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TEAMERRARE (VOA) DEERIZBWT, FOER 24 O (BRIEH %) EH VOA D
PERIRLEELREO—D2TH 5. ¥z L7 VA [Sch] & 1993 £z N ERf 24
DIER] VOA ZHAHNZHEL, TNhoDV oA M1 U—REBRDHELTLEO Y —
ROVAM25Z7(EMS] B R&). &b, Yz VT Y ADYAMHOETDY —
Bz LT, #hvogd a4 1Y) =B UTRKOHULER 24 DIEAI VOA ALK
HIZHERR X V7= ([EMS], [LS2], [LLin], [SS]). £ TAT, =—< 1 ¥ —#&F (R 24
DAZETVaF7—KBTF) I}, TONV—FRIZE->T—RBICREIND. DT S0
V—%EZT, FILER 24 DIEAVOAIX, Vx4 M1V —ROBEIZL>T—FE
WEEDLH/HINTEL, ZHETORITHETIE, Yz LT VY ADY A MHD
30fED Y —BRIZDOWT, [ERl VOA O—BMEIFEHI W T W, ARETE, Yz b
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TYADY A NHDOEY ALEDY —HDSH, 13D Y —BIZDWT, [LS3] D

A=Y 74— FEREEZAWT, FOER 24 DEH] VOA O—BMZRT.

MRELTOHEBELBO T EI 2 RBEDOLAERIZE#M T 5.



1 FDER24 @EEUE%VE%#&%&Z

TR BRI (VOA) 1%, FEEBEBMTREUTT Shiexs hVER V =
BV, LMWEROIE

(n):V@V—>V, a®bl—>a(n)b, (nEZ),

Rl ot 1 € Vo(BZER), w € Vo(fER), MEE& IV - V(FF VAL —
v a VEAR) DR (V,{(n)}nez, 1, w,8) TH Y, (Vo)) (Vi) C Vogmi—1 F
DABEHLTHDOTHS. VOA DHBAMED, wew € CL LRBH, HR
waw =cl TEEZH ce CDI &%, V OHLEREES. V, O, ()
JxzA4 bnEFEOLED.

V 2#VOA LT3 V LOmMBEEEX, X7 MVERM M LRIVEBRDE (n) :
VOM — M,aQv apyw, (n €Z) TH->T, < Ob‘@"@%‘?ﬁ%f:?’%@'@ﬁ)
5. £7-, BEOREOBHE L R, IMEEOIDNE, BERMNEEOHMENH
M %V NEL$5 MMPEEBHRV LORSMBELRZVWEE M liEH\’J'C
BBV, '

V 2 VOA &9 5. VI Cr-RER, FHH, HEA»D CFTRTHS L &,
V RRESITHBLES. £,V OBNEREISARLRNTH—-DOTHB L &,
V IZERITHEEWS. FIZIE, 2=V a5—KF L IINHHET KT VOAV,
RERIEFZRIER VOA ThH 5. BERERBEMEET Y AZ -2 HCREBEL LTH
DVOA VH (L= ¥4 v VOA) HEEMRLIER VOATH Y, HLEMIZ24 T
b3, '

VOuzA MBI CV I, V=8 [0,b] = agyb (a,b € Vi) ICE>TY —5
DEEZREDL, VO A ML Y—REMENS. g 2 V; OEMRES Y —
T5. g CTERINDE VDT 714 VB VOA BLRIVE THREE, g=g &
EE k% g DURIVEEER,

9% 1.1. [DM1, Theorem 3, (1.1)] V % F.LER 24 DRERLIER VOA £ 5.
ZOLE VOUIIAMIV-RV, iE {0}, C* (URXRTEDT—RVT V- Y—
BR), LEMY) —BOWThHTHS. V) WERMTHILIKETS. Z0OLE X
D (i), (i) RO L. (1) V OEBTE, Vi TEERINET T4 VOA DEE
HELEMR—BT 5. (i) Vi, OEBEOEMA TTIV s IIHLT,

h_V _dimV; —24

k 24
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MPEROMND. ZZT, R s DRFIAZ X —HTHD, kiks DLRLVTHS.

