goooboooogn
O 446 0 19810 56-69

56

Hhoa8anT 7, >89 NTo 3y - T

R M3 %o PBE

T‘Q;S curt‘(ole 1S QSSe'ntTcxH/ an CJOSCr*a{'t O‘F M)/‘
WcortL\QOmin& Pa,Pe,«‘ “ OY\ 'd\e tppolog_y O‘F Y\On~Comp'ete

m\ ge broic surfaces”

HEEFFRAZORBICL IE, T> 7 5% 0 ICAT
JERE LB AT , KA HB®D (AH o3 »o
RIWEBACLRESNRT 74 > 8B CTI) B8Lo
&)Y 48 BENT ;‘ *

XK= -0 To&5 3ODRHCIBEEE - N1 m|.-‘3
€18 (f. IMST R IF11) RNiBERAH F 52 VLE 3,
25067 k8 %% 0 Castelnuovo N4z LA Z T 3,

=0 R X=1: Thicro013Q-14%0 30
Zoviski 7% 2BTARL N R IKw 1 125 Y% 5 Cbaton
DB BT I<HhLnrENEGs T3,

=2 WhHetEfsI2@rBRER, COIR 00

1



EYaR

2017 L 0 s PHEICcT 23 (cﬁ. [Hw 108, <

(@]
<

H LCoBge )L LESF E T,

SITE, LS| o0d®CRATIESRNBRBELALT,
ARSI EE (I, TR b, , L A2 1, , %
C) EWATHI T3, EELMAOBR m— 0B
NBEXOINXLE S8, 285),0 >0k cy 208
ok (ExpeorcB@L272)gRLTET NS, LH)
BIIONELELHTH3 I,

g1 .

K=-00 onBE50RBOER LT 2nWBELEILZ.

PA. T: A— S & dominont % mor\o%\‘sm 1”;3 o T
NL2B8Cnr>Ed@m< »)ids »7

K AFESA smooth T affine N3B% E€3BA 3,

39, ﬁm Lomma. &Y TS 156 B AL .

Lemmor., P:M—N & dominant 'w\érr){n?gvv{ 35,
T 0 Bix TTND & LT faite ndex .

rn#@BoEfiTe s L.

e, BN FRANRB (L.LT T eo)imy » T
K(SHE KA DI=-00 EH L , @R NDBH T 23,

%R (£.IMST). S # smooth of{ine ®®7 K=—0o

2



58
735!3‘",So)&33‘//\°7l*q’ch_t,S’b\B&é.@f%CL/\
N morphism T, P ESHR LECEN—f2 75 1 /T~
AT THIE I ORENRE T3,

FeP -7, 18— ,D=5S-5s (2~ 3335 0B
ID)CLerTE,En 4t F2p & FP=1 X0
AN SRRt T S

LTT, 208> 7% Ebhraton iR 7 &D0Es BN
S3r ey lE 3,

LE. CENAE L\, XOrnTq A K- X=¢(0)
NEEE MHr TP F 5L 2% 33, 54, Cr o Cartier
B Ctizoto dELCCLLTZOLNEER I 7EE
L, X=Z2, MY, +3; %425 ,2 =T Y. &D,
7T;CD, X2, tetr Me=gcd () 33,
759 ,PNDSA0BRP, 0L T AN-NBEEBDS
DB OB RSN Mo THI, E L XCTD 7315,
Me=c0 CHEHT I,

Yo7+ 1 0 -F1T Fap , FD=1 <35%0% 3%
A BBPCS T O, LD EX, -, Xe XL, §, &
S ¥ ,Co=P(SD (T3, =S, g
e Co En Ay U, L) =mi(Se) @R

L@ -#<E3, & =FXe) gn Y T B7F 3 loop
3



59
N Fo g T(Co) = T(Se) N & Sf ¢y Yy, mOr
Ti(Ce) % & = Se=1 <@, 0B 3,
b I C % vationa B 3%, T,
b BEs (b3 3BEenhe) § - S,o=1 15

LS 3 .

il

€ S, BT AKX T, Lh

So ¥ 50 Toiski open subsecTHI 73, T (SO 18
PH I T(S) 0B EH L LTS Ly h3d, |

P T7: A N=XD—2 2ZP3>Y{TSr5MYIRuK
PBEY CTIv, T (S) #r(S) n&42H TH -,
AN XD &N ) Tabh 3 leoplt 3RS (S D7
REI®N3, 2nh BEGSHa ) o T S/A‘“ N3 K4 % 3
O AR A Rty DR .

