién si. Phuong phép doc sich, cidch phat
hién va giai quyét van dé, nhitng ¥ tuéng todn hoc ma Thay chi bdo da
giup t6i trudng thanh hon trong nghién cttu va hoan thanh luan an nay.
Trong cdng viée, Thay luon nghiém khac véi hoc tro, trong cudc sbéng
thay luén danh cho hoc tro ctia minh nhitng tinh cd&m am ap va su yéu
thuong. Bén canh nhitng kién thitc todn hoc, Thay nhu ngusi cha day
cho t6i biét cdch lam ngudi tit té va song nhan hau.

T6i xin bay té long biét on dén C6 t6i: GS.TS. Lé Thi Thanh
Nhan. C6 1a tAm guong ve su no luc trong gian khé va cling 1a ngusi da
truyen cam htng cho t6i vé Toan hoc néi chung ciing nhu Dai s6 giao
ho4n néi riéng khi t6i con ngdi trén gidng dudng Pai hoc. C6 da bo ra
rat nhiéu cong stic va su kién nhan dé khong chi dan dat, gidng day cho
toi ve kién thitc, kinh nghiém va tu duy ctia ngudi lam Todn, ma con
luén tao diéu kién, gitp dd cho téi trong cong viée, trong cudc song. Su
tan tAm v6i nghé, véi hoc tro clia ¢o sé 13 cai dich dé t6i noi theo va
phan dau.

Luan 4n ducgc hoan thanh duéi su huéng dan tan tinh ctia hai
ngusi Thay: GS. TSKH Nguyén Tu Cudng va GS.TS. Lé Thi Thanh



Nhan. Mét lan nita, t6i xin t6 long biét on sau sic dén Thay Co va sé
cb gang hon nita dé xing dang véi cong lao ciia Thay Cé.

T6i xin chan thanh cam on Ban Giam hiéu, Ban chu nhiém Khoa
Toan - Tin, Phong Sau Dai hoc, truong Pai hoc Khoa hoc, Pai hoc
Thai Nguyén da tao diéu kién thuin lgi nhat, phit hop nhat dé t6i vita
hoan thanh viéc hoc tap, vita dam bao cong viéc giang day ctia minh tai
Truong.

T6i xin cam on PGS. TS Pham Hung Quy, TS Doan Trung Cudng,
TS Tran Nguyén An, TS Tran P& Minh Chau da danh cho t6i nhiing
tinh caAm than thiét va giai ddp nhiéu thic mac chuyén mon cho t6i trong
su6t ching duong dai t6i lam NCS. Xin cdm on cac anh chi nhém Dai
s6 giao hoan Thai Nguyén vé nhitng trao déi quy bau trong qua trinh
lam luan an.

Cubi cling, t6i xin dudc bay to su biét on vo han t6i B, Me. Dic
biét 1a Vo Pham Thity Linh va cong chtia nho Tran Pham Ngan Khanh,
nhitng ngudi da ludn hy sinh rat nhiéu, ludn lo lang, mong méi t6i tién bd
tung ngay, tung thang. Luan an nay t6i xin dudc danh tang cho nhiing
ngudi ma toi yéu thuong.

Tac gia

Tran DPtc Diing
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Cho (R, m) la mdt vanh giao hodan, Noether dia phuong véi idéan
cuc dai duy nhat m va M 1a mdét R-modun hitu han sinh chieu d. Ta
luén c6 depth M < dim M. Khi depth M = dim M thi médun M dugc
goi 1la modun Cohen-Macaulay. Lop médun Cohen-Macaulay dong vai
tro trung tam trong Pai sb giao hodn va xuat hién trong nhiéu linh vuc
nghién cttu khac nhau ctia Toan hoc nhu Hinh hoc dai s6, Li thuyét T6
hop, Ly thuyét bat bién...

