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7 K[G]-R{EDH 32

8 Kl(p,G)-EHEDHI 42

1 &

1.1 A-FE& K-[RE1{E

ARTIE, C° BEBRIEE [ (R, 0) — (RP,0) DFREMERREZE X 5. EEK
IZ1%, Mather (2 & - C R-[AM#, L-[FfE, A-[F{E, C-FfEPB L O K-FMEPFZE
Iz [25]. ZDHTUTND A-[AfEIZE S HANZFHERERTH 5.

EE 1.1. O WGHHF f,9 P ARETH 5 LI, WA EHEES ¢, v HIFHE
Ugof=goo 2ilizd Iz, 20, MK

(R”,0) —L~ (R?,0) (1.1)

‘| |+

(R",0) —— (R?,0)

WAHIZRB 2 L2 VD . BT, = 1pe DL E LAME, ¢ = 1p DEF R
EE WS,

1970 FAREHD Thom-Mather HiEmD i 0 1% A-FEIZE S 2% 73 B T
b 5. ZRRIKDRIZ KIS 7 C BEBIIFIET 556, T DRATRRRELN
EDOEIRBEFHNETINEEZDL L, TNSIXH 5 HDE D OREIEE T
A-FMEIZ 7%, 2O K 5 KT, A-FE R AR 2 2 FER R T &
LYEZDLIENTES,

Mather & [25, 26] IZBWT, A-RMEDIFFED 72D IZ LT D K- [FfE % A
L7

EFE 1.2. CWREHEF f,9g WK-FMETH 5 &1, H5MRMEERE H -
(R" x R?,0) -+ (R" x R?,0), H(z,) = (6(x), B(z,1)) (¥(,0) = 0) HHEEL,

H(z, f(x)) = (6(x), g0 ¢(x)) (= P(z, f(2)) = go () (1.2)
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32205, 2T,
Z vy O f(@) =D By, f(2))fix)  (13)
i=1 i=1

ThHhd FHZ, og=1p DEEC-ABEVS.

EHL2DBZDEI BB THERZSNT WS DIL, A-FfE L OBEGRZ HEIZ T
LETHDHEEZOND. — 5, Mather IZ& D, C®KREMRIF f, g B K-[FAMET
H5EDBETREMENGZO5NT VWS,

EIE 1.3 ([25]). AFIEFEMETH 5.
(1) f,g PK-FfETH 5.

(2) C~ $BEHE A (R,0) — GL(p,R) & C~ SN RAMEGEE ¢
(R™,0) — (RP,0) BFIEL A(2)'f(z) = g o d(z) %=

(3) C= B FMHEGERIE ¢ - (R",0) — (RP,0) BFLEL ¢*I(g) = I(f) %
MATT.

=0, R E, ={h | h:(R",0) = R:CH} OMKATTIL M, =
(he& | h0)=0} TXHLT, f*: & = &, f*(h) =hof BEXUI(f) =
f*<mp)gn - <f17f27"'7fp>5n VC%%)

SRIL, EH 130D (2) DEMFE C-FEOERE UTERHT 5. L-FAEE A-
FfEIX AR OBIfRZ FED.

BE 14, f,g PAFRERSIE, f,g IEK-FMETH 5.

EM 1.3 &HFE14 X0, K-FAEIX A-FEX D 55 < 2 DREW R FEER R T
b5, T, EFBBIZH LU T L-FAEE A-FMEIEFECESTH D, Q(f) =
EJI(f) DERFEGEDSERLALRIZL > TWVD.

K-l % A-FEED IS D 212 B A S NBER7ZH, £ DD Golubitsky-
Schaefer D7 IEFHEGMDWFFER & T, A-FMEX D& K-FMED LR ERITH
ZeHsNTWS



1.2 FEERFRO—IL & EES D%ER
ERTHIDEE LIEREEDES %
GL(n,R) = {A € M,(R) | det A # 0}, (1.4)
BLU
GL(V) = {L € Homg(V,V) | L : MEIG } (1.5)
95, R MVZEMV ORI {v),v9,...,0,} TR UERBTHZ LD Z L
£oT, GL(V) 5 GL(n,R) ~NORMEGNREGZ 55, Z DOFRIGEHEN
GL(V) DV —#e LTOMNMEEE 5 X 5. V- LTRAMTH LM, 5
#% GL(n,R) & GL(V) IRZXHT 3.

ERBDZM L UT GL(n,R) OV —H#IH G C GL(n,R), fHIEDZ
EUT—DY =G DO C-KBlp: G— GLRP) #FZ 5 &, Mather D R-
[FfE, £-[FAfE, A-FfE, C-FiEE & O K-FEMEICNST % R(G-FfE, £[G)-FIHE,
A[G": G-I[FME, C[(p, G)]-FfEB K K[G: (p,G)]-FMEREZETE 5. AT
%, G'=GL(n,R) DHHEDA%EEZ L. G = GL(n,R) DHE, R[GL(n,R)-
FfEIE R-FfEE —3(3 5. & 3 filcBWT AG] = A[GL(n,R), G)]-Ff#, 2
5 B2 BWT K[(p, G)-FEDHEEIZDOWTHENT 5. 2b, Eilo BRI
XUT, ANDOBEBRBED LD

o AIG] =R x L|G].

 Kl(p, G)] = R % Cl(p, G)].

e K[G] =R x C[G].

o G CLIG) 2HIE R x G C AG].

W A GG DES Diff(p) = {¢ : (RP,0) — (RP,0) : o FFHGAREE }
&V =85S G C GL(n,R) IZH LT,

Diff[G](p) = {v € Diff(p) | fERED y € (R?,0) IZxF LT J € G},
BLV
Diffo[G](p) = {¢ € Diff[G](p) | ¥ 1& 1pe IZ1 Y bV 7}
95,



1.3 A[G-RME& K[(p, G)]-RiE
SR B (TR % (RO FEBER L LT, A[G-UE Y K[(p, G- 2 % 2 5.

EE 1.5. C° WEHRE f,9g W AG)-BETHZ LI, 5 ¢ € Diff(n) &
Y € Diff[G](p) BFEL Yo f=go¢ /=9I LZ2WVD. KT, ¢ = 1gn D
E LIG|- BB, v =y DEZERXG-AEL NS, 72720, Ya(y) = Aly TH 5.

(R",0) L~ (R?,0)

‘| |¥

(Rna O) g (Rp7 O)

MIRDBTIEE R ZEZ B Z LT XD, B2 B MZVIINT 5. HlZIE, G =
SO(p) 1x2—2 V) v R, G = SL(p) IE%RT 77 1 V&%, G = SP(p)
Y YTV 0T 1y 2 BAEDHIET S, AGI-FEEIZE U TR T A0 32D -

o R x G-Ffli = A[G]-FIH.

o G={L}= A{L} =R

e G=GL(p,R) = A[GL(p,R)] = A.
GO COHEH%E p: G— GLRP) 2T 5.

EE 1.6. CKGHBIF f,9 P K[(p,G)-FMETH S LiF, 5 ¢ € Diff(n) &
a:(R",0) = G HEIEL goo(x) = p(a(z)) (f(z)) ZHid I 2D, KT,
¢ =1gn DEC[(p, G)]-AEELNS.

SR 17, ) — B G C GL(R) KR LT, 3 A: (R",0) — G HFEEL
tgog(z) = A(z)' f(x) & L7=D7 Torgeron ® G-[FIfiTH 5. Torgeron O G-Il
X2 ZTOK[G]-FETHS. £72, G =GL(p,R) D& E, K[GL(p,R)] = K

SEBEBRALOBREEA LS. RAMBTHNIR <G AETHS. RxG
FAETHIIE AG) AETH Y Kl(p, ) AETH 5. AG) AETHNIE AR
ETHY. Kl(p,G) AETHNECAETH Y. ARETHNEK AETH
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5. LU, AG]RETHNEK](p, G)] FENE S B G Itk > TED 3.
ZOMBREXKTRTEUTFTDESIZ5.

A C K (1.6)

BRI GIz&>T4ED D
Ale) TR (. )

N

2 Diff[G](p) DIER/NEIE
G C GL(p,R) &3 3%. ¢ € Diff[G](p) 1B 5 Diff[G](p) DIAMIBEZERM X

nmmmmz{%i 2.1)
EREDt € (R,0) &ZX LTy, € Diff[g](p), vo = w}
THZONE. KT o = gy DR, ATEED ¢, € Diff[g](p) 2L T
Jy (% t O) = d(‘;—yt%) . €T, G=g (2.2)

THB. U, ¢y = lp THE. JFE0 € (R?,0) ILBIFBRY MLBDHES
14N

= {77 — Zm(y) n; COO;%&BQ&} (2.3)
=1
i R
di)y ~
|, €W =Ewp) (2:4)




THhd. ULHoT,

dipy
e Zm Gyz (2.5)
ERINDDTHEED y € (RP,0) IZH LT
on; )
c 2.6
(5k0) < (26)

THD. 12720, n=(m,....,n) : (RP,0) > RP : C>° THoS. ALY,

Ty,, Diff[G { Z ni(y 63/

EEDy € (RP,0) 123 LT (am( )) Eg}
0y;

THb.

TE 2.1. 0[C)(p) BLV [Glo(p) %

_ {Zn FED y e (R?,0) 12 LT (ggj(y)) € g},
(2.8)
= {Zn Gl(p) | m:(0) ZO} (2.9)

CEETD.

ER 2.2, 0[G](p) BELTI[Glo(p) I ER X7 MVZERTHS. £72, 0(p) 1A
AR E, IEFTH Y, 0|GL(p,R)|(p) =0(p) TH 5.

0[Glo(p) EIZE DREEDIBEEN A 0EEZS.
EE 2.3. & MEE g(&,) 2 g(&)={C|¢: (RP,0) > g:C>®} LEHETS.

AR 2.4. (€ g(&) THEILDBBEFDEME TED y e (RP,0) XL
T((y) egMEOIIDILTHS.



EE 2.5. A € § BLUV p KIESHTHIEKRE M,R) &35, GR grad \ :
0(p) — M,(&,) =

| (22
B ' Y Yy .

Mp

O\ o\
dAXn)=ne ==, ==
grad, A\(n) =17 ( o, ayp)

EEETD. L, n=(n,...n) BEF y=(y1,...,yp) THD. £7, E[G]
%

G ={N€ &, | EED n € [Glo(p) (2L T grad,A(n) € g(&,)} (2.11)
LRERTD.

