B RAT IR SC AT R ZE 6k
% 1967 % 2015 4F 138-152 138

RHEXKDEE
(On the work of Masafumi Murai)

REAKE BOT7Y I

Kumamoto University Atumi Watanabe

R UBHIT. HHEXKIL 1983 F£4 5 2012 £ T T A RMDOAXEZRHEKL, 2WOAFERDIMIA
H5. WOBIIERBEO 7Oy JHMIETS 20 M ERBRET S 3MI KRS, 2BE
TR7Oy 2IZETAHRXDIB 1ITR/ERBIIR->THRLERTS .

1. Brauer @ k(B)-F# 2. FRE/BO Ty 7 L BNEEOEX 3. 7oy 7 LWy
4. Brauer D& X 0 $48& Alperin-McKay 48 5. Alperin DEXF4 6. Dade D70 v Z7H5R
(block extension) 7. §§ P-radical iM§ & P-radical 70 v 7.

nE, NHEORLY A FIAREDSEXRMOBIZEBRL T VWS, (1], 2] RELBFEEAWESA
BHHERORIXYAINDRSDEDTHD, TV 7 7Ry b 2BV BERSEED 5 D5 H % Bk
T 5.

UTORE2ZIOHRELELTHWS.

G : BIRE

(K,0,k): +8KER pEV 257K

o: =0 F=Xk

B:oGD7uy s

D: B ORRER

k(B) : B OB#IEIELA In(B) OBE

[(B) : B @ Brauer BE#5f 24k IBr(B) DIBEE

Bo(G): oG DET v 2

1 Brauer ® k(B)-F18

Brauer @ k(B)-F48i3 1956 FEICREI N T 0y JERIZE TS ($2) B EBEIFA2ITIC
LWFETH B,

Brauer ® k(B)-F#8 ([Bl]) : k(B) < |D|.

1.1

[2] A note on the number of irreducible characters in a p-block with normal defect group, 1983
[3] A note on the number of irreducible characters in a p-block of a finite group, 1984

Brauer-Feit [BF] (2 X 3% R k(B) < ;D2 +1 Z&<HISHhTWB. —% Brauer ® k(B)-F
18 (AT k(B)-FAEL S 5) 1& Nagao [N] IZ& > T, p-AIRBEZN U T k(GV)-RIBARE X
Nz AROEARTRp BV &,V OBCHEEO p-HO8 G IINL2RIZ G V) |V| Z&
51 p- AR N U T k(B)-FHRIZEL V. (k(G) & G ORBEOMEBERT) 2], [3] TREIZ p-
ARBHINT B k(B)-FRIBIEE N1z m(G) = 15 LBL. Gy 1 G O pEAROSEERL,
|Gy 3 |G| @ p-BBHTHD. KX 3] TEBVWTROFHEEREL 7-.



FE1|Gy| =Gy B5IEC I p-BBETHS.
48 2 m(G) > I(Bo(G)).

NHEATFE 2 —0DFHX [1] 25T Frobenius P2 EMBOHSICREIERILIIRVIZE
£TH%. F8 1 I Frobenius FHRORH 2B A TH Y Frobenius FAIZZ OHAETREMEO 75
FEHEE F\WTEE & 4 (Tiyori-Yamaki [IY]), K> TP 1 RIEL V. F4 213 (ML) &idh 3. G
Vp O LE (ML) b k(GV)-FIBIZB I} 58 GV ~NHENRBEIND I LARIOATWVS,

EE 1 (ML) AELWARSIEETB Y2 By(G) 2L k(B)-FRIXIEL .

EE 2 G puETHELTS. p A G D sectional prank &V +AREVERSIE, GITHLT
(ML) I L\

EE 3 G p-AfETHBLTSH. BORRE DIZHL, p 2 D D sectional rank & D+ K&
WS, B IRLT k(B)-FRRELL.

