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L ]

R¥EBEAFEO—BREEES7LITY X A

BXxBEHWCLCEHEHMEHN =W ¥Tmxr (Shinji Miura)

dL¥L AREHBLCEZESIhIRBBAFSOBES7ALITY XAk
L T A.N.Skorobogatov and S.G.Vliadut‘® W2 EXEBS7LITY X A
EBEES7Z7ATYILABAL A TVS, EHTR, Thbd®ELCHE
LATERNE2BED L —BREEES 7V VI L2RET 5. |

¥ fz, R.Pellikaan‘S’ ¥ 8.G.Vliadut'® ' R EXEE7LVT Y X L% LT
ELEEFEXFRES7LTY X LERREL 255 dees [4g-25n] OFEED
TTl(dees-1)/2]ETOTERXREL k. FHTR, ZOREZHRVTDY,
T hbBl=dies [28-1=n] £ L THL(dees-1)/2/ECOIERRIET &
52ZtmT. B ot oORMBMEEEOCSI—-—X-WEOMI)THELIZ
bh, HREMMEOF—¥—$0 () THE L 6h3, EEL, gd#

DEHE, dies=mn-2g+2WR R H/NEBET D 3.

L. %28

BEE, FUYZLAEBRMOELHSBEFLS, ZhEHFE->-TRHRIITEFSO
WRAPETETERACKR->TETWVS, LhL, DACHETIHEEH»DY

T, IVRVHSE2HERLZTOBEBERRODT 2L VWINEBROR
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bHLHEHRVEFECERERZ2DFCETVWDS, BE ZoBKERTOR
REBARSOMETS S, RUBFAFF® V.D.Goppa) WkoTHR
th, ZoBOHRATCEEBITRESGSOHEIPAL MK E AT E T D
D e phTHLEOLHERARERAERESERRVERBERLCHEE
Thohtt, TORRKHVTRENLE LIRSS —S$2HaHL LOW
J.Justesen‘® 5 TCH ok, TORRRFREZOVELOTHD, T h
PRBUES7LITVAL20MARRBHCHEL I E LR D, Tk, A
.N.Skorobogatov‘? S Wk Foo—HiLHmHL, EFHFES7LTY X AL
BEEESE7LITYVZLEPRELE ThbB0vFhIKFHEEHEOAL —X
—ROM®)T, HEEHBEOALA—X -0, 00 THD Th&
STHEOCRUBANFSOEFSKCE L Tl(dios-g-1)/2]F TO]R Y ITEMN
BEEhDZZ tWhol, ¥k, BEES7AITV AL LT, FLE
AErRB8rAMBLOFBOEAECREFEEYCED S & (daes-1
/2] ETCORIVITENRBRIEI A B, 8B, ThwwBELUL TR S. Sakata‘®’
D7VTV AL E2EHECE->LEFEELOHRLDED LR TS, D WVT,
R.Pellikkan‘’ REEXEEZALT Y I L2 LT T I LHBEL,
W Hasse-Weil uper bound ZZER T 5 MR LOF BB LT, q>3, 2g
Sdoes O L (dees-1)/2]ETODBRIVITERRETDI7LV0TY X LDEFE
¥~ L %k, ¥k, S.G.Vladut‘®’ & R.Pellikkan O F B KX > THE D
MR LOFSECHE LT, q>37Th, B T+HKRE VL EDqa> 168 L
T, 28=daes®e b W[ (daes-1)/2]EFTOBRVITERLPRITETZ7Z7ALTY X A

DHFHEERLE BBIALROThLBBEEEOL — ¥ — & 0 (n%),
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285 ddses [4g-25n] ODRED T T R.Pellikaan®®’ & S.G.Vladut‘®’ & &
FRE7LMTYVILRETHL LEFNEFTBES7VTY) I LT LT

L(daes-1)/2]E TOETERRIETEDIIEERLTWVE N, EHTR, -—
W 1=dies [28-1=m] L TH(dees-1)/2]ETOTELRBRETE D
R FRT(ME]l. CobtzoRHEEHEOL - X —-ROM3I)THBE XL A,

