0000000000 ,
11130 1999 0 44-64 44

BRES LU b—5 RAED SHFRZRAD
FMBGROSEERRE (B & RBREZ)

FEN #H— (BFKRFEFE)
Seiichi UDAGAWA

KCH FEE GEREMIKFREMRRD
Yoshihiro OHNITA

rg

)= LED S U —EEOMRER A ORI EHOFERIL, ARY b T IVERERDRHR
TR, T 7 AHERIR, F— VERITHERICEDERLE NI —ROY —< »EBHRIEA
DFEMELIIT TSR RD, T T, TS REROBAN 5, TOX S BHE&EZH
g BEEITD D, A2/ b - U= JEND Y NAHRERA ORI HEORBIE -
AE— R REIEETH D, AFOEKIL, D—F A0 BRI 1 QAT b U—
TN D A8 MFRZEREA O EREIC DV T OMR LB SN TW A RRRTEE 5
ABTETH B, D—FA2UEDILY b - U—X VEDRENL, EE—RR TR
wIHsnTWARWN, BE, 7 —VHERIEAL, [MO] TRAINTND,

§1 fiC5&
BACH SR NR D, T ORE TiLHZHNS ¢
M 32T b U= M, TM: M OB (tangent bundle),
T*M : M O#REER (cotangent bundle), G : 1>/%7 hHEH (semisimple) U —#,
GC: U—R G OEHRIL, G: G DU—R,
G/K : 3237 MR, G/H : fKITTEE (reductive) SHEZEM]
Gi(CP) : C* DEH k- KT EERAEOIRTERT T AT > EkdF,
CP"1 = G,(C") : (Fubini-Study FH&% HD) (n — 1)-KITHEHRHF2EM
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52 U—T VEEH S I /80 MRRERADBNS &
Co-FRMES p: M — G/K BEZ 5,

§2.1 [M = S?,G/K = S DIHA)
Z DB, [Cal67], [Cal67-2], [Ch70], [Bar7s] Ik D ANz,

§2.2 [M = S?,G/K = CP" ! DiEA]
ZDHFAE, [EWS3], [Bns8?2], [Wol8s] HIZk> THEI NG, DAL, Harmonic se-
quence EWIHEEZANE LD TH >, EBE, LRI, FAHER o : 52 — G(CP)
MEZ 5N/ EE, BE k DIEFHXY RV (tautological vector bundle) Ty — G (C™)
D IZLBEERLZE ¢ — 5% TEY, 37205, o DRz e S?ITBIFBT7AN—I7
p_=¢(@) KTLDEALND, 52 LOHHAKR C" = 52 x C" 2E X, {RUEA/Z Hermite 7 7
AN—FR h ETNNS5EE D Hermite BEREANTHL, ZDEE, oL ITXD, 8T 71
Nt BIC™ 1B S ¢ O b iB L"CO Hermite BASMZERIC /5T B, 52 EDAY
MIRESET. ZOEX, Hom(p, ob) 13 G4(C) DERIERD ¢ 12 & B3ER L &ERIR
BPDOFERAICTE S, ZOHE, Hom(p, pt) 1213, Koszul-Malgrange DIERI#EE AN T
B TOEE, dp= 0p+0p,0p = ' 040"t ENRELTZEE, 9l 0 IXERINY MVEK
T* M0 @ Hom(p, pt) DIERIEINNCIZS T EAS, O -5t o DTMEBERITI2 5720 DILE
THRATH D, Bl 0pl0 : TMORyp — o @ image I3, acpl’o OB OBRKNEE 1 & T
B EE NG DINIBERNSRDERES (MO divisor D 2EH D) ZRNTERNRY
RFIVER (M x C* OIERFRSFRTIIRWN) 2ED 20, D TERESI NS IERIERK O(D) 24
WT, M 24KIT image ZIIETE 3, £, § & O(D) OEARERLMN &35, TibB, 5
DEREGII D TEALNS, JOEE N1 : RTMWO @AY — Alpt D image
XM 2R TERINSIERNRY RMVRIZ/ARD decomposable THhBMN5, dpl0 D image 1
M 2R TERS N ot ORI OMATRIHREND, Ihz, BN o NSEED
Gauss EME, G'(p) TET, G'(¢) = oiT; ETRDEIBEM o1 : M — G1(C™) (1 < k)
HEOHEIE®RICES, DU, k=1 £9 5. Gauss REESRIEEZZEDRLITY, HIZIK
JEfT- 72 EUT, jEIBIZIES 72 Gauss REBAND o M5 jBEORIIEHREND I L%
WAL TGU (p) TET. o & GO (p) FEBENS b IKBALTERL TS, STy LE
RLUTWERN Gauss RADH o ET B, TOEIRBRHDDEBNTRNDES j, ZHDHD
GU (o) BEZ %, TDEE, Hermite BRI p: GUO(p) — o BIERIBEHRTH D, TR
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B A, = poacp;c’,o o&p;éo_l 0---00p7° 0810 IE End(yp) IZfEZ & BIERIERIC/E 5.
LABIZ, End(p) IREAEHRTH D, M = $? ERKRBHERHIERIEOOLTHS
NG, kR, B p: QU0 (p) — o IJESMITEOTHS Z EMDND, GO0 (p) IHMEIC ¢
ICEAZLTWB Z ENDNS, HoT, 5 se NBEEL T, GO (p) =0 &72%. T
GGE-D(p) ICTHINT BEENRERER TH S Z L2BKT 205, INETOREZHIZ
TV, M OFEMTFEHCLTBIE, BOCEAsNEFAES o: M = $2 — Cp!
i, HBERES ¢ : M =52 — CP* 1 XD, Gauss HEMEIN L DEMEICL DRSNS
ZERDNS, '