2] Tk ARH DA G TERL S XEE 3 OBRABI LD I LARINTWS. k(GV)-FIE

REREMBEO D BEHEE VT Gluck- Magaard-Riese-Schmid [GMRS] 128 W TEEAMERK L,
fE>T pAIRERETH U k(B)-FAILE L1,

1.2

k(B)-FA1 Z D 60 4 Nagao DBTEEME (BROFHERT L BbN3) KELERIIE
o7z HUANR TR % AW k(B) © LRIZBIT 288, BHRIBAI BT 5 FEORITIX
"BoNTWSE. NHKIZ (2], [3] DMENRIZKRARDWI [23] 1I2BWT (ML) 270y 29 b—
kD 70y 7 AHERL 7.

[23] An invariant of Frobenius type associated with blocks of finite groups, 2012, preprint.

FERERT —NVEQ IHUTHER £(Q) 2K E MR TREMEZTOLDLTS (F i}
—~RBEIZRE B).

o= AT
RPN
m(G) LRD BTy 212/ BRER m(B) BUTOBYEHINS -
B)I£(Q)
B) )
B =2, W@ @

(@Q,0) X Q BT —RVHETH S B-HANOHBEEORELEES. ZOHT B-HIWIE G D p-
WIBEQ &, BIZHMET S Co(Q) DTuy 2 b O (Q,b) 26T, 7uv 2 B ORER% D(B)
TxRT.

EE 4 m(By(G)) = m(G).

BE 5 RO ILD.
(i) m(B) REBTHB.
() Eupn) 1ot = 1 U (u,by) & B-Braver SED#BMORETLES.

FE3mB) =1%51E BRIAET 0 I TH5.
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318 4 m(B) > I(B).
EIE 6 FAAMNELVAESIE k(B)-FRRELL.

F48 3 12T 1(ERIIEE) OHETH 545, TREHNT —RVEPERESBHO Ty 7, Xid
P ABEED T Oy 7R CINLTELVWI EBRENTVS. FH 4 RFREHFKERDOTD Y 7%,
HETOy 7 UTELWI ERRENATVS, RO EROERIZ, ROMDKERSD S 2000 £
MR BohTWEZ edibhs. FHRANELITNIE m(B) >0 THEA, ThikRT I &K
ok BEXIRROENT VWS, ZOEIBRIEHS [2]ETV 7YV bOFEARBRESNT
WEDTRBEVWILHEEINS.

2 ERBAIBOTOv I EBENERORS

COHTIRAERRED IOy 2 L FHRESEO 7Oy 7 OROBIRIZ OWT, BMEROR X OBEF
e ¥R EBE L NHED 90 EROWE (4], 5], [7), (8], [14] 2Hb LiF5. RERERTHHATHS.
ZOHTIE N &% G DERBIBELL,G=G/N &K

2.1

[4] Characterizations of p-nilpotent groups, 1994
[5] Block induction, normal subgroups and characters of height zero, 1994

B DEMIIEHE x OFE S ht(x) & oG-BF U OFEX ht(U) BRUTDED EHEI N D:

pht(x) — X(l)p , ht(U) __ (rankaU)p.
'G : D'p |G . D}p

Iiro(B) % B D& X 0 BAIESKE T 5. oG-HIBEU & N O70y 2 bITH LT, oN-MB¥ U
% U, THT. BEIZOWTHEAKROESEHWS.

TR Tb% BIitoTHEXNA NOTuoy2ed5. BIZRTAES 0 OERKNBEF U Ioxt
LT, Uy OHZEFHETFOEXI 0 THB. ARZ x € Irrg(B) (XL, xp DEEMIRT OB S
0 TH5.

CORRICIIRVVEREZIIE. ThETCIDES>R U & Uy, ODEBRMNKRS & OERKICET 56
Rl doth o Th 5. RHKIZZNEKRDIC UTICRR3) EH 8, 25,26 LW EHE 0 DREE
EAREOMEOMBEIZEE L7, Braver IZ& > TEHINTO Y IO

Ker(B) =, c1rr(p) Ker(x), mod-Ker(B) = (\yerne(p) Ker(¢)
U, HEKIREE 0 DBMEREOK

Kerg(B) := n Ker(x)
x€lrrg(B)

EEBELRERL.