Yz bl VR [Sch] EHULER 24 DRIEF R IER VOA 28oIZHEL, £
oDz MIY—BERVBZTIEOY—BOV A M25X7 (EMS] $ R
). B, VLT VAQUAMOLTOY —BRIINLT, Thogdvza b1
D) —BRe U TR OHLER 24 ORIER R IER VOA P EMAEMICHER S 17z ([EMS),
[LS2], [LLin], [SS]). g 2>z L7 Y ADY A MHOY—BEL,V 2 Vi g %
WSO ER 24 ORIEBAZEA VOA £ 35, g ROV —BHBOL I,V
DEER—BIZREINDZZ DRI oTWVWAS. (1) == Y —KTIC T 2
f&F VOA (24 f#) [DM2]; (ii) A%?Qa Eg2Bg 1 [LS1]; (iii) Ee,sag,p Ag,s, A5,3D4,3A‘I’,1
[LS3]; (iv) As3Aj, [LLin]. ‘ ‘ _

ABTHE, FIZ13@O) —B g iz L T,V O—BEE2RT. XEEXBOE
EHETH . '

EHE 1.1. [KLL] HOER 24 OREMRLIER VOA V OBEER, £D V=1 b1
V-8BV, PIROXATTH3LE VRV, OBEIZX > T—BHIZRET 5:

12 6 4 3 2 2 4 2

A1,4, Bz,z, B3,2a B4,2, 36,27 B12,2> D4,232,17 D8,2B4,1’ (1'1)
4 p4 2 42 4 2

A3’2A1’1, D5,2A3,1, .1)9’2147’]_7 04,1, D6,2B3’104’1. (12)

(1.1) P Y —8&iX, [DGM] I2HiNd, =— <1 ¥ —k&F N IZNFET 51&F VOA
Vn & N D (-1)-FZEEBOFRESL EIF 0 € Aut(Vy) 1T Zo-A— ¥ 7 4 — )V PR
BEEALTEOSNDS VOADY —REARTH .

2 HMA—ET4—Jl NERE

V ZREHRERVOA, g 2 V DHCHE LTS, g DABAPEH p THD L
T5. EEMR VOA VI = {veV]|gv)=v} ODMEFRIEAMILK VOAW THo
T,V Lo LT

p—1
w=v'e@V'(

: r=1
ERRTHDLDMBEET DI L E, M (V,9) 1T Zy-A— 7 4 — )b NEERHEANEFH ]
BETHBLEWN, TDOXIRILK VOAW 2 W =V(g) LEL.

VO b1LYV—RV, WIEEMTHILIKEL, h 2 V) D¥EMLTTE TS,
V OECHEE o) 1= exp(—2nv/—1h) 2FE X 5. V LOWMK () %, (1]1) = -1
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LB EDITEDD. Vi, DAL k OBEIAFT L s RHUT, (M = k() &%
5. 227, () s OERLIhZAETHS.

EH 2.1 ([LS2)]). h HMRD (1)—(iii) 2= L &, M (V,0p) 1T Zg-A—ETA—IF
BEIEDEATBETH 5: (i) Spec(h)) C 3Z 272 Spec(hy) & Z, (ii) (hlh) € Z,
(iii) V™ @7 =1 MIIE.

X oI, ROGEDED ILD.
8 2.1. ([Mo)], [LS2]) AKX
dim V; + dim V(o4); = 3dim V7" + 24(1 — dim V" (03)1/2)

DERO LD (EVEX 2a—DAR). K, V7 = Vi D VT(op)12 =0 THIIE,
&R

dim V (o3), = 2dim V; + 24 (2.1)
N A/ RVASR \

(V,9) 12 Zy- A —¥ 7 4 =)V REREAEA T8 TH 5 LIREL, BS5hiz VOA
EW=V(g) LT5. W OHBAM o = ay, %, alvs = 1, alyr(gr), = VTP
1<r<p-1) L EDD. ZDLE M Wa) ITEBV Z, A -7+ — )V &
BIEASEATRETH Y, W(e) 2V 27T (EMS] 2R &). '

g ZYEMY—REL, h % g DFHEMTTE TS, MEMRKEMVOAU TH-
T, EEOBREBRENVOAV IZRHUT, Vi g THRLE, IROZMENED L
DLOVHEET D LIRET 5:

