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Abstract

In the dissertation, we study 3-dimensional divisorial contractions to ¢DV points,
in particular, with discrepancy greater than 1 which are of exceptional type. By
using Kawakita’s method in “Three-fold divisorial contractions to singularities of
higher indices”, and by detailed calculation, we classify all 3-dimensional divisorial
contractions to cDV points with discrepancy greater than 1 which are of exceptional
type. Therefore we finish the classification of 3-dimensional divisorial contractions
to ¢DV points. Classification of all divisorial contractions tells us that they are
obtained as weighted blow-ups of the ¢DV points embedded into hypersurfaces in C*
or complete intersections in C®.

Kawakita classified all divisorial contractions to a point into two types, one is or-
dinary type, and the other is exceptional type. He also compute data of such con-
tractions of exceptional type. His method is to study the structure of the graded
ring which depends on the contraction and its exceptional divisor by using sigular
Riemann-Roch formula. However it is not enough to verify that such contractions
are obtained as certain weighted blow-ups by the method. So we compute weighted
blow-ups and ¢DV points in detail, and in several cases whose data are computed by

Kawakita, there is no divisorial contraction.

REGRAZIZ B WVTHUNE T IVHEEROZERIFEELRMNEZ HO T WD, RICREUA
NC T3RLUTOHE, TNEFBIZTHINTE D, BIEEZNIZE N 5 UES O
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PLR, %A1 3SC DT D W T ELIZ 3 L T <.
EHE 2. Pc X 2EHZHAD germ 95L&, Pe X DIHARBFERTHS LI

(i) 2 EDEE m PFIEL T mKx #' Cartier divisor 12729,
(i) H2WRAMEE g: Z > X DFLELT

Kz =g"Kx+) a(E,X)E
E

YRFTLERTD E LT a(B, X) > 0 A0 7o

FEED. ELUANE g DETOHSNKEF2EE, o(E,X)cQTHS.
22T, (1) AR EORNDIEDES m & P € X gy v\, (i) CHLBATE
WEHE o(F,X) DZ &% E D X kD discrepancy (BWEWRE) &\ 5.

Ui KRR SUIUNE TIOVHEER 21T D 2O B BERR/ND I T ATH D, ZTHUTBN B
MEHDOVWTNIZOWTHEERMEEZ HOTWD. DHEFICIEREL ST TITEED D,
Z N Z 1 Fano I, flipping contraction, divisorial contraction &5 . 2 RIeA F DA
B2 BAR D F/NE TOVELERIZ B\ T flipping contraction (FFEER T, f/NE FIVIXIE
FERLFRRIZIRD , ZORFIZOVWTIEH LS SRS N TV AERTH - 7.

3 RITIE AR T2 T 4 RILD quotient singularity EOBHIENIZH DAL Z & AT
E, R ENEARROEEREL TWE. ISITIMNIRRENTHLI I o T
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(i) cABL: = xy20 + g(23,74), g € M2,
(ii) eD #: ¢ = 22 + 23x4 + A\voxh + g(w3,24), NEC, £>2, g € m3.
(iii) cE #: ¢ = 23 + 23 + wag(x3, 24) + h(x3,24), g € M3, h € mL.
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& 5. WEMER f:Y — X IROEM % #7231, divisorial contraction ([KT1-
) &Wwo.
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BEIK X cDV R 2 Sz I#E 3 5 divisorial contraction f: (Y D E) — (X 2 P) T
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el cAs, cD 4 1(1,-1,8); r = +3 (mod 8)
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e5 cE; 2 1(1,6,6)
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K S & D Riemann-Roch OEHAEE L 725,

HWET7. m; % EIZih>oTD a; ® BHEHE, BB z; € fLOy(—mE) &5 H RO
B, d #EZX wt(ry, 22,73, 74) = (M1, ma,mz,my) IZ&D o O EBALEREK, ¢ =
my+me+mg+my—d—1&795. ged(my,ma,m3,my) =1 EIRET 5.