§2.3 [M = 52,G/K = G(C") DIF&E]
ZDEATL, [BWS6], [BS87], [ChW87], [Wolss] EDHENDH 5, [BW86] Dk, Eicd
CP*! ODBEDHEEIELEZDDTH D, FRKIZ, End(p) IKEZ B DERMABRER
%, LML, ZOBE, 20UMIYn &R San0o TREN D S, p & Hermite EXL
TWENE D78 Gauss B G (@) OIRNTER/ANDIEERK r 2 FAMEKp O isotropy order
EER, TOEE, FROLIILUTESNS End(p)-EOERIYMWTZ, AT, TERI L, 4
ERFEOTHD ZENDNBDT, V = ¢ © ImA, & Im(0¢™° |ima,) KON PR
V BEDD, IOV ISHIET S FEL o, MES5NBTENDNDS, k=2, IO,
Go(C") DIPAITIE, 2 LICEAMABRANEODATH S ZLZ2FMTHILITRD, ¢
® isotropy order 1, ¢ ? isotropy order £V AR EH 1 DA D EARIND, T
DOFEEEVIRTZEICED, $5 IEBORECBWTESNE FBIER ¢ 13, HBHEE
B si,8; BWEHELT,
(1) rankG:) () = 0,
(2) rankG®9) (1) = 1,
EVNIRAAFEZ 0BD, TIT, 5,5, 1 (1) EIT(2) AEZ DRRIZB/NDOIERI LT D,
(1) TH, ¢ 13HBIERIFM ¢ : 52 — Go(C?) NEPRERREIND Z L0, (2) THE, &
DIRNELE o : S2 — CPP~L 5, £ extension EIHINDHETHRNER 0 : 5% —
Go(CP) BVED, T SR L TIED p 25N 5, FEE, C"o (G4 () @G (¢1))
D47z RERIERR U 20T, ¢ =U e Gli(p) IKKD @ 1375015,

k= 3,4 ICDOWTHEREOHRZERTE 20, WU DEHICTR> T %, — K
® k WKL TI3, [BS87] A% Harder-Narasimhan filtration 2T, N2 MVR®D Chern £
PRAT B L pEE FRIEHN SR TEDZLERLE, T0T <K, [Woldg] i, &
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A LN G p 1 5% — Gr(C™) D Gauss H#%, p I Hermite BR L TN I AN EWN
PREOT, EAEMES T &, W, HBIEEE - BdH->T ranky > rankG (") (p) &7%
2 &&mRUTz. Wolfson DFEEFAL &5, 9l : TMO1 @ p — ol @ image &LT
F5ND Gauss b, GV () DFE LERICER SN, FANBEBREED S, £2T, GO (p)
WED DFMERE o; ET DL, 0p;° D image 2% Gt (p) THDY, Jpl® D image B
GU=(p) THB, eBIR5IE, WLLEEICRE T 3TN TNDITFIERTIL, 9010 = (9p1%)*
EWIZTIMOETH D, ZIT, i1 1 GE-D(p) NEDDRIESL TH S, EEERILT
BIWDIC, 8 = 0010, T; = Bl EB< L&,

G0 () £ 04 () 2

B g () Bin1 G+ (o itz
ElEH> T3,

(21) 1 (GO(p) = ~deg(GO (@) = = [ (18,2~ 13 )

ThH5B., 2BEDERIL, GL(CM) D —T—FHREELIC EOERET S LIk DES

N5, ::T, 51, = ((91;_1)* T‘@‘DTCZ')“B, |8z-_1 |2=l 51 I2 7b§ESZDfL‘DTl()5o ?BE‘DT,

(2.2) quw»=/quP—wmﬁ

55, WX, TNTO Gauss FIFREEN® k(= rank(p)) TH D ERET D, 54 Ak

ARGED () — ARG () @ (@FT* MLO) IZERIE ﬁﬁ@ﬁ@mmgﬁr@a%@m4

FREEE Doy £T5. DEIOE DI, O(D;_,) DHABIERYNZ 6§ &5
Ma4®§vM@“Ww®owhu—AMwamw§WMw)

ERESROBMO ERFRME&E S5 X 5, o,

(2.3) c1(GD(9) = c1(GD(p)) + deg(Di—1) + k(2 — 29)

ZZT,gld M OI—FATHD, deg(D;—1) >0 THB, (2.3) & (2.2) ITLD,
s 5—1

(s + Dei(p) + ZZdeg(Dp) +s(s+1)k(l—g)

7j=1p=0

= Z c1(G9 ()
/uaqw~zaﬁ> /u@uﬁuan%=Ew>
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ZZT, E(p) 358K ¢ ODLFXNF—TH 5, &I, g=07R5E, ZAPMEED se N IZ
HUTROMD Z EIFEDBRNDT (B2 s Terp)+sk >0 &80, THIT s DEEE
RBITRNT E(p) DEZBADDT) , ¥R, 5 s € N BFEEL T, rank(GE0) () < k
LB, TNEBVEBELUTITWE HERKERNER ¢ : 52 — G(C?), (k21> 1) ITkE
NEL, $-5 T, BEIDE DI2H B IERIEEN SHRRATEETH 5. g=1 DFEIL, 9, I
DNTHEKED Z EEITD &, deg(p) # 0 72513, rank(G*0) (p)) < k L7825 50 € N XU,
—s0 € N WEET B ZEMNWRIND, LML, ZOHRE deg(ps,) # 0 2 E DMIARHZD
T, 2R Z 5 A TWR,
§2.4 [M = $2,G/K = G(C™) or U(n) DIHAE]

