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1. INTRODUCTION

At ldamsC [7) BT A EGR X ThH 5. FH I (7] 1BV THEFE O [3] TREI T
MEZHEMER L2, FTU0I, ZORKOFRICOWLTHHT 2720120 O7b>®§ﬂ%%5§]\
T%. E/Q ZIEMEE, Spaa(E) 2 E/Q VRBILEZFFROERDOES L T2, &R LI
LT Tamy(E) 2 LIZE T 2 E/Q DEMHAF £ ¥ 5, ROEMfzhldaHp 2 1 ol%a‘%
(a) E & p Tl RiEmnz o,
(b) G := Gal(Q/Q) — Aut(E[p]) 1344,
(c) pt#E(F,) [ Tam,(E).

REDELSP %

Pi={l & Spaa(E) | E(F)[p] 2 F, 2»> £=1 (mod p)}

LED, N &2 P OGO THEINSGFHRAT 2R HRBEROEAL T2, FF B LeP I

WL THERTT he € Gal(Q(ue)/Q) 2 12& %, £ =1 (mod p) BDT hy ZIE LT 2 HEBNED S
T}

o8y, : Gal(Q(ur)/Q) > Z/(£ — 1) — Fy: hf = amod p

BRSNS, MR E/Q MY 2 EHS 2 0fREEAZ fp L EC. ZOLIAAKdeN L d
EH IR a iT LT

a/d
[a/d] = 2mv/—1 f(z)dz
VToo
E®L.
Remark 1.1. F d @ Dirichlet fi% x: Gg — C* ITH L T
F(S) _ L s—1
(27T)SL(E7X7S) - T()_() Z (711 / fE \/_y + a’/d) dy

ag(z/d)*
VDD, 1L 0, € Gal(Q(1a)/Q) 1& 00 (Ca) = ¢4 Z 7z TSR TH 2.
U EOHED T, # [3] 1w, hHaE s, %

d
~ Re([a/d])
0q := E Q+/ Hloghl 0a)
a=1 /)d
(a,d)=1

#£7T%. 2L Q% 13 E D Néron FlITH 2. HC 3] THRRSN TS & H1C o, (ZFHETTHE
ZETH 2.
RO [3] Icht> CHAEEZ 1 DHET 3.

Definition 1.2. HAE dc N ZUTD 2 o0& T & Z 5/ E v
e 04 #0, _
o d LR 2 dDRE e IR T4, =0.



Z DR, FX [3] THIE S N BRI T 2 EHO PRI TOLDTH 3.
Conjecture 1.3 ([3, Conjecture 2]). fEED -/ HAE d € N ITH L THRLAERBIGR
(1) Sel(Q, Elp)) — (P E(Q) €2 F,

¢ld
FABTH 5.
Remark 1.4. FBEOLEP DERIDFLePITHLT
dimp, B(Qy) ©7 F, = 1
ThHs. #->7C, dDFERTFOE% v(d) £HTIE Conjecture 1.3 2> 5
dimg, Sel(Q, Elp]) = v(d)

D€ . HIB, Conjecture 1.3 2> 2 Z & T p-Selmer #EDOXIL% (FHELFIREZ ) MHTHY 25 B CRLid
TE 5.

AU 72 X9 ICEE O (7] OERRIF Z DHERIC K 2 P (Conjecture 1.3) D HIE IR T
H5:

Theorem 1.5 ([7, Theorem 1.5]). fEE®D §-MiNe HRE d € NI L CERBER (1) ZAET
b %, E- T dimg, Sel(Q, Elp]) = v(d) TH 5.

Remark 1.6. D FIE XA L 7% % 9% Chan-Ho Kim b [5] ¢ Theorem 1.5 & FIREDHKER%Z R L T
W5,

Remark 1.7. Stickelberger TGZ 2% Z £ TCMAED A 77 VETEIZK L TH Conjecture 1.3 & [l
OVYRAEEZEZ LI ENTEL,. LL [3,854] TZORBINEGZ 65N TS,
2. THEOREM 1.5 DFEHH D

Z DTl Theorem 1.5 DAEHDIRIEIC D\ THHI T %, Theorem 1.5 DFEHI TG [6] THE
B L 72 FE% 0 @ Kolyvagin R OGRS LIN A RE 2 K7 3720, £ FRYNICHEE 0 O Kolyvagin
RICOWTHHT 2. 2D, Theorem 1.5 DREBHIZ O W CHBHT 2.

