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On the Estimate of the Arithmetic Genus for Normal Two-Dimensional
Singularities with Multiplicity Two
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In this paper, we deal with normal two-dimensional singularities

with multiplicity two. We call such a singularity double point. The

purpose of this paper is to give an estimate of the arithmetic genus

for double points in terms of Horikawa’s canonical resolution and a

pa-formula for some class of double points. It is known that, by using

the data obtained from the canonical resolution, the geometric genus

for double points is formulated, and rational double points and elliptic

double points are characterized. We give a characterization of double

points with the arithmetic genus two.

(5,0) & 2REEFBRAOEEL, 7 : (5,4)  (S,p) 25 BHENEN L+
5. ZITARTOFSESTSES. BHREMIL pu(S,p) = sup{pa(2)| Z >
0,supp(Z) C A} KK o TEES N (Wagreich [5)]), HESBHEORUFITKEL
ROWARBTHD. ZTT, p.(2) 13EF Z DIREEETH .

TORLTIE, (S,p) WEHE2 25D 2 kTERBEREHOND. T, 2
NE2ERIES. 2EREZERBEORRRLBRT T LHTE, Horikawa
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I & B IR B SRS (Horikewa [2)) # BT 2 C EMNTE S, TOBE MK
BB EbNBRERBE DBV TEMBERO LN SOFEREEX. S, 20
TN, 2 EHEONBESOEEEC L 2EHRTEE L TREE TS 255
Rl &5, 2BADHB Y FADONT, ERBROAREE X EfEkK
2%HD2EEOBMMTES I

(S1,p) E2ERETS. (S1,p) W, ABBEATH 2BEIIT, ERES
0 THD, FESEAOREAENERCESEB L ABEATRIES N TS,
TIT, BT, (Si,p) REHBERELETD. 7: 5.y, — S, BEEREE SER
ETB. ZOLE, ROTHREREES.

S5 05 B Su
l L2} J' P2 . l Pri1
o 2L U 2 " Un
U U U
Bl B2 Br+1

T B, DHDFHERp EFLETETO-T v/ THB. £/, S 13 B, 2HIEE
BETHU LO2EBHBERSTNS. m; &y & m; = mult,,(Bi), % = [-’;-] ~1
EEHT S, QEAORESEEL, 1RERLETETO—T v T e 2 HRE
DOFFRHBB|EDPLLETETO0-T v TICELBERILENIBRIEL LBIE2 2K
ECARERTC Ltk >TRONS. COFETHEAREET B L, Bl
1 E2MRENFRAAFEHEHOBED 1 ATy FITHIELTNS. Z0EE, 41
BrOERE2TOTO-T vy /OEBICELL2D. ZOLIRIEND, {1}
C&D 2 BROFEREMMMIT ST L1, 2 BASRESFEOBRIESE
BWCHBMNIZHABZ I EZERLTNS. 7 OFISNERL, » OFISNESD
SEBEERSTND. TOIEND, ROEEEE:.

TE1. o ZME2D S,y OBBRRLET 3. B o:Div(U,41) = Div(U,4;)
%, o(D)=Y. [Z2 ]y K ko TRET . TOLE, RORERD.

) i) = maz{p,(D)
(2) pa(S,p) = ma:z:{p,,( il (%D-{-a(D)))Isupp(D) C B, D > 0}{
(3) Pa(5,P) — Pa(Ysp) = ({1 < < 7}) = V™™ ({1 <5 < 7)),

c*(D) =D, Disacycleon S,yy, D> 0}.
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ZZTYM R (Ui p) D Upyy EOBRA F7VBETH S, [ TR TH S
% PEBTHD, Voinid {3} & (I YY) CoskET 2 AERBTHS, -
U, BI Rai () O Uy ~NOBEEEETH S, Vs, 12 (S, p) DIERISE
RIFHINBEED S0 LOETFT, pa(¥s,) i3y D SEEICFHETE 3.

BiZ&oT B OU; "\OEALHRRETS. B, DREH ¢ ITHL T, mult,(B;) =
multy(B) D& E, FRE T I TATH D E NS, Vmin OINEMIT2 BEGE
LoN, BENSEAREOBREDN ST, H54R 2 BEREBRL, FOFE
éﬁﬁ:atiofk@ﬁﬁéﬁt.

EE2. 7 : 81— S E2EH(S,p) DEEMBREBEETS. r > 2 L7
ETD. IBIT, RKORBEERET2<n<r BNEETD EKTT 3.

(a) p MEDEBOBRTI A T A DBEETH 3.
(b) pn EBRWT B, ITIXFEENFEE LN,
ZDELE,
(1) pa 3 S, DEBBERTHIUL, RORH ()~ (c) W= T 2 EH (S, p))
NHEET 3.
(a') Pa(S,p) — pa(YS,p) = pa(5, P) - pa(YS’,p’)-
(b) (S,p) ~ (S, P).
() r(S,p)=n—-1.
(2) pn B3 S DFFERBERTHNIL, ROGMH (a)~ (c) 2T 2EHR (S, p)
NEET 3.
(a) Pa(5,P) = Pa(Ys55) = Pa(S",P') = Pa(¥51,57) + Pa(Sns Pn) — Pa(Y5, 0)-
(b) (S,p) ~ (5", P).
() r(S,p)=n—-1.
CTITr(S,p) (S, p) PREBENFESEBEOTO—7 v 7OEKELD L TY
3. (S,p) ~ (8,9)1&, (S,p) DT —%: {m;, Thj}ls;’s-n—l 3:{E,-(r+1)'1/}(r+l)}15i,jgn-1
(S p) DENIZHFELNI EREKRT B, 2L, ;= multB;.
(S,p) ZRVTEDRENFRESFEBOBRICY A TAOKESENS Shh
WEBIZDWT po(S,p) — pa(Vs,p) ZEEHIICTHEL, LOTEEES = LiL&o T,
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KROEEEB-.
EE3. LED2EA(Sp) KHLT, RER

Pa(S,P) = Pa(¥s,p) < [m{—l] > [%'—1]
1<j<r
A
MDD, J, IEENRESREOBETRSONZ 0 ULOREETHSD. &
DEBNSTEEBITROZRZEZES.
#4. p(S,p) — pa(Ysp) < .
KIIEESOERICTBVT, EERRVIUDHTH 5.

Bl {gc}io B, KOEIREBINESERN 52251 LT 5.
k
ge(2,9) =y JT{ (=¥ = 1)z = (v + 7)) - (w + 2257 |
i=1
E>1IHRLT, (SW,p) = ({22 = gi(z,y)},0) £ET5. TOEE, (SO, p)ITHL
TEE3DOAREROMLIEEIT L ITELLLZS.
ZD% 4 & Tomari [4] CLZ2EMBRO TS OFHEEZEHETROEESE
B
FE5. (S,p) Fm <SDIEABEI2EHRETS. TOEE, ROBRIRED

-t

AYASS

pa(S7 P) = pa(YS,P)‘

CORESNERORERSD.

%6. (S,p) 22 ERET S, BHAEKN2 LB REFHREE, 5 = 2 5
Doy < 1(j £i) EBB i BEET BT ETHS.
CAREASN TS p, =0 EXB2EAVp, = 1 ERD2EAD {4} 1T
X BB OBBLE 72> TV (Tomari [4]). ZOR6 1L D, BREK2 2D
52 BHORMEEARNOESHERM /5T %, 2 THET BT LNTES
(Takamura [3]). |
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