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| 1 Introduction

C%CLEERBINIAEHBKET S, L% C EDline bundle &F 5K £ A¥normally gen-
erated EIZLA FORB:Z2WMIZITHR TH D,

EE 1 L%ZC LD line bundle &5 28 L B3 normally generated &1
rC, )% — I'(C, L%
NETOHRE R e NITHLTE2NTHLHHFTH S,

LDOXREZEIET S E HH-Mumford ODEEE LU THION AU TORENRD S,
EB A d> 2+ 17851 L1 normally generated T35,

MEA B, Xd < 2¢ TldC % hyperelliptic curve &9 % & LI normally generated 12725
2D T (Lange, Martens [17], KEiDOEH 5 2M) f£-> T LOEEIIE TOEK g DR
HARICH U TR B ORRTH 5. LML d <29 TH normally generated /2Bl EBRICH
£ %%, RE d D129 LT D normally generated 7% line bundle DIRFE & 5B 22T 5 DIIK
HIBETDH 5.

IT,d = 29 DKfid normally generated T % line bundle DREII A [13] X Lange,
Martens [17] KX > TUTOEEELLTHEABN TS,

EE B d = 29 DR LD normally generated (2785 IR WIAE T 7 ML C 3 hyperelliptic
curve CHEIETH 5,
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BiZd = 29 — 1 OFfid normally generated T® % line bundle DIRE I Green-Lazersfeld [9]
EO>TUTOERELTEALNS,

FECd=290—-1THY LI very ampleE LT ,g>4EF 3, TDREL D normally gen-
erated IZIRSIRVAER T REICBUTOHRETH 5.

1. C 1% hyperelliptic curve

2. C i trigonal curve TLE O(Kg — gb + D) OWTHBH(D>0)

3. C C P?id smooth plane quintic T|B|ICKDEDATNTNWEREFTL = O(B + ¢8)
{BL Bsgl = 0 £F 5.

SEILARZOMBEEETE &Y U IVKZED Changho Keem Fe4E & DFFIFAFEICL D, T
DRE A 29 — 2LLF D normally generated /& line bundle IZ DWTEL F O#R 2 G 5HE )
HRELZOTHRERL 7.

FE D (EEE1) g>>0&95 BEENICERT 2FIARE). ZORFIC L DOXREAHI 29 —
2TRYC,L) = 0THD, X LiLvery ample THDERET B ZORFLITLLTFZFRNT
normally generated 12735, ‘ '

1. C B3 hyperelliptic curve T HKF

2. C S bielliptic curver : C — E(E 13 eliptic curve, deg(n) =2) TL = O(Ko — gnJr1 +
D) O TH DK (D > 0) TEIZ (D) # 297, TH DK

8. CIitrigonal curve TLE O(Kg — gt — P+ D) DB TH DK (D >0,P € )
4. CI3trigonal curve TL =2 O(K¢c — 2¢g3 + D) DETHBE: (D > 0)
5. C 5 tetragonal curvebf‘ﬁ >~ O(Ke —gi+ D) DETH DK (D > 0)

FEE (EFFHE2) g >> 0872 (BEAMNICERT 2FIE), ZOKICd=2¢-3T
RYC,L)=0THY L very ample TH B ERET D, T DK LIZLLTF ZBRN T normally
generated 12785,

b~

. C 7% hyperelliptic curve

2. C 78 bielliptic curve

3. CHitrigonal curve TL = O(Ko — g3 + D) D THBH (D > 0)
4. C D trigonal curve TL = O(Kg — 2g3 + D) DETHBE: (D > 0)

5. C D tetragonal curve TL X O(Kg — gt — P+ D) D TH B8 (D >0,P € C)
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6. C 7% pentagonal curve TL = O(K¢g — gt + D) D THBKF (D > 0)

TEF (ETE3) g >> 0£7 5 (BARNIERT 2FI4E). TORIZd > 29-5T
RY(C,L) # 0THD LD very ample TH B LRET . T O LI normally generated I
3%

FH G (ERHE4) g >> 0&T 2 (BEMCRET 2FIZIAEE). TORIZd =29-6T
hHC,L) #0THBY LA very ample TH B LARTET Do ZORLLT ORI ZRR<S & L1 nor-
mally generatedZ73% .