I 8 Ker(B) < Kerp(B) < mod-Ker(B).
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2.2

[7] Normal subgroups and heights of characters, 1996
[8] Blocks of factor groups and heights of characters, 1998

BB oG-1IEE V IZ N ADOHIRV |y PEERNTHDZ LTS GOTuy7 BRGO7Oy
2 BRET 252 oG-I X ZHULT VR, Inf(X) A BIZBTHLE, B2 V-XT BN,
V AEBRZNELS X V-XEIAEO T oy 70X THS. HFEKIE (7], [8] 2EWT V-XED
MR IRA%RITo 72,

EE 9 LEOEBMNMBE VX, VI B NOTOY 2 b IitBTHET 5. RV LD,

Q) BRGOTay sk V-XRTB-ODOBRETREMEIEIB X b 2 BT HZ2TH5.

(i) G DEBOTOY 27 G DH—D Ty 212 V-XREEINE. ZOLE BIZBTBEED of-
MBEW ZXL, VR, Inf(W) i& BIZET 3.

B 10 LOFHEDREDT,GDO7uy 2 BRI NDOTOy 2 b 2H@ET2LT 5.
() BIZ&koTV-XEEhsd GDOTuyr0ndbRERE DN/N 2&5Eh35,
(ii) BitkoT VXEEXND G DT0y 7OPICAREAN DN/N LD EDODBFET 5.

RIGER 7 OBEEDOIETH 5.
EHE 11
(i) xerr(B) £95%. x{n BRI € 28 LT, ht(€) < ht(x).
(ii) ¢ € IBr(B) £3%. ¢pln DBEHFS o 2 LT, ht(y) < ht(g).
Robinson [R1] &K% FHL 7 :
PN <|D: Z(D)| (Vx € Ix(B)),

BL, ESAEDIALDDIE D BT —RAED L EDHTH 5. Robinson F48iZ Fong [F] & Watanabe
(W] &0 p-AIBEEHCH U TIEL W, R 8] IBWT V-XEEOLHE LTHL N,

FH 12 TARTOEBMBOTATOT DY 72/ LT Robinson FENELWESIE, $ATD
BIREIZN L T Robinson FARIZIE LV,

2.3

Murai [14], On extensions of projective indecomposable modules, 2005

RERETS: G pBTHE. NOTuy 2 bidG-FET, b DFEH Q I N=QCn(Q) %
Wiz edd. VibIZETSEERN oN-MNEE (AR2EAE L —BNHELETS) LT3,

[14] TR, ZOREDTIZ, VDO GANDHRERU T, U DV7—TvZ7AP BN LERIRDS
LODFELEICDVWTERI N, G BPREBLZSIEZTDEI % U BEET S (BH 14). (RBKD
fhDBRIZ L NI, EDIREDTIZ, V O G ~DIIRIZFET )

EE 13 EOEEDTIC, V O G ADHIR U HHETSL 5. PR UDTT—TYIAW %
UDP-Y—25%. RIZEABETHS.

() PAN=1.

(i) U {p 1% endo-permutation o P-IEETH 5.

(iii) W i endo-permutation o P-fIE$ T 5.
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TR 14 LOREDOTFIZ, Bid b 2#BT5LT5. X5 D=QP (>T G=NP) £¥’=¥
NDGIZBIAHE P BWEETZIETE. Z0LE G PKEFELSIEV O G ~NDOHGR U T,
UDT7—F9 22N PDLDOHBEETS.

3 JAvyEEoE

[9] On subsections of blocks and Brauer pairs, 2000

H%GOWAE bk HOTOv 2T 5. xeln(B) KRHLT

|G H|xs(1)
o(B.b) = x(1)

L5, o(Bb) €O THY,p #HEELT, x KHKSEV. —F wp % OGB Oty Z(OGB) D—
RiHEL$B. £7- d(B) % B OFRE, P % O OBRA FTALET 3.

T 15 d(B) > d(b) &IRETS. {EED x € Irr(B) 2N L T,

E}jgwﬂzawiwuw(me)WhEHOHW-

X5z, RIZAMETH 5.
(i) o(B,b) # 0 mod p.
(ii) B £ biX linked C, B & b i3HEOREHEED.

Brauer [B2], II, Isaacs-Scott [IS], Broué [Br], Okuyama [O1] iZ$1} 5 B EHN LOEE, S
Hhhs.