COHAENL, [UhI8Y] KK D= b EWSHEERNT, X SN ZffEHE (12>
WF) EMEEND YT AR L ERENDOEH B ORRIC/HRT D factorization theorem %
M3 LIk DES N, Gr(CP) % Cartan HODABIZKD U(n) ITHDRAALTHE,
7: Q" —s CF % Hermite BN EL, 71 & 7 O image @ C” IZB1T 5 Hermite ER
BEEAOHEET B E, GW(Ch) ~DEEDFEIL, 7 — 1L 1 §? — G4(C™) C U(n) @
KTEZOND, SAENERNES o 1T B (2= ETF] &3, RO 1REORMKDT

HEN
ﬂ'J_(d” +A”)7l' — 0’

7t Alr =0,
BT ES -7l 52 — GRp(C™) cU(n) DT ETHD, ZIT, A= ch_ldgo, AD
(1,0)-F&4>, (0,1)-Fk%& A', A" TERDY. EB, EA5NEZ ¢ ons OFREOREICE
5

CDEIBENDEEE r 2 o DA N ELD, Fi, 0@ = co(my — 7)) - (m — 77)

EBLEE, QD = O (1, — k) THO, -1 0 13, FNTN, §2 N5 U(n) ~OA

BB/ >TBY, m— 7k 1E o® AN VRFTH D, Bl pli-D — o) 222k
SEHE LR, [Valss] i, I h BB K D ELRO TRV F—NEDTH I LITERL,

Uhlenbeck @ factorization theorem DFM&IRFEHE S 2 7z, [Wd88], [Wd89) i3, HHEEIE

BT —FMNSFINEE%E explicit ITHBRT 5 HEZ2 G AT,

| §2.5 [M = S? G/K = compact simple Lie group except G2, Fy, Eig ) r=y
Z DEANL, [BR86] A%, Uhlenbeck @ factorization theorem THWET I AT > Ehkik
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G(C™) DO DIT Hermite MFRZEM H & X, 12 b 2 2HE D —fBD Flag Tl
SHDEEZT, Valli DHEEWIRL, Flag BRI T RN F— 2RI EZ 2 L28IT
factorization theorem ZHEIL L 77,

ERME Loop BQU(R) = {y: S — Un) |y(1) = e} 2EZB. A e S B/ITA
==& LT, y(A) & X @ Fourier fi#t & U TELIEE, A D Polynomial I2722HDD

EEE Q0 U(n) TET,
Qalg U(n)

M —25 U(n)
Polynomial Loop IZ& % filtration QoU(n) C Q,U(n) C --- € Q_1U(n) € QU(n) C
- CQU(n) M55, & =31 NT; & ¢ O extended solution &L, r 1L k>
BITELW, T8 MEMY —FE G OBEITNL TS, T2 P EBICHY T 55 ONER
INTNS ([BGIT)).
§2.6 [M = S2,G/K = G»(R™), Q", HP" DIZA)]

Z DAL, [BEDWSY], [BEDWIL] DIERAD S ( G/K = Q™ DEAITIL, [Wolss) DiEHE
DdHB)e Go(R") 1d Go(Cn) ITRELFMMITIEDAATEE, /2, HP™ 13 Go(C2+2)
CEAENTHEDAALTE, ¢: 5% — G2(R") C Go(C™) 13, = EHLTHDEL
TEAB. THUT, Go(C) DHFED [BWS6] DAL (ki) ZWHT 5, Sections 2.2, 2.3
DI 9 ZEZ, o, 8 &, TNTN, ¢ OIEREHRRI K, KEAERRIRET S EE,

i =90 a®Im( |a),
23 52£@B@Im(50 lﬁ)

LR TERSNDBE 2 DT MUK ¢ & oy 13, B, FHIER o; : M — Go(C™) &
wp: M — G(C") ZEDD ZENDOND, ZITT, Oy, 0 EFBEZDBEEEZI TN,
ZDEE, MG ¢ — ¢y % forward replacement, XTI ¢ — @, % backward replacement &
X, —#RIT, forward replacement Z175 & fEIIE Go(R™) MSIFAHLTLEIN, DF
IZ, D E<KEABERIBAIRERAT (TNEESHIED explicit IZ5 X 5NB) |, backward
replacement 21T & isotropy order 732 DM U ZFEML o, : 52 — Go(R") %1%
5, THABDEEEL, ¢: 5% — Qn i3, 2EHE Q0 — Go(R") EAVIUTEN,
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@: 5% — HP" C Go(C?+2) ODHEL, Go(C™2) DIUTTEMEIE j TARERB D jo=1¢
EEZD. LT, Go(R") OB LFIKICTE S, X517, [BEDWSY|, [BEDWI1] Tid, 52
EOBEIEBBIRIN S explicit ITHRT B, WHWP D, Weierstrass BONRITHLT B 7LD
JZALE/BTNS,

[Problem 1] FAfIE#p : §2 — CayP? @ explicit construction ZHILHE L, Ho&—
Iz, 52 M5, ETHRONZDANDE D NT FRIFHRZERAOFTERD explicit 7SABRIE
S AVA

