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1. 4> rARX I3 e EFER

(X,mp) REAMEERY S 7, (M, g) ZBENBEALAZ M) —2 Vv SREL T 3.
LU, KN C2RRDEME |- X — M EEA, BICHHERL WA 155, fi
212, B O =B (5 23 S AT E) S B AT OER ORI (net) &
S0 bORERT R EETH S, BHEE - (X, mp) — (M, g) L, 20 (B
HE)VESL(f)BLOTRILE—E(f) *

L) = S mee) [yt B = 5 Y mete) [ 1R

ecE e€ElR

YHERT 22 22T, ER(EFDOWE)ULEDEET, fo = fl., f. = df./dtTH
% (728, e XM [0,1] E[A—HLTW3). 2, T2 RExB L x
AF—NBEROARLIBRTH o T, /o TE 7, WKL & EDER AL LTENS
HEZ, BRMIRO — b ArE 5.

I ALF — N E DAL, BEERATIER & /24, Colin de Verdiere [6] 12 & -
CHE EORMIRIC X 2 =AF AR EE Z 5 -DIBA SN, —RRITOFHE b —
7 R T N DBEBGERR BRI NE-DHIC & o TR STV T, Frc MEMEET
I Z T ANDR R BEEGAM BAR O IZED Y k0 b & TREh ([16]), F
e, — R OO PARI AN DRRESLEH OFE (& — &) dEHE L HY RS
WX o TREAIE T WS ([14]). BEL THEEESERLZ, Xt z#o27 7 70EBEE 5 X,
COREKRTZZ77D12o0 “BRWRHOMATT 25X 5. U EEREINEBIT W50
ARNARTHAN, BIRZEWIAFESI N D8 D 5.

REPBILICE T AR D IS TNT, ZOERFATH > THrol3DiA
A3 725 H DI, “stationary geodesic net” & 2* “minimal geodesic net” 72 ¥ & M X
TWa. flZE, —fDa k7 bV —< U ZEIEN D stationary geodesic net DTETE
FEFX, Liokumovich-Staffa [18] % Nabutovsky-Rotman [20] 512 &> THEZ 6L TW
5. AT, LOBERKTH > TIDIAA L 22 BBRD Z & 2 B NNIHIAH &
A2l T 5. 2B, BEAEB me ZEELTWAIR DX, —fICL DR A E O
FRIIC2 2 EIFR 7200, BEABEBOMNITIEZZFFEE, 2O 20DEFRRALHIEHE
IR VBRI D 2 (BB 28I S IR)

! E-mail: kajigaya@rs.tus.ac.jp
HAJ: 2023412 A 17 H. RIMS HIPEER R 1B 241K & #HEH &) s TR,

2ZOL(f) DEFESL L, HKle DEILHMEDLUe DRI ZEH L TELTVWE I EIZR>TWVWBD,
LYEx2Fed TSI ZDEHLDTDHMEDRVDT, HATZI LTH5.

SEERUEASR f DI DIAATH 5 213Fle € EWTXL, fo BIEDIAALRE2HbD%EES. LOERNE
RO 21203, IZDRAA L WS R0 D 3T HEH R V. —77 T, BEREAMERIIIDIAATH 5
TR0,



R—7y DY =< VEBRRIK (M, g) OMTHEIR2Y [JEE) TH 258G, 2D X572 M
DHFRANDTEDOHEFAMEBRL, ZOKRE P —HoOF T AILF—%2F/MET 228
DEIHNTWS (cf. [6, 16]). —FT, (M, g) ODWIHHIRDIEE 2 1XBR & 72 WiHE, K
WEER 5. Fl 2, HELY 72 Synge DEEIC KAUR, (M, g) DS IED WiTHIEH R % KO 8%
RITDMAEHFATREREA Y — < U 2K 5, M OFICEESIBISZ AV F—%2
MBS % IEEIAZ BRI FAE L 2. COEEDRIE L LT (i (M) DIEH
BRI R S H 20TV F -2 /ML 2BAHBIIRZ L0 0) 2D X 572 M &
HEETHDLZ L bhES.

M PEREFEOHE, M OFANOEEOMMEBRIIEEGBRIIREIE Y 212250
T, FEME—HOFTINEEF = L 25 W3IE 2H/IMbT 2 IEBHALRBEHIITF
ELRWD, T5Z2 5N BERESRBIE F 6 U THVIMEZ I D 152 27 ¥ B 5
MEIZIEEHELRMETH 5. FOBERM X, [ = fo DEEORZINIE SR ER
{fs}s € (—e, ) WML, d*F(f,)/ds*|s=0 > 0 &7 T & &, RELIER. ERPH, FO
i/ MEZ B BARIE, BEBBRTH 5.