1. (C, L) CHRE 4 DHRE Cc PPO_EHE¢:C > ETHVL = ¢0(1), 1D
RHC,L) =1 THY ¢ (Ko — L)1 linearly equivalent ISHE— D effective divisor 1L P?
_l:o) line ‘:%%}oo

2. (C,L)RCHER 2OMRE D_EHHE: C - ETHV L. =¢*0(1),PDhNC, L) =
1 THOMD ¢ (Ko — L)1 linearly equivalent ISME—D effective divisor I E ED g3
EHERIITRE 2Tz,

2 EH

COHTIREFEROEARICHE S EEORARVCLEREHOFIAETOIFELT D, KT
UFTOEHIZIRLHSNWTH D (Hl A1 Green-Lazersfeld [9]ZH).

FEE 2 (Clifford index) £ % C LD line bundle £ %, ZOKE L D Clifford index CLiff(L)
z
ClLff(£) = deg(L) — 2(R°(C, L) — 1)
TEEL T,C D Clifford index CLiff(C) %
Cliff(C) = min{Cliff(£)|n%(C, £) > 2,h*(C, L) = 2}
TELT 5.

PAF O EHERIT Green-Lazersfeld [9) 2.

FHE 1 LT very ample THDET D, DR
degl > 29 + 1 — 2RY(C, L) — CLff(C)
ThHaLTHE
L3 normally generated TH 5.

[ U < Green-Lazersfeld [9] KEATFORER BB TN S,

FE 2 Llidvery ample THBELUT,r = h%L) — 1 Tdeg(L) =29 +1—k&T B, §
e>—172k +de+1<g&HELREETSE, X|L|ITKBHORAAC P &T D, ZOD
B £ 7% normally generated CHDHERFEHFIZI <n<r—-2—-e—r(C,L)ThHdnk
effective divisor D INEEL TA T ORENHILT 2FETH S,
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1. deg(D) =d >2n+2THYC,L*(-D)) =0

2. dim(D) = n T D fails to impose independent conditions on quadratics W79,
BLDIE D c P D linear span TH .
FIU < B\ F O#ES Green-Lazersfeld [9] B,

THE 3 Clff(C) = cLES. LiZvery ample THDHELT, r = r(L) Tdeg(L) = 2¢ —
2h1(C, L) — c & T B Z DK LA normally genemted'f@5%@%5}%#@%?@@”»
(C, L) KA TRNETH 3.

1. B(C,L)=0TClidgl, Z2H5C — P 4-secant line ZFF D,

2. hC,L)=1TClddeg(E C P?) = f+2 TH% smooth curve EOD_E#HBC — E
Te=2f>4THD C — P I f-secant line ZHKF D,

3. h'(C,£) =0 TClddeg(E C P?) = f+2 TdH% smooth curve E D_EHBC — E
Te=2f>4THDC — P X 6-secant conic ZFi DM 4-secant line ZFFIZIZ W,

HIZLAFOEHE S Green-Lazersfeld [9] Z2H.

EE 4 C % bielliptic curve 7 : C — E (E 1 elliptic curve, deg(r) = 2) T L deg(L) =
29 — 2, very ample,non-special ThH 3 & T 5. T DKL M normally generated TIZWLET
S&BEr = r(L) ELTLIREKDEOAHC — P i 4-secant line ZHF DM det(r. (L) =
det(m.(w))o

AR & BT Lange-Martens [17) 28,

THE 5 C2ENgEZ2ER g >0LT5. 71:C > EZ_EHBEEL TS > 39 CTgo>2
DEfg>j+4,9=1DKg>;+3ET B, ZORIZC EITRE 29 +1 — j D non-special
normally generated line bundle VIFFIEL TR,

LAFDEHE S Lange-Martens [17] Z2H.

FE 6 O #BE gD hyperelliptic curve & 5. ZDRIZC LITRE 29 AT D normally
generated line bundle \XFEHELTIR N,

PAF O € B Martens-Schleyer [19] 2/,

FHE 7 C % trigonal curve Tg > 4 ET 5, LA non-special, very ample 1& line bundle T
deg(L) =29 —k (0<k <m) &T D, ZODRIZ LA normally generated TIRWLETSIT S
BHIXLD Ky — kgt + P+ + Py DIETHDETH 5,

{BL m 13 C @ Maroni invariant &3 %,

PREY R I P

FE 8 deg(L) > 29 —4ThYC,L) > 1D L D very ample 78 5L L 1 normally gener-
atﬁdfﬁéo
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3 EEE 3D

FEEEOEINLEN DS —IETH DB, EFHE I DEH e ¢ 3THREFVIHC deg(L) =
d>29g—5ThYC,L)#0THY L very ample THS725 L L normally generated iZ7%
5 BEOFHHEZEZOREZLLTIOEHTEADEICT S, UTOEEIFHAHOFTHNS
hs

