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HE THAM SO CUA MOPUN BUCHSBAUM
e ThS. Ngb Tan Phuc ©

Tom tat
Trong bai b&o nay, ching t6i nghién ciu vé h¢ tham so thu gon va lop mddun
Buchsbaum. Cu thé, chung toi chi ra rang tat ca cac h¢ tham so cua mddun Buchsbaum déu
la& hé tham so thu gon. Ngoai ra, ching téi cing gisi thiéu mét so vi du vé |6p mddun nay.
1. Mé& dau

Trong suét bai bédo ndy, vanh Rdugc ndi dén la vanh giao hodn, dia phuong, Noether
véi idéan toi dai duy nhatm; M la mot R-mbdun hiru han sinh vgi s6 chiéu Krull
dimM =d >0; X=X,X,,....%, lahé thamsd cia M.

Tabiét rang |(M / xM) > e(x;M), trong d6 I (M / xM) 1a d6 dai cia R-médun M / xM,
e(x;M) l1asd boi Zariski-Samue caa M dbi véi hé tham sb x [3, tr.107]. Xét hiéu sb

Iy () =1(M/xM)—e(x;M).

Khi d6 1,,(x)>0 va I, (x) cho ta biét nhiéu théng tin vé ciu tric cia mddun M.
Chang han [7, tr. 1], M 1a médun Cohen-Macaulay khi va chi khi ton tai mot hé tham sb x
cia M sao cho |,,(x)=0; M la moédun Buchsbaum khi va chi khi I,,(x) la hing sb véi

moi hé tham s x caa M; M la mddun Cohen-Macaulay suy rong khi va chi khi
uply (X) <ee.

Ngoai ra, hé tham sb X=X,X,,...%, cia M duoc goi 1a hé¢ tham s5 thu gon [4,
Definition 1] néu théa man
LM ) = (% Xg )M 2% 1 (X0 X5 )M,

Muc dich cua bai viét 1a diing hé tham sb thu gon duoc gii thiéu trong [4] dé dac trung
cho médun Buchsbaum. Ngoai ra, chung téi ciing gidi thiéu mét so6 vi du vé [6p mddun nay.

Trudc hét, chiing toi gidi thiéu cac khéi niém vakét qua duoc st dung trong bai béo nay.
Pinh nghia 1. Mot ddy {x,,...,x } C&c phan tir cia R duoc goi 1a
i) [3, tr. 104] mot hé thamss cia M néur=d val(M /(X,...,X;)M) lahitu han;

ii) [4, Definition 1] mot hé tham so thu gon ciia M néu nd lahé tham sb (r =d)
thoa méan

) Khoa Su pham Todn - Tin, Trudng Pai hoc Pong Thap.
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LOGM) =106, X5 M 2%y /(K0 Xy 4 )M);
iii) [6, Definition 1.1] mot M -ddy yéu néu
(1 X)) M X = (X400, X)) M I m
vai moi 1<i<r;
iv) [6, Definition 1.6] mot d -ddy trén M néu r =d va
(Ko %)M 2% X = (X 00y X )M X
voi moi 1<i < j<d.
Médun Buchsbaum dugc biét dén dau tién vao nam 1980 trong [2] nhu sau.
Pinh nghia 2. [2, Definition 2.1] M duoc goi |a mddun Buchsbaum néu hiéu
I(X;M)=1(M/xM)-e(x;M)
khong phu thudc vao céch chon hé tham sd x ciamédun M.

Nam 1986, trong [6], J. Stiickrad vaW. Vogel d¢a duaramot dinh nghia khéc vé mddun
Buchsbaum nhu sau.

Pinh nghia 3. [6, Definition 1.5] M duoc goi 1a mdaun Buchsbaum néu moi hé tham sb
cuia M déula M -day yeéu.

binh nghia 2 va binh nghia 3 1a tuong duong véi nhau nho vao dinh |i sau.

Pinh i 1. [6, Theorem 1.12] Néu M 1& mddun Buchsbaum thi hiéu
L(x;M)=I(M / xM)—e(x;M)

khéng phu thugc vao céch chon hé thamsé x ciia mddun M.

2. Két qua chinh

Tur sy twong duong cuaDinh nghia 2 va binh nghia 3 ta suy ra két qua sau:

Pinh |i 2. Cho mddun M . Céc khdng dinh sau 1a twong duong:

i) 1(x;M) khong phu thugc vao cach chon hé thamss x ciia mddun M.

i) Moi hé thamsé ciia M lamgt M -day yéu.