GODpMABE P L, REEMN P TV =B %23 PCe(P) D7av 2 bp DX (P,bp) %
B-IRante &2 (2 2B} 5 B- AN L ZEHEIPRL D). B-HAN (Q,bg) WXL QP D
bgo¢ @D = 59D 2 51F (Q,bg) < (P bp) LB 0p % bp ORI TS, D% P LAH

7% bp DBRMFERE T B,
[PCa(P)|

|Pl6p(1)
5K, 0, 13 PCe(P)/P O REE 0 OBMBETH 95, n(Pbp) ik p LRLBETHS. X
DEHEIL Braver [B2], I, (6D) 28135 (Q,bg) < (P,bp) THEDDBBEEHDOHRTHS.

n(P,bp) =

EE 16 B-HOH (Q,b), (Pbp) (Q QP) IZRL, (Q,bo) < (P,bp) %5,

(OQ»GP)CG(P) = (Q,bo) =41 mod p.

LOERARIZBWTELI Co(P) XBIT2HREERT.

4 Brauer D& 0 ¥78& Alperin-McKay F78

Brauer D& & 0 $A8 & Alperin-McKay FHEH A E L FHREETH 20T NS IR BT
N LB NREIN ZTHhSOMRBRIIHAROKRELRERYH - 7= (4.3 21).

Brauer D® X 0 ¥48 ([Bl)) : D 2 FRH L T2ARBOTOY 7 BIZHLT
(AHZ) : D H7 —~)VEE722 51 Irr(B) = Irro(B),



(HZA) : Irr(B) = Irrg(B) %513 D &7 —_ABETH 5.

Brauer D& 0 FA8 1% p- MBI U TIXIEL W : (AHZ) & Fong [F] IZ& b, —74 (HZA) ik
Gluck-Wolf [GW] IZ & b FERB& #1172z, (AHZ) 1 Berger-Knérr [BK] (2 & h #BMBARE S, &
T Kessar-Malle [KM1] (= & D ZEBHIZSER L 72, WK [5] IS5 WT [BK] D% 5 X 7. [GW]
CRROME (GW) BEEAE 1 (G/N 7 p-THED & ¥) Zhd S (HZA) HRE N,

(GW) : N % BIREE G OERBIEE, 0 2 G-AER N OBMEELT5. 0 LO EBRDOG D
BERIFERR x 122V T pf (x(1)/6(1) %251, G/N @ Sylow p-EBEELXT — RV TH 5.

Alperin-McKay ¥18 (AM) ([Al]) : ER#D Ty~ B &, B ® Brauver #i5F By 28 L
T |Irro(B)| = [Irro(By)].

(AM) (% p-ATRBEIZ3T L TIRIE L\ (Okuyama-Wajima [OW)], Dade [D2)).

4.1

[6] A remark on Brauer’s height zero conjecture, 1995
[16] On Brauer’s height zero conjecture, 2012

(6], [16] DELKEREEEITS.

R 17 (AM) BIRTOBRBOE T 0y 21T UTELL, (HZA) TR TOEREMBEDOE
Ty ZIZHLTELWERSIETRTOFBRHOET Oy 21z LT (HZA) FIELW.

(HZA) OIERHIT (AM) BREIhTWB 2 EIRE2OLFiTh 3.

EH 18 RERET S : (1) Dade-HEFRUIEL W, (i) (GW) RIEL W, (iii) (HZA) & Z(G) »
KE p - HTHOMEEMBIZN LU TELY. 20L& (HZA) RELW.

£ (i) Tt Dade HEFHRDTRTEREL T 5D T2 <, Dade-SHHF18% 5 ¥A N5 Robin-
son [R2], EH 3 DAEMBELT 5. —74 (ii) I& Navarro-Tiep [NT] & D IEL W (Navarro & b &5
NT () RELWEBRENTWE). £ (i) & Kessar-Malle [KM2] & 0 ELWZ & 2440
TWa. > T (HZA) OFERHIZ It Robinson DEEDBRIDANE -2 L2725,

4.2

[13] A remark on the Alperin-McKay conjecture, 2004
[15] On a minimal counterexample to the Alperin-McKay conjecture, 2011