FEEMEOA - -3 0O THE X 5N D,

2 ER (REANHZ)

THBMEC.", C"LORBBAFSORE] 25K

3. LN.Skorobogatov and S.C.Visdut0HE&7 h Y XA

BT, ZBEFweCF ", BRI IMLVec F"?HAFOLI>CRERAER
LT w=Zi-1" w; P, (w;€F, P;j€supp(D)), e=3i-1° e Q,
(0#ei€F, Qi€supp(DNEeLRHLT. %7, %&ﬁ2?$%CQ(X,D.G)=
Image(a ) CF" R TEZEREWCF " E LGB EHHETS2 Yy Fo—
As(w, P)BRODEISCEHT 5.

s: F'"XL(G>F (1)

(w, ¢)  —s(w, ¢)=2;-1" wi-¢ (P;)
gh, YYIFO—-LERSRPRODLICEHT 3.
S: Fr->L (G)Y (2)

w > (¢ ->s(w, ¢))

s Image(a@ o) X L (G) = (Image(a ))*X LG HBTZE, “hizgvno
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BEigrthd HEOFEMBoELGERL Ts(w, ¢)=s(e, ¢)T
2. ¥k, BEBEwWCF"MHFSHEwEInage(aa)THILHOLET
EHFES(W)=0TH 3. XL, LBOBRLGOH»LF~ANOREEROD
2hE2RT ET .

IZTRESTATY XAk, [BROGCEBEHEH] ¢ (RVEELH] 02

DDy CH T B,

(RO EBEHL): TEEwHSH, ROMLEBOBRH {Qur, -, Qs }Tsupp (D
Y)EEC. REL, BRODLEBEQ, - QIBE LT, Qe {Qer, -
»Qksl T B 5.

(BRVE&EH] ., [BROYNEHEH] TEI»NAEBRHODULEOBEH {Qr, -+, 0Q

ksl b &, WD flev; € F % &<,

TITR, BINELX*»DI>IFEBBOERELTRLXS. BOILEHENK
CEREERT S BOINEBHMB#I0ERROZODOLHFEMETIX L
FEHBHBETDS, ERL-BCER—BERCEZD LURL>AVIECEE R
&.
e.l.f.1. o €Rat(X), o (Qi)=0(1si=e), o (P)# o (P& supp(D)).

(3)

e.1.f.2. {P€suppD: o (P=0lHBETIHRETIOIRSI b LIk
— R B a7, CY

CZT, RVYNMNBHBOBEORNBLIHELHBETS. FRAFAEMNL
FHERFET S, L, supp(F)NsuppD) =% HFET 3. Z DL &H

ﬁﬁgﬁa’ 0¢U€L(F'2i=1e'gi)ci’ *ﬁ%‘f“({l@?}ﬁ%%#e.l.f.l%ﬁ



L, THUBKART EIWKCS G-F)=02RET S e l.T.2VEWRET 3.
Zhit, LF-Z2i-1° Q)OBTRVEAEORTRBIMCEMBM %D, L
AL, LF-Z2i-1° QIRBRILEBERETTHEFI -1 Q2EESLOT,
%@ﬁ:%ﬁ( CErWRBES TR W, %I T, the error locator map

Er. w2 E&ET DY,

Er,w: L (F)> L (G-F)V (5)
o =(n->s(w,on))

— Wk KerBr WO L(F-2i-1° Qi)TH DM, &5%H0DTFTKerEe,w
=L (F-Z2i=1° Q)#(0) &% %, ik, KerBr, vOTRBEFERX 2 &<

EREIVBHCRD 50 3.

(81

FYEFFEMNBETAIELTHES 70T Y X 4D

r=9 (G L, ¢i1,¢e, ", ¢ L (OEHEEE T D,

@ vYvFrFmr—AXZbPAs=(s(w,¢1),s(w,d2),  ,s(w,¢r))%
S, IsjsrcB L Ts(w, ¢)=Z2i-1" wi-¢;(PDEF2FHET 5.
s=0nkbWEHMOBLEHET 3.

@ o c<KerBr,u, o =0% <.

dinL (F)=a, dimL (G-F)=b& L,

1.2, ", 8.€ L (P,

1,92, ¢ € LG-FEZhFThEEL T 5.
vrviFr—Lhs(w,¢i¢;)% &L,

bXafT¥ Hv,a# Ho,a= (s(w,¢ i¢;)) T 3.
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Ho,a'tf =0, f=(f1,fe, -, fa)eF?, £+0, 28, o=(d1,
b2, ,pa)tf =212 fj-¢ ;€ L(F)MWKerEr,vDTTH 5. LEL,
CEFORDIMMUMEELRVE ERITETREE T 5.

