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We verified the non-commutative Brumer and Brumer-Stark conjectures by A. Nickel for
various numerical examples for which one cannot apply the known theorems. We also
studied the relationship between the non-commutative Brumer and Brumer-Stark
conjectures and the commutative Brumer and Brumer-Stark conjectures of the
sub-extensions. Using this, we verified a weak version of these conjectures especially for
dihedral extensions satisfying some properties.

AT ERR
(E#HAL : M)
ELEEREEY Al 2R & Ft
AR E R 1,200, 000 360, 000 1, 560, 000
U ivar i ¢ E N S
BB OSF - B - e - R
F—U— R HGw, A7 T7VERE, FERHRILR
1. WHEPHAR SO 5 DI % DX, Bloch Kato 4D —fiqk

T 5 I HARIZE E) B TFHEOBLANE, L

ek, IR OEGR L O L. Bk
DOIEFH{LD Z & Th Y | Langlands T4HIC
WP LSEIERFERBFETH T, L
MURN G, FEGROE L 22> 2 MoK,
Abel (KOBEEHGERITIL, FARGRIC X > TREK
RIZHBRETE TWRWHGE H 2, 2L
(X, MHEEL, Gauss fil, Stickelberger OJiE
B, RO BRI ETh D, O

Fo X5 2 KOG OX S %
FERHIERKIZC—RIELEL2 EWVWH 2 & TH
b, HiZ, A. Nickel I[Z Xk > TIHRITERII
7-FE A2 Fitting invariant % #.00 & LT,

AT TIVERRED X O R BGRIxI S & . FEA]
Hiyik BT Galois MEE L THE 2, ZDkE
EIZOWTIERHE Galois BFEDOITEMZ 29T

Wrge L7=u & 2 % 7=, Burns ¢ Johnston (.



Fmc1lics T, Stickelberger JTOEM %
B ROLGEICLE X, BEO
Stickelberger D EERE L 2 & FHWE T
OB, AT TNVEREEZET ce B — 2B
H 3D Stickelberger JTi»HAER L7z, 72,
A.Nickel [FFER[#2 Fitting invariant &\
ILOEEFRL T, REREMAL LD abel ik
KDOAF 7 NVERED Fitting ideal (25
Greither OfER%Z —ixft L7z, BLED XS
BREFEOH LWHERESEZLT, 2OXH7%
FEFTHL Galois YER DBLG % — ) FE— IS
fEIL CWE W EB 27z,

LB A A, MPERICET 2 i x50 %
FEFHILRIZ AL T D72 L VS HED
TN ENIEL W EFTTRRN, LS T
EMBRANTIENE NS, L L7 6, Burns
Johnston D FH3C [1] Ti%. Stickelberger
TEOEP 2 I HILROBEICHLE X, L
i @ Stickelberger O EH LD L
FWETIES L0, A7 7 VEEET oE
Y — X Bi% i sk @ Stickelberger Jr b HED
[ZHERL L T D, —H. w3 [2] i2dkn T,
A.Nickel [FFER[#2 Fitting invariant &\
IHDEEFRKL T, RERBUE LD abel HiE
KOAF 7 VERED Fitting ideal (24 %
Greither OfEFRZ —fi(b Lz, mi#F iz A
TTNVEREZETREER OL AR L TV 5,
Z DX DIz, Gauss, Kummer D% %517 T
SERH & 7= A4 7% Stickelberger (285
SLAYE BE D I AT HUEIL 2385 W P Tt d 5 235
BITGEA SN TWDDOTHD, LnLRnb,
BREZOXIBRIEDPILT DD, LD
FRNTIZE i STV, fELi
Stickelberger M EFLIL Gauss FIDFEA T
TNGRIZ L - CiEH S D, 722 0ER
WIA T TNVEBEO~A T AESOEHRTH
V. 7T AN LM B BERT S,
Z 2T, ol RE L <5 2
LIZ LV | Gauss FIRCM it 7e & o IEFTHASR
PEB-NEEXT-OTHD, 2. 5%
—DET—ZIRTFHZ LIZLY, b
DORIB~O—AL BTN EE X T,

[1] D. Burns and H. Johnston, A
non-abelian Stickelberger theorem,
Compositio Math. 147 (2011), 35-55.

