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1 EALTFTEH

C%CLEEZIN-ARBBRET S, £ % C LDline bundle &9 5K £ A normally gen-
erated LIXA F OB EHIZTHR TH 5,

EFE 1 L2C EDline bundle &5 5K L 2% normally generated £
I(C,L)%" — I'(C,L%)
BETOHAE N c NITHLTE2HTHERTH S,

T DML LB RN O DAL % 5 X T 58K (very ample DFF) IZC — P 22X D
HMOABET B E, ZDOEKEZETO L IZlinearly equivalent 7% divisor AYEIIE DA H
C P ItEDn ROBHEDZRLICE D TR TEBRINIEEDEEZERT D, — K
IZ ample T normally generated 72 513 very ample 2S5 5. EBE £ A ample /& 51X Lo
Hivery ample 12725 n BFLE L, B iZ normally generated 7271 5 L™ IZ linearly equivalent
12 divisor 3 C — PP IZ& B n ROBHMBEOSIERLICE> TETERSINDLDOT,LLFO
BB A2 E: Wil o AVAC I

c oo P =P(I(C, L))
! !
P(r(C,L®) = P(I(C,L%")

ZZ TP — P(I'(C,L%")) IX Veronese embedding TH D, fD> TIDFEENSLC--- —
P~ = P(I'(C, £)) BAMIBAS DITHDRABIZDTC - — P = P(I'(C, L)) BEDRABIZI
52 TRWITRRNWEIZRSED 5 Lidvery ample TH B,
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I 5 normally generated DEMA:1E very ample &K DIRNWGRHTH 2 FH R D (FHBRR
VI 54, line bundle 43 very ample 72 & EERICHER C ORET TN R IN 50 E
{2 normally generated DRV HIUTHDIAAC --- — P*D defining homogeneous ideal
IC SZ(C[X(),"',Xn”i

S/ = @nxo(C, LE™)

IZ&L>THR 5055 (E.Arbarello, M.Cornalba, P.A Griffiths, J.Harris [2]p.140 2)defining
ideal DIRFE LB IBIXDONTEALEDHRDIFHLRIENHKS., IBHEETI %
EZEXDETHBMIBEERFHEARBES, —H LORE % dET 5 & #EBA-Munford
DEBELTHSNBUTORREND 5,

B A d> 29+ 17125 L1 normally generated 735,

MEAD. Xd < 29 TIREBRICKEIMRERERS DT LOEHEITETOEE g DR SR
ML TEBRRDOERTH S, LML d< 29 THnormally generated ZRBIIEBEICHFET
5%, KEdH2g LA'F D normally generated 73 line bundle DIRE 22T D DIIHEE
FTNEZEZLDETHRICEBAREREETH S,

& T,d = 2g DEflE normally generated Td % line bundle DWREIIAM [13]c ITX > TUTF
DEBELTHEZILNTNS,

EE B d = 29 DR L8 normally generated TR D IRWRHBERZFRMBITC M hyperellzptzc
curve CHHDETH 5.,

WiZd=29-1DKIX normally generated T & % line bundle DR TEIL Green-Lazersfeld [9)]
KEoTUTOEEELTEABNS,

EECd=29—-1THU LiTvery ampleELT,g>4EF 3., DK LA normally gen-
erated IO IR BRI RFECHBUTDORETH S,

1. C 78 hyperelliptic curve

2. CHtrigonal curve TL = O(Kg — gt + D) DB THBKE(D > 0)

5’. C C PY smooth plane quintic T |B|IZ&X U@&bi&_ihf WBKFT L= OB+ g§)
HUBsgl =0 &9 5%,

SR ORFEO ISR E &Y UIVARZED Changho Keem 584 & DHRAPAEICLD, Z
DX dH 29 — 2L F D normally generated 73 line bundle DIRFEIZDER DM ERZES
HAHEEZOTIZICHRETHBRILET., EERERIIUTOHED T,

TE D (EEE) gBRFEAIRENVNETS, ZOKHId=29—2Th(C,L)=0THD L
very ample TH D ERKET D, ZOKE LIZBATZBRNT normally generatediTI2% .

