


TQOt C}@ QD x=oWv=O|[=} Q swra xOmWv=O�ZLt�|QDmO xQwO xr=UQu=wva|R=UR=@ QO u; OQ@ Q=m w |U}OQoO x} Q_v=yQwDmv=i |Q=wty w |Q@H |=ysNu}wOD|v=wQH@ |ra=tvy=Q O=DU=Q=oDUQ VQ; QDmOQw=Wt O=DU=Vvtv=Q}= |ra QDmO88 x=tuty@



x@ s}OkD
Q=woQR@ QOBw

sQO=t l =B KwQ
x@ s}OkD w
sQUty



QmWD w Q}OkDxOya Q@ =Q xr=UQ u}= |}=tvy=Q CtLR xm Q=oDUQ VQ; QDmO |=k; R= p=Ht u}= QO xm sv=O|t sRq OwN Q@x@ 'Ow@ u=W}= xOya Q@ xr=UQ u}= |xQw=Wt CtLR xm Vvtv=Q}= QDmO |=k; R= "svm QmWD w Q}OkD OvDW=Oxm |k}kL uUL QDmO w |Ovyv Q̀=R s}LQ QDmO u=}=k; R= "sQ=O =Q QmWD p=tm u=We} QO|@ |=yC}=tL Q]=N|=k; |rN=O u=Qw=O R= u}vJty "sQ=O =Q QmWD C}=yv OvOwtQi p@kD =Q xr=UQ u}= |Qw=O w xar=]t CtLR=Q |Qw=O w xr=UQ u}= xar=]t CtLR QOY |xaU =@ xm |}=HQ QDmO |=k; w |QO}L QDmO |=k; '|v=W=m QDmO"sQ=RoU=BU OvDiQo xOya Q@xr}Uwu}O@ "CU= xOQm xO=iDU= |D=ar=]t CYQi R= x=t VW COt x@ |Dq}YLD |xQwO u}= QO xOvQ=ovCQwY ?v=H u}= R= TQOt C}@ QD x=oWv=O hQ] R= xQwO u}= QO xm |wvat w |O=t |=yC}=tL Q]=N x@|xQwO u}= QO "OW=@|t QwmPt |xQwO pY=L Q[=L xr=UQ swU pYi "svm|t |v=OQOk w QmWD xDiQoR= =Hv}= QO "sOQm |O=} R |xO=iDU= sDW=O |RvQU wOQ=wO= QwUiwQB =@ xm |OvtWRQ= EL=@t R= |D=ar=]t"svm|t |v=OQOk w QmWD ?rk s}tY R= OvO}Wm ?v=Hu}= |=Q@ u=W}= xm |=xv=OHt w xv=RwUrO C=tLRxv=Ui= sv=N Q=mQU sQUty R= ,=YwYNt 'OvOw@ sv=@}DWB xQ=wty Cq}YLD u=QwO s=tD pw] QO xm s=xO=wv=N R=|Q=RoU=BU w QmWD OvOQmv d} QO ?v=Hv}= |v=@}DWB w C}=tL R= |rmWt I}y Q@=Q@ QO xm O=Svp}a=tU="svm|tQO xm |OtLtQ}W QDmO |=k; w |wUwt |raO}U |=k; ,=YwYNt sQ=woQR@ w R} Ra u=DUwO s=tD R= u}vJty|tra EL=@t s=tD Q]=N x@ R}v w OvOQmv |Q=PowQi |mtm xvwoI}y R= xr=UQ u}= |m}vwQDmr= xNUv |x}yD"svm|t QmWD xv=t}tY s}DW=O sy =@ xm



xO}mJ|= vwo = @ |twta sN l } swO |x@ DQt RmQt D KQ] |xHQO |=Q @ |v} }= B w q= @ |=yu=Qm x r=UQ u }= QOC=@F= g = 6 |=vwo =@ |=ysN |=Q@ =Q RmQtD|=vwoOvJ TOL u}vJty "s} Qw;|t CUOx@ g x=wNrO'=yxH}D v u }= R= xO=iDU= = @ "OvDUy xr=UQ u }= |U=U= |=yxH}D v R= ?r]t wO u }= "OQm s}y=wN|UQQ@ x@ xt=O= QO "s}yO|t x�=Q= 6 |=vwo =@ |twta |=ysN |=Q@ |rQ=D |x}[k x@=Wt |=x}[k|=x}[k R}v |}=ysN u}vJ |=Q@ w xDN=OQB g = 8 |=vwo =@ |=ysN |=Q@ RmQtD |=y=vwoOvJ |xUOvy"s} Q@|t u=}=B x@ =yuwoa@=D |Q=wty |=Q@|}=yO=yvW}B x�=Q= =@ =Q xr=UQ "s} Qw;|tCUO@|rQ=D |x}[k x@=Wtuw o a @= D 'swO |x @ DQ t R mQ t D KQ ] '| tw t a s N 'R mQ t D |= y= vw oO v J "|O } r m C= t r m"|rQ=D |x}[k 'Q=wty



