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1. FF

pERBHEL, AFEBELEEL TR n 2 LITHL, ppn 2 1 O p* RIROI2THE
EL, iy = Uppipn &5 2. Qu & Q(upe) DES/IAET Q LD Galois BEDS Z, (T L
ROME—DERET D K 2REUELT5. K= KQ. &8 (U2 7Z, }H:) n =01
WL, K, & Koo/K O [K, : K] = p" 72 5Me— DRk E 5.

K=KyCK CKyC---CKy, UK, =K.

ERHRT, b b EIT K, DA TTNVEHD n BN LI XOREHRET DS
DTHole. D%, e pitE L BEAKEDOHEOVEDLY BZRE I, ABETHLE Xidh
TW5 ([Wa] Chap. 13, 15 ).

HREERIIE oA T 7 NVEBEUN L K OXRIZOWVWTHET 5. ZDHLIZH DT FD
1 DIIREEI72 B D (“Selmer #”) & ATHIR G D (“p # L BAE”) A& O % BAfR, ©
HEETE BHHEAIEVNIHDTHD.

Z 2 TiE Mazur (2K » TER SN R OEREER LW O ([Maz], [Manl]). K %
REEL L, E &2 K LOBHERE T2, ZZCA T TAVEBOPDYICR2bDIT E
D Selmer HTH L. ETEHROBBIZEE L LS FELIT §7 Z2R). &2 5 REHIxt
213 Selyo (E/Ky) ® Pontrjagin dual Xp/x (EFIT§7.2) THD. ZHITIE Gal(K/K)
PERT 208, Tha H 2RELR 56D L LT “characteristic ideal” chary (X g k)
LW ZT)) DBEBEATTNVRERIND.

—5, RRTARE p# L BEIX, K 7 —UUET E 2 Q ED modular 7245 fh
BTHDEWDEMFED T T, Mazur and Swinnerton-Dyer [M-SD] {2 X D # S 1T 5.
ZHE Z[[T)) DETHD (ZZ T frp(T) &EL. E&HIT 3 L §4.1) ZT E D
Hasse-Weil L B(D 1 TOEZ p ERITHE L2 DL LTRSS T b5 (ERE 3.1
ZRX).

Z LT p it L B DFEETLHIREO T T, “BEETR PefbshvTnd (§7.3
ZM). T, chary ) (Xe/k) & fo/x(T) DERTDATTIVNR—ETDHENHIHDT
b%. ZOEBETRITHRFATIIRFRTH 5.

ST, ABHR CRSBEADHEERAERD 1 DL LT, p AEEDDHD. X/ (hF
B\ﬁ‘g—é /\ 12 T % /\E/K [LE/K %%Ké ki)‘f%é (§7 2) if;, p@ L &ﬁﬁ fE/K(T)



’ﬁLT%A,uT gxggugﬁ@u)ﬁﬁ%éné HBETRO T TIE, #IC

AR CELAIIRORNREZE 2 5. L % K OFERK Galois JEKT, [L: K] 28 p MTH
HHDET D (phhK).

T Xpx EEMRIZ, LICH LTS Xp &BERDIENTED. ZLT AEE \g/r
DEED. AL BRIAERO—20F, g/ & Ag/x OROBRNTHS (EH 8.1).
ZIUIRD X 5 il o7z,

et = (Lot Ko + 3 (eragpen) = 1) +2 Y (erpma(u) — 1)
w:split w:good
BU er k. (w) IFHDFEET, RO TIEL wid Lo DFEART split multiplicative re-
duction ZFF2OH D, 2F B DOFITIZ w ik Lo @ p EIZZRWHEET E M good reduction
RD, HOFRMERIET b OEEIL.

—77, L, K BT =~ T E 2% Q L modular ® & ZiZidp & L BIEK fr/n(T),
Fo(T) PEFSN, NP & oL g RS, £ 2 THERAD b ) —DORERIE N -
LN PHOBIRXTH S (EH 4.1, IREFIC L D).

CTCTHEATAREZZLITEH 4.1 & EHE 81 OAXDOFITE 7 Q F modular T L/K
234 G T —NVRDFHZIE =BT D EVIFEETH D, 2O LITEBETRZIRET
X RISRANRIZZ DY LT RITT R B RNETH S, Lo LaBEETRP KRB
WROBUEZDZ LITHEP TRV L2 EE L THL.

FIXZ I Vo Z EIIREEO AV D (4T TOVEBED) AEERICBVWTTT
iz Tt,e:bﬂﬂ\é ZHIARBOARE I T3 ([Ki]). SERIOFRIZEDELTH
5. ZZTRHOARIZOWTEELTEZ ).

K ’5_’ CMEETD. Ky & K ODRRKBEBSIEL TS, AK,) & K, DA T 7 VERE
&9 %. norm map (2 X DHFMERE X = lim, A(K,) &R (TNPEMBIRT Xp/x
WZHT= D). X \TITARICHEFILZ I EHR LT:VQD +1 14@!% ol % Xi B &,
Xi— XE@ Xz EHMREND. T T Xo AT S, Xo (it 5 A% -,
Ur €EZ HBEFSND ([Wal, p. 286). FHZ pe =0 THDH & XIT iZ -module & LT, &
DX 51275 ([Wa] Cor. 13.29):

(L1) Xg & (2,

EHE 1.1 ([Ki]). L/K % BRI Galois p- KT, LI CM K THH b DET 5. BT K
E o, ZB206DLTD. pup=0875. ZOLE =0 ThHro

2A] — 2 = [Luoc : Koo](205 — 2) + Z €L /Koo (W) — 1)

B SED. B e /i, (w) Z7IRFEELE L, wid L DERT p LiZ/<, Loo/Li
T split T56bD%HL .
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REMER & BIBUR DRI ITE LR B 5 5. < FEABURIZEIT 5 Jacobian
?® Tate module DL E B D ([Iwl]). +5 <‘: ( : ) %ﬁjﬂ/ L A\ & genus (D 2£5) @
HUITHY, €2 1.1 1% #BICEI T 5 Riemann-Hurwitz @ genus AXOFELUTH 5.

—75, p i L BT, 2 2 CRERGEDHEZND & p I (B (k, p(s) LWV, Ky D
Dedekind ¢ B DA DELE S DIEZ R LTc p SRR FET 5 (APRH-Leopoldt,
Deligne-Ribet). 5iZ, &2 kI gx, (T) € Z[[T]) &, D u e Z 1TL Y,

Cryp(s) = g, (0 = 1)/ (w* = 1)

&72% (J&18, Deligne-Ribet, cf. [Wil] Sect. T). ZAVIFEHBIZISIT D fr/x(T) ITHT
5. ZDEE fpx(T) LR AFHET D A\, p REEDERIND.