AL X2 BEB 3N 2L é\;/&:i 5 3 MK
NOT(S) THEETS ™5, TL(SD— TCs) 0tk 3R
R @ S,ﬂ'z‘-—r-&mﬂ TsXEng3, BEL,

0 =/“¢p L, Ap =P Kp) for Pl XHD, ER
Mp =00 AL S{!‘Psl S A0 R%ECEE ok % ()

K2 ELTOY &35 CA T Jominate T O 3BA LB
5 rations| T B N, TCxP THI. AT T
sER@eor &, -, 8, TR, iy BAKE
§ - 8p = &}L':---:&f“:i CFE-> TS A3, »':1

q.



60
< SP BErPobe 71 B L, K ou &mé
BE (Ix -y odef nEek) CHRT I, 28 c Mo=1
CEIBFE 7, 4 N - 3LB L1 g0 ce %3 sy , R
fpz2 LHRLES,

Y& TR 3 RS RERT TR
VB,

() r21, tocvsmn(S)=s {1},

2) r=2 % (F, M) F(0,0) 20 vE TS is
orelie

3) r=8 8% (MM MAD=2,2, M), m<00 T B
T, & morn dikedrd 7.

4 r=3 % (M, M, MAD=(2,3,3). T3 $£ %K HF.
C5) =3 % (M, M MD=(2.3.4) 0 4RITETE S,
6) r=3 & (M, M, M= (23,50, S REREH As,

Y b0 s TR LR ) 483, L0 52h s
BLE)» . REPDHES S 5) 05410 CILT,

39, PsiS>C 0T~ 1074 AN - (%A &
BAIMG)ACEIE > 30 TER, Cn 2B TTBEHA
P74 O - FREAT T, T AN - @ Al
= blow- wp T3 T CILEDY

5



61
R (D
@ Ok
— s
ééwm7vﬁﬂ~z%ﬁ
Fro.reccct ®w
nI o,
LB RAEIME P C—oP'=C ¥ GLEA)2S,

Poad% 338 1,,%, 1, Xoxr TR oder &K

L ED D RB LS 2 3
s9¢

Z2E Rt S J:@ﬂ’ T &

X2, 3, ¢ t?&}fomZtg,g“&r;:a:sshili
t UL M rormalization TIT D, :m(*,t::mg’m??
N — & (@ n A’ ('@ﬁgﬁ 1) OJ«SJomt wnion |¥7§30
RBUPABSolen 74 {A- 2EBRET L & 1, 1o, )
NN ® L, &) S0 Zaviski open subset 'f%L@N
Ny RS o ®)y. =3 Harwite NEARKRED
NHEERN 0 U H 1 2 XN FEInR3 , It mhe SEA W
524 L TFEOT XY,

f T ANC S—53 2MaK o -moqain:sw [
L o MBGAECHARENS (M ] RE. THRE
oMot 3 .88t FCgT 3

§2.

Lz0 0%s0MENE RE L < Zoxiski 4B 0%

6



PR.EERHGD S Lo (O- 148 ) effective divisor
CTI  ANCE A 2 TRREES P3N
o> GET I, |

) H=E—-N @S¥F@E . 0 S5L:r0GEndiaCri
Lt HC =20 |

. Xl,Xz,v-,x,- TNoER3ZCTFICE, XLk 39
L &8 (X% Y BB &R .

W) HX; =0 Hor =1, -1,

®TE ., HUNBECRy 3 03, XX EY, T2,

= E+E~ € E0 Zorski % & ot N
Me®Ho4s BrBe ol 2ol (Pl Dt .

XB, S ERGED, DESroanR3, Dok Ls
node L #7%0 L, S=8-D v, CEITHnEER
\/‘f\"‘ ,L ¥ 3, Z(s} 20 %% KtD 18 @14% effectve
divisor TEN LI R L NZouiski D B VTS

) XSD=0 & (k+p)' =

) (D=1 & k)% 0 & (p) ? =p

3) K(S)=2 <& (40" > 0 .