?r=]t CUQyi
4 QmWD w Q}OkD5 |UQ=i |xO}mJ1 xtOkt4 |Q@H |=ysN |R=UR=@ w RmQtD l}vmD pw=pYi5 . . . . . . . . . . . . . . hQ=aDt |Q@H |=ysN QDwv�p} Q@ |=y=vwoOvJ 1�113 . . . . . . . . . . . . . . |Q} wYD|=[i |]N|=y=[i Q} R |U}OQoO 2�119 . . . . . . . . . . . . . . . . . . RmQtD l}vmD |xQ=@ QO |rm ?r=]t 3�125 . . . . . . . . . . . . . . . . . . . |rQ=D |xr=Ut Q@ |r=tH= |QwQt 4�1hr=



31 6 |=vwo =@ |Q@H |=ysN |R=UR=@ swOpYi32 . . . . . . . . . . l}vwv=m |=ysN x@ xDU@=w swO w pw= x@DQt RmQtDKQ] 1�239 . . . . . . . . . . . . . 6 |=vwo =@ |=ysN |R=UR=@ w RmQtD |=vwoOvJ 2�250 . . . . . . . . . . . 6 |=vwo =@ |=ysN |R=UR=@ w swO |x@DQt RmQtDKQ] 3�252 . . . . . . . . . . . . . . . . . . . . . . |mDwW |xr=Ut =@ \=@DQ= 4�255 8 |=vwo =@ |Q@H |=ysN |R=UR=@ swUpYi56 . . . . . . . . . . . . . . . . . . 8 |=vwo =@ |=ysN RmQtD |=vwoOvJ 1�366 . . . . . . . . . . . . . . . . . . . . . . . . . . RmQtD |=yxLiY 2�369 =yuwoa@=D |Q=wty sQ=yJpYi70 . . . . . . . . . . . . . . . . . . . . . . . . . pw= |Q=wty swyit 1�479 . . . . . . . . . . . . . . . . . . . . . . . . . |Q=wty swO swyit 2�482 . . . . . . . . . . . . . . . . . . . . . . . . |Q=wty swU swyit 3�484 `H=Qt88 |U}rov= x@ |UQ=i xt=vxS=w92 |UQ=i x@ |U}rov= xt=vxS=w97 |U}rov= |xO}mJ
?



xtOkt|w[}@ Q@==v w hQ=aDt 'Q=wty |Q@HsN u=wD|t xm OvO=O u=Wv |RvQU w wDQ@}r}J �11� w �10� |=y`HQt QOR= |=xO=wv=N C1g�1 xm OvOQm C@=F =yv; "OQw; CUO@ =yv; QDwv�p} Q@ |=y=vwoOvJ R= =Q g |=vwo =@ C|Q@HsN u=wD|t 'RmQtDl}vmD x@ swUwt |m}vmD p=ta= =@ xm Ovm|t |QDt=Q=B =Q Pg�1 |]N |=y=[iQ} R|UOvy u=mt uDiQo Q_v QO R= CU= CQ=@a l}vmD u}= QYDNt Qw]x@ "OQw; CUOx@ xO=wv=N u}= R= =Q C"OQ}o|tv st}Um =t Q=Okt |Y=N |=yxi=@ u}@ CN} Q l} |x@DQ xm =y=vwoOvJ R= xO=wv=Nl} |wQ |]=kvw p=tQv sN l} 'RmQtD u=mt '�11� `HQt QO xOW xOQ@ Q=mx@ QDt=Q=B |=[i R= |twta |w[a |=R= x@|=[i R= =vwoOvJ Q} Rl} =ysN u}= `=tDH= "CU= Pg�1 R= |=[iQ} Rl} QO g�3 |xHQO R=CU=} wo|=ysN |=R= x@ xm xOW C@=F �12� `HQt QO "OwW|t xO}t=v RmQtD |=vwoOvJ xm CU= Pg�1 |Q} wYDu}= |=Q@ QwmPt `HQt QO xm |i}YwD R= "CU= 40 |xHQO R= x} wQQ@= l} =vwoOvJ u}= g = 5 |=vwo =@"CU= Q_v Ot sN pt=W syt |UOvy u=mt l} x} wQQ@= u}= xm OwW|t XNWt 'OwW|t x�=Q= x} wQQ@=KQ] |xHQO |=Q@ |v}}=B w q=@ |=yu=Qm 'g x=wNrO |=vwo =@ C hQ=aDt w |w[}@ Q@==v '|twtasN |=R= x@|w=Ut=v u}= |q=@ u=Qm 'g = 6 |=vwo =@ |=ysN |=Q@ s}vm|t C@=F w s} Qw;|t CUOx@ swO |x@DQt RmQtDl} RmQtD |=vwoOvJ g = 6 |=vwo =@ |twta |=ysN |=R=x@ s}vm|t C@=F u}vJty "O};|t CUOx@"OQ=O ?r=]t u}= x@ X=YDN= xr=UQ u}= swO pYi "CU= C sN pt=W x} wQQ@=|twta |@r=]t w |U}OQoO |x} Q_v 'QDwv�p} Q@ |x} Q_v xrtH R= "OwW|t x�=Q= =yR=}vV}B pw= pYi QO|rY= |xH}Dv swO |x@DQt RmQtD KQ] |xHQO |=Q@ xOt; CUOx@ |=y|w=Ut=v "RmQtD l}vmD OQwt QO'|twta |Q@H sN |=R= x@ swO pYi R= swO VN@ QO "OvDUy swO pYi R= pw= VN@ QO xr=UQ u}==@ "OyO|t CUOx@ u}}=B |xDUw}B s}v `@=D 'RmQtD |=vwoOvJ Oa@ s}vm|t C@=F C hQ=aDt w |w[}@ Q@==v'CU= x} wQQ@= =yv; RmQtD |=vwoOvJ xm g = 6 |=vwo =@ |=ysN R= |r=Ft |x�=Q= =@ w xH}Dv u}= R= xO=iDU=R= |}=yxirwt xt=O= QO "CU= x} wQQ@= l} '6 |=vwo =@ |twta |=ysN RmQtD |=vwoOvJ s}yO|t u=Wv|=yxH}Dv R= xO=iDU= =@ swO pYi R= swUVN@ QO "s}vm|t |UQQ@ X=N |}=ysN |=Q@ =Q RmQtD |=vwoOvJ1