Synge DEH DA% RIEWIX, (M, g) 25 1E D Wi 3 % Ko BERIT o ) = 1)
ATREZR PAZ AR 513, M OHNCIZZE LA T R S FEE LRV Z e 30 5.
—T, 2O X BRI FTFBRITERAETEIRZLLRVWEES 2 HH5 AT
T, EFE, & % Berger Bk S* ! O NI LE L PRI FIE T 5 ([32, 33]). 22T
Berger BRENK IEDMIH IR 2 F O S EHZRATH 2 Z L ITHEEL THL.

X BIZEGE, Cheng[7] 1%, R™ Y (n > 2) iC NEDWHEIERZF5H, 220 5" & FMER,
H 5l M TH-> T, RSMNBEBWCE L TKRER T =7 v V727280000
BIET 51 LB 5 EIREWERZR U, 1o TR, 015 % AR © BERUEBUTHER
RSB, (M, g)23Synge DEHE R CREZMZTV - Y ZBRRETHo722 LT,
Z DD LEIZBERE B OIFFEIT —MITII AL LR,

DSk (EHER) RIRoFRT, THEXSNHEE»DIED S WITIEADHIRE
Fioa v o b Y=< U BEIK (M, g) 12X L, £ DHANDLERBERESPIEET S
27 LMD ZEBATHS. ZOMWIIH LT, #@X[13] 1I2BWT, £TROIEFE
EH R LT

EE 1.1 (13]). (M, J,g) B HEKERa > R0 VEH — 7 —Z2RIKTH > TIEDIE
R R 2 od D35, 2o X BANEHRT 77 (X, mp) 226 (M, g) D
L E TEBERUU N 0 3A A B K U IR B IR 28 BERGERA GARIITFE L 72w,

Z DEFDRE il A e fllda > o7 P IL I — P XRRERITH B, .
R a vy VEH — 7 —2ZHKE, 7 — 7 — C 22 e XN, HEZHRIKY
LTCWEH2 a0 ) —HOMHFHLEICEHEN R ERZME T ERZ L -do e LT
LNLZENHENTWDEY, EH1.1FZD LOFEEDEDEHIMmHt R 25> 7 —
F—FrEICH LTS 2 2 8 ICHERT 5. Jdr— 7 — C ZEIZW-o T IEDIEN
WIHHREFOTH A 5 ¢ PRI TWT, T3 — FRFRERLINC D, ik [12] %
Lohove[19] I2 & o T, W DD Fr — 7 — CZEHTZ OTRENEIrD HNTWVWS.

e 3N, IFEEREFEOD I 1 DOHRRERD Y I X THDIa 7 M) —
~ URPZERNCA LT, AN I EEHEZ R L 72,

EIE 1.2 ([13]). (M, g) ZBEEE»r OB 27 P —< UIFRZERE § 5.



(1) M DSRARLEE Y — = ¥ RHFRZEM, TL 3 — F A2, 721 rank M < 372
M # SO(q+3)/S0(q) x SO(3) (¢ > 4) DVWFRpD L =, EANEHRY 5 7
(X, mp) 26 (M, g) NDREZBESIRING DAAIZTEIE L.

(2) M PSRAEER Y —~ RFRZER, TL 3 — b RFRZER E 72 3 FIA A Y —BE G,
DWITNLD L &, EANEHRS T 7 (X, mg) 226 (M, g) ~NDIEHE B2 2 E R
BEAM BBIITEAE LR,

(M, g) DSEAZTE (strongly unstable) TH 5 Z & DERIFHZSRL THE 2.
(M, g) DBRALELHR, FEDES a7 Y=< YZFK(N,h) 225 (M, g)
ANOLERFMEBRT O STFE LRV, Fiz, BARE R BB o > o7 MY —
~ VU XFRZERE, Howard-Wei[11] 8 KO KCH 23] 1T K 25822 0N D 5 .

[FER DI EHIE, EREOBERE» OB 2 > 87 b U — = Y 0FRZEENICH LT
DD FRLTWED, GEAWEFETIE RO L <, R hkMEE
RoTW53.

ARIROWER D S 72 5. 5 28T, BRI DIAA L BEREHFIEHIC DOV TO
EANBEHEZERICE LD 5. HF3FT, FEHOMHOEANR 7474 7 TH
5 PP OTE) IZOWTRKEDLCHAL, FIHLOTTEC L VG SN 51 5 072
INR D ZARASCFRI BAR DR LZEMICE T 2 W0 DD DFATIHZICOWTIRAN T 5. 56
ARC, FEHOIAOBE % iR 3 .