HE . K+D 0 Zeviski B0 B 7 Mo ee Bl
KB 9483, Eo, AT 2 &4 (- B0 nnimdity )t Rz

(7



63
IR <KTD)— Do (7(\-‘\'0\..{ %r‘a.ﬂ\ 5 BKGS {‘C.?T ’:ég

3N TR 3,

) Scogasday (s C=-L, Y2PDOTYLD 5
3tk 2y @ YD 22,

B) SE@MASR YT YCDLE S Lok TlE
((D—=¥)23 .

ke Liteen (Fa] #98,

Pe(S) ZDn 2B ART R IB T v LA REZL
PeeCs) v 8. BELrESoRBLN I FICE 550
Kﬁ%fﬁs:nﬁ%%m@wmgh3°5mw&ﬁqfﬁ
Spec A B3 T ACE | Pec(S)=0 YANUFD B
i¢;¢a4@ L3, S P rationad T bi(s)::fiﬂjififilﬁfffiﬁw
CHEITCEBEL D 3, C-/g\‘ftorsmnfa*(» '

CTTTN odS) 8 torsion B (RS- TBRAD B35
BEMA Tk &S .

Ry . HGSH>=1 7Boad Pe(s)x O-..

BRODIT U, 2245k 1), 2) wpr T B2 1R
BLes. Solsr nhe 6 KD B Zunski B RAE
Bl Ay 388 Gbration NBEREG (T nhaE 3
SCRFHTHFBEAE Y (Pcls) =0 C T 3T D Fi0 0%,

8



64

. =1 Tt Pec(s) "ARHL 33350 r 5k
H S (ER®TBE < s r 2y 0)

R1® K=0 T (3,p) 8 04p 1),0) Tat]
CT 325Kk Pal) FRBRE CRE 0z (5,0
B2 C kN0 4 THO LD, O @) O (R4, 8
HeLo-1) 0 RTE,-R] | 1333}, Y4{2.9,4}, Y{234
SN ChLOTBEYBERNBY

) TaP?, 0l 2 30 bR .

Owhl): SxP*, PpE3xan@skh, S A xA”:,. |

O, 1) S=pP , 0=C+L, Cs#Bg2upw,
L fine .

O (fre, =R ez~ §S27, 2 P(Cp (BB Cpi (0,
D=Y,+T , ¥, 583c0 Y*=-% % 34— 2 curve,
Mo % I+ RtDF] 0 Smooth member £ £CF i3 S — P
07 1N =, (&5 TY £ Y, £ Ze— P p aection T
o7, Yoo L=2 (%3).,

Hi=,0,-17 ¢ P 2P ricbidegree (2,1) 0 carve C
3, B2 MY T MBI L 2r0 R ENE s Y,
26 THKT 1. TN E e T 20T O b{OW—u,‘o 17 G
3, Cmproye){‘ onsform RU G 2HE Q200 77 1 n

N propet “ronsforms CT2m § 9 % duol er""P\” & 1T 2

1



v65
5 &2 @

(©—=) N
@ ‘ H'ld\/b‘"lmtypgmf)%

HUB, %) 270 .28 A58 TRD ¥y LT NAL
FHA AT, YT =-87% 38e 2P 0 mctio T L
Bl 1T ‘YT@*I)F{ 2 vne,mL?;i‘ =3 L,\,Lr\/e_x B3 T 3. X3

XXY=1 t%tatT 2'4’——-)[17' D Agction TG, T U3,

»
2

L
{?1___’_/.
%% —1 &4 g

20 % ta v

blow - wp

%%2@27074 e «h T, DXLTB dual W,w
&2) G €5 £m*@cso@, F LA X
D—(%) ® X B WD proper cransform ELED
2 4 (¢330 RE=4 ),
N{3,3,3}! rePHCUIHBRLLRRC &3,

4 % P? L@@ﬁ%m‘ﬂ/im R S I

/0



-1 BREBRIDEL 3. duol

%(&P 7 S )] B i) 0
@—@
Par S

JRETATR N s m,zvmwﬁ"m&wiimg*
AT DTy A Ny SET 3
A ‘ : .

