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O0 00 (0O0oDooooogno)
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kODO0OOO0O0O00.00 0,0 k0000,0;0k0000,'0k/QO0O0D0D00DODO
O00. 00000000, kO everywhere good reduction (00 egr. 0 00)00000
dooooooooooad

X} =u+27w, X €0, uveO (1)
O0000.0000 (1)Dobooooooooooo.

O01.pO0p#3,p=3(mod4) 000000, k=QW6)DDD k = Q(+/3p)
O00. 000 (1)0000000 k=QH6)00D0 k=Q(H33)00000, 00,
k=Q6)000

(X, u,v) = (wi(4+ V6),wd wi(5+ 2\/6)),
k=Q(/33)000
(X, u,v) = (wa(5 £ V33), —ws, wi(23 £ 4V/33)).

000 w,w, 00000 Q(W6),Q(\/33)000000000. (5+2v6, 234 4330
000000000000 00000000000).)

2 000 (1)0DO00

()000000000000. 000 (50000000.
E,E,00000 k000000000000, B£O00 EOAKO000000 300
isogeny0 0000000. 00000000 000 j(E), j(E)D

j(El) = J(tl), j(EQ) = J(tQ), t1,to € k, tito = 36 =729

00000000 (20000 10290)0000000000000O0O0
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000000000, 000 JX) = (X + 27)(X +3)3/X. By, E0 kO egr. 00
O000. 000 j(EB1),j(Ey) € O, 000 (cf. [10], Chapter VII, Proposition 5.5) 0
O, t1,t € O, 000. au(Eh),c6(Ey)0 0000000000000 O0ODOOOOO,
A(E)D BE,0000DO0O,

. ca(Br)? (t1+27)(t + 3)°

J(Er) = A(Ey) = t ) (2)
co(En)? _ (87 + 18t —27)° )
A(E) ty '

§(Ey) — 1728 =

000000 (A(E)00000000120000000,0000 egr.000000
000000 0001728000000 ([9], Theorem 2 (a)) D 0000, (2)000 00
000 (4)0000000030000000,(3)00 (,)0000000020000
00000000.000

(1), (39) (30000D0000),
(t1) = 1 (1), (3%), (3% 30 00000on),
(1), p° 9%, (3°) (B)=pp’, p#p'ODO).

000 A(E,) € OF 00O (Setzer [8], Theorem 10 Corollary0 0, k0000 60000
000000000C00ooOO0OD),000000b0 (1)ocoooooo.

—_

C4(E1)

3
1
= A(Fy)(1 4+ 27 =—e0f
E) —ama ), w= g0

1

w-0 = (

3
(h) = (3) — (M) A w+2T), weeor
t1 +3 131
(000 (10O (X,u,0)0 4, 0000, (b)) =(1)000 t =wufv, (b)) = (35000
ty = 3% /u.)
k00010000000000000.000¢,0000,4000 J¢)00000
00000. (00 singular modulus 000, CMO0O00000000000000.) 0O
00 es=5+2v6,e33=23+4/3300000 Q(6),Q(\/33)0 0000000, (O
De,00000Q(v/m)ODDOODO 1000000000000O0).)

t J(t1) Dooooo
€6 8000 -8
A 8000 -8
36 64(4eg + 1)3 /g —72
3¢ 64(4egt +1)% /ey —72
—€33 —32768 —11
—ehs —32768 —11
—30e33 | —(5+/33)3(243e33 — 1)3/e33 —99
—30ely | —(5— V/33)3(243ely — 1)*/ely | =99
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0000 00000000000 egr.000000C0OOOOOO. (OO [1],[50
0o

00, (4)=(3)00000000 X? =u+v, X €O, u,v € OO, (H) =p* 000
(t)=p?0,p=(mM000 XB=rmdu+7"uv, X € O, u,v €O 00000. DODOO
J000b00o0ooboooobooobo, 0000 bbbob0bU0oobob. D00 kOO0
0d~000,000000000000000.