MR 2.6. £,[G] X & O R EFHNRBTH 5. £7=, 0[Glo(p) & 0(p) D E,[G]
WAMEETH 5.

i 2.7. &, O RIWH/NREL R 1IZDWT, 0[Glo(p) ¥ 0(p) D R-EBHIBETH
572 61%, Gl D R KD LD,

ZZT,EG] & 0[Glo(p) =BT 2 &, DIBKR R-FHLE LT,
M 2.8. E,[G] X & D CXHARTH 5.

EF 2.9. RARE D PAWMIRETHI L, Hb2ARBn BLUHDR K
BEH ¢: & - DDIPFHETDHI LRV,

ER 2.10. EG) A REDNE S E G ITKFT 5.

Bl 2.11. SO(p) C GL(p,R), so(p) = {X € M,(R) | ‘X = -X} IZ LT

0(p) 2 0[SO(p)](p)

0 0
= 1= 17 ; + — Y5 1 S 1< S
o | .
= <ay- i=1, -'.,p> +0[SO(p)lo(p) (2.12)
! R
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Thb. 2L,

0

> i (g~ g ) € OIS0 213

1<i<j<p y]
Iz

0 A2 o Aipe1 Ay
“ ALz 0 T VD

: : . : : € so(p) (2.14)

—)\1,p71 _)\2,p72 0 )‘pfl,p

Ay Aoy o —Ap1, O

DS B DT O[SO(p)lo(p) = so(p) TH 5.

& 2.12. Diffy[SO(p)] = SO(p) BEV &[S0(p) = R Th5. i,
0[SO(D))o(p) EABRER &,[SO(p)) =R MEETH 5.

5 2.13. SL(p,R) C GL(p,R) 1= LT Diff[SL(p,R)|(p) IZARFEARAZIA F
MEGFTHD. 2T, sl(p) & sl(p) = {X € My(R) | TraceX =0} TH 5.

Wi 2.14. d(QP2) 2522 (p—1) BRAOFORT MLVERLTE. DL &,
d(QP=2 ):Q[SL(p, R)|(p) ER X7 MVERTH L. £72, E[SL(p,R)] =R
Th5.

22T, 0[SL(p,R)]o(p) ZATBER E[SL(p, R)] MIEETIZAR WIS .

Bl 2.15. G = Sp(2n,R) = {A € GL(2n,R) | ATy A = Jo,} DEEEEZ .
I
ZZT, Jyy = 0 L Thbd. ZDLE, Spi2n,R) DY —ERIX

n

sp(2n,R) = {X € Map(R) | "X Jop, + Jon X = 0} (2.15)

ThHd. VE, R DEEREEE (p1,. . Doy Qry ) £TDE, YTV I T4y

0[Sp(2n,R)](2n) = {Z (—ZZ azi + gZ 8(]991) ‘H: (R?",0) — R} (2.16)

=1

9



ERD. ZHNIEFNINDNURT MVBTFEDRTELETHS.

n=10 %, Sp2,R) = SL(2,R) TH Y, &E[Sp(2,R) =R TH 5. —fIz,

EnlSP(2n,R) =R 75 5.

0[Sp(2n,R)|(2n) IFERERK £,[Sp(2n,R)] = R IMFTIERWI LIZHEER

ERY

Bl 2.16. p=p1 +p &5 5.

R

WZX LT,
H =GL(p1,R) & {Lp,}, K ={I,}&GL(p2,R)
L. 75,
G=HK=>~HxK

THoH. Z0LE, GHD) —REITNETH

h— {()0( 8) ‘ Xe Mm(R)} — M, (R) @ {0},

A6

BROT GO —B gli

Y e M, (R)} = {0} ® Mp,(R)

YhB DL E,

0[H]o(p) = mp,0(p1),  O[K]o(p) = mp,0(p2)

10

Ae GL(pl,R), B e GL(pQ,]R)}

(2.17)

(2.18)

(2.19)

(2.20)

(2.21)

(2.22)

(2.23)



THY
01Glo(p) = mp, 0(p1) © mp,0(p2) (2.24)

Thb. 61T, &[G =R, EH] =R, EK]=RTHYH, T o ldae T
IRETHSE. £oT,E[GI=R=E, NE, =E[HINEK] THD. Il
AT AR D RE T\, A FEIZ DWW T Damon [8, 9] 2 2.

ey

Ae GL(th),C S GL(pQ,R)}

= GL(p1,R)BGL(ps, R) (2.25)
K LT,
N:{ij) AEGMmR%cJH@hMéMﬁ (2.26)
I B _
K= { (0 C) C ¢ GL(p2,R)} = {I,,}®GL(ps, R) (2.27)

EBL.TBH5L, NG KA4GTHY, G=NKTHhHs. ZNEINL K&
OFEM Hx K IZAMTHL. ZOLE N HD) —BIIZTNTFHh

Xy
n::{<0 O)'(ngejmmw@@} (2.28)

16

BROT GO —B gl3

ZGMMM} (2.29)

g=ndt= {(i]( }Z/> ' (X,Y) e M, «,(R), Z € MPQ(R)} (2.30)

YD DL E,
O[Nlo(p) = mpb(my,),  O[K]o(p) = mp,0(p2) (2.31)

11



ThHb. ZIT,0(m,) & 7 R x R2 — RP T 5 72 R 7 MUVIGIERERD 7
THERAETHY, (mp,) 1E E(p,pr) 2EM LAMTHSL. ZDLE,

01Glo(p) = 0[Nlo(p) © O[K]o(p) = mp0(mp,) & 1, 0(p2) (2.32)

ThD. 51T, 5G] =EK] =&, EIN]=E, TH Y, TN 5 IEAHIIREL
Thd. £oT, &[G =E[KINE(K) THD. TR FHERSHE (8] T
b5,

3 A[G-EEDER/IMEE
3.1 Thom-Mather I£:H

CBEBEHF f: (R",0) = (RP,0) 2F A 5. C°hEH4EH n: (R",0) — TR?
f)‘ﬂpon—f%{%f"é'é:%fh_, SR Y MUIFEIESR., 22T, m: TR? —
RPIZEERT PV RVDHFETH D, THhOL, fITHTENT ML
n: (R™,0) — TR? &%, KX

TR? (3.1)

/%//i@
(R™,0) —— (R?, 0)

EZAHIZTEEDDI L TH L. C°HELIE f: (R",0) — (RP,0) IZiho 7
N?bw%%é1%@t%§%ﬂﬁt%<.:@t&neﬂﬁfﬁétbw
WEE S

Zm 8% (3.2)
LEITBIELTHY, HEDNZ PLasEhd Z e Tn(f)ed(f) %z

n(w) = (m(x),....,m(r)) € E(n,p) = &L (3.3)

YIS ZEHHES. ZIT IR E,NMBETH BN, Bl FRUMERM £ £, -
£ BELTEMMTEH S Z L ITHET 5.

12



THEGBIZI 57227 MV % 0(n) = 0(1gn) EBL. DL &,

0 0

Q(TL) = <a—x1, ey 8_1‘n>gn7 (34)
0 0

0(p) = <_ay1""’_ayp>gp’ (3.5)
0 0

9(f>: <a—y10f,,a—%0f>gn (36)

DT O(n), 0(f) (ALK E,-NEETH D, 0(p) IXITARER E,-METH 5.
C>® BB f: (R, 0) — (RP,0) X LTE, ¥ERMALLf: O(n) — 0(f) %
tf(C) =df oC LiEDB. %7, f MU & ERMT hbb f*(E,)- KR
wf:0(p) = 0(f) Zwfl)=Cof LEDB. ZDEE M
(wf,tf,0(p),0(n),0(f))
ZBREESERE & 5.

O(f) 1% E,-IEE, E,-MBEM HOREE 2R D, wif 1% &, ERBL ¢ f 1% &, HEFIRL
EWVWHRET S EERRFOZ LR LILTWS. ZOWEEEZ &S [T %0
LW FEME S C-AEAEA I NS, KC-FEMEICEEL TR 5 #itik>.

3¢, 0[G](p) C O(p) DT,

wfic) = wflocp : 01GI(p) = 0(f),  ficg = Fleyer: &Gl — & (3.7)

LB, 0(f) 1 fi BBUT E[CIMBETH D, wf i fiy) b £,[G) MR
DT, fiy FREAER (i, tf.00G)(p), 0(n), 0(f)) & 735

ER 3.1 0[Glo(p) B &G EE UL THBREKRTH S & &,
(w/fie), tf, 0[G](p), B(n), 6(f))
AR R 5.
Bl 3.2. (1) G=SL(p,R) (il 2.13) D& &, E[SL(p,R)]=R TH Y,
0[S L(p,R)]o(p)

2 U T dimg 0[SL(p,R)]o(p) = c0 TH 5.
(2) G = SO(p) (Bl 2.11) D& Z, E[SO(p)] = R, dimg 0[SO(p)]o(p) < o<
b,

13



O EARIE [+ (R, 0) — (R, 0) ® A[G]-FIEIZ B3 3 B2l

TA[Ge(f) = tf(0(n)) + wfia (1G] (p)), (3.8)
TA[GI(f) = tf(mnb(n)) + w fic)(01Glo(p)) (3.9)

LiRs.

SEE 3.3. (1) G =GL(p,R) D& = TAGL(p,R)|(f) = TA(f) TH 5.
(2) G = {L,} D& & TA{LY(f) = TR(f) TH3.

3.2 R xG-A#E

AeGL(p,R)Z Yy:ly = Ay LRI—FHTBHILIZLY G C GL(p,R) %
G C Diff[G](p) & A 5. TDL &, C*H/EHLEF f: (R*,0) — (RP,0) X
LT

0(f) > a(f) ={X"f| X € g} (3.10)

EHL. T, gClp) &AREDZLITIERT S.
C® WEMHEE £ (R™,0) — (RP,0) D R x G-[FMEIZ BT 5 #220H]1E

T(R x G)e(f)
T(R x G)(f)

tf(0(n)) +a(f), (3.11)
tf(mab(n)) +g(f) (3.12)

ki,
wfgzwf’g: g— 0(f)

i RYEFRZ DT, AR SRR (0fy tf,9.0(n).0(f) 2135,
U2 L, IRDSER D 3.

. . | ) R
i 3.4.p> 127 5. ;O)&%7dlmRT(RXG)e(f) < oo ol fIFXILD

IAABEBTH D, KT, n < pD & X, IRDAAGHRIIGFELRZVDT,

N 0(f) _ .
DOTH dlmRT(RXG)e(f) =0 5.