1. C 71 hyperelliptic curve
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2. C 8 bielliptic curve T L= O(Kc — g%, + D) D TH 2K (D > 0)

3. C B trigonal curve TL 2 O(K¢ — gi — P+ D) D THBHR (D >0,P ()
4. CHtrigonal curve TL = O(K¢ — Qg% + D) O TH DR (D > 0)

5. C M8 tetragonal curve TL = O(K¢ — g3 + D) D THBK (D > 0)

Z ZTHAED2) LSMIEBEIC normally generated T/RWHEAEND 5N DMHED 2)ITD
WTIRRATH D, > THRERMS ZOERIITELBFTIIRN,

REE (ERE2) gREARENET S, TORITd =293 Th(C,L) =0TH D LA
very ample TH B ERET D, Z DR LIZEATZRW T normally generatediid%. 0
BaYbKILT 5,

1. C B hyperelliptic curve

2. C B bielliptic curve

3. C M trigonal curve TL = O(Kc — g3 + D) D THBK (D > 0)

4. CHhtrigonal curve TL = O(Ke — 292 + D) DETH B (D > 0)

5. C b8 tetragonal curve TL2 O(Ke — g} — P+ D) D TH SR (D >0,P e C)
6. C A% pentagonal curve TL = O(K¢ — gt + D) D THBE (D > 0)

FEF (EEE3) gRAFRENETD, ZORITI>29-5TR(C,L)#0THD LA
very ample TH D EFETD. Z DIt LI normally generatediZ78 %,

EE G (ERHEY) B3RP KRENET D, ZORICd=29—-6Th(C,L)#0THD LA
very ample TH B ERET D, ZORLUTOHIZER < & LIE normally generatediZI2%.

1 (C,L)ECHKEOMBE c PO_E#Es: C > ETHUL = ¢ O(1), 1D
hH(C, L) = 1 TH V. (Ko — L) I linearly equivalent 7&HE—D effective divisor 13 P?
LD linelTE S,

2. (C,L)ZCHEE OB E D_E#H¢: C - ETHU L= ¢ O(1), pDh(C, L) =
1 TH UMD, (Kc— L) I linearly equivalent IXME—D effective divisor [ E LD g3 %
BATHFIZWV,
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2 EE

Z OE TR ERBOEIIC M > BB ORFRCLELEROAEF >FETS, 57
UTOERIIR HoSNHTH S (HAIX Green-Lazersfeld [9] Z/),

EFE 2 (Clifford index) £ % C kD line bundle &%, DR L D Clifford index CLff(L)
%
CLff(L) = deg(L) — 2r(C, L)
TEEL T,C D Clifford index CLff(C) %
CIff(C) = min{ CLff(L)[°(C, £) > 2, (C, £) > 2}
TEELEI D,

EAUTF OFEHIX Green-Lazersfeld [9] 2H.

TE 1 Li3very ample THDETH, ORI
degl > 29 + 1 — 241(C, £) — CLf(C)
ThdET5L _
L1 normally generated TH 5.

[@ U < Green-Lazersfeld [9] ICEA T D#ERbBBRSN TN S,

EE 2 Lidvery ample THBDEL T r=r(L) Tdeg(L) =29+1-k&ET B, Fe> -1
2% +4e+1< g&HlielT s, R|L|RKDZEDAAC - P &ETDH, ZORELH
normally generated THABBERIRHFEL LI <n<r—2-e-h(C, L) TH B n & effective
diwvisor DDSEFEEL TU T ORENRILTHIETH S,

1. deg(D)=d > 2n+2THYC,L*(-D)) =0

2. dim(D) = n T D13 fails to impose independent conditions on quadratics Z#7=F,
HUDIE D C P'®D linear span TH B
R U <EAT DEED Green-Lazersfeld [9] 2R,

EE 3 Clff(C) = c&BL. LiZvery ample THBHEL T, r = r(L£) Tdeg(L) = 2g —
2h1(C, L) — c & T B, DK LA normally generated TH D LBRFFREFIILLT OHIC
(C, L) DA TIENWETH S,

1. B{(C,L)=0TCld gl ,ZF5 C — P 13 4-secant line &FD,

2. K{(C,L) =1TClddeg(E CP?) = f +2 TH5 smooth curve E D_EB#BC — E
Tc=2f>4THYC — Pid 4-secant line ZFF D,

8. h1(C,L)=0TCliddeg(E CP?) = f +2 TdH S smooth curve E D_E#HEC — E
Te=2f>4THYC — P 6-secant conic i DM J-secant line ZFF =12\,
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PAF O3 Lange-Martens [17] B,

EE 4 CERERYE2E g >0LT5. 7:C - EZ_EHBEEL T >39,Tgo>2
DBEg>j+4,00=1DKFg>j+3&T 5, TORITC LITKE 29+ 1 — j D non-special
normally generated line bundle I XFEE LRV,

AT OFEE D Lange-Martens [17] 2R,

B 5 C 2R gD hyperelliptic curve & T 2D, ZDRHTC LITKRE 29 AT D normally
generated line bundlel3FE LR,

PAF O %E B IX Martens-Schleyer [19] .

