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Let (R,m) be a Noetherian local ring and M be a finitely generated

R -module of dimension dim(M)=d >1. Let Q=(x;,....Xy) be a

parameter ideal of M . Denote by H;(Q;M) the i—th homology

module of the Koszul K,(Q;M) generated by the system x,,...,X;.

Set  x (Q; M)=Z(—1)i€(Hi(Q;M)) and call it the first Euler-
i>1

Poincaré characteristic of M relative to Q. In this paper, we study the

upper bound for the first Euler-Poincaré characteristics of M relative
to the parameter ideal Q. By using the unmixed degree, the

multiplicity, and the superficial elements we give the upper bound for
x,(@Q; M) given by y (Q;M) < udeg(Q;M)—¢,(Q; M), where
udeg(Q; M),e,(Q; M) are the unmixed degree, the multiplicity of
M with respect to Q, respectively.
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TU KHOA

Hé tham s6 hau p-chuén tic

Bac dbi dong diéu

S6 boi

Dic trung Euler-Poincaré thir nhat
Bac khong tron lan

Cho (R,m) la mot vanh Noether, dia phuong va M la mot R -
médun hitu han sinh ¢6 chiéu Ia dim(M)=d. Cho Q=(x,,... Xq) la
mot idéan tham s6 ciia M . Ki hiéu H;(Q;M) la mddun dong diéu
thir i cua phic Koszul K, (Q; M) sinh bai hé tham sé Xy, Xq. DAC
trung Euler-Poincaré thir nhét cua phirc Koszul ¢ng véi idéan tham
S0 Q dugc dinh nghia la
i
7,(Q M) =" (1) ((H; (Q:M)).
i>1

Trong bai bao nay, ching t6i nghién cuu chdn trén cho déc trung
Euler-Poincaré thir nhat x,(Q; M)cua phitc Koszul tng véi idéan
tham s6 Q. Bang cach sir dung bac khong tron 13n, s boi va phan tir
bé mat (superficial) ching t6i dua ra chan trén cho x (Q; M) cho boi
7, (Q:M) < udeg(Q;M) —ey(Q;M), & day udeg(Q;M),e,(Q; M)
lan luot I bac khong tron 13n, s boi ciaM ddi voi idéan tham sb Q.
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1. Giéi thigu

Cho (R,m) la mét vanh giao hoan Noether, dia phuong véi idéan cuc dai la m. Cho M |a
mot R-modun hitu han sinh ¢6 chiéu 1a dim(M)=d. Cho | la mot idéan m -nguyén so trong
R. Vi mdi R-mddun N, ki hiéu ¢(N) 1a do dai cia médun N. Khi d6 tdn tai cac s nguyén
e (1,M),e (1,M),...,e; (I,M) sao cho

(M / I“*lM)zeo(I,M)(n;dj—el(l,M)(n;(jl_lj+...+(—l)ded(l,M) (1)

v6i moi n dii 16n (n>0). Hé s6 e (1,M) duoc goi 1a hé s6 Hilbert thir i cia M doi véi I.
Dic biét, hé s6 e,(1,M) duoc goi la s6 boi Hilbert-Samuel (hoic sb boi) cia M ddi véi 1.