TLTCK ZEHE 1.1 ObD & LIEK, gi, (T) & X 3RO L5 IR BIRT 5. X
[T HRIC Gal(Koo/K) BMERT 225, ZTHIZ XY charg ) (Xk) }:b\D Z,[|T]) DA
ATTARERIND (§87.1 BR). UOXEND gk, (T) DERT 24T 7 MZ—EKT D
DTHD (EEETR, Mazur-Wiles, Wiles [Wil] Th'm 1.2, 1.4).

B gr, (T) WHBEST 2 N\, p REEIT N, pp C—BT5. - TEH 111 £20H
R L TH YR D SLD. S, Gras, Sinnott 25 p # L BIOME DA ZE->TEE 1.1
DRFERAZ G5 272 ([Si]). ZORENEHE 41 ITHIET HEETHD.

ARG OMRIE Part I 25 p B L BT 2 ARKHDAIXT, Part IT 25 Selmer BEIZ%
HAREDONNTHS.

Part TIZIRD L 527> TW5b. §2 T p i L BIEORERICLE modular symbol (2
DNTEED. §3 Tl p i L BABOEREMREEE T 5. §4 THIHREE fp/x(T) D
/33%%& T D N\ p REEDEREEE Ltk FEHE (EH 4.1) 285, § TiX

BoNTARXEEZFNC LV RIET 5. §6 IXFEFADOHIIE TH 5. Part 1 IZIRDED TH 5.
§7 TiX Selmer HEOFRHREEE L, p & L BIE L OEDLY BEETH) ITOV TR
NDE, TS N p AEBROEWKREZEE TS, §8 TEHEH (B 8.1) 5. §9

IZREF OB TH B . §10 TV DD remark 2R3,

728, MEIZBWTIE Part T 2 /A&, Part [T ZEF23HY L7z,

Part I. p & L BAHOKRKEHOLARK
2. Hasse-Weil L B# & modular symbol

E % Q E® modular 7efgMihi#RE 3 5. xfit9 5 Hecke eigen normalized newform
f(z) =), 0, (a, €Z) LBE, ZD level ® N L35, E D L B

= E apn”?
n

TZDEEE s € CEmEICHTESRE SN, s =1 Oha IR ENEL b o2 LT k<

FHHN TS ([Kna] Th'm 9.8).
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Y % Dirichlet fEtE & L7z & &
=> Y(n)an"
5 L fEMTEEGE S AUBEEE S Y 32D ([Kna] Th'm 12.2). E£72, ¢ @ Gauss 1%
(W)= Y wla),

a€(Z/m)

EBL (IHL m X ¢ @ conductor). & HIZ, sgn(y) & (—1) DFE (£) £ T 5.
H\(E(C),Z) \[CI3ERILEIMEA L'Cio@ +1 fECIERT 2858 Hi(E(C),Z)* ©
ATt E 4t &35, wg % Neron dlfferentlal 3% & &, period &

Q% = / wWE
.yi

m_ L(E,3,1)
T(¥) o
Q) X QIZ ¢ DfEEETHIMLIAR) THAHZ LixX<{mbNTWVWD ([Man2] §4, §5).

2.1. modular symbol IZDULVT. (2.1) i¥ “modular symbol” & Xi¥#v5d E 23 modular
ThHHZEICE-TEBRENS B

2% QU {icc} — Q
ICE VRS ZENTES (Manin, Man2]). 25 IFKROXTERIND LD TH 5!
n
[ —2mife)z = et + apin
0
BERZEE, ZICXY, L BE%D 1 TOMERN

LEFRTD. T DR,

(2.1) € Q(v)

LE) L
oF = 25 (i00)
(2.2) m L(E,,1)

= 3 W) G £ )

a€Z/m

ERINDHZLETHD (cf. [Man2] §4,Th'm 4.2, §5, Th'm 5.5). £z, TOHE L LTK
? Hecke fEF DARMEL Y LD (cf. [Man2] §3 Th’'m 3.5). | Z#FEEKE T 5.

— +k k
awﬂ@=ﬂ%@ﬂ+§:@517ﬁ—u§ﬁ» (1} N D),
(2.3) - k= Ok .
arg(n) = Y (@) —2f(7) (N OB,
k=0
w7 (n) OEMREIEFE L ARETH B: To(N)\SLy(Z) (BIRESR) DT j 2z L

&) = 2h(3) - 253 (fﬂb e (j 2))
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EBL & aE(n) OEIX, n OBESEEBRERNDZEITEY &) b O ZHEETH
T5. BICHBRE®D £(5) HEHAETENILLS, ZTRO6DZ LT E (& f) BEx 6N
IXFEATHRETH D (Manin, [Man2] §1, §2, §3, §8). [St1]ITIX T T (2.1) ZFE LZEMN
H5.

3. p i L B

E % Q E® modular 72fgH iR E 9 5. E ® conductor & N &35, BERKE L
LT LLF E & p Tgood ordinary reduction 526D &3 2 (pf N).

nZ 1L, e 2 1D p" FARDZRTREEE L, fipee = Upfipn €75, Qoo & Q(ptp)
DEFHZAET Q LD Galois BN Z, (IR L R oME—DIKET5. T = Gal(Qw/Q) &5
<. ¥, T OAERTE v & 1 2BELTEL. Q(C C) b Q, ~DHDIALZ 1 fix
LTHL.

3. p#E L ElF. EOREDTTIE, a, #0 mod p 28D T, T? —a,T +p ODIRT Z D
TEIZ2 Db DONMEL DFET DN, Tk a LBL. x & Dirichlet BELTD. x 1Tk
DEDIALIZEY Q, IMEE L Db DLEZD. O & 7L, 1T x DEEZETHIMLEEE
95. m % x ® conductor D p ER2EHPBETDH.

E®O (x \THHETD)ptE LB LT, ROXIRLDTHS.

EHE 3.1 (]M-SD], [St2] Th'm 4.4). fg,(T) € %OX[[TH (Fc € Z) T, WERHTTHDIME

—OFHETD: ¢ & T OFRMUEOEEL L TEEICE D, 2% Dirichlet F51E & [F—
1T D&, xvo D conductor iX HD n BHoT mp* ENiTDH. ZDE X,

fex(8(0) = 1) = a™"(1 = xé(p)a™")(1 — xd(p)a™")
(3.1) " L(E,x$, 1)
T(x¢) QW
Rem . & TIIEDLRWD k: T — Z,° % cyclotomic it e L7z & &
Ly(E.X.8) == fex(k(70) = 1)
EERL, INE E O piE L EFERZ LR,

Rem . REAEDGE LRV, x D odd, even IZBRRL fr, (T) #0 THD ([Ro] &

3.2. ¥ERK. Z ORI [St2] 84 128D, fu (T) 1T REUED p it L BIBEMERT 2L & H
WH LTz “Stickelberger element” ([Wa] §7.2) Ol KT 52 LIk BGoND. £
D7 ®IZ modular symbol 2ZME L7235, Z 2 TiX measure # AV TEFRT 5. measure
R distribution {2V TiE [Wa] Chap. 12 & .

