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D00d=deg£0000007=dimI(C,£)—1=dim|£|0 £000
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0000000

00 1.1 CO0000 000000000000 Cliff (£)0
Cliff L=d—-2r

goooog

000000 £O non-special(i.e. h'(C,£)=0)0000 Cliff £ < g—2
0000000000000000000A(C,L)#£000 AY(C,L) =1
OoOooo<Clif L<g-—-200000000000DO00O0O0OO0OOO
000000000000000 A%C,L) =00 hY(C,£)=10000
guoobobooooobobbbuooooobobboooobbbouooa
000 AC,L£)>200 AY(C,£)>2000000000000000
guooooooooobbbbbooooooooouoboboobobon

00 120000 C000000000000 CliffcO
Cliff C = min{Cliff £ | h°(C, L) > 2,h*(C, L) > 2}
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gobobobbboougoooobbbbbbbboodgoooood
O0D0O0000D0O0DO0OD William Kingdon Clifford, 1845-18790 O
18780000 20000000000 (00 p.681000OOOODOO)
gobbobobobobooooooogobobbboodoooooooboo
gbobobooogbbboooobon

00 1.3 £0000000 special line bundle(i.e. h'(C,L) # 0)0 0
Cif £>000000000 L=20,0(Ke)0000COOO0DOOODO
L0 O(rg)000000000

0000000 K, OOOOOOO0O0O0O OKe) DweOOOOOOO
Ooobbdg,dobbooboooobdobooooo-0000000
Oooboooboobbooobooobbogobocoboboooboooon 24
00CO0¢g000000000000O00O0OQ

gobobbobobboboouooooobobbbobbbobouoooad
gboboboogobobouoooobbob

00: Clif £>0000000000C0000000 |2/ 00000
weL£ll0000000

¢ L] x lw® L7 = |w|
0¢(D,E)=D+FEO000D000DOO
RU(C, L)+ (C,we L) <g

00000000000000000000000 Clif£>00000
D00CHf£L=00¢0000000000000000000 |£]#
Djwe L #0000¢00000000000000F € |wD
F=FE+DO0OE€|L,Delwe L 000000000 COOO0O
0000000000 |»|000000000000000000000
O00000 Fe|lw|Dg¢gOOOODDODDOOODODOO0OO Felw/OOO
O0UC (P 1)*0C P00 transversal 000000000000
D000 I={(p,H)eCxU|pecH}ODOOOODO I —-UO 292
000 000000000 HyeUOOOOCNH,=TL,00O0O00OO
00/ —-U0U000000000000 m(U,Hy) — Aut(Ty) 00000
00D000000000000

00 14 00000000 m(U,Hy) — Aut(I'o) O full symmetricO
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000 F=FE+De|w|0000000000000OO0 ¢g00000OO
oboobooooobobo 140b0 FOO0DODODODODODOOD
O F0g000000O00O0DO0ODODOO EFODOODgODOODOOO
0000 (Uniform Position Theorem,[3]p.1120 0 0 )00 O O Geometric
0 Riemann Roch0 OO00O0O0 dmD=g—r,dimE=r000000
gbobobdgbdgoobobuoooobn

ERERE

OOoboooboobooboooooooaiftc=00000 CconoO
gbbboooobbbuoooobbbdoooobbood

L R(C, L)+ R(Cwe L)y DDOOD
2.0000000000r=HNnCO000O0O0O

D00000001.00000000000000
RO(C, L) + h°(Cow @ L7Y) = g + 1 — Cliff (£) (%)

O00000000002.00000rc00oooooooog dciffc =
o0bo0o0oopooOoocdciffc>100000000000000 birational
O00000000000000 ke(n)(00 Ap(2)0000000000
goboboooobbbuoooobbboooobobrbobooooboo
O00000D0000O normal generation0 OO0 O0O0O0OO2.00000
000 GreenOO (D00 Green00)OOOD0OO0DO0DO0O0O0ODOOOOOO
Jo0o0boooobbboooobobbooooobobooon

2 Greenl [

O10000000000000 birational OO OOOOOOODOODO
r=FAnCcO000000000ODO0ODb0ObOObOOOOOobOOobOOobogn
OO0DO00O0O0obO0obObooooboo cifc=1000000b0boo0oOg
gbobuooobobobooaoobo