Khéi niém bdc doi dong diéu (hay bac mo rong) dugce dua ra boi Doering, Gunston va
Vasconcelos nhu la mét thuge do do phiic tap cua cdu trac dai s6 cia vanh va modun [1]. Mot
bac d6i dong diéu l1a mot ham sé di tir pham tri cac modun hitu han sinh trén vanh dja phuong
(hoic vanh Noether phan bac) dén vanh cac sé nguyén Z. St dung bac dbi dong diéu
Vasconcelos da dua ra cac chin trén cho mot sb bat bién sb quan trong cia modun hitu han sinh
nhu sé phan ta sinh, cac hé sé Hilbert, cac sé Betti, chi s6 chinh quy Castelnuovo-Mumford cua
vanh phan bac,... [1]-[3]. Vi du dau tién cua bac d6i dong diéu la bdc dong diéu hdeg duoc
Vasconcelos dinh nghia va nghién ctru trudge d6 [3]. Ngay sau d6 mot hoc tro cua Vasconcelos la
Gunston di dua ra vi du tha hai ciia bac d6i dong diéu bang cach lay gié tri nho nhat cua tat ca
cac bac d6i dong diéu, ki hiéu 1a bdeg. Nam 2015, Nguyén Ty Cudng va Pham Hung Quy da
dua ra mot bac dbi dong diéu khac goi 1a bac khong tron Ian, ki hiéu 1a udeg bing céch sir dung
cac hé sb p-chuan tic duoc Nguyen Tu Cuong dinh nghia trude d6 [4]. Gan day, bang cach st

dung s6 boi cta cac moédun U"’ va cac hé tham sé hau p-chuan tic dugc Poan Trung Cudng va
Pham Hong Nam dua ra truée do, hai tac gia nay di xdy dung mot ho vo han cac bac dbi dong
diéu mai [5].

Trong bai bao nay, ching t6i nghién ctiu chan trén cho dic trung Euler-Poincaré thir nhét cua
modun lién két voi hé tham sé bang cach sir dung bac khong tron 13n va s boi caa modun ddi
V6i hé tham sb d6. Cu thé, cho Q =(x,,..., %) 1a mot idéan tham sé cua M . Ki hiéu H,(Q;M) la
modun dong diéu thir i cia phirc Koszul K, (Q;M) sinh bai hé tham sb x,,...,x,. Dic trung
Euler-Poincaré thir nhat cia M di véi idéan tham s6 Q dugc dinh nghia la

7,(Q M) =" (1) £(H,(Q: M), @
i>1
Tu dinh nghia ta suy ra y (Q; M) =/((M /QM)—¢,(Q,M). Do d6
2, (Q;M)=((M/QM) -, (Q,M)=0 3)
VGi moi idéan tham s6 Q cia M . Honnita, M & mét modun Cohen-Macaulay néu va chi néu
2, QM) =((M/QM)—-¢,(Q,M) <0 (@)

v6i moi (hodc véi mot) idéan tham s6 Q cua M va M 1a mot médun Cohen-Macaulay suy
rong néu va chi néu
2, (QM)=((M/QM) -&,(Q,M) <I(M) (5)
. “Lid-1 : . .
v&i moi idéan tham so Q cua M, ¢ day I(M)zZ[ i jﬂ(Hr'n(M)) la hang so Buchsbaum
i=0
cia M . Trong trudng hop tong quat, mot cau hoi tu nhién duoc dat ra: Ligu rang c6 ton tai chan
trén cho y (Q; M) vai moi idéan tham s6 Q cia M ?
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Két qua chinh ctia bai bao tra 15i cau hoi trén. Cu thé ta c6 dinh 1y sau:
Pinh ly 1.1. Cho M 1a mét R -mo6dun hitu han sinh c6 chiéu la dim(M)=d >1. Khi d6 ta c6
x,(Q; M) <udeg(Q; M) —,(Q;M) (6)

véi moi idéan tham sé Q cua M .

Céu trdc cua bai bao gom ba phan chinh. Phan dau tién gioi thi¢u van dé nghién cau va két
qua nghién ctru dat dugc. Phan thir hai nhac lai mét so kicn thirc dung cho ching minh két qua
chinh. Phan cudi cua bai bao trinh bay ket qua nghién ciu dat duoc.

Trong suot bai béo ta lubn xét (R,m,k) la anh dong cau cua mét vanh Cohen-Macaulay dia
phuong va truong thang du k 1a v han.