[Problem 2] genus(M) > 2 DL ¥, BHER ¢ : M — G/K T, 1= b AANHRTRN
D& R, BT X,

§3 HEIRRTTY A RS —ZRZRVEY A RS —18R

§3.1 [MFRERBNDRMAE S &L Extended framing]

M ZBEERY - CHEEL, G/K 23257 NNHRZERT involution 0 25D ET 5,
05, (G CK CG? BHIZT, ZIT,G°={geG|ao(g) =g} THY, (G°), i
BAITT e (e € G° ITHR) 280 G° DEHEATHS. G/K I[Tid G-AERY —~ &t
BZANTHEL. G, K DU—RE THhTH, G, K TERL,G=K+M ZFHESRLET D,
G @ Maurer-Cartan FERZ § £T %, T7305, 0(X) = (Ly-1).X for X € Ty(G) 2K D
ERIND G LOEARER G 1RO TH S, C°-B o M — G/K 2EZT-
EE o D framing ®: M — G WEFELT, a=8"0 EB< &, o ld M ED G-{E 1 KM
PR TH Y, Maurer-Cartan FEil da + JaAa] =0 2H/2T, TIT,M LD GE]
KWK o, B 1TT2ALT, [aAP] i, M LD GE 2 R THD,

[a A BI(X,Y) = [ X), (V)] = [(Y), B(X)] X, ¥ €TM

WXV EESIND, BT, BRI M LD GHELIRBAER o REASNTZEE, a B
Maurer-Cartan FRRRZMWZ IO o = &9 E5 & : M — G N G ODEBE
® — Ly(®) ZBRNT—BRICEEL S, HEMEG=K+M U= H M ORERD
ERICOMBE T MC = T*MY° + T* MO ZHWNWT,

{ a = ax + o,

apm = oy + oy
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EMBLTHBL. TDEE, o BRMELTH DD DONRE43 L)

do/yg + Jax A oy ] =0,
(3.1)

1
doy + §[a;c Aag]+ [y Ay =0

EhEZENS, EE

G xx M3 g8 — (n(g) =, X = % ls—o exp(tAdge) - ) € T(G/K)

Lo, m: G — G/K ITHBELTZRY MIVIR G x e M & T(G/K) & DRI EE R
BABNDW, Gxg M3, F:Gxxg M3 [g,£] — (n(g), Adgé) € G/K x G 2k D, HBHK
G/K x G DERREBIZT EINTED, FIT, Fou™! % Bz(X) = (z,Adgo Pp(£)) €
G/KxGTEY, ZIT,Py:G— MIBKITH-T2HETHSD, 2D G- 1 KiEHw
KX B & G/K D Maurer-Cartan R E LR (T3, & D —RIT, reductive L2/
WLTEESIND) . G LD AdG-AERENS G xx M FICHEINE AJG-FREFHE
<, >%, OB THERLEZEU-SVERBRA=0"<, > ZT(G/K) KANTHEL, 20D
EE,
hdip(X), dp(Y)) p(p) =< Bldip(X)), Bldp(Y)) >p(p)
=< (P"ONX), (P B)Y) >p, XY € T,M

E13%. WoT, p MFMBBLTH 729D Euler-Lagrange HERIL, d*p*8 = 0 &7
%o T3, G/K DEEYEEEGE (canonical connection) 2% Levi-Civita #88 V & —& L, %
@ Levi-Civita #HED ¢ ICLBFIERLIL, VP = d - adp*B THEASLND I LIZL B,
WE, p*3 = Ad® - ap THDZEITHEEL T, Buler-Lagrange HEREZEETT &, dx*
am +[aA*ap] =0 E78D, TIT, * 1 Hodge star fERZETH D, U—< > HEOHEE M
5, xapm = —v—=1dy, + V=1, THB T LEHNDB L,

dolyg + [axe A ayy] = dolfy + [axc A of]

PEHND, INE, a BB Maurer-Cartan HER da + e A a] =0 D K-S, M-
R EEAD (M, M] C K ITHER) 2&i2kD, (3.1) R&B5,
TZT,Aesl = {eV 1o |z e R} T/2WLT,

ax = Ay + ax + A7y,
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EBL<, TOEE, (3.1) IXROAEFHEIZRS :

1
(3.2) doy + §[a>‘ Aoy]=0  forany XeS?

TDB, a, B Maurer-Cartan HRERERZT T L0 p NFHNERTH D720 DAEAS
GHTHDTENDONE, TOEE, o) =050 L/RDEH I\ : M — GBF e ST I
WU TEET B0 TH 8, ThaEd UESMELEA THTHE D. o-twisted Loop B A(G, o)
z,

AG,0) ={y: 8" — G|a(y(N) =v(-N}
TEHT S, NI, Hilbert ZEAOHIEZAND ZENTED, A(G,0) DU—RA(G,0)
i, ;

AG,0) ={£: 8" — Gl o(¢(N) =&(-N)}
THEZ5N5, ZHUCIE, Hilbert ZRIDEIEEAND ZEMNTES, ZOEE, ap d M £
DA(G, o)-1E LKA RTH BT EM, G = K+ M DY o OEFEL -1 [THIET HEFZ
BUMETH D2 ENDDN5, X5, EBDM pe M KIEWLT &5(p) € AG,0) TH
%, 5T, @) : M — AG,0) ERBTIENTES, ZD )\ % ¢ D estended framing
EMER, =8, K 130 TW5, 3T, A(G,0) & Hilbert ZHTH S5, TOERDIT
i&, € = Y ez Ear® & Fourier BETERE S, I,

ga = g—aa £a € gC
WCERT 5, 3561, o-twisted RN 5,

(a € K€ (a DMERDLZE)
fa € MC (o DFEDLE)
E11B, EfEloop 2AEDERII K ER—ETEZZENONS. /5T, AG,0)/K &5
ABTEIT B, T2, MG, 0) X K DU—ERK 28005,
A(ga O') = Ko Ao(g, 0)7