(a) oy BHA p BFD, ML (V,03) 104 — B 73—l FEREASEATETSH 5;
(b) V(on) = U;

(c) U DA p DEBEDOBCHE g W LT, U] 2 g THD6IX, g 13 Aut(V)
WT ay,, LHBETHS. '

ZDr ¥, [LS3] CAREMIZESNIROEEMNE D LD (MA—E T+ =LK
FEREE).

B 2.2, V) ¥ g 2/ TRIEMLIER VOAV OBEIXEE2BRWT—ETH 5.

ARTIX, gl 11HDV B U EXHE=—I 1V —KF N IZfHET
BT VOA Vy L LB, £, ay,y, B (-1)-FREBLORFES LT 0 € Aut(Vy) &
HIGTHEHEEZ > TS, &ff (b) 2RT720DIT, [DM2, Theorem 3] 2543
LNDRDFEREZHND. '
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BB 2.2. N 2=—<A4Y—KBFeL,U %2 U, & (Vy), 2H7/3H0ER 24D
BIERIARER VOA £ 553, ZOLE UXVy ThHD.

X512, RfF (¢) BRT DI, KEFAVS.

#5& 2.3. ([DGH, Theorem D.6)) L %2 EEEBHRFLTHL, L O (-1)-%EE5H
DEBOFESL LTI Aut(V,) ATHEBTHB.

3 J-—BOHDEL |

sEIVI n DEMY-BLLU, h 2 s DINZVEIREELTE. s DECH
Blg g BWHEDEE grg EL. [7] 2, E z 2EABRVRRKOBH LT 3.
XDFERIX [H, Theorem 6.1, TABLE II and pp.513-515] 225 6H¢ 5.

%58 3.1. 01,00 2 s DB 2OECEARL TS, ZDLE g ~oy & 57 X2 &
WBEETHS. X617, L o W s DB 2OECHE TH > Ts” AEHEMY —
Baol s WIRTEZALNS:

(1) (A2n)0 = B, (n 2 1)7 (2) (142n+1)(7 = Cnt1, Dn+1 (n 2> 2)7 (3) (B‘n)a =
Bay®D, (n>3,2<p<n), (4) (Co)’ 2Cp& Cpyp, (n>2,1<p< [n/2)),
(5) (Dn)° =2 Dpy® Dy (n>4,2<p<[n/2]) and (D,)? = B, ® Bp_p—1 (n >3,
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0<p<|[(n—1)/2]), (6) (Ee)” = Fi, Cs, A1 ® As, (7) (E7)” = A7, A1 @ D, (8)

(Es)? = Ds, A1 ® Er, (9) (Fu)? = By, A1 ®C3, (10) (G3)” 2 A1 & A
fo € Aut(s) % § D (—1)-EEABO/L LIF LT 5.

8 3.2. (cf. [DGM]) s PHEHR 51T, s% ZIRTEA SN 5:
(1) (Azn)oo = Bn’ (2) (A2n+1)00 = Dn+17 (3) (Dén)ao = D'r21.7 (4) (D2n+1)00 = B'rzm
(5) (Es)? = Cy, (6) (Er)® = Ay, (7) (Es)™ = Ds.

fRYEM) B L, BiliA FTTADMEE f= Dl fy LEL. o & f DAL
Bo2oHCRBE L, 1 =@, 00 % |° DEMA T TNVHRES S, IRIZEAEH
IZ [LS3, Proposition 3.7] 255