WE 1 C % hyperelliptic curve XI3 bielliptic curve &3 %, ZDRFIZA(C,L) #0TdH
X L 13 very ample TRV,

FEBB RY(C,L) # 01RDT Ky — L ~ E £73% effective divisor E WFET %o C Hihyperel-
liptic curve Xid bielliptic curve & U TW/z D T C Al hyperelliptic curve 7% 5 E = sg3 + F
EEVWTF £0785ac FIITHLTa+a =g} EBBR2EVp =d LEEF =
259t = p+q&ladp qZWoTHL., XCMbielliptic 7 : C — EIZ5 (Eldelliptic
curvedegr = 2)E =D+ F' EBVWTF #0750 € FIITHLTatar =70 LI2DR
BEDp=d EBEF =0R51b=p+q EBLETL(C,O(E)) < h°(C,O(E+p+q))
L3 p qe CHEND. K> T LIXvery ample TR,

AEBA#E

STEEHEIOAHICBEL TEHE 8IZL>Td =295 DHEARDAHAEZNUIBRNWEIZRS,
FEE 112X Td>29+1-2hYC, L) - Cliff(C) 72513 L X normally generated 278 X T
Wi, TTTREDSRMEI > 29+1-2hY(C, L) — Cliff(C) 1 Cliff(C) > Cliff(£)+1 L[FfER
O ThE> TRV CE(L) > CHE(C) DBEDHIELNTRNEITE S, KICA(C, L) > 2
ERET . 45, I LA normally generated T/ENWERET D, STEHE 1 RIS e
e=1&LTBNT, IS effective divisor D > 0 3EFFEL T
dimD = n,D C P(I'(C, L))
deg(D)=d>2n+2,1<n<r(L)—2—e—-h'{(C,L)=g—8
E2%, X2 Tr(L)=9g—-3&KD
r(L—-D)=g—-3—-n—-1=g—4-n>4>2
Thb., BIZ

P(C,L-D)=g—4—-n—(2g—-5—d—g)
=g—4-—n—(g9g—d-5)
=d—-n+1
>n+32>2

$€5 T Cliff(L — D) > Clff(C) THB. —Hd>2m+2BDT

Ciff({ —D)=29g—-5—-d—2(g —4—n)
=3—d+2n
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<1

TH5B, #>TCL(L — D) = CLff(C) =1 TH D d =2n+2&7 5. 4 complete linear
system | £ — D| %% base point p FF D& T 5 & CLff(L—D—p) = 0 THY rY(C,L—D—p) >
WG, L — D) 2 22D (L — D —p) = r(L — D) RO T CLE(L — D — p) > CH(C) T 5
FOERIIWS THD. Lo TCUF(C) = 008NN CLE(C) = 1 IKFETS., Zhhsd
complete linear system |£ — D|Id base point free TH D, &
¢:C — Ps—t-n

% complete linear system |£ — D| NS EBINDEBRET D, deg(L—D) =29 —2n—7
THDDTdeg(g) > 2 THIUL2 [ 29— 2n — TTHDDTdeg(d) > 3 ERD, o
Tdeg(¢(C)) > codim(¢(C)) + 1 HRIT2ENE L2215 4 oTn >
g—5&18%, ZHEnDREL < n<r(L)—-2—e—h(C,L)=g—8 ITRT S, B>

T ¢l birational £72%, £>T [?—g_—%:ﬁé] = 272D T ([ ] Gauss i F),Castelnuovo

bound(E.Arbarello, M.Cornalba, P.?A.Grifﬁths, J.Harris 2] BR)IC& > T

g < g-;(g—S-n)+2-2
W>Tg < g—1—nWEMNTFE. UENSRN(C, L) > 2 EKEL T LA normally
generated TRV EARTET 2 L F ENEPNDENMO 2. ZOFEMNS KO, L) > 2 DB
BIEHSEA SN, Lo TAY(C, L) =1 LRELTELIZ ARV, 4 Z0BES LA
normally generated T/RWNWERET 5., CITHIEFULKEE 11T B eke =421
TBNT, INM 5 effective divisor D > 0DEFEEL T

dimD = n, D C P(I'(C, £))

deg(D)=d>2n+2,1<n<r(L)—2—-e—-hYC,L)=g—11
L%, £oTr(L)=9g—-4THD205
r(L—-—D)=g—4—-n—-1=g—-5-n>3>2

ThHd, BiZ

M(C,L-D)=g—5-n—(29—5—d—g)
=g—5-n—(g—d-5)
=d—n
>n+2>2

#€> T CL(L — D) > Cff(C) TH D, —Hd > 2n+2/8DT

Chiff(£L - D)=29—-5—-d—2(9g~5—n)
=5—d+2n :
<3
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TH B, {2 TCLfF(C) = 0725 C i hyperellipticZ2D T C EIZ AY(C, £) # 0 D very ample
line bundle IFFELIEWENS (B 1)CLff(C) > 1. £oT1 < Cliff(L—-D) <3 £785.