2. Mt sb kién thirc chuan bi

_ Trong tiét nay ching toi nhac lai mot s6 tinh chat cuia hé tham s6 hau p-chuén tic va bac doi
dong diéu dung cho céc chung minh ¢ cac phan sau. Cac chitng minh chi tiét cé thé xem trong
cac tai lieu [2], [4], [6]. ‘ ’ ‘

Cho M la mét R-modun hitu han sinh c6 chicéu la dim(M)=d >1. Nhac lai rang, M la mét
modun Cohen-Macaulay néu va chi néu

2, QM)=((M/QM)-&(Q,M)=0 7)

v6i moi (hoic véi mot) idéan tham sé Q cua M . Luu y ring trong truong hop tong quét ta
ludn c6 bat dang thirc

((M/QM)-€,(Q,M)>0 ®)

v6i moi idéan tham sé Q cua M .

binh nghia 2.1. Mot R-médun M htu han sinh duoc goi 1a modun Cohen-Macaulay suy
rong neu (M / QM) —e,(Q,M) <o véi moi idéan tham s Q .

Khéai niém modun Cohen-Macaulay suy rong duge dua ra boi Nguyén Tu Cuong, P. Schenzel
va Ngo Viét Trung [6]. Trong cac nghién ctu vé modun Cohen-Macaulay suy rong, khai niém h¢

tham sé chuan tdac duogc sir dung mot cach hi¢u qua. Khai niém h¢ tham s6 nay duge dua ra béi
Ngb Viét Trung [7]. Ta biét ring M 1a médun Cohen-Macaulay suy rong khi va chi khi cac

modun dbi ddng diéu dia phwong H' (M) c6 d6 dai hiru han véi moi i <d. Hon nira,
%2, (Q;M)=((M/QM)-e,(Q,M) <I(M) (9)

v6i moi idéan tham s6 Q cua M, o day I(M)= Z[ jﬂ(H (M)) duogc goi 1a hang sé

Buchsbaum cua M [7].
Pinh nghia 2.2. Mét hé¢ tham s6 x,...,x; cua M dugc goi la chuan tac néu

d-1 d—l .
E(M/(xl,...,xd)M)=e(x1,...,xd;M)+Z( i JZ(H,'n(M)). (10)
i=0

Bo6 dé 2.3. [7, Hé qua 4.2] Cho M la mét médun Cohen-Macaulay suy rong va x,..., %, la
mét hé tham sé cia M . Khi dé, cdc phat b’ié’u sau la tirong dwong:
(@  X,..xq lamgthétham sé chuan tac cua M .
(b) Véi méi bg cac so nguyén n,,....n, >0, taco

d-1 d-1 _
K(M/(xl”l,...,x{}d)M):nl...nde(xl,...,xd;M)JrZ( i jﬂ(H,‘n(M)). (11)
i=0

Tir B6 d& 2.3, ham d¢ dai /(M / (x*,..., xJ*)M) 1a mot da thirc theo n,...,n, khi hé tham s6 la
chuén tic. Trong truong hop tong quat, ham do dai ((M / (X*,...,x}* )M) khong la da thirc khi hé tham
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S0 X;,..., X; lathy y. Tuy nhién, khi hé tham s6 x,...,x, |a p-chuan tac Nguyén Tu Cuong da chi ra ham
do dai (M /(x",...,xg" )M) la mot da thic theo n,...,n, . Hon nita, hé s6 clia da thirc nay duoc tinh
qua s6 boi clia cac modun con thuong [8]. Véi mdi s6 nguyén 0<i<d —1, ki hiéu a (M):= Ann, (M)
vadit a(M):=a,(M)... a;_,(M). Nhic lai ring, mét hé tham s6 x,,..., x, duoc goi la p-chuan tac néu
X; €a(M), x, ea(M / (X1, X3 )M), i =d —1,...,1. Khi do ta co dinh ly sau.

