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1. Thong tin chung

Tén dé tai: Nghién ctu cau tric mot sb 16p vanh Gorenstein va médun Cohen-
Macaulay

- M4 s6: B2022- TNA-25.

- Chii nhiém dé tai: TS. Tran B4 Minh Chau

Email: chautdm@tnue.edu.vn  Dién thoai: 0979 846 468

- Co quan chu tri: Pai hoc Thai Nguyén

Thoi gian thyc hién: 24 thang (tir 01/2022 dén 12/2023, gian han thém 06
thang, dén 06/2024)
2. Muc tiéu

- Lam rd dugc mot sd van dé md vé tinh chét, dic trung, ciu trac cua vanh

Gorenstein va mQt s6 mo rong cua vanh Gorenstein.
- Lam rd mot s6 van d€ md veé cau triac cia modun chinh tac, modun Cohen-
Macaulay va mot sO mé rong ciia médun Cohen-Macaulay.

3. Tinh méi va sang tao

Céc két qua nghién ctru ctia dé tai 1a nhitng két qua méi vé cac bai toan quan
trong trong Pai sd giao hoan, duoc cong bd trén cac tap chi qudc té uy tin. Diéu nay
dam bao tinh méi va tinh sang tao cua dé tai.

4, Két qua nghién ctru

1. Pic trung tinh di 1én va di xuéng cia modun Artin qua dong cau phang dia
phuong bat ki @ :R — Strong truong hop d6 dai vanh thg bang 1 va trong truong
hop tong quat thdng qua bao ndi xa cua truong thing du cia S va moédun ddi dong diéu
dia phuong cap cao nhat caa vanh thé.

2. Lam rd cau tric cua mddun tenso cua R-modun dbi dong diéu dia phuong
Artin khac khong va tinh di 1én ctia médun nay qua dong cau phang dia phuong bét Ki
trong truong hop vanh thé co do dai hiru han.

3. Lam rd tinh chit di 1én va di xubng caa moédun ddi déng diéu dia phuong
Artin qua d6ng cau phang dia phuong.

4. Mot 16p mé rong quan trong cua modun Cohen-Macaulay 1la médun Cohen-
Macaulay day suy rong. Dé tai da dua ra két qua méi vé dic trung cua 16p modun nay
trong truong hop vanh co so 1a thuong cua vanh Cohen-Macaulay (mét 16p mo rong
cua thuong ctia vanh Gorenstein) thong qua hé sé Hilbert va bac sé hoc ciia médun
rng vai hé tham sb tach.
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5. San pham
5.1. San pham khoa hoc (cac bai bao céng bd)
5.1.1. Bai b&o quac té : 02 bai Q2

1. T. D. M. Chau, L. T. Nhan (2024), Ascent and descent of Artinian module
structures under flat base changes, Comm. Algebra, 52 (08), 3512 — 3520. (SCIE/Q?2).

2. N.T.Cuong, N.T.Long, H.L.Truong (2022), On Hilbert coefficients and
sequentially generalized Cohen—Macaulay modules, J. Algebra Its Appl., 23(03),
2450055. (SCIE/Q2).

5.2. San pham dao tao
- Hwéng dan 01 luan vin thac si:

1. Nguyén Thi Hdng (2023), Médun néi xa qua chuyén phang hoan toan,
Truong Pai Su pham, Dai hoc Thai Nguyén.

- Hwéng dan 01 nghién ciu sinh:

1. ThS Nguyén Xuén Linh, nghién ctu sinh tai Vién Toan hoc — Vién ham 1am
khoa hoc va céng nghé Viét Nam. Tén dé tai luan an: Thé hinh thize, médun khuyét va
cau tric ciia médun hivu han sinh trén vanh dia phwong, D& tai nghién ctu sinh tai
Vién Toan hoc.