3 Ub1000

00 1. (0)27Y?=X3 6760000 (X,Y)eZxZzOOO0OOO.

(0)27Y2=X3+7840000 (X,Y)€ZxzZO0DOOOOO.

(0)27Y?2=X3+6760000 (X,Y)€ZxZO (X,Y) = (—1,45), (26,£26) 00 O
00.

(0)27Y?2=X3—7840000 (X,Y) €ZxZO (X,Y) = (19,415), (28,428)0 0 0
00.

00. AD 4676,+7840000000. (X,Y)0 27Y2=X3+ A0 (00)00000
0, (3X,27Y)00000

Cu:y?P=23+274

0000000. 00000000000000 free0000000 KASHOODOODO
00000. Cogre, Coes 000000000, Cerg00 000

(=26, +26), (—3, £135), (13, £143), (22, £170), (78, £702), (1573, £62387)

00000,x00030,y00027000000 (=3,+135) = (3-(=1) £27-5),
(78,4£702) = (3-26, +£27-26) 000 00. C_7 00000

(28, +28), (57, £405), (84, £756), (1708, £70588)

00000, 2000 30, y000 27000000 (57,+405) = (3-19 + 27 - 15),
(84,+756) = (3-28, +£27-27) 000 O 0. N

002 k00000000C. (1)000 wOO0O —wO £OO0D0D0OOOOOCOOOO
0000 k=Q(v29)00000,00000

(X,u,v) = (Fehy |, Fepg ey 1), (Fehg | Fepg Een ).
00000000000,

00. (X,u,0)0 ()00000, (uX,u!,v®0)0 (1)00000. 000 Nglu) =
Nyo(v)=10000000.000 (1)000000o0o,

Nijo(X)? = 730 + 27 Try g (uv’) = 730 + 27 Try g (uv ™). (4)



D000 w'=+’00weO 0000000, 400
Nijo(X)? = 730 £ 27 Try g (w?) = 730 £ 27{ Try /g (w)* — 2Ny g (w) }.

(000 w'=+w’000000).)
wl=w?00,

27 Trijp(w)? = Nijo(X)? — 730 + 54N 0 (w)

_ {Nk/@w — 676 (Nyo(w)=100),

Nejo(X)? — 784 (Nyjg(w)=—100).

00100 Nyglw) = =10, Tryjg(w) = +15,428 00 w = £(15 + 1/229)/2, +(14 +
VI9T)O OO, w=+(15++/229)/20 000, (u+27v) = (w?+27) = p. (p0 Q(v/229)
0000000 190000000, p0 000000000000, u+2700 Q(v229)
03000000, (Q+229)0000300000000.) w=+(14++197)00
O, (u+27v) = (w*+27) = (2)3p2p, ((7) = paplh, pr # pL,) 0000000, u+ 2700
Q(v197)0 3000000,

w™t=—w?00

27 Trryo(w)? = {—Niyo(X)}’ 4 730 + 54Ny 0(w)

_ {{_Nk/Q(X)}3 + 784 (Nypjp(w)=100),
{=Neo(X)} + 676 (Nyjo(w) = —-100).

00000100, Nyolw) = =10 Tryo(w) = £5,426, 00 w = £(13+/170), £(5+
V29)/2000. w=%(13+V170) 00, (u+27v) = pipapis (2) = pd, (13) = pispls,
P13 #p,) 0000000, u+2700 QK170)0 3000000, w = +(5++v29)/2
000, u+27w =vege000. 000 v = 4eig™, X = +el, 000 v = Febg™
X=+4e"000nezZ0OOODO. 0

00. 70000, X3 = e —27e5,0000 m € Z, X € Oyzsy) 0 m = 0,
X=-1000000000000000.002000000000000000.

OO0DOO0000O0 KASHOOOODOOoO.

00 3. (0)Y2=X346760000 (X,Y)€ZxZ0O (X,Y)=(0,+26)00000.