N %2 G OERBABL TS, x € Ir(B) (2 LT x O N-EX htn(x) % hty(x) = ht(x) -
ht(§) TEHET S, € 1 x Iv OBEMBSTHS. THE 11 £ hty(x) > 0. ko(B,N) = |[{x €
Irr(B) | htny(x) =0} & B L. EHAEEDOBEB A > 0126 LT ko(B,N,h) = |[{x € Irr(B) | htx (x) =
0, ht(x) = h}| EBL. N =1%251& ko(B, N) = [Irro(B)]. ’

EE 19 B % B O Ng(D)N 128135 Braver Mi5F&$5. G/N OEBROHLBOMERED
FOIERDO 70y 212/ LT (AM) RELWEIRETS. TOLEEEOEE A >0 I1HLT,
ko(B, N, k) = ko(B, N, h). #Z ko(B,N) = ko(B, N).
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[OW] 25, EOFEI p- TREHCRS B (AM) O—MMETHS. (AM) 5, |H : Z(H)| < |G : Z(G)
24 G OEEOHAE H OEEO 70y ZIZH UTELWA, G D7y 2 BIZHUTIXE
L EWE &, (G, B) % (AM) OBNEH £ 5>5. FH 19 2AVTRIESND.

EE 20 (G,B) % (AM) OB/NRHIETE. TDLE,

(i) G D Z(G) LAENLVWERBLE K (ZHL, G=Ng(D)K.

(i) G DEBROERBAR K oL, BIR G-AER K D70y 7 2HET 5.
(iii) G = Ng(D)F*(G), F*(G) & G O—f&{t E 17z Fitting Mo E X .

i 21 (G,B) % (AM) OB/NRFILTE. ZDLE,
(i) O0p(G) & Op(G) i& Z(G) c&END.
(ii) G ORI ORGEHIE—DTH5.

4.3

(AM) % Spiith [Sp| (C BV TEMBEANRE X N7+ TRTOFEATHRBMBES TRMK AM -5
(ISpl, p.176, £ 7.2 BR) W72 T2 51F (AM) RELW. FH 20, 21 & [Sp] LBV TEHERR
AR LUT.

Brauer D& X 0 FAUZDW\WT 3, Navarro-Spith [NS] 125 WT, TR TOIFERRREMBEAD TR
AM - Zf) 2#7=3 251 (HZA) PELWZ &4, EH 18 AW TaEHI Nk,

5 Alperin DEX T8
[19] On Alperin’s weight conjecture for p-blocks of p-solvable groups, 2013

Q % G OpEBIEE, S % k(Ne(Q)/Q)-TNEE L U THEMNLEN kNc(Q)- MBEEL 5. §
Ne(@) P7Bvy 2 CIZBL,B=CC 25X (Q,S) # B-EIL LY

Alperin DEXF8 ((AWC)) (JA2)) : HRE G DEEO 7By 7 BIZH LT, (B) I& B-E
X0 G-HIEFEDBEBUZZE L.

Okuyama [03] X i Isaacs-Navarro [IN] & b, p-AIEBHI N LT (AWC) iZE L. EB [03] &
(AWC) 24BEX NS & V@SN T W, [03] THY 7 —7 v 2 A2 AT (AWC) X DV Z
Y AMEXT\5. Barker [Ba] 1 Green #iti% A\ T [03] ZHEHE/LL 7. [19] T [Ba] DREXARAH
Boni.

FEI 22 (Barker [Ba] DHNIR) N 2 G OERTHIE, Q 2 G D p-HL#, b % Ng(Q)N D7y
2e¥5. G/N it p-ARTHBLIRETS. ZOLE, T7—Fv27AQ (b (G,Q,Ne(Q)N)
IZBET B Green MISTH b IZ/BT 5K kG-MBOEEIE, V7 —F v 7 A Q %285 b IZET S
B ENG(Q)N-MBEDEEIZF L.