OQwt sN |R=UR=@ u}= "s}vm|t x�=Q= 6 |=vwo =@ |twta |=ysN |=Q@ |} R=UR=@ 2"2 w 2"1 |=yCtUk"OyO|t CUOx@ swO |x@DQt RmQtD KQ] R= |=xirwt u=wva x@ =Q Q_v|=vwoOvJ 'g = 2n+ 1 OQi |=vwo =@ |twta sN |=R= x@ '�12� `HQt QO �11� w �10� |=yQ=m |xt=O= QOGwR |=vwo =@ |=ysN |=Q@ 'swU pYi QO Q=m u}= x@=Wt "CU= xOW xO=iDU= QDt=Q=B |=[i u=wva x@ C1n+2QYva |=R= x@ s}vm|t C@=F "OQm s}y=wN xO=iDU= QDt=Q=B |=[i u=wva x@ C1n+2 |=vwoOvJ R= 'g = 2nu}= |xUOvy |UQQ@ |xH}Dv "CU= |Oa@�3 |=vwoOvJ l} RmQtD |=vwoOvJ 'QDt=Q=B |=[i R= s |twta"OwW|t xO=iDU= RmQtD |=yxLiY R= Qw_vt u}O@ 'CU= 8 |=vwo =@ |twta|=ysN |=Q@ |} R=UR=@ '=vwoOvJ|D=k}kLD |xv}tR u}= QO "CU= ZLt |[=} Q p=ai |=yxN=W R= |}=H@=H=v |Q@HxUOvy xRwQt=u}= =@ "=yv; u}@ |=yuwoa@=D R= OvDQ=@a =y=[i u}= CN} Q w |r@; |=yxDUQ R= OvDQ=@a Q_v OQwt |=y=[ixUOvy QO =Q |}=H@=H |Q@H xUOvy QO OwHwt s}y=it u=wD|t Qw]J xmCU= u}= |a}@] |r=w�U C=_Lqt|Q=wty swyit |}=H@=H |Q@H xUOvy QO OwHwt s}y=it R= |m} "OQm |UQQ@ w x�=Q= |}=H@=H=v |Q@HC}Y=N R= xO=iDU= =@ p=Ft u=wva x@ CU= u=}@ p@=k |Dw=iDt |=yu=@ R x@ swyit u}= "CU=ysU}iQt|U=tt |xi=@ uOw@ w}DmSwQB R= xO=iDU= =@ '|v=yH |v=@ R u=wva x@ =yKQ] u}@ Q=wty |=yCN} Q |=Q@ `}iQD"|UOvy u=@ R u=wva x@ T=tt |=y=[i |wQ |DN} Q uOW =kr= R= xO=iDU= =@ w '|Q@H u=@ R u=wva x@u}O@ "s}vm x�=Q= =yuwoa@=D |Q=wty |=Q@ ?U=vt |twyit OwW|t |aU xr=UQ u}= QN; pYi QOQ=wty uwoa@=D l} OwQ|t Q=_Dv= xm '=Q |Q@H w |UOvy |=y|oS} w "OwW|t O=yvW}B |t}y=it Qw_vtQ=R@= |]N |=y?} QkD xm OwW|t |W=v =Hv; R= pw= swyit |xO}= "s}yO|t Q=Qk Q_v Ot 'OW=@ xDW=O|@U=vt |=O}Ov=m OvQ=O xov =Q =y?} QkD u}= xm |}=yuwoa@=D xH}Dv QO OvDUy =[i |UQQ@ |=Q@ |@U=vt'|O=yvW}B swO swyit "OvQ=O OwHw |U}OQoO |=Q@ |Dw=iDt |=yx=oO}O "OvDUy =yuwoa@=D |Q=wty |=Q@|DN} Q u=wD|t '|Q=wty swyit u}= R= xO=iDU= =@ "OwW|t |W=v |U}OQoO swyit |Qov}UrW= x=oO}O R=|U}OQoO |=Q@ |@U=vt |Q@Hu=@ R '|Q=wty swyit u}= u}vJty "OQw; CUOx@ |rwOt |=y=[i u}@ Q=wtyQ_=vDt <=}W= |v=yH |=yxkrL |Q=wty swyit u}= R= xO=iDU= =@ s}vm|t C@=F "OyO|t CUOx@ u=tRtyxO=iDU= |U=U= |Q=R@= u=wva x@ |U}OQoO|x} Q_v R= s}y=it u}= QO "OvDUy u=Um} Cw=iDt |xDUQ wO QO2



|W=v n}OvDwQo |=yxO}= R= xm 'nQ@vRwQ |R=UR=@ |x}[k l} R= s=yr= =@ swU |O=yvW}B swyit "OwW|t"OW Oy=wN x�=Q= 'OwW|t"OvDUy xr=UQ u}= R= GQNDUt |=yxr=kt 4 w 3 `H=Qt

