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TOM TAT
Cho R =@ R, 1a mot dai s6 phan bac chuan hitu han sinh trén R, = R, trong d6 (R,m) 1a vanh

n=0

Noether dia phuong véi idéan cuc dai m va 9T = @ M, 1a R — moddun phan bac hiru han sinh. Trong

n=0

bai bao nay chung t6i chi ra réng, v6i moi sb nguyén 1 20, tap hop (Psupp (M ) \ Psupp R (M ”))21‘—2

on dinh khi n da 16n.

Tir khéa: On dinh, tdp gia gid, linh héa tir cia médun doi dong diéu dia phiong.

1. MO PAU
Cho R = ® R, 1a mot dai s6 phan bac chuan
n>

hitu han sinh trén R, =R, trong d6 (R,m) la

vanh Noether dia phuong véi idéan cuc dai m va

M= M la R — modun phan bac hiru han sinh.
n=0

Cho I la idéan cua R va M la R-modun hitu
han sinh. Nam 1979, M. Brodmann ching minh
cac tap idéan nguyén td lién két Ass,(M /1"M)
va Ass,(I"M /I""M) én dinh khi n du 16n (M.
Brodmann 1979a). Tiép theo S. McAdam va P.
Eakin chimg minh tdp Ass,R 6n dinh khi n du
16n (S. McAdam and P. Eakm 1979). Téng quat
hon, L. Melkersson chirng minh rang tap Ass,M
ddc lap véi n khi n du 16n (L. Melkersson 1990)
va thu dugc cac két qua da biét ciia Brodmann va
McAdam — Eakin. Tt day, bai toan nghién ctu
dang diéu tiém can lién quan dén cac thanh phan
thuan nhat M , duoc quan tam boi nhiéu nguoi
(N. T. Cuong and N.V. Hoang 2008, N. T. Cuong,
N.V. Hoang and P. H. Khanh 2010, C. Rotthaus
and L. M. Sega 2000).

Cho 120 1a mot sb nguyén. Nam 2002, M.
Brodmann and R.'Y. Sharp da dua ra khai ni¢m tap gid
gia thir i cia moédun M, ky hiéu boi Psupp’, (M), 1a
tap hop duoc xac dinh nhu sau:

Psupp;, (M) = {p € Spec(R) | H ;" “" (M ,) # 0}

(M. Brodmann and R. Y. Sharp 2002). Nhiéu
nguoi da nghién ctru tap g1a gia cia R-mo6dun va
thu dugc nhidu thong tin b ich vé médun va vanh
co sd R. Ching ta ky hi¢u

Var(Ann, (H, (M, ))) = {p € Spec(R) | p > Ann (H, (M, )}.
Trong trudng hop R 1a thuong cua vanh dia
phuong Cohen-Macaulay thi ching ta c6 dang
thuc Psuppy (M, )= Var(Ann,(H, (M,))). Nam
2021, Lé Thanh Nhan va cong su da chiing minh

mot s6 két qua vé 6n dinh tiém can lién quan dén
Ann,(H!(M,)) (T. D. M. Chau, N. T. K. Nga
and L. T. Nhan 2021). Ho chting minh rang ton tai
sb tu nhién t > 0 sao cho

\JVar(Ann, (1, (M,))) =|  Var(Ann, (H.,(M,))) véi
jsi Jj<i

moi sd nguyén 7 21 va moi sb nguyén 120. 1y
day, Nhan va cong su da chimg minh dugc rang
néu R Ia thuong cua vanh dia phuong Cohen-
Macaulay thi ton tai so ty nhién t > 0 sao cho

(Var(Ann, (H,,(M,)))). = (Var(Ann,(H,, (M)

>i-1

v6i moi sb6 nguyén 7 >¢ va moi s nguyén i >0,
Trong bai bao nay chung t6i nghién ctru tinh

6n dinh cua tap gia gia Psupp’, (M) khin di 16n.