(0)Y2=X3-7840000 (X,Y)eZxZOOOOOO.

(0)Y?2=X3-6760000 (X,Y) € ZxZO (X,Y) = (10,£18), (13, £39), (26, £130),
(130, +:1482), (338,4+6214), (901,427045) 00000 .

(O0)Y2=X34+7840000 (X,Y) € ZxZ0O (X,Y) = (=7,421), (0, £28), (8, £36),
(56,+420)00000.

00 4. k000 100000,e(>1)0k00000000.000 V3e€k.



O0. k0 30000000,4000000000 (000 [2000)00, 72 = 3w
O0r€0,weO;00000. w=73/3>0,k#Q(+\3)00000,w=¢e>"00
OnezZ00O00, 3= (r/e")% 1

O0. k000000000000, (3]0 Theorem 390 Corollary 1 D000, 000
OO000oog,00 CorollaryD OO OOOO.

00 100000.¢(>1)04k00000000.%k03000000000,k000
OOo00oO00oOoD 1000.

(X,u,v)0 ()0O0D0O0O0. (1)D00000000000 W)00000. w, —uw™?
0000 400000000000 (002)00,w '=+’000we0;0000
0.00400 V3eekOOODOO,

27 Trgjg(uv™") = £9 Tryo (V3 w)?) = £9{ Tryo(V3e w)® — 2Ny (V3e) ). (5)
Nio(V3e)=-300, (4), (5)00

Nyjo(X)? — 784 (w™t=ew?00),

{3 Triyo(v3ew)} = {{—Nk/Q(X)}3 +676 (uwv'=—cw?00).

0000030000000000000.
Nio(v3e) =300,

Nijo(X)? — 676 (ww™t=ew?00),

{3 Triyo(V3ew)} = {{—Nk/Q(X)}3 + 784 (uwv'=—ew?00).

000wt =ew?00000 300 Tryo(v3ew) = £6,+£9015. (Nyo(v3ew) =300
0, Treso(vV3ew)? —4Ngo(v3ew) 00000 3p0000, Tryo(v3ew)d 300000
D000000.) Nyol(V3ew) = Nyo(v3e)=300000,

3+V6 (Tr/o(V3ew) =600),
V3ew =1 -3+ 6 (Trpo(V3ew) = —600),

(£9015 + /3 -503 - 53857) /2  (Try0(v3ew) = £90150 0 ).
D00 k=Q(V6),e=e=5+2/6000. V3 =3++6,V3ce'=3-/600000,

i e (V3ew=4+(3++6)00),
uv =W =
g (V3ew=4+(3-+v6)00)
000. (V3:00DDO00DO0O0O000000.) ww'l=e000 u+270 =v(e+27) =
ve(d — V6000, v=w,u=uw} X =w(4—-+6)000 w € 00000

0. wo !l =000 u+27w =0 +27) =04 ++/6)°000 v = wie, u = w3,
X=w(4++v6)000 w, €e0;00000.
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w™ = —ew?000,00 300 Trge(v3ew) =+12000,

6+v33  (Treo(V3ew)=1200),
V3ew =
—6+v33 (Try(vV3ew)=-1200),
D00 k=Q(V33),e =33 =23+4y/33000. v3c =6+ 33, V3ce' =6 —+/330
oooo,
_ — (V3ew=+(6++33)00),
uv 1:—811)2:
—& (V3ew=+(6-+/33)00)
O00. ww'l=—-000u+27w=0((5—-+v33)00000, u=—ws, v=w,
X=w(5-v33)000 w0000, wl=—-000 u+27v=0e(5++33)0

O0,u=—-wi, v=wie, X =wy(5++33) 000 w, e O; 000
00000 1ooooooon.

