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0. Introduction.

C ZAMBUL Q LIcERShAHMMHE T3, FRB 1 I2HL
T, K(1) = Q(C{1]) % C o 1-F4 4tk C[1] omfFE%: Q C¥m
LE#Ed3. ik K(1)/Q Ik Galois ikTHhB. Cl1] MR
P1, P2 ZEETBZ2ICED G(1) = Gal(K(1)/Q) i GL2(Z/12) @
MABRLABZILMNTES.

C MEHEEEZBOLE, C DECHEREIR E = End(C) kb3
B 2Rk k= Qv d) o%Bi(order) 2 2%. O E, k-K(1)/k I
abelIA K TH > T, TOWMKRIZBITZEA T 7 )WV O5 R BB
MICEoTHEULLDMOTWS. LENMNST, XAk K(I1)/Q iconwT
HEhbhoTWdenWx3d. ULhL C NBBEEZRFERVWLE,
Thbb End(C) = 2 @ EIZIE, G(1) E—A%IClE nonsolvable grou
p &b, K(D/NQ IZBI3F[AOABMEMIZOVWTIEHED LL<ME>
TWwiWw. ULH»UL, K(1)/Q ik nonsolvable RILKTCOEATFT7 VS
BOBTIZOWT, RREERNED, M DORTFNOLIZBDZWE
ERELTVWS.

ITE, C MEBEEZBELVWEAICL. LA p B K() T
REMRT B%M4H, C @ reduction modulop 2 C LT, C OF
B e BABE B 2Rk order @ FHi5FER (class polynomial) %
WTHRETERZL2WETS.

1. &R & BAMIC X3 0L KRR

N % C® conductor 2L, p Z p ] IN ZHETERHETS.
K(1) icBWT p OLICHDZ—DDFESD Frobenius &EMf%E o(p) &
T3, op) i 6(1) EBYZEBERVT—HIEES. olp) Of
BREBERDBZENFLOEETHSB. Cl1] ~ 2/11 + 2/11 Eh 5,
ZFO—HOERT P1, P2 ZEDHT, (1) OXB%Z 1 %,
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P1

P-la(p)_
(1-1) [ = 91 (a(p)) [P

2‘1, p1 (a(p)) e GL2(Z/12)
CE-TEETHL, ot IRFTHS. » I2&D G(1) < GL2(2/1Z)
tEx5%.

C ® reduction modulo p 2k hf@5h 3% C 95, T
EERE Py LICEEShAHMMMRE235. DL E, P1,P2 mod p
it well-defined TZNn% P1,F2 ¥M< ¥, n % B Lo Frobrnius-
mp LT, (1-1) &b

7x(P1) P4
1-2 =
(1-2) [n(m] o(p) [ Fz:l

MEDED. T Fp -HHE CTF) OEBE Np LLT, ap = 1 +
p-Np BLLE, olp) OBEAEZHEN fo(t) H
fp(t) = t2 - apt + p (mod 1)
TtH5ExbNB. HAOZHKAOHMKZE dp = ap? - 4p & BL.
1} dp 2250F, fo(t) X mod 1| CHEBEZLEEVWOT olp) Ot

BRE—EBENICEES. LENST, ZDIEDVWICIESHBROBEFNDD
SoltWiB:

dp b 0
(—) = 1= a(p) ~ P ord(e) | 1-1
1 [0 b’_|
dp 0 P
(—) = -1 = a(p) ~ , ord(a) ] 12-1, ord(e) [ 1-1.
1 [ -1 ap_

1ldy &I, fo(t) OHEIZ D TBL,

b 07
a(p) ~ [_ b l g a(p) ~ [

b l'l
0 -

0 b

DWIhDNTHBH, COREMNHELW. olp) OMEIE, FIHOEE
ik ord(o) & 1-1 OMWED, ®BEDBEICIE ord(o) (X 1 THID
ha. COXMZEDT=WN. ROFERMAShTWS.
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S (EFR [sh] )

Hide Z5IE  olp) ~ [b 1‘] .
0 b_

COHER, D]ld OLEOHZMVHBLULTE->TWADEN, *
OPFEIEBRLERZMEE, » NEL2METS, T42bb, op) =1
THHEHORLEEKRKDBIENZEFhTWS. EHE,

o(p) =1=> ap = 2 (mod 1) MDD 12 | dp
(CorE p =1 (mod 1)).
Wiz,

ap = 2 (mod 1) ;D> 12 | dp

1 17
= o(p) =1 FzlE a(D)N[O l

1
cprE 12N ThHB. Co 1-4&5 Cll] Z2ZHW3E,
a(p) = 1 & T[1] = C(Fp)

1 17
a(p) ~ [0 . | & T o Fhh-BHED 1-part & cyclic .

RGBT, Cl1] 240 F-FHE 3% 4%2 C oA
FIRER Ep = End(C) 2B BH{kMi(ring class field theory)
ERAVWTHRRZZLZHELT 3.