14



4  AG-REDH

4.1 FRM ARE
G =SO0(p) £§ 5. C°#HEMIE f: (R",0) — (RP,0) 12/ LT,

w fisom) (O1SO(p)l(p)) = <a[; ofli=1,... ,p>R

<fg of— fz Of!0<%<3<p> (4.1)

R

THD.

& 4.1. f,g: (R,0) = (RP,0) 2T 5. f&gMHSO@p-ERATHZ LI, f
L gMRxSO(p)-FAETHLELETHS.

B 4.2. f,9: (R",0) > (R?,0) £F 5. f ¥ gh A[SO(p)-AET
DBEFDEMEZINSD SO(p)-GRATHEIETHS. 2T, A,
Diff(n) x Diffy[SO(p)](p) TH 5.

THDD
[SO(p)] =

-
\_

: 0(f)
* 4.3. b im = > )
243. n<ph&E,d R TASOWIL) =0 ThdD

URC,n=1p=2&75.

MR 4.4 (HHAKER). f,9: (R,0) —» (R2L0) IZEHITHZ & U, Ky, K, BT
NENOMBEBEL T L. ZOLE, fL gh ASOR)]-FMETH 23 72DD i
BRI kp & 5, P R-FAMETHEZ L TH 5.

BB f=(f1, f2): (R,0) — (RP,0) WIERITRWEGE, T72bb, Kkl
DGEEZERD.

EE 4.5. f = (f1, f2): (R,0) = (R%,0) DY A BITH D L IX, f1 28 A BLHD f
M A T, R720E, fo YA DD fi 2 A ITHBHZ 2 TH 5.

ER 4.6. BBEER: (R,0) = R A, BTHBLIE, W(0)=---=hrP(0)=0,
WEHL(0) £ 0 272§ ETH B,

15



il 4.7. f: (R,0) — (R%0) A% Ay B2 50X, BIBEE h: (R,0) - R T f A
(£xF Tt 2k Hip(x)) & AO[SO( )-FME & 75 h BEET 5.

il 4.7 DB L, f(z) = (" 2P h(z)) D TEL &
f(x) = (£(k + 1)2*, 2" ((k + Dh(x) + xh(z))

ThbH IDLE

f(x), v(x) = Tp(x)

—1
b S ZZ’C“,J:<(1) 0 THa. Z0&E, {plx),v@)}ld fiZiho7z

FHELBRTHY, €512, flz)-v() =0 2T, Tabb, flE7OVA
VBB, ZIT fy(x) = vla) - pla), Bi(2) = fla) - ple) EBL &

@) _( 0 4@ (v o
(= (L5 ) (49, frmsion

DAL B (Fak - &k [13)).

EIR 4.8 (fEK - @i [13]). 7BV X3 fg: (R,0) — (R0 LT, f &
g M SO2)-BRITH 5 7DDBE+IZEMIE ¢ € Diff (1) THEED z € (R",0)
LT d(x) > 05D g(x)(£y 0 ¢(x), By 0 d(x)) = (Ly(), By(x)) £ BHD
DHEIETHILTHS.

Fz) = (£, 2FHR(2)) 12 LT,
+(k +1)((k + 1)h(z) + zh(z))
V(417 + ((k + )h(z) + wh(z))?)?
By(a) = 2" \/(k +1)2 + ((k + Dh(x) + 2h(z))?

ly(x) =

?

FER 4.9 hz) ZEBEY 2717
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BT 4.10 (T V2898 f: (R%0) — (R?,0) RIEDRAAEHETHIL, f13
g(171,1'2> = (1'1,1[‘2,/\11’%+)\21'%+O(3)) el ./40[50(3)]‘[5.”@13’0% Z :T, )\1,
M FHERIZETS fOEMHETHS.

R OGS, B A TP 2787 5 A )VIZE U TR O FEHER
p¢3uamﬁn#%5.

4.2 FHEEZRD A-RBE

G =SL(p,R) 3 5. A[SL(p,R)] 1% A OEMTEIFEAHETIXZR WD
Dormitrz & Rieger[11] 12X D, A[SL(p,R)]-FHE T ®H % & D EE+77 513
Ag,-FETHZZ L THEZ LPFSNT VS

EHE 4.11. [11] f,9: (R*,0) — (RP,0) & AZETHDHLTE. ZOLE f
L gWARMETH B0 DRETDERMEF, TNOD Ay AETHEZ LT
H5.

4.3 YTV IT4v U A-[EE

G = Sp(2¢,R) &9 5. A[Sp(2¢,R)] DELGwIX A, Janeczko, Domitrz & 12
L BFEICHIET 5.

4.4 bi-A-[F{E

p=p+p&l, G =GLp,R)®GL(py,R) &T5. ZD&Z, f =

(f1, f2),9 = (g1, 92): (R*,0) — (R” x R”2,0) 2% A[GL(p1,R) & GL(p2, R)]-A
BTHEEZDODDODBELDEZEMIEIINSD bi-AFETHELILTHS. T2
T, f=(fi,[2),9 = (g1,92) P bi-A-FHETH 5 & 1%, C Hhfss3 FAH GG
b, 1,102 TR

(R7,0) «2— (R",0) —2 (Rr2,0)

| o] e (43)

(RP,0) «Z— (R",0) —£— (R?2,0)

17



Zi7-TLONGFHET HLETHS. bi-AFMEIZEIL T, [7] 1T & 2580

H5.

G={l,} ®GL(p1,R) T 5. f=(fi, 2),9 = (91,92): (R",0) — (RP* x
R?20) 23 A[{I,,} ® GL(ps, R)]-FMETH % 72D D BB+ EAFIE TS A BK
#HDbi-A-FETHEZLTHE. 22T, (43) TBVWT Y = lgn THDLE,
f=(fi,f2) & g=(g1,0) 1TEE bi-A-FETH S &\ 5. &K bi-A-[FHEIZ

B LT, [23] 12 & BRI D 5 .

n=py; =2 p =1 DHEIE Dufour [12] DL THS. T T, p =105

EDABEFRNH B L IZIEET 5.

bi-A-FfE%Z —LL T, p=1+1+---+1 &1L,

AN O - 0
B 0 X --- 0
0 0 - N\,
Db L, G

(R,0)
(R,0)

(R, 0)
(R,0)
(R,0)

DR EHEREED LV TES.

18
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4.5 EBERFOHNT

p=p1+p &L,
A B ~
G = { (0 (J) | Ae GL(p1,R),C € GL(pzaR)} = GL(p1,R)®GL(p2,R)

YE5B. f=(fi,fr): (R",0) — (R" x R™,0) %

(R”,0) —L= (R x R2, 0) (4.5)

tfi%j—é f = (flan)?g = (g17g2): (RN,O) — (Rpl X Rp270> &:;(j-bfa
f=(fi.f2) & g=(g91,92) BN A[GL(p1,R)BGL(p, R)|-FMETH % & 1% C #k
W4y IR A B 2

¢: (R™,0) = (R",0),¥: (R x R, 0) — (RP' x R”,0),: (R”,0) — (R, 0)
TR

R",0) —L (R™ x RP2,0) —2— (R, 0)
¢l wl lw (4.6)
(R",0) —L— (R”* x RP2 0) —=2— (R"2,0)

AT 2 EOWMEET B L ETh S, ZNET 74 N—H r: E(M) — M
A TR REAL TR

(

N L B (4.7)

N,

M
DI TH 5.
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N
(@)
Jl
A\
Jl
\l
\
N
\l
al
ot

L(2n) = GL(n,R)®GL(n,R) N Sp(2n,R)
= {(A B) € Sp(2n,R) | A,C € GL(n,]R)}

0 C
t -1 ty—1
= {<( C;)) CC’ D) € Sp(2n,R) | A,C € GL(n,R)} (4.8)
Y35 L,
X Y
0(2n) = X eMR),'Y=Y 4.9
(2n) {( 0 X) | (R) } (4.9)
Thsb. UIzhoT,
(= in-(p q) 0 +i€~(p q)i ni(p,q), £€(p.q) € &
— (] bl apl — 1 ) aq/L? (] Y ) 9 n
XL T,
on; on;
%(p, q) 82«( ,q)
op, P9 5, P4
TH 570D RBE+IEMEE
Oimi 0 & Oim; on;
) = -5 U ) a8 (MW = 0; y - — 5 410
o, (p,q) 90, () o, (pq) 90, (p,q) 94, (p,q) (4.10)
N - . - . - on; o 9§
MWRALT 2L THE. ZDLE, (pq) =&(q) THY, %(p,q) = —aq'( )
7 7
ED p.0) =~ Sl 52 00) THE. £,

n
- 7
=1

() == (Z gqj (@)p; + m(@)

20



e ThbL, ((p,q) &
H: (R*xR",0) =R, H(p,q) Zgj )p; + (g

EWVIOININDMVEEPORELNIN I URT MVGTHS.

BARIE fg: (R™,0) — (R* x R*,0) IR LT, f& gd A[L(2n)]-FMETH
% L%, O o FMEEEEF ¢: (R™,0) — (R™,0), ¢: (R*,0) — (R",0) &
YTV T4y WA FEMEEGE U (R x R",0) — (R x R",0) THX

(R™,0) —L— (R* x R",0) —=— (R",0)

d’l % lw (4.11)

(R™0) —— (R* x R",0) —= (R",0)

% W[ ’T%%@ﬁ“ﬁf’é‘%t%’@%%. m=nDLEfLghor7ya
ZDIAADEGE, [ & g A[L2n)|-[FHETH % 72 DMEA35ME f & g
7&7//:L|_M‘E’C%€>\_<‘:<‘:7ﬁ.cé.

ER 4.12. (1) L(2n) = GL(n, R)®GL(n,R) N Sp(2n,R) 725 723,
GL(p1, R)YEGL(py, R) N SO(p) = SO(p1) & SO(p»)
DK OLE, ZDE5E, 2 DDERIFOM
f=(f2) 9= (g1,92): (R",0) = (R x R™,0)

M A[SO(p1) ® SO(po)|-FMETH 572D DMBEFFFMEIXINGD f & ghd
R X (SO(pl) S¥) SO(pQ))—IEM_ﬁ'CZV)E) ZETHhHb.
(2) GL(n,R) ® GL(n,R) N SL(p; + p2, R) TIZE S ?