§: (ZDF)— (X € P) #EZX (m1,ma, m3,my) ® weighted blow-up, Z % X @ Z ~
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WIFEET D, WERS bQ & rQ — bQ CEEMZ 52212k v = eQbQ < TQ/Q
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ZOFERZ N, SRD K 51T f 78 weighted blow-up TINS5 L ZRLTWV5.
Step 1. % ift & Riemann-Roch DEH & JI| X -Viehweg OHKER % H\, % j € Z
XL C AR 22

Vi =[Oy (= E)/ .0y (=(j + DE)
DRLEFHET D, ZOMPEMIEE DRV T jEHAS X LOBEKOZEME Ans.
Step 2. Step 1 DFEREZHA WV, A P e X ~o0€ (p=0) CC* 5 V; DEJEE KD,
weighted blow-up D& X DfEf % KD 5.
Step 3.
(i) BESZEDT o xHEMZ,
(i) ZDHE X % £ weighted blow-up f’: Z — X OHISMNA T DB DHEFIIZ 72 5 a6
A5 KD,
(ili) Z EORERRETHHKRFRNTH 2 BETDERMEERDT,
M TICED, A8 LAMTH D2 L Dbh 5,

ZOFIHZ SIS TITH LTIV, ZZER I ®72. 22T, f 25 e2 # discrep-
ancy 7 2, P W cD B OBEZHNCZES, BIRZBN T2 22127 5.

f H e2 Bl discrepancy 732 %4, J = {(r,1),(r,1)} THY, B3 =1/r TH5. Z
NED dimV; 23ET B L,

dim V; = # {(l1, 12,13, 1) € Z8o | rly +rly + 23+ 1y = j, L1l = 0}
THHILHNNSE. ZOESIZLTAimV; 995 &, EMICIZ @V, 2 R THM LA
TR S 0H X (r,r,2,1) 235 D weighted blow-up 2MERE 720, wt = 2r T
HBIEWnnD. 127720, TOEIFEERDIEERED TIERW. o Twtp =2r %
Wi723 & 512 eD MO HRERD S EMREI 2RO THITRITNIER S0,
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cD DO FRNFIRDE S TH - 7=,
© = a2 + x5y + )\azgmg +g(xs,24), 72ELAEC, £>2, gem’.

ZDFHEAD S weighted blow-up DEI EEMZEFHET 5 & (wtxy, wt oo, wh g, wt x4)
= (r,r,2,1) £721& (r,r,1,2) £7%2%. P22 L LOWKRRESADHEIEH S5DU
HDH Y, TOENTTEIDPIFIFREL TWH, DV FELTIEE S ﬁib\fﬁ&b\%f)‘
Zhrotz. ZORMPINILKDGRLE DRKEIRENTHS.

XC, BEIDBEFMPEFE 72O TENTNDOMBEMIIHN L TERMEEGEZTWDEN, £
NIERX 2 E U 7214, EBRIZ weighted blow-up 247 WM Z2ER L TW Z & 2T 5,
AR AR B E L R B D TI ZTIREBEI 2 25000, FHZEER DX, weighted
blow-up Zi U 72 ZRIKDEF ¥ — N D SRR EENE I PARSEZ L L, K 6T
DEINTVWHEAIE L2 AWERBERAR B L TWEINE S P 2lENrOLI L TH
5. ZOFMABEEETD 2 TROEMBESNS.

EE 9. flZe2BIT P % cD® 2T 5 discrepancy 2 @ divisorial contraction &9 5.

ZDEERDEDL SPHED LD,
(i) Pe X &
0 € (23 + 23wy + 2xowyp(w3, T4) + Aw2xh + q(w3,24) = 0) C c

T1X2X3T4°

CRIBLT, fIFEA wt(xy, ze, 23, 24) = (r,7,2,1) D weighted blow-up &75. 7272 L

(D) XeCk>r/2,wtqg>2r THY,plE LELDOEAZ AN, EARKEN r—1
DFRIXZHATH 5.

(2) p#£0 F£721F quizor #0 T, p=0 8 5I1F. gui=2r & square TR,

(3) 2% € g DD LD,

ZOEE,Y LOBMECTRVWRRELL cA/rl iz LTW5
(ii)) P e X &
2 2 3 _ 4
o€ (xl + x5y + 2woxyp(x3, 24) + X223 + q(T3,24) = 0) C Cozmwazy-

CRIBLT, fIZEA wt(xy, ze, 23, 24) = (3,3,1,2) @ weighted blow-up TH 5. 7272 L

(1) wtq>6 THY, p lZ LHOEAE ANEIE, BEAKED 2 DRXSERATH 5.
(2) 23 € ¢ B L.

ZOBE, Y EOMBIE TR WERAZ cD/3MELTEY, P IE cDy BTH 5.
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KHZEH 9 O%H D weighted blow-up I3#lT SR I N TV AR ->72EDTH 5.
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