00 21 Cliff C =100000 CO trigonal(base point free O gi 00
0)0005000000000000



00000000 A(2)00000000000CIHC=10000
G541 0 00 base point free 00 0000000000000 birational
00000000 ¢3s0000000 |Ke—g500000 birational O
g5+, 000000000 birational O base point free 000 g5, 00
oooooooooo g,,0000000C—-=P 00000000
I'=CNHCH=P'Oh((2)=2r—1000000 [3]p.115-p.116 O
Oo00o0ooooooooooboooooooooon

00 2.2 (Castelnuovo) d =degl',r > 30 d>2r+10000 hp(2) =
2r—10000T7 cP~'00000 rational normal curveXr OO OO OO

000 S =|JXr cP'O0000 SO deg(S) = codimS + 10 O
r

000000 rational normal scroll (P(O(a) & O(b)), O(1)) O Veronese
surface (P2,0(2))000 CO SOO00D0O0O0O0OODOOO COOOOOO
O0oo0oboooboboooco sSopoooooooooooon
gooobbbooooobboogobboboooobbooog
g 210000000404

000000000000 Ap(2)=2r—100000000000C0O S
ooboobooboobooboobo cboooobooobooooo
gobbtbooobobbboooobbooooobboooouobobooa
Cliff (C)=c000000000000000000 g,,,0 Ko—g5.,.
000 (00000 base point freed birational 00000000000
0 )0 birational 100000 ¢}, 0000000 A(2) 0000000
OO0000O0Clff (C)=100000022000000000000
00000000 X, OO0 0000 D(P-1,0(2)00000000
Oo0dddooooo XpObOoooooooooooboboooooo
O he(2)=2r—1000 X, 00000000000 0P, 0(2)0
00000 rgl —@%J)ZQ;%¥;2DDDDDDDWD
D000 P —-P-'00000P-'000000000000000O0
(Lehir(2) =2r—1=14+2(r—1)—00 P' 000 O(r—1)000000
O000000000O00oooO0o0O0)0o00oooOooo0oooo
0000000AQ2) =2r—2=14+20r-1)-10 HOOOODOO
['= HNCO elliptic curve 0 000 000 O (Harris [10]p.103Proposition
(3.19) O p.106 Proposition (3.20)0 00 000000000000 00



0000 Harris [10] 0 3.c00 3.d0 (p.115-p.135) 000000000
000000 g,,, 0 Ke—g,,, 0000 birational 0 ¢ 000000
00000000000000000000000

GreenO0ODOOOOODODOOOOODODODODOODODOODO
00000 C0O canonical embedding 0000000 OOOOOOOO
0000000000000 00oDo Cliff (¢)=10000000 2.2
OO00D0O00O0o0bO000b0b00D0O0nO Enriques-Petrid 00000
gobooo

00 2.3 (Max Noether) C'O non-hyperellptic0 O 0 O we O normally gen-
erated 0 O 0

00 2.4 (Enriques-Petri) C'O non-hyperellptic0000 we 000000
O0C—P'0ideal00000000000O0O0O0OOODNO Cliff (C) > 2
000000 coOoo0ooooooooooooooooooooon
Cliff (C)=100 CcOO000000O0O rational normal scroll (P(O(a)®
O(b)),0(1)) 0 Veronese surface (P*,0(2)) 0000

000 A(2) 0000000000000 0O00O00OOCOCO0OOODOO
000000000000 00DO0OD0O0O0 Schreyer0O0OO0DOODO
0ooooooooodoooooooooooooooon

Schreyer 0 0 00 00O d-donal curve C' = (C,g}) 00000g, 00
0000000 F, = I(Cowe ® £87) O T(C,0(g}) 00 ¢ 0000
F D> FoOFyy > FKO0D00000D0ODOODOOOODOODN
FRoFR>---DFE - 000000 dimFy/Fi =d— 1, dimEy/F, >
dimF, /Fy > -+ > dimF,/Fyy > --- 000,