3



pw= pYi
|Q@H |=ysN |R=UR=@ w RmQtD l}vmD

XwYN@ "s} R=OQB|t 8 w 6 |=vwo =@ |Q@H |=ysN |R=UR=@ |xQ=@ QO |}=yR=}vV}B u=}@ x@ pYi u}= QO|@r=]t w |Q} wYD |=[i l} |]N |=y=[i Q} R |U}OQoO 'hQ=aDt |=ysN =@ Q_=vDt 1QDwv�p} Q@ x} Q_vx}[k C=@F= w 3�1 sr C=@F= RH@ "OvDUy pYi u}= QO =t O}m =D OQwt ?r=]t RmQtDl}vmD |xQ=@ QO |rmOwN |=H QO xOW xO=iDU= |=y`HQt x@ xm Ov=xOW ?=NDv= OwHwt `H=Qt R= pYi u}= ?r=]t x}k@ '11�1"OwW|t xQ=W=1) Brill-Noether
4



|Q@H |=ysN |R=UR=@ w RmQtD l}vmD "pw= pYihQ=aDt |Q@H |=ysN QDwv�p} Q@ |=y=vwoOvJ 1�1=y=vwoOvJ |xty "CU= QiY |xYNWt =@ |Q@H |xDU@ u=O}t k 's}vm|t ZQi pYi u}= QU=QU QOs} Q=O xHwD "OvwW|t xDiQo Q_v QO Q=wty =ysN |xty u}vJty "OvwW|t xDiQo Q_v QO |v=O}t u}vJ |wQ�|v=t} Q|xUOvy swyit =@� |]N hqm l} u=wD|t X |=vwoOvJ |wQ Q}PBTwmat |xi=@ Qy |=R= x@ xmuDiQo Q_v QO =@ "O}v}@@ =Q �24� `HQt Q=DN=U u}= |xar=]t |=Q@ "CU= |} wUwO Q_=vD u}= w OQm Q_=vDt"C |wQ Q}PBTwmat |xi=@ l} R= CU= CQ=@a C sN |wQ |]N hqm l} xr=UQ u}= QO 'Q_=vD u}=|QU=QU |=yVQ@ |Q=OQ@ |=[i xm OW=@ C sN |wQ d |xHQO R= |QFwt |]N hqm L O}vm ZQiCW=ovl} u}}=Bh} QaD =@ �L `@=D '|]N hqm u}vJ |=R= x@ 'OW=@ xOW O}rwD �1; � � � ; �r+1 \UwD u;CU=} wo�L : U � C ! Pr�L(x) = (�1(x); � � � ; �r+1(x))=yv; QO xm CU= xOWv h} QaD C sN R= |]=kv QO CW=ov u}= xm OwW|t xO}O |DL=Q x@ �L h} QaD R=sN s=tD x@ Ov=wD|t |Dkw �L CW=ov xm OwW|t xH}Dv ?r]t u}= R= "OvwW|t QiY �i |=yVQ@ |xtyu}= "OW=@ |yD B = fx 2 C : �1(x) = � � � = �r+1(x) = 0g |xawtHt xm Ovm =O}B VQDUo C"CU= u}}=B h} QaD |xR}ov= ?r]txDW=O x=oQy OwW|t xDio L |]N hqm C@=F |x]kv l} x 2 C |x]kv q=@ |=yO=tv =@ 1�1 h} QaD"�1(x) = � � � = �r+1(x) = 0 :s}W=@s}W=@ xDW=O x=o Qy OwW|t xDio C@=F |x]kv R= O=R; L |]N hqmBL = fx 2 C : �1(x) = � � � = �r+1(x) = 0g = ;"CU= xOW h} QaD C \=kv s=tD QO �L CW=ov x=ov; 'BL = ; Qo = xm CU= |y}O@5