[2] A. Nickel, Non-commutative Fitting
invariants and annihilation of class groups,
Journal of Algebra 323 (2010), 2756-2778.

2. MO B/

LK Z#{R%EAE D Galois k. G ZZD
Galois ff -T2 L%, L oA 7 7 NVER%
G MEEE LTARI-EEDETFEMD Z &8,
BUIOHBTH D, K. L B oM S
RSN DREERD LT, A7 7I/VHEEZIHT b

D& 5T Fitting invariant & BRT5 4
DEEDL Z ENEIOBAKH B TH S, *
LT, ZhbixEZzDZEICE, Righik
N7z & 912, Gauss FIX° M HA D FE AT HIAIL
EZI LB 2D, 12, Stickelberger ™
EHOIEHFELI 2B & T 5 2 &, Brumer
T#E. Brumer-Stark T4 IE AR & W5
THZLENREMTHD,

b 95 URRIIZIL, FErH7e G BMER T
HATTNVERED G IEEE L COREF &5
EFITNANAEFHELIZWEEZ D, L
T AT TNVEREZETHEO LA ED LD
RHIRA T T AND TETNDHON, Teb
B Gauss FIOIERHRIZOWT, BB
TOTRELIfr LiznEE XD, £/, LK
(B9 2 FE R Brumer TAEF K ONFEA
Brumer- Stark T &, L/K © F KD
abel 5 K IZB ¥+ % Brumer 7 18 .
Brumer-Stark 748 & O @ BE % Lo
TmWEFE 2D, BT S - e n e 1
TREOMEGRLEHERT L, REMICIE, BITE
® Nickel (2 X% Fitting invariant O E#
EHOL LR THELLSTWVWLD
BB TE 20 bt d 5, £< ofl%dEt
BL., REZ0 L) REXALELRD D,
FERRMB R NEERD,

T2, K RICER S AEM RS Abel
ZARIRD L > Selmer B G IS LT
DERFAZDONT BT 5, S HITiE, EF
— 7125 Selmer BEIZHOWTHIFE L, L
BB DMEN HEL N A REER DI L - TH
Z % Z & Fitting invariant & OERIZOW
THWFET %,

3. WHED A

Z OO OH S EE (Nickel, Burns,
Greither, Johnston &) Tdh->TH ., EARHY
RBAEENTH E D 72 < S AFFF > Ty,
Z T, B Xk oz, ZL OFEEITV,

BUEBI S 2D T SADEREEZD Z

LlCT B, FIEFHE Galois LK DA %
Ex DL XIT, Abel BRESYERE DBEGR A
HOMZLTWLS, 2ok oz, BEmZ

PO Z EMBMMTEEIBD TN T EIZ

T35, Fio. TOFHE CTRIITE LW KRR E

2P CWAH A Nickel K& AU ME D. Burns
KdHDHWILC. Greither K& HARIZIBIEL

T, MFEEAHEENTNLS LWV DR B HID

FETH o7, EBRIZ, A Nickel K& iX

2012 4F 8 AT Heidelberg TRIFHT 5 2 &8
TX7-, F7-. D.Burns K &1 20124 3 H
|2 London THtaw 9 D2 &M T&E =, F7-.
C.Greither K% 2013 4E 3 A1 HARIZHTE L
T, ZOWREHMET D LN T,



4. WFFERHE

EFTL S AOEMEBIT KR LT, FERFH#H
Brumer FHEMNMALT B Z & 2N DT,
Nickel O EEENNMHH T & 7o\ W Bl <, FEwT
#& Brumer T-48, FE R Brumer—Stark T-A8%
RNET BB & T2 < S AR LT,