5 Klp, G)]-FHEDER/NEE
H12HiTHRAZ X D1,

GL(p,R) ={A € M,(R)| det A # 0},
GL(R?) ={L € Homg (R?, R?) | L i34 [FHL }
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THY, KFETIEZOZHIZXKAHLTWS. GL(RP) & RP OEEE2 L 5T
GL(p,R) & DRI EMED, ZOXFISIZ & > C/RFELEEZ & 5.
GZ%zY—RtE L,
p:G— GL(RP)

ZCO®RIETDH. GPREY —# G CGL(p,R) D& ZIFEEFERH 1 G —
GL(p,R) #FRHL & A7%2F. Mather ® K FfE & (ZA FOFEMER-EBRTH 5.

E#F 5.1. f,9: (R",0) = (RP,0) % C* BEf3FLT5. fL g K-FETDH
5 EEC-B A (R",0) » GL(p,R) LA FEMHEER ¢ : (R, 0) — (R™,0)
DFAEL TEED 2 € (R™,0) IR LT

A(x)'f(x) = go ¢(x) (5.1)
MR TOE EENS.

ZOFRMEEARIEIUTO LS IZIRTE 5. f: (R",0) — (RP,0) IZX LT
sp: (R",0) — (R* x RP,0) %

si(x) = (z, f(x))
YUT, sp ZEHBABAZ FVH
(R" x R?,0) — (R",0)

DYIWTH B EZ DL, C-AEIZRZ MVEOYIR & LT o HR A FEERE%
EHZE. TN oEHRT D Kl(p,G)] AMEDT A T TIEZ DRI MIVIRODKE
EREENESLSLEDEVWSIEDTH .

£ 5.2. f,9: (R",0) = (RP,0) & C* BRHFL TS, f & g ¥ K[(p,G)|-HE
BTH 5 L IIWAFEHES ¢ - (R*,0) — (R*,0) & C°-Fffa: (R",0) - G
DFAEL TEED 2 € (R™,0) I LT

g o ¢(x) = pla(x))(f(x)) (5.2)

MDD L EEND . ¢ AMHEGE g DEHEEC(p, G)-RUEL VS

22



H? - (R x R?,0) — (RP,0) %
HE(z,y) = pa(x))(y) (5.3)
Y¥ 5L (5.2) DAL H (v, f(x) £ 5. Diff(n +p) DHHEE %

Kl(p, @)(n,p) = Kl(p, &)] = {(¢, H) [ ¢ € Diff(n), a: (R",0) = G : C}

(5.4)
U
Cl(p, G)l(n,p) = C(p. G)] = {(1g=, HY) | a : (R",0) = G : C*} (5.5)
LEDD L,
Kl(p, G))(n,p) = Diff(n) x C[(p, G)](n,p) (5.6)

WD LD, FEE O AR EIXIEM 2D T,
T s Kl(p; G))(n, p) = M) © Trg 0 Cllp: G)](1,0) (5.7)

L7325, M,0(n) DHEIEIZFITHANTZDT, T, .Cl(p, G)](n, p) DREIE Z T~
L) =BG OB e IZH LT T.G =g 0L &,

dp. : g — L(RP)

THY,
L(R?) = Ty,, GL(R”) = Homg (R, R?)

Thd. TITE-NEEg(&,) %

9(&n) = {¢[¢: (R, 0) = 9,0}

L(&,) = L(R?)(En)

g = LR") = {£[£: (R",0) = L(R"), O}

Zirs e L&) THhY, EED v e (R,0) iIZx LT &(r) € L(RP) TH 5.
ZIZT, eI UTERE: (R xRP,0) — RP %

E(z,y) = E(2)(y)
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CHEEL,
0(C) = {£1€ € L(R")(Ea)}

8L L, 0C) Cl(my) =EMn+pp) THO,E(n+p,p) DR E-METH

5. 22T, B8 (dpe)s : 9(E,) — L(E,) %

(dpe)«(€) = dpe 0§

LEHTBE NG S MR L 5. £/, DEEDDS, ¢ € g(&) ITHL

THE
dp. o ¢ : (R" x RP 0) — (R?,0)

=g
dpe © ((af}, y) = (dpe © C(:c))(y)
Thbd. ZNEFTODEED»S, AEFERK
0(my) 2 0(C) 2 0(Cl(p, G)]) = {dpe o (| ¢ € g(£n)}
MR DN E RO, D LD,

£X 5.3.
TlR”xRPC[(p’ G)](n7p) = Q(C[(p, G)]):
0(C) = 6([e, GL(R™)]).

ZDHEENS, Cl(p, Q)] DEZER %

TCl(p, G)] = 0(Cl(p, G)])

(5.8)

(5.9)

(5.10)

(5.11)
(5.12)

<. ZZ T, Mather ® C FHEDHEZEM TC 2 TC = 0(C) %D T, T DL

FIIHIRIETNWS.

ZDEIIZEFEVTHHER IO SRVWDOT, AN TEREZ & > Thiid %

FEIZFARD . L ={vy,...,0,} & RP DHJKEL T 5L

re(f) = rs(f) = (fij),
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(772U (fiy) W& f O X IZBS 2 RBUTH) 25 F B ry - GL(R?) ~ GL(p, R)
Wend. ps: G — GL(P,R) & ps =ryop £BL L pn(a) = (af;) 1& pla) D
SIZHETAIRBGI LS. Dk E

(dps)e = (drs) 1y, o dpe : g — My(R)

7%, ZIZT My(R) 3FE pxp fTHOEETHS. T Tdry : TC — M,(R)
FEeTC Iz LT

drs(€) = (drs)ig, 0 &+ (R",0) = My(R)
Y REEBDT,

(drs)«(TCl(p, G)]) = (dps)+(9(&n)) = {(Gij) | (Gij) = (dps) o ¢ (C € 8(€n))}
MDD, TZ°C, {01,...,0,} ZERXZ MLVEFELTD g DRKETE L
(dps)e(0) = (X)) € My(R)

L5,

il 5.4.
(drs))«(TC[(p, G)]) = ((Nij)s- -+ (NG (5.13)
WD LD, BT (drs). (TC[(p, G)]) 1ZEBRER &,-IMEETH 5.
ST, f:(R",0) = (RP,0) IZX U THIAED 54 : (R",0) — (R™ x RP,0) 7272
U sp(z) = (z, f(x)) ZHWT TC(f) &< &,
TC(f) ={Eoss1& € My(Ea)} CO(sy) = E(nyn+ p)
TH BN,
€osp(x) =E&(x, f(z)) = E(2)(f(2)) €R?
72D T,
€osy: (R",0) = (R,0)
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Y% WA TC(f) C O(F) = E(n,p) B D LD, £,

TCl(p, G)](f) ={dpeoCosylC € al(ln)} (5.14)
CTC(f) Co(f)

LEhrd.
F 7 FARRIZ BARIZIIR D72 DIZ R ORIE ¥ = {vy,...,0,} & 5. ZTD
S AZHLT

d(rs,g) : TC(f) = Mp(E:)(f) = {(Gy)'f | (Gij) € Mp(En)} (5.15)
i Eos; e TC(f) 12X LT
d(rs,;)(€ 0 s5) 1w (drs)y, o &(x)(f(z)) = (&))'f (5.16)
Y7o TWS. 727U, (dre), o = (&;) TH5.
EE5.5. d(ryy) X ENBEE LTORERTH 5.
22T, BB EBLUT direy) % TC(p, G)(f) CHIBRL 7% D 1%
d(rs,f)(TC[(p, G)I(f)) = (dps)e*(a(En))(f) (5.17)
={(Gi7)'f [ (Gij) € (dpse)s(a(En)) (5.18)

EAT. ZOZENS, BRESTEE X = {v,...,0} 25 & (dry) 2
fEDITHEREL LD ICERTHETEZ DD E. DED IRV LD,

& 5.6.
(drs ) (TCl(p. G)()) = (NS N, (5.19)
DK D NLD. T TC[(p, G)](f) W XBEBRER &,-IEETH 5.

FR5.7. KT, p D G— GL(p,R) DEA,
s = 1G’L(p,IR)7 Ly =1

ROT,
TC[G] = g(gn) = <)\17 ) )\r>8n-
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BIRD 2D, 722U, A, A g DEETH S, £,

TCIG)(f) = (\i'fr- s Af e,

A
¥ 7z,
Kl(p, G)] = Diff(n) x C[(p, G)](n, p) (5.20)
DT,
TK[(p, G)] = T'Diff(n) ® TC[(p, G)|(n, p) (5.21)
TK[(p, G)I(f) = tf(M.0(n)) + TC[(p, G)I(f) (5.22)
TK[(p, G)le(f) = tf(0(n)) + TC[(p, G)I(f) (5.23)
LB,

T 5.8. TK[(p, Q)] (f) ZARER &, NMBETH 5.

DE Y, TK[(p, G)]e(f) 1 Damon DMK T DHEMEFRDEE ([8, Section 8]) &
o T\W5.

SEE 5.9. G = {e} %51E K[(p, Q)i L R-AMBIZRIEFHRETHS. D

>

A
RcC---CK[p,G)C---CK (5.24)

YD, 2T, K(p, Q) BOOTHRMAGEAREL 2D, R THRD IS, X
SIZ K TRDALD Z & IFFERIIZ K(p, G)] THED NED.

6 XREDORME, BFOFE/N - LK

6.1 XRIEDEE

GZYV—F pi:G—=GLRP) (i=1,2) 2 C* RELTE ZDLE p &
po DNEMETH S L 1E, R-ARL o: RP — RP DEEL, FED a € G T LT,
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Yopi(a)op™ = pola) KDL DE EZR VD, ZDDRI p1, po BFAMETH
L& %, P1 ~ P2 ti":'{j_ if:, P1 ~ P2 VC%E) et %, gn_lﬁ_ﬁ_j:l':{ @b* 7J§,

e 0(f) 3= 1hu(n) =tpon e byof)

LLTHEINDG. ZOGH ¢, 12X,
U(tf(€)) =vuldf o) =dpodf ol =d(po f)o& =1t(o [))
DL DL DD T, BRRA
u(tf(0(n))) = t(¥ o f)(0(n)) (6.1)

MWEZD. ZOBR (6.1) ZHWS L, MHBH05.
EE 6.1. V- GD_DD C® KH p;: G - GLR?) (1 =1,2) HFMET
HdLEZE,

e (TCl(p1, G)I(f)) = TCl(p2, G)](¢p 0 f) (6.2)
DD LD, X HIT,

U (TC[(p1, G)]e(f)) = TCl(p2, G)]e(vr 0 f) (6.3)
H DD,

ZOEMDRE UTIRDE RS,

%62 V—HGD_DD C>® K pi: G — GL(RP) (i =1,2) BHEETH %
EE, fINK[(p, G)]-AMEIZEAL T k-MEETH 272D DME+3RMIE, o f
D K[(po, G)]-FMEICE LT k-TEETHEZ L TH 5.