Ao(g,a)cz( D }CCA“)@(@MC/\‘”).

az#0,a:even azodd
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IDZERED, A(G,0)/K 1TIE,

LUGo/K)=( @ KX)B( @ MmO

a>0,a:even a>0,a:0dd

LHEETAHIEITRD, ERATERSEEMOBEEAND L ENTES, 35 Iz, or—
T REEAND ZEHTED, EW AGC,0) DBHB/XTRY v 7 #H5E A+(GC,0) 1t
H2C, MG, 0)/K =2 A(GC,0)/A*(GC, o) BREBEMBRNTES, TNEDTENS,

® : extended framing <= (d@)(%) € [MC)]

L7122 TN%, §7205, extended framing & IIFHERHKEZLATFHER & . M —
A(GC,0)/AT(GC,0) TH 5,

§3.2 [k-MIFZEENDBEMEHRDI SR . T I5 1 TEH
GZIZNI - $EMU—BEL, H % G ORESREL, SHZM N =G/H 254
5,
[EH] N = G/H I k-dZERTH 3 &3, HAAE bk ONEFECREESE . 0 — G D
FELT,

(G CHCGT

MDD EERND, ZIT,G"={geq|7(9) =g} THY, (G, I3, BATEED
G™ DERBFRIERT. ZDEE 7:G— NEa(g)=g-HETBHE #(g-H) =1(9)-H
Z&D, fifk k OWIFEMHEE 7 : N — N BERIND. I5IC, N oz =n(g) 12720
LT, 7 =Adg-7EEDD &, 7 13 oz e N 2INIEERE TSIk OO FHEST
BB Iz, 7 BB z € N KWL TEENIZRDEIIC N IT GAREY - VEEEN
NTHTE, #R, HR v e N ITBWT, M k OFREROELS {7,) 2185, Zh%E, N
DRFF k-HEE RS, Fiz, '

T,0Tg =Tp07y, z="7(y), for any z,y€ N

MDD EBEZITHENDENS (Kows0] 25H) . #oT, {#} 1%, Kowalski DE
Bk TTERIZRMFR kb-18iE] 2ED D, 060 T, R& D T-0IFRZeR] DEZEIL, Kowalski D
BORO TERRAFR k-1 25D —< U EREOEEZ T 2HDTH 5,

[EE] H ¥ G DMK b —F A (maximal torus) DHUIMEEE (centralizer) D& &L, G/H &
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— ML I NI ELARIR (generalized flag manifold) EMIN DB DT, )— MZERMEE AW
THRHERYTS k-XiFrkEiE (canonical k-symmetric structure) Z A5 Z ENTES (OU] 2
Z), , :
T, G I AAG-AENEZANTEE, P 2 G ITBITD H OERMERET S,

D EE reductive WOEG =HOP 2155, 7205, P3G O AdH-AEHRIZERTH

D, o T, [H, Pl CP BRDILD, EBE g, & r DEHME 7 [T DEEEMET 5.

T ZTw = exp(2my/—1/k) THV,G; cGC,(j=0,1,---,k—1) Thd. ZDEZE, r O
BED UTOZEMNKRDILD I EDNHENDENS :

k—1
HO =Go, P°=EDUs,
(3.3) J@l ?

Gi=6G-j, [Gi,G;l CGiyj (indezx 1¥ mod k TEZ D)

T Z T, Section 3.1 D7 FOP—%2EZXTHELD, BBRY: M — G/H 2EZ 5. ¢
DENDFELET O .M —GZ21D&ED,a=0*0 EBL. a=aytap,ap = ap+0o
EMRET D, VWE,

o, aiplp =0

E{RFET %, G/H 13 naturally reductive homogeneous space IZ72TH D, v ARG T
H 57D Euler-Lagrange HERIL, Section 3.1 LFEKIZ, d*p*8 =0 THEA 5%, K>
T, (3.1) ERIRICUT, o WFAREHTH 5720 DB REAE

dolp + [an A ap] =0,
(3.4)

1
dop + -2—[Oé7-¢/\047-¢] + e AcB] =0

ICEDEZEND I ENDND, LML, (3.4) 2—RIGIHES DIINZVEETHZDT,
FEROREEBETHOTERSEGREEZS '
(B 5B : M — G/H NI4T (primitive) B TH B &I, ofp M G-HETDH
LEERND,

ZDEE o =dp &0, b 1 G_-ETHBDT, (3.3) KD, LREDHEFE [opAaplp =
0 2L TNWBI ENbND, IBILE>3DEE, JUXIFT 4 TERY: M — G/H
1G ED AAG-AREREN SHEIND G/H LOEED G-AEY)—< 2 EHEE M LD
BHEEORMNTEZSNBEREDY —F VEIRICE L TRINERIZRS, 37305, (3.4)
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BT T EDHEND 5NB, EIE o AT Maurer-Cartan HER do + Hanal =0
D Gi-FRIY, Go- RO EWMO T &, 28 (3.4) RIC—HTANETH S, &5, HC K
EBOTNBEEEEA, MRG=KOM I +-FAETHBELT5, p:G/H— G/K %
EENE p(g-H) =g -K £T5, ZOLE,