BE HE 25 A K 52 KRB B TSR 7R R o F A4k
TH 2 BHRRESE & I 2 TIEF 72 e 2 17
ST, EFHILKRICE D AL KD
Brumer TAE & FEFRHE Brumer T8 & D REfR
I, 2oz 2k, FERHEL RIS
LT%. FEATHL Brumer FARDRCRHH VR
%< DGEITRNLT D Z EafEnrdiz, kv
EfEICIE, WO IE R Brumer FAEE X
O FER[H#A Brumer—-Stark FAEIL., (G 23 D
D% -3 & Z)E#47 Abel JEK D Brumer
FAEF L OFEA[#E Brumer—Stark FARIZIG A
TXDLIENghoT-y ZOZENDL, G M
NHcdp @ 2 HRREDO L & (p IZHHER) . £7-
— 4 eEEHEO L X, (HDHFEOLKRMED
t L&) FHOAROIEFHL Brumer TABE KUY
A #A Brumer—Stark FAEEZEENDT-, ZDJF
BT K DRSS £ TO Nickel X° Burns O
EH LR D013, AEFETEEMEDT, 4
BAXTZ T oitinasETVnaRTHD, =
D ETEY mu RERER EIZONTOREE
HERAEIL DT D LB, KRIZ, bo
E—ROEF—7ITxIET 5 L O RIS
BEHZD LN Z DO T HHFE
L. ¥ dhifE=e Abel Z4E{A D Selmer B L L
BIEZ W T B AR LT,

ZDOERDBRARIFATHBEIZ OV TOME
X, HEBRIENRZNB OB, 2D
D IEF B T AT LI O F
<HEZRNWEWS Z ERbhotz, £, #f
DA TIEH D0, AIRNEED Fitting A
T T IRE ETIEZERIZIFRD G TV
Mo T=8E . BFIZ Galois BEDSK[EIREX Zp T
B DOGANT, EBINBED Fitting 4 T 7 V%
SERIETE DI ENbhoT,

B, Fr L UHEOERVHNEDOMETH
ST, WHERREE S WD BAE &+ 43 TR
TERELFEWVE RN TIEH DN, 5%D
WFZETEENICAENL TN 2N TXH EE
ZTWA5,

5. ElpdEEm L5
(WFFEFRAE . WHIEor 3 M OV IEE 12
(=)

CMERERm S0 GE 3 1) (-~ TAFA)

(1) Masato Kurihara, Refined Iwasawa

theory and Kolyvagin systems of Gauss sum
type, Proceedings of the London
Mathematical Society, Vol.104 (2012),

728-769.

(2) Masato Kurihara and Takashi Miura,

Ideal class groups of CM-fields with
non—cyclic Galois action, Tokyo Journal of
Mathematics, Vol.35 (2012), 411-439.

(3) Masato Kurihara, On stronger versions

of Brumer’ s conjecture, Tokyo Journal of
Mathematics, Vol.34-2 (2012), 407-428.

(%K) Grefh)

(1) Masato Kurihara, Arithmetic of

Kolyvagin systems of Gauss sum type for

elliptic curves, Number Theory Forum (37

RerR), 20134F 03 A 25 H, BEHEFRI KT

(2) Masato Kurihara, A refined Iwasawa

theory and a refined Birch Swinnerton-Dyer
conjecture, Arithmetic and Algebraic
Geometry 2013 (FAFFaH) , 2013 4 01 A
30 H, HAECRF.

(3) Masato Kurihara, On the structure of

ideal class groups and Selmer groups I, 11,
IIT, L-functions and Arithmetic (¥E1¥z&
1) , 2012410 A 24 H~20124E 10 A 26
H, Yonsei University, Korea.

(4) BN, Brumer-Stark P48 & Gross 4R
[ZDOWT, 520 EEEGR Y ~— R 7 — /L (H
FRaliE) , 20124F 09 H 05 H, REAVRRTERAD
EARHT.

(5) Masato Kurihara, On the Stickelberger
elements and annihilation results for

class groups I, II, Iwasawa theory
Workshop2012 (FAfFslH) , 2012 4F 04 H 05
H~2012404 H 06 H, KK

(6) Masato Kurihara, Euler systems of Gauss

sum type and the structure of Selmer
modules, The 3rd Pan Asian Number Theory
Conference (FB1FEM) , 201148 A 25 H,
Chinese Academy of Sciences, Beijing.
China.



6. AFFERERE
(D) AFgEREH

BEE 5 A (KURTHARA MASATO)
BEEFGTAN T - PRSP - 2%
WFeE% 5 40211221

(2) WFge sz
B
(3) HHERF I

ML