6 Dade @70 v 7#kik (block extension)

Dade [D1) X7 0y 2 DHEIET 2 AEBEELRITHS. ZOHT Dade 137 Clifford L3R
(Clifford extension) D% 70y 2 Z U TEBLAA, —BHUFECHRI WL L ERV DT
2D IS5V, KEHERKIE D] CBVWTHROESFEERNICEMIRTES L 2R



OHITIE N 26RE G OERBIPHELL, G=G/N &BL. ErzeGZHLTZ=2N &
b&,
¢z ZCOG(ON)H(ON:U)
LEHET S, BL Cog(ON)={a€OG |an=na (Vne N)}. b2 NDTOv2&35.bDG
KB OREMIE % Gy TRL,

Glb] = {z € G | (b€z)(bCs-1) = bE1)

LERTD. G <Gy/N THY, b O#AIZ Gb) THES. b DT 0y ZHERIZ k OREEE k¥
DG ICEBFDEARELTEREI NS, ST Q % b DFRREE, ¢ % Braver ik >T b
2o —ERIZHRE D K(QCN(Q)/Q)-MBEE T H. ¢ % k(Cn(Q))-MBEL BT, Ca(Q)p) 2 ¢ D
Clifford #HER X T5. Co(Q){p) 1F kX D Ce(Q)y/Cn(Q) L& BHMEARTHB. Ca(Q), & ¢
D Co(Q) ITB T E2REMPHETHB. Ny(Q), 1FRIZL D Co(D){p) IZIEHT 5. o THEED
(0,7) € NN(Q)p X (Ca(Q)y/CN(Q)) HUT (y,)° = w(o, )y, £7%2% wlo,7) € k* PEET 3.
ZZTyr B Ce(Q)/CN(Q) IZBIFZEA 7 725 Ca(Q)(p) PDTTHZ. TDLIIZLTHSN
5 WM— KRR
w: Ny (Q)p X (Ca(Q)p/Cn(Q)) = k>

D EK % Ca(Q)u/Cn(Q) EBX:
Ce(Q)w/Cn(Q) = {7 € Cc(Q)/CN(Q) | w(o,7) =1 (Vo € NN(Q)y)}

RiE D1] DEEHED—DT Gb) DEAGKLHEISWTERTHS.
X 23 (Dade [D1]) LEDPFEEDTIZ, Gb] = Ce(Q).,N/N.
6.1

[20] On blocks of normal subgroups of finite groups, 2013

—#IZ G DTz IHL, 2C % z 2 BLHZED OG TBIBEMET 5. UTOX 5 THEE
i Gb] DIEERINEESEL 5 X 7.
EE 24 z€G T35, LEORLISOTF, b<m>/§\b RWETSE (o, N D7 uvyrrd5s ZDLE,
zZ € Gb] &2 B7:ODBEFREMIZ Wy (&) £ 0 (mod P) £%5 yez HBEETHILT
»5.

& Hida-Koshitani [HK] (= G[b] DIMBERNEEZENEX SN TWS. HHEKIE Ce(Q), DERE
HLH5 X, CH 24 2HVCEHE 23 DIEHEZELSHHLL .

6.2

[21] Blocks of normal subgroups, automorphisms of groups and the Alperin-McKay conjecture,
2014

[21] X [20] DFHRE EAZHDTIH S TIRISAZEERIELNLTWS. (AM) BPEELWELT)
(AM) DEEEVIGHZREBBONT WS, N, b iz ERDED LT 3. [21] IZBVWTRPERI N,

S := [ G

¢€lrrg(b)
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Gl ® G i2B13 B E G TRT. HED ¢ € Ir(h) KN LT Glb) € G, #->T Glb] € SE(b)
THB. by & Ny(Q) 12513 b D Braver #iiFET5. EH 23 £ H G[b] = No(Q)[bo]-

B 25 (AM) RELWEIRET 5. EOREDOTF H=Np(Q) LB L&, KK L.
(i) S (b) = S% (bo)N, S&(b) N H = S (bo).-
(ii) S&(b)/G[b] = S (bo)/H|bo]-

FH 26 (AM) RELWEIRETS. 20L&, S4(b)/G[b] @ Sylow p-EBABHIZERBIHTH 2.

LERRE G x Aut(G) PETR Y ZIZ LOFEEEALT G OHTRABBI DOV TORRN
BONTWA. Aut(G) i G DFRTORGEEREITS G DHCAMSAILTHLL
Out.(G) = Aut(G)/Inn(G) &£ HK.