e = #{j € N | dim (Fy_/F) > i} — 1

000 MaroniDJO OO0 e >+ ->¢,,>000000000000
00000000 T(C,we)0000T(C,0(g)000 [s,40000

861017 sel_ltﬁl, s ,telel

86202, 862_1t92, cee ,tezeg

§10, 1, 8 0y, 1910,



oooooooe; 0 F, 000 F,y CF, 0000000000000
00000000000 d—1000 seroll P(O(ey)®- - ®O(eq_1)) 0 O O
O 7:P(O(e1)®---®0O(e,)) = P OOOO m.0(1) 2 O(e1)® - -®O(eq_1)
0 0O tautological bundle O global section I'(O(1)) D0 0000000
000000000 scroll P(Ofey) @ -+ @ Oleq)) 000000 |O1)
00000 S(e, -+ ,eq) 0000

C cC S(el,--- ,ed_l) - P91

00000000000 0ooooooog Ses,---,eq1) 000000
O0000000000000000 [7p.171 Theorem 4.1d) 000 M O
oooOoCcckPlO00ooooonon Sle,---,eq) 000000
gooboooobbboooobbbooooobobooon

S(e;,--+,eq1) 00000000000 OODOOOOOOOOODOO
00 S(ey, - ,eq-1)0 determinantal variety D0 00000000 (Har-
ris (3] p,96 0000 )000n000 scrollDO0O0O 7:P(O(e1) D+ @
Ole,)) =P O0DOO mO(1) = Oe))hy & -+ @ Ole,), O frame O O
OO0 T(P(O(er)®--- @ O(ey,)),0(1)) DD OO

[t's 7, |0<i<e;j=1,--+,n]

0000 XY =tisu—iy, 0000

1 1 n n
v X(()) chl)_l Xé) Xe(n)—l
€1, en X1(1) . Xe(ll) . Xl(") . Xe(:)

0(2,2)0000000 POe)®--®O(e,)) 0 |01) 000000
0 S(er,---,e,)000000000000 f=e1+---+e, 000 p:
O(-1)® - ©®0 M, .., 00000P =PC(O1)000000
DDDDDDDDDDS@,~@@D¢MmMmMHMMy@ﬂS@@
00 Haris 3] p.83000000)00000000000

C cC 5(61,"' ,ed,l) - ngl

00000 CCPO(e)d--@0(eq—1)) 00000000 CO resolution
O000O0CcPPrlO0000000000000oooooooooon
00O determinantal variety 0 0 00000000 complexO OO OOO
O (Eisenbud [5]p.222-p.226)0



00 2.5 FO g O variety V O O vector bundle O rankF = frankG = g
O00 f>¢g0000p: F—GgO OO000O0O0DOODOOOOO

oo ) NG oSG e NTLE (5> 0)
a NFoS"G (j<b)

obdyjg<onoon

o |
C;, 1d®p®id /\F@ FV QG ® Sb—jg LRL C?_l
j—b+1000

g g g+b

. g 1: g
cr, NG e NG NFY e \F ¢l
j>b+1000

o 9 ' gti

ct,, TN GV oSG @ g FY e \ F U e
0000000 @0 p:"'606 — G0 dual u* : 976V 9 G —
Slgvoo00pe FYe@G,AMpe N F e NGOO0O0O0O0LOD
DO0000L:-NFoF-N'"FL:Gos"7¢-st=+tgoooon
000000000 complexd C*0 00O Eagon-Northcott complex 0 0
oooog

b. b b b b
Ci=Cy—C—Cly— = (g

0X=25(, ,6) 000 01)=0(H),RO x000000000
000000000 f=e; +-+-+e.,000

Cl =

J

Opoi(—j — 1)P07G0) (5> )
Op1(=)*00) - (j <)
D0D0000D000000000000 C =01 (x)® 00000

0000000 0000 Ca)=C"®0p-(a) 00000000000
(Eisenbud [5] p.222-226 Appendix 2H,Schreyer [13] p.112 Corollary)O

00 26 00 C%a) — Ox(aH +bR) — 00 ezact0 000



00 C C P(O(e1) ® -+ @ O(eq—1)) O resolution O Schreyer 0 0 O O
0000 (Schreyer [13] p.120 (4.4)Corollary,Corollary 000 0D ;00
0000 p.1190 Lemma 2,f0 p.109(1.1)000)00 d=3,40000
Schreyer 000000 O0OD0OOO0OOO0DODOOO0O CO serollOO0O
000 O hypersurface,complete intersection 0 0 0 00O O

d=3:

