ooooboooao

2370 19750

126-138

Gorenstein ¥ v F 3 = R%E nowmal S‘L‘«ngufa/u;tg 1= 5T

UK TESW T —

0. B HE&Ezudd3 v \3?

&3@@# Wﬁ%mpﬁ3ﬁkﬁmf%hm&§$$
Fog R 2HIFO 1B 3. WEEMIZTIR T 13H (o A
OB 2RER | Fheo B FRIESTOVN T NI L. 3T BS
LB %D T3 3R Bon K 33 5L 5 b
3753, Ci3T . BRE (taxizi®. "wmgs'
=" wwxymle»: cnoltie Spaca o — BT 3 Qocal /\.,:.\,%" Y o
125 1R T ASL BN 5 M T v 3 BB 8 3 FL TRy
ITHERTI LI FSIRBOLNB. PRAFRBROD D BE

L3 (ne—-—Fe sz "BobDotiRE" rivmzLl}

590) (BN ST 3 & o ot3fL &3 3. FEEA 25
LoRARRR-HBE 3. PRAEEC» 812 &
552 TF 30U ST, FrFHEL R Tw, T

ZARRR T G- BREEBIRF3 L e FAR TR,



12

Lo L ama.éz:&'c Space o B Msoég.ﬁ'ané.}'if’;%t%wﬁnaz
_down o BEIF > T complx  manifold o»fyxeflzo’naﬁ set
B o3 $':,‘F’ CIFNT o¥F naad & FFRE VB
MIWTRC, HE2RE mowald » B "5 2" B A3
B12¥, 2. N T o 2RE monwdd Singulanity ren ik
TLF, 3T NRESBI. o, Be
ok > T s o0 YR ®mK w3 complete  gutersection o
HER P57 YB3 v, §—DoF- e §3.
'E 13 "eomplets Gdersection e 3" 1 AVER: LI 1o U
CEEC. LB EFEINITMET 0o R HRITE
523. t5—9 20fr®t> o "t"P"“’W" ¢ ¥4
%émﬁﬁt"mw%k"V%Qﬁm@@zmﬂﬁkvr&
3. 4% g0 Rituarn® £ o dogrze <1 & fina bundle
O-sectiom £2 L TIES N 3HER 3 " topologicall " 1213
AUHER 76 analylie 123 -2 AY B, RHE &6
T%33RBV¥ . co fue bumdde 5 Ricmann Do —E D €
LT v 3033, o HRE & (CHEIBE ¢ " Weierstrass
2 9ap Seguence "R B3R ET.

a %‘)5 LFEITTS TL 3, R, 2oz 5w TREFPAK
AR ABUNEETT =3 EARL. A1t R#HoBE

H L Teon,



R 1. =RZ mormal SCVLW‘% o TS5 7.

(X, X) & =RZ moamal S‘\L«n?uﬁmta ¢ 3.
X 4 S‘ijuﬂa@fz o rasoldion € 4 3.2F9 .
) 1 smootk .

(i) T @ pappen.

@K — T —» X—% @ BoRolomanplic
ARE X . YREARE LF DS .

"

A== A emERANO ARETI 3|
GVY B A3 %oy\,-gl_'yl?m{ﬂa/\, cunve .
(vy AiRS o A8 2545 -8 1T%63317F% .
Vi) Ace A X B3he 3 BAREITWRT Acr 41
Maﬁsmsd' 2% 3.

2o Bt BT Assoludion 2 RAEL. Zord B mwminad
Yo K> BE T3 . ((L]:VESRE)

S . AT Ad'a) witeaseclion "uwben A,;-AJ R =
4751 (A Adigmim & (XX) 2 RT3 RR4FHeCwd,
ot E . R RATHF negalive definile TEH 3HEHRIS 4 2
3. Iy A= QAL +° smootl 3 X IT»Z ¥F 2w

S
395 . At exegptianal (i.e. 3)’2’Lx,m3=x,él;§; 13
MQOWA?LC) T3 BB+ o kIFO (Ac-A&) ¢ mg,altwe
cdefnts THIB B, (Graot (L) TEREB)



129

A= HAics X =mid 375 28 Rad > 2 3.
(& A 3 ‘non—SCnauQaA, compack cune, gevus gc T ¥ Bo &
o, b ¥ >1mdrd3d. )

O raQemm &, Qop iz A2 253 AT bien.

