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A, HIFEZ K OHFRMATDH 5,

2 >o%2 b Riemann SFRZER M OETEE Ald, EED 2 € AZBI 5 SO0FR s, 53
ADEREEET 2 L ESNEER L KidNh 2, vlds, DINVIAEETD 2005, WHPES
FEERIICH %, CEBIfRICEI U THCR 72 M BEER & 2 A BEES £ W 5, Chen-Nagano
[CN2] 1%, BRSO DM AEE 2-number #,M ¥ EFE L T L WK Z1T- 721
FRZ. #oME M ORHEBEIR L. M DSHFR R 22 D & ZI2WE. #.M & M D Z, 7RI
AEBY —FHORITIZE LW Z & 23 Takeuchi [T] 12 X o TRE N7z,

PLEEDS o M AZEE U WHRN R S 2 KREEES & WV 5, — I MO EEE &1
BRZROWT—EN RS20, M R R 2[4 5 3G ZRVWT—EINTH 5
[TT1, Corollary 4.4], Z 2T, &R EIE M OFREHEE [(M) OBAERER T [)(M) D
TLTRDES L E WS, Lo T, M RZEMNBW T BIE &1 3 X TR EE
HETH D, M RZEMIE. 2> %7 bR (G, K) OfEA Y tabE—#iiEr L
T, GO LieFRg DIEMENRE g=t+p 2 L2 ZDp IZHDIATNS, ZDEE, pD
WA AR 53 250 o & OFEERST M Nald M OKMPEEETH % [TT1, Theorem 4.3],

Bald, FANEEES Z Db ODOEICER 2R S, MANIHES D IOV TS %
DT WD, [TT3] TlEHE#AIa > 7 b Lie B io72, 3> %27 b Lie BHICITMHIAZE
Riemann s E&E1FEE L. ZDFMEICHE L T Riemann WHFRZEMIC 72 2, ERBEIB X OHEBE)
DERZ Y UCTHERBRICIER § 2 0T, MAROMEE ST 2 8L e REL TELLL 2
DEEFI TR 2 O TIEBAREIOEE . LR, MATEREEHI N DD Z, DIEH
L R BECH 5, [TT3) Tlda > %7 bt Lie# U(n), SU(n),0(n), SO(n), Sp(n)
BIrUOENS OFEREOMAHE TR O RH D %2 1751 X 2 BFEERRZ AW

*RIMS H:[FEIFZE (NG TR Z k4G & B3 2 BTREEM O b e Bl e ) (REH @ HHESGE),
AWFSEI JSPS RIFE 19K03478 (WF7efR#E | I EALT), 18K03268 (WIZEE# @ HiEL) DBk %z
ZF7H DT,
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TRETLEFLRT 2 Z 21T D ITo7, ZDEMKNFIRIRE W TR BEER D 3 o 7
Bk, MBORKAMEL KB REZIRE Lz [TT4] TlE. Lie BECTld RV
Ala > o2 b Riemann WNFZE 2P -7z, F. HFEB X OPUITE Grassmann ZHRIK,
Sp(n)/U(n),SO(2n)/U(n) & Z 6 DEZEROMANPEESOERBEO L., 205
2H25ar0 b Lie Bt G ofiieOME e U THEH®DIAL Z & T G OMA B2 D
SEEFHL TITo 720 [TTY] Tldk, HISELa > %2 b Lie B Gy ORI HRER DAL D4
B, BXO, fIAEIa > 2 b Riemann S22 Gy /SO(4) DREAIERE S DA FLE
. Gy % Cayley REEOBOREREE R L TEERNERES X2 Z EICEK D IEL 72,
F 72, Go/SO(4) Z J\TTHDAEE W Grassmann ZRkA L B33 2 & T, £ OMANHRE
B UHORBEE L OBFREHL 2L T2,

FRETEOEATORNA Y87 b Riemann MZERH D 5 5, U(n)/O(n), SU(n)/SO(n),
U(2n)/Sp(n), SU(2n)/Sp(n) B XL ZN 6 DEHEMIZONWTE R 2, A DD
FICkde, ZhHDONFZEME 2> 87 b Lie Bty UTHEDIALRELDH 5, Z
NS DIFRZERNEESRE T > %7 b Lie oM U CidER X hzwgs, EEEa > <2
N Lie Bty U CTEHTE % ([TTH)).