T I B TRAD L
- 0‘7 Y'&r

3 ° d\kml v %rmPL [;

b2 ) @'ﬁ @‘@—@~
{2,361 r@cpx P rn® NG o ® s

oy —
-1

& L t o0

(L
A -\ = '} |
T 38 b(ow wp B —X<

I



67

LE @ OFF D

4 é\ biO\v U.P °

BHeRretr D~ curves TROUTD THI. Lo

dual groph 1 © |
‘ @__,@,@- -2 ——@~@"\'§“" c‘

& Ltk g O, 0) BB RINT O X F, B RO
’f%%%éwiﬁ CFT2F 0 EH) KAT (SXap t il
Eo g on 3) A GEe 103 L {sf}f’)%@lgw%?@ T%3, T3
U & IR PAY S N VN

% £(s)=0 T Pee(S)=0 LTI CSBEOR.HR
;e by (S >O: |

§3. RA

PR (te. AR (UJLILSAD. CPrcoxCt oy
TRl 29,9 - KBt 0 LRERDE .

BE ., (5,00 ESparyit) bt s=c Cﬂilﬁ%')'t
T3 5= h(D=0=HG2) €435, 5 koafline Th
3t RBE TS 3, B nenr (fL.(S«)) 108> T
X (S =2 <i&98E 750 G —HecEtxSnar

12



68
N7 R FE Y, KRBT DHEL A0 I L2yt b fis

BORLREREE RIS O, ) . 2eh8oad v x o

~

X
=0 or 1 Tetsn)iB30, §5 Th= -0, A TR
&- trncaling B/ NBR X, BDHICEBCL S,

23 @ﬁ» NR N C < ¢ ) rational Compo\c“ti\(l‘cc\f/‘owll
BN 23,538 OCW) , AARAGT 151 3R E K
(¥ Rammnujwvn Nt o ltes)cTHFR CELEeEn gL

23V (8Runt, tinLL)

D

A n 8

Nk 3

CORK, KAt d®ickn cancellationZ R

wrd

TR.SxVaxXxy t@&%&%@ﬁ%bﬂ)<ﬁakd
b =X

ML, S=AF. R Anrno cnellotionTEE X, by
ba), bs, H¥(S;2) &> 2HMEIH SN

G2 SrXEorehp s TR XDedr, =0
bp=ba=0 ,b3=0, RWHNSZ) = &) 4345 1 3 n3,

?

ARENF s , LetcnttBeE " Rhadd »re

XAy 3T H 35,

13



69

% X XER

(F11 T Fujite; On Zouriski problem | Proc. Jogpan Acod,
SeUN) o6 —llo

(F2] T.Fujiwe) On de topology of non-complece
oJ%_e,bm;C surfuces ,  preprint

(L) S Titka; Oy \o%o\,n‘tf'\m\‘c Kodaira dimension
of o\lgcbmrc vorie ties , Complex Aml/ sis - Algebeic
Geometry , PP. 175 (67 , Lwanami, (777,

(Kw3 Y. Kawawata § Cn the dassyfiation ----- 5 pr.2i5-232,
Lectare Notes wn Moch. 932, Syr?vxs,@r) (9929 .

M-] M, Mivantshi ) Theory of non-Complece alg. surfoces
Lecture Notes in Moch. 857, Springer |

IMSIM, Miyamsw & T-gugie) A€€ine surfaces GrTaining
cyfmder(;ke open Sets , I Math Ioto Univ. 2 (I180), 11 -42

(Sa] F. Sakai ) Kodaira dimensions of complements of
dkivisors, Complex Analysis & Algebraic Geomesry , pp.231-257
Tvonam: , (177

Sl M. Suzuhi ; Gompactifiations of CxC* and (©*)* | Tohoky
Moxh T 31 C479) 453~ 463 |

CUT 1. Ueda 7 thed. , same Journal, same volume, 8[=90,

(23 O Zoxiski ) Aan. of Meth X% (r¢2) 5€0 =615 /7

14 |