2. BEBUR/NI A H & BEBERFI B
Z OHITIE, BERMUINI DIAAB KX CBERGERF BRI T 2 BEARNZFIHIIOWTR &
» 5. FHE[13, 16] R EEZSB LU THZ 0.

DR, X=(WV,E)ZGRII7 735 (IEMRERIZ[16)Z22R). ZZTVIRERD
A ERAEMIon-U0EETHS. ELOBEHFBER My E - REIEELEDIE
EEAELTH > T, mp(e) = mp(e) (ZZTelde DHMEZDA) DR IIODHDE T 5.
X, mp) DZ e ZEBEAMIZTBERI S TR, £/, f: (X, mg) — (M, g) ZEHAN
ZARTZ 706 (a7 M) )= Y ERENDXITHNC C? ROBEREBR L 5 5.
(M, g) D Levi-Civita#ifit Z V, HiFR7 > Y 1% R 2 <.

2.1. BRR S DRHRT T
T3 BEINBEML AT —NBEBEZE LD TR 72012, BARE p 12 LTX
DOPEEE HEL TEBL:

EP(f) = %Zmb«e) / 1ol dt.

eeE

p=1D%HE (DX O RIPBEBDEGE) DA, HKINNS, f2REDIAATH S L F IR
TEZ DT AU, EP OFFFRIERD X5 7R T 2 FHD.

B 2.1 (cf. [13]). f: (X,mp) — (M, g) RBEEGRL T5. IR, T, = f. 2B

(1) fREDAARTHLERETS. ZOLE, fHAE = LOBERETH 272000
BET05EE, LMo 25423 28 TH 5.



(i) Fec BITWLT, f.:0,1] = (M, g)1& (V4 T.)  =0%i/7=3. 22T L,
X f IR0 TIEAMADHEERT. ZHUE f. OBTBRO —EICE %

sz 2EHEKT 5.
(i) X DETEM 2 IZBWT, KA D LD,
§jmmamw4nww=o
ecFE,

CIZT, B e 2B 3 2H0EETH 5.

(2) p>2& 32 (ZDHE fIXIDAATH 2 5EITHRN). ZOL X, f: (X, mp) —
(M, g) D EP DT RTDH 2 72D DORETDERMZE, LT D 2580232 8T

H5.
(i) Feec EWXMLT, f.:[0,1] = (M, g) INHER, DFH V. T, = 0%
729
(i) X DETEM 2 IZBWT, KA LD,
> mu(e)| T T (x) = 0.
eck,

WTNOEED, &M G) * FEREF LR 2T 5.

(1) DZM: (i), (i) Zim7z 3R DAL T BEBUBNMI DA R & T, (2) DM (1),
(i) Z i 7z 3B EAR 2 BERR p-BAFIBR E LR Z 28T 5 (p = 2 D & ZHEH ORERL
HFMBIRTD 5).

ZME (1) DIEWHBTL DO H5WH, (1) T f. DT R—R—t DR T X —R—Z
Leflg 2 0803720 L L, (1) OFBAE TS, MY T X=X —FBRH F21UR, (K
TEEZTI)fZHHIRCT 22 TE 20T, LTI TEEHOLD, Fe e EITH
U, fo:[0,1] = (M, g) I 3RBHMARTD 2 L IRET 5.

B LU EBRTH o7z LTH, FHEGFRAEOENTED, BEBM/NIDAA f -
(X, mg) = (M, g) D HER p-TAREARTH 2 L 3RO W (ZDHb /225 TH5).
LU, f: (X,mp) — (M, g) 2% f. DIHER Y 72 2 BERUG/IMNE DIAA L T2 &,
fPo(X,mp) — (M, g) %

Pi=f, mi(e) = mp(e)|T)"

LD, P ISR 210 (2) DIE E U, 1> CHES G-I S 5 (H1C f
BSERR pARIBAR T HDIZDAB L 72 5 b D 5 AAUT, BAOMIE 21T X - THER
WUNZDABEES). D% D, BAMKOMIELRTTRS, f: X - M IS
INEDAB L b B p-TFIED RS L BB 3.

BRI AR (p — 2) DB A RO EEEIEAH 5TV 5.

LZDEWE, EXILBAATA—X—DWMY HIZEHTWEEZETHIDIIHN LT, TXLF—EP(p >
NIEFNRTX—Z—DWH HIHbHIFT2RTHZ IR T 3. 2D X5 REWVZFHIIBNTD
i g N - THNLS.



EE 2.2 ([6,16])). (M,g)Z2a> 7 by —< 2K L, f: (X,mg) — (M,g)
TEHANEZAERT I 706 DEEDHEEHRE TS, T X, fOKREM—HHC = [f]
DHINZD 2 &b 1 DHEBFRM BRI RAE S 5.