ARFHXTIE, 3> b Riemann XTFRZERE OMANBEE G O 2 FETTEIC OV T O 4
DI BRI, [TTH] DFERICOWTHAL. JGHE LT U(N)/O(n) & % OREGZERH
DIRAIEER S DD ERERICONVWTIER B,

2 MEAWHEESODEDFE

Riemann XFRZER M D . 0 W28V % SRR s, OFREHEEOEER T %2, ol T 5
B NS, RS, 1 RL SR IMHIZEE W, {0} EEARME Jidh b, EXITO
fh M+ ZRRATER D ZRRA T, Mt DR 2 2B B AR s, 13 MT 2 RSB, MT O
SR ZED 2 DT, MTIIFFEFEICHE LT Riemann MMZERTH 5,

HfE 3 > %7 b Riemann SFRZEME M 23, 2 a2 o37 b Lie B G QBN ITICEE § 58
e UTEBHINS & 22, G OMANEES DR OREHO R ZFHLT. Mo
AR S O BT 7T 2 N oV TN 5,

GZayXr bt Liefe L. Gy GOHRAMERBTE T 5, ge GIIMLTI, Ty
EDBGONHMECHEEGZRT, T8bb, [,(h)=ghg ' (he G)TH 2, I,1¥G,
DHCFMBEBRZFET 2, g GBI 2HMM s, & s,(h) =gh~lg(he G) THZH
N3, BATT e IZB 2 K0 s, DFRENRES F(se,G) X F(s,G) ={g € G| g> = e}
b, M%GOBEMNTTICHET A2 T2 2, dimM > 0% 51F M idEkEa >
b Riemann XNFFZEMETH %5, [(M) T M OFREHEE (M) T I[(M) O HBEAGEER T
2RI,

i 2.1. ([TT4, Lemma 3.1)) M %3 > %7 b Lie B G OBATICE T 2/t 55, 2
@t %\ M@)ﬁxo L\:}'FJ‘LVCM = {IQ(ZBQ) | g c GQ}VG% D\ .[Q(M) = {IglM | g c Go}f
b5,

LUFT, GOBEAMITICEET 2Mthe, BicG oty WS, M %2 Gofthy L, A%
M ORAEEES 35, M C F(s.,G) &V, {JUAZGORBEEETH S, £-T.

2



IHEED G OMARNPERIEE ADFET 5, ADBAMD S A= AN M MDD,
WE. G ORAIMPEE DD Gy HEEHO P ERERIIBOLNATVE LT 5, G ORI
HAEED Go BB kED D, ZhoDRETLH B,,..., By THALNTWVWE LT 5,
ZOrE AFDHBZB(1<s<k) G 2ED. HDgecGolTHLTI(B,)=A
7%, @21 KD [(M)=M7%DT,

A=ANM=1I,(B)NM =1,(B,N M)

7, AlZB,NM EBRITH 2, L= >T. M OMKHEEESE. BiNM, ..., B.NM
DWVWITNPIIZAEFRTH S, DF b, i 2 > %7 b Riemann MFR2ER M 2523 > %2 b
Lie Bf G ofifthy L THBEIN B & &, G OMANPER DO 2 L, 2O/
FRILE M OIEL % RD 2 Z 2T, M ORARBEES DEMIE LN S,

il 2.2. C" D k RITEZRER D ZER 2R D & 752 5163 Grassmann ZH(K % G (C?) TS,
k=0,nDt XlE, ZREN1HEES Go(CM) = {0}, G, (C) = {C"}TH %, G,(C")iEn
RL=ZVEEU(n) OfEt e UTEBRINL, n REAATHIZ 1, £ T2 L. F(sy,,U(n))
DEBARER T I 2 DITTORBETH 5, (2 DILOEHHEIZ 1 TH L2056, R
FoLr LTHATTA L.,y = diag(—1,...,—1,1..., 1) P hd, £oT