M % p ERREHE L,

Lpnr = im /"M, 7 = lim,,(Z/p" M)*
ETD. L) 1 EERIC Gal(Q((en)/Q) ICRAEITH Y,

(3.2) Zy oy = Gal(Q(Gu)/Q) x T
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LafRESnD. UFInbE2F—87T 2. ), L Qyvalued distribution 65 ,, Z&KD
EoiEDD: n21,a€Z, (a,pM) =1 Ci‘TL

n —n— a a .
(33)  Opula+p"MZyy) =a 1(043?§(pnM) - ﬁ(pn—lM) + (1 — a)23(ic0)).

Z A distribution law 2%/ 42 &1% (2.3) Tl=p & LERIZLVRTZENTED.
FiZhd (M ITKDR) E c e Z 3> T 05, & %Zp—valued measure & 72 5.

ST, Y & Ly PMEBARLEREE TS, ¢ X (&7 LY primitive T/ARVY) Dirichlet
FoE L [ — ﬁf%é DY ITHL,

(3.4) Jearu(T / V@)1 + 1) i )

LB EL <> 32 THOT J\O)projection El,uld,v: ' —=7Z, T,yel iZxfL
v=y B bDLERET .

ZZT,xEZ EE31DObDEL, m Zx @ conductor D p ERBREHETH. x 1T
Z),, PHEELFA IS,
(3.5) fex(T) = [Bmx(T)

EEETD. THBRDIELDOTHDL DI
fealoon) =1) = [ x(@)ola)dsEi @)
= Y x6@OEN (a + P mLym)
a€(zZ/p"m)*
L0, (2.2), (2.3) BICEY, SRR (3.1) OEDERBEDTHS.
F18 3.1. O 1F Zyvalued (c = 1 1Z&0D. [St2] §4 Conj. IV). feo TIEE®D x T
fox(T) € O\[[TT]].
Rem . ARMEZER< (good ordinary 72) p TFRRILAY S22, ([St2] Th'm 4.6). §5 I2F
F B TIEZ DOFHITETIELL.
4. RHO A

41, fe(T) DEREMAHET HDFEE. T HHREICHTD N\, p F1EEDEREEH
T5. RIZO % Q, DAERKILKOELREL TS, n % O 0FRxETD. ¢gT) =
S a,T(#0) € O[T iz L, ZHUTHBET D A\, p RER L 1X

(4.1) p= tgery := max{m | 7"|g(T)},
A= Agery = min{n | 71 (a,/7")}
LEBRBIND LD THHT-.

UTF, PR 3.1 Z2RETD. RIZBRRXIELIICZIHIFEA LRV SIOFETHD. K
BT —~URET 5. [M-SD] p.52 IZfEV, K ED E @ p i L B fr/x(T) LZED A,
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p RERZEHRTSH. LT K 2ROEM: CLEK) 2T b0Ed 5.
CI(E,K): S % FE » additive reduction Z b DOREEEOEELTDH. EED K @
FHRTS LD bDIZBWT, BO F 1 additive reduction % %D,

Rem . 21X E 7 semi-stable 7226 E AR K THRV MOFNTHD. £z, K/Q T
additive prime 23435 UZ2 13 AT AL Y SED.

KNQuw=0Q 0 & XX
Fee(T) == ] fex(T)

ERL. TIT x i Gal(K/Q) oEEEEZEI<. Thid Z,[T]) »oxeed. RIC
KNQu #Q DEZWZIT H5 nBdHoT[KNQy:Q=p" &7 TS, ZL T

g(1+Ty" = 1) = [ [ feu(T)
2% g(T) € Z,[[T)]) DFFIET D. £Z T fyx(T):=g(T) LEHT .

L
)‘%/K L= AfE/K(T)(: ZX )‘fE,X(T))v
'uE/K © = Mgk (T)

(4.2)

EBL. TNDLDREEDERIZOWVWTIL §7.3 TRRS.

4.2. REHOLAK. K 2% C1(E.K) 237 —~ W kL 32, L/K & pEREL, L
X7 —~NWRT, C1(E,L) 2T bDET 5.

Rem . p 25 26iE, K 2 Cl(E.K) ZHi/~$7/2b BEIWIZ L 1% C1(E,L) W77
N N D#(42) TERLIEBD LTS,
EIE 4.1 ([Mat]). u%‘/f( =0&¥5. ZOLE =0 THhO

Nt = [Loo : Ko N4 D (eraya(w) = 1) 42 Y (er/ma(w) = 1)
w:split w:good
WEY LD BL ep sk (w) I3DIEFEET, &AIDOFTIE wid Lo DFERT split multi-
plicative reduction ZFfFO>bDZEE, 2FH O TIX wiX Lo @ p RIZRWHERT E M
good reduction ZFiH, E(Lew) D E, (B, 1 p F3ROE) 256D bDETS.

Rem . AREZFRL (good ordinary 72) p 'C;LE/K =0 BRTFRINTWS. ([St2] p. 95).
EERZ L DEBIBH D (cf. §5).

5. &t EHI
Mgy R ppy FFICETIREAER OB E OFHHEE] (121 [DFKS]) 05k R L
THETDHZ LN TES. ZRCIRKROBRRNE A5
G fex(D= > (@Y (a+ p T Zy)(1+ T mod w,.

a€(Z/mpmth)*
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TABLE 1. KHDA

(1) p=3, E=Xo(11),

K =Q(V13) K =Q(v19)

Ae/k =1, ppjxk =0 Mgk =1, pp/xk =0

l X(l) a g )\E/L )\1 )\¢ )‘X )‘Xil’ l X(l) ay g )\E/L )\1 )\¢ >‘X )‘X’ll’
7T -1 -2 1 7 0 0 1 3 7T -1 -2 1 7 0 0 1 3
131 0 1 3 0 0 1 1 13| -1 4 1 7 0 0 1 3
19| -1 0 1 3 0 0 1 1 191 0 1 3 0 0 1 1
31| -1 1 7 0o 0 1 3 31 1 7T 2 3 0 0 1 1
37| -1 1 3 0 0 1 1 37| -1 1 3 0 0 1 1
431 1 -6 2 3 0 0 1 1 431 -1 -6 1 3 0 0 1 1
61 1 12 2 3 0 0 1 1 61 1 12 2 3 0 0 1 1
67| -1 -7 1 7 0 2 1 1 67| 1 702 11 0 2 1 3
73| -1 4 3| 15 0o 0 1 7 730 1 4 6 3 0O 0 1 1
91 1 -10 2| 11 0 2 1 3 91 1 -10 2| 11 0 2 1 3
97| -1 -7 1 7 0 2 1 1 97| -1 -7 1 7 0 2 1 1