® {Pesupp(D: o (P)=0}={Qu1,Que. . Qus} % ¥ <.

supp(D) = {P1,Pe, -+, Pal@H LT o (P))RFHEL,

o (Pj)=0% 5, P;c {PE€supp(D: o (P)=0}& ¥ 3.

@ BEBHRIZ ML e=2i-1% exi Qi % &,

1=2isr, 15 jSs, ¢ i (Qu;) % & <,

Nr.s®, i,JEZDN ¢ i (Q;))TEXLRDIrXsHEBOTH ET D HEHE
ANr,ste=ts, e=(eci,exe, " ",exs)€ F®@L., REL, si&v
YIB—ARXRT ML, ZIZTHDHT, e=Z2i-1° exiQi&BL. BEFH
EX2BERLLZVUDPDIIVE—EBERKEEILR VB ARITETR L T 3.
® FTE®2ETT .

wt(e)s=l(dnin-1)/2]0 5, e® I —XRIT PV EHEL CITE® R

T 5., wt(e)>Ldnin-1)/210 6, FTETHEE T 3.

O @ OF [HRINEHEH] oy, OR [BRHEHEL] 0oFHTO
BITEEZRITTHAHSTd 5.

AT, t=1(dnin-1)/2JEL, ZF—NE—-Ves=

Zi=1° ei Qi (L, est) PEETS. 2T, HHERFFCHHET
SEFEE7Z7ALIYV L EEHELLLENT 3.

(E#EI] FHAEMNLRAHEFFCAMBIZIBEFTEE 7V Y XN Z T —



RE—ve=Zi-1° et QZ2ELSATETASADOLEB+HFMHR,
(a.1) L (F-Zi-1° Qi) = (0)
(b.1) kerEr,u=L (F-Zi-1° Qi)
(c.1) FEoD o (#0) €kerEr,ul&x L T,
{P€ supp(D): o (P)=0lxHISET % KEITT
DI T bV — R
EIRTELT I ETH D, (FEHARE) W
¥, EECHE&ELT,
(a.3) deg(F)=ze+g
(a.2) 9-(F)>e
(a.1) L (F-Zi-1° Qi) = (0)
(b.4) deg(G-F)=2g-1te [daes-1=deg(F)+e]
(b.3) 8 (G-F-Zi=1° Qi)=0
[ 9 (Ke-G+F+Z i=1° Qi) =10]
(b.2.3) & (G-F)= 6 (G-F-Z i=1° Qi)
L9 (Kx-G+F) = & (Kx-G+F+Z i=1° Qi)]
(b.2.2) 2 (G-F)-2 (G-F-2 i-1° Qi) =c¢
(b.2.1)
0-» L (G-F-2X;-1° Q;)> L (G-F)> F°*>0 exact
n = (n Q). -+, 1 (Q))
(b.1)’ L(F-Zi-1° Q)L (F)> L (G-F)Y exact

o =(n-s(w,on))

81
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(b.1) kerEr,w=L (F-Zi-1° Qi)

(c.4) degF<dses

(c.4)’ degF<dmin

(c.3) HE®D o (#0)€kerBr, v LT,

# {P€ supp(D: o (P)=0}<dges

(c.2) fEE Do (#0)€kerBr,u@H L T,

# {P€ supp(D): o (P)=0}<dnin

(c.1) #£E Do (#0)€kerBr.v&HL T,

{P€Esupp(D: o P)=0}CHBTIRETINOIANI LR -k
B e, ROBE®BL kEL, LKBRXOFAFENLERERFL2RT
¥ 5.

[(#E10]) (a.3)= (a.2)=(a. 1),

(b.4)=>(b.3)= (b.2.3)= (b.2.2) (b.2.1)=>(b.1) " (b. ), (c.4)=(c
3= (c.2)=(c. ), (c.4)=(c.4)'=(c.2)=> (c.D.

((EBH) BB TRW(b.2.1)=>(b.1)'Da& % T 7.