%6.3. U—HEGDZDOD C™® KB p;: G — GLIRP) (i = 1,2) FEMETD
52E F D fDOK[(p,G)-E&EHIFTFTHD7-0DBETDEMZ, Yo F B
Yof D Kl(p,G)-HEHFTTHEZILTHS.
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6.2 KRIROHMHE

G%zYV—B, p:G—>GLR) 2 GORELELTS. £72, VCR &2 R
NI MVEBETSE. ZOLE VD p-AETHELIE EED ae GITHRL
T,p@)(V)CV &deErW0S. 51T,V 2 ABHARERENDS . (R
oz e EOFEMIZ O WTIE, [22, 36] R EE BT &)

LUR T, p(G) 1 GL(R?) OV —Ma#ETH Y, KB p 1308, W15, (JE
HEAZR) p AR MVER V, CRP BFEETEIL2NETSH. ZD&
&, RP O RT MVER Vy T, R =V, & Vs, dimg Vi = p; (p = p1 + p2)
BT HONEIET S, G 05 GL(VY) ~NDORE p: G — GL(V) %, {17
DaecGIZHLUT, pia) =pla)ly, : Vi =V ERIEIEE2HEDELTED
5. VWE VNIEpAETHEILIZERETS. £/, RP=V, 0V, = Vo %
BEERIRE & U, G 05 GL(Va) ~NDRBL py: G = GL(V,) %, & a € G ITHL
T, pala) =mopla)ly, : Vo> VR IZX-oTEDS.

ST, % ={v,...,vp} &V D—DDHEE, Yy = {vy11,...,0,} (p =
pLtp) 2 Vo O—DDHELTE. ZDLE X=,U%, £T5&, TN,
RP = Vi@V, DEEE G X TS, B ry: GL(RP) — GL(p,R) % Z DEJEIZH
THEBGEHRE T 5. ZORBEE ry & HWT, SIEERH ps: G — GL(p,R)
Z ALED ac GITHLT

pu(a) = s 0 pla) = (pl(‘” ””(a)) (6.4
0 pofa)
LUTEDS. L, Vo b pAETHBET DL, pla)(Va) C Vo DHEED
a€ GIZHUTHEDNLDDT, py(a) = pla)ly, BRI DH. DD, pra(a) =0
ThHb. LizhoT, (64) TEHRBINZMERE px X, EED 0 € G 12xt
L,
_(m(a) 0) | R
px(a) = (pi(a) € GL(p:;,R)), i =1,2)
0 pa2(a)
LEEND. HIB, py=p @ pa: G — GL(p1, R) & GL(po, R) 1EREN B
f:(R*0) = (RP,0) = (V, @ V5, 0) 2GR, m: RP =V, @V — V) % HEHE
B5, ¢ (RP,0) = (Vi V5,0) & (e) =v; (1 =1,...,p) CEEXS R-[ARE
T5. 72720, e 1, RP OFEHEKZRL, v, e =2,UY, THD. ZDLk
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&, 2ODEH f (i=1,2) &
fi=mioo fi (RP,0) — (V;,0)
TREDD.

R 6.4. py = p1 D ps EWVWIIRED T T, B f,g: (R*,0) — (RP,0) »
Kl(p, G)]-FHETH & 72D DREF DRI, tho f = (f1, f2) & dog=(g1,9)
DKl @ p2, G))-AMEE 8B 28 THS.

6.3 EtDfE/N - LK

p: G = GLRP) ) —F G OREEL TS H % GOUHH/ELLT, py =
plu: H— GL(RP) L5EDB. LR TIE, K[(pg, H)]-FfEE K[(p, G)-FfE% L
Y5,

BA&IE f: (R™,0) — (RP,0) (X LT, €Y aT1 %M MK[(p,G: H).f)
%

M(K[(p.G : H)].f) = %

YREDD. ZhUE, E,MBECRD I L IZEET S MK[(p,G : H).f) %
(p,pr) WCEATBERMENES 2S5 EBE WD, 51T

_ TClp, O
TCllpm, H))(f)

(6.5)

M(Cl(p, G : H)].f) (6.6)

CEFET B.
FE 6.5, IRDELE
TC = M,(E,), TC[G]=g(E,), TC[H]=h(E) (6.7)

WL 5. £72 p: M[(Cl(p,G : H)|.f] = M(K[p,G : H].f) % p({) =¢( &
ERSRS

0—kerp— M(Clp,G: H|.f) = M(K[p,G : H|.f) =0 (6.8)
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X, R-RZ MVZERE LTORERINE B, 22T,

_ TClp, GI(f) N TKI(pur, )I(S) o TClp, G)(f) Nf(OMu0(n))

ketp = TCl(om, H))(f) TCllpn, NN DT

ThH5.

WE, C(n,p) = {(1gn, Ha) | A: (R",0) = GL(p,R)} & U, ZDHDEE C;
& Cp={(lan, Ha) | Haosp = f} LB, TIT, Hyosp(z) = Ax)-'f(x)
CHEET S, ZDEE Cp DERIE,

TCr={¢§ € My(&,) | §(x) - "f(2) =0, Vo € (R",0)} (6.10)

THAONS. 7, 54 Wi(f): TC — TC(f) = {€-1f | £ € GL(p.&E)} %
D £ TCITHUT, wi(f) (&) =€ -1f TEDD. AL, MeF R G474
B5ILICHERTS. ZDZEn5, ker(WE(f)) =TCr MEALT 5. L7=h o T,
RIS S o

T_Cf ~ TC(f) (6.11)
MEZS. 51T, M)y = {(&y) € Mp(&) | (&) - 'f = 0} &9,
TC = My(€,) & EORBIX G S,

(6.12)

215, W, TCIG); = TCIGINTC; = {¢ € g(&) | €-1f = 0}(= g(&n)p) %
DT

)

el () = TG (6.13)
Y755, LihioT, &,k
MG HLp = —ClE o 8l 614

~ TCIH]+TC[Gl;  b(En) +8(En)s
2185,

—Ji,m:g—g/h BEEESRE U, My : 9(&) 26— mof e (g/h)(&) &
5 2 Ker () = (€ € 0(€) | 70€ = 0) = {€ € a(E) | € € (&) =
h(E,) = TC[H] NI T 5 (IERE 6.5 SR).

UEzgsedde RNFA5.
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EIE 6.6. IRD AT IRD KL T S -

a(&n) (9/h)(En)
M(CIG : H|.f) = = . 6.15
ClE ) = ey T 8@~ Tan(8n)) (6:15)
Bl 6.7.p=1+q, G CGL(q,R) ZfRIEY —H ot $5. £/, {1} &G C
GL(p,R) 35. W, ZDVU—8F {0} ®g (g iG@U—‘I}ﬁ) 2B, 2
®t%> 5‘{%% f - (f17f2)7 - (91792)' (R 70) (RXRq O) [{1}@G]
FETHB LI, fi=go¢ D A(x) - folz) = go 0 d(x) % imi 7= 3153 [FIHH
B4IE ¢: (R, 0) — (R*,0) & A: (R*,0) » G BFHETDHILTHD. WF,
{1}oGCcR*®G C GL(p,R) THB I LIZFERTS. 277L, R* =R\ {0}
THY,ROG D) —8BIFX Rog TH5. £L, f & g % C[R* @ GJ-HfET
DHEET L (TEND), B f, ORNICBEREY 2712805,
ST, JENMESEY 25 120 MCR* DG : {1} o G].f) 2EA LS. |
DEH 6.6 DFRIBIS (6.15) 25,
* E, @ g(&n) En
MECR* G : {1} G].f o
l WO = G o g + (6 o), T 5 aE),)
Thd. ZIZT, (E@en))r=En@a&)p={Ae&| N i=0t0{{c
9(&) 1€ fa=0} (f = (f1, f2): (R",0) = (R? =R x R9,0)) TH Y,
gn@g(gn)
{0}y @ g(&n)
THLZDT, H((E.29(En))f) = (En) g 2T, EJI(EDY(En))s) = En/(En) s

THY, E)(E)p = Elf)) ={N-fi| A € &} =TC(fH) = (fi)e, DT,
MCR* & G : {1} & Gl.f) = (fr)e, DD LD,

In: &, ®ga(&) — =&,

7 K[G-R{EDH

GCGL(p,K)Z2) —#ofteds K=R£&IIC LT 5.
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7.1 FEREGDHE
G %

G =T} (p) = S € GL(p,K)| Ay App #0

c GL(p,K) (7.1)

YE5. f=(fi, . f): (K",0) = (KP,0) 123 LT,

Vi(F) =710 G =1, .p) (7.2)
LU, BEREGOIE FV(f) %

FV(f) = W), Va(f), -, V() (7.3)
b S

EE 7.1. f,g: (K", 0) = (KP,0) 2 LT, f& gD K[Ty(p)-FEDH, f&
g3 K-RETHZ 20\, FV(f) ~ FV(g) & &<,

ZDEE IRDED LD,

FV(f) ~ FV(g) D#, ¢ € Diff(n) BMFELT, j = 1,---,p IH LT,
o(Vi(f)) = 6(Vi(g) THS. T} (p) ILXd 5V — Bl

H11 0
t(p) = o € My(K)| i € K p C My(K) (7.4)
Hp1 Hepp
Ths. £z,
0CIT; (p)]) = t(p)(&n), (7.5)
TCIT; (PI(f) = {¢'f ¢ e tlp)(En)} (7.6)
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Thb. ZIT,

Cn(x) 0 fl(x) Cll(x):fl(x)
€= | 4 A N R 47
G () Cop() fo() ngifi(x)
¥ 7=,
TK[T7 (p)le(f) = tf(0(n)) + TC[T; (p)](f) (7.8)
ThHb.
7.2 BRESDEE
7.2.1 EH@EEE
G %
)\1 0
G = D*(p) := € GL(p,K)| A1 --- A\, #0
0 A
c GL(p,K) (7.9)
£95. f=(f1, >, fp): (K,0) = (KP,0) IZX LT, V(f;) := £7H0) (i =
1,---,p) & U, @ihmidE %
AV(f) = (V(f1), -, V(fp) (7.10)

<.