(2) p="17, E =374,

K =Q(v-11), K =Q(V6),

Ap/k =5, pp/xk =0 Ak =3, pp/xk =0

l X(l) a g )\E/L )\1 )\1/} )‘X )\le l X(l) a g )\E/L )\1 )\,p )‘X )‘le
29| -1 6 1] 35 1 1 4 4 29| 1 2 21 1 1 2 2
43| -1 1| 47 1 3 4 4 431 1 2 2| 45 1 3 2 4
1] 1 2| 59 1 3 4 6 71 1 2| 45 1 3 2 4

fBL, t(a) 1X t(a) = (< a>) mod (p"), 0 S t(a) < p*,w, = (1+T)W" -1 &35, F
HE N, =p" BOT, HlxiEH5D n & kT (5.1) OFLD TF OFRED p THNRWD
OBFETIUR, ZORAND kB3N RERERY =0 L7225, 05, 1% (3.3) TERS
I, vi(a) 13 §2.1 TORL ST Manin 12 &Y BEMICHET 2 HFERE XL TNS.
WosT ENEZLNIUIIN G DRERITFHEFRETHD. (H121X [M-SD] DHEEIZE
D# > TWND.)

FHE 4.1 ZEBUC L VDDV, T2 TROEM (A) Wt L/K 2525,

(A) K Z2WIKE L, 1 % 1 =1(p) 725 E B good reduction &b 2FHK (BB 11 N) &
9 5. M; % conductor [ ® Q kL p K cyclic e RIKET 5. L =KM, £8<.

(A) DIRWT, RDBEI Np/i. Ay, ZEHEHTEE L7, (Table 1, FH5ITIT Pari-Gp
EZRWE). WIFR B TR 31TV LS. E0THS ppx =0 THD.

e p=3 E=Xy(11), K=Q(13), Q(+/19), 0 < I < 100.
ep="7 FE=37A, K = Q(v/—11), Q(+/6), 0 < I < 100.

BL,37TA Xy +y=2"— 2 TERISNDETF 37 OFMiHRE T 5.
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Mg/ Apyp THEEEZ L2 Ap,y ZFHRLTRELADED. RICBWTT g, B% A,
Ay Aps Ay ICEVRR LT, 22T 1LITBHREEE, x X K O, 13 M, OfEET
HHTRWHDET 2. ThOBREEHEREHWCHELZHA TH L. ZhixHWT
Mg/ Apyp FROXTHAEIND.

/\E/K = A + )\x, )\E/L =M+ (p - 1))\w + )‘x + (p - 1))‘x1/}-

—77, BE 41 12X T (A) ORUTIIARBOAKITKRD (5.2) DX HIT251FT T
5 (upx = 0 ZRET D). HLIRT, g = #{w : primes of Ly, over I} &F 5. L7,
(5.2) DEMIL E(Low ) 5 p B REZLMNE D INORMZE 0 DRIFIZEWVDZTIZH D
Thbd.

x(l) = —1 and a; = £2(p)
2(p—1)g --- FliZ
(52) Ap/L = PAp/K + x(1)=0or 1, and a; = 2(p)

0 -+« otherwise
KD Apjr, Mgy DY (5.2) ZHG7-$Z L ZHEND LS. BIZIT p =3, E = Xo(11),
K=QW13),l=70&&, ROMIZ Ag/ic = 1, Agyp = 7. =5, (5.2) 1%, x(I) = =1 »»
Da=-23) THIND LOBHELRD. ZOK g=1ThE1D
Ap/rL = 3 g/ +4
LD, ROMEIZINEWTZT. BROMOLGE RKICHENIO D Z LN TEX S,

Rem . /\1, /\1/,, /\X, /\Xw %@%1‘%@“:;—]: D, §6 ? Lem. 6.246.4 %%ﬁ)&) %ﬂé

6. SEBADHIEE

I TS EERE L CGERT 5. 35T [Mat] 8. FEBIT [Si] OFEHIHED (Lem.
6.2, Lem. 6.4) 2%, Lem. 6.4 I [Si] ®H{ETIETER2WD T Hecke 1EH %2 AVWVZRID 58t
(Lem. 6.3) TRy, ETROMENRD 5.

Lemma 6.1. K CLC M Z\WIhbs 7 —)UKT M/K 2 p9kR&E$%5. M/K, L/K,
M/L WTFNp2 > TER 4.1 RELTIUL, FZV D1 2HIELL.
DT LMD pt[K:Q OHEEREITHITHD. SHIC
(i) L C K
(i) pt[K:Q 2> LNKy = K
DFEEREE . 22 TE (i) OHRT. ZOEE L TQ L pdEKk »> L=KL
25 bDONH 5. FITHEOTLORTROBEITRE L TORT.
o I/ X Q L p & cyclic T conductor 8% | (L' = M;). EIZ [ 1 K @ conductor
LFET E1E 1 T good reduction Z &2 (BIH [ N).

#(4.2) LREICI VRO X 22T 5.

-L
(6.1) Akt = 2B
Nor = Sy A
9



H L X X K/@ @‘Hg*%, P X L,/Q OD?E‘*%%_’%D, /\ny = /\fE,x(T)7 /\E7X’¢ = /\fE,xw(T) 7R
ELERTD. £ZT Ay & dApyy W#1) BHEANDZEEZEZD. x D conductor %
m &35, ¢ O conductor 1L 1 THY, RELY (m,l)=1 THS. (3.5) DERIIENIX
fox(T) = femx(T); fox(T) = femxp(T) THD. x X LS, DERE SHREDLND,
(B ICEY frmy(T) DEETED. femy(T) DN, p FEREE Ap iy, pemy £T 5.

Lemma 6.2 ([Si] Prop. 2.1). pgmy=0< gy =0. BIZZTDOEE

AEmlx = AE i

WIZ Agy & Apmiy ZHAD. ROFEPBETHD. ¢ & BRRER L), — L),
ETD. WiT 621 (2.3) T &N,

Lemma 6.3. U % Z,, @ open subset &9%. T DHkf
P(0%,0) (U) (= 05 (07 (U))) = il ,, (U) — 05, (17'U) = 05, (1U).