(b.2.1)=(b.1)": kerEr , w DL (F-Zi=1° QIWRHE»TH B, CEiRT.
RE»PLEED ) € {1,2,--,elcxd LT, 7n(Qj))=#0, » (Qi)=0, 1ief{l
2,0, eIN{jledn e LG-F)OEEMVRIELEh D, o €kerkr.u& T3
Es(w,on)=0TH%. s(w,on)=s(e,on)=Zi-1° ei-0 (Qi)n
Qi)=e;- 0 Qi) n (QIN)=0»5 0 Q) =0NErIrh 3. Thbd,
kerBr,w=L(F-Z:-1° Q) Td 5. N

Fh, XKORAKREVERIIHA (HE) HEL,
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(Bl (c.1)’ 6 (G-F)=0

k345, (b.N=>(.1)'=(.1)Td 5.

((EBH) BHBTRkWw(.l)'=(c.l)DAs 2R T.

(c.)'=2(c.D: (c.DEBEETDE, 5o (+0)¢€
kerBr, wC L (F)WB LT, {P€suppD: o (P)=0}={Qxs, -+, Qus}& B
Ct ¥, aq(w)0k3, 0€Q(G-2;-1° )T QG-DINREET .
TotE, 0xo0w€QG-NTHS. Thbb, §(G-F)*0TdHd. N

W &w, A.N.Skorobogatov and S.G.Vliadut'®’ OB ERB7Z7ALITU X
LEHEBT D FIRFETIRBEAFSEXROLICRET 5. BF
CRdI2FHHEFHEME > CG=b-H (bR BERH) tRELDH LT B 2ZLT,
HEFE7LVT VX LOFFEQORIKKEL TRD LI XD DT H 5.
@' KerBan,w*x (% 2B MOBEBARABaxHE LT
o €KerBa-n,w, o *0% & <,

COLE, HFOHLRROEERER/TWD., EL, deg(H)=h& T 3.
S(H) %, S(H)=nmax {L(j-h+h+1)/2]-2 (j*W: 0sj} T %, BEHF
ALY XARL(daes-1)/2]-SHETCOTEZRIETE 5. %, HRAB
RAYAYAL S ZAEFRLESH)=0TH S, BEZRKREMT, &5
CHEOIOTFHER:2, I —BHOL—BEERS 7LV ILE2HER

R"RET 3.

b, -RBEHET VT LA

—~BEBEES7ATYILAERRET DS EFXEEF7AITYILECRT S
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FHEO RV EICLILDOEZ —BBEEFEFT 7 LT Y XL EHE
¥FF, APRFIEEVKARALBRFEFENLEYEF»OLBEEORERL
T35 BE-MECATEFCGCERETILER RV,

@ “KerBw,wz (OB Z2X¥JZTNHNOEFHEC ACE L To € KerBu,w, o #
0 #EL, kRL, o+00FELRVEERITETREE T 5.

AT, n>2g-2%RET S. dees=mn-2g+t221T & 3.

TIZT, BRXAOH(+0)EARXNLTH EAZH SHH #D R da»TRE

deg(HW)DOH/ABLOERT ET D, ERELEIRHEH LT B EE D &

BRBOLRVWI EXEELRG L TENREYrR2EUCHRBEGOESLET S,

BT, AD0, #A228KRET .

TZT, AbLEIMAIBRES(A)EXRDLI TED 3.

S*(A)=min {S*€ N: 0= (mn-2deg(H’')+1-S")/2)-2 (G-H-H"), V H(=0

YEA, VH €A s.t. 9 (G-H-H')>0, L(m-2deg(H’')+1-S*)/2]>0}.
(6)

TBFHES =n-l, S=n-lET 35, FHILERITHIOT, —Hn-
128" (A)z0nxHE»h B, %Ik,
L(m-2deg(H’)+1-8")/2]= [ (dees-1-S")/2]+tg-deg(H" )R EE ¥ &. & BS
*(A)®, Clifford’s theorem S E I hhLETH 3. 6 (F)>0k3FE
DFEFEBRENTEFFCBEL TL (F)-1=deg(F)/2.

DEORBEOTCROEERRLT 5.