S— N——

k n—k

F(s1,,U(n) = (J{Ls(Ixn-s) | g € U(n)}

k=0

AN DIETH B, 0 <k <nIHLT
Gy = {Iy(Iknr) [ g € Uln)}

EBL, HreGHITRLT, » DEEME -1 2EEZEE 2L 8 2 5/IE. G
Iy G (C) N U(n) FEBGFMTEI D . (Riemann 3HREOEHIE R RNT) 5
WTHb, LIzBRoT,

P, Um) = [ 6 = [J Gu(@)

DU (n) OMBIO IR TH %,
Rz, S % Un) OIS AREE 35, SIEEWICAHETHENRITH 5725 DT,
S OICEEXRMNALATRET, &% g € Un) I LT ,(S) = A, := {diag(+1,...,4+1)}

L7 %, EoT. Uln) OBANBRA ORI /72 15T, 20ORFITLL LTA, H
B, A% GL(CY) DMIRMBIES T2, Gu(CM) % Un) Ot G ¥ [i—#H3 2% &,
AC G C F(s,,Un) &b {L,} UAZ Un) OMBHEST, ZhEEE Un) ORAN
BRI ADFET 5, ETHRANEZ DS, 59 Un) IKHNLTA=1,(A,) %
%, ZOYE A=ANG =1,(ANGH 2 RZBDT, AlZ

A, NGy ={d=diag(£l,...,+1) € A, | d DINARITT D — 1 OIELUZ k}
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LERATH S, UL, C ORMENL=X VEEE e,... e, £ LIE &, Gu(C") D
e

{<6i1>"'>€ik>C|1§i1<"'<ik§n}
XIGT %o

3 FEEFEI> /N b Lie BED &M

HfE 3 > 0% 2 b Riemann MRRZERNCIE, #FEa > %7 b Lie oty U CTIZERI N
Ry, JEEREa 28 b LieBfofitiy L CIEEHIN2 00D 5, —ikic, #iga
> %7 b Riemann XfFRZEHE OMIZ DWW TIE, Chen-Nagano [CN1] % Nagano [N1, N2
TH LRI TWSDT, #iEa %7 b Lie BEOMHINICEE 3 2 HAR 2 MB35
NTV3, ZOHITE, IEEMET > 8T b Lie BEOMMNIC DO W THHNT [TT5) DFERIZD
W3,

G%ay)7 } Lieff, e GOHAITL, Gy % G OBAERK T T 5, G=J,, Gx
% G OEFERANDDRE T 5, 7272 L0eATHE, ZDL X,

F(se,G) = | J(F(s..G)N Gy)
AEA
THED, Fso,G) NGy = F(se,Go) DWTIIIEATIHIEN H DB DT, F(s.,G) N
G A #0IWZDWVWTEZ S, F(s.,G)NGy # DB, AEED z) € F(s., G)NGAITHT L
T L, 1E G DHCRMERZFES 2, £ T, Go D Go~NOIEM pr,, %

pr., (9)(h) == ghl,,(9)™"  (g9,h € Gy)

TERT 5, —MI. Gy DEHCFREER o 1T LT, py(9)(h) = gha(g) (g, h € Gy) T
ERIND Gy DIEH p, & o ICKBIENTHZRIER L L5 p, 1 Hermann fEFHTH D,
Hermann {EF O — &m0 5RD Z & D3 D 3L,
i 3.1. ([TT2, Proposition 3], [TT5, Lemma 3.1)) T\ & F(I,,,Gy) DK+ —F A&
ERARN

Gy = U g(@\Th)g™

9€Go
i) RIRVAON
AU, E#HESa o7 b Lie BEOIIRERNICEE § 2 EHEE 23 2 DMK b — 5 R TH 2 5
N3, W X<HLNEMEITHIET 2 DT, Gy 12 X 2HEEMICHT 3 G, D
BN 2, T\ THEAONEZIEEZRLTVWSE, ZOZEeZHVws L,