(i) QoFiz g8 %)_J tEXT3. B g=0 =7
fFr Eege. O=0 .

(Keon!

Gy Az A ¥R 2w} ¥ Fix33=>o0Q8
— ALY AL S M r v Eh. w3t g taln
=T — BU

T: X—> X & sch,.Qm,Jta (X, %) o agasolufim, A=tlx)
»yr 3, A=L_L:J|A‘; 2035 20ht olWEE 757 L
3. 7572 523 %l?. o ¥52 8 o Topo(o%t 533 %
YRGB EHEY. (X, x) o aenaﬁzi{;’c sthuctuwa B2 13 . ©
anve A Cg¢>o oY ?)@Ac X Ad';b“\‘ Cr1TEWIS. FT:

QAo X NoRB AN T (2F . (FT3.
SERIBIEID |
Bl weGuyd o Xy =935 RERAS z @
(-ws(uP=0t CC > HRE7T37 13 Q@@
2
{2twilxy)=0} CC otFBE7 3713 @;3
Woa 9% EF2rei. TnsofBERIFAR Y

EaRT52503 1588,
N Dpolo% R 3. TEERETER 13 N Yo =R ER

n



134
P K Z9RZ

THERC ¢ 2R D36 . 2 Grhre®. Dozt

il o~ 3, | -

77 7 B RS T BT T amalybic stuctine E AT 5 T
L3SAFTELBIT > UT Laufer (6] $7H3. cofbtns
&l v 7" 5 7 7 t K% F 5 gcnriw-tj BWETETI e 53
¥Fx 9.

§ 2. Gorenstein =%y 15373 7.

(X, %) 8 2RZ mormal singulanity x93 . 222
nonmald Macaulay 1426 o X 13 dualiging sheaf x
BEo. x|, 3 (X-x 17 %O%~SL‘V\81AQ&A, 95 ) X-xk
o felomoplic 2-fonuwa o g 2 FF sfesf ¥ —FLT 3.
i X=X e X L1, Wx=14u4Q%x) CREFTI B 75
53, FR, X D (C o dowoin) 2 RH 23524
MTw3e 3 dwD-diwX=xr L7,

= Exta (%, Q) xtET3, 3r, n:X— X &
nasolfion €F 32 T W F (%) T &3 .
R - ((4 1,051 A8) RIFB-K3I.

(i) ng 6}(,‘1.
< C‘)X\X_'x = @‘X-O@
n



13:

v Q% o~ %(§WAL> (3m.eZ). ,
2R FIFINILT 3¢ 3 (% (7 G—orems’tdn 3Z 75
3evd. (2o AR F2RZnuumal o285 Lo BIF (T v
*“;?r';fitl?,&go/\mstem S Ox 13 MaCaufag D Wy~ Ox . 1R
L, wx=&t£DCC?x,Qg) BET3.)
B 1 (X, %) 4% complele iitersecdion (F5 1=, @7({,,&94;&)
7S G (3 Gorneesteon (Ext G CETB7-33 ).
31 2. (x,%) % Adtionad sc-naMQthH 2T 3
Gy 3° Gonaustein € (X, %) 15 rdbiorad dowble point.
33 (0K D B3T3k T Otz
10 nemsteda . lé:]&?, nl ¢ Q"jp@tsujtfa&,. n<y
Z*‘WPQJJL lerseclion 1243 . n26 o £ 3. (Xx)
3 Clad TR . tmm-3) 7 (AR 2% /R A
TREINI., F R o RS (X, ) e (X, ) K
¥z elliptic curve — % T Yesolve T W, ®% o ellitic
curve B U TN C, Cel O=<C*=-mn 3§ 35
(X, V=X, 2) & C=C 2HI . FF | genus & 2
LLE o cuvve 125w T3 o S R R L v,
Y12, 337572V K525 W R I % 7572833
SCmgu.Qo/\)Ctla -\ C—my:emste/;-v_xi%z TF 3_ B ot g3 oo S0
£%X2F5. Ko camonical bundle (=Q%) & K ¢ H (55,



132

KA&=‘2(%(A0~1)~A% ( 9CA) (3 Ao 3enus) Tvs 7
77 REMHI L KA =lo, ) 13FRF 3. —F . Bl (ux)

" i
b~ Gorewstein 3756 18, K =2 mA; (meceZ) K1z, N 2}
=y
LEFRTECS ST
KA, ™y ", ! KAy
K‘Az = A A: ‘ R F. ‘ = A A;
. ¢ - : -
KAn My m-n. KAn
P2z, Ro PlEZE BRI,