0—Op(=3H+ (f—2)R) = Op - Oc — 0

d = 4:
0— Op(—4H+(f—2)R) — Op(—2H+b1R>@OP(—2H+b2R> — Op —> 0O — 0

00 b,,00000000000000000 (Schreyer [13] p.127-
p.128)P = P(O(ey) ® -+ ® Oleq1)) 000000000 260000
000000

d=3:
0 0
0 Oc Op e O(=3H +(9—2)R) —— 0
Opg—1 Opg-1(—3) %02
Opg-1(—f)®er-10 Ops—1(—f —3)
0 0

000 O mapping cone O 0 00O 00O OO minimal resolution O O O 0

0 Oc  Ops-1 = Ops-1(=2)%2 @ Opy1(=3)M18 -
— Opo-1(—(g — 2))@5‘%3 -2 @ Opg-1(—(g — 1))69%73 g-1
— Op-1(=(g+1) 0



O000000 hypersurface 0 000000 OOOOOO complete in-
tersection 0 00000 0OOOOOOOmapping cone O O OO minimal
resolution 0000000 d=40000d=3000000000 (O
0000000000)000 00 minimal resolution 00000000
goooood

0« OC — O]pg—l — O]pg—l(—Q)@ﬁlz — O]pgfl(—3)@ﬁ23 D Opgfl(—él)@ﬂ%l
e OIngl(_(g _ 3))@59—49—3 fasy O[pgfl(—(g _ 2))@551—49—2
 Oprr(—(g = )P = Opus(~(g+ 1)) — 0

0000 mappingcone 100000000 C c P90 resolution 0 0 0
O0000minimal 000000000000 ODOOO Schreyerd d =4
0000, 00000000 dd>5000000000000000
00000 minimal resolution 0 0000000000 0OO0ODOOOOO
00 O (Eisenbud [5]p.182 Proposition 9.5)

00 2.7 C c P97 'O minimal resolution 000 « >000000000
ooooo
0 Oc « Opg-1 « Opg—1(—2)P912 — Opg-1(—(a + 1)) PPaert
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000)0
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000d=3400000000000000 d=3(= Cliff (C) = 1)
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0000
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O000000000O4-gonal (Clif C =2000)000 B13 =0, By #
opbbooogbbboog 2900bb0b0O0O0O0oboOn
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00000000V OOAOOODOOODOOOOz € VAOOOO
L NV = ANV O
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O00D000000000D00000 MO symmetric algebra S =S5V
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S
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0000000000
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gob 210 00

/\p+1 V& M R NV &M, R /\p_l V& Mg

0000000 cohomology 00 K, (M, V)0 OO Koszul cohomology O
000000 (C,£)0000000000000000V =I(C,L),M =
®;50(C, L) 000000 K, (M, V)0 K,o(C,£)000000 coher-
ent module FOO OO M = @5 [(C,FeLY) 00000 K,,(M,V)
0 K,,(C,F.£)0000

0000 K,u(C,L,L) = K,pa(C,£)00000000M O mini-
mal graded free resolution --- — F; — .-+ — Fy — M OO0O
F,=&,8(—j)®% = a,M;®S(—j) 0000 ;000000000 M,
0000000 8,0 graded betti number 0 00 0000 K, (M, V) =
K,,(C,wc)0 OO p. 1000000 graded betti number 0 00000
gotooouoobooooooooood
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000 [1] p.6 Proposition 1.120 00000000
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oogf

god [1] p.18 Theorem 2.240 000000 0O O
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000000 By pe1 = By2-pgp 00000 Green D00 ¢ = Cliff (C)
00000 Be=0i3==0cc1e41=0 Beere#000000000
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goooono
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000 By pt1 = Bg—2-p g 00000
Bppt1 =0 c<g—1-p
godd 21100o0o
Kp1(Ciwe) =0«=c<g—1—-p
gooooooog

OD0DO000D00O000 GreenOODODOODODDOOODODO Green-
Lazarsteld D 0000 ODOOO0OOOOODODOO cO0000O00ODOO
gooooodgn

