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0. Introduction.

C ZHHABA Q LIcERIWAEMMRETS. FFEB 1 oL
T, K1) =Q(C[1]) % C o 1-FH sk Cll] o/EEZE Q &M
L=k d%. ik K(1)/Q & Galois v KT¢H 3. Cl[1] ol
Pr, P2 ZEETHZLICED G(1) = Gal(K(1)/Q) X GL2(Z/1Z) @
MAPMELRZZLNTES.

C WEMFEEZDHODLE, C OHHFRER E = End(C) XH3
B 2Rk k= Qv d) o%B(order) 2%, ZorE, kK(1)/k i
abeliILKTH > T, TOWRIZBIIBFEA T 7V D53 ek AIE R EBETR
MICEOTRHELL DD TWS. LEMST, K K(1)/Q o0 T
HE{bhoTWwdetnwxs. LML C NEHRLEEZREZRVWLE,
Thbb End(C) = 2 ¥ E2iE, G(1) IE—ARICIE nonsolvable grou
p b, K(1)/Q EBI3FR/AOAREMIZOVWTIEHE D LM
TWiRW. LML, K(1)/Q Ik nonsolvable RIEKTCHOEATF7NVE
BOBTIZOWT, RREERNED, DRDOBRTFNOIZBLZVWH
ZREELTNWS.

ITE, C PEREREKZEDERVEAICL.ER p MK T
SEDRTBELH, C 0 reduction modulop # C 2 LT, C OA
B e BB E B 2Rk order @ RiFEK (class polynomial) %
WTHETER 2L E2WETS.

1. &R ¢ BBIc k3 2R EM X

N % C ® conductor 2L, p % p [ IN ZHE=THEMLTS.
K(1) icBWT p OLIZHB—DDFE D Frobenius E%E o(p) &
T3L, olp) i G(1) KBWBHREERVT—RICEES. olp) OH
BREERDZ N BLOEETHS. C[1] ~ 2/12 + I/11 Eh b,
ZO—HO%ERIT P1, P2 ZEDHT, G(1) OXRBRE 1 %,



193

P1u(D)— _ P17
(1-1) [sz(l’)_l = 1 (a(p)) [P | ei(a(p)) e GL2(Z/12)

Y
L TEETBE, pt IRFTHB. » I2&D G(1) c GL2(2/12)
EEXB.

C @ reduction modulo p 2k h#ESh5MfE%E C 93, T
EERE Py LicEEShA2HMMERE235. FO& &, P1,P2 mod p
i well-defined TZN% P1,F; W< ¥, n % B Lod Frobrnius-
mp & LT, (1-1) &b

a(P1)” P~
1-2 =
(1-2) L(m_ a(p) {Pz_
MDD, Co Fp -FHA C(F) Offifx Nop LT, ap =1+

p-Np BLEE, olp) OEAEZAL fH(t) A
fp(t) = t2 - apt + p  (mod 1)
TE5x5Nh3. HABOZHAOHBAE dp = ap?2 - 4p & BL.
11 do 2BIE, fo(t) I mod 1| THEBEZLERZWOT olp) O

BRE—BENIEES. LEMST, ZDEHVICEIBROBEFNDO,
S2REWxS:

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

Ildo &L, fh(t) OFERZE b I3L,

b l"l

(p) [b 0_| F =i (p) [
7P 0 b_ - 7P 0 b_

DODNIhAMHTHDH, COFENHELW. olp) ORMIE, WHOBE
2k ord(o) 13 1-1 =N, 7&%?0)9%%!;@ ord(e) (& 1 ©HIb
Yhz. ZOXMEZDITEN. ROBEREBAShTWS.
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ER(ER [Sh])

1lde Z251E  o(p) ~ [b 1I

0 b_

COFERE, 2]|d OrZTOHNRELLTE>TWBEIOEN, %
OPFZEBRBERRME, r MEL2METS, T2bDb, o) =1
THHEHDORMFERDBIEBIEFLTNWS. K,

o(p) =1=> ap =2 (md1l) > 12]dp
(CorE p =1 (mod 1)).
Wiz,
ap = 2 (mod 1) > 12 ]dp
S o) =1 FEE o) ~ B 1|
corE 12N ThB. Co 1-45 Cll] Z2ZANnW3eE,
a(p) =1 & C[1] < C(Fp)

1 17
a(p) ~ [0 . l & Co Fh-FHED 1-part 1T cyclic .