EE 6 C % trigonal curve TTg > 4 &9 5. LM non-special, very ample 7% line bundle T
deg(£) =29 -k (0<k <m)&T D, ZDBFIT LA normally generated TIXRWHLEFEF R
WXL Ke —kgi + Pi+ -+ + Py, DB THDETDH S,

{BEL md C @ Maroni invariant £ 55,

PUFIARE (1] 1T K 5,

EE 7 deg(L) >29—4ThYC,L) > 10D L M very ample 125X L1& normally gener-
ated CH B,

3 FTEE3ODIEIAA

FEBOEFNIENLHHN—HETH D%, ETE3OFH je. ¢ 3FHREVIFIC deg(L) =
d>29g—-5ThYC,L) #0TdH Y LA very ample THS7X5 LId normally generated 273
5 FOREAZETOREELTIOHTEADHICT D, UTOFRIIEHOFTHNS
s

BE 1 C % hyperelliptic curve X3 bielliptic curve &%, ZORICRYC, L) #0THN
& L13 very ample TR,

HEBA h1(C, L) # 078D T K¢ — L ~ E £73% effective divisor EAYFEY . C A hyperel-
liptic curve X I3 bielliptic curve & L TWEDTAY(C,O(E)) < h°(C,O(E +p+q)) £ERRSB
p,q € CHEND, $> T LI very ample TR,

ENEZE =S

ITEEHEIOFHICEHLTERE 712X >Td=29-5 DBADAZEZNUTRVWEITES,
SEHE 112X >Td> 29+1—-2hY(C, L) — Cliff(C) 72 5 £ 1 normally generated 2S5 A T
Wiz ZZTREDSRM:d > 2g+1-2kY(C, £)— Cliff(C) ¥ CLf(C) > CLff(£)+1 & i
D TH > TRLIZ CHff(L) > Cliff(C) DPHDHEZNIRVWEITRS. RITR(C, L) > 2
EIRET S, 4, EIT LM normally generated TIRNWERET D, T TEHE 1 KRTDe %
e=1ELTBWT, 25 effective divisor D > 0AFEL T
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dimD =n,D C P(I'(C, L))
deg(D)=d>2n+2,1<n<r(L)-2-e~-h'(C,L)=
&%, oTr(L)=g-3&KD
rM(L-D)=g-3-n-1=g—-4-n>42>2
ThHbd, B

R(C,L-D)=g—4—n—-(29-5-d—g)
=g—4-n—(g—d-5)
=d-n+1
>n+32>2

# > TCIfi(L — D) > Cifi(C) TH B, —Hd > m+2/8DT

Chff(L -~ D)=2g—5-d—2(g—4—n)
=3~-d+2n
<1

Thd, H>TCUff(£L -~ D) =Cliff(C) =1 THDd =2n+2&/2%5. 4 complete linear
system |£— D| A% base point p 2D E T % & CLff(L—D—p)=0TH Y h'(C,L-D-p) >
RYC,L—-D)> 20D r(L~D—p)=r(L~D)IZRDTCL(L — D - p) > Cliff(C) TH %
HNERIIK->THES., K-> TCLff(C) = Oﬁfgﬁ‘ﬂChfF(C) =1 KFETS, ;2175\‘9
complete linear system |£ — D|id base point free TH 5, G
qb - C = P9 —4-n

% complete linear system |£L — D| DO ERBEINDEMRET D, deg(L-D)=29-2n-7
THBDTdeg(p) > 2 THIUL2 [ 29 -2n - TTHBDTdeg(g) > 3 EM2%B, KD
Tdeg(¢(C)) > codim(e(C)) +1 ﬁfﬁﬁﬁ@‘5$ﬁ‘52g——2—u >g—4-—nl&DTn >
g—5 &ERB, ZNEnDEELI < n <r(L)-2—-e-h(C,L) = g-8 KKTD. ¢