Rem . [M-SD] §8 Lem. 2 IZZ OHENRENTH L 03ME-> T\ & Ebivd. | A bad
(1| N) DBEICH EOX 5 RARXR’H B ((2.3) ZE9). 2T X ELT O & RIS
LTI 2 bad D& EDARLRES.

WIT a % pHl -1 REEROEHETD. WOLHIZHB. HLpIX O, Dp LD
BATTINETS.

0 - x()+x()"#a modyp
gx(l):=42a --- x(I)==%1and q; = £2 mod p (B E[FIE)
a --- otherwise

Lemma 6.4. pg iy = ey 722 Aemiy = Mgy + 9y ().

(BEFE). E£3 ¢ (X even THY x & xp DFER—ETHZLEZERLTEL. x X
conductor m 2D T x € ZX , ITXFL

'p,ml

X(a:)(l + T)L(<w>) _ x(go(x))(l + T)L(<<p(a:)>)'
ThD (p1Z ETERLFE). #IC

femn®) = [ M@+ TGP @) = [ @+ TS0 ,00)
“p,ml p,m

ERRY HE63ITLEY

- / (anx(y) (1 +T)" ) = x(7y) (1 + 1)) = x(ly) (1+ 1) )6 (y)
Tipm )

‘P,

= (a = x(O)7 1+ 1)) —x () (1 + 1)) / X(W) (1 + T) <o) gt (y)

Zpm
= (ar = x() 71+ 1)~ = x ()1 + 1)) frmn (T)
L%, EoT(ag—-) DERDBN=0g,(1), =0 &5 L ZHNIIRV. (FEK)

B2 x % Gal(K/Q) DfEERK%E E ORI, IROMERH 5.
10



0 if B(Ks,) 2 E
Lemma 6.5. ng(l) - 1 (Koow) D Ep
X 2#{Ky DI LDFER } if E(Kyww) D E,p

BELviX Ko ED I LD (EED)FRARAT, B, 13 E O pEFRORTEETS.

(B&FE). | @ Frobenius ® E, ~DIEADEEEE o, BeF, £B<. a+B=a modp
ThHod. IHIZI=1 modp Eo7ehb f=at THD. O % 7,110 [K:Q] FiR
ERMUER, p 2FDRATTNETD. (0OD0, TH5D.) O -F, E—2EDT
B ST g () DEFERLY
g() #0< a;=x()+x(1)™" mod p

sa=x()orx(1)"'inF,
K/Q @1 D4 \ﬁﬁa;&%f ERTIT (D) 1X1 D fRBEEL LTHON, x BEISHK f
EIROZNENE (K :Q/f El‘?”oké (fiXp £FETHDI0H x(I) Z mod p LTF,
/\b\of%%ﬂ%ﬁ’b% [K:Ql/fEI¥F2&pZ LicER.) LOREMLIVBL of £1 fot
S5IEY g () =0. bL af = 1 851F g, (1) #0 &5 y OFiTa = £1 725 [K:Q|/f
fEl, of # +1 725 2[K :Q]/f 8 THD. o> TOFIITEL Y g,(1) = 2a[K : Q]/f &
2%, TOFDIT24#{K\ D | LORKF Y IZ—BTD. HLidal =1 ¢ F(Kxw) DF,
DEEMEZEZNZIZEW. 2L of =1 & [K,(E,) : K,] % p MTHDZ & OFfEML
Koo o/ Ky DRI p LR THDZ L0015, (FEK)

S CREATH 523, (6.1) &V,

)‘IjE/é Z Z )‘Emb
= Z Aract Y (D Araw) = Npx + > O Aeaw)

T P#l X
ERRY M 6.2,64 L A1 72D ) DEPR p-—1HTHEZ END
)‘E/K +(p )‘I;J/f( + ng

X

if B(Ky,) 2 E,
= p)‘E/K )
2#{K D | LDFER } if E(Kwy) D E,
Lo : Koo =p 72D T W&TZ)%,H IRGE. Z DL EHEHERIL p. SHITHET5HE
Iﬁ j: l L@%ln 0)%"71;071:_\_ '?4}:) &
#{ Koo D1 LEDFER } = H#{Loo D1 LOFER }

Thbd. Flo,w % Lo DI EOFERE L, v & Koo ~DHIfRE LTl & Ko o(Ep) /Ko
FERETH Y, Lo/ Koo | R T = L i, E(Kwy) D B, & E(Lsy) D E,
il‘Hﬁfz%‘é PEEY EORIZZ O L/K TR 5 EE 4.1 @/\iﬁb:—ﬁ‘ﬁé.
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Part II. Selmer #DARKHD AR
7. FEAMBEDOEEER

ZOETIE, BHIROEREREEE T 5. [Manl], [Ku] 28BX#E LTHET T
B<.

p BEREELTD. Qu & §3 DIROTEELZ Q LD Z,ERET D, K ZARKRN
Bkl 32L& Ky = KQu L3< (%Y Z,-95K). T := Gal(Ky /K) &36<. I~ 7,
(AT —~NLEEE LTC) THDB. n 201220, K, & Koo/K O [K, : K] = p" 72 5 Mk
—OHEEKET 5.

K:K()CK1CK2C"'CKOO, U K, = K.

I DAERKTE v ZEE L TEL. M % compact 7% Z,-module T I 2NEFEIZ/ER L TWD
bDETH. ZDEE MITBERIZ Z,[[I)]-module & 725, EIZ

O[T = OLT]] (o~ T +1)
LW A ([Wa] Th'm 7.1) 12X ¥ Z,[[T]]-module DREENR AL Z LIT I BN TNS.

7.1, Z,[[T]) EDMBEICHET S2FEE. AN Z,[[T]] OB HOWTEHE L, (FhES
DAREREERTD. —MRIZO & Q, DARKRIERE k OBEIERETD. M 2 HRAEK
O[[T]]-torsion O[[T]]-module &3 %. Z®D & ZIRD kernel, cokernel HRRZR O[[T']]-module
DYERAINRH 2 ((Wa] Th'm 13.12).

(7.1) M — @; O[T}/ (g:(T))™

BL, g(T) 1% O[] PFEILT, m; € Z, 21 &T 5. g(T) = [[,:(T)™ DERT D
O[[T]] ® B ideal 1T LOMERFDE Y FIZLXOTEESD. THE M @ characteristic
ideal &FEOR

char@[[T]](M)
LEL ZOERT (DED ¢(T) XL (4.1) TE#FLE A, p RERE

A= >\g(T)-; Ha = Hg(T)

ERL L, g(T) OBV FIZELTEED. (7.1) b, M EOBMRIIKRD X 512725 ([Wa)
$13.4 DEBBR).

par = 0 & M IFARRAERK O-module.