EFE 7.2. f,9: (K, 0) = (KP,0) TN LT, f &g K[D*(p)-FHEDEE, f &
g BB K-RMETH S &0\, AV(f) ~ AV (g) & EL.
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:@a% RIS D NLD.
( ) ~ AV( ) DI, ¢ € lef( ) BFHELT, j = 1,--- ,plicH LT,
V(g;)) THB. D*(p) IZxtind 2V —ERi

€ M,(K)| s € K p C My(K) (7.11)
Thd. £z,

0(CID*(p)])) = d(p)(&n), (7.12)
D ((f) = {¢' f1Cedp)(E)} (7.13)
TKID*(p)le(f) = tf(0(n))+TC[D*(p)](f) (7.14)

7.2.2 Bi-K-FE1{& ([7, 28, 32] B8

pEP=p1+p BTG %

G = GL(p1,K) ® GL(py,K) (7.15)

(%) o

35 URTIEf=(f1, fr): (K*,0) = (Kt x K2 0) &FEL Z&I2T 5.
EFE 7.3. f,9: (K*,0) = (K x K, 0) (2K LT, f & gAK[GL(p,K) @
GL(po, K)|-FHEDEKE, f & g X bi-K-FMETH D&\,

ZDE&E, IRMPEDALD.

GL(p1,K) ® GL(po, K) 12X Ind 5 Y —ER I

AeGL(p,K),Be GL(pa,K)} C GL(p,K)

My, (K) © M, (K) (7.16)
Thb. £,

TK[GL(p1,K) & GL(p2, K)|(f)
=tf(0n) +{C- fIC=C D& € My (&) D My, (E)}  (7.17)
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Thb. ZIT,

) = G () fi(z)
¢+ 1ta) (@wﬁm@)' )
7.3 BEREALOBEH ([10, 18))

pEp=1l4+qlBVTG %

G={1} & GL(¢,K) = { ( (1) Z > € GL(p,K)

C GL(p,K) (7.19)

ETBH. ZDEE IRDIKD LD,
f = (fl,fg), g = (91,92) : (K”,O) — (K X Kp2,0) C:f@Lb“C, f t gb)
Kl{1}® GL(q, K)]-FfEi7 51X, o FEHEES ¢ - (K", 0) — (K", 0) BMFEEL T
fi=giop DD fo & gpod I C-FME (7.20)
TH5. ZDEE ¢(V(g)) =V(h), 29, f750) = (g20¢)1(0) 725,

¥7z,

TK{1} ® GL(q,R)](f) = tf(0(n) +{C-fI(=0®¢ € {0}® M,(E)}
= tf(0(n)) + {0} & f3(My)E(n, q) (7.21)

A€ GL(q,K) }

EE 7.4. (,h),(g,h) : (R",0) — (R x RY,0) IZH LT, ¢ € Diff(n) HHEE
LT,

fod=g 2D I(hoo)=I(h) (7.22)

D, (f,h) & (9,h) & Ripy-FMETH 2 L \\WS. 2T, I(h) = h*(M)E, T
»H5.

i 7.5 ([18]). IKIXFEETH 5.
(1) (f,h) & (g,h) & Ry -FH.
(2) (£.h) & (g,h) EK[{1} ® GL(g, R)]-Ff.
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7.4 K[SO(p)-RI&E

HRHITHEZ 5D bR Y AR IE 13 FARREADIGABIE, K[SO(p))-
IS VWHZ 6N 5. £72, —IZ G = Spin(p) D&EE, EFr o H 5K
p: G — SO(p) BFIET DT, Kl(p, G)|-FAffIZ K[SO(p)|-[FAfEIZ F Wiz
5N5. ZD &SI, Bex R R T K[SO(p))- A IX B 2% % 65 & &
bind. I Tk, MEKRTOHEBURIZR/ SN, K[SO(p)-FfEZEEd %5
JERE R 2 fRai s 5.

K[SO(p)] \xind 2 V) — BRI

so(p) = {X € M,(R)|X +'X = O} (7.23)
Thb. 7=,
TK[SOW)l(f) = tf(0(n)) +{¢-"fI¢ € so(p)(En)}
= tf(0(n)) + TC[SO(P)](f) (7.24)
THhsbd. TIT, My(R) DFFMERK{E,; | i, = 1,...,p} XL T, T;; =
TCISO)](f) = s0(p)(E)(f) = (T3j.f | 1 <1< j < pe,
DD LD, R OEHERIEZE {e; |i=1,...,p} &TD& f=(f1,...,[p,) TR

L/VC Tt = fje,- — f,-ej 73:0)‘(,

» Lig
TCISOW)|(f) = (fie: — fiej | 1 <i<j<pe,
b, f£oT,

TRISOWNLS) = (- g e = fiey [ 1< i< < p>gn
N A
BARIE f: (R™,0) — (RP,0) 12X LT, Z DM GA4% df(0) : TLR® — TyR?
EEZ 5L, rankdf(0) 12 K[SO(p)-AIEOHAN 2 RER Y 705 . D
5 fog: (R",0) — (RP,0) 28 K[SO(p)]-FfE 72 51X, rank df (0) = rank dg(0)
YIRB IS, ORI TOMEDE D LD,
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@ 7.6. f: (R*,0) — (RP,0) % rankdf(0) = ¢ TH D XS REHIFL
5. ZOW, BHFG : (R,0) — (RF90) Ti=q+1,...,n &L
T, 09/0x;(0) = 0 27T HDBFLELT, fidg: (R",0) — (RP,0) I
K[SO(p)]-FfEL 5. 22T,

g(x1, ... xn) = (21, ..., 24, 9(21, ..., Zp))
ThHb.
Z DR, LT D K[SO(p)|-RkotIZBET 25Hi A E 5N 5.

RE 7.7. f: (R",0) — (RP?,0) % rankdf(0) = q 27z 5HIFLTEH. Z
D,
K[SO(p)]-cod (f) = (n —q)(p — q)

AN RRVASH

BIRMER 2 BEEFIZE L TR, eetliiEMmz)cHdoZ ik, IR
DEHDIE D SLD.
EE 7.8. f:(R",0) — (RP,0) & K[SO(p)]-E BRHEE T rank df (0) = ¢ % i
7=9EB{FE TS, ZOR, rankdg(0) = 0 7= 9 E5HF g (R"1,0) —
(RP=9,0) WFFEL T, fixg: (R",0) — (RP,0) T K[SO(p)|-FME L% 5. 7=
7ZU,

g(x1, .o mn) = (X1, -, 2, §(XTgt1, - -+, X))

7.4.1 n<pDiFH
BN, 1ZDIAAIFDOGEILLAT O D 32D,

RE 7.9. n < p DI, f: (R",0) — (RP,0) % rank df (0) = n %7z 3 5ARF
95, ZOK, fiXg(e,...,x,) = (z1,...,2,,0,...,0) I K[SO(p)]-FfET
H5. ToIZ, K[SO(p)]-cod (f)=p—n &xd.
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IZn =1D5EE, BEEE [ (R,0) — (R,0)IZ2WT, f2 A BTH
22X f(0) = f"(0) = - fB0) = 02D fEHD(0) £ 0 ZHiET L L LT,
As  BITH B 21 £/(0) = f7(0) = --- fO(0) = 0 272922 T 5. 2D
IR, AN OFED R D 37D,

& 7.10. f: (R,0) — (R,0) % A, BHOEKIFL T 5. Z DK, M HAMHE
Fp:(R,0) — (R0)BFELT fop(x) =+ak &b, 72720, + & — &
FED0) DTFEDREPANIZ L > TEES.

f(@) = (filz),..., fo(2) EHEASNBEHIF f: (R0 — (RP,0) & A
5. ZOW fRABTHELIEHS f (i=1,...p) » A MOMOBEEEE f;
T A BITHB I L LEHRT D, O, ANOMEMNED LD,

EIE 7.11. f: (R, 0) — (RP,0) % A, BIOFEHIFL T2 L, fiX(2F0,...,0)
IZ K[SOp)]-FMETH 5. X 512 K[SO(p)]—cod(f) = pk+1) =1 £ 725,

rank df (0) = n—1 %72 354 f: (R*,0) — (RP,0) (&, 762X D,
g(xy, . o x) = (X1, T, (21,2 X)),

Iz K[SO(p)-FfEcd 5. 772U,

9@, xn) = (g1, Tn), ooy Gp(@1, oo, X))

£ 09/02,(0) = 0 7= E5HFETHD. ZOK, BhF g @ (R0) —
(RP="*10) % go(x,) = 9(0,...,0,2,) EEDD. gy D—EELEF & LT A,
MO g3 AL B THBLED. n < p DI, BHEEF f: (R,0) — (RP,0) A
K[SO(p)| \CELT A BTH % L LD Ay, BB g 12 K[SO(p)]-FfET
HBHZELERTDH. ZOK, LFDEMDEL D LD,

EHE 7.12. n<p&UT, BEIF f: (R",0) — (RP,0) A rankdf(0) =n — 1
355U fFARKSOM) LT AT, fi

g(xy,. . xn) = (x1,..., 201,251 0,...,0)

IZ K[SO(p)|-FfETH 5. =512, K[SO(p)]-cod(f) = (k+1)(p —n)+k T
H5.
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B £ (R, 0) — (RP,0) BNK[SO(P)| ICEAL T ABRETH B L13dH 5
BTV EDFIEL T f HRK[SOM)] KL T A MTHB I L L EHT
5. Z DK, LR D@D D 3D,

B 7.13. n <p & UT, GBI f: (R",0) — (RP,0) A rankdf(0) =n — 1
9%, ZOW, fKSO@P))-ARMEETDHD 2 DDBETDEMT [
KSOp)] LT AERM L B2 THD.

7.4.2 n>pDFE
ZDGE, BRAIDFER L UL T T OMEMNEK D L.
R 7.14. rank df (0) = p Z i 72 3 B4 £ (R",0) — (RP,0) I&
glxy, . xn) = (21,..., 1)
IZ K[SO(p)]-FAMETH 5. X512, TDHE K[SO(p)]-cod(f) =0 & 725,
S OIZBLFDRDED LD,

% 7.15. f: (R",0) — (R?,0) % K[SO(p)]-cod(f) =0 TH B EMHIFLT 5.
ZORE, n>pTHY fldg(a,...,zn) = (T1,...,2) ITK[SO(p)])-FMETH 5.

KIZrankdf(0) = p— 1 DEEEFZEAD. —BIZ, V—HORH)p: G —
GL(R?) 28 LT, BEEFE f A K[(p, G) BT H 5 L 1%, 13 K[(p, G)] =
ULCEIEETH Y, 3D j5f(0) D J*(n,p) (2B 2+ /NS 223065035 FRAF
DKlp, Q)| MBELRDLEILEEHRT S, HNMWGOHDY —HOWR, f9
K[(plu, H)] ¥ftiZe 513, 22UL K[(p, Q)| BHITH 5. Z O, BARAIE D 32D,

T 7.16. f: (R",0) — (R?,0) Zn > p D rankdf(0) = p— 1 7=
K[SO(p)) BfliZa G54 £ 95, DR, RBHFREBES fo € M1 BIFEL
T flEg(z,...,xn) = (T1,. ., 2p1, fo(Tp, ..., x0)) T K[SO(p)]-FHETH 5.