6. Phuong thirc chuyén giao, dia chi ing dung, tac dong va lgi ich mang lai ciia
két qua nghién ciru
6.1. Phwong thirc chuyén giao

Cong bd duoc mot s6 két qua méi, co ¥ nghia khoa hoc trén céc tap chi quéc
té/1SI uy tin (thudc chu dé nghién ctu cua dé tai).
6.2. Pia chi wng dung

Cac truong dai hoc trong ca nudc c6 dao tao trinh do dai hoc, thac sy va nghién
cuu sinh chuyén nganh Toan.

6.3. Tac dong va loi ich mang lai ciia dé tai
6.3.1. P6i véi linh vire gido duc va dao tao:

Dé tai di gop phan dao tao 01 Thac sy, 01 nghién ciu sinh chuyén nganh Pai
s6 va ly thuyét sd, dong gop vao su phét trién gido duc va dio tao cia Dai hoc Thai
Nguyén va sy phét trién cia chuyén nganh Dai s6 va ly thuyét sb. Két qua nghién
ctru cua dé tai 14 tai liu phuc vu hiéu qua cho cong tac giang day sau dai hoc céc
chuyén nganh vé Toan tai trudng Pai hoc Su pham-Pai hoc Thai Nguyén; phuc vu
nghién ctru, dao tao sinh vién, hoc vién cao hoc nhang Dai s va ly thuyét sé. Dic
biét boi dudng kha ning nghién ctru cua cac giang vién tré, gop phan nang cao chat
luong, hiéu qua dao tao va nghién ctu khoa hoc cua Truong Pai hoc Su pham - Dai
hoc Thai Nguyén.

6.3.2. P6i véi linh viee khoa hoc va cong nghé c6 lién quan:

- Két qua cua dé tai 1a tai liéu tham khao cho cac don vi nghién ctru Toan trén
thé giGi va trong nudc.

- Két qua nghién ciru cua dé tai duoc cong b trén cac tap chi khoa hoc chuyén
nganh uy tin va trén tap chi qudc té. Py ciing 1a co hoi tot dé mé rong hop tac véi cac



trrong, trung tdm nghién ciu ¢ Viét Nam va nudc ngoai.
6.3.3. D6i véi phat trién kinh té - xa hji:

- D& tai nghién ctru thanh cong s& c6 y nghia vé kinh té - xa hoi, gop phan dua
khoa hoc c6ng nghé gan lién véi cong tac bao dam phat trién kinh té, gido duc 6n dinh.
6.3.4. P6i v6i td chirc chii tri va cac co sé ieng dung két qua nghién ciru:

- P6i véi 16 chike chii tri, cé nhdn tham gia thyc hién dé tai:

+ Két qua nghién ciru cua dé tai 13 tai liéu phuc vy nghién ctru, dao tao sinh vién,
hoc vién cao hoc nganh su pham cir nhan hoa hoc cua Truong Pai hoc Su pham -
bai hoc Thai Nguyén.

+ Cac cong trinh cong bd trong nude va qudc té s& gop phan nang cao chat luong
nghién ctru cila cac giang vién tré, gop phan nang cao chat luong, hiéu qua dao tao va
nghién ctru khoa hoc ctia Pai hoc Thai Nguyén, tiép can véi trinh d6 nghién ctru khoa
hoc cua khu vuc va thé gidi.

- P6i Vi co so ieng dung két qud nghién ciru:
- Nang cao ning luc nghién ciu cac thanh vién trong nhom thuc hién dé tai, mo
rong hop tac nghién cu.
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1. General information

Project title: On structure of some Gorenstein rings and Cohen-Macaulay
modules
Code: B2022- TNA-25

Project leader: Dr. Tran Do Minh Chau

Email: chautdm@tnue.edu.vn

Phone: 0979 846468

Host institution: Thai Nguyen University

Implementation period: From January 2022 to December 2023 ( extra time: 6
months, until 06/2024)
2. Goals

- - Clarify some open problems on properties, structure of Gorenstein ring and
some generalizations of Gorenstein rings.