43 complete linear system |£ — D|7Sbase point free THEHHEEZX D, TIT
CLff(£ — D) =1,2,3 DBE M THAEHOTHATES.
Case 1)CLff(£ — D) = 1 DHE
REMNS d = 2n +4 TH Y complete linear system |L£ — D| A3 base point free LIEL T
2DT|L—D|IT&> THREDER

¢:C — P95

IDOWTdeg(L — D) = 29 — 2n — 9 TH DD Tdeg(g) > 2THNL2 29 —2n — 9T
HDDTdeg(d) > 3 L7125, {> Tdeg(¢(C)) = codim(¢(C)) + 1 BT HFEN 5

2g_——_:2);n_:g >g—5-—nBOTn>g-6 &5, ZNEnDREL <n<r(L)-2—e—
W(C.L) = g—11 KT 5. i57C ¢ 1 birational &85, o T[22~ _snow

- g—6—n
([ 143 Gauss #&5),Castelnuovo bound( E.Arbarello, M.Cornalba, P.A.Griffiths, J.Harris [2]

) ICE>T
2-1

L0 n = 1,220k b?’l%) n = 1®%Abid = 678D T complete linear system |L —
D| = ¢35, D dual F X % & g4(gg 13 base point EROND LNEWV) 7RO T Clidnon-
hyperelliptic curve T® 5?%%@0\_}\2%“@ C OB gBARDRENEHREL TNDH, T
DBEEIFETH D, n=2DEED d = 872D T complete linear system [£ — D| = g§,13
D dual 2% X 5 & ¢5,(¢5, [d base point ZHF D H L 17/&211) 72D T C I non-hyperelliptic
curve THEIEERZEBICANT,.C DBE RIS AZNELID ZOHEBFETH D,
Case 2)ClLff(L — D) =2 DHH
IREM S d = 2n+ 3 THY complete linear system |£ — D| Al base point free ERKEL TWY
7=DT|L - D|RX&> TREDEHR
¢:C — Po-5—n
IZt U T deg(¢) > 3 THIUL Case 1) ERRICL TFETH S, HD Tdeg(p) < 2&7
. deg(d) = 2 THBMILdeg(9(C) = D572 _ g 40 fEoTH(C) C P
7§§ singular 72 51E ¢(C) 1 rational &72 0 ,C 13 hyperelliptic curve £732%. ZIUIH—E 1
26> T L Al special very ample line bundle THDFEIIRKT %, £ THC) Cc P> i
elliptic curve &720 C i bielliptic £78%. BUHE 11ZLD LAY specml very ample line

bundle THEHEIIKT 5. LLEMNDS ¢ i3 birational £7125. JZDT[ —2n _ng] =212DT
(] 11X Gauss &%), Castelnuovo bound( E.Arbarello, M.Cornalba, P.A.Griffiths, J.Harris [2]
2H) It&koT

gS%(g—-G—n)-I—Z-?):g—n
LD n <0tk ENDE, ZHRKEDn > LIZFET 5.
Case 3)ClLff(£ — D) = 3 DHFH
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REMS d = 2n + 2 TH Y complete linear system |L£ — D| A3 base point free E{REL T
ZDT|L—D|R&>THREZEHK

¢:C — Po—5-n -
iIZ%t U Tdeg(¢) > 2 THIUL Case 1) tﬂﬁb;bf%)ﬁ'&‘@é ﬁED'Cdeg(qﬁ) =1&7k

%, J:'J'C[2Z——%————n§] = 278D T ([ |1¥ Gauss i), Castelnuovo bound( E.Arbarello,

M.Cornalba, P.A.Griffiths, J.Harris [2] ) IZX> T
' gg%(g—ﬁ—n)+2-2:g—n—2
LD p < 2RO 5ENE, CHIIKEDn > 1ZFET 5,

RIZ complete linear system ]E D| %3base point ZFFDBEEEZX D, G p € Bs(|L—-D))