7.2. Selmer # . K z fROARKRAEME, E 2z K b OFgHih#RE 5. BERRE L
LT, UT EIXK ®p EOETDHEKT good ordinary reduction ZFF2b D &4 5.

F% K OIEREETD. 0Sm S o iR LE D F LD pm-Selmer # & 13,
Selym(E/F) = Ker(H'(F, Eyn) — [ H'(F., E))

12



CEBRINDHETHD. 22T, En I EOp" EH5R0ORTHLET S, —KIZT—1
BEAWCKL Apn T p™ fFBRD kernel 2R T (Ape = UpApn). Selyee(E/F) 13RO &
D RFERFNE B D, H L ITI1(E/F) IX Tate-Shafarevich #Tdh 5.
0 — E(F)®Q,/Zy — Selw(E/F) — II1(E/F)y~ — 0.

Koo £ p>®-Selmer # Sely(E/Ky) 2% %2 %. B inclusion Eym — Eymi1 &

restriction {2 XY
Selye (B/Ko.) 2 limy , ling el (B /K,
ThHdH. ZHITE T BEHLTEY, £O Pontrjagin dual
Xp/k = Hom(Sely~ (E/Kx),Qp/Zy)

Ty el 3¢ eX i, (v9)(s) =o(y's) EEHTDHDE LT, I MEkIIERT S
compact Zy,-module &72%. ZHIZE Y, Xp/x 1T1E §7 DIGDITR AT K 52 Z,[[T]]-
module DHEENAD. S HIZ,

EHE 7.1 (Manl] Th'm 4.5). Xg/x IFHRER Z,[[T]]-module &725.
RKBFHRINTND.
FE 7.1 (Mazur). X/ 1EFEIZ Z,[[T]]-torsion THH S .

Rem . ROBEITTFAEIZIEL L.

e Sel,(E/K) AR (Mazur, [Manl] cor. 2.7).
e £ 7% modular T K 2% 7—~V{K (Rubin, JNEE).

M = Xp/g T2V L EOFRERBONIT, §7.1 TERLT N, p FEEPERTE .

(7.3) AB/K = Mpjicr RE/K = B
EERTH. (7.2) IV ZINHIFKROERE H .

(7.4) pe/xk =0 & Selye(E/Ky) I cofinitely generated Z,-module.
' pe/k =0 DEE Ap/k = coranky, Selyo (F/Ky).

Rem . ARRRAEMAE K, OBEBETIZIIT ITARE FEINTVWDEDT, Sel,~(E/K,) ®
Zy-corank 13 E(K,) ® rank I -T2 & FHRIND. LAL, Sel,=(E/Ky) TEED
Zy-corank (= Ag/k) 1% E(Kx) @ rank KV EIZREWZ EbHD EEbND. ([1I H
MR LD Z k)

73. BEEFHE. T THRIZ K B7—VET E A Q E® modular 7245 M B To
HLEaBERD. ZOW§3 TERE LI MR p 1 L B fu/x(T) 5. Thk
LD REH) 72 Xpjx & DBRZRAD. BTHENTND.

F8 7.2 CAEETAE, [M-SD] §9 conj. 3). (48 3.1 BV ML HEID)

charzp[[T]](%E/K) — (fE/K(T))
13



INOLOFEDOT (4.2) TERLEAZEGITIRO L S eBffE b0,
(7.5) AB/K = )\%’_/f() HE/K = N%_/f('
EVEELL Xpx ZRAOENRHES: K % first kind (conductor 2% p® THlbLZ2VY) & L,
X % Gal(K/Q) @ 8L T 5. Sely(E/K) 121X A BMEALTWVDDT Xp/p 1 (LD
I OYEMA L FAKIZ L T) A-module £72%. 22T Xp/x D x-quotient
(Xe/K)x = XE/K @1,00] Ox
(O, 1% x ZEL T Z,[A]-module & Z724) 1ZEKIZ O,[[T]]-module &7 5. [K : Q] 23
p LFRERD (Xp/k)y 1E X D Z,[[T]]-module & L TOEFMEFTHS.
T8 7.3 (FEETA, [M-SD] §9 conj. 3). charo, r)(Xe/x)y) = (fe (1))
(ii) 234TD x THY L TUE (i) Y Lo
Rem . FRIZ LD, WBIRIINLTND.
charo, (1)) ((Xg/x)x) 2 P" fex(T) (In)
8. KADAX
K OB RRAEIR, £ 2 K I OfEHii#R L35, L/K % BIRK Galois p-HLK
TROFM C2(B,L/K) il d b0 E 7 5.
C2(E.L/K) : S % E # additive reduction 6> K ORREEDESR LT 5. {LED
L DFEHRTS LiZHdbDIZBNT, B E 1T additive reduction % 2.
Rem . Z DEF2TDOFE AT reduction type BED LR, p > 5 OB EED L IXHHE

W C2(F,L/K) %7z . E 23 semi-stable 22 b fEE®D L/K T C2(E,L/K) XY 3L
. 7, L/K T additive prime 2343 L7272 HEL Y ST,

E% L LofHii#e bB2 2026, §72 TK 228 TL LESHRDZLITLY X/t
ﬁ§E%éﬂ, Gal(Loo/L) O)ﬂzﬁﬁ"@ Zp[[TH—module k%‘f:ﬁ"@_‘, /\E/La ,UE/L fcﬁ E% (73) b IEJ
UK EBETDHILENTES.

EHE 8.1 (HM]). Xg/x M Zy[[T]]-torsion THD pgx =0 ERETD. TDLE Xg/p
B3 Zy|[T))-torsion THD pg/p =0 LY L. HIZ

Nefn = e KA 4 3 i) = 1) +2 Y (et i) 1)
w:split w:good
DY SLD. L ep sk, (w) ZBHEECT, IO TIE wid Lo DFEAT split multi-
plicative reduction ZFfFObDZEE, 2FHOMTIX wiX Lo @ p RIZRWHEKRT E A
good reduction ZHiH, E(Lew) D E, (B, & p F3ROE) RD2bDE2H bDET 5.