|Q@H |=ysN |R=UR=@ w RmQtD l}vmD "pw= pYi!C |]N hqm x=ov; 'OW=@ C hQ=aDt |]N hqm !C w g � 2 |=vwo =@ |tN C O}vm ZQi 1�1 sr"CU= C@=F |x]kv R= O=R;� "O}v}@@ =Q �24� `HQt QO 4 pYi R= 5"1 sr "u=yQ@"OW=@ OwHwt P1 x@ C R= 2 |xHQOCN} Ql} x=oQy OwW|t xDio |w[}@ Q@= C |Q@H sN 2�1 h} QaDCW=ov "OW=@ g � 2 |=vwo =@ |tN C O}vm ZQi 1�1 xQ=Ro�!C : C ! Pg�1"OW=@v |w[}@ Q@= sN C Qo = =yvD w Qo = CU= xDU@ |xOvv=Wv� "O}v}@@ =Q �24� `HQt QO 4 pYi R= 5"2 |xQ=Ro "u=yQ@xDio hQ=aDt sN g � 2 |=vwo =@ C |Q@H sN "OwW|t xDio hQ=aDtCN} Q 'q=@ |xQ=Ro QO �!C CN} Q"OW=@ xOW xOv=Wv 'Pg�1 'OwN hQ=aDt |Q} wYD |=[i QO OwN hQ=aDt |]N hqm \UwD x=o Qy OwW|tQ@=Q@ g � 2 |=Q@ u; Oa@ xm OyO|t |Q@H |=vwoOvJl} p}mWD g |=vwo =@ |Q@H |=ysN |xty |xawtHt"OvyO|tV}=tvMg O=tv =@ w Ovt=v|t g |=vwo =@ |=ysN |rwOt |=[i =Q =vwoOvJ u}= "CU= 3g� 3C O}vm ZQi "Ovm Q}}eD Mg |rwOt |=[i R=@ |xawtHtQ} R l} QO x=oQy Ov} wo |twta sN =Q C sN|Q@H |=vwoOvJ l} xm 's}yO|t u=Wv Cd =@ =Q C uQ=kDt ?Q[ u}t=�d "OW=@ g |=vwo =@ |Q@HsNCU= C � C � � � � � C| {z }d�times |=vwoOvJ |DtUkGQ=N |=vwoOvJ `k=w QO =vwoOvJ u}= "CU= |Oa@ d Q=wty|=ysUkt |rwOt |=[i u=wva x@ =Q Cd u=wD|t "Ovm|t pta =yT}Ov= Q}}eD =@ u; Q@ �d uQ=kDt xwQo xmQ@=Q@ u; |QU=QU |=yVQ@ |=[i Oa@ xm 'd xHQO R= L |]N hqm "CiQo Q_v QO d |xHQO =@ QFwt|wQ �|]N |=yhqm �Q}PBTwmat |=yxi=@ |DN} Qm} Tqm "OwW|t xO=O u=Wv grd O=tv =@ 'OW=@ r+ 1x@ |=x} RHD xwQo u}= "OwW|t xO=O u=Wv Pic(C) O=tv =@ xm OyO|t xwQo l} p}mWD 
 pta =@C sN"OQ=O u}}=B pmWPic(C) = �n Picn(C)6



|Q@H |=ysN |R=UR=@ w RmQtD l}vmD "pw= pYixm s} Q=O xHwD u}vJty "C |wQ n |xHQO |]N |=yhqm s=tD R= CU= CQ=@a Picn(C) u; QO xmCW=ov 'M 2 Picn(C) |]Nhqm |=R= x@ "CU= Pic(C) R= xwQo Q} Rl} Pic0(C) |xawtHt Q} RPic0(C) ! Picn(C)L 7! L
M|=vwoOvJ l} 'Picn(C) u}vJty 'Pic0(C) xwQo Q} R xm OwW|t C@=F "CU= |} wUwO CW=ov l}|=Q@ "CU=y=vwoOvJ u}@ |DN} Qm} q=@ CW=ov w CU= g = g(C) Oa@ =@ |Q} wYD Q}PB=vp} wLD Q=wty=@ w OwW|t xO}t=v C sN |@ wm =S Pic0(C) |=vwoOvJ "O}v}@@ =Q �3� `HQt ?r]t u}= C=@F= |x_Lqt'MQ�u=t} Q |x}[k R= xO=iDU= |DL=Q xrtH R= '|m}vmD p}qO x@ xHwD =@ "OwW|t xO=O u=Wv J(C) O=tv|=ysN |=Q@ "OvQ}o|t Q_v QO 'q=@ |DN} Qm} R= xO=iDU= =@ 'C sN |@ wm =S u=wva x@ =Q Picg�1(C) qwtat"OQm u}}aD |D=tOkt |=yVwQ =@ u=wD|t =Q u; |@ wm =S 'u}}=B |=vwo =@CN} Qm} n |xHQO R= |]N hqm Qy xmv}= x@ xHwD =@ wCU=P1 sN =@CN} Qm} C sN g = 0Cr=L QO"CU= |w[alD J(C) OwW|t xH}Dv CU= OP1(n) |]N hqm|=ytN u}@ CN} Q p0 2 C |x]kv |=R= x@ "CU= sN l} J(C) |=vwoOvJ g = 1 Cr=L QOC ! Pic0(C)p 7! O(p� p0)sN xm OwW|t xH}Dv CN} Q u}= uOw@ C@=F CQwY QO uwJ CU}v C@=F CN} Q u}= "s} Q}o|t Q_v QO =Ql}x@l} R= u}vJty "CU=WwB |DN} Q 'q=@CN} Q u}=Q@=v@ 'CU=Zk=vDl} xmCU=P1 =@CN} Qm} CpO=at ?=}WN@ u=wva x@ xm OvQ=O OwHw q w p pFt |]=kv C sN |wQ xm OwW|t xH}Dv CN} Q u}= uOw@vxH}Dv u}=Q@=v@ "CU= Zk=vD l} xm CU= P1 =@ CN} Qm} C sN OwW|t xH}Dv ?r]t u}= R= "OvDUy"C �= Pic0(C) = J(C) OwW|tl} p}mWD 'OW=@ r + 1 R= QDtm =v =yv; |QU=QU |=yVQ@ |=[i Oa@ xm d |xHQO =@ |=ysUkt |xty7