FH 3.1([B191], [BP94]). k>3 &95%, ¢ M — G/H W TIIT 4 TERTHD L
T, p=poty: M — G/K IIFRAMEHKRIZIz 5,

[FEH) Q 2 K & EN, ¢ LOFREARCBEL T, H LEXT HHERETSH, 20
EEK=HOQP=MoQ THY, - AEBHMEG=HE QDO M &HF5. WE ¢y D
framing I3, ¢ @ framing THH D T LITERTN, ofp = oy + oy, ax = an+ag TH
D, EHIT,

oy W& G -8 oy E G.1—1E
{ oy E Gi—fE of F G —fH
THBTENDNB. E7z, [0, M C [KC, M| ¢ MC THD, —7H, [} Ad'yg] 1 Go-
ETHDILEDS, #R, [ah Ady] =0 BORBDT,
lae A &py] = [am A dlpg] + [ag A ]
= lan A dy]
ZRo. To, MREG=HOQOM I, - AETHDTENDS, [anAdpm = [anAdy,] T
IR 5730, 5607, (8.4) T, GINMC-BREBWMO T &, doy, + [ac Ay ] = 0 A8
"HNDd, 7z, [y A m = 0 ITERT UL, Maurer-Cartan HER da+ ${laAa] =0
DR G =K+ M BT 5 K- ZBD B, dox + Lo Aax] + [y A ] =0 D
BE5ND, o T, p: M — G/K SFFNEH/RTH 5. [REERK)

§3.3 [7U 254 TEB{&ODERK]

Section 3.2 T, k-XFRZERIND TV 25 4 THEGENEZ 5N5 L, TN EEBRELLZDO
A, AN SRR EENOFNEGRE LR D ZEeRhlz, Tk, TOTI T4 TEEE
BT 5I12IE, EOXDITLZEINTHAIM? DEOEEN 1 DOBEEZEZS !

EH 3.2([BFPP93], [Bur95]). d = 1mod k &L, & € Ag = {¢ = 35 &N €
AG,7)} & 1DBRR, TLT, DXOMHHEREML

{ % e rat (e
f ]2::0 = gO
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DRI T ¥ : R?2 — G/H BEELTY1dY(0/02) = &4+ r(€4-1) THD,
Yp=mo¥:R2 — G/H X7 IF ¢ THNEHERS,

FH 3.2 KKDELNDE T 25 1 THRMEEEHRE (finite type) DTV X514 TR
M SIS, FH 3.2 OMAHERITTEND r: HC — HC BDOEFDQXIITERSIND.
¥ HIRIAINT b U—BTHEINS, TOEFRL HC 1IMEKIFIEE (reductive) TH D
HIENME HC = H-B 28D, ZOMEE1DEDERELTBL, #nd U —RONHEZ
HC=HoB &T5, T HDBAKNIRAETEE,

HC=NaTCaeN, B=vV-1T &N

2T, N HEDL— MEETEA BNBRFRY —BTHB, IT, LEO ne HC I/
) L/"C, n=nnx +nrc + Ui C‘:ﬁﬁgbfu’_&%,

1
r(n) =nn + e

LEETD, TOLDITEEKT B L,

1 1 B
(ndz)y = (v + §narc)dz + (v + §nrc)dz

Lo TS, FH 3.2 OMAHERL, Tv 7 ABOMHHER d = [(, o) KERET,
(ax)n = (E4-1d2) 1, ()lp = Madz ET8D TS, FEBE, ZOXIITLTHERLGND ay 13,
Maurer-Cartan HREE day + L{aa A ] =0 ZHT T EARIND. 2T, an = T30
%572 extended framing Uy DEET 5. 3B, ¢y =no0¥; : R2 — G/H ZTU 3
T4 TIEMRITIE D

Wz, HREDO T 25 4 THRNBEBITIR D100 +n&4EL T,

SFH 3.3(|BFPP93], [Bur95)). ¢ : R? — G/H % 2EEHDOT ) I 571 THNERE
T3, WE, op(9/32) N R? ODRBIHAEE L TEEMTH S LFETH. TOLE, ¢
WSERRETH 5,

olp(8/0z2) MFEMEIT, G A Adjoint TIER T HERNT HIVZEMH GC IZl=nWL T,
GC DHCRABMESKE U TIERT 3 adalp(0/02) DAALAIRETH D EE RN D, EH 3.2
O HEROM ¢ 2EDHITE, A1 OFRENSIED T, ¥ OREZIEZ TSRO TNS
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DTHB, TDEZE, o/p(0/02) BEBEMTH 5 &, FEZIEL RO 20D T F—
(hierarchy) 2MFHEY 2 Z EARENTH S, U—< HEMN S OFELL, U—< > HEED
V=< ERBOBDFICLSRNDT, FiH 2RI =T ADEHE B ERBEMRL THS
NDEBO2RITLE—F XA T2 N6 TY I 54 THRMBEBITZNLT, T8 3.3 2EAT
EDHILITERLTHBIS,
LEDZENS, DEQXIRHEEZEZ S ZEIZERTHS S ¢

[Problem 3] 32/ MUFRZERMANOTHER ¢ : M — G/K MEBICEZBNEEE,
Do 3TUITATEM Y : M — G/H I ift THN? Ez, TDXS7R ¢ HMESNE
ELUT, WD o ITEBEUZ/R 50 ?