Két qua chinh ctia ching t6i 1a chimg minh tinh 6n
dinh cua tap

(Psupp}, (M) \Psuppl;' (M,)).
khi n du 16m.
2. PHUONG PHAP VA NOI DUNG NGHIEN
CUU
2.1. Phwong phap nghién ciru
Trong bai bao nay chung t6i st dung mot 5O
phuong phap sau day d¢ nghién ctru:
- Cac phwong phap nghién ciru toan 1y thuyét.
- Phuong phap ddng diéu va ddi dong diéu.
- Phuong phap dia phuong hoa.
2.2. Ngi dung nghién ciru
Nghién ciru tinh chét on dinh cua tp gia gia
cua cac thanh phan thuan ’nhét ciia mbdun phan
bac hiru han sinh trén dai s0 phan bac chuan.
3. KET QUA NGHIEN CUU VA THAO LUAN
Cho (R,m) la vanh Noether dia phuong véi
1déan cuc dai m va M 1a R-modun hiru han sinh.
Cho >0 1a mot sé nguyén. Trudc hét,
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ching t6i nhéc lai khai niém tap gia gia dugc M.
Brodmann and R. Y. Sharp dua ra vao nam 2002
nhu sau: Tap gia gia thir i cia médun M, ky hi¢u
boi Psupp, (M), 1a tdp hop duoc xac dinh nhu
sau:

Psupp), (M) = {p € Spec(R) | H ™ *"(M ) # 0}

(M. Brodmann and R. Y. Sharp 2002).

Cho jeZ va §cSpec(R), chung ta dat

S, ={peS[dim(R/p)=j},

S.,={peS|dim(R/p)= j}.

Céc két qua sau dugc chimg minh béi N. T.
Cuong, L. T. Nhan and N. T. K. Nga.

Bo dé 1. (N. T. Cuong, L. T. Nhan and N. T. K.
Nga 2010). Cho i 2 0 1a mot s6 nguyén. Cac ménh
dé sau day dung.

(i) dim(R/ p) <i, véimoi p € Psupp'(M).

(ii) (Psuppi(M))i = (Ass,(M))..

Ly thuyét biéu dién thir cip cho modun Artin
duoc gioi thigu boi I. G. Macdonald 1973 1a mot
dbi nglu cua 1y thuyét phan tich nguyén so cua
mo&dun hiru han sinh. Theo I. G. Macdonald, moi
R-modun Artin déu c¢6 biéu dién thu cap cuc tiéu
A=A +A,+..+A, trong do A la modunp—
thu cap voimoii=1,...,n Tép hop {p,, P, >

p,} doc lap véi su lua chon biéu dién thw cp cuc
tleu ciia A va duoc goi 1a tap cac idéan nguyén to
gin két cua A, ky hiéu 1a Att (A).

Véi mbi idéan I cua R, ky hiéu Var(I) 1a tap tat
ca cac idéan nguyén té cua R chira I. Chiing ta ¢
cac két qua sau:

B6 dé 2. (I. G. Macdonald 1973). Cho A la
R-m&dun Artin. Khi do

min Att ,(A) = min Var(Ann , (4)).
Hon nira,
dim, (4) = max{dim,(R/ p)| p € Att,(4)}.

B6 dé 3. (M. Brodmann and R. Y. Sharp 1998).
Cho A 12 R-mddun Artin. Khi d6 A ¢6 cdu triac R
-mOdun Artin va

Att (A)={ @R | goeAtt (A)}.

Cho R=@ R 1a mot dai s6 phan bac chuin

n=0

hiru han sinh trén R, = R va M=D M, 1aR-

n=0
modun phan béc hitu han sinh.