Pinh ly 2.4. [8, Binh Iy 2.6] Cho x,,..., x, l1amgt hé tham sé p-chuan tac cia M . Khi d6, ta co

d-1

LM (X", X3 )M) =nl...nde(xl,...,xd;M)Jrzdnl...nie(xl,...,xi;(0:xi+1)M,(xi+2 ..... % )M) (12)
i=0
V6i Moi $6 nguyén dwong ..., ng >0.
Nguoc lai, néu dang thic 1a dang thi x*,..,x™ la cac hé tham sb p-chuan tic véi moi
n, >1..,n, >d (xem [9, H¢ qua 3.9]). Tir dang thtic (12) ta c6 dinh nghia sau.
Pinh nghia 2.5. [10, Dinh nghia 2.1] Mét hé tham s6 x,,..,x, caa M duogc goi la hau p-
chuan tac néu ton tai cac sé nguyén 4,..., 4, sao cho

/(M /(x{‘l,...,xgd)M):iﬂjnl...ni (13)

Vv6i moi s6 nguyén duong n,,...,n, >0.

Khai niém h¢ tham s6 hau p-chuan tic dugc dua ra bsi Poan Trung Cuong va Pham Hong
Nam nhu 1a mot mé rong cua }(héi ni¢m h¢ tham so6 chuan tac trong truong hop modun khong la
Cohen-Macaulay suy rong. Tiep theo ta nhac lai mot so tinh chat quan trong cua hé tham so hau
p-chuan tac duoc dung cho cac chirng minh sau. .

Chuy 2.6. Cho M la mot R -mdédun hitu han sinh cé chiéu la dim(M)=d>1. Khi d6 cac
phét biéu sau 1a ding.

(@ [9, H¢ qua 3.6] Cac hé so 4,,...,4, Cla ham d¢ dai trong Pinh nghia 2.5 duoc tinh bai
cong thac A =e(X, %5 (0 X )myx.,...x,ym ) VOi Moi i=0,1,....d.

-

(b) [9, Hé qua 3.6] Mot hé tham s6 x,,...,x, cia M la hau p-chuan tic khi va chi khi
X, x" 1a mot d-day trén M/ (x,.., X} )M vé6i i=0,1,...,d va véi moi s6 nguyén dwong
n,..,ny; >0. Nhac lai rang, mot day cac phan tir x,..,x, em duoc goi la d-ddy trén M néu
(e X )M EXG = (Ko, X ))M IXX; VO MOl §=0,1,...,5 VA j>i.

Tir cc tinh chét cua hé tham s6 hau p-chuan tic ta c6 két qua quan trong sau.

Ménh de 2.7. [10, Ménh dé 3.2 va Hé qua 3.5] Cho M 1a mgt R -mddun hitu han sinh co
chieu la dim(M)=d >1. Cho x,...,x; la mgt hé tham so hau p-chuan tac cua M . Cho i, j la
cac so nguyén théa man 0<i< j<d. Khi dé cdc phdt biéu sau la diing.

(a) Cdc modun con thuwong (0:X%,;) " khong phu thugc (sai khac mér dang cau)

nj

M/(x152,..x;0)
vao cach chon h¢ tham s¢ hdu p-chudn tac va cac s6 nguyén n,,,,...,n; >1. Cic médun nay duoc
ki hiéu la U'J .

(b) Giasir j>i+1. Khidé ton tai mgt don cau ¢: U™ — Ul sao cho Im(p) 1a mét thanh
phdn truc tidp cia Ul . Ki hiéu Coker(p) bsi Uy, ta c6 mét phan tich thanh téng truc tiép cho

—i,i+2

boi Ui =Ui @ U~ @..@Un~ @Uii,
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Cha y 2.8. Cac mddun con thuong U} chira dung nhiéu thong tin quan trong vé ciu tric cua
médun M . Pon gian nhit 1a truong hop U™ =0:x3 =0:x, =U,, (0) , day 1a modun 16n nhét
cia M c6 chiéu nho hon d . Ngoaira, US =0:x2 =0:% =H%(M) . Hon nifa, ta lun co

dim(Ui'N{')sdim((O:XM)M/(Xi2+2 ..... ) <
V6i moi s6 nguyén 0<i< j<d, & dayx,...,x, 1a mothé tham sé hau p-chuan tac cia M .