5L
dim|L — D| = dlml,C D —p|, ®(C,L— D —p) > rYC,L - D)
THBMNH v . ;
CUff(L — D — p) = CHff(L — D) — 1 > Chff(C)
T,HiZ
: dimD + p = dimD
DRI T D ({ELD +p,D C P(I'(C,L)) THB). o TD+pZROTDREAE
FHRMBED SN DD T, 4T complete linear system |£ — D| 73 base point ZFF/z/R (base
point free D) HEl %%éhéo DA ED 5 RN HREFIC RS,
‘ AEBA#E

4 MOETFEOIRDHS

OEEBICOVTHIEHIIAMERA U A THONZDNE TR 2B RELELT
HEFNRD B0, T TEOESITDONTHENT 5,

EEE4DFAAICONT:
ZOBEHEERZDIERYC,L) = 1 T|L — D| A base point free "D |[L — D| THEZ BN
2B

¢:C — Ps6-m
Dideg(¢) =2 TH UM Ddeg(L — D) =29 —10 —2n DFEFEFITA(C,L) =1T|L - D|
D3 base point free 2D [L — D| THALNDEHK '

¢:C — Ps—6-m
Dideg(4) = 2 TH D deg(L — D) = 29 — 8 — 2n DB F, R |L — D|Aibase point free
T|L - D| = g3, o, n = 1,¢Dibirational D, € L T|L — D] Abase point free T
|L — D| = g5, %, m = 1,2,3,¢ A birational DFEETH 5. BAIDZDDHE I bielliptic
X1 2-sheeted covering of genus 2 T %A biellipticiIME 1 25 HVR/ER<, X 2-sheeted
covering of genus 2 IIRMICH TS 2HNTH 2. BE¥ED_DDBP G dual EEZAD &
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92,92, g3,912(base point ZFF DB L NI N) &85 A%, Z Dlinear system A3 birational IZ
BROSIBVWEE (BT gRADREVEBIIFET 2) MRERICHTS 3614 Th 2,

EEE1DOAHBICONT:
RY(C, L) # 0 DHERBEITHAINTVEDTA(C,L) =0 £T 3, ZOBER 61> T
CLff(C) > 1 DFEDAEZ IRV, £ I TLRTER UiEMmEE DR T & Cliff(L—-D) =2
T& > T complete linear system |£ — D| & complete linear system |Ko — £ + D| A1
base point free TH VU |L — D| TEEINDEMR ¢: C - P> "R |Ky — L + D| TEH
ENBERy: C - PP
deg(¢) = 2, deg()) = 2

il B e L deg(¢) = 1 Tn = 1,20BENMELRIBETHD, Han b CAthy-
perelliptic curve Td 2 KF,C 2% bielliptic curve Td B¢, C Al trigonal curve TL = O(K¢ —

— P+ D) DETHBE (P e C),XIdL 2 O(Kg — 295 + D) DT H 2K,C Htetrag-
onal curve TL & O(K¢ — g; + D) DETHBK (D > 0)BMHTL %, T35 Thiellip-
tic BATHIBA S 70T 3 % %) Martens-Schleyer [19] 12K D EEBAILTER T 5. & T C A bielliptic
m: C — E (EWelliptic, deg (7) = 2) DRI L = O(K — n*gr,, + D) D TH DFEM M
%o n=10KIER 4 TRVASNTH S, Fn>2&EF 5, 91,00 X 0pdS EBWV
T Riemann-Hurwitz {CED Tw & m*(wp @ STHRBDTr(w) 2 wp @ S 1. (0)e &D
Trw) ~we RS 'R (OdS) XS 'R(Vr®S) THB, o Tdet(mw) =S 1. X
T {O(Kc —7gn 1+ D)) 2= Og(gny,) S @7 (O(D)) 1E 5 det(m.(O(Ko - T Gnt1+
D))) = Or(29741) ® 871 ® Op(muD)oe INHE det(n(O(Kg — n*gr, + D)) 2§71
det(m,(w)) THRDBEIDP R 297, ~ m.DBRIALT HETH D,

FEE2DMAICDONT:

ZOHEEHE<ARBOTERYT 5. ZOHEITEE 710> TEHOERITRIINES
A TCHLELMD, EEEEM 1 THIEIZAZ D 72 bielliptic curve DB AIIER 512&>T
normally generated 7% non-special normally generated line bundle 3FE LR WEA RS D
THU trigonal MADHFIIBEZICERE 2 WU TIEDSNL2ENHEEHKZIBETH B,

ZE 30k
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