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0. Introduction.

E Z08{E& k FEZ XN elliptic curve (= abelian variety of dimen-
sion 1) 9%. & ZEREULTE O 2 F558246% B[], kI E[2]
DEZE2EZOITMICTCE2HE K 2958 K/ k & galois ILKT,ZD
galois #% G <. E[2] & Z2/87 F rank 2 0 free module ¢ G O&
TN ZTOHCHEHEZSEREITI LD ¢ OBRERENR

p: G — GL(E[R ]) = GL(2, Z/&1Z)

NESND. ENEREEZDDODEEICE K/ kK TEREWICIT abel ATH
DTEBEERICEST, & o) BB5A K/ k OBBGRUMEEIZFEL
CERARBERTWS. E BEBEEZDERZVWEEIZE, K/ k E—&ICIE non-
solvable 72 GL(2)-KTH-T, FOEBGROZHEREIZODVWTEHE H XL
AMenTWwigWw., ZIZTE, K 2HERT 20X EBEKMZBRICOVWTE X
5.
DFCHENTAAREAFENICEHANLEEREGRORITHELATWS D
DTHHN, EBRILHETILRP2LHHETHH I EHF W, Eilt, computer
0 X2 RRLBsysten BFEVDOT 2o T, AR BER BB RIS
Uy o nz0BE URENERICERECTCESXDICk>k. 22T,
REDUCE ZHEA LT TERWLOD O EERZHENTS.

1. K/ k ofR&k
EBEBEEZDEZVWETS. ZobE, AREOHND 2 ZBRNT,
p(G) = GL(2, 2/212) THBIBASATWVWS([Se]).
UTCcldEnrzdiz, k= Q »D p(6) =6L(2, 2/21) EREL, %
DOEE, 6L(2, 2/2 1) OEBABICHIGT A2HEEZROLSICKT.
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1 = Q(x(P),y(P); PEE[2])
{+1} Q(x(P); PEE[2 ])
(z/2 7)~ = Q(w(P); PEE[L ])

SL(2, Z/2 7)
GL*(2, Z2/2 1)
6L(2, Z/2 1)

QE)  (&=1 OER o -FH)
"= QWm) (m= 2 =1 (mod 4) )
= Q

1

b em orm o B e DR
1 -

2T, x(P), y(P) EFh=2h PEE O x- EiE, y- BEREL,
2
GL*(2, 2/2 7) = {A€GL(2, Z/2 7Z); det A € (Z/21) },
w(P) = (x(P) + x(2P) + ... + x(((2 - 1)/2)P)

v 5.
2 =z 5 k&, SL(2, Z/2 1)/{+1} ZFEumBBEchB o X KL
RKE/QIE) B bHEKFEWNEDITHD. UTTR, ZDEKICODWTEX .
#£ K’ 1& invariant j = J(E) OATEZZ I RBEBIEDOMS. Ko T,
2 3
E: Y =4 - aX - a (j = 1728a/(a-27) ,i # 0, 1728)

PBNTEWN. 2 >20rE, EOEP 2oV, Q= ((2-1)/2)P,
0= ((0+1)/2)P EBLE, x(Q), x(Q°) Hrbiz x(P) OFBRTH-T,

PetEfe] & Q=-¢Q
& x(Q) = x(Q7)

Xb, H8ZEH->T X = 2x(P) LEERBLT, £-F2HEX
f2 (%) =0 '
/8%, ZoeE, K k2 ) orMEEL LTEZS. 22,

-3
=2 f2(X) = 4X ~aX —a
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2=3

=5

2=17
£7(X)

4 2 2

£3(X) = 3K - 6ak - 24aX - a
12 10 9 28 27 2 6
£5(X) = 5X - 62aX - 760aX - 105a X + 480a X + 60a (5a - 16)X
35 3 4 3 3
+ 1392a X - 5a (252 - 1536)X - 160a (a - 80)X
4 2 4 4 2
+ 10a (5a - 96)X + 8a (25a - 640)X + a (a + 128a - 4096)
24 22 21 2 20 219 2 18

1

7X - 308aX - 7888aX - 2954a X - 224a X 28a (709a - 6128)X

3 17 3 16 3 15
185136a X - 7a (5033a - 326784)X - 896a (Tla - T408)X

-+

4 14 4 13 4 2
8a (10283a - 307680)X + 19040a (17a - 896)X - 28a (3997a

-+

12 ) 11 5 2
42496a + 530432)X - 448a (2715a - 46496)X + 56a (753a

10 5 2 9
85200a + 941056)X + 224a (3801a - 133120a + 222208)X

6 2 8 6 2
Ta (2239a + 475392a - 16158720)X - 128a (841a - 82160a

-+

7 § 3 2 ’ 6
1781760)X - 28a (527a + 27200a - 1310720a + 6422528)X

-+



1 2 5 7 3 : 2
- 112a (1023a + 12032a - 1056768)X + 14a (93a - 38400a + 450560a

4 7 3 2 3
+ 13893632)X + 224a (15a - 5440a + 118784a + 458752)X

8 3 2 2 8 3 2
- 28a (7a - 528a + 55296a - 1245184)X - 112a (7a - 512a + 18432a

8 4 3 2.
- 262144)X - a‘(a + 640a - 53248a + 1572864a - 16777216)