Kp1(C.L)=0<=gon(C)<r+1-p

O000000000000000 gon(C)O COOOODDOOO r =
dimI'(C,£) — 1000 (Aprodu-Nagel [1]p.530 Eisenbud [5] p.171 O O
Gonality Conjecture 1 0 0000 0O)0O

00 213 CO00000 £000 (M,)0D0D000 K,,(C,L£)=00p>
r(£)— k00000000000

000000000000000000000000000000
gon(C) = min{k | (M,)0 degl >> 0000000 £000000000}%

000000000 GreenOOO Lazarsfeld D0 O O0O0O0O0O0OO0OOOOO
00 Green-Lazarsfeld D 000000000000 O0O0OOOOO Lazars-
feld0000O0OOO0OOOODOOO

000000000000 000D0O0ODODOO000O0O0 Aprodu,Farkas,
VoisinOOOOOOOOO
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00 3.1 £0 C'00 line bundle0 O 00O £ O normally generated O [
rc, L) — rc, £em)
O0O0000O»neNOODOOOOODOODOODO

00000 £LO veryampleD OO 0000000 C—=PrO0OOO
cer0000000ooooooo0 C—=PrO0p00000000O0
000000000000 000DO000

000 ample O normally generated 0 0 O very ample 0 00O 00O 0O
O L0 ample0 00 £% 0 very ample 000 n0O OO0, 00O normally
generated 100 L2 000000000000 C—PrO00 nO0O
000000000000 000D00DO0, 0000000000000

C s PP =P(I(C, L))

! l
P(I(C, L)) P(I(C, L))

000 P* — P(I'(C,£%™)) O Veronese embedding0 00000000
oooocCc---—-Pr=P(C,£)00000000000000O00OO
000000 £0 very ampled 00O

000 0O normally generated 0 O O 0O very ample 000000000
000000000000 DbOo0ooo0obOoooDbooooooog
normally generated 0 very ample D00 0000000000000 very
ample 000 O00OOONO normally generated D 0000000 CODO
Ooooboboobooooboooboobooobouoooboooobog
O0000bO0o0b0boobobOoObOdd normally generated U O O O
000 £0000000000OOOOTICS=C[Xy,--,X,]O

ST = @0l (C, L5

00000 I, =ker(T'(C,L)®" = T(C, L") 00 I =®,>[, 00000
000000000000000 (E.Arbarello, M.Cornalba, P.A.Griffiths,
JHarris [3|p.14000) 0000000000000 0O00OOOOOOO
O00D0O0000oooooooooooad

OD0O000D0000DO0 normally generated OO O OOOODOONO
OL0000d4dO0000,00-Mumford 00000000 OOOO0OO
ooooo

00 32d>29+1000 £0O normally generatedJ 0 O O
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00000d<2¢000000000000000000O00DOO0DOO0
O0¢g00000D000D00D0O0O0ODOO0O0DODO0ODOODOOd<L2g00
normally generated 000000 OOOOO,00 d0O 2900 O normally
generated J linebundle 0 0000000000000 ODOODOODOOO
0000000000000 0000000Db00D0O0O Green-Lazarsfeld
0000000000000 00000000b00DOOooDoooood
Oo0ooogoo

00 33 LOwveryample0 0 O0O000O0O0OOO0O
degl > 2g+1—2h'(C, L) — Cliff (O)
oo0ooogoo
L 0 normally generated d 0 0 0O

D00000000000000D0000000000000
degl > 29+ 1 —2n*(C, L) — Cliff (O)

ooooo
CIliff (£) + 1 < CIiff (C)

gdopooogbooogoooguoboogboooooogobn
R(C, L), h(C, L) > 2

000 £000Cliff (£)00000 CLff (C)00000 Cliff (£)+1 <
Cliff (()0000 £0 very ample 000 A°(C,£) >200000000
0000 AYC,£)=0,100000000