00.(0)0000k00000¢(>1)00000 100,

vV Triyg(e) £2 4/ Triygle) — 2
2

0s0000000.000000V3000000000000. 000 k=Q(V6)
O0e=e =5+2/6000, ve = V3++v2, V3 =3+V6, k =Q+\93)00O
e =eg3=(29+393)/2000, v = (3V3+v31)/2, V3 = (9+v93)/2.

(0) Nyo(v3e) =+£30000, Nyg(v3e) =3, Nyo(v3e)=-300000000
00.00(0)00000000, Nywe,olv3es) =3, Ny o(v3es) = —3.

(0) k=Q(+3-503-53857)0 00 ()0 D00000. 00 k00000 e0 ¢ =
(27090073-+3005y/3 - 503 - 53857 )/20 00 , 00000 V3¢ = (9015++v/3 - 503 - 53857 ) /2.
0000000 u+2w =v(Ee+27000 w=v(+27)000000,000000
(e4+27),(¢+27)0000000000D30000000000000. (k00000
000 Z/3Z&7Z/362000000.)

4 egr.0U0gooooogn

00 2. p0 p=3 (mod4), p#£3,11000000,k=Q(/3p)000.¢0 kOOD
oooo, ., 8Y0 k(¢¥e)000000000.00000300000000, k0
egr.000000000O00OO.

(0) k00O k0O 300000,

(0) k(¢2)0 G)PYPP 00000 ray class number hy((3)PLPI) O k(¥z, vV—3)
0 (3)0 0000 ray class number hy sz ,=5)((3))0 400000

() X3 =u+00000 X € O\0}, w,0 0000000,
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O0. FOEDegr. 000000000, 040000000000 00O, kDO
00000.00000 (O)0 (w,6)=100000000, [8], Theorem 10 Corollary
00 E0O global minimal equation0 00 000. (0)00 FOD0O00OOODO AOOOO
00 300 isogenyOd OO ([5], Propositions 11, 12, [4], Lemma 20 Corollary 1). 00O
200000000 ()000 X} =u+00000 X € O\{0}, w,0 € 000000
O0,00000((@)000100000000. (o0 (HWooooooooooooo
O0o0ooo0o0O0,00000 100000000«

p = 43,47,59,67,71,83 (3p = 129,141,177,201,213,249) 000, 00 2000 (O),
(0)000000. (00000. Ray class numberd 4000000000000000
00.000000000000000,0000000.)

o | 30 | | heosy (B)BEBR) | hy9z.0=5)((3)) |

431129 | 1 22.3 2.3
47 1141 | 1 2.3

99 | 177 | 1 2-3

67201 | 1 22.3 2.3
711213 ] 1 22.3 2. 32
79237 | 1 23.3 23.3%.5
831249 | 1 2-3

(0)OOooOoOOooooooooOoOo (0)oo,00000ooooog.

00 3. m=129,141,177,201,213,2490 00, Q(vm) D egr.0 0000000000
oo,

00 Q(V33)d egr.000DDDDO0DODOO0, Qvm) (m = 57,69,93) 0 e.g.r.
00000000000000000000000. (5l000.)

5 Appendix
()00D0D000000000000.

004 ([4]). kOODOODOO. (1)000 «0300000000000000 k=
Q(6)00O0 k=Q(+/33)00000,000010000000000.

005 ([6]). k00000 OO. (HOODO O AO30000000000000.

006 ([6). x0O0DO0ODODO0OO0. ()0D0O0 X € 0000000000000 k=
Q(v29)000 k=Q((+/733)0000000,k=Q(+29)00000

_ n+1 3n—1 3n+1 n—1 3n+1 3n—1
(X,u,v) = (£ehy , Feng €59 ), (F€ng , Feng > EEng ),



k=Q(H/733)00000

_ n 3n—+2 3n+1 —-n —3n—1 —3n—1
(X,u,v) = (feiz3, Fergs - Fems ), (Tems, Fems s Femy )

bbb n0000ooon.

0000 Q(W733)0 egr.0000000000000000. (cf. [6])

oo
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