2.1. FEE 0 D Kolyvagin F. %0 @ Kolyvagin FDERZ B2 720 ic&-o0itEs %2 HET 3.
FHlePr212OLE, ZDLE Ep DIHEL EFCEAL
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o)

H..(Gq,, Elp]) = E[p]/(Fr; — 1)E[p]
1 RIGF,-R7 P VERTH %,

H/lur(GQu Elp)) == ik (GQz ) E[p])/H&r(GQu Elp))

ETES, fiEoT

LBl ZokE
H/lur(GQz ) E[p]) = HOIH(GQZW, E[p]F”:1)

RO THEE L 7RI he € Gal(Q(ue)/Q) = Gal(Qe(pe) /Qe) &AWL
H}UT(GQeaE[p]) = E[p]FrtzZI
235, IOICHIG T — (Frp — 1)z BREEE Elp]/(Fr, — 1)Elp] — Elp|™ " £2%EH 5D THM®

72 [
H,,(Go,, Elpl) — H}\(Gay, Elpl)

2185,
H/ltr(GQev E[p]) = Hl(GQz(uz)a E[p])Gal(Qf(Hl)/@z)
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LB, 2L SHRLERE S
H&r(GQz’E[p]) - H/ltr(GQz’E[p])

ZFAET®H 5 (cf. [4, Lemma 1.2.4]). f6->C, M H! (Gg,,E]p]) ¥F, % 1 2HEETZ L2250
F), O HE[F BB 5

Ve - Hl(GQaE[p]) I H/lur(GQuE[p]) = FP’
Pe: Hl(GQaE[p]) I H/ltr(GQuE[p]) = FP
2185,
Definition 2.1. HA#n e NI L T
H]l-‘"(GQﬂE[p]) := ker (Hl(GQ,E[p]) - @Hl(GszE)[p]>
Un

EBL, THin=dn DLt E

H i,y (Ga, Elp]) = ker (H}n (Go, Elp]) SBum e, @]FP)

llm
LB MIZd=1D58I10 Hy ) (Go, Blp]) = Hp(,,) (G, Elp]) £&HC 2 EIT 2,
Remark 2.2. Sel(Q, E[p]) = Hy. (Gg, E[p]) TH 5.
ML EDHEE D T CHREE 0 @ Kolyvagin 2% €& T 5.

Definition 2.3. M :={(d,{) e N x P | ged(d,?) =1} LB, LT OFEM2H-TarEny —
HEDILDIE

(ka)anem € |[ Hrew(Gos Elpl)

(d,0)eM
% B0 0 O Kolyvagin % & WE5:
ve(Kdeq) = Pe(Kdq)s
(2) ve(k1,0) = vg(K1,9),
Vg(Kae,q) = —pe(Kae)-

I 612 (B£0 @) Kolyvagin FDEA% KSo(E[p]) £EFH <. Kolyvagin & k € KSo(Ep]) & (d,/) €
ML T

d(K)a = ve(kaye) € Fp
&£ & <. Kolyvagin FOEDOBRRDNS 6(k)g 1T IS T N335,
Remark 2.4. FE%0 @ Kolyvagin #7472 BRI (2) 13950 X 253 [1, 2] Tir#licdin sz,
ROEIZ [6] DERER ([6, Proposition 5.6, Theorem 5.8]) %> SE B IZHE .
Theorem 2.5.
(1) dimg, KSo(E[p]) = 1.
(2) FEHBZ Kolyvagin % k € KSo(Ep]) & HAEd e N ITH LT TNIXEMETH %,

(a) 6(k)a # 0.
(b) Hz 4 (Go, Elp]) = 0.



2.2. Theorem 1.5 DZERADHREE. /D Euler & & modular symbol DRz MM 2 2 £ T
(04)aen EBIRT 220 D Kolyvagin REMERT 2 Z L3 TE 5!

Proposition 2.6 ([7, Theorem 3.14]).

(M%NEW(5K%E@ IIF)
deN
HAE d e N ICHL T
A(d) == dimp, H]l-‘(d)(GQv Elp))
£ £ <. Theorem 2.5 & Proposition 2.6 % H\>T 5t/ & v ) HED 5 A(d) IBIT 2 EWM%EE 2
LBTE S:

Corollary 2.7. ¢t/ F1SA% d € N AT L TRHID 32D,

(1) A(d) = 0.
(2) d L57% 2% d DRI e ITHL T A(e) >0

Corollary 2.8. §-Hi/Ne HAB d e N 1Tkt L CHERBIEG (1) 3B TH 5. KT Conjecture 1.3
(L) = v(d) ificH B,

Proof. Corollary 2.7 LEFR LD

ker | Sel(Q. Elp)) - @) E(Qe) 8 F, | € Hky)(Go. Elp)) = 0
¢)d

ThH5. O

DL EDFERA & Conjecture 1.3 ZFEHT 2 720 121d d 28> L 725D \(d) DZEE) 2 PRET UL X
V. Poitou-Tate D5E2FNZFHT 2 2 L CROMEZFHT 2 Z L3ITE 3,

Lemma 2.9 ([6, Proposition 4.7]). A(d) = 0 Ziii7= 3 d e N ¥ LT, H2% d DI e BWHEMEL T
v(e) = A1) 22 X(e) = 0 23K D 7D,

Remark 2.10. Lemma 2.9 DFFHH T Galois £Fd E[p] & Selmer H§i& 23RO il 2V 3 2 1% %
WRred. Fhe, 2N ZCM EDA 77 NVEHHCH LT Conjecture 1.3 DEULDRAZ L WP
TH 5,

BLED#ER A% Z & C Theorem 1.5 23EEHTE 3,

proof of Theorem 1.5. §-KuNgHAE d € N IZH LT Corollary 2.7 & Lemma 2.9 £ D A(d) = v(d)
DI D 32D, fiE> T Corollary 2.8 & D HEFBIEAR (1) IZFAMTH 5. O
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