00 34 £0 R(C,L),A(C,£)>20000000000000000
00000000000

00 3300000000000 00000b00b0obuobooooon
O0000000000D00000000 very ample O O O normal
generated 00000000000 0O0ODOOOOOOOOOOODOODOO
000000000810 GreenODOODOODODODOODOODODODOOODO
0000 33000000000 normally generated DO OO OO OO
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0000000000000 (Green-Lazersfeld [8])0
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OO0 3.3000000000000 very ampled OO0 £ 0 normally
generated 1 00000000 Cliff (£)+1 < Cliff (C)DO0OO0OOODO
0000000000000 D0000b0D000 £0 normally generated
OO00DO0DOOo0oooogono

[(C, L)% — T(C, L%

00000000 (000000000000 0000oooooooo
O00) 0000 dwadl DO DOODO

p s Ext'(L,we ® £L71) — Hom(T'(C, £), H(C,we ® L71))
guogooooooooboobobon
E:0—weRL ' —=E-L—0

O000000p ¢ =000000 (&) 0000000 long exact
sequence 0 connecting homomorphism 0000000000 0O)8 10
(x)0000

dimI(C, £) = dimI(C, £) + dimI'(C,we ® L7Y) = g + 1 — Cliff (£)

OO0D00D000000D0 Ghioned OO Mukai-SakaiD OO OO OO0
gbooooao

00 35 FO000 CO0 rank r 00000000000 degF > (r —
1)(g—1)00000000000000600000 diml(C,F®&) >0
0000

O000 rank 20 00 vector bundle E0 000 degA > all 2a < g—10
-1
O subbundle AC£E00000000DO0OOOOO0OO Cliff(C)ggT

00000 (ACGH [3] p.206 (1.1)Existence Theorem D 0000000
00)00 subbundle A C £0

degA > Cliff (C)

00000000000000000 degl > 2g+1—2h1(C, £)—Cliff (C)
00 degA > degw® £-'0000000000000000C0O0000
0a,0000000
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X

0—w® L} £ L 0

w® A1

0

000000000 A0 ACcLO000DODODODOODOOD A®
O(D)~£0000000 diml(C, &) = g+1—Cliff (£) = dimD(C, £)+
diml'(C,we® L71) < dimI[(C, A) +dimI(C, we @ A1) = g+1—CIliff (A)
00 Cliff (A) < Cliff (£) 0 0 0 OCKf (A)+1 < Chff (£)+1 < Cliff (C) <
degA 000 degA > Cliff (A)0 0O Kh°(C,A) >20000RrYC,A) > 2
000000000000000000000000000 A(C,A) >
2,h(C,A)>200000

Cliff (A) + 1 < Cliff (£) + 1 < Cliff (C)

gbobobuoooobboooobbobao
ERERE
gbooboobooboob 32000b00b00baoobaon
000d=2¢g00000 1000000000000 0000O0O0O0O

00 3.6 d=2g00 L£0O normally generated 00000000000 O
C O hyperelliptic curve 00000000

0000 d=2¢g—1000 Green-Lazersfeld 8] 0000000000
goo

OO0 37d=2¢g—1000 £0O very ample0 00 g>40000 OO
O £0 normally generated 000000000000 COD0ODOODOO
0ooo

1. C'O hyperelliptic curve
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2. C'O trigonal curved L= O(Kc—g3+D) 000000 (D >0)

3. C C P20 smooth plane quinticO |B|OOD 000000000
0 L=O(B+gj)

OO0 Bsgg =00000

obooobobgob 32000000000000000DODODO
gboboobooboboobuoobobo pobbooboobooon
gbbboooobbbduoloobbbboooobbbooodabn
gobobooooon

00 3.8 £0O very ample0 00000 r=dimI'(C, (£))—10 deg(£) =
20+1—-k00000e>—-10 2k+4e+1<g00000000O00OO0
|£|000 D000 C—=P 0000000 £0O normally generated O
000000000 1<n<r—2—e—h(C,L)000 nO effective
dimsor DODOODDOO0O0ODDODOOOO0ODODOOOO

1. deg(D) =d > 2n+20 H'(C,L*(—D)) =0

2. dim(D) =n0 DO fails to impose independent conditions on quadrat-
iesO0 0000

00 DO D cC PO linear span0 00 O
0000 3.70000000000000000000000000O000
pDOO0O0000O000000O0000000000000000000

000000000000000000000000 AYC,4A) >200
gbooboodl., 200000000000000bbb0o00o0b

00000 normal generation 00 0000000000000 (Aprodu-
Nagel [1]p.52 Definition 4.150 0 )0