(E®12] 3JH €A, 2 (G-H-H "')>0, deg(H")= g+l (daes-1-S"(A))/

2l v %, Z ot g,
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[ (dees-1-8* (A))/2]z etz 5 &, kerEw,w= (0),

9 (G-H-H")> 02 @ TH(xDEAREFEEL, 205 bKRHdeg(H) D F /D
BH(+0)€e Akcxt L T, |

(a.1) L (H-Zi-1° Qi) = (0),

(b.3) 6 (G-H-Z i=1° Qi)=20

L9 (Kx-G+H+Z i=1° Qi) =01,

BRR YLD, ¥k, daes>gtl, JH €A, deg(H')=gtl(daes-1-g)/2]D
E &R, [(daes-1-g)/2]lz el 5, kerBu,uw+ (0, ¢ (G-H-H')>0% @ %
TH(0D)EARHFEEL, 203 biRkFdeg(WoJm/NDMABH(=0)EATHL T,
(a.1) L (H-Zi-1° Qi) = (0),

(b.3) 6 (G-H-Z i=1° Qi) =0

[ 9 (Kx-G+H+Z i-1° Qi) =017,

REAHDILD, 7k, VFHhOFAEL(b.NHLLH, b.DE(c.DDDODHILDLR
iE & h %.

BEB) kerBa.u (0, 8 (G-H-H')> 0% i fe ¥ % % deg () @ B /N fx H( =
0DE€ARHLT, L(dies-1-S"(A))/2]zeDdRED b &, & (Kx-G+tH+Z
=1° Qi)=0%7¥. Z Ok &, kerEw,u=L (H-Zi-1° Q:)C, L (H-Z;-
1 Q)= (W deEsd» 9, L(n-2deg(H’)+1-S"(A))/2]>0% & 7.

BELTO02(n-2deg(H")+1-S* (A))/2]&F % &,

deg(H') 2L (m+t1-S* (A))/2)=1(daes-1-S"(A))/2)+g=etg, kerEuw',vD
LH-2i-1° Q;)%(O), 2 (G-H'-H"") >0, ThRHo®m/ MM CFET 5.

ehlg, 02 (n-2deg(H')+1-S"(A))/2)-8 (G-H-H')MRREE & h 3.
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W, 9 (Kx-G+H+2i-1° Q) >0 RELTFE R & <.
Tt E, AVWEFINEEL T, Kx-GtH+Z i-1° Qi~IMWEHILD kE
L, ~@BRERELET. 2g-2-ntdeg(H)te=deg(J) T & 3.
(0) =kerEw . wD L (H'-Zi-1° Q)b b,

g (H'-2i=1° Q)=0» v x, H'-Zi-1° Qi~Kx-J-G+H+H & BV, 2 (Kx-J
-G+H+H' ) =0, T bbb, ¢ (Kx-GtHtH )sSdeg()MNHEHh 3. T T, J
WEHRFTHDIEODREREDRh TS, 1A, SS(A)ODEBETL D L,
9 (G-H-H') = L (m-2deg(H*)+1-S"(A))/2]. Z#h @ 2, @0 (Kx-G+H+H')= @
(G-H-H')-m+deg(H) tdeg(H')+tg-1= L (n-2deg(H')+1-S* (A ))/2]-m+deg(H)
tdeg(H')+g-1=1(daes-1-S" (A))/2)-ntdeg (H)+2g-1
Ze-ntdeg(H)+2g-1=deg(J)+tl. FET H 5.

¥ %k, dees>gtl, FH €A, deg(l")=gtl(deos-1-g)/2/% 5 i,
L(daes-1-8)/2]ze& ¥ % &, ¢ (G-H"-H"')>0, kerEBw*, DL (H'-2 =1
e Qi) (0)TdDH. Zhi#, kerBu,w# (0, & (G-H-H')>0% @ 7= T H(=
DEAREFEEL, 20 bXMdeg(MDJF/MMRH(*0)€ AR L T, des
(H*) 2 deg(H) T & 3.
deg (Kx-G+H+ 2 i-1° Qi) = 2g-2-mtg+l (daes-1-g)/2)J+e<O0h 5, ¢ (Kx-G+
HtZi-=1° Qi)=0T& 3. Z ok &, kerBw,v=L (H-Zi-1° Q:)T, L (H
-2t Q)ERdPELDL. B

TZTC, " BEEES7AITVILOFIEO %2, RO "Rz TSH
<.