F(s¢,G)NGy = F(s.,G)N < U g(x,\T,\)g_1> = U glr e xy T\ | 2° =e}g™"
9€Go g€Go
L7BDT, Gy NOMHIZRD 21213, {z € x\T) | 22 = e} ZRD T, ZOILD G, #E
FHED S B, BR2DOERETIUIEIV. Zhud. BEFRNICEZ SN GItLT
FATAIRET D %,
—Ji. RDZ LD LD,



il 3.2. ([TT5, Proposition 3.2, Proposition 4.1]) Gy % 2 >>%2 b Lie Bf G OGRS
(#Go) 8T 20 F(s,,G)NGA#ADE L. 2y ZZDILE T D, ZDE X, GoUG)FH5
BEC. GoUG, 2 Gox (I,) DD ID, T 2T (L) & L, BERT B Aut(Gy) DE
DHTH 5,

kD, EEEa LY b Lie T G OMBtiZTRE T 2 2 2id. FEME G, x (1) O
HZEPRIET 2 mESINS, £ZT. LUFTIE #Eia 82 b LiefFG & ZOX&E
MECHBE®R I LT, G x (o) DM ZHHN2, G x (o) 2D =D DS DHEE
235, (o) DHEfIILE 1 TRL, (0) ={l,0} £ T %,

G x (o) = (G,1)U (G, 0)
% G x (o) DEEERDNDHRE T 5, G x (o) DEEE. g,he GIIHLT

(9, 1)(n, 1) = (gh, 1), (9, 1)(h, 0) = (gh, 0),
(9,0)(h, 1) = (go(h),0), (g,0)(h,0) = (90(h),1)

TH b,
R 3.3. ([TT5, Theorem 4.7]) G DEAITLE e. G =G x (o) DEAITTE ¢ £ BL ¥,

F(se,G) = (F(se,G), 1)U (F(sc00,G),0)

DD ILD, LTehio T, (F(se,G), 1) DEFEW D, BXE, (F(sc00,G), o) DEAERIT
2 GOBHITH 2, 51T, (F(sc00,G),0) D (e,0) ZALEREE NN, (po(G)(e), 0
=T %, TIT\ p,(G)(e) 2G/F(0,G) TH %,

FEBNCDOWTIRR 2, F(se, Q)N (G, 1) = (F(s.,G), 1) TH b, F7=.

~—

(9,0) € F(s5,G) N (G,0) & (9,0) = (9,0) ' = (0(g7").0)
S g=0(g7") =008(g) = sc00(g)

£V, F(se, NG, 0) = (F(5.00,G),0) TH B, LT=D>T, MHIDEED S, (F(s.,G), 1)
DHEAELS . BERU (F(s.00,G),0) DEFELDE G OMMTH 5, v 2.1 & b it
FHBBETH 2, g,h € GITHLT (g,1)(h, 0)(g,1) " = (po(g) (), 0) D% DT,
(e,0) B ELEMEBDE. (05(G)(e),0) W—T %o 01T & BIRNT=HAENER p,(G) D e
IZBF B4 Y bu—EoEE F(o,G) TH 5,

4 U(n)/O(n) & DEZEHOBANELS DHDE
Z OHiTIE. 3,82 b Riemann RFRZEM U(n)/O(n) ORARIEES O & FFED 5744,
BXU, U(n)/O(n) ORGZEE DM HEE & D EFREDO 7FHOKERICOVTIAN S,
£3. Un)/O(n) ®a v 27 bk Lie ifotth e L TOEIUZOWTHARS, Un) & n
RaL=RVEEL L. 1, TnXEAMNTHNER S, or:Un) — U(n) & or(g) = g5(g € U(n))
TERT b, TIT, gl gDEFZREBZETH 2, 0,13 UMn) OXNENEHCREEHRTH %,

Ul(n) :={geU(n)|oilg) =9 '} = F(s1, 0oo1,U(n))

>



v, Ulln)={geUn)|'g=g} THD, HHL=X VT aldd 5 21=% V175
biIZEoTbalb=1, 725256,

Ul(n) ={gla'g | g € Un)} = ps,(U(n))(1n) = U(n)/O(n)

Wb, B2, Uln) EETH 5,
wkﬂLTiLﬁU() (o1) ZE Z, U(n) x (o)) = (U(n),1) U (U(n), o;) % EAEK
DIfRE T 5, U(n) x (o) DEAITE (1,,1) e TRI, ZDE X,

F(se, U(n) x (o)) N (U(n),1) = (F(s1,,U(n)),1)