00 3900C00000£000(N,)000000 K;;(C,L)=00
000i<pO;j>200000000000000

0000 (N,) 0000000000000 oo

00 3.10 (Nog) OO D OO £0O normally generated 0 000000
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Green [9] p.138 (2.2.9) 0000000000000

00 3.11 (V) ODD0O0O0O0O £0 normally generated 000000000
gboboboooobbooooobon

Green 900000000000 OOOOO

00 3.12 degL > 29+ 1+p0000 LO (N,)OOOOOOO

Green [9] p.155 Theorem (4.a.1)

000000 3.70 (N,)DODOOO0DO000000000 deg(L) >
29 +1—2h'(C, L) — Cliff (C') O special divisor 00000000000
000 RYC,L)=10000000000 3700000000000
gdgd

00 3.13 £0O wvery ampled special line bundle 0 0O O O
deg(L) > 2g — 1 — Cliff (C)
0000 £0O (Ng)ODOOOooo

Green-Lazarsfeld 0 0 00000000000 DODOOOOOOOOOO
oboooog

00 3.14 £ 0 special O very ample line bundle 0 0O 0O O O
deg(L) > 2g — 1+ p — Cliff (C)
000 £000 (N,)000

0000 Aprodu-Nagel [1] p.54 Conjecture 4290000000

000000000000 000 Green-Lazarsfeld 8] 0O OO0 OO0 3.7
gubbboggbbodgubouoodguboobbooouboooa
000 (Green-Lazarsfeld [8] p.86 (3.4)Conjecture O O O Aprodu-Nagel [1]
p.54 Conjecture 4.31)0

00 3.15 £O very ample line bundle 00000 £O (p + 2)-secant p-
plane0 00 0000O00OO0ODOO0O

deg(L) > 29 +1—2h'(C, L) + p — Cliff (C)
000000 (N,)00O0
00000 Texiador 000000 0000DD0O0000OO
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4 OJO000O0OO0OODOOODOObOObOOnO

gobbbbbotuoduoooooooobobbbbbboooood
gobboooboboooooooobbobbouodooooooboboo
gobbbbobbuooooooobbbbbbbboooooobbbo
goboboobooboooooobobbobobbboodooooooboboo
gooo

00 41 CO00D000 gon(C)O
gon(C) = min{d | Ig;}
O00000d=gon(C)000O0 CO d-gonal curve 0 0 00O

000 CO00P 000000000000000 gon(C)O Cliff (C)
00000000000000000000

00 4.2 (Coppens-Martens) 0000 CO0O00O0O ¢ = Cliff (C)0O0O
gd
gon(C)=c+200000 c+3

gooo

000 Coppens-Martens [4] p.199 2.3 THEOREM (DOOOOOOO
0)Ooooooo

0000 gon(C)=¢+20000000000000000C —P O
0000000 £0 Cliff (C)=Cliff () =c000000000000
000 Cliff ()0 gon(C)ODOOOO0OO000 2000000000000
000000000 gon(C)=c+30000000000000000
00000000000000000000000000000000
00000000000000000000000
000000000 C—P000000000000000

00 43(00) CcPO00dO0ODO0OOOOODOOOOOO gon(C) =
d—10000

000000 [12] p.372 Theorem 5.3.17000 1.0000000O0

0000 Cliff (¢3) =d—4000 Cliff (C) < Cliff (¢2) =d—40000
000 43000 42000 gon(C)=c+3=d-100000000
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0000 Cliff (C) =Cliff (¢2) =d—4000000 gon(C) =d—10
00 (00 43000)C ->P'0000000000000000000
00d-400000000000000000000 ¢O Cliff (C) =
Cliff ((3)00000000000000000000 O()(00 3.4)0
00 Cliff (C) = Cliff (¢7)000 r00000 200000 0000000

000 gon(C) = ¢+ 3(c=Cliff (C))0 000 Cliff (C) = Cliff (¢7) O
DO0r-0r>20000000000000000000000000