Rem . K, L BHIZT7—~UET E 28 Q LD modular 7Ze¥5HiIfR CH D & &, EHE 8.1
DARDBITER 4.1 OFNIC—FT 5. ZHITFET.2 & (7.5) ICKIUTEY sLH>&
LD, PRIZEBRF R CRIBRIZNSGZ D Z EITHB TRV,

14



Rem . K, L BT —~NAEKT E 2 Q E® modular Z2AEHEIERD & 121X, AEE
TRERESTIE, pp/x = ,u%_/f( ThHHNG, EE 4.1 O%D Rem. LR UL, AIRE%Z
Br< (good ordinary 72) p T ppx =0 THDHETFRTE S,

9. EEBA
Z 2 CIEREA ORI 2o~ -4, FEMIE [HM] S8

9.1. #fF. 9 FERICKLBELRERELFNZET L. F 2ARKRREELETD. S % F OFR
DHIBEST p LORREEREZAREZETELLDETD. F OEBEOIERE 2L
S O LEOFRRENERE S(F) LN ZEILTDH. Fs TF O S ODARPIGIHRKIER %R
Fy C Fs(= Fas(r)) CH5.

EH 9.1 (cohomological dimension).

(i) ([Hab] Prop. 7) cd,(Gal(Fs/Fx)) < 2

(ii) (cf. [Se] Chap. ) v & F,, DEEDHRE LT 5. cdy(Gal(Fav/Frow)) =1
E % F LoHi#E T 5. Foo ® p MORIZOWTROMBREDS.

T 9.2 ([Im]). E(Fy)p~ (THR.
KIZ Tate local duality 72 E LV DIRFETH 5.

EHE 9.3 ([Manl], p.34, [Se] Chap IT Prop. 16). v &% F OEEOHRFRE L, v|l &7
5. ZDEX

E(F,) =~z @ (finite), H?*(F,,E)=0
S % X 5T E 2 bad reduction b OFREETCEHeET5. T5HL

0= Sely(E/Fo) = H (Fs/Fu, Epe) 5 [ H"(Foos E)peo

vES(Fx)

EWVWIERIINDH L. ROFRIZILZNBREETH Y, GEHORTLH D,

EIHE 9.4 ([Pe| Prop 4.6). T 7.1 23V LD (X p B3 Zy[[T])-torsion) 72 B, ¢ 13 &
. BT H?(Fs/Fy, Ep) = 0.

9.2. SEBAMAE. FEHDFEHT [Iw2] DRFZIREN TS Herbrand O FHREIZ K H5E
HZHEE 5. iUk CM FHEIROBFE O Mi] TRV L. (§10 &ED Rem. &
). LrL, 5D%BE, Selmer HEZ (M OO THROERE CRIEFESRHEGE) 23 h
% EERRRE) B [Iw2], [Mi] &1L BIOFIETRE IR B2V, IROFEH K

IRVASY

Lemma 9.1. K CLCM T M/K ? p#iRTHD LTS, M/K, L/K, M/L \W§#

222 O TER 8.1 NIELITIIE, RV D1 D2HIELLV.
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BUZ L/ K 5 p IR cyclic SEROBZEIZFEATIUI+ 0 THSD. L C Koo DRFX Lo = Koo
fi@(‘.‘, xE/L = %E/K, iz )\E/L = )\E/K; KE/L = DUE/K, RV EBIZHALGN. Ko T
LN Ky =K OHEEREITLND. G = Gal(Lo/Ky) EBL. G2 Z/p THDH. S %
K DRERROAMREST, p hORHREERFZ S, E 25 bad reduction ZH DR, I HIT
3 L/K TR 2FREE2TELbDE TS, §5& KsD L THY, Ly = Ks T
5. Selyo(E/Ly) 121X G BERH LTV,

Proposition 9.1. restriction map
Selyos (E/Ku) — Selyeo (E/ Loc )
1T kernel, cokernel HRTH 5.
FERIZZ 2 TITAMR T 208,
HY(G,E(Loo)p=) (i=1,2), HY(Gal(Loow/Koow), F(Leow)) (Vv € S(Ky))

OREREATHLIEENERICMLETHS I LE2ERL TR, IhbDZ LITATEX
#%® Lem 9.2, Y% Lem 9.3 & ZDHED Rem. 2 INT2W. e LTRPI DN D.

Cororally 9.1. Xg/x 23 Z,[[T]]-torsion THD ppjx =0 ERETD. ZDEE X/ 1
Zy|[T]-torsion T pp,, =0. BIZZDEX

coranky, (Selyo (F/ L)) = Ap/x

Proof. 87 (7.4) {2 XV, “Xg/x B Zp[[T']]-torsion 232 pg/x = 07 1% Selpee (£/Ko) D Zyy-
cofinitely generated Tbh D Z & ZERT 5. 7> T Prop. &Y Sely«(E/Ly)¢ %9 Th
D, 9> T (Xp/1)e (G-coinvariant) IFHBRARL Z,-module. ZDZ L0 D X, 1FHRAE
% Z,|G]-module &72%. (Z4UZ Z,[G] A compact JRFTER TH Y compact # X g/, (28t
WEHLTWS. 2k ¥ compact RATERICEST % “Nakayama @ lemma” 23X 5728,
[Wal,Lem. 13.16 DFEHZM.) Ko TRIZ X/ 1IZARER Z,-module. BIZHD (7.2) &
Y Xpg 1 Z,[[T]]-torsion T2 pg,, = 0. (7.4) £V Ag/x = coranky (Selp(E/K))
ENBREDRBTD. O

T X EEORPER DA ST
M % cofinitely generated Z,-module T G 2MEHLTW5bDETDH. ZDEEHD
a, B,y &> TIRD cokernel HIRZRHF D H 2 (cf. [Tw2],p. 285).

(9.1) M — (Qy/Zy)* ® (Qy/Z,)[G) @ (I6)".

fBL Ig 1% Z,[G] @ augumentation ideal @ Pontrjagin dual &3 2. WIIEHIZH0 5.
a + 3 = coranky M, v —a = h(M).

AL, h(M) 1% M ® Herbrand 7, BlH

h(M) := dimy, H*(G, M) — dimy, H'(G, M)
16



LB ST,
(9.2) corankz, (M) = a +pB + (p — 1)y = p(corankz, M) + (p — 1)h(M)

Bon%. M = Selyx(E/Ly) £BFIX, EOZ LBHEZ T, coranky, (M) = A/, TH
Y, Cor. 9.1 £V coranky MC = \g/re 305, B LI h(M) BEHETEIZTRV. £
X, E2 9.4 Ik 2%25

0 — Selyeo(E/Loc) = H'(Ks/Loo, Epo) = [ (I H(Zoow E)pe) — 0

vES(Koo) wlv

ZES . AL, BROBMRES S X Prop. 9.1 DEFTES7bDET 5. S(K) ITAR
£ETHD. 2k,

h(Sely<(E/Ls)) = h(H' (Ks/Loo, Epe)) — > M][H'(Locawr E

vES(Koo)  wlv

L(TRBAGL LERRS) HHEESND. WKICELEIET 3.