T 27 (AM) RELWEIRET 2. EEOB G LAEDOEK p 12X LT Oute(G) D p-length K
e 1Th3.

7235 Sah [Sa] £ & D Outo(G) RTMBTH D (BAKXZT & HERKICHX TRV,

7 88 P-radical & & P-radical 7Y ¥
[22] On a class of indecomposable modues with trivial source, 2012, preprint

Motose-Ninomiya [MN] T#A & #17- p-radical B & I Tsushima [T] TE&E 7z p-radical 7
Oy 2 ORI [22] KBWTHBA—MILEhic. P % G O pBOBEL T 2. EBEM LG-NE U
XU npp % U lp DEBEMERSOEE (BEELBAT) £T5.UDT7r—7Tv 7 2% wx(U)
TRY.

WE U % PHEWERY LG-IBLYTH. RIFAMTHS.

: dim U)|vx(U
(i) nyp = L__r}pt’_i_ﬂ_

(i) Ulp R U {p=0a(1a) ¥ RENB, BLAR P IZEENDZU O I7—TYIRATHS.
£H 1 P-BENEDN kG- U BEOBEORE2 AT L E B Pradical THAHLED.

EW/2 P % GO p BT 5. B KG-MBE S ik (1p)1C2mSoV L&E IS LE HUm
BIEOEET S i1F V OMBEETF TR, Pradical THBELED.

P-radical BX#J kG-1NB¢ S 1355 P-radical THBZ LRI ND.

EE 28 P % G O p- S, B% GO7uysedsd. BOTRTORKIME S 4 Pradical
THHIL L, BDTATOHEMIEE S 2% P-radical TH2 I LIRFAETH 5.

%3 G OTuy Y BHRLEOEEOEMEEH~T L E Pradical THHLED.

EHMN S B Ht Pradical THB Z L &, B((1p) 1C) M4 HH kG-MPETH 2D Z L IFAMETH 5.
#iz P # G O Sylow p-#65 87251, B A% P-radical TH5Z L ¥, pradical TH5 Z LIIFMET
#%. Okuyama [02] £ 9, G DX T v 7% pradical Z5 G i p-AIRETHS. 2D EHRD
EHOIERIZFEDONS. KOEHEIZ Hida-Koshitani [HK], EH 1.1 ORRTH 5.



EH 20 BRARRE DO GOIuvY, P % D %288 G D Sylow p-H4BL$5. RIZAMET
H5.

(i) B ¥ D-radical T» 3.

(i) KT 2723 G O p-TRIERBABE N B¥GHETS : BIE N OET 0y s By(N) 24E
3, DI N D Sylow p-E2BETH 3, By(N) iE pradical THB. ZD& &, G= Ng(D)N.

(ili) B & pradical T, D & G ICBLT P IZHEMTH 5.

(iv) B I pradical T, D i G iZBLT P IZBHATH 5.

(v) B i p-radical T, B 2B 3 %5 5B kG-HNfE S (2 L T D C Ker(S).

(vi) B I& pradical T, D i& G ©&H 3 EHEIE N O Sylow p-HAHTH 5.
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Addendum
KIRAY SELEHREKE FTHHE

Center for Education in Liberal Arts and Sciences, Osaka University =~ Katsuhiro Uno

Mr. Masafumi Murai passed away at the age of 62 on the 21st of July, 2012, due to a tragic
fire at his home. He graduated from Kyoto University, but never belonged to any university or
institute. He did not even enter a graduate school but studied by himself receiving encouragement
from some professors at Kyoto University, and published more than twenty academic papers on
modular representation theory of finite groups. As far as I know, he never gave a talk or a lecture.
Most of us thus never met him, but many mathematicians across the world are interested in his
results and some are inspired by them because of his unique and original approaches and results.

Our colleagues thought that we should have an opportunity to look at Murai’s works, and asked
Professor Atumi Watanabe to give a talk on them at this conference. The organizers kindly
accepted our offer and placed her talk as the final lecture of the conference. We expect that our
sincere condolences to him and gratitude to his contribution are expressed through her talk and
the materials prepared by her, which are found in the proceedings.

