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[P, P]-perfect isometry II
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ABEDHIE ([P, Pl-perfect isometry I) Tid”fusion S LU” &2 BcEH L, Broué @
perfect isometry conjecture Z#A5R L 7= A8 (Part IOFA 17) ZIBE L 7. 72, ZOTHMBR
DUOHEDBERENTBH L LT, Sylow p-EROBEMAE 03, ¥ p D extra special p-group
pi2 TH B HERBDOE block DBEE S P, T Part I1 T, LIROFEIR D SLOWHHE
BENTVLEMDOFE LT, defect B3 T.L TH % block IcDWTHBRS, F 7=, Part I Cf#
HbNT 5553 Part I THRAUEKE LTHAT 5. (—BAICIZ[12] 2R.) B2 OB0%4
HiE[4 DB TH 3,

1. BLOCKS WITH TRIVIAL INTERSECTION DEFECT GROUPS

HBBEG T\ L, 208 H b2 trivial intersection (T.L) TH 5 L ix, HNH® =12
TDz € G\Ng(H)IZRHLEDIMIDL E%R\S, ZDHETIZ, defect BAST.I. TdH 3 block T
DBTDWLDOPDREREZ RS, Defect B T.I. TH 3 block 12 J. An & C. W. Eaton iz & »
TARIN T3,

TEH 1 ([1), Theorem 1.1). G ZHRAE, B % G D block T defect B3 T.L HDIEHR TRV H D
E93. IDLE, BRUTOhDICHFHRMETS 3.

(a) defect BFHSKEIHE X 7= 13 generalized quaternion BT & 3 block;

(b) defect B¢ Klein-four group T& % A, ® 2-block, 7=7L, 5) ZEEmIcVL, n=
—+m+4 Fhidn= "‘2 + m + 6;

(c) defect BEDE Klem—four group TH 3 J, £ 7213 Ru ? block;

(d) defect 2% Cs x C3 TH % O'N, Aut(O'N), 2.Suz ¥ 72i3 Aut(Suz) D block;

(e) My DE 3-block;

(f) 3.McL %7213 Aut(McL) O 5-block T defect BRATH 3 b D;

(8) Ja PE 11-block;

(h) defect B2 Qs TH % Spam(3) D block, 727 L, m > 4;

(Y <X < Aut(Y) Z A7 §8 X D p-FHLIKKD p-block T defect DB KTH B b D, 7=
EL, (b [X:Y])=1THY, m>1ickwl, Y & PSLy(p™) 724 PSUs(p™). £ 5ic
B3 3 Y ORLIAKIZ perfect & T 5,

() Y < X < Aut(Y) 2 A7 T8 X @ 2-block T defect MATH B b D, 7=%L, (2, [X:
YD=1THD, m>1ickl, ¥ id 2By (22m+),

(k) Y < X < Aut(Y) 2 A7 T8 X D 3-block T defect BBATH B bD, 7=¥L, (3, [X:
Y)=1ThY, m>1iciunl, ¥ i 2G, (3,

(1) Aut(*G2(3)") D= 3-block;

(m) 2Fy(2)', 2Fy(2) % % 12 Aut(*By(25)) D 5-block:
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(0) ¥ < X < Aut(Y) £ &% T8 X O 3-DIEAD 3-block T defect $BATH 2 b D, 7
KL, 3, [X:Y])=1Thh, YIZPSL;(4), ToITMET Y OFULIAKIZ perfect & 5.

CONEEAEATAILICED, Pat IOFH 17 (LEX 18 (iii)) O—HTHH5ROTFHE
(Rl B %ﬁiﬁ‘lﬁé i3,

M 2. B 2HB# G D pblock T2 D defect P B TLTHBLDEL, B % No(P) D p-
block T B & Brauer DE—FEFETHIBL TW2bDLTS, ZDLE QL Z(P)N[P,Pl %
Al T#N% Q XL, B & B’ i3 Q-perfect isometric TH D, 2D & ¥ D Q-perfect isometry
IZHRMD p-defect & p-residue 2RO X ) ICBN 3.

P 2 Ddefect M TL THELVIRFRABRLDOIE(ETNILD, bEHLD
Broué’s conjecture (Part I DF48 6) DR THBF{EHEHV, L->TINnsDBAICBIL TR,
TTIEL DRERMRENTVS, I 2T, derived equivalence ¥ 713 perfect isometry DFZE
DHEAZINTVEIRA L ZDBEXMELITICHIT 5,

- defect BIEEIB OB/ S, ([17], [11), [19])

- defect ##21 generalized quaternion DFE. ( [2], [6], [7])

. defect B3 C, x C, DiBA. ([5], [18])

. defect B2 C; x C3 D E 3-block DA, ([8))

. O'N ¥7:13 Suz D defect #2% C; x C3 DFEE 3-block DHA, ([9], [10))
. PSLy(p™) D p-block DA, ([16])

L7=03> TP 2 ORERED DIz, Bb DOFEEFA~RNT IV, Fic G BEREMEBOX
block DF/EE AT HITTEL,

() McL D3 5-block;