9.3. Herbrand B DEtE.

9.3.1. global part.
Lemma 9.2. H(G, HY(Ks/Loo, Ep)) (i = 1,2) IZAR, FIZ h(HY(Ks/Loo, Ep)) = 0.

Proof. B¥# 9.1, 9.4 £V HY(Ks/Le, Ey) = 0 (i = 2). #IZ Hochschild-Serre spectral
sequence ([Iw2] p.282 /) 12XV

Hi(Gle(KS/LOOa Epee)) = Hi(G7E(Loc)p°°)-

EH 9.2 KVEDITARTHY, h(E(Ly)ps) = 0. O

9.3.2. local part I. IIT local 78 DEHEETDH. ve S(Ky) B Loo/Ko THIFT D720
Lo = Koo CB. 65T H (G, [Ty B (Locs E)pee) = 0. BRSO & % DBEZ

FUERW. w % Ly, O v EOM—DREELETD. ZOR G = Gal(Lyw/Koow) £725.
ET0ip DHEEEERD. ZOEERGRIEDIZv B Loy /Ko THETDHLEDHTH
52 LEERELTEL. £,

(9.3) H' (Lo, E)pro 2 H' (Lo oy Epeo)
Wiy % (vip EEE 9.31285). EH 9.1 (ii) & Hochschild-Serre {2 &
(9.4) H'(G, H' (Loo,ws Ep<)) = H' (G, E(Lsow)pe)

LB, T TCROMEEHNWS.
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Proposition 9.2. [ £p &L, [F,: Q] <00 &35, F, » p, 2800235, F, =
Fy(ppe) EBL (Fy o/ F, X Z,-9EK). E/F, ZA6MERET 5. 20L& BE(F)NE, =0
25 E(Fyx)pe = 0. £ 5 TRITFIUL,

(Qp/Zy)? E 1% good reduction & % D.
E(Fyo0)pe = Q,/Z, ® (finite)  F 1% split multiplicative reduction % % 2.
(finite) Z D,

Rem . split multiplicative 72 512 E(F,)NE, #0 TH 5.

Proof. E(F,)NE, =0 D& &I F,/F, 1X pIERIENSWR D (p-BEOME, [Manl] Lem
3.5 DEmBR). £ 9 TRVWET S, RO good reduction DFEDHRT . F,, &
n FHOHEKE TS, F,/F, 1 ERZUETZ S norm map E(F, 1) — E(F,,) 125
(Manl] p. 32). 1 £ p £V, B 9.3 ZRIUL, F(Fypi1)pe — E(Fon)ps DRI 53D
5. XoT E(F,w)pe TEREE. LED m 2L 5 n 35> T E(F,,)y~ 1T p™
SREED. BICHYICEEEZ D2 LI1CEY Gal(F,/F,,) @ Em ~OEROITHIL

1 b(o)

0 d(o)
EDD. AnkmEYVRESENTERERY Fop, D ppm THDIND d(o) =1 TRITFH
o720, I m EREL TN E, o/ F, 13RDHRK pIEKENLD bo) =0 &
T&%. BT E(Foo) D Epm THD. m IHMER L T2 TRENTZ. O

EFT D, Weil pairing I2L 9 1 x d(o) 1% Gal(F,/F,,) ® pm ~DIEA%

Vip THY, Ly/K, EHELTHNBEDT, Ly DK, D ppy THD. HUC Koey = Kojty),
Locw = Lu(pty=) THB. o THEMNEZ T, WARHH 5 (C2AE, L/K) DFEAHIZZT
fifi5).

-2 E(Loow) D E,, w T good.
(9.5) h(H' (Loocw, E)) = h(E(Loow)p=) = 4 —1  w T split multiplicative.
0 Z D

9.3.3. local part I. 3 v ZAEEDOHERFER LT D, T2 TH Lo/K THROREDE X
DHZEZD. GIEpHEPX, H(G, H (Lo, B)pe) = H(G, H (Logw, E)) IZHEET 5.
EE 9.1, 9.3 & Hochschild-Serre (2 &9,

(9.6) H'(G,H (Locw, E)) 2 H(G,E(Loow)) (i =1,2)
L2 %. WORMBILAEA Z #8328 [CoGr] Th'm 3.1 2% key & 725,
Lemma 9.3. v|p D& & H{(G, E(Loo)) 1EAR. FIZ h(E(Lyw)) = 0.
Rem . vip 725, (9.3), (9.4), (9.6)i2 &Y

HY(G,E(Ly)) = HY(G, E(Loow)p)-

XoTIhIZ §9.321ICX VW AREATHS.
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9.4. F¥&E®H. Lemma 9.2, 1 (9.5), Lemma 9.3 &, L/ Ky THIKT R RIIA2HETH
DT EMD, RGNS,

WSl (/L)) =~ S h(H (L B))

vES(Koo),Loo THIE
=2#{w € S(Ls) : w1p, Loo/ Ko THIL, good, E(Locw) D Ep}
+#{w € S(Le) : Loo/ Koo THIIE, split mult. }

SR ENE p 72005 (9.2) T M = Selyo(E/Ly) & LTebDIZ Cor. 9.1 & EXERAT
i, ©2 8.1 0XEHE5.

10. Some Remarks

Rem . E(K), =0 ThbDLT5DH. TDLEITT, Selyo(F/Ly) 1F EBEDEMD T Z,-
cofree 72D T LARTIENTE D, HUZ (9.1) IXFFABIZE HZ & TE S, HIT (9.1)
Da=0%2RTIENTE, Z,)[Gl-module & LTOMEGRETDHZENTED.

Rem . £V —f&D p RIUIK L ThH, Greenberg @ Selmer F ([Gre] p. 98) ZfE-T §9.2
ERROZTMETHZENTESD. LAL §9.3 @ local BEHRIZHT=S & ZAIT—KIZE
BRRETHY, €H 81 DRIBRETAREB/LZ LITVED L ZAHKRTHRWY. 12
72, b EORBOAR (FHE 1.1) IZZOFETRT I ENHKD. 3HMIXZ 2 T
W3 5.

Rem . 723, CM /&M HikR DR LV 5, CM FEM ##RIC K 2 A T& 2 o a8
i TR DERBEGR DR & - T, ZHUTH T 2 ARHOAXD [Win|, [Mi] Tid Selmer
B, (Al Tixp L BT LTHELNTWA., LiL, ZOFMMIZE 2 T D Selmer
B Z,- KRB AEIO LD E2LBIOBDOTH Y, CM FBHEIFRICR> THAEDOMER E
FEEFOONRNWI 2R L TR, GEFELRRD))
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