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Observation

—rv.am=((3).()-(§))cF o
M I XBEEL 2 D torsionfree R-IEETH 5. ZD L X,

0—+R—M—(Y,Z)—0,

0—-R—M—(X,Z2)—0
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DUT, #1Z R 1% Noether 1FFREE 1,
MIZFEE r > 0D (BRRAER) R-INEEE 3 5.
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TN FSERH DR

RAIE LW,
o M X torsionfree IIFFCTH 2 < 30 - M — F.
o MiZ reflexive INEFCTH 2 < 330 - M — F = G.
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M % reflexive R-TEE Y L CTHRELEY
0-M3F—G

Z1DO[EETS. ZOr EBFR e R = MIZHLTXR
DA

00— R 14 M — Cokergp — 0537 L NF52L5

o htr(/_1(to¢)) > 2.
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R=K[X,Y,Z], M= <(—3z) , (‘oz) , (‘§Y)> CRP YT 3.

X
M= Q%(K) &b, M i reflexive TH 5.

ch—)Mln—)f(o)—Fg( ) (g)ka“%}:,

Logp:R—)M—>R3;1»—>( Zf+Zh)
YF+Zg

iE- T,
0— R % M — Cokerp — 037 LA F 5225

—Zg—Yh
= htRll( Zf+Zh) > 2.
Yf+Zg




TN FSERH DR

Example 7 =

—Zg—Yh .
htrh ( —zfF+zn ) > 22 5 7.
RI\ Viizg

Yes: (f,g,h) = (1,0,0), (0,1,0)...
No: (f,g,h) = (X,0,0),(Z,1,1)...
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Fact (7 VN DEH D REAThR)

R =@, Ry 2RIt 2 LA LD standard graded Noerther IE:
HEIR T Ry DWEBATH LD T 5.

M % &R r > 0 @ graded torsionfree R-HNEE,

k > “M OXEUTER D degree DHFTHRAD H D"

55 2D E

30 — R(—k)"* — M — I(m) — 0,

TR IBATT N, mi3E
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Fact DIRED b & T, (EEDXEALT R-linear map
0: R(—k)™!' = MIZXL T,

07

G = R(~k)
ok
l
M

Fo Rkt

THb. ZODIF5DD Y, KO D,
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Fact DIREIICZ T, RACMERT, 220 Ry BREEAKRTH
5835, F/2M D reflexive £ T 5. 2D %,

A, € Kox(-1) . 0= F Lo M s Coker — 0
' is a Bourbaki sequence

ZZ2 i Ko=) O BHESTH 5.
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s
=<
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R=K with deg X =deg Y =deg Z =1,
I\/I:< —Oz),(_z),(_xy)>§R3ZTE>. M & 2 RDIET
AR w3

[9)
X 0

P(a,b,c) - R(—2) - M: 1~ a (_S/Z) + b (:%Z) L (%Y)

B (a,b,ceK) ZDL =

{(a, b,c)e K3 OﬁFMM%COk‘H—m} = K>\ {(0,0,0)}.

is a Bourbaki sequence
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R: Noetherian factorial domain, I: £ 77L& LT,
RFE R 150

BDEZLNTWRETE. O XEEOREHa—1D
o x (a—1) BEk175 C 1T LT,

| =—. a—l(C)>

772U r=gedl,—1(C) € R.
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R=K[X,Y,Z], M = <(—3z) , (’QZ) , (’XY)> CR LT 3.
ZDE X,

0—>Rﬂff'—h)—>M—>l—>0

BINNFZERINTHE LT B L,

(F1)
“Yg
R2 22 M ops oo,

W-T, (f,g,h)=(1,0,0) 251X =(-Y, 2),
(f,g,h) =(0,1,0) 251X 1 = (X,Z) &2 5.
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R=K[Xi,....,X,] £ LC,

0—>Knﬁ>Kn_1—>---ﬂ>Ko—>O
% Koszul complex of Xi,..., X, £ 3 5.
Z =1Tmd; (1<i<n)
Y52 = (X, X)), Zn = RICHEET 3.
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R=K[Xi,....,X,] £ LC,

0—>Knﬁ>Kn_1—>---ﬂ>Ko—>O
% Koszul complex of Xi,..., X, £ 3 5.
Z; =1Imd; (1 <i<n)
B =X, X)), Zy = RICHERT 3.

Zi=Imd; 2<i<n—1)DTAAFALFT7IL?
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Proposition

o FFRI1<i<j<niTHLT, (X, X)&EZ,_1 DTN
NXATTNTH%.

o (%5 | (1)) €4(1,2),(2,3),.... (0= L), (n1)}) &

Zyo DITNANFATTILVTDHS.

AFBHD##1Z, Koszul complex @ canonical basis D—&k% 7L
NFXERINEERT 57-DDTE LTERDLZEICHS. T

725, multi-graded 72 T ANFSERFINIEET 5 Z 21T
X%,
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Hi D Proposition 23% D 3SLD—T, KA Y ALD.

i>285%. ZOLETTREVNAIIHLT, Z,_(i41) B&
* Z; @ multi-graded 72 7 LN F 52 2FNITFAE L7,
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R = K[Xl,...,X5] bl D) Z, Z> DI NNFA T 7T

I =(1/x3x3)l6(C)
=(Xx2X3X4, X1X3X4 + x§x4, X1X0Xa + X1X5 4 XaXZ,
X1X2X3 + X1 X0 X5 + X1 X4 X5 + X3X4 X5,
x22x4 + xzxf, x22x3 -+ x22x5 + XoX4 X5, x2x32 —+ x2x3x5)

Tds. 12721,

X1+X3 Xa X5 Xo+Xa

X5 X3+Xs
—x; 0 0 0
0 -x» 0 0 0 0
C = 0 —x O 0 0
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