Rl 3.3. ERD 1 <<, 1 <i<sITHUTHy Rop RoW, fo IX8M1 T
TNDR 7 = @, 7 BT S,
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#1: V—8EoM (g,§).
r—2 g f
(A) (n12) |  BH" A
(B) (nl4) | D3BYT | A.1DY%
(C) (nl4) | Dy inAgit sy | Al Xan | (X1 = Dy, Xy = D, X4 = Ex)
(D) 01,1 Eg,l'
(E) D6,2B§,1C4,1 A11,1D7,1E6,1
ZZTn|N ZEEE n N 2808152 %2KRT. /2, ROA—HEMH-T

W3: Doy = A3y, Dag = Azp, Bri = Ar o

£1HRDY)—BROM (g,f) 2EZ 5.

g 1%, Al (F—A (B),n=1) 2ZBR\T, (1.1) ROV —BTH 5. £/, fldd
=AY —KF N§) BT 58F VOA Vyg OV A b1V —BRLAER
TH5. fOHIZHINEVEBAIRED (-1)-ECHEHEORFES EIT%E 6, € Aut(f) &

&<

EE 3.1. (g,f) 2R 1DV —EROMEL T2, ZOLE fOMNH20OHCRAE 0 T
HoT,f72g 2MITHDIE, Aut(f) AT G LHETHS.

EEARTIZE, GE31 2AVE. Zhe@BE 2312k, RORERBS.

% 3.1. VN(f) o)'fﬁﬁ2 @ﬁal_ﬁ]i—ﬁ! 1% ‘i, (VN(f))llL = g ’E(ﬁf:jtﬁ B‘i, Aut(VN(f))
NTOITHZTHS.

4 TI4VVOADYARNIEDS =1 k

RET, 7714 VOADY A A MIBOHEY x4 MIXT 5 WL D0k
RaErRT.

s BV —BEEU A EsDEBYA FETE. L) 2 A EBREY 1 ME
Fos LOBREY o1 MENNBEL TS, L)) OV 1 b 2EORTESE 1))
LEL i BsDT4 X UHOELTS. "

BR4.1. (1) 5= Do, D& & min{(w;lp) | p € TN} = —(wi|]\) TH3B. (2)i H*
s DF4 ¥ U HOABOECAMTEEI NS & &, min{(w;|p) | g € IV} =
—(wi|A) THB. |
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EEE EIZNUT, PH(s,k) 2,s DLV EDEEY o1 F2EORTEEGL
7T3.

g BEBMY —BYL, g=@_ 00 2EMATFTTNVRRETE. k... k %
EBBEL, 774V VOAW = @i, Ly, (k,0) EX3. ZOLE W, =g
TH2. h=(h,...,n) &, g DF¥EMITLTS. g DEEDIV—b a IZHLT,
(hla) > —1 ¥ARSE L, hy : W = W DARSY b5 L5HBEBEH T 1K LT
LZ tEENB LIRET 5.

#& 4.2 ([LS3, Lemma 2.7)). Py = P*(gu), k1) X -+ x P*(gp), k) EHE, A=
(At Az,-. o N) & Py OTRET B, ZOLE, (Qi Ly, (ki A))W OREHBY =
A MEwA) = L) + 34, min{(hi|p) | € TT(N)} + (h|R)/2 THB. TIT, £(N)
it ®iy Ly, (ki \i) OBELE Y =1 +THB.

V 2BEHLREA VOA LU, Vi =g1, ... D gtp, £T5. ZDEE, WL
Vi TERENDT 714 #53 VOA LRABETHS. & A€ P ITHLT, dA) =
wA) —£(\) £BL. £7,0=(0,...,0) € Py, LX) = @iy Ly, (ki \i) £ &S

R 4.3. £BD N € P iz LT d(A) > —-3/2 LIREL, d(0) > 1/2 LRET
5. ZDLE V(o) DHEEY =1 ME 1/2 KO KREWV. BIZ, VT(04)12 = 0.

5 ZA—E7+—ILRER

EH 1.1 2EELLT, ROEEEZTRT. (5,/) K1 DV —RHOMLTE. V %
FOER 24 DMEHRER VOA & L, Vy g LIRET 3.