& 512, K[SO(p)] MM BHHFIL T O & 5 IC N5,

EE 7.17.n>p & d 5. ZOW, K[SO(p)] AMEMHEF f: (R",0) — (RP,0)
FLFOWT NP EHRIFIZ K[SO(p)]-FEE 72 5:
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B oy, ) H#PH | ARG
AL | (21, ..., ) 0

A | (. mpe 2t £ al £ £ al) (>1|0—-1
DZi (xl,...,xp,l,xzxpﬂj:xijrll:txg+2j:-~~j:xi) (>41/0-1
Eg | (w1,...,¢p 1,20 £y, Fad £ L)) 5

Er | (@1, xpy, 00+ apad £l k- ad) 6

Es | (#1,...,¢p 1,20 +ad, Fap ,+- £a7) 7

ZDFER, p > 2 DIBEITIE, K[SO(p)] M7 B4 IZFIEL W & b3
M5, X 51T, BRI

f : (R270) — (R2a0>; f(xl’l?) = <131[E2, %(l’% - ZL’%))

XK EA (K[GL2,R)] Bff) TH B Z L BHISNT WS (cf. [4, pp. 170]) %,
K[SO(2)]-cod(f) = 0o &7 | K-Fffi & K[SO(2)]-FfE DRI 1Z B 72 & N A
HDIEWbrd.

7.5 K[SO(1,q)-F1E, K[{1} & SO(¢)-FE{E, KR* @& SO(q)]-
R

oMl L LT, K[SO(1, q)]-FME, K[{1} ® SO(q)]-F1E, K[R* & SO(q)]-
FfEZR & 5. 22T, S0(1,q) IXEEO—LVYETHD,

Qoo Qo1 ... Qoq
aipp amixz - I

A= | eGLl+¢R)
Qg0 Qg1+ Qgq

A A€ SOy(1,q) THBIDDEME AL A = I, ag >0 Zil7zTHL T
5. 170,

-1 0 --- 0
0O 1 --- 0
Il,q: . : .
0 0 0 1



fz@é Z DR, BRRIZ {1} @ SO(q) € SO(1,q) YLD, ZDKE, SO(p) D
A LFERIZLT,

TC[SOu(1,q)](f)
= (freo + foer, fiei — fie; | 1 <0< q, 1 <i<j < qe,, (7.25)
TK[SOo(1,q)]e(f)

:<a_f af> + TC[SOu(1, Q)(f) (7.26)

83:1"“8% £
DR D LD, T 51T,

TR} @ SO(g)le(f)

= tf(0(n)) +{¢- fIC = 0@ ¢ € {0}  s0(q)(&n)}, (7.27)
TKIR" © SO(q)le(f)
=1f(0(n) +{C- [l =A@ ¢ € & @ s0(q)(En)} (7.28)

ThHDH. TNSDFEL WG RIDHIZ DO WTIXZ Z TR AR 7.

8 Kl(p, G)-RMEDHI

8.1 —fRDITIRESR
K=R, ¥7213C&75. 7HRREMET MBI TRD 5.
e Arnol’d (1971) [3]: IESi1T41,

e Bruce, Tari (2004) [6]: EF174 (ED Arnol’d D% D &I 5L - 7= [AfH
BAfR),

e Haslinger (2001) [17]: FEXFRATSI,

e Gonyunov, Mond (2005) [15], Pereira (2010) [29]: —#%®D m x ¢ {741.

42



— R,
p: GL(m,K) x GL(¢,K) — GL(Myxq(K)) (8.1)
(A,B) — L(A,B) X — AXB™!
THHH, Arnol’d IZ

p:GL(m,K) — GL(M,(K)) (8.2)
A = L X — AXA™
IZXE 9 BH52, Bruce, Tari 1%
p:GL(M,K) — GL(Mn(K)) (¥71, GL(Sym(K))) (8.3)
A — 'Ly X— AX A
X B E TN E N T o T,
EE 8.1. f,9: (K", 0) = Myx(K) IZX LT, ¢ € Diff(n) &
(A, B): GL(m,K) x GL(q,K)
PIFIELT, FED s e KIZRL T,
A(z) f(z)B(x)™" = g o ¢(x) (8.4)
DI, f & glZK[(p, GL(m,K) x GL(¢,K))]-FMETH B &\ 5.

Ruas 5 1%, Z OHGR % 175 NHYRF 5 5L (determinantal singularities) (Z itz
LTWa (BIRIX[1, 14, 21, 30) &) .

EF: 8.2. M %

mxgq

Mipsq(K) D My, = {A € Mpyy(K) | rank A <7} (r <min(m,q)), (8.5)
EBE, [ (K" 0) = Myy(K) IZXLT,
X =1 (M) (8.6)

Z (m,q,r) BOITIHNRNFE R (determinantial variety of type (m,q,r)) &
38
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FE 8.3. type (1,¢,1) 1%, f: (R™,0) — (R%,0) iZx L T,

M, = {nyg) € Migg(K) |31 = yg = 0} = {O},
X;j = fH0)=V(f)

TH5. type (m,1,1) 1%, f: (R",0) = (R%,0) IZX L T,

Mrlnxl = {t(yh"' vyM) € Mle(K) | Y= "Yn = O} = {O},
Xj = )=V

ThHb.
EBNO, LTFDES.

EE 8.4. f,9: (K", 0) = Myu(K) ¥ K[(p, GL(m,K) x GL(¢q,K))] -7
513, ¢ € DIff(K") BMFEEL T, ¢(X}f) = X; TH5D. T, m=1,¢=17%5
EKHEDOZ L THS.

iz %, Math.Sci.net T determinantial singularities ¥ determinantial vari-

eties Z MRS B LI 21X [2, 27, 33] R ELEMD XD L D0 5.

8.2 N#TH ([5] BH])

Sym(m,K) = {X € M, (K)['X = X} (8.7)
Y35,

EF 8.5. f,g: (K", 0) — (Sym(m,K),0) IZx LT, ¢ € Diff(n), A: (K", 0) —
GL(m,K) FEEL T, EED 2 e KIZXH L T,

A(x) f(2) Az) = g o §(2) (8.8)

O, f & gk G -RETHE LS.
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FAXTA) =MATXTA = APXPA = AXTA KD,

‘p:GL(m,K) — GL(Sym(m,K)) (8.9)
A — 'Li:X— AX A

ETBHE IRV LD,

il 8.6. IXFMETH 5.
(1) f & gl G-FFfH.
(2) f & gl K[(*p, GL(m, K)]-F{H.
7z,

= {X € Sym(m,K)|det X = 0} (8.10)

nxn

Sym(m,K) D M,
LBl L,
det X =0 <= det(AX'A) = (det A)* - det X =0 (8.11)

25, G-IAE I M),

nxn

ERMEZRIFEL TS, BiZm =2, K = R OKE

binary differential equation
a(x,y)dy® + 2b(x,y)dxdy + c(x,y)dr* = 0 (8.12)

CEET S 2z L THEIR e Kidn s

a(z,y) blx,y)
( bey) oo ) € Sym(2,R) (8.13)

DYy ilF

a(z,y)c(z,y) — b(z,y)> =0 (8.14)
WEELERZEGEATWS. ZOWSEILHIRES DM FMHEZELU -\ e
WO HEHMVEETH 5.
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R 8.7, 7N det X HEZMRAFET2I2IFES THIEI VDL WS &,
GL(m,K) D SL(m,K)
BEZIX LV, FERE,

‘psp i SL(m,K) — GL(Sym(m,K)) (8.15)
A — 'Li:X— AX'A

IZdetA =1& 0 detX I3REIND. D0, K[(*psr, SL(m, K))]-[FfEIX det X
DIEZ RAFT 5.

7z, Sym(m, K) O EE M™

mxXm

%

Mm

mxXm

:={A € Sym(m,K) | rank A <m} = {A ] det A =0} (8.16)
&35L, f: (K" 0)— Sym(m,K) XL T,
X7 = M) (8.17)

THY, X7 & (mym,m) BMOTHANRELAEATHS. —/iT

Sym(m,K) D M,,(c) := {A € Sym(m,K) | det A = ¢} (8.18)
L5 (FrR) EEmd
{]\4771(6)}06(—676)7 f_l ({Mm(c)}cE(—e,e)) (819)

HEZDHIEMTEL. BEZITINANFERER & IER.

AR 8.8. M2 X/ (SO(m) 5F) T NIXEAMEREEE RIFT 2 Z &2
725 9.

83 IINI—HMTAH (BICML—ZADTEDED)
BURCI,flBe LT

Herm(m) ={X € M,,(C)| X" =X = X}, (8.20)
U
Hermy(m) = {X € Herm(m) | trace X = 0}, (8.21)
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U(m) ={A€ M,(C)| A=A}, (8.22)

U
SU(m) ={AeU(m)| det A= 1}, (8.23)
uim) ={X € M, | X*=-X}, (8.24)
U
su(m) ={X €eu(m) | trace X = 0}, (8.25)

Z W,
Ad : U(m) — GL(Herm(m),R); Ad(A)(X) = AXA™' = AXA* (8.26)
ERERBE S5, 22T,

dimg Herm(m) = m?,
dimg Hermg(m) = m?
dimg u(m) = m?,
dimg su(m) = m?
ThHd
EX 8.9. Bf
t: u(m) — Herm(m); X — —iX (8.27)

FERZ MVERE U TORMEET, 5D, (su(m)) = Hermg(m) TH 5.
AW X culm) TBL X =-X kb,
LX) = —iX* = =X =itX =iX" = —iX = 1(X)
275D T, ((X) € Herm(m) TH 5.

R 8.10. XY € u(m) (N ULT[, ]| 2 ) —BUIBI2@FDOT I v b
X,)Y]=XY -YX 235,

LX), (V)] = [—iX,—iY] = (—iX)(=iV) — (=iY)(—iX) (8.28)
= XY +YX=YX-XY =Y, X]
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DT, BHEDOT 7y b EAWERIZIE X, V) —BRORBESRTIZR WD,
L[X,Y)) = —i[X,Y] = —i(XY = YX) =4[V, X] = i[u(X),(Y)] (8.29)
DT, Herm(m) ED 757y M| | 9T, V) —RORBEHIZR 5.