|Q@H |=ysN |R=UR=@ w RmQtD l}vmD "pw= pYi|xawtHt x@=Wt Qw]x@ "s}yO|t u=Wv Crd O=tv =@ =Q KQ] u}= "OvyO|t KQ]W rd = L 2 Wd : h0(L) � r + 1g"W 0d =Wd w C0d = Cd s}yO|t Q=Qk u}vJty "OyO|t KQ] p}mWD?=}WN@ xm OQ=O ?=}WN@l} Q=DN=U 'Wg�1 � Picg�1(C) |=vwoOvJ 'g |=vwo =@ C |Q@H sN |=R= x@w W rd |=yKQ] |rm Cr=L QO "W r+1d � W rd xm CU= |y}O@ u}vJty "OwW|t xDio C sN |=D}DQ=DN=U w =yKQ] u}= OQwt QO QDW}@ |xar=]t |=Q@ "OvDU}v =vwoOvJ TB OvDUy xO}y=m w Q}PBp} wLD Crd"OwW xaH=Qt �3� `HQt x@ u}}=B p=Ft C=}�RH |=Q@ u}vJty w =yv;W 1g�1 'CQwY u}= QO "OW=@ xDW=O g13 xm OW=@ g |=vwo =@ Q=wty |Q@H sN C O}vm ZQi 1�1 p=FtpmW x@ =yxirwtR= |m} |twta w[a "CU= xirwt wO |=Q=OP +Q+R + P1 + � � �+ Pg�4"OvDUy C sN R= |y=wNrO |=yw[a P1; : : : ; Pg�4 w P +Q+R 2 g13 u; QO xm 'CU=CW=ov 'L |]N hqm |=R= x@�L : H0(L) 
 H0(KL�1)! H0(K)�
 � 7! �� �|Q=OQ@ |=y=[i R= |]N p}O@D u}= |xDUy u=wD|t Q} R sr R= xO=iDU= =@ "CU= hwQat 2 |QDB CW=ov x@"OwW|t xDio C@=F |x]kv R= O=R; l}vmD sr u}= "OQw; CUO x@ =Qu}vJty "OvW=@ C sN |wQ |rwOt�OC ?=D R= O=R; |xi=@ F w Q}PBTwmat |xi=@ L O}vmZQi 2�1 sr|Q=OQ@ |=[i Q} R V � H0(C;L) w xOw@ L R= |]N pkDUt |QU=QU |=yVQ@ s2 w s1 O}vm ZQiu}}=B |xOW h} QaD |]N p}O@D |xDUy x=ov; "OW=@ =yVQ@ u}= \UwD xOW O}rwDV 
H0(C;F)! H0(C;F 
 L)2) Petri Map 8



|Q@H |=ysN |R=UR=@ w RmQtD l}vmD "pw= pYiCU= CN} Qm} H0(C;F 
 L�1(B)) |Q=OQ@ |=[i =@ OwW|t h} QaD |QU=QU |=yVQ@ ?Q[ =@ xm"CU= s2 w s1 |=yVQ@ \UwD xOW O}rwD |Oa@�1 |]N |QU C@=F \=kv |UOvy u=mt B u; QO xm� "O}v}@@ =Q �3� `HQt swU pYi "u=yQ@u}}=B CW=ov�d : Cd !Wdhqm |=R= x@ "OwW|t xDio |@ wm =S�p@; CW=ov OQ=ov|t VQ_=vDt |]N hqm x@ =Q D ?=}WN@ Qy xmj D j |]N |QU R= CU= CQ=@a L |x]kv |wQ |@ wm =S�p@; CW=ov Q=D 'L = �d(D) 2 Wd |]NQ=QkQ@ Wd = �d(Cd) |w=UD xm O}O u=wD|t |DL=Q x@ "CU= 'Ov@ty u}=Q@=v@ '|Q} wYD |=[i l} xm"CU=Qy |=R= x@ `k=w QO "CU=WwB |@ wm =S�p@; CW=ov 'OwW|t xH}Dv MQ�u=t} Q |x}[k R= d � g |=R= x@OwW|t xH}Dv MQ�u=t} Q |x}[k R= L |]N hqmh0(L) = h0(KL�1) + d� g + 1 � 1C@=F |DL=Q x@ p=L "OQ=O |QU=QU VQ@ l} pk=OL 'L |]N hqm xm OyO|t u=Wv q=@ |w=Ut=vxDW=ov L |]N hqm x@ |@ wm =S�p@; CW=ov \UwD 'L |QU=QU VQ@ Qy x@ Q[=vDt ?=}VN@ xm OwW|t"O};|t CUO x@ u; R= |@ wm =S�p@; CW=ov uOw@ =WwB xm 'OwW|t'C x=wNrO |Q@H sN |=R= x@ "s}yO|t u=Wv �rd O=tv =@ =Q Crd KQ] x@ |@ wm =S�p@; CW=ov O}OLDCOt |=Q@ 'W rd w Crd Oa@ uOQm =O}B xrtH R= 'W rd w Crd |=yKQ] w �d CW=ov |Q@H w |UOvy |=y|oS} w"CU=xO}UQ C=@F= x@ O=DWy |xyO QO u}}=B |=yx}[k xv}tR u}= QO "OvOw@ R=@ p�=Ut uQk l} R= QDW}@=@ K}LY |=yOOa r w d O}vm ZQi u}vJty "OW=@ g |=vwo =@ Q=wty sN C O}vm ZQi 2�1 x}[k
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|Q@H |=ysN |R=UR=@ w RmQtD l}vmD "pw= pYix=oQy W rd 6= ; x=ov; 'OvW=@ d � 1 w r � 0 \QW� = �(g; d; r) : = g � (r + 1)(g � d+ r)= dimH0(K)� dimH0(L) dimH0(KL�1) � 0|]N hqm x@ Q_=vDt |QDB CW=ov Qo = xm s} Q=O xHwD "CU= hwQat 3QDwv�p} Q@ OOa x@ � K}LY OOa|=[i QO |QDB CW=ov Q} wYD Q@ Owta |Q=OQ@ |=[i Q} R Oa@ Q@=Q@ QDwv�p} Q@ OOa x=ov; OW=@ l}x@l} L"CU= H0(C;K) |Q=OQ@"Ovv}@@ �4� w �3� |=y`HQt QO =Q 4�1 w 3�1 |=yx}[k w x}[k u}= pt=m C=@F= Ovv=wD|t u=Ovtkqa"CU= Ov@ty W rd x=ov; '� � 1 w OvW=@ p@k x}[k Ovv=t r w d 'C O}vm ZQi 3�1 x}[k|=vwoOvJ R}v Crd OwW|t xH}Dv 3�1 |x}[k R= OvDUy Ov@ty |@ wm =S�p@;CW=ov |=yQ=D xmv}= x@ xHwD =@"CU= Ov@tyd w r K}LY |=yOOa u}vJty "OW=@ g |=vwo =@ |twta w Q=wty |tN C O}vm ZQi 4�1 x}[k=@ Q=wty |=y=vwoOvJ Crd w W rd x=ov; "�(g; d; r) = g � (r + 1)(g � d+ r) � 0 xm OvW=@ u=vJ"OvDUy �+ r w � Oa@Ovy=wN sRq =yxH}Dv u}= u=}@ QO u}}=B |=yh} QaD "O};|t CUO@ q=@ |x}[k R= 2�1 w 1�1 |=yxH}Dv"Ow@x=oQy Ov} wo |@}mQD =Q j D j |]N |QU "OW=@ C sN |wQ |@=}WN@ D O}vm ZQi 3�1 h} QaDxm |Qw] x@ OvW=@ OwHwt C |wQ D2 w D1 |=y?=}WN@dim(j D1 j) + dim(j D2 j) = dim(j D j)deg(D1) + deg(D2) = deg(D)3) Brill-Noether number 10



