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0000000000000000
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000 X 0O ChowODODOOO
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(X)Ooooooo

CHl.lom<X)Q - CHnum(X)Q

000000000000000 (00000000)00000dimX <3000
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000000000 F.eC(R O dmM<d/200000000000 ROO M
O000Oyxr(M)=0000000000000000

(4) ADODDODO0D0D0O0O0OO0OO0000O0OX(C)ooooDoOOoooOoOooooDooDOooOo
gbooooogn

d=dmROO00OO0OOO

A;(R)=0 fori<d

O00000O000O000DOO0O0ODOgeneralized vanishing 0000000
d=dmRO0O0O00O0OO0O

Aj(R)=0 fori# %L d
oooooog

Problem 5.7 (1) C(R) O Grothendieck 0 Ko(C(R)) DO D OOOOOOOOOOO
00000000 Ke(OR)0O00D0D

O0000D0000O perfect pairing

Ko(C(R))g X Go(R)g — Q

Ko(O(R))Q X A*<R>Q — @
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Coy(R)={F. € C(R)|F.:0— F; — --- — Fy — 0 is not exact}

000000000 positive element 0000000

depth sensitivity D0 0000000 M O maximal Cohen-Macaulay module O O
O00F. €eCy(R)0O0OODO
XIF(M) >0

Oo0Doooo

0000 positive element [0 00 0 O cone theorem OO0 OO OOO0DOOOOOOON
OO0D00DO0o00

R O Cohen-Macaulay 0 00O 0O 0O 0O 0O O maximal Cohen-Macaulay module O 0 0O O
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Conjecture 5.8 F. € Cy(R) OO O Och(F.)([Spec(R)]) >0 0000000000

O000OROODOOOOOOOODDO (DODOODDOODO Roberts [29]° 000 0000
0 Kurano-Roberts [18))0 RODOO0O0O0O0OOOOOOOOOOO

DO0O0D00O00 positivity UODOD0DDODO0OO0OO0ODOOO0ODOOOO

00 conjecture 0 0 0 OO positivity 00 (1) 00 00O O maximal Cohen-Macaulay
00000 positivity 000000000000 O0O0OOODOOOODODODO test
module [15| 00000000000 00ODOOOO000O0O0OODOODOOOOOOO
000)

O0000000000000000000000000A0 localized Chern character
0000000000000 0000O00000O0OO0]localized Chern character O O
O0000oo00oooooouoooooooooooo

O000Conjecture 5.8 0O OODOOOOO

Conjecture 5.9 SOODO0O00OO0O0O0OOOLO SsOOOOODOOOODOOODO
O0000OROOSO LOOODODODOOODOOOOOF. € Cy(R)ODDOOOxr(R)>0
oboobobbog

000000000 30000000000000000000000000000000000000
O pairing 00 O00OD0OOO0OO0OODOOO perfect O pairing 0000 OO0 OO 0O effective, nef, semi-ample,
ample 000000 positiveelement 00 0000000000000 0OCO0O0OOOOOOOOOO0ODO

O conetheorem OO0 00000000 O0OOODOOOO

‘00000 RODDODODODODOODOODOODOODODDODODOO New intersection theorem

gbooooood
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0000000000 4000000000000000000

(00 1) ROODanilov 00 000000000000000
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(00 3) Ci(R)00D0DO00000000OD
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00 4000000000000000
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00000 (projectively normal O ample line bundle 0000000000 R OO
Oo0000000o)0oooooooogogo

~ (00 1) 0D0HY(X,0x(n)=0forn>00000
- (002)00HYX,0x(n))=0forn>00000
— (0O03)00HY(X,0x)=00000

(000000 Danilov [4), 5] 00000000000000000)0000
(00 1)=(002)+ (00 3)
0000000 Theorem 5.5 0000
(0D 4) = (00 3)
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000(@MO03)0000 (00 1)0000000000000

Ooon

[1] M. AUSLANDER AND D. BucHSBAUM, Codimension and multiplicity, Ann. Math. 68 (1958),
625-657. Errata, ibid. 70 (1959), 395-397.

16



2]

P. BERTHELOT, Altérations de variétés algébriques [d’aprés A. J. de Jong], Sém. Bourbaki
48 1995/96 No. 815.

C. CHEVALLEY, Intersections of algebraic and algebroid varieties, Trans. Amer. Math. Soc.
57 (1945), 1-85.

V. 1. DANiLov, The group of ideal classes of a completed ring, Math. USSR Sbornik 6
(1968), 493-500.

V. 1. DANILOV, Rings with a discrete group of divisor classes, Math. USSR Sbornik 12
(1970), 368-386.

S. P. DutTA, M. HOCHSTER AND J. E. MACLAUGHLIN, Modules of finite projective di-
mension with negative intersection multiplicities, Invent. Math. 79 (1985), 253-291.