THYH, 28iThRIzZ 225
F(s1,,U chh,cn

ThHs, —7.
F(se,U(n) x{(or))N(U(n),or) = (UI(n),or)
THYH, (Ul(n),or)ZU(n) x (o) OMHID 1 DTH %,

SEITHRAREZEEHWT, Ul(n) 2 U(n)/O(n) DMANIESEERD 2, TDoD
(2. U(n) x (or) OMANBEER DT ORI ZRIE T 2 050D 5,

EIE 4.1. ([TT2, Lemma 3]) U(n) x (o7) DWARMBEITHIE A, x (o7) (= A, X (07)) I
(U(n),1) DILTHEEZTDH 5,

AEH OB 2 R %, A% U(n) x (o) OMKMIETSHEE T2 2. AN (U(n),or) #0
Y YRl

AN (U(n),or) C F(se,U(n) x {or)) N (U(n),or)
= (Ul(n),or)
= (po; (U(n))(1n), 01)
= | (61000, 1)
geU(n)

ED. AN (U),or) DIEE (1, 01) 12 (U(n), 1) DIETHETH 2 Z L ICEELTH L,
W31 % Uln) % (o)) (BT 2 2. Flor,Un)) = O(n) ORK F—5 2 T2 LT

(U(n),O']): U (g,l)(T,O’I)(g,l)_l

g€eU(n)

DY IO, kY, BENDHIUZ A% (U(n),1) DL THELD DICEDIBZZ L
CED AN (T,07) £ 0 BEDIID, 5T, ETHRREZ S, A% (Un),1) DT
THARDDICWMOIEZ 22 212& D, (1,,01) CADPEDIID, ZDOLE, ADETED
TEE (1, 07) EAMHRICHR B 26, AN (U(n),1) C (F(o;,U(n)),1) = (O(n),1) 236
b, ADMAMDLS AN (U(n), 1)1 (0O(n),1) OMKREERIHTH 5, Lzd->T,
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AN (U(n), )& (A, 1) (0(n),1) ODTETHETH 5, Lo T, BENDHIUL A ZH1E%
RBDIWMOIZ 22 212ED AN(U(n), 1) = (A, 1) ¥ TE 2, A, x (o) X (A, 1) &
BULMAPRER D FER DT, A=A, x (o7) DD ILD, o7 D A, NDERIZEHEZDT
A, X o) =0, X (07) TH B,

2Tz e &, EH 4105 Ul(n) DMAHEIES DN EERE2E 5,

EIE 4.2. Ul(n) OMANEESIT A, ITERITH %,

Rz, Ul(n) OFZEMEEZ %5, BRI LTZ, = {21, | # =1} 2Bk, Z,
J U (n) OFLOEBREETH 5, 2, 3T LD Ul(n) EHT 5. ZOEMIC K 2%
W% Ul(n)/Z, TEI. 0132, #HR2Zn6, Un) OEEEU(n)/Z, DX EHECH
EBRZFETLDT, Thdb o, TRS, m,:Un) > Un)/Z, 2 BARZRE T 5L,
Ulin)/Z, =7m,(UI(n)) TH 53, ¢ =m,(l,) &EBL. Ul(n) = F(s1, 00,U(n)) & D,

Ta(UI(n)) = mu(F(s1, 0 01, U(n))) C F(sw 0 01, ma(U(n))) = F(sw 0 07, U(n)/Z,)

&7 250DT, (Ul(n)/Z,,01) & U(n)/Z, x (o) DD 1 DTH 2, TIT. F(se o
or,U(n)/Z,) F—MIEERE L IR S0 w = 2T n HMERD & Z#E5RT O IEENL 2
ThH5b,

—F\ (2, 1)U (n) x (o7) DIEMERDBEETH D BEEU (n) x (07)/(Z,,1) ZHIZ U(n) x
(01))Z, 2 BEL 22T 2. ZDEE, Un)x{or))Z, = U(n)/Z,x(or) TH %, Ul(n)/Z,
DIERNEFE A D DEEER B 12D, Un) x (07) )2, DERAITEE 2 FE D 7RG R
DETH D, TNEBRZ1-DDFEEDHEHE T 5,

) Kl = [0 1]
10

P o I B e
0 1 1 0

D[4] = {:l:lg,:l:]l,:tjl,:l:Kl} C 0(2)