(g") Ju PZE 11-block;

(") PSU;3(p™) @ ZE p-block;

(j°) 2B,(22™*1) @ 2-block, 7c7EL m > 1;
(k') 2G2(3*™+!) D E 3-block, 727l m > 1;
(m’) 2Fy(2) D3 5-block;

AMHETCORRIIUTOED TH 5,

TH 3. CAARMMBL L, B2GDEpblock £ T3, 7L, pi3X oL, F
B2 I o,

XX 4. () LEROEET, defect HHAIBLIFAICIZ {1}-perfect isometry DFFEZ R L 72,

(i) defect BEHSFETIHRT b perfect isometry DIFET 28I H 525, LIWOHIIZ 3R
Sz(q) = 2By(22™*') &\>9, Broué’s conjecture A% defect BEHDSFE ML B{E I —MRITIIR Y
TEROELRANEGEENT: 3, (3] 28.) X>TI D& 2BAICIX perfect isometry 2
FHERT, Q-perfect isometry DHFERRERT 5 = LIIMIKRLD 3,

(iii) G P HMBTLVBSTPR 2RI IOMELT, UTOLOLHERBL TS, T4
bbb G Aut(2G,(3)), 2Fy(2), Aut(>B;(2%)), Aut(McL), SUs(p™) ¥ 7zid PGU3(p™) DBET
H3.
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MEEDETIX, defect B3 T.1. TH 3 block IBIL T, ¥ D& 9 i Q-perfect isometry DFF
EZ2RETI222TRT,

2. THE CASE OF THE PRINCIPAL 2-BLOCK OF 2B,(2?™+1) WHERE m > 1

G = Sz(q) = 2By(2¥™)) ZAB LT B, 7% L g =2 (m > 1), GOuEIZ |G| =
g—1)(g*+1)TH3. PEZGDSylow 2-FaBL$2L, TDERLEH = Ng(P) ¥ P
ENIE g - 1 DKEROEERE RS, DL E P L HOMEKIZ, |Pl=q¢% |H =q¢(g-1)
TH5. POFL Z(P) i3 q DEXRRETH Y, P OXZMTH [P, P13 Z(P) &L\,
BT, Q=2(P) £ &X.

2.1. Conjugate classes. G DI [20] 2 BT 3, GITIRT7TO2DF A 7DHEJMBHFET
5; Lo,pptmm mEERoORRTLLETS, 22T, Zho 72054 7IKRT S
SREOERIRERERL 1, 1, 1, L2, 6t of (L, r=29 TH3,

Z T o i involution, p & p! 0){52&@ 4, ‘/r1 (i = 0,1,2) i3 2-regular 5. (fz¥H22 & ¥
TB) THB. £, ThFhoRMLBOMEIE, |Ce(o)] = ¢, |Ca(p)| = |Calp™)| = 24,
|Ce(mo)l =g -1, |Ce(m)| = g+ v2¢+ 1, |Co(m:)| =q¢— vV2¢+1TH 3.

2.2. Irreducible characters. G DEHFEIZ [20) BT 5. G D= 2-block i /T 3 HWD
EIZTOED,

-1

1 o p P o m T2

1e 1 1 T 1 1 1 1

X:i(1<i< %3 g*+1 1 1 1 é&j(m) O 0

(1<j<%) | (g-r+1)(¢g-1) r-1 -1 -1 0 ¢(m) O
2, (1sk<s%T)(@+r+1)(¢—1) —-r-1 -1 -1 0 0 ek(m)

Wy e -z % -3 0o 1 -

Wy e -5 %% 0 1 -

ST, s RUTOE) ICEET S, Gidhi#g—-1,q+r+1, ¢g—-r+ 1 DKERZHWIRE L
TRSL, ENo6R Ay, Ay, A, LS, A (1=0,1,2) DEMTTTROVRBILE m Ik >TRT.

FlheZ1DRB(g-1)FIRET B, §o)b3A00)$5275'0335<‘:§‘ Bi% el R TERT 5.
eo(Eo)=af,j+e§ for i=1,.-- ,g—-_z—z-.

CDEE, Xi(m) = el(m) THD, BRI, ¢, (resp. &) Z 1 DRI (¢ + 7+ 1) TR (resp.
(@—r+ 1)) LT3, & (resp. &) W3 A; (resp. A)) DEBRTTTH D L 2, Bl & el 2K
TERT 3.

= - +r
e (€F) = e + e e + 7™ for z=1,---,q4 .
. N _ . -_Tr
eh(€E) = el + e+ g5 + ¢4 for z=1,---,q4 .

ZOLE, Yim)=¢ei(m), Zu(ms) = ek(m) TH3.
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—7, HDEBERIUTOEY.

1 g p P To
1y 1 1 1 1 1
o (2<1<q-1) 1 1 1 1 &4(m)
P | g—1 ¢-1 -1 -1 0
o (g—1)2™ -3 g -5 0
K3 (g-1)2™ -3 =% ’2—’_ 0

TZT, LHLELIDFHR(g-1)BIRETIEL, LA DERTTHD L E, B 2RTE
8575,

ei(&) = &f for i=1,-++,9-2.
TDELE, pm) =e4(m) (Fe?L, 2<1<q-1) TH53.