Theo S. McAdam and P. Eakin 1979,
tip Ass,(M,)on dinh khi n du 16n. Tu
day chung ta dat £,>0 la s6 nguyén duong
nhé nhét sao cho AssR(M) AssR(M)
voi moi n=tf,. L. T. Nhan va cong su da
chtng minh rang ton tai s nguyén t2t,

24

sao0 cho deptth (Mn )]7 = deptth (Mt )p vOl
moi ? 21 vamoi p € Spec(R). Tir day ching ta
dat ¢, 21, 1a sb nguyén duong nhé nhit sao cho
depth, (M,), =depth, (M, ), voi moi n=1t va
moi p € Spec(R). Ky hiéu sau s& dugc sir dung
dé chtg minh két qua chinh.

Ky hi¢u 4. Gia st Ass (M, )={p,....,p,}.
Vé6i moi i=1,...,rchung ta dat
Mo = O M, /H, (M ). Khi d6 MY

la R —moddun phén bac hitu han sinh. Do d6
ton tai sO nguyén nho nhat k, >f sao cho
depth, (M, / H,(M,)), = depth v, (M, H,(M,)), V6i

moi n > k,. Tir day chung ta ky hiéu

t, =maxik,....k }.

Bang cach ching minh tuong ty Dinh 1y 2.13
cua T. D. M. Chau, N. T. K. Nga and L. T. Nhan
2021, chung ta co két qua sau.

Bo dé 5. Cho 120 13 mot s6 nguyén. Khi d6
tap (Psupp} (M,)). én dinh khi n du lén.

Dinh 1y sau 14 két qua chinh ciia bai bao nay.

Dinh 1y 6. Cho R=® R

n>0
phan bac chuan hiru han sinh trén R,=R

va IM=@M, la R-—modun phan bac hiru

n=>0
han sinh. Khi d6, véi moi s6 nguyén >0, tap
(Psuppl,(M,)\ Psupp;,'(M,)) _6n dinh khi n du

16n.

la mot dai so

Ching minh.

Cho 1, dugc xac dinh nhu trong Ky hiéu 4.
Truong hopi=0hoaci=11ardrang. Choi=2va
n>t,. Tk B6de 1 vaB6 dé 5 tacod

(Psupp} () \ Psupp;, (M n))z1

= (Psupp; (M, )\ Psuppl,(M,))._.

Giastring m e (Psuppi(M ) \Psupp, (M, ))>l :

Khi do H,(M,)#0 va H,(M,)=0. Tir day
HX(M, JHYM,)#0 va H, (M, /H,(M,))=0.
Do 46 depth (M, / H)(M, ))="2. Truce hét,
ching ta xét truong hop m e Ass,(M, ). Khi
d6 m=p,véi p, nao d6 thudc ASSR(Mtz).
Boi cach chon %, nhu trong Ky hiéu 4 ta
suy ra depth,(M,/H.(M,))=2. Tu day
H:X(M,/H (M) %0 va H (M,/H’(M,))=0. Do
d6 H:(M,)#0 va H (M,)=0. Suy ra
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m € Psupp; (M) \ Psupp;, (M,,).

Thir hai, chung ta xét truong hop
meAssp(M, ). Khi do depth,(M, )=1.
Vi H,(M,)#0 va H,(M,)=0
nén depth (M, )=2. Do do
depth (M )=2 véi m01 nxt,>t. Tu
day H:(M)#0 va H (M)= 0. Suy ra

m € Psupp (M) \ Psupp, (M,).
Nhu vay, trong moi truong hgp ta ludn cod
m € Psupps (M )\ Psupp}, (M ). Do do

Psuppy, (M, )\ Psupp}, (M, )
< Psupp;, (M, )\ Psupp},(M,,).

Lap luan tuong tu ta c6 bao ham thire nguoc lai
va do do ta co dang thurc

Psuppy, (M,,) \Psupp,(M,)
= Psupp; (M, )\ Psupp;, (M, ).

Cho i>2va n>t,. Te Bo dé 1 vaBodés

ta cod

(Psuppj}a (M,)\Psuppy,' (M, ))ZH
_ (Psupp; (M)\ Psupp’,' (M y ))Zi—l .