We would also like to draw attention to the fact that two of his manuscripts, listed below, have

been circulated among us but have never been published.

22. On a class of indecomposable modules with trivial source, April 25, 2012.
23. An invariant of Frobenius type associated with blocks of finite groups, July 11, 2012.

In his manuscripts, the dates of the completion are usually recorded, and he updates them often.
So, we never know whether he considered the above manuscripts as final versions. We then carefully
read them, compared them with his previous papers, and finally concluded that [22] is probably
the pre-final version with sufficiently high quality for publication, but [23] is most likely to have
been planned to be further revised. We propose that [22] should be included in the proceedings
of the conference. The organizers and The Research Institute of Mathematical Sciences Kyoto
University agree with our proposal and thus [22] can be found in this volume. We would like to
thank them for their kind considerations. [23] is available only with some of our colleagues. It may
be the case that Mr. Murai had more manuscripts in his lost PC, but now nobody knows.

Here I would like to express my heartfelt gratitude to Professors Atumi Watanabe, Masao Kiyota
and Tomoyuki Wada for long and profound discussions on the plan, and to Professor Emeritus at
Kyoto University Takeshi Hirai for his kind suggestions during the preparation and a comment
given after the talk of Professor Watanabe in the conference, which described the days during
which he and Mr. Murai communicated by letters and e-mails, and finally and most sincerely to
Ms. Tamaki Murai, the younger sister of Mr. Murai, for her kind correspondences to us even on

those days when she is in deep grief.

NHEEXX AR, 2012878218, THEDKKIZL>TR2ETHAI L L. NHTARN
BARSEEMBPEH G T, KEPHERICEIFBINT, RERLBTINTVERA. UL, H
BAEOEEFOBFHOL L HFETHBRINERBOETY 25 —REARDOFEF T 20 Wi MR 52M
RVEFHEENE L. ROTBOBETIE, NHEIAREEE YINTVERA. oT, HHL
Ao AREIFVEVWLEZRSETLLEY. L L, NS AORUIE VL MANEICHS, it
REDZIDNBOWEEMEBLTVELE. £/, HAZAOKRIZMEINARELLZVER
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WET.

bt NEZADKRYELESHTRABEE L ORETHELLEZ, ELT Y IRET
NEIADERIODWTORBEEBRVLELE. ZOMEELRREOEIAR, bDIREE
RIFANTLET ), MERR2OBREOBBEHELLEDO THRL 2D £ Uk, BILED TRRE
ZOBEBOLEELIHALG I L TRAIADEEZEAR, TNETOZOLBHAD ZEHRICBHL 7=
WeBWET.

—%, B NEELTVWARAIAORIERD > 5, 2 F ([22] [23]) RERIHhTVERA.
NHEXADERIBTAMPHEREINLTOT, NHASARBERIIERESETIIhTHE LA /5T,
AAbDOFRIHIFERANHEIAICE >TRBRIRNTH 2 72ONE S PRS0 ERA. 22T, R
=61k, TORMELBIORB L LB L A5 HA, [22) IBRIEEX TIVAIZERLTWA A
23] REXBETEINBED2E VKD THS S LHERMITE L. HELEKRBEOHIALFE
REBEEBITARACIE [22) 2 ZOBRFPEFT 5 Z LICEBL TWAEE, [22] IZFAREZICIR
INEFEMEHZRLIENTEEXT. b OBEE2BHEANLK K I o -MRELRBEOREIAL
FEAZBCEMTHAFICRHBLUE T, 23] KOVWTRERZBRLOAFETHAVWADLEL KX
V. NHTADNRY 3R [22] (23] BADEMHED 7D HNEBAD, NV A VBRELE
S, RIZBThIE LD £EA.

COEEICH-DIROELEREBER TV AEWEREDT Y I &4, WHIEXSGSE, IAESEEE,
B2 BB TIRBW R E, £/ MEERRTEINAIALORBOBRFEETEL WX WA R HE
REZEBBEBE TS o U A FEHREE, SSICRBICRY ETH, BLADORPIZH2HLHST, R
ZbPoDMVAEDEFICREL T THIINISUTWAERWENFEXIADKKRTH M HE
ERIZOEVBHBL EITET.