- Clarify some open problems on structure of canonical module, Cohen-

Macaulay module and some generalization of Cohen-Macaulay module.
3. Novelty and creativity

The results of the research haven’t been proved before and are published in
qualified international scientific journals, which ensures the novelty and creativity of
the research
4. Research results

1. One of the effective tools in studying ring structures and Cohen-Macaulay
modules, Gorenstein rings and their extensions is the Artinian local cohomology
modules and the relationship between their structures via flat local extensions.
Therefore, first of all we need to clarify the structure of the Artinian modules under
flat extensions @:R—S. The research characterizes the ascent and descent
properties of the Artinian modules under flat extensions in the case where the length of
ring fiber is 1.

2. Characterize the ascent and descent of the structure of Artinian modules under flat
extensions in the general case through the injective envelope of the residual field of the
base ring and the top local conomology module of fiber ring S /mS.

3. Clarifying the structure of the tensor A®_ S of the Artinian R-module A and the

ascent of Artinian modules under flat extensions in the case where the length of ring
fiber is finite.



4. An important generalization class of Cohen-Macaulay modules is the sequentially
generalized Cohen-Macaulay module. The research has presented new results on the
characteristics of this class of modules in the case that the base ring is the quotient of
the Cohen-Macaulay ring (an extension of the quotient of the Gorenstein ring). This
characteristic is through the boundedness of the difference between the Hilbert
coefficient and the arithmetic degree..

5. Products
5.1. Scientific products:

1. T. D. M. Chau, L. T. Nhan (2024), Ascent and descent of Artinian module
structures under flat base changes, Comm. Algebra, 52 (08), 3512 — 3520. (SCIE/Q?2).

2. N. T. Cuong, N. T. Long, H. L. Truong (2022), On Hilbert coefficients and
sequentially generalized Cohen—Macaulay modules, J. Algebra Its Appl., 23(03),
2450055. (SCIE/Q2).

5.2. Training products

- Guide to 01 master's theses:

1. Nguyen Thi Hong (2023), Injective modules under flat extensions, Master's
Thesis, University of Education - Thai Nguyen University.

2. M.S. Nguyen Xuan Linh, PhD at Institute of Mathematics. The title of the
research: Formal fibers, defficiency modules and structure of finitely generated
modules over Noetherian local rings.

6. Method of transfer, application address, impact and benefits of research results
6.1. Transfer method

Published some new and scientifically significant results in prestigious
international/ISI journals (related to the research topic of the project).
6.2. Application address

Institutes of research and universities all over the world and our country who
are interested in Commutative Algebra.

6.3. Impact and benefits of the project
6.3.1. For the field of education and training:

The project has contributed to training 01 Master and 01 PhD student majoring
in Algebra and number theory, contributing to the development of education and
training of Thai Nguyen University and the development of Algebra and Number
Theory. The research results of the project are documents that effectively serve
postgraduate teaching in Mathematics majors at the University of Education - Thai
Nguyen University; Serving research and training for students and graduate students in
Algebra and number theory. Especially fostering the research abilities of young
lecturers, contributing to improving the quality and effectiveness of training and
scientific research of the University of Education - Thai Nguyen University.

6.3.2. For relevant science and technology fields:
- The results of the project are reference documents for Mathematics research in the
world and in the country.



- Research results of the project are published in prestigious scientific journals and
international journals. This is also a good opportunity to expand cooperation with
univerities and research centers in Vietnam and abroad.

6.3.3. For socio- economic development:

Successful research topics will have socio-economic significance, contributing to
integrating science and technology into the work of ensuring stable economic and
educational development.

6.3.4. For the lead organization and research results application establishments:

- For host organizations and individuals participating in implementing the project:

+ The research results of the project are documents to serve the research and
training of students and graduate students in pedagogy and bachelor of chemistry at the
University of Education - Thai Nguyen University.

+ Domestic and international published works will contribute to improving the
research quality of young lecturers, contributing to improving the quality and
effectiveness of training and scientific research of Thai Nguyen University, reaching with
regional and world scientific research levels.

- For the basis of applying research results: Improve research capacity of project
implementation team members, expand research cooperation.