@ “"KerBu,w#(0), 2 G-H-H)>0RA3XEBEDOEFH(£0)E A
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LTCTo€KerBu,wy, oc#0%#EL, R L, o#00FELBRWVE ZRITE
T#E T 5. |
MEZFEDHDIEROBEEMEHE L L Z LT3,
(BE13] AWFHHETI-—BMBERS7LT Y XA ARKL(dies-1-S"(A))/
2]JEF COBRDEITERXRIECTES. £k, TS(A)=nin{g, S (AT % &,
L(deos-1-TS(A)) /2| TOBRVEITELHFIETE B, KL, TS(A)=gD
BAEW 3IH €A, 2 (G-H'-H"')>0, deg(H")=1g+Ll(dees-1-TS(A))/2]
, TS(A)=S"(A)DHE &,

JH € A, ¢ (G-H*-H"")>0, deg(H") =g+l (daes-1-TS(A))/2]J2RE T
%.

((EW) EH12h>HE»2h 3. R

g, SSAMJEBELT—BRCROFERFE h 3,

(EE14] gzl b5 WS (A)=gth-2TdH 3. LEL,
h=max{deg(H)-deg(H"): VH(*+0)€ A, VH €A s.t. & (G-H-H") >0,
L (n-2deg(H")+1-8S" (A))/2]> 0} (7)
&Y 5. ﬁF#b:yElH(WEO)G A, FH' €A, L(m-2deg(H’')+1-(g+h-2))/2]>
0, 2 (G-H-H') =m-deg(H)-deg(H’')-g+tl=1, deg(H)-deg(H')=ho & & &,
S*(A)=g+th-2TH 3. ZhUABSLWES (A)=0,8"(A)<g+th-2T & 5.
((ERH) VH(#0)€ A, VH E€A s.t. 2 (G-H-H')>0, L(m-2deg(H')+l
=S (A))/2)>0w B L T Q9 (G-H-H')=L(m-2deg(H')+1-S* (A))/2])> 0w &
T 5.

9 (G-H-H') =2 max{1l,m-deg(H)-deg(H')-g+1}T & 5.
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m-deg (H)-deg(H')-g+1= 0 & & &, n-deg(H)-deg(H')+lsg. % hig,
h+g=deg(H) -deg(H')+tg=m-2deg(H’)+l. T o & &, |(h+tg-2-S°(A)/2]=z
L(h+g-S" (A)/2]-1= | (n-2deg(H')+1-8"(A))/2]-1= | (m-2deg(H’)+1-S"
(A))/21-92 G-H-H") MW WO T bHEHYUDDT, ST(A)=gth-2Td 5. ¥
lgth>27% 5 &¥S° (A)=gth-3TH 5. n-deg(H)-deg(H')-g+tl2 1D & & i,
m-deg (H) -deg(H') 2g. # hi#, h=deg(H)-deg(H') =g-mt2deg(H). 2 (G
-H-H') = n-deg (H) -deg(H')-gtl. Z D& &, L[(g+th-1-S"(A))/2)=1(2g-
nt2deg(H)-1-S" (A))/2)2 L (n-2deg(H’)+1-S* (A))/2]-8 (G-H-H") A v >
TLbHRHILODDT, S (A)=g+th-2Td» 5. |

[#%15] g=1, IH €A, @ (G-H'-H"')>0, deg(H") =g+l (dees-S" (A)
)/2], THEh=1R 5SS (A)Sg- 1KLL, ZOHBFRACHET 3
—MEBERS7LITY AR B[ (dies-8))/2]EF TOMDEITE 2R
ittt 3. O

TZT, PEPHERELA={P,2P,3P, -} L EHARDOS (A2 HEET
5, —#w, 92 (G)=r, deg(G)=m& ¥ %& &, r=29 ()= 9 (G-P)=--
20 (G-mtHP)=0& KB, F &, 2(G-jP)=202 (G-(G+DP)E L& 2 (G-(
JtDP)+1s o ¢, {a€ N, 2 (G-aP)= ¢ (G-(a+1)P)+1} kb & 5 Er@&E*E
5. Zh2BBHECEX{ar,az2,"--,arl BE, HRPTO G EHERI &5
{ar,az, +-,ar}#= {0,1, --,r-1}® & &, HMP%k G Weierstrass point
EME. B, G=nPo k &, {ar,ae, --,arl#={0,1, -, r-2,n}0 & &
WP Weierstrass point tMEh ikt tEEL &

PHMG Weierstrass point & % Wi, =mnPTPA Weierstrass point @ &



g, ST(AYRDEVELE & 3.
RE—BOBEHETCHLE>TF*PEFILEVWRKZELRFEENREHRAF,
AFOBHEYRFI»PLRIEEEORIEELET S, EL, ADO0FE
T35 ROBEBEARE LS.