2=11

60 58 57 2 56 2 55
f11(X) = 11X - 2794aX - 185768aX - 20769la X - 2332576a X

2 : b4 3 53
+ 44a (115749a - 1677968)X + 137416752a X

20 10 9 8
- (52 M5 1ROHE T &H8 ) - a (a + 4480a - 1208320a

7 6 5 4
+ 244318208a - 23035117568a + 1022202216448a - 17386027614208a

3 2
- 219902325555200a + 14073748835532800a - 216172782123783808a

+ 1152921504606846976)

83
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AHRERE L KO TE,

deg(f2 )

t

(2 -1)/2

2
2(2 -1) (2 +1)/2

[K’: Q]
MEL D 3ILD.

2. K K KBUBEATFTVOME

FHp OK/k EBIZHBOKETF%HFAS I &I non-solvable galois
BRI 2 HEEH O—RIEOWEEZBDINZE LTELOHEEOE
Hd 325 Thb.

E »% mod p IZB§ L T good reduction ZFH e &, 20 GF(p)-BEHLSOER
Z1l-a(p)+p &BWT, alp) ZEHS. p B 2 A(E) z&EbH5ZHN
E&E p ikgalois A K/ kX THRAEWTHS. COE&E p O Frobenius &
¥%E o(p) 9B,

2
det(tl1 - p(o(p))) = t-alp)t+p (mod £)

MEE DI D(ef. [Sh]). Zhkb,p WK/ k TRE2ABEITIRS
p =1, a(p) = 2 (mod £)

WE DO BARNS, alp) KUT, p MK THELAMTIHARMEES R
BILETECOAL. Fk, alp) 2HBZILbE TP LVEETHS.

pl2 A OLEF,—BIC) IFETS. FBOBEFICOVWTIE [Se] Itb3
D, LW Eikbho Tz, '

—gic, galois A L/ k 28 k Lo BEUSER f(1) OBMIBEHKL LT
FREINTVABLEE, kK OXAFTNV b O L KBIBAROBTR, p »5 1
OHFR D) LEWCERED, p OFAK B33 1(X) ORISR
DEES. plD(E) OrEH, [ EANTHBORFNDNS.
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iz L/ k H abel IAkOEIZIE .

| [L: k] = deg f “
MDD, Thicx U T, galois B S non-abelian @& Xiidk, deg f &
ERRE (L - k] KHERTHPEDMELL RS, e ZIE, Gal(L/k) B n &
HEREE Sn &5, BAKE 0! KHUT degf=n Lin3. COLEK
&, HERER e dh<l, BXAONERER » BRESBRIBINE>DE, f %
mod p TRZ2EXRLSBIBNEIDEEAULENSBABICEI D BN S.
L =K OBfa, '

K: Q] /deg £ =8 (2 - 1)
CHBN, L -EHAFER 10 ORBEEEIZDAZN. 1. LBLT,

K> = M(&) = M-F, F = MNF
Gal(K’/F) = Gal(M/F7) = PSL(2, Z/2 1)

WEHTSE, p 0K KBUZHRE, p O N KBUHBESZDbhh

W, w(P) WEELD, S P OERTINE &8 OBIPBOHRTEL DD
5, k F o+l Roxchh, TOEEHERZ
gh (X) =0

E3Bde, gl (X) & w(P) @ x(P) &k2ERLFSHEX 2 (X) =0
MERDBZEMTES.

w(P) = r(X)/s(X), (r, s € I[X])
- ged(s(X), f2 (X)) =1
&£h | '

s(XHHyt(X) + £f(X)u(X) =1, (t, u € QI[X])
W9 s, t BROIFBE

: w(P) = r(X)t(X) € Q[X] , \
rEIFB. K = QX & QLo AKX vector space E5 w(P) OHE
THEAMNGFETES.

UL, CO—HOFEORFEASG CERL. ZZILBALEY XFT LZ
SELFES B BELRS.
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=3 QEEE, g3(X) = 13(X) LD oOFEsRNA, 255, T QL X0l
RDOE>I122%5.

: 6 4 3 2 2 2 2
gh(X) = X —5aX - 40aX —52 X -8 X - ba

6 6 5 10 4
D(gb) =-2 3 5 a (a - 27)

8 6 5 2 4 23 2 2
g7(X) = X - 84aX - 3024aX - 1890a X - 18144a X - 28a (23a + 3024)X

3 4
- 11664a - 567a

64 16 7 20 6 2
D(g7) =-2 3 7 a (a- 27) (280%9a - 84035)
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