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C-D= &4 _ps. 5,0 W & D=0 e%i.
3. X)) o RERWes W eI T3 EL R
Cl35 , %2, (50) BEZI L, (D@1 D ()R
33, %3F (D)D) PARTorHS.
(DX LT 23 Rav>The X d 3,

(a) YCC X, med. ewnve, C*20,
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(b) 3CCxX., vmed. cune, C*¢0 62, YD%C,

oned. cunrve, C.D DO

(a) v 3 3 &, Re(3) o Noethencan , Rs(p) =
SO« - fuu™] e < %:S%:Sw é%: t33 (feeSa
C &t V() o padpen ansfoon, C~ AA-RE ¥ T3 E, b i
7 3rYy . C1dawple. .. INYO, HO( X, B4 (NC-E)) :0.
440 € H(x, B (NC-E)), qe (3] 273 & 2<% ras 5,
g & St =, hu™) ¥y S o huT Az B0y
%93,

(b)) »wintid3t %3, C& Wwif) & propes Tramsfom,
Rs() = S{4£, g -, 4. ) e B fesy 3c€ Se.,
_i < f;_’ig Y %’; e & . Velg) o propen teavsforn &
Dedze, PRARIAESEY, D peple . H'(X,60D))=0
t¥3 N0 BE 3t ., O- G (WD) G(ND+C)-> G (ND+D20
v, 0= HOCG(WD) = HOLOND+C)) - H°(C9¢(Z%>+O>-’H’(@.?uo‘))
FY9, I H~NDHC, HY0, H17 CEKD 2R3 un,
H & he(@“’)i e § 3% ¢, %<%—‘,, A w9,
hé SO g, -, 9.0™ ] vy 9 20667473, &5 2

Q) = (3) & TEPA 2 Tr,



193

REFERENCES

[1] M. Artin, Some numerical criteria for contractability of curves on algebraic
surfaces, Amer. J. Math. 84 (1962), 485-496.

{2] L. Brenton, Some Algebraicity Criteria for Singular Surfaces, Invent. Math.
41 (1977), 129-147.

[3] S. D. Cutkosky, Symbolic algebras of monomial primes, J. reine angew. Math.
416 (1991), 71-89.

[4] S. Goto, K. Nishida and Y. Shimoda, The Gorensteinness of symbolic Rees
algebras for space curves, J. Math. Soc. Japan, 43 (1991), 465-481.

[6] S. Goto, K. Nishida and K.-i. Watanabe, Non-Noetherian symbolic blow-ups for
space monomial curves, preprint.

[6] 1% PUBER, Non-Cohen-Macaulay symbolic blow-ups for space monomial curves
and counterexample to Cowsik's question, Z&KRIREE

[6a] H. Grauert, ﬁber Modifikationen und exzeptionelle analytische Mengen, Math.
Ann. 146 (1962), 331-368.

[7] C. Huneke, Hilbert functions and symbolic powers, Mich. Math. J. 34, (1987),
293-318.

(8] &K, &, Extremal Ray & Canonical ring, A EHE

[9] F. Sakai, Weil divisors on normal surfaces, Duke Math. J. 51 (1984), 877-887.

[10] ¥ B2, Multiplicity of filtered rings II, % 11 EABE®H VAR 7 LWmE
£ (1990), 59-70.

[11] K.-i. Watanabe, Some remarks concerning Demazure' s construction of normal
graded rings, Nagoya Math. J. 83 (1981), 203-211.

{121 0. Zariski, The theorem of Riemann-Roch for high multiples of an effective
divisor on an algebraic surface, Ann. of Math. 76 (1962), 560-615.