Cho  p € Psupp, (M, )\Psupp' (M),
cho dim(R/p)=i-2. Khi d6 H, (M,),#0 va
H,, (M,),=0. Do do depth, (M, /H)(M,)),=2.

Truéc hét ching ta xét truong hop
peAssR(Mtz). Tu sy lya chon %, ta ¢o

depth,, (M, / H)(M,), = depth, (M, / H)(M,)),=2.

sao

Dodo Hy, (M,),#0 va H, (M,),=0. Tir day

p €Psuppl,(M,)\Psupp,'(M,). Tiép theo
chiing ta xét truong hop p & Ass, (M, ). Khi do
PR, eEAsst (M,),. Tu day depth, (M), 21
Mat khac, vi H), (M,),#0 va H,, (M,),=0 nén
deptth(Mtz) ,=2. Suy ra deptth(Mn)p
n>t, Tuddy Hy, (M,),#0 va H, (M,),=0.

Vivay pePsupp),(M,)\Psupp' (M,). Nhu vay,

=2 véi moi

trong moi truong hop ta cd

(Psupp; M 6 )\ Psup plgl (Mlz ))21‘72

C (PSupp; (Mn) \ Psuppj?_l (M” ))Zi—z

25

Lap luan tuong ty ta c6 bao ham thic ngugc
lai. Do d6 ta c6 dang thirc

(Psuppi,(M,)\Psuppl;' (M,)).

= (Psuppl, (M, )\ Psupp; (1,))

Dinh ly dugc chung minh.
Hgqua7.Cho R =@ R 1amotdaisd phanbac

n>0

chuan hitu hansinhtrén Ry =Rva M =D M 1a

n>0
R — modun phan bac hiru han sinh. Gia st ring R
la thuong ctia vanh dia phuong Cohen-Macaulay.
Khi d6, véi moi s6 nguyén i > 0, tap

(Var(Ann, (H,, (M,)\ Var(Ann . (H} (M) \

6n dinh khi n du 16n.

Chung minh.

Vi R la thuong cua vanh Ctia phuong
Cohen-Macaulay nén theo Ménh de 2.5 trong
M. Brodmann and R. Y. Sharp (2002) ta co
Psupp, (M) = Var(Ann, (H,, ! (M,))). Do do,
ap dung Dinh 1y 6 ta c6 dang thirc can chirng minh.

Voii=2, tr Pinh ly 6 va H¢ qua 7, ta co két
qua sau.

Héqua8.Cho R = @ R, 1amot dai s phan bac
chuan hitu han sinh tren R =Rva M= nG;)oM
1a R — mobdun phan bac hiru han sinh. Khi do, tap
Psupp; (M, )\ Psupp', (M) én dinh khi n du 16n.
Hon nita, néu R 1a thuong ctia vanh dia phuong
Cohen-Macaulay thi
Var(Ann,,(H2 (M, )\ Var(Ann, (H!, (M, ))) én
dinh khi n du 16n.

4. KET LUAN

Bing cach sir dung phuorng phap dia phuong
hoa chung t6i thu dugc mot két qua vé tinh 6n dinh
clia tip gia gia cua cac thanh phan thuan nhat cia
modun phan bac hiru han sinh trén dai sb phan bac
chuan. Ngoai ra, trong truong hop R 1a thuong
ctua vanh dia phuong Cohen-Macaulay, chung t6i
thu duoc mot két qua vé tinh 6n dinh cua da tap
ctia linh hoa tir ciia cac modun dbi dong diéu dia
phuong véi gia cuc dai.
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SUMMARY
Let R=@ R be a finitely generated standard graded algebra over R, =R, where (R,m) is a

n>0

Noetherian local ring with maximal ideal m, and 901 = @ M a finitely generated graded R — module.

n=0

In this paper, we show that for all inteneger i > 0, the set (Psupp; (M )\ Psupp’,' (M n)) _, is stable for

2i

large n.
Keywords: Stability, pseudo support, annihilator of local cohomology module.
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