Ki higu Uy = Ui, Khi d6, M 1a Cohen-Macaulay khi va chi khi U}/ =0 véi moi i< j,
khi va chi khi UIMJ =0Vv&i moi i< j. Do d6 cac moédun con thuong nay la cac can tré tinh Cohen-
Macaulay cua M . Trong truong hop modun la Cohen-Macaulay suy rong ta c6 thé tinh toan cac
can tro nay thong qua cac moédun doi dong diu dia phuong. i

Bo de 2.9. [5, Bo dé 2.4] Cho M la médun Cohen-Macaulay suy rong cé chiéu la d >1. Khi do

R P o111 .. j-ia o112
Uyl = @ Hi (M) (" ), Un = ® Hy,(M) (7) (14)
t=l t=!

vai mei 0<i< j<d.
Phan tiép theo cua tiét nay danh dé trinh bay vé bac doi dong diéu. Trudc tién ta nhac lai khai
niém vé phan tir bé mat (superficial). ‘
Pinh nghia 2.10. Cho | la mot idéan m -nguyén so. Mot phan tr ael \ml dugc goi la mot
phan tir bé mat cia M do6i véi | néu ton tai mot s6 nguyén duong ¢ théa man
(I"™M 5, &N 1M = 1"M (15)
v6i moi s6 nguyén n>c.
Chuy2.11. Cho | la métidéan m -nguyén so cua R. Khi d6 cac phat biéu sau la dang:
(@ Cho G,(R)=@® l%ml la vanh phan bac lien két cia R déi voi | va
n2i
G (M)=@ I“N%MM o G,(R)-modun phin bic lien két cia R déi véi 1. it

n>0

G (R), =l (na thi G, (R), la mot idéan cua G,(R). Khi d6 ael\mil la mot phin tir be

n>1
mat cia M ddi vé6i | néu va chi néu anh a” caa a trong vanh G, (R) la phan tir G, (R), -loc
chinh quy cia G, (M), nghia la ((0:g oy, @) <oo.
(b) Phan tir bé mat cha M ddi vai | 1udn ton tai néu truong thang du k = % la v han. Ta
ludn c6 thé gia st k 12 vo han, vi ¢6 thé thay vanh R béi vanh dia phuong R[X ] g, & ddy X

1a bién. Vi thé trong bai bao nay ta ludn gia thiét truong thang du k 12 v han.
Mot trong nhing tinh chat tot cua phan tir bé mat lién quan den cac hé so Hilbert la ket qua sau.
Bo de 2.12. [11, Ménh d¢ 1.3.2] Cho | l1a m¢t idéan m -nguyén so cua R va ael\ml la

A A 2 A s , L. w7 5 v M . s .
mét phan tir be mat cua M doi voi |. Pat | _AR va M= AM . Khi do, ta co
e(1,M)=¢(I,M) v6i i=0,1....d —2 va e, ,(1,M) =¢e, ,(I,M)+(=1)* £(0:,, a).

Ki hi¢u Mody la pham tru cac modun hitu han sinh trén vanh R va L la tap cac tap con khac
réng cua %nl . Ta nhéc lai dinh nghia khai niém tong quét (notion of genericity) cua Doering,

Gunston va Vasconcelos [1]. ‘
Pinh nghia 2.13. Mot khai niém tong quat trén Mod, doi voi | 1a mot anh xa
U:Mod, — L théa min cac diéu kién sau voi mdi M e Mody, :
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(@) Néu a—beml thi aeU(M) khi va chi khi be UM).