§4 b—SRAAEMS5 A /NI PR ERADRIE S

§4.1 [RBRED T 27 4 TEEOHE L L TESNAMHERADBHNES

EE 4.1([BFPP93]). T2 MM 1 0T/ M FRzef~ DRI S TR
MTH 5.

EH 4.2([Bur9s]). 72 75, BHERIRE 5™ 7213 HEHEMEHRZ 5D (Fubini-Study 5t
B) BRNZZER CPr A0 (58) AN DB/ N A EGIIE R TH 5,

Z T, CP™ DFEOFEHE 4.1, 4.2 OFRFAE BT, TO—RILEEZEZ THL D,
[G/K = Gx(C") DIBE)
GL(C™) IZLD, C™ DHER k-RIOUEBDEMERDIRTERYT T AR U EREEET, o
M — Gg(C"™) % isotropy order r OFHFIEH LT D, Section 2.3 TEHINE A7, 2%
A%. G/H = SU(n)/S(U(ko) x U(kr) x -+ x U(kr_1) x Uln = Y720 k) &%, ZZ
T, ko =k EIRELTHL. Thi,

7 (G/K)

J
={g =R CP C--CP1CP=TG/K) | & P; i) k; RoTEREIZM )
‘ i=0
ET7AN—ETDT 7 AN—HK p: F'(G/K) — G/K &EZX5&E, SU(n) B Fr(G/K)
WCHEBRIIIERI L, 77, H2EE L RICBIT 2S5 RN
r—1

S(U(ko) x U(ky) x -+ x Ukr1) x U(n - > k)

§=0
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CHBIEMD, Fr(G/K) = G/H THBTENDND, wy=Py EL, P_y O Py 1B
% Hermite BRI E w; TRTZELITTBE, Hw;(j=0,1,---,7) Fk; RILDER
LRI/ D, G/H D& (wo, w1, -+, wy) EXED. WE, p(wo,w, -+, wr) = wo
Lo TNB T EREETS. ¢ M — G/K ITELEZRTD. R=C"6 (®]25G9 ()
ET B, L, GO(p) = p THD. Gauss R G (p) > M O, EREDR z € M [TBWT
57 7AN—%, GV (p), TRTELE B&y: M —G/H %

$(@) = (GO (P)e GV (9)z, -+, GV (9)a (B)a) € G/H

EDEHETDIENTEDS, DB, w=-exp2mv—1/(r+1)) EBNWT, Qe G=SU(n)
%
Q:wj on  wj (j:Oala"'ar)

WEDEDD, 7= Adr EFHETNL, 1: G — GIdAEr+1 OWNERECERERTH
D,(G") C HCG™ &HI=T, 2T, G/H T (r+ 1)-MHZEEOBEEAND TN
T&5 (Section 3.2 28M) ., 5IT, G/H ® Maurer-Cartan X=X 8 D o ITLD5FIER
Lig,

(¥70)(8/9z) € a} Hom(GY(p), G+ () @ Hom (G (), B) @ Hom(R, G (¢))

j=0

EBoTND (ZHUZ, ¢ @ Gauss ROED HLDbNB) . —F, 7 DEFRICKD, F
Z1Z, Hom(GW) (), GUt1(p)) DEBDYINT s;41 @ 557 IKIEWLT, 7(sj41 ® s; o =
Wtlw™isi 1 @87 =wsjy1 @8 THIDH, Hom(GW (), GUT(p),) X Gy ITEEN
52EDNS, ZIT, 0l G/H ODRERRTHO, i o TR, ¥ =1 L1222 TVWHDT,
BB =ap EBOTVS, 2L, ¢: M — G/HRTIIFT4 TERTHHIEND
MmB, IBIT, DENNZS :

FH 4.3([Uda95]). ¢: T2 — Gi(C") % isotropy order r DFKIEHLET D, A 2B T?
DREBIRESES L TERMN DR ERET S, Z0EE, o BERMOTIIT 4 TE
o T2 — SU()/SU(k) x U(k) % --- x U(k) x U(n — rk)) I lift 5,

[Problem 4] ¢ B&, ARBOBHNEGEHETHEH?
FEE] ZHhUCDWTIE, B9, EENREELME SN ([0U] 22H).
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% 4.1. ¢:T? — CP™! % jsotropy order BIROFAMEMET S, ZDEE, o 13BR
BTH5,

BRI R OB AN, isotropy order r = 1 D& ED, FERMNTNBMLTH 1 , > 2
D& ENFHMTIEL TH 5. © MIEBE/N LT, o @ isotropy order WERDEHE %
WS, Ko T, EH43 Z2HEATES, £z, FI(CP™ 1) = CP"! Thd I EITEET 3,

R 4.2, ¢:T? — Go(C*) ZHRBEITH D isotropy order WERET S, ZDEX, @
BiF, HRETH 5, 7213, HHFTNEM T2 — CP3 M5 extension &I HHETH
REND,

COHE, ¢ 13K 2 ORY FVERTH D, rank(dy) = 2 72512, isoropy order idibR
HIZ 1 £72%. End(p) DYIWTE o OEMRI_S URBREZFANTELEEE,

p: R < traced], =0

BOMNB. £o7T, DetAl # 0 1251F, BH 4.3 12XV, o WHBHTHS Z Ehbh
Do DetAl =0 EB5HE, HENI, r = 2 £33 (sotropy order WEREWNS T
ENSr>3 &ﬁ%%ﬁ({iﬁl DIR7EN) 1 ¢ : T2 — CP? ~"OFRAEMBIIIRE SN S,

[Problem 5] S§IBHIFAFIGEL o : T2 — HP™ ! (n > 5) Z2H0EEEL (n = 2 DBA
(& [FPPS92], n = 3,4 OHEIL [Uda97] 228). F7z, CayP? IZDWTIEEHIM?
[Problem 6] T2 7 SFEEN 2 LA DR Y T X< O SRAEDOIEITERY, £7/213, FHEH
FMEGEET L.