2.3. The value of ¢(P; Q). Ric, Q-perfect DFH: (P'2) (Part | DER 15) TLERZ ¢(P; Q)
DEZR 3.
Q = 22+l DI/ ¢ HOMHERTH 5.

lg, 4 (1<i<g-1).

QODEMD P ~DOHEBE Y= (1g) 15 ¢i=(m)15 1<i<q-1),TF3, ¥, POHER
BRD & 5 12hi} 5

lp, B (1£5<q-1) ,(1<i<2(g—-1)),
T, ENTNOEMORKILB;(1) =1, u(1)=2"ThHH, ReART,

q-1
Y=1p+ Z,Bj , 6 =2" (Yaic1 + ai)-

Jj=1

IDLE, X(PQ)RZE, 1o+ Y101 B Y1 +72 (1 <4 < q—1) THEREN, —F, V(P;Q)
XZ Lk, o, ¢1,¢2,---,¢q_1'c*$528n5 E2Te(P,Q=mii3,

2.4. A Q-perfect isometry. G & H D= 2-block 1D Q-perfect isometry iZUTTEZ 5N 3,

- —1g M1
Xi, —},ja _Zk lH, ]

Wy ~ M2

W, M3

ZITLORAD 2FBHOTTIR, BEROMERZHEHIGBATE, Tbb, GO—RIBRX,,
=Y;, —Zp itz L, WET2bDEL Tl i3 g dtth, EDXHICBATY Q-perfect
isometry X 63, R X, -Y;, —Z; @ﬂ’ﬁﬁ&igﬁ+gﬂ+ﬂ =q—1TdhbH, Zhiib
Wly, o OBRBLALTHD L E2ERL THL.



49

TREAIELT, Gx HO—RIEMu DEZ B ODHBELTHAS, 2 Tisometry (L5
FLEBRDEDZ L, Part IOEH 15 28 2V L-BEL, p2@RLTEL,

ML =11 (=) +(@+1) - 1- () +(-1) - (g—r+1)(g—1)-1- (&)
+H=D)-(g+r+1)(g-1)-1- () + (g~ 1)2™ - (g—1)2™ + (g — 1)2™ - (¢ — 1)2"
= ¢° — 2¢%.

plmy1) = (=1)-1- (g = 1) + TE4(~1) - (=el(m)) - 1+ 1- (g = 1)2m +1- (¢ — 1)2™
—_ q(2m+1 - 1) - 2m+1

_ 2m+1(22m+1 — 2m'_ 1)'

22T, ZOoHERR T W 4 E(m) = 1 K YRH IO, p OEDMES FARICEHETE 2,

INoDY LT, Q-perfect isometry DEREZHRT I EMNTES, HIZAIE, g=m, h=1
DEED u(g,h) H Q-perfect DFRE2MH L TV 202 RTHS,

Y, m éc QP01 ey Q &, Q-perfect DA (P2) CHEXR pim) D% RD 3,
Ce(m), Cu(l) BN EFND Sylow 2-BRI#ES), S 35S ={1}, S, =P L EtNh3BDT,

P = min{|1[|S,]/1(S1 x 52) N (@ x QAP)®| : (2.9) € G x H}
= HIHIPI/I{1} x PN ((Q x QA(P)))
= {1}IPI/{1} x Q|

=1-4’/q
=4q
&%, £oT
/-"'(7"1’ 1) _ 2m+1 . (22m+1 —9om _ 1)
pd(ﬂ’l,l)' - q
2m+1 . (22m+1 ) L 1)
=T g

_ 22m+1_2m_1 1

om € ra

&7, u(my,1) 1% Q-perfect DEHEZ ML T3, T IT, g= 22+, 2¢PQ) —omTH b,
ROWOFEBD2DREL LT (P,Q) V) ENHETHB I LEERLTEL.

UEDZLZZlHBL, ROBRUIONS,

8 5. G =2B,(2*™*)) (:%ELm>1) LL, p=2%,F3. P%GODSylow 2By T3,
%7, BRHRBGDIE2block, B'% Ng(P) DE2block £ F3. ZOLE, Q=2Z(P)i

XL, B & B ¥ Q-perfect isometric TH D, 2D L 2D Q-perfect isometry IZHBID p-defect
& presidue ZR2 & 9 icHihr 3.
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R 6. Z ZTl3, Q-perfect isometry I £ LT, I(lg) = —pu; %3 & HITBATVS, 0D
E&, uw(l,1)/|ICc(l)] e RERSB, LHL, I'(lg) =12 u(1,1)/|Cc(1)|e RERB &S
7% Q-perfect isometry I’ {Z7EEE L &2\,

Defect #23T.1. TH 2uDFNBIL T, F#EL <12 [13], [14] 2B, ¥ 7, Sylow p-EoEEH
fr# p®, B8 p D extra special p-group pit? TH 3 HRB D E block DFEITDOWVTIL, [15] %
2.
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