|Q@H |=ysN |R=UR=@ w RmQtD l}vmD "pw= pYi'D ?=}WN@ ptLt "OW=@ p1 + � � �+ pr pmW x@ C sN |wQ |@=}WN@ D O}vm ZQi 4�1 h} QaD=Q p 2 C |x]kv .fp1; � � � ; prg |xawtHt R= CU= CQ=@a 'OwW|t xO=O u=Wv Supp(D) O=tv =@ xm=Q j D j |]N |QU "p 2 TD�2jDj Supp(D�) x=o Qy Ov} wo j D j |]N |QU C@=F |x]kv l}"OW=@ |yD QwmPt l =QDW= x=o Qy Ov} wo � C@=F |x]kv uwO@ � C@=F |x]kv R= O=R;"CU= r Q@=Q@ jDj |]N |QU Oa@ 'D 2 Crd |twta QYva Qy |=R= x@ 1�1 xH}Dv|w=UD � � 1 K}LY OOa |=R= x@ wD 2 Crd |twta QYva |=R= x@ O}vm ZQi 'hrN u=yQ@ x@ "u=yQ@xH}Dv =Q dim(Cr+�d ) = dim(Crd) |w=UD CrwyU x@ QwmPt |w=UD "OW=@ Q=QkQ@ dim(jDj) = r+ �|w=UD OwN x@ wv x@ R}v u}= xm OyO|tdimW rd � dimW r+�d = �O};|t CUO x@ |DL=Q x@ u}}=B |=y|w=UD 4�1 |x}[k R= xO=iDU= =@ p=L "O=O Oy=wN CUO x@ =QdimW r+� = g � (r + � + 1)(g � d+ r + �)= g � (r + 1)(g � d+ r)� �(g � d+ 2r + 1+ �):|Dkw \ki |w=U D u }= "� = �(g � d + 2r + 1 + �) OwW|t xH}D v jwi |w=U D wO xU }=kt = @xm u }= = @ CU= pO=at OwN x @ w v x @ |w=U D u }=w 'g � (d � 2r) + 1 + � = 1 xm CU= Q }PB v=mt=xm 'g � (d� 2r) > 0 OwW|t xH}Dv MQ�u=t} Q x}[k R= xO=iDU= =@ =t= "g � (d� 2r) + � = 0� "CU}v Q}PBv=mt= jwi |w=UD OyO|t u=Wv
xm OW=@ |Qw] D 2 Crd ?=}VN@ 'W rd QO L |twta |]N hqm |=R= x@ O}vm ZQi 2�1 xH}Dv|x]kv R= O=R; jDj |]N |QU xS} w@ "CU}v |@}mQD jDj |]N |QU CQwY u}= QO "�rd(D) = L"CU= C@=F11