~ Nhén xét 1. Nam 1992, trong [1], GS. Nguyén Ty Cuong dé chi raring bic bé nhat cua
tat ca cac dathirc theo chan trén ham sb | (x;M) =1(M / xM)—e(x; M) la khéng phu thuoc
vao céch chon hé tham sb x. Vay bac bé nhat nay 1a mot bat bién caa médun M, ki hiéu la
p(M). Véi bat bién nay thi khai niém médun Buchsbaum co thé duoc phét biéu lai nhu sau:
M duoc goi lamddun Buchsbaum néu p(M) khéng dwong.
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Noi dung chinh cia bai viét 1a dua ra mot diéu kién can caa mddun Buchsbaum théng
gua hé tham sb thu gon nhu sau:

Pinh i 3. Moi hé tham s6 ciia mddun Buchsbaum déu 1a hé tham sé thu gon.

Chizng minh. Gia st X=X,..., X, la hé¢ tham sb cia mddun Buchsbaum M. Ta chiang
minh x 1&hé tham sb thu gon.

Theo Pinh nghia 3, x=x,,..., %, lamot M -ddy yéu.

Goi 1<i<j<d. Khi do cac day {x,..., %3, XX} Va{X,.... X 1, X} déu la cac hé tham
sd concaa M, két hop véi x=x,...,%, lamot M -ddy yéu tasuy ra:

(X s X )M IXX = (4,000 X )M (X Xg) = (K00 X )M X

Vithé x=x,..., %, la d-ddy trénM. Do d6tacd

(X X )M 21X = (X X )M 2(X, 0, Xg) VOI Mol € {],...,d}.
Vi vay
dim[(x,..,X )M 1 x]/(%,.... % ;)M =0 véi moi ie{1,...,d}.

Suy ra X=X,,..., X, lahé tham sd thu gon cia M.o

Sau day, chang téi gisi thiéu mot sd vi du vé mddun Buchsbaum.

Vidu 1. Gig sr dimM =1. Khi 6, M 1& médun Buchsbaum.

Chirng minh. Dat M’=M /HC (M) . Khi d6 dimM’ =1 va depthM’> 0. Vi viy M’ Ia
médun Cohen-Macaulay. Suy ra l,,.(x)=0, véi moi hé tham s x caa M’. Nghia 13,
l,, (X) =0, véi moi hé thamsb x cia M. Hay M 1amddun Buchsbaum. o

Ta nhic lai mot sd ki higu sau: mot ddy cac so tu nhién n,n,,..,n, >1 ki hiéu la
n=n,n,..,n;; cho y=y,..,Y, lahe tham s cha M, khi d6 day y,...,yi ciing 1a mot
h¢ tham s6 cia M vaduoc ki higu la y(n) = y',..., y .

Vi du sau cho thay ton tai médun M sao cho I, (y(n)) l& hang so véi h¢ tham 6 y
nao dé cia M vavéi moi n,n,,...,n; =1, nhung M khong la médun Buchsbaum.

Vidu 2. Xé R= K[Xy,....Xn] (n =>2) 1avanh céc chudi lay thira hinh thic va

M = (X2, X, X, )R

Khi @6 ton tai h¢ tham s6 y cia M sao cho I, (y(n)) la hing s véi moi

n,n,,...Nn, =1, nhung M khdng 1a mddun Buchsbaum.
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Chizng minh. Tu day khdop
0—-M > R—=R/(XX,,...,. X )R=0,

tacd H (M)=0, véi ig{ln} va H:(M)=R/ (X X,,..., X,)R Khi d6 M la mddun
Cohen-Macaulay suy rong. Do d6, ton tai s6 nguyén duong n, sao cho véi moi hé tham sd
X=X,..uX Caa M,

d-1 d—1 _
IM(z(m)g[i_Jl(H;(M)

véi moi Ny, Ny,..., Ng >> no. Dit l/le"*’,...,xdrb VGi X = X,..., X, 18 Mot hé tham sb ndo d6
cuaM. Khi d6, taco

d-1 d-1 '
IM(gm»:;[i_JI(H;(M»

véi moi n,n,,..n, =21 Mat khac, U, (0)=0. Vi vay M /U, (0) khong la mo6dun
Buchsbaum. Do dé M khéng la médun Buchsbaum./.
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Summary

In this paper, we study the reducing system of parameters and Buchsbaum modules.
Particularly, we show that all the parameter systems of Buchsbaum modules are the reducing
ones. Besides, we also introduce some examples of these modules.
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