2. Class polynomial (X% Ep OE

C oECHEMBE B = End(C) 2938, B WHD 4nlihsE
=R 2RI (order) 12725 . WIHEDHGIZ p IX supersingular
THHREWW, BEHOBAICIE p Ik ordinary THBLWS. p M
supersingular TH3EHICIE ap=0 (nod p) TH3 = LABEMND
+4THB. ZOrE, Frobenius map. n: x = xP & Ep OxT

a2 - ap a+p=20, dp=apz-‘4<0

EHI=T. ZZC, 1 -ap +p=N = #C(Fp) .
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g, p 1 1N 2D 1ld &93. CO&E,pla &b,
p I ordinary prime TH%. ULEMN->T, b i & 2KHK k=
Q" dy ) DBHB order THB, B OHHIKXE d LT 5. 2Rk k
OBHEE 0, WHKNE D 2TBL |

0o En 2 Z[ﬂ], d=02D, dp =(392 d

(c, cp WCIEEHE) ¥423. p ik ordinary THBT L&D, p Ik B

TREMRULT p= (1)) & 220FEATF7NHEERB. i(B) %
Ep (29 KM modularBd%X J iz 438, K = k(J(Ep)) W& Ep
DOBRFULT, RMEDILD.

[K : k] = h(Ep) = Ep OFH.

&5, FATTW (1) & B THRIAENS K T ZL243HT 5.
(7) OLICHZ K O IROFEAFTF7NV 1T

J(Ep)mod T = je (= jc mod p)

ZHETHORED. BEBEEMLD, K EERIh 28008 G
CRD 2R EHET OONEET S ENDNB:

(i) End(Cy) =~ Ep

(ii) Ci mod 1 ~TC over Fp

(= jecrmod I = jc mod p = jec).

— iz, Ao d ZHOE 2D order 0 = 04 ITBWT,
ZOHHAE h=hd) 2L, LI, ... .In ZL4F7VEORELT
LE,

Pa(X) = (X = j(I1)) +++ (X - J(In))

i -0 nonicRBNZHKXTHS. Pa(X) Z 00 OBWMFHEA LW
5.
#l. P-3(X) =X
P-4 (X) = X - 1728

P-15(X) = X2 + 191025X - 121287375
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Pa(X) & ke = Q(Vd) LTHEHNT, Pa(X) O k¢ EDRINGFE
£ Kd I& 06 ORFAEES5XD. a 2 0 OIXTT Na=p D a#4a
23bDrT3L, (a) I 00 DEASATT7NT K ICBWTRLESR
T5. (0) OLkHS ki ORAFTID 10% 1 LTBLE,

mod 11
{i(I1), ..., J(In)} ——= {jeFp: Pa(j) =0} cFp

FHRTHS.

ChEbh&RBbLbMh3d. b ClcbE->T, C @O j-invariant %
jce eQrdBHLE '

EBp =00 © dp =cp2 d m»D Pi(jc) = 0 (mod p)

ol
C: Y2 +Y=X3 - X2 A=-11, j=-21211"

p=101  ap = 2 Np = 100 dp = -400 = 102 (-4)

| J = -51 (mod p)

=10 P-a(X) = X+ 90 (mod p)

cp=5 P-16(X) = X + 51 (mod p)

cp=2 P-100(X) = (X + 59)(X + 32) (mod p)

cp=1 P-aoo(X) = (X +97)(X + 64)(X + 24)(X + 7) (mod p)
EoT d = -16, Ep = Z(4/-1).

3. o(p) OYE

SECOREMICID, AABKkLELSIh M C IBWT,
p % p ) 1Ny T%H% ordinary prime £ LT, T % C @ reduction
mod p, Ep = End(C), Ep ¥IBX%E d £33. C @ Frobenius map
ZFakl, B 0o BEKKICBITS (n) oFXRFOVLDZ T L
THLE, K LICEEShSHMME ¢ T

" End(C1) =~ Ep , Crmod I ~C

RALOMEETS. K(1) %Z Ep @ conductor 1 o BEHKLIT 3L,
KD K26 ol 445 Ci[1] @ x-BiEsR4 (Weber function @

[$1]
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)& x(Ci[1]) Z2&HMTBickbBLEND. LENST, KM
BhiiD: d <-4 QL &

x = %1 (mod 1Ep)
& (1) X K(l) TREAMTS.
& x X x(C1[1] mod M) = x(C[1]) Iz trivial IcfEMHT 3.

& o(p) = 11 .

a;ﬂ-lm—
2T M= —2—, l1ldp =¢cp2d b,

1f1a OREDFT,

llep = x=ap/2 (mod 1Ep)
(Ep/1Ep)* T ord(n) | 1-1
= ord(o(p)) | 1-1

4

1LY e = (Eo/lE)* T 1] ord(x)
= 1] ord(a(p)) .

pickil
C @ j-invariant % jc &93. 1ld DL Z,
(i) dp = cp?2 d, Pa(jc) = 0 (mod p) ZHETHE 2:RD order
OB d BME—DHFLETS. CDOeE Ep = 00 BRILTS.

b 0
(ii) O(D)"'[ ’ & e .
0 b_|
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