00 44 COO0OODOOOOO Cliff-dim(C) O
Cliff-dim(C') = min{r | ¢;0 Cliford D000 000 Cliff (C) = Cliff (¢7)}

goooo

0000 gon(C) = c+2 (= Cliff (C)+2) 0000000000
Cliff-dim(C) = 10000 Cliff-dim(C) =20000000000000
00000000

000000000000000 Clifftdim(C) >300000000
00000000000000000000000000000000
afululn

045 PPO0000O00O0O0O0O0O (3,3) 000000000 1000000
0000 CO000000 Clift-dim(C)=30000000

0000000 Cliff-dim(C) =30000000000000000
0000000 DO CCcPPOOOOOOOooo Cliff (O(D)) =30
00000 Cliff (£)=3000 pencil0O00D000O0ODO (net0O0O0DODO
00000000 D0DO )base point free pencil trick 0 O O 4-secant line L
OCCcPPOUO0O00O0OO4secant 00000000000 27000
000000000 CcOoDO0oOooOOoobOooOo2robobo0obonoon4
O00o0oboobo 3sgoboobobooobuoooboooboooobog
OO0CIff (C)<2000000000000 5-secant line 0 6-secant line
0000000000000 00oooooo Cliff-dim(C)=30000
00000 gon(C)=c+3=60000000C—-POPO0O(CO
O00)0D000000000000000 2700 (-1)0Do0oooooo
OOP... P O0O0000OOOOCOO0OO0OOOOOOOOOOO0
0000g¢0000000D00D0OO
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0000000 Clift-dim(C) >30000000000000000
OO000OD0 ELMSOOO0OO0OO0ODOOOOODOO0ODOODOOObOODOODO
0000000000000 Clifdim(C) <90000000000DO
000000 (Eisenbud-Lange-Martens- Schreyer [6])0

00 4.6 r=Clift-dim(C) >30000 CcOoOO0OO0OO:

(1) cOoOO g0 4r—2000 Cliff (C) =2r—3

(2) 00g¢g-10000£00000 Cliff (C)=Cliff 000 OO
O00000oooo

(3) L~ 000 £LO000O0 C—P O0O00OO0O0OOOOO
O arithmetically Cohen-Macauley O O [

(4) gon(C)=2r0 gon(C)000O0O0O0DDOOOOOOODO

O0000000000000000000000 000k -dim(C) <9
0000000000 00000000000 (Eisenbud-Lange- Martens-
Schreyer [6]))0 000 Clifford 000000000 ¢,0000d—2r =
Cif (C)DDODOOO0D0OODO (2r—2)-secant (r—2)-plane0 0000000
r = Clift-dim(C) D0 D000000000000 CayleyD 0 ACGH [3]
0 Macdonald O O O ([3] p.350) 000000 00O(2r—2)-secant (r—2)-
plane O virtual 0 0 O O Cayley O O

o =3 (TN (1T ()

1=0

00000 (ELMS [6]p.178) virtual 0 D 00000000000 00O
goboboboobobbooduoogdr<9ugooooobbbon
gobobobobobboodooooooboboobobbboooooooboo
gobobbbbotodugoooooooboooooobobbobo
goobooooobooo

gobobobobbbodoooooobobobobobbooooooooobooon
gooo

00 4.7 (Coppens-Martens) C' O hyperelliptic 0 O O O bielliptic(elliptic
curve0 000D )00000000000 Cliff (C) = c0000g >
% +4(c000000), ¢>2+5000000)000000 g;0
Cliff (O(g7)) =000 d<g-1000000

3(c+2)
2

d<
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gooo

000 Coppens [4] p.205 3.2.5 COROLLARY OO OO QOQOO

0000 470000000 ¢<33000000000000000
00000000000000CO hyperelliptic 0 00O bielliptic0 O 0
00000000 Cliff (O(¢))=c000000000d>g—1000
wRO(¢)®'0000000d>g-1000000d<g-100000

2
oobooobobbobod-2r=c0000000 4700 c+2r§M

2
oooono
r<c+6

- 4

oogobogo #<1ODDDD ELMSOO0D00OOCO0O00O0DOOO

gbbobooaoboo

1:(c 4+ 2)-gonal curve

2200 c+4000

SELMSO0O0OO0
c+6

4

<100 c<33000000 ce<L3000UOOOOOOOOOO

oo
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