(EE16] ACHETI—BBEES7AVIT VAL, F CHETDIESR
BE 7MY AL LD LEITERENDE LIV, TRbb, kerBr,u=L (F-Z;
=1° Qi) = ()% 5, kerBu,w=L (H-Z:i-1° Q)= (0)THH, k& x
kerBr WD L (F-3 i=:° Q) TH 2 Th, kerBu,w=L (H-2-1° Qi) # (0)
T X 5.

(RE®3) kerBr.wN L (H) =kerEw.w, L (F-Z:-1° Q)NLMH=L(H-Z;

1P Q) A5 EH»PN B B

5. L{dees-D)UBVTEOBFT VT YT

E?&S‘-@%?JLH’UfA%jZﬁk(&@?4?“70:%0“(3125'“1:?‘%. &
BFFi,Fe, FsURNMTIALNBEFES 74TV AR, FF;CHHE
THIERFTES7NVNT VAL REINCERITTSHDT D 5.
R.Pellikaan'®’ & S.G.Vliadut‘® X 2g=dses [4g-2=n] 2EET 3 & AL 7
HEFEHEE70T) ZLANR [ (daes-1)/2]ETCOTERRETCEHZ EHEFTRL
TWwd., ZIZTWR, —MHiKl=sdies [2g-1=n] ELCHAEFTNEEXEES 7L
TY X AN (dees-1)/2]ETOFERRIETCEZC EE2RT. D= {F:
FRX L odeg(F) =k 2FAF}, D3%2sEOILF V7 UviEET 5,

k<0 & 2@ Dv=0t ¥ 5. Pic(X)%, XLtoFEENLREFLED X
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H¥FrEELLEEOoORTMERH LTS5 T hzX0 Picard group & M 5.
MF, BFRIXRTCFAEENELET S, FERERFETDHEE, ZOPic(X)K
R 2E2[(FlEET. Pic(X)DTDI BEREAMNOTH D bDE£EEPic
X)oEHBEERTRI R EPIcP(X)ERT. Pic® (X)K XD Jacobian
ELMEIRDZIOTZIITRI(X)ITRTZIERT D, sts22B 3ERNU
Y43 BRYCEPROLICEET 3.
Y. D> J (X)s™! (8)

F=(Fy,  +,Fs) > ([F1-F2l, -+, [Fs-1-Fs])
(WBREL7] (st (5)) Oéaéﬁf;%bf, Image¥ ,sC
ImageVosTHd. Fh, V24, Thbbdlnage¥e®=J (X)) ' T
3. Tk, (D)< (# I (X)) "'"HHE, VRS TRL, kB,
#D<#I(X)aH W, log# J(X)/(log# J(X)—log# D)<shk 3
BRBseH UL T(#DO)S<(#F I (X)), TiRbbU SREHFTRV.
O
(WRE18)(xw (5)) HULXMNFqLa a maximal
curve £ § %5 &, Ve 129G 2HTREZY, R Lqg>47 3. O
(HWE19] (XM (6)) qz3TD L &k, HI3sHEEL TV 1°RLH TR
B, LELSEFSRICHELTEASHERNOA-X—-Td 3. O
(MRE20) (MR (6)) q=216D & ¥R, HEgATHTAREVLECTLRD D D
SSHEEL TV 1SREHFTREL, EARLSEFERECELTEY S
HRAX0A - —TdH 3. O

BT, RKOFEEXRTE N 3,



(E®21] Vo-1*REFTRVWERET 5. 27 L, 1=dses [2g8-1=n]

ET 5, ok E, YINEXRERBZALNITY XALT, L(dies-1)/2]F T

aul

"
ERRIEEZ N I,

(EB) #WRE22%2 2 K. N

[ 1] R.Pellikaan'® & 8.G.Viadut ® & Wo-1° k28 T % ¢ » D 2gs
daes [4g-2=n] RO W, YUINEFXEHEZT 7L TY X A TL(deos-1)/2]% T
DFTERRIETEDI I EZRL . B, FHig-2=nk (c.4) deg(F;)
<dsesPRIETHHHDDLDTH 5. F 7, R.Pellikaan‘® @@ V-1 &
HTROVSEOWDODTHLHEEL, Z0LEOsRNIOELSEADOAL —X —T
A5 E0FHEREL T 3.