> TChld birational £72%, KT [-2%“—2—2—78} = 272D T ([ ] i Gauss 505 ),Castelnuovo

bound(E.Arbarello, M.Cornalba, P.A.Griffiths, J.Harris [Z]ﬁﬂﬁ) IZX>T
2-1

g<—2—(g 5-n)+2-2 o
HoTg < g—1-—nBEMIMTFE. LENSL(C,L) > 2 tﬂiﬁbfﬁﬁ‘normaﬂy
generated TRWERET D EFEVNEINLIENE Oz, TOENS hl(C' L) > 208
ARERIEAINE. EoTA(C, L) =1 ERELTELIXARW, 4, ZOHFH LN
normally generated T/ZRWERET D, TITHIEFAU <EH 1 Kﬁi‘ﬁ'é eke=4&Ll
THNT, ZhD S effective divisor D > 0BFEEL T

dimD = n, D C B(I'(C, L))

deg(D)=d>2n+2,1<n<r(L)—-2—-e—hYC,L)=9g—11
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LB, XoTr(L)=g—-4THBNMD
"L—-D)=g-— 4——n—1—g—o—n>3>2
THb. BiZ

R (C,L-D)=g-5-n~(29g—5-d—g)
=g-5-n-(9g-d-5)

=d-—-n

$€> T Cliff(£ — D) > CLff(C) TH B, —Hd> 2m+2/2DT

Cliff(£L-D)=29—-5—-d—2(g—5—n)
=5—-d+2n
<3

TH B, ®E>TCL(C) = 0785 C i hyperelliptic 72D TC EIZhYC, £) # 0 D very ample
line bundle IIFFE L/ZWEN 5 (I8 1)CLE(C) > 1. £-T1 < CEff(L—D) < 3 £155,

589 complete linear system |£ — D|A%base point free THDIPFEEEZEZ D, ZIT
Cliff(£ — D) = 1,2,3 DB EITHT TH A EFBOFEHTE I,
Case 1)CLff(£ — D) =1 D&
{REH DS d = 2n+4TH Y complete linear system |L£ — D| A% base point free ERKEL TV
ZDOT|L-D|IRE>THREDEHK

¢:C — P95-n

DWW Tdeg(L — D) = 29— 2n - 9THBHDTdeg(p) > 2THIUL2 29 —2n - 9T
HBDTdeg(p) > 3 £72B. ®EDTdeg(d(C)) > codim(p(C)) + 1 MERILTHEN DS

2 5 nEDTn> g6 EMEB, TN DEEL <n < r(L)—2—e—

3
RYC, L) = g—11 KRT B, HE> Tl birational &78%, K> T [—29—?2——-———] =21aDT

([ 1% Gauss L% ),Castelnuovo bound( E.Arbarello, M.Cornalba, P.A.Grlﬂiths J.Harris [2]

BHR)ICk->T
gSZ%(g—ﬁ—n)+2-4=g+2—n

?_’.7‘& Dn=1,28KD5N%. n=1DHRFIXd = 6 72D T complete linear system |[L—D| =
gzg 1 P dual E XD & g5 (g5 base point ZHFF DA S LIVRWN) 72D T C 13 non-hyperelliptic
curve THOIEEZEZERICANNIC OBBJRITHRENVEREL TNDE S, ZOHAITF
ETHB. n=2088dd= 872D T complete linear system |£ — D| = g§, "1, D dual %
EZBE g (g3, X base point ZF DN H LIRN) 12D T C 1 non-hyperelliptic curve T
SEEEZERIIANT COBBJREASIRENVELDZOREGHFETH S,
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Case 2)Clff(£ — D) =2 DBE

REM D d = 2n+ 3 TH D complete linear system |£ — D| A base point free EEEL TV
EOT|L - D& > THRESEMH |

¢:C — Pg—5-n

IZX LT deg(¢) > 3 THIUI Case 1) ERBICLTHFBETHS, o Tdeg(p) < 2&7
B. deg(d) = 2 THBMILdeg(6(C)) = LS _ 4 p BoTH(C) C Pr5n
A¥singular 72 51X ¢(C) & rational &7 D ,C 1 hyperelliptic curve &72%, ZHIZHE 1
IZHE > T L A8 special very ample line bundle THDFIIKT D, K> TH(C) C Pr5-n%
elliptic curve £72 U C' i3I bielliptic £75%. BUFME 112K YD L Mspecial very ample line
bundle THHFICKT B, LLEM 5 it birational E725, EoT [29—.31._] —2ROT