N 3‘! T L (X, %) 5 Gorenstecn T (BB camPIeié

wlersection ) 75137, %o nesolution o 75 7 12T

, - KA,
AcAa- K : ] \F BRI A& o vector % 3 .
KAn
(Lo FHRIRTITI I RLTFEFEBT "% @ eHrd
oS & L&B)
Tz TEH@ ERRTTI VL HET e 75 T e —
ERT LI |

Z¥ (@ BH»EFT T>I7 2%kt RNz & <Lz

523 BN —43| B EHT=T w7
| 77
) 8L ml(g-2) ) B L omk(g-2)
gl £93

2t Wagy (%, 42 =0

(Wagr 13 29¢1RBARA T

7



133

wmulliple factn B Fg 1= 0 b @ .
oS m=1)
nationad aLoufreo. pm,'ui?a) 72 7 {;ailéonaﬂ. douwtle Pm,‘u.ta)

132 QDD |75 70 —rHriL L o2
2 2 + 3¢ —n (n23) 14N T 3

2+’f1—‘a =0

to

@--- -@— Pru 1, )=0 [B) - ~ DG - - O

Y\. -1

(wWy 13 WRBIRANT mullple factinty) L, £ 7m=Z0

r*,

CF PR 17T Gorenstexn
% BH2 3%—‘6\ l>,5'é/

@ it @ a3 7T IS T A=LL=J‘AL-;_> X

B 3@HAIFT, Ky=2nA T3 BIRET I b,

§ 3. ;O;J 5 3BREE IO T .

A mam-?fmzuﬁm cuve of  gemus =1,
PehA 5 A ox.

3\(' D =P 1t d 3 Line Gundle o total Space . A 3 X o

D-sotime B —FL LT AcsX 2BS, To ¥ A=-1 733,



134

X,x) BEXDAE-B s I ITSEHBE v 33,

Y TP (X, x) 12WixF 3 750 1% @ &3 ., =

-~ D
Egj
FOTHRE 43120 T3 (a,8)=1 or 3.

>
-~

2%+ wp ( x, Y3 =0  (we(x, ¢) : wmult. factn & fx 75w FIR
RA. 1o z3 =lwa-ne-1 ). KETYINI . 3
=, 1%z g=1 o ¥ @T&S 52 5 % ¥2+w3(x,31)=o

BRI 3 . (G‘«zck—WaWC7] . WQ?ME 2] %82)
CofBRE Cir xEpT T, One 3RO affme ring

Ra,p Bk 77X i cunaﬁaxdc set
RA,E;:g T(A, Gy (nP)).

n20

ﬂﬁBCﬁQA/:b\a_ 133,

539, Rap=Cl 2.3/ oy o s (z\,g=@52""2"%- )

IPEE LLFIRF T Oar 248" 12 Rap=R &% 23 .

S 2T " Wenshass o gap sequence " o IREREBB L § 5.
CC(A,OnP)) » 213 Ax o meromorplic funckiom T P 7% 2 ocden

Mo BER St o & 13 Loloworplic 5 b o X Fl—387-F 3

VmeZ . dim DA, OMPY) — dins TA.O@-0P)) = 0 37 13 1.

Hae = A€ Z | dim POAOMPY — diw T(A, OCn-yPI) =1
L $< T, £, %€ Hap = &€ +4a€Hae , 0cHaP.

37 Riewanu—-Rold o RI+SBBImb 3 &5 (=2,

#inen | néHA,p}=3. nwyo mé Hap F3NEPa

gop & 2V, 3op EJTNMRBN TS (n,my, -.., "na) &



135

Pz 73 welerstaazss o gap Se?u.ev\a xrd. FE
wC'P)=C>i~: (me—1)
& P o Welerstrass weight r2wn, w0 3P &A
» Weienslhass Pﬁ%f rve 3. Coed, (Gn,mwiug,ES]PQS)
gAwm: G(F1) BRET 3. W Weierstiass pocl o 48
PUTRBEHI. SFY . FRBERC TN Lo AaEP IS
T, P Eihry Jap Sequence i3 (1,2, --,9)Td3- iR
W) oBRfEE (geiRprcE, $3 AEL)
EL?CQ-—!) “lov 3 Piz £y perelliptoe Pom’c, Po gap seq-13
(1.3.6,--, 2Q~-1). P 3 %Pmmc pcrl,"vft &> 2€HAR.