EB2IBXROBE»LE LN DB, LB FHEL2RXBBELILLS (c.4) DK
ZEEXRL BV,

[(#RE22] Vo-o*REFTRVERET S, L, gzazl. % zdges
2a[mz2g-2+ta] & 9%, u=1(dees-al)/2]/E B E, Ve RE£HTD
5. #ZCF=(F1, - ,Fs)€eDg+yvs, supp(F;)NsuppD)=C,1< jsSs, %
Voru®(F) A InageVo-"KEENBTVWDIDOET S TOL & esukT?
Y, DBV EDODI(ISIS)REEL T,

(a.3) deg(Fi)=gte

(b.3) 6 (G-Fi-Zj=1° Q;)=0

L2 (Kx-GHFi+ 2 j-1° Q;)=0]

THD. Thbdb, ZoFBadgk (@ D, (b.D, (c.DDOFTRTRFEITE L Hh

3.
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((F) Ve-°REHFHTREVI ELS, F=(F1, ,Fs)€ Dg+u®, supp
(F)Nsupp(D) =@, 1S jSs, TTeu® DAV OREEENE LD O
WHEET S Q0=(Q1,-.0Q),Q1, . Qe€suppD) EFTH. T I7T, TR
Di(lsiss)H®LTQOG-Fi-Z,-1° Q)= HERELTFEZ &L,
FEOi (1Siss) TRHLTOITRZOVEE —RXRMY v Q' (Rat(X))T
(0 i)Z2G-Fi-2Z ;=1° 2 WMETLOREET S, 1A, rThowFE
— XM ECHETIRFREBFLEELETDIEZDOTRTHR-HT S,
hEKxeRT., BERFTHD. Ei=(0i)-GtFi+2;-1° Q;20& B <.
deg (BEi) = 2g-2-mtgtute= 2g-2-m+g+2u= -deest8+2| (dees-a) /2] g-ad &,
EiW ik Ag-all T (degEi=b& ¥ %) 0)%"}}][@%’6&%. Thbb, ik
ELRBZROTIE-Fi]l=Kk«-[G-2;-1° Q] THB. Thabd, FEDI,
ie, 1=1i1,i25s, WEB L CT[Ei1-Ei2]=[Fi1-Fi2]Td%. Zhox,
V3(E)=Ve+u*(F)TH A, Zhid, InageVosClnageVg-.CFET 3.
Thbd DI EDLBVPED2DI(ISISs)KBLTQG-Fi-2;-1° Q;)=

()¢ & 5. |

6. vyl

REB BT B o A N.Skorobogatov and S.G.Vladut W 2% EKEFEE 7
WY XL2HULIEWNLT EFEFT7LIYVILEBERS 7L Y
ALZ2EHLWXE—BOCHEELE—BEEES 7 LTV ILREREL 2. %
LT, —MBEEESZ7ALITY) XIS E, EEXEE7LITY X ALH D0

REBERS7LVLT VL LHSBUUEBLTEIVITEENOE W IE



ERPEBRTEIILEERLE EHE, ZFOIE#RRIMERIET 5 F MK
BEx k., ¥k, —BMWEHLgSdiesE N L TI=Sdaes [28-1Sm] &L T
LAUFIRKE B 7L T ) R LN (dees-1)/2]ETCOTERLRIETES &
¥R L L BB ZOPATYRAOBBEEEOF—F— &0 KT
T, HEHEAEEOLX-—X¥—RBROOGYTHEE XL N DB, kL, L(ddes-1)
JB VT ER*BETIAUINEFEE7 LTV XL 2 BI D TR Tery®
(F) R Inage¥P -1 EHENZTWF=(Fi, -+, Fs)€ Dg+u®, supp(F;)N

supp(D) =@, 1= jSs, *RODZLERS 3. Lorl, ThREERTE
hfh%%@OE%%&%?%&&%%@%%T&%.&k,ummﬂ)

/WVETCOBRIVITERABRKROEBRETHIA, TORMRLVESBROBET D 5.
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