(] ]¥& Gauss i2%),Castelnuovo bound( E.Arbarello, M. Comalba P. A Grlfﬁths J.Harris [2]
BR)ITL-T

g< %(9~6—n)+2-3=g——n
LRV <OMRDEND, CHIIMKEDR > 1 IXFET S,
Case 3)CLff(£ — D) =3DHE
{KEA S d = 2n + 2 TH U complete linear system |£ — D| A3 base point free EIREL T
DT|L - DI >TREDEHK

: ¢:C —P95-n

XU Tdeg(¢) > 2 THHUT Case 1) EFBRICLTFETH S, /o Tdeg(d) =1&71

%, &oT [2_9_%__8] = 218D T ([ ]1d Gauss ;L7 ),Castelnuovo bound( E.Arbarello,
-n
M.Cornalba, P.A.Griffiths, J.Harris [2] ) 12X 5T
9< *2—;(9—6—”)+2-2=g—n—2

LR Dn < -288RDEND, CHERKEDR > 1ICFET .

KIZ complete linear system |£— D| A% base point ZFFDREEEZ 5, 4 p € Bs(|L—D))

o R
dim|£ — D| = dim|£ — D — p|, k{(C, £ — D — p) > h*(C, £ — D)
THDNH
CLiff(£ — D — p) = CLff(£ — D) — 1 > CLff(C)
T,EIZ
dimD + p = dimD
BN TB({ELD +p,D C P(I'(C, L) THD)e Mo TD+pEROTDREAELT
RO 5ND DT, 447 complete linear system |£ — D| A3 base point Z#F7=7/211 (base
point free D) FRITWEEN D, Pl b SHHANHREFEITERS,
NGRS
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4 OEEEDIIADAE

DO EEBIC OV THHRHIAREF CAH THONIWE T AL LIBRELBE LT
SEFRDHB70, I TEDHFITONWTHHRT S,

FEH4DAHAICONT:
ZOBRESHEERBDIIRY(C, L) =1T|L — D|Aibase point free D |L - D| TEHEZ BN
554

¢:C — Pg—6-n
Mdeg(¢) = 2 TH OMD deg(L — D) = 2 — 10— 2n DHPEEEITK(C, L) =1 T L~ D|
Aibase point free WD |L — D| THEZ 6N 5EH

¢:C — P96
Mdeg(¢) = 2TH VD deg(L — D) = 29 — 8 — 2n DFE, KT |L — D| A3 base point free
TI|IL-D| = gg;_(;;fzn, n = 1,pA%birational DFF,Z L T|L — D|Aibase point free T
|C — D| = gg;fgﬁm,n = 1,2,3,¢M birational DPEFTH 5. HAID D DHFEII bielliptic
X3 2-sheeted covering of genus 2 T3 %A bielliptic |3HRE 1 M5 H DE7R <, X 2-sheeted
covering of genus 2 IXRERMICHTBHNTH S, BEDZDDRFTT dwal ZEZD &
92,92, g%,9%,(base point ZFF DN B L N/KWY) L7254, T D linear system A3 birational IZ
REBVWEE (BRIUL RS RENVEICFETD)AHERICHTBH4TH 2.

FEE1OABRICDONT:
RY(C, L) # 0 DFAIBECHEHINTNEDTR(C, L) =0 £ T5, ZOBEH 5 1H#->T
CLfE(C) > 1 DHEDIEXNTEY, 22 THUH &R LBRERDET & CLff(L-D) =2
T3 >C complete linear system |£ — D| & complete linear system |K¢o — £ + D] 233%iT
base point free TH VD |L — D| TEBINDBH/o: C — P 3 "RU|Ke — L+ D| TER
ANBBHY : C — PrAtHEIT

~ deg(¢) = 2, deg(v)) = 2
EWMETHEE deg(p) =1 Tn=120B80HMELRDHATH D, HAMSKmIIH
TLBFNOBENBEM D, ZOBGEECHOERBLERFI THEHES0IL,CH
bielliptic DB EHARHATH DELBE TR,

EER2DEMAICONT:

ZOBELEFARRBROTERTS. COHFIIEHE 6 I/ > TERORKERIRIILER
DTHHELMD, EREFEEHE 1 THEIZ/Z o7 bielliptic curve DFFITEHE 412X >T
normally generated 7 non-special normally generated line bundle ASEFTE LIRS WELHEDS D
TH U trigonal AN OB FRERICEH 2 BB TRDOONSENHERLRLIFETDH 5.
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