COEMTHENMRIEE NS CIZE FN 2 HEEFAN GEBRIZITIDIAA L IFR S W
CIEET 2 (B, Bb5 54, OF D f BEMEEBRICL2He ZFFT).

b LESIT(M,g) OWEEHENIES £ ZAE RS, CIE& N 2 BERFAM B4 ITE S
CLT—EBWNTH2 I DIFHTE S ([6, 16]). —J7T, (M, g) DWHIEHZE D IEE D
BIE, BFTLDCIBI2—EEEBILLRW (2720 (M, 9) 2 FH =7 X Thh
X, HTBEOEVERE, CIKBWT—EBNTHE ZIFAATE 3).

Z DAth, BEBURR/ NI DIAADIFIEIC DWW T DRERIL[17, 20], BESGEAFIES D X b BIK
B2 BNCDNWTIE[13, 14, 16] R EZ 2R LU CTHHE 720,

2.2. F-EHNH
ZOEITIEFEIC f (X, mp) = (M, g) ZBEBR/NIDIAA (p = 1) F 72 3B p-FFIE
Bp>2 T2 LEL, BEDED, p=1Dr XX f.2HMIRTH 3 LBINTHRE
LTHBL.

f @ Hessian %
d*EP(fs)

ds?  ls=0
EL TV ET(fFIM)E f = fo DEE {fstse(e P OEE DEFARY bV
TH5. fPRETHZLIE, Hessh 2085 LTHERT S.

EFFTEICED, AT T VIIRDETEZHNS.

Hess}(V, V) :=

1
Hess)(V,V) = Some(e) [ {IVRViIP = g(ROLTIT Vo

eeE

+(p =2 (Vo Vo) TP HITIP

RHTRDEFFEDT CITIES .
A 2.3. B L, (M,g) OWEEIRDIEIER S, (M, 9) NOEE ORI DA
AB X VB p- AN BRI LETH 5.

HESGRAIBR (p = 2) DAL, LBV 2SN TWT, (M, g) DRIEHEIED
JEIER S, (M, 9) NDEEDOBERGIMBBIZIZDRE N E—HOF TRV F -/
12725 (cf. [6, 16]). B ZIX, (M, g) 25F3H b — 5 20X HH AR 23 SR 72 (5l % 5. 2 %
B, 26 DFIDGEITE o1z TEHEET) L IXh 2 KAl BERGRRI IR D Z1ED
Mo T0d (FEL L[4, 16) B L TIHE 20,

—HT, (M, g) DWHEERD TIEE | 2 RS 2VWEES, BEME RO REE T2 IE
QEH&F‘:.EI R 5. URTIIHEIE, 20 X5 IR EZRBET 5.

PRI, AT VIERD LS ICEZEY S Z L ICEELTEL.

Hess? (V, W) = “mp(e / PVe), Wo)dt+2) " " mp(e)g(Bh, (Ve), We).

eckE z€V e€FEy



DT, LB EUB, WRTERSNS.
T.(Vo) = {=V5. V5, Ve = R(V,, T.)T. — (p = 2)(V5, Vi, Vo) " HIT |2
B (Vo) == {=V.Vo = (p = 2)(V5,Ve) “ TP~

Bl ZiEp =205 \ﬁJiﬁj 1] = (M, g) \&X3 23@E DY a LEHR I
S, UL, (%4’975)7‘;* B IR R Y HRESOLE, Y a AR ERKIIC
KEL TV DIZHAT, TR (FHR) B IRFET 2HIANS 7 Y OHICHENS Z i
FELTEBL. ZOIIBFEOATS 72 EDIIICLTHNT 20 E 5 MEITIE
WICHIREWEETH 3.

CORIICELT, p=2D58IR> T, ROEEN BRI MIGD T 7 A0 5
CEIWCHERLTEL. BEERMES [ (X, mg) — (M, g) X LT,

Lout(f 1T M) := {V c(f'TM) | Z mg(e)Vr, Ve.(xz) = 0 for any vertex x}
eck,
B BAEINE, Tw(f 'TM) I, X 25 MADXSHNIE S 2 7R BEEESR T
HoT, p=2DGEDVHESEEEMT-TDDRIKRDRTANF v NZEROD, FI2BT 5%
LRI BREZHDTH S (cf. [14]). L,V € Dy (f1TM) THIUE (D F D, Tk
HEROESREWEEZ 57%0), N7 OFOTEHAICHET 2HIIHEATLE-T,

Hess}(V,V) =Y mp(e l/ (J7.(V), Vo) dt

eceE

EEOHMARNRICR S, ZOFBIBETEHLIZIEHT 2B KFHIThk 3.

3. F¥tIc LB HE
Z DHEITIX, Rim & 3, HRENEE S = v ¥