WP T, Cl1] 24N Fo-AHE CR3%4% C oHCHE
FIRER Ep = End(C) & Z 2B 2M KM (ring class field theory)
ERAVWCHRRZZLZ2HELTS. '

2. Class polynomial =X 3 Ep OE
C OECHREREB:% Bp = End(C) 29 BL, B &bD 4niilkZE
=1L 2% (order) 2725 . TFHOBEIC p IX supersingular

THHRELWW, BEOBAEICIE p Ik ordinary THBEWH. p N
supersingular THD=HICIE ap=0 (mod p) THBZ e MNLTEMD

+aThd. D& E, Frobenius map. n: x = x? |k Ep DT
a2 —ap n+p=0, dp=a02—4<0

BHET. ZZC, 1 -ap +p=Np = #C(Fp) .
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U, p ) 1N D> 1]ld &93. CDLE,p ] ap &b,
p I ordinary prime TH5. UEMN-T, b & B 2R&K k=
Q(V'ds ) DHB order THB, B OHMRE d 293, 2Rk k
OEXEE 0, WHRZE D 2TBL |

0> Eu 2 Z[ﬂ], d = Czﬂ, dp = sz d

(c, cop WWIEEM) 23. p ik ordinary THBZ L&D, p Ik B
TREABRULT p= (0)(&) & 220FEATF7NVHEERS. (k) %
Ep (29 KM modularBd% j 2L, K = k(J(Ep)) & Ep
DOBRFUET, RIMEDILD.

[K : k]l = h(Ep) = Ep KiK.

&5, FATTW (1) ik B THREFENS K T ZE£MRT 5.
() OLICHZ K O IROFEAFTF7NV 1T

J(Ep)mod M = jc (= jc mod p)

ERETHOELD. WEEERLD, K LRI HEMMWS G
CRD 2R EBET HOREET S L BDNB:

(1) End(C1) ~ o

(ii) Cr mod I ~ T over Fo

(= jecrmod M = je mod p = jeo).

— iz, BOHBK d ZHDE 2R4ED order 0 = 04 I2HBWT,
ZOHH%Z h=hd) L, I, ... ., In ZAT7NVHEORELT
L E,

P (X) = (X - J(I1)) -« (X - i(In))

& - monicBRMENEHKXTHS. Pa(X) & 0¢ OFWMBEHA & W
5.
#il. P-3(X) =X
P-a(X) =X - 1728

P-15(X) = X2 + 191025X - 121287375
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Pa(X) I& ke = Q(V'd) ETCHEENT, (X)) O ke LOBRNGE
% Ka Ik 00 OBRTWEESXB. a %2 00 OILT Na=p D a #4a
23b0rd3L, (a) I 00 DEAT7NVT K IZBWTRES R
T5. (0) OLkHS ki ORAFT7LO 10% 1 LTBLE,

_ mod 1
{i(I1), ..., J(In)} ——= {j eFp: Pa(j) =0} cFy
SRR THB.

ChEDRMBbND. bedD CIEHBE>T, C O j-invariant %
jc eQITBHLE '

Ep =00 © dp =cp2 d D Pal(jc) = 0 (mod p)

Bl
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-4 (X) X + 90 (mod p)
cp=b 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)
0T d = -16, Ep = Z(4/-1).

Hi

3. a(p) DYE

GECOMRMICED, AHBK LRSI =HMAIE C 2BV T,
p % pJt INp T&HB ordinary prime ¥ LT, C % C @ reduction
mod p, Ep = End(C), E» OHX% d 9%. C @ Frobenius map
Zartl,b o BEKKIEBI3 () oXWFOOLDZE T L
THLE, K LICEESLH MMM ¢ T

“End(C1) =~ Ep , Crmod N ~C

RBLOMEETS. K(1) % Ep @ conductor 1 @ BBk I3,
K(D) X KW2C ol 445 Ci[1] o x-BERES (Weber function @

l
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)2k x(Ci[1]) 2HEmMT2LicEbBELBNS. LENST, &M
Hbhiio:d<-4 L X

n = %1 (mod 1Ep)
& (n) & K(1) CRE4RTS.
& & x(C1[1] mod M) = x(C[1]) Iz trivial lcfEFHTB.
© a(p) = #1 .

ap’l"/_(fp_
T 1r=—2—, 1ldp =cp2d &b,

Lha OREDTT,

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

J U

1Ye = (Ep/lE)* T 1] ord(x)
= 1| ord(a(p)) .

E A
C @ j-invariant % jc &9%. 1|ld DEE,
(i) dp = cp?2 d, Pa(jc) = 0 (mod p) ZHFE=THE 2:RD order
OHMK d BHE—DHEETS. DL E Ep = 0¢ BT S.

b
(ii) G(D)"'l: l & llep .
0 b_|
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