|Q@H |=ysN |R=UR=@ w RmQtD l}vmD "pw= pYi|w=Ut=v r1 + r2 = r w d1 + d2 = d \@=wQ QO jO=Y r2w r1'd2 'd1 |ivt=v O=Oa= |=R= x@ "u=yQ@QDtm W rd Oa@ R= |@}mQD |]N |=y|QU Oa@ xm OyO|t xH}Dv 'OwW|t pY=L 4�1 |x}[k R= xm u}}=B"CU}v |@}mQD W rd |twta QYva xm CU= |vat u=O@ u}= w 'CU=dimW r1d1 + dimW r2d2 = g � (r1 + 1)(g � d1 + r1) + g � (r2 + 1)(g � d2 + r2)= g � (r + 1)(g � d+ r)� r1(d2 � r2)� r2(d1 � r1) < dimW rd� "CU= C@=F |x]kv uwO@ Crd |twta w[a OwW|t xH}Dv r1 = 0 ?=NDv= =@OwW|t xH}Dv xmv}= xS} w@ 'Ovm|tXNWt L |x]kv QO =QWd |=vwoOvJ |ov=oOvJ u=t} Q |v}mD |x}[kSing(Wg�1) = Sing(�C) � W 1g�1:p}O@D |w=UD x@ QwmPt pwtW '|twta |Q@H |=ysN |=Q@ "CU= C sN |=D}D ?=}WN@ �C u; QO xm|Q} wYD |U=tt \wQNt 'CU= u=t} Q |x}[k R= 4htm s}taD xm '5�1 |x}[k u}vJty "OwW|t`k=w |=y?=}WN@ \UwD xOW O}rwD |]N |=y=[i Q} R `=tDH= u=wva x@ 'L |x]kv QO =Q W rd |=vwoOvJ"Ovm|t K} QWD 'jDj |]N |QU QOO}rwD |]N |=[iQ} R "OW=@ C sN |wQ |QFwt ?=}WN@D = p1+ � � �+pr O}vm ZQi 5�1 h} QaD|}=yxLiYQ@= s=tD l =QDW= R= CU= CQ=@a 'OwW|t xO=O u=Wv hDi O=tv =@ xm 'D ?=}WN@ \UwD xOWR= |@=}WN@ D Qo = "CU= p1; � � � ; pr \=kv pt=W C sN =@ =yv; l =QDW= =} w OvDUy C sN pt=W xmOvm|t u=}@ MQ�u=t} Q |x}[k |UOvy pmW 'OW=@ r |QU=QU |=yVQ@ Oa@ w d |xHQOdimhDi = d� r � 1x=ov; 'OW=@ r Q@=Q@ |QU=QU |=yVQ@ Oa@ w d |xHQO =@ |]N |QU jDj O}vm ZQi 5�1 x}[kPT�(D)(Wd) = [D�2jDjhD�i:4) G. Kempf 12



|Q@H |=ysN |R=UR=@ w RmQtD l}vmD "pw= pYi|x]kv QOW rd |U=tt \wQNt OwW|t xH}Dv MQ�u=t} Q |x}[k |UOvy pmW w u=t} Q�htm |x}[k R=xH}Dv C=_Lqt u}= R= "|QDB CW=ov Q} wYD Q@ Owta |Q=OQ@ |=[i |Q} wYD |=[i R= CU= CQ=@a LL x@ Q_=vDt |QDB CW=ov W rd R= L |twta w[a |=R= x@ 'xm u}= =@ CU= pO=at 4�1 |x}[k OwW|t"O}v}@@ =Q �3� `HQt ?r=]t u}= C=}�RH |xar=]t |=Q@ "CU= l}x@l}
|Q}wYD|=[i |]N|=y=[i Q} R |U}OQoO 2�1QFwt |=y?=}WN@ u}@ xm CU= |]=@DQ= 'OwW|t xO=iDU= u; R= Oa@ pYi QO xm |tyt |=yxO}= R= |m}|Y=N |]N |=y=[iQ} R Q@ xml} QvH�1 |=yCN} Q Qo}O hQ] R= w hQ]l} R= hQ=aDt sNl} |wQu=}@ p@=k QwmPt |]N |=y=[i |=y|U}OQoO \UwD \=@DQ= u}= "CU= Q=QkQ@ 'OvwW|t h} QaD Pg�1 R="s} R=OQB|t |Q@H |=yKQ] w =y=vwoOvJ |U}OQoO |xQ=@ QO |@r=]t u=}@ x@ CtUk u}= QO "CU=R= CU= CQ=@a S Ov@ty KQ] |wQ X R= |U}OQoO l} "O} Q}o@ Q_v QO =Q X |Q@H KQ] 6�1 h} QaDu}}=B s=Qo =}O xm � pFt |LQ]X ���! �??y ??y�Spec(k) ���! S"Spec(k)�S � = X s}W=@ xDW=O w xOw@ Q}PBZ} waD 'CU= CUOm} CN} Q � u; QO xm"s}} wo X pw= x@DQt |U}OQoO l} =Q � KQ] 'S = Spec(k["]) Cr=L QOx@ S Ov@ty KQ] |wQ Y R= |U}OQoO l} "OW=@ X KQ] R= xDU@ KQ]Q} R l} Y � X O}vm ZQiCN} Q 'Q}PBZ} waD u}}=B s=Qo =}O xm '� � X � S KQ]Q} R l} R= CU= CQ=@a 'X KQ]Q} R l} u=wva"Spec(k)�S � = Y s}W=@ xDW=O w xOw@ CUOm} �Y ���! �??y ??y�Spec(k) ���! S13