Chti y rang M 1a Cohen-Macaulay khi va chi khi ¢(M/xM) =
e(z; M) v6i mot (va véi moi) hé tham sb z ctia M. Mot trong nhitng mé
rong quan trong cua l6p médun Cohen-Macaulay la 16p modun Buchs-
baum do J. Stiickrad va W. Vogel [49] gi6i thiéu, dé 1a 16p cdc moédun M
thoa man gid thuyét dit ra béi D.A. Buchsbaum: ¢(M/xzM) — e(x; M)
13 hing s6 khong phu thudc hé tham sé z. Sau d6, N.T. Cuong, P.
Schenzel va N.V. Trung [48] da gi6i thiéu 16p cdc moédun M thoéa man
sup, (((M/zM)—e(z; M)) < oo, dugc goi la médun Cohen-Macaulay suy
rong. Nam 1991, N.T. Cuong [5] da gidi thiéu khai niém kiéu da thtc
ctia M, ki hiéu 1a p(M), dé do tinh khong Cohen-Macaulay ctia M, tit
do6 phan loai va nghién citu cau tric clia cdc moédun hitu han sinh trén
vanh dia phuong. Néu ta quy uéc bac ciia da thitc khong 1a —1, thi M
la Cohen-Macaulay khi va chi khi p(M) = —1 va M la Cohen-Macaulay



suy rong khi va chi khi p(M) < 0.

M6t mé rong quan trong khac ctia 16p modun Cohen-Macaulay la
16p Cohen-Macaulay day, dugc R.P. Stanley [41] gi6i thiéu cho truong
hop phan bac va P. Schenzel [39], N.T. Cuong, L.T. Nhan [11] nghién cttu
cho truong hop dia phuong: M 1a Cohen-Macaulay ddy néu mdi thuong
D;/D;1 la Cohen-Macaulay, trong d6 Dy = M va D;;; 1a médun con
16n nhat ctia M c6 chiéu nhé hon dim D; véi moi ¢ > 0. Tiép theo,
N.T. Cuong va L.T. Nhan [11] nghién citu 16p médun Cohen-Macaulay
suy rong day bang cach thay dicu kién mdi modun thuong D;/D;y; 1a
Cohen-Macaulay bang dicéu kién D;/D;,; 1a Cohen-Macaulay suy rong.

Muc dich dau tién ctia ludn 4n 13 gisi thiéu khai niém kiéu da thic
day ctia M, ki hiéu la sp(M), dé do tinh khéng Cohen-Macaulay day
ctia M. Chiing t6i chi ra rang sp(M) chinh la chiéu ctia quy tich khéng
Cohen-Macaulay day ctia M khi R la thuong ctia vanh Cohen-Macaulay
dia phuong. Ching t6i nghién citu su thay doi clia kiéu da thitc day cla
M qua dia phuong hod, qua day dut hoéa ciing nhu tinh khong tang clia
sp(M/zM) khi 14 mot phan tit tham s6. Ching t6i tinh todn sp(M)
thong qua chiéu va ki¢u da thitc ctia cdc mddun khuyét thiéu ctia M.
Chi ¥ rang trong bai béo [8], N.T. Cuong, D.T. Cudng va H.L. Trudng
da nghién cttu mot bat bién méi ctia M théng qua sd boi, va khi vanh
cd s6 1a thuong ctia vanh Cohen-Macaulay dia phuong thi bat bién nay
chinh 13 kiéu da thiic day ctia M. Gan day, S. Goto va L.T. Nhan [21]
da dua ra dic trung tham sb ciia kiéu da thtc day.

Muc tiéu tht hai cia ludn 4n 14 nghién cttu mdt s6 bai toan ve
chi s6 kha quy ctia cdc médun hitu han sinh trén vanh dia phuong. Mot
médun con N ctia M 14 bat khd quy néu N # M va N khong thé viét
thanh giao ctia hai médun con thuc su chita né. Khi do, dinh 1y co ban

thtt hai ctia E. Noether [29] néi rang mdi moédun con N ctia M déu phan