W. FuLTON, Intersection Theory, 2nd Edition, Springer-Verlag, Berlin, New York, 1997.

H. GILLET AND C. SOULE, Intersection theory using Adams operation, Invent. Math. 90
(1987), 243-277.

R. C. HEITMANN, The direct summand conjecture in dimension three, Ann. Math. 156
(2002), 695-712.

M. HOCHSTER, Topics in the homological theory of modules over commutative rings, Con-
ference Board of the Mathematical Sciences Regional Conference Series in Mathematics, No.
24. Providence, R.I., 1975.

M. HOCHSTER, Big Cohen-Macaulay algebras in dimension three via Heitmann’s theorem,
J. Algebra 254 (2002), 395-408.

A. J. DE JONG, Smoothness, semi-stability and alterations, Publ. Math. IHES 83 (1996),
51-93.

Y. Kamo1r AND K. KURANO, On maps of Grothendieck groups induced by completion, J.
Algebra 254 (2002), 21-43.

K. KUurANO, A remark on the Riemann-Roch formula for affine schemes associated with
Noetherian local rings, Tohoku Math. J. 48 (1996), 121-138.

K. KURANO, Test modules to calculate Dutta Multiplicities, J. Algebra 236 (2001), 216-235.
K. KUuRANO, On Roberts rings, J. Math. Soc. Japan. 53 (2001), 333-355.

K. KURANO, Numerical equivalence defined on Chow groups of Noetherian local rings, Invent.
Math., 157 (2004), 575-619.

K. KuranO AND P. C. ROBERTS, Adams operations, localized Chern characters, and the
positivity of Dutta multiplicity in characteristic 0, Trans. Amer. Math. Soc. 352 (2000),
3103-3116.

K. KuraNoO, E.-1. SaTO, A. K. SINGH AND K.-1. WATANABE, Multigraded rings, diagonal
subalgebras, and rational singularities, in preparation.

K. KURANO AND V. SRINIVAS, A local ring such that the map between Grothendieck
groups with rational coefficient induced by completion is not injective, preprint, arXiv math

AC/07070547.

17



[21]

22]

23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

M. LEVINE, Localization on singular varieties, Invent. Math. 91 (1988), 423-464.

C. M. MILLER AND A. K. SINGH, Intersection multiplicities over Gorenstein rings, Math.
Ann. 317 (2000), 155-171.

D. MUMFORD, Algebraic geometry I, Complex projective varieties, Grundlehren der Mathe-
matischen Wissenschaften, No. 221. Springer-Verlag, Berlin-New York, 1976.

M. NAGATA, Note on intersection multiplicity of proper components of algebraic or algebroid
varieties, Mem. Coll. Sci. Univ. Kyoto. Ser. A. Math. 28, (1954). 279-281.

G. PIEPMEYER AND P. C. ROBERTS, Constructing modules of finite projective dimension
with prescribed intersectionmultiplicities, J. Algebra 294 (2005), 569-589.

P. C. ROBERTS, The vanishing of intersection multiplicities and perfect complexes, Bull.
Amer. Math. Soc. 13 (1985), 127-130.

P. C. ROBERTS, Local Chern characters and intersection multiplicities, Proc. of Symposia
in Pure Math., 46 (1987), 389-400.

P. C. ROBERTS, MacRae invariant and the first local chern character, Trans. Amer. Math.
Soc., 300 (1987), 583-591.

P. C. ROBERTS, Intersection theorems, Commutative algebra (Berkeley, CA, 1987), 417436,
Math. Sci. Res. Inst. Publ., 15, Springer, New York, 1989.

P. C. ROBERTS AND V. SRINIVAS, Modules of finite length and finite projective dimension,
Invent. Math., 151 (2003), 1-27

J.-P. SERRE, Algébre locale, Multiplicités, Lecture Notes in Math. 11, Springer-Verlag,
Berlin, New York, 1965.

R. W. THOMASON AND T. TROBAUGH, Higher algebraic K-theory of schemes and of derived
categories, “The Grothendieck Festschrift”, Vol. 111, 247-435, Progr. Math., 88, Birkhauser
Boston, Boston, MA, 1990.

Department of Mathematics

Meiji University
Higashi-Mita 1-1-1, Tama-ku,
Kawasaki 214-8571, Japan
kurano@math.meiji.ac.jp

http://www.math.meiji.ac.jp/ kurano

18