(b) Anh cua tap U(M) chira mét tap con mé khac rdng trong k -khdng gian affin %ﬂ dbi
V6i topd Zariski. .

(c) Néu depth(l,M)>0 va acU(M) thi a laphantae M -chinh quy.

Cé dinh mot khai niém tong quat U(-) . Vi mdi M e Mod,,, phan tir ae U(M) duoc goi la
mot phan tir tong quat caa M ddi véi I.

Pinh nghia 2.14. Cho | 1a mot idéan m -nguyén so cua R. Mot bdc doi dong diéu (hay bac
mao rong) caa R ddi véi | 1a mot ham Deg, :Mod, — R, thda min cac diéu kién sau véi mdi
M € Modj:

@) Deg,(M):Deg,(%g(M)J+€(H,‘%(M)).

(b) Ton tai mot khai niém tong quat U trén Mod, ddi véi | sao cho néu depth(l,M)>0
thi Deg, (M) > Deg, ('\%M) véi moi aeU(M).

(c) Néu M la Cohen-Macaulay thi Deg, (M) =e,(I,M).

Vi du dau tién cua bac dbi dong diéu 1a bac dong diéu heg, (-) duoc dua ra boi Vasconcelos
truge do. Gén‘ day, Nguyén Ty Cuong va Pham Hung Quy da dua ra khai niém bac khﬁngqtrc}n
Iérl va chi ra rang bac khong tron !én cling 1a mot bac doi dong dieu [4, Pinh Iy’5.18]. Cu thé vai
moi modun hitu han sinh N va s6 nguyén duong i, dat e(I,M), =e,(1,M) néu i=dim(N) va
e(1,M), =0 néu i=dim(N). Khi d6 ta c6 dinh nghia sau.

Pinh nghia 2.15. Bgc khong trén lan caa M ddi véi | duge dinh nghia la

d-1
udeg, (M) =g,(1,M)+ > e(1,Uy/});. (16)
i=0
Hé qua 2.16. Cho M la médun Cohen-Macaulay suy réng c6 chiéu la d >1. Khi dé, ta c6
d-1 d-1 ,
udeg.(M)=eo(l,M)+Z( i }(Hm(lvl)). (17)
i=0

Chizng minh. Theo B dé 2.9 cac modun U}y c6 d6 dai hitu han véi moi i=0,1,...,d —1. Suy
ra e(1,M), =0 v&i moi i =1,...,d —1. Do d6 theo B6 d& 2.9 ta c6

udeg, (M) =e,(1,M)+£(U%%) =ey(1, M)+dzl:(d i_ljz(H:n(M)).
i=0

3. Két qua chinh

Trong’tiét ndy chung t6i dua ra chan trén cho déc trung Euler-Poincare thir nhat cua phirc
Koszul doi voi idéan tham so. Cu the, cho Q =(x,...,X;) la mot idéan tham so caa M. Ki hiéu
H,(Q;M) 1a mddun dong diéu thir i caa phic Koszul K,(Q;M) sinh béi hé tham sb x,,...,X,.
Dic trung Euler-Poincaré thir nhit cia M ddi véi idéan tham s6 Q dugc dinh nghia 1a

i
2,(Q M) =" (-1) ((H,(Q:M)). (18)
i>1

Khi d6 ta ¢6 bo dé sau. ‘

Bo de 3.1. [12, B6 d¢ 3.1] Cho M la mét médun hiru han sinh c6 chieu d >2 va Q la mgt
idéan tham so cua M. Cho aeQ\mQ |a mét phan tiz bé mat ciia M doi véi Q. Khi dé, ta cé

7,@Q M) =7 (Q; M) (19)

http://jst.tnu.edu.vn 140 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 227(02): 135 - 142

s M =M 2 0-Q
trong do M = AM va Q= AR'
Chizng minh. Theo B6 dé 2.12 ta c6 e,(Q,M) =¢,(Q,M). Do d6