EE 5.1. V 2V (0) TH5.

g DEMATTNIEE gayp @ 9pp LEL. ZIT, guk ERR1IIBY
BIE#E L A UIEFTHAS. BlZIE, g = De2B3,Cs1 DEE, gay = Ds, 9(2) = Bs,
g3 = Bs and gy =Cy TH 5.

g D¥BMT h 2K 2 TEDD. ZIT, {w} BEBEMATTVOERY = A
R CH Y, [Bou] DELMEIRED . 72, Dy D wy LIk Ay DT A b (@, 1) DT
ETH5.

B 5.1, h 135 () =2, (RA) € 12, d(0) = 1 ZHi7=U, A #0 L HEHK
DA€ P iZRUT d(A) > —3/2 2879, 5120, 3V OB 2 DECHE
THoT, g% =g 27,
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F2: PHEMIT heg.

r—2 g h

(A) (n|12) BY" (w1,0,...,0) (12/n— 1 fAD 0)

(B) (n|4) Dy BT (w1,0,...,0) (12/n— 1 fA®D 0)

(C) (n|4) | Dy A" | (0,...,0,,..., @) (4/n fHD 0 & w,)
(D) Cis (w4,0,0,0)

(E) De2B31Cu, (=1,0,0,0)

on WAIEK 2 &725 Z L DFERIZIZ, [KM] DIERE2[HS . FH 2.1, #HE 4.1-4.3,
51 &0, R&2HE5.

BE 5.2. M (V,08) 1% Zo-A— 74—V REEREAEATHETHS. X 51T,
V¥(01)y =0 TH3.

H(V,04) 12 Zy-A— ¥ 74 —)V R ZEF L TR 5N VOA 2 W = V(o)
LEL.

ﬁ% 5.3. V(O’h) = VN(f) ’C“%é

Proof. i 2.2 &b, W) @ f 2REEIV. ZITRE, ¥—Z (A) ((g,f) =
(BRA™ AID), n|12) DART. Wy OBMA FTAVRMRE Wi = D 50 &
»<. dimg = 12(2n+ 1) DT, (2.1) &V, dimW; =48(n +1) TH5. ¢ =
{1,...,r} DTLT 3. Z0LE MELL &Y, A/ = (dim W, —24)/24 = 2n+1
2185, ZIZT, hY sy ORNIAZ LR —ETHS. {; FEEBRDT hY &
m+1 TEOYINE. n Iz THESITTS.

(1) n=1 &3 33% W, & a=ay, € Aut(W)) IZEALT, s A
Ay, Ag, Bs, Co, Dy, D3, Gy DWTNHPDRA TEFGDI VN5, 3k &
DT, 564 = Ay, Co, Dy DWTHHTHS. dim Wy = 96 & b, Wy i& D},C5,,
DypA51C8,, DipAS,C2,, A3,C5,, A} CY), A DWThRTHS. g= AP &
DT, 56 2 Dy, Cp, A DEE, 58 BENTH ALAL A L7225, g DY —ROD
FUIN12 THEILLEDET, W = AP, 2185,

(2) n=2. R UT, @8 3.1, 3.3 2T, 54 & By, Ag, Cy, Ds DWVT D
THDEILWBRND. THIT 5 &V, 80 = Ay, Co DVWTNRTHZZLAD
DB koT, Wy =Cly, C3 AL, AS, DWFUBTHS. g=BS &1, s = C
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THNE sl = B THY, 53 2 Ay ThNE s = B, TdH5. rank(g) =6 Th
BIYEAVT, VIAS, LRBIEDDND.
(3) n >3, n|12. g = BY" k0, & 3.1, 3.3 2T, 54 = Bn, A2a, Donta
DVTNRTHD I LHRED. (2n + 1)|hY BDT, 545 = A THB. £oT,
Wy = AT %185,

(1)-(3) 2ADET, & n|I2 IKHLT, W Vyy 287 O

ZHUT, fifE 5.1-53 IZEH 22, % 3.1 2808 T, EH 5.1 BEONK Z
nko, EH 1.1 KD,
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