57, Rap ='203<A,6cﬂ9)) =®3S>. qz1 FY
dim Ri=17%3. (Rn=T(AGmD) CR %),
teRy, t40 &r3 ¥, tRCR ¥ bl T3 BH5
B I22FBR -5 T |

A.LMGCR/tR)n = { 1 ( me Hap)

0 (n& Ha.p)o

%'ai: muﬁtp@u%=m{'n7o | meHar .

G2 » euw.eolouug dim. = wem Hapolih £ 2o {BE+1

Ga, 2t Gonenalein <> 29-1¢ Hap D gP=ka.

Ga 5 complate udrsecion > Hap 5 aowplote pitsection
¥ 1<, Gppt WS‘M—FQC&@ HA.,P 13 248 & Z T I RIUZ.

10



136

T2 B T BT w)=0%3P sl TE, Gup o
wﬁtcpto% = 9+1 , ewﬁeau,wg dinansion = 9+2, Gap 12
Chi o) 2g0] o, $9G+D BoFHEXrEEIMN,
(9220¢ ) complife @mse(;&m €13 RN,
By P byperelliptic Gnofui -
Opp = Cixg.2Y /(52 Wagyt (T 4)).
an 3Z+U=IS 5 2 3 3 Riewmann &2 (j-;z 773
P=(0,0) ¢33y  w®=07T,
Gar = Cﬁt,x,j,z}/(22+ 217~'x‘g ,753_«32-3t9, Y*—x2)
 Oar/t-Gap = C§ 3,54, 5%,
62)‘ WEF 1= semigioup HC N 7, () 0€ H &3
) #Hm | myo, w{rH}=§ E521e 3. gerua g o
ReemonmmB Ac Pe A6 & T
(ieptsm e F1EHL2LT F T . )

Hap=H ¥ T3 67?

PLLaRETEL T [9]6380T 3 & 125,
Reorem (D MBFIZEBE nm
&Y mzﬁ”{?%h?éﬁ 1253322, 223 gl
Singulanity g = mdliplicity m, embedding dinension M
3o tt34Ed 3.
(D mzn2s e¥TRIFS 125233 2R vowd

S“CM @ . 913 Goreusteen - WPQ&-@— don TG

1



13/

WMPQ@% m, WAA«;%A’YL 53 B IREF 34

Onp o co?,aow‘CMQ Fenua Eﬂg?S c, (Waj/uuioe, (83
»2%®F 3. )
PéCGA,@3'= % 9(g+1) + w ()
tE5N3, (2] 285 T, GarpeCGa,pr (Ax Ala¥i=
%ew/w ? ) & &MQQJ'C._'C -JC&\-A-L,QAJ )2@?_5[ 3 ??(GA.-P):?@(@\’,P')
S wP)=wP)

Refernemcoq . |
(LY Lawfen s Nonwell umﬂM&MMMQ&ﬁdbdme
Aveuads o Mitbowlica Studies 71, Priucilon Uniy. Prees (1971)
L1] M. Addin: Cn csebated national S‘CMWLM o swifaced.
Awer- J. BF (1966), 12T~136.

(21 &% B8R : 42rsmL

(3) Guwming i Lecdinos on Ricmaun Sinfoss,  Patneilon
Motlowiadiosd Notay  (1966)
L4 Hm.iS&om*Ogu Y Onte faoﬁwoﬁ*% o [ocal P&uj/i
of swalll embecdding Cxdimenaion, Commuonieation in o,

1 ws~u37 .974)

(81 Hezi06 -Kunz @ Dea kemowscle Modul exwes Cofon—

G
0d

(R



135

" Macauloy Ringd.  Spaigonlecima Notea 38 (1971)

(63 Lawfer © Tadl Tuo- Diwoneionad  Singulerilics,
Math.. Avan. K05, 131~ 164 (1973)

77 @aﬁk—\/\j@?/\g,ccﬁ_, v TsoQated Singulianidion with Caction,
Annals of Matf. . 93 (1671), 205 ~228

L8] Waghelck = Ellicplie stugularilice of Suafaces,
Auwen - J. 92 (1970) , WI9 ~USE.

[ql 1 kK Watamabe @ Sowme e/mmp(a of owe - dimenaional
Groaemetein domanina, Nogoya Math: I 4q (1973, 10l~/0y.

13