A M)=e(%M)—eO(Q,M)=€(%M]—eo(6,ﬁ)=z1@ M)

Vi 6(%M )=€[%MJ=E(M (SMJ
Két qua chinh cua bai béo 1 dinh Iy sau. ‘
Pinh ly 3.2. Cho M la mgt R-médun hiru han sinh c6 chieu d >1. Khi do, ta co
2,(Q; M) <udeg(Q;M) —&,(Q; M) (20)
Vi Moi idéan tham s6 Q cia M .
Chizng minh. Ta s& chimg minh dinh ly bang quy nap theo d. Véi d =1 thi M la Cohen-
Macaulay suy réong. Hon nira, ta co

udeg(Q: M) =&y (QM) +£(Ugy*) =&y (@ M) + ¢ (Ha (M)).

Dod6 7,(Q: M) = (M |- QM) = £ HA (M) = udeg(Q: M) ~ey(Q: M)
Gia sir d >2 va gia thiét quy nap ding cho moi médun hitu han sinh c6 chiéu nhé hon hoic
bang d —1. Chon acQ\mQ Ia mét phan tir bé mat cia M déi voi Q. Pat M = MAM . Khi @6

ta c6 udeg(Q; M) <udeg(Q; M) bsi vi udeg(Q;-) 1a mot bac déi ddng didu. Mat khac,

_ _dd i N N o
udeg(QiM) =€, (Q. M) + > eQUy ) =@ M)+ > e@QUy ), =udeg(@;M).
i=0 i=0
Do d6tacod

7,(Q: M) = 7,(Q; M) <udeg(Q;M) —&(Q,M) = udeg(Q; M) - &,(Q,M)
<udeg(Q;M) -, (Q.M).

Dinh ly 3.2 va Hé qua 2.16 cho ta mét hé qua truc tiép sau. ‘
Hé qua 3.3. Cho M la médun Cohen-Macaulay suy rgng c6 chieu la d >1. Khi do, ta ¢

dt0d-1)
zl(Q;M)sZ[ i }(H;(M)). (21)
i—0
Dé két thic tiét nay chung toi dua ra mot vi du vé mot modun M khong 1a Cohen-Macaulay

suy rong va mot idéan tham sé Q sao cho dau bang trong Pinh 1y 3.2 1a dung.
Vi du 3.4. Cho R=K][[xy,z]] la vanh cac chudi liy thira hinh thic trén truong k. Cho

M =(x,y)R thi dim(M)=3.Khi do, ta c6 H’(M)=H:(M)=0 va Hé(M):H#(%( y))-

Do d6 M khéng la Cohen-Macaulay suy rong. Khong kho dé kiém tra,

K(I\%an,xnz ’ yn3)Mj: nn,N; +n

Vi moi s6 nguyén duong n;,n,,n,. Do d6 z,X,y la mot hé tham sé hau p-chuan tic cia M.
Theo Chly 2.6 ta cd

M _ . .n-
K( %z”l,xnz YIM j =nn,ne(z,x,y;M)+ nle(z,(o : X)'\%M j
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v6i moi s6 nguyén dwong n,n,,n,. Suy ra  e(z,x,y;M)=g,(Q,M)=1 va

e(z;(O:x)W j:l. Mat khac, taco U =U5® =0 va U =(0:x),,, . Do d6
yM

7@ M) = (M| e (QiM) = udeg(Q: M) —,(@iM) =1

4. Két luan

Trong bai bdo nay chung t6i dua ra chén trén cho dic trung Euler-Poincaré thir nhat cua
modun doi véi idéan tham so. Mot cau hoi co thé dat ra 1a: Khi ndo xay ra dang thice trong Binh
ly 3.2?

Lé&i cam on
Téc gia duoc tai trg cua Bo Gido duc & Dao tao thong qua dé tai ¢ ma sé B2021-TNA-03.
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