§4.2 [Dressing fEf & dressing ZEif]

Y : M — G/H & E-NHEFANOTY IT 4 THRMEKBLEL, Oy : M — AG,7) 2
extended framing &9 5. FEMEHC =H-B 21 DEDEFETD, WE,
AGE, 1) ={y: 8" — G° | T(7(V)) = 7(wN)},

AT(GC, 1) = {y € A(G®, ) | ¥ extends holomorphically to D — G, ~(0) € B}
EB< D={AeC|lA\|<1} THhb. TxbB, AT(GC, 1) DEILIE, A DA FADN
FEOEZEET, TOROEIIRIZIT HC O TH DN, FEMBIBIT S B-MCE
Z2HDHDEEZD, THL N OBOKROED H-FRMNE AG, 1) TEENDZNETH S,
ZDEZE, Pressly-Segal DFERZFIH L T, Dorfmeister-Pedit-Wu 1§, DEDZ L &KL= :
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EH 4.4([DPW94]).
A(G,7) x AT(G®,7) 3 (a,b) — a-b € A(G,7)

i, ENOMPFHHERTH S,

ZRUTED, Section 3.2 THRNZERATHEREEZERO—BIL
MG, 7)/H = A(G°,7)/A*(G,T)

WMEFH5,
U ldU, = Aol +ax + X" 1ap
THoT,

[Dressing fEM] A*(GC,7) 3 g KIEWLT, g- ¥, 2BABDE, TR, AGC,7) KIEZD
OMG, EH 4.4 L0,

g'lIlA:(b)\'ba

EMRIND, TIT, ®, € Hom(M,A(G,1)),b € Hom(M,AT(GC, 7)) THB. &) D
HEHIDUFEARDEDIT, 01dd)\ ZFRELTHLD

®51ddy = Adb- U dTy —db-b?

72D, by =b|xmo EBLE, TLLAT, DL, b DN DA FTADONFROFEEE T2
ENWDEHENS,
A‘I’;\ld@)\ |)\:0: Adbo . Oé%
EWB, THIEMS,
(I);\ld@)\ = )\&{p + &y + )\_1&{;’;
ThHBIENDNS, HE-T, 8, b, HD TV I T4 THRNBBLD extended framing (278D
TWa, Z5LTELND &), & &, = gl XL, TO g ODIEA% dressing 1ER &

S

[Dressing 2] Dressing fERICL > THRHNS Maurer-Cartan FHRBOERRIE, DET



61

5EZ505 .
(&p = Adbg - op + [by - bgL, 6] — B(by - b3 D),
ét!{p = Adbo . af/;,

&H:Adbo-ah—abo-bgl

\df’{‘:Adbo-a;{t'f‘[bl-bal,@gp]—‘gb()-bal

Z%, dressing BHLEIFIE S, ZTT, by = A" (b—bg) [amo TH Do

EH 4.5([BP95)). ¢ : R? — G/H 2HRBOTY 51 THRMEBRET S, WE,
o (0/82) BHBEMTH D LRET B, TOEE, ) I3, HHEZE V9 BEFEEL T, (19)*0
® dressing ZHUT K D/EHLND,

ERITIE, [BP95] TiE, KD KEW Loop BOEENMEEFNT, ¢ @ extended framing
M, BZEfRD dressing EAAE L THEOND T EERLTVWS, HZEH U] &id, Ac G 2D
[A,A] =0 Z2HT AWTTZNWLT, U8 = exp(AMz+ A"1472) KL THEALNBHDTH
B, COEE, (19)14Y = A(Adz) + A (Adz) THHDB, aly = Adz, ap = 0 E7E5T
W5,

% 4.3. p:T? — CP™ ! % isotropy order r DFIEHRETD, ZDEE oy 13, DF
DA TERSNDEZERFITED (V9)*0 D dressing B THLNDBDOICEETH S :

/0 0 1 0 0\
1 0 00 0
I
0 0 -~ 10
\o 0 - 000 .- 0/

ZZT, Al n ROEHFTFITHD, 01 (n—r — 1) HOHEOXRY ML TH 5.

T, B4l EFEE A5, RO (3.4) RBDEDIDDEDEMERL THRETHS
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ZEMBRLEND ! ‘

((1) 2 — cz, (c € C*),

(2) ofp = Calp, op — (Tlap, ag— an, (€S,

{ 3) H-&H, T72bH, £BD h € H=Hom(M, H) IZ7zW LT,
ap — Adh-ap, ap — Adh-ay —dh-h7!

ARy X

\

[Problem 7] T? 7 5RE&DN 2 LA LD 5 A< > Z4%EAD isotropy order HVERRDFAFIEA
T olp(8/02) HREBEMTRNDDD, HDRHM (REMITHLT D) O dressing 1ER (H
B dressing 28#1) L THRHSNDN?
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