X,Y € Herm(m) 12X LT
(X,Y) :=trace XY = trace XY* € R (8.30)

CEDDE (X,)Y) FEEMANMEIZRS. Ae U(m), X,Y € Herm(m) 12X}
LT

trace A(XY™*)A* = trace A(XY*)A™! = trace XY™ (8.31)
o,

Ad : U(m) — Isom™ (Herm(m)) C GL(Herm(m)) (8.32)
DFEIND. FHZ, Um) 138 KER DT Ad IZA E 2 REORMEHRTH 5.

EFE 8.11. f,g9: (R",0) — Herm(m) IZX LT, ¢ € Diff(n), A: (R*,0) —
U(m) BFEHEL T, EED z € (R, 0) X LT,

Az) f(z)A(z)" = g o ¢(z) (8.33)
DI, f & glE K[(Ad, U(m))-AETHZ L\ 5.

SR 8.12. Nekarda (2 & 0, LARDIGED m = 2 O K D 5 FDIISEH
TNTWVWAS,

p:GL(m,C) - GL(Herm(m)), A~ (X — AXA") (8.34)

7-7-,(\‘
— —

9

det(AX A*) = (det A)* det X
L0, AR R FEE NS, £/, p% SL(m,C) IZHIRT 3 &
det(AXA*) = det X

X0, AR R IIEFEI NS, 72770, ZOMEOFH IR I T
W2,
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Z ZTlE, Hermg(m) & SU(m) &2 5. Z DN,
Ad = Ad|sy(my : SU(m) — Isom™ (Hermg(m)) C GL(Hermg(m)) (8.35)

NiFEI NS, FEE A e SU(m), X € Hermgo(m) 12X LU T trace AXA™! =
trace X =0ThHs. 2TIT

(1) bARu I AVHRRIKDOH R,
(2) Hagedorn [16]: 73T D=k

2EZ D (34 BEIR).

A 84

H(e) = =5 Ac + H(z), = (w1, 70), (8.36)
ZZT,HeHermy(m) &35, Yab—7 1 vi—FfENX

iaQ% = H(e) (8.37)

DRV - Ty RUNA < —ELUE WKB i@ CifiZE s T\n 5.

H(z) DEEMEBEBPETDOT RV F— LM Z 5. Hagedorn & H(z) 122D
DEEMHEREE Ex(x) > Ep(z) BWEETDHEIIN LT, TRALVF - EES
I ={z € RYE (7) = Eg(z)} 2FZ, TIZV =2V v ZITIEEAERAT, T
DRIRTCIE1,2,3,5 THDZ LR Uz, 51T, H(x) % 11 D type IZ/H L,

(1) RIXTT 1 OGE, TITHLUSFARSGNT WS,
(2) RIRTE2 DEGE, 241 7 1 (Symy(2)).

(3) RITL3 DGHE, RAT B XA T K.

(4) RIRTT D DEGE, AT J

ELTWS. ZOTRNF -G REDELIIBIT 2T AN F—REDKS %
COULKHRD Z e PN FERMED 1 DOHEETH 5.

Z 2T, m =2, Hagedorn DFFHELD XA 7' B (£7213 X1 T K) DL &%
Fxb. O

Ad : SU(2) — Isom™ (Hermg(2)) C GL(Hermg(2)), (8.38)
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p =3 =dimHermy(2) THH, /X7 175

<o 1) (o —i) (1 0 )
01 = , 09 = . , 03 = (839)
10 i 0 0 —1

ZHJEK & U, H € Hermg(2) (&

:h1<01>+h2<9_i>+h3<1 0) (8.40)
10 i 0 0 -1

EEFITD. ZIZT, h,hy,h3 ERTHB. 51T, X, Y € Hermg(2) 12X L T,
1

(X,)Y) = 5

(X,Y) = S trace X¥* = _ trace XY (8.41)
b R
Y = {01, 09,03} (8.42)
IZ Hermy(2) DIEHEREEKTH L. £z,
rs : Isom™ (Hermo(2)) — SO(3); X — X @ X ICK3 5 KHF75  (8.43)
FEBEGH LD,
ps =rsg 0 Ad : SU(2) = SO(3) (8.44)
ETEHWEGG L 725 (2 Hd Spin(3) = SU2) IZHIGELTW\W3). G
s : Hermg(2) = R?,  ¢n(H) = (ha, ha, ha)
XARLIC ohs(o;) = e, THB. £72, ps(SU(2)) = SO(3) K DIRDES .
8 8.13. f,g: (R",0) — (Herm(2),0) (2 LT, IRIXFEMETH 5.
(1) f & gD K[(Ad, SU(2))]-FI1H.
(2) Ysof &sog: (R 0)— (R30) D K[SO(3)]-FME.
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> T, EHBTAHD K[SO(p)]-FMEIZ X 20 HRERVIGCHTE S, <bLWA
G R [35]) 2 2.
72, m =4, 37205 Hagedorn DEHERLD XA T J DL Z [16] ILLkb &,

ho +ihs  hy+ihs

iy hy +ihs hy — ih
- - - - - —Nyg +ths hg —h3
 ihe —h—
2 .3 4 A@ 5 — I,
h4 — Zh5 hg + Zhg
i, | H
= 12 ‘ 12 € Hermg(4) (8.45)
Hy | ~hily
ExRIN,
i, | H
H;(4) :={ H € Hermg(4) | H= [ — 2| Ho (8.46)
Hyy | —hily

L&, Hy(4) 1Z 5 IRTTDESZEM T 2 0%, BifERB
Ad : SU(4) — Isom™ (Hermg(4)) (8.47)

XU T Hy(4) IABEE TR, ULzhi>T, SU(4) DEbsr ) —RET, H,(4)
EAREEAIZTEEOERFZZRITNITR SR,

SU(4) D SU(2) x SU(2) := { ( AOH AO ) € SUM)| Ay € SU(Q)} (8.48)
rype
Ad = Ad|SU(2)><SU(2) : SU(2) X SU(Q) — ISOIH+(HJ(4)) (849)

DEFRTED. FEBE, (A, Ap) € SU(2) x SU(2) IZX LT,

AH‘ O al ‘ H12 ATI O
O | Az Hiy | —al O | As
I A Hp Aj
_ a Aufiads, (8.50)
AQQHTQATl —al

ol



A D LD, ESIT, X,Y € Hy(4) L LT,

(X,Y) = i(X, Y)= itraceXY* = %LtraceXY (8.51)
LT,
I, O O I © (Z) 0'
= 7 L 5= ) a= | — —|.8:52)
O —[2 IQ O — 0
O
0 =2
0 1 0
0 1 0 © 0
b= | - R ! (8.53)
B 0 "o
1 0 1 0
LgbHE,
> o= {51, 62, 53, (54, 55} (854)

(S HJ(4) DIEMEREKETH 5. Q/}EZ HJ(4) — RE],wE(H) = (hl,hg, h3, h4,h5)
EAEETH D,

ry, - Tsom™ (H;(4)) — SO(5)(D {1} ® SO(4)) (8.55)
%
X = X O I3 d 5 KBTS (8.56)

TEHTHE, TN LS. ZDH,
ps =1y 0 Ad: SU(2) x SU(2) = {1} & SO(4) (8.57)

FEWEGGRE D, ZOHEFEI Spin(4) = SU((2) x SU(2) iIZxiaLTWw
5. ZDLE RED LD,

8 8.14. f,g: (R",0) — H;(4) (LT, IRHAFAMETH 5.

o2



(1) f & ghK
(2) ¥sofLigog: (R

R 8.15. K[{1}®S0(4)]-
& s 0g M K[SO
fla)

n0) - REBK

[(Ad, SU(2) x SU(2))]-Af#.

{1} ® SO(4)]-lFlH.

[FfE &\ D [FERIRIZTR T 5 Z L 50D o f
(5)-FMETH 2 Z L DADVERDD 2 K5I bbb, EEE,

Fi(@)I fa(a) +ifale)  fil) +if5()
—fa(z) +ifs(x)  folz) —ifs(x)
fa(z) —ifs(x) —fa(x) —ifs(x) oL

falw) —ifs(x)  fa(z) +ifs(z)

&35 L HERS16 &0 EAMBE (VX —BE) &

)2+ faf

= +\/fi(z)

LiRs.
H5.

= 8.16.

x11o

2)? + f3(2)* + fa(2)? + f5(2)?

(8.58)

INEAREIZTEHHEME WS Z & THNILK[SOB)]-FAETHIT

T2 +i133 Ty +iSL’5

—Ty4 + 7:5175 To — i[L’3

(8.59)

To — i173 —Xy — i$5

T4 —1T5 To + 123

—x119

23



DEA SR EAHZERHE TS &,

1 — A 0 To +1iT3 X4+ 1T
0 Ty — A —Z4 + i.T5 To — i&?g
X = A| = . .
Ty — 13 —T4 — 1T5 —x1 — A 0
Ty —1T5  To + iT3 0 —T1— A

= (1= A) ((z1 = N (@1 + X + (z1 + N)(23 + 23) + (1 + N) (2] + 23))

+(zy + ix3) ((xz —ix3) (x5 + 23) + (12 — ix3) (2] + 2)

~ (23 — izg) (a3 = \?))
(24 + ixg,)( (24 — ix5) (22 — M2) — (24 — izs) (22 + 22)
(e — is) (a5 + 22))
= A2) (2 = N2+ 25 + 23 + 2] + 22)
(m2 +z3) (23 4 25 4+ 2F + 22 + 27 — \?)

— (2} 4+ 22) (27 — N + 23 + 23 + 2] + 23)

= (B} +ad+af+a]+ai— >\2)2 (8.60)

|X—/\I|:O<:>)\:j:\/x%+a:§+x§+xi+x§ (8.61)

SU(4) D SU(4); BMFFEL T,
Ad] - Ad‘SU(4)

B, Hy(4)1d (Ady, SU)))-AEL 2B Zehbhbd. &oT IRHBHD
ASR

RE 8.17. f,g: (R*,0) — H;(4) (LT, IRIXFAMHETH 5.
(1) f & gMK[(Ady, SU(4),)]-F1AE.
(2) Yyof&gog: (R"0) = RS A K[SO(5)]-F.
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ZOHERELY, KISOG)]-FAMEIZ & 508 TH T X — 200K % [R5
LTWBZedbnrd. ZOBEE, H14HO K[SO(p)-FAMHEI & 2 75HEE R
ZIGHTAHI EMNTE S,
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