ZHEREEE T, n=2F -l 20F L FHRIOBIIORT 5, 0<s<EkEHE-THA
szt T

EBE,

D(s,n):

D[] ® - ® DU ®A,

-~
s

:{d1®®d5®do|dlED[4](1§Z§S),CZ0€A”/25}CO(W,)

EBL, 0% 1DFEB 20 TR T 5,

FIE 4.3. Lo E0b T, Un) x (o7)/Z, DMAMBEIB I EIL. ROWTadric
T,(U(n),1) DILTHZTD %,

(1) pDFFEDL E, 7,(A, % (07)).

2) pPMEED L =, 1,({1,01D(s,n) x (7)) (0 < s < k). 727 L. (s,n) = (k — 1,2F)
DGE TR,



(2) DERAMNE. ROEHED S (s,n) = (k— 1,2%) DFEIIIERICR 520D TH %,

-~

k—1

& D(k,2") = D[] ® - @ DI WHIZEEN B, KT m,({1,0}D(k — 1,25) x (07)

N

-~

k

({1, 0Dk, 2%) x (07)) ICEIZEEN 5 D THRTIEZRL,

EM 43 ZHMAL T, Ul(n)/Z, DMRNHEEEDOTHEREST 5, AZUI(n)/Z, D
MANPEEE L T 5, (A, 07) C (UI(n)/Zy, 1) Ty (UL(N)/Zy, 01) & U(n) x {o1)/Z,, D
Wi TH 25 6. Un) x (07)/Z,, OFKMPEERDHE AT, AN (UIn)/Z,,01) = (A, 01)
il T DOPFET b0 uDERDO L X, EHAIDLE, D5 gcU(n)ITHLT

A= (9, 1)mn(An % (01))Tn(g, 1)_1

‘f\‘% D\

(or))mn(g, 1)~
(9. D)(An x (o1))(g, 1))
(Ls(An), 1) U (po;(9)(An), 01))
= (T (Ly(An)), 1) U (mn(po, (9)(An)), 1)

(g, D (A, X
n(
(

n

T
T

(An),
(An))

L5 Eenb,

(A,01) = AN(UI(n)/Zy, 01)
= (Tn(po;(9)(An)), 1) N (UL(n) /2y, 01)
= (7 (po;(9)(An)), o1)

BHOY. A=m,ps,(9)(A,) Z152DT, Al 7w, (A,) IZEFRTH 5,
puPMBER DO L 2 12iE, EE 4306, HBgeU(n) & 0<s<kZzHi/d BARE s 10t
LT
A=7,(9, 1)1 ({1,0}D(s,n) x (07))7n(g, 1)~}
THb, 1270, (s,n)=(k—1,2°) DFEERL,

(g, Dn ({1, 03D(s, 1) x (01))ma(g, 1)

ma((g, )(({1,0}D(s,n), 1) U ({1,0}D(s,n), 01)(g,1) )
((I({1,0}D(s,n)), 1) U (ps, (9)({1, 0} D(s,n)), 01))

(I,({1,0}D(s,n))), 1) U (mn(po, (9) ({1, 0} D(s, 1)), 1)

Tn

Tn

LB ZEH B, Uln) D p,, (Un) TRETH S Z L 2V 5 L,
(A,07) = AN (UI(n)/Z,, 01)
= (mn(po, (9)({1,0}D(s, 1)), 01) N (1, (UI(n)), 07)
= (mn(po, (9)({1,0}D(s,n)) NUI(n))), or)

9
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725D T, Aldm,(({1,0}D(s,n)NUI(n)) CERTH %,
PD(s,n):={d € D(s,n) | d*=1,}

L. D(s,n)NUI(n) = PD(s,n) £7%25DT, Aldm,(({1,0}PD(s,n)) ICERTD
5, LEDORZES,

EIE 4.4. EH A3 OFLED D 2T, Ul(n)/Z, DEARFESIIRDONFTIPICERT
H5,

(1) p DT E =, 1,(A,).

2) p DD L =, 1,({1.03PD(s,n)) (0 < s < k). 7272 L. (s,n) = (k — 1,2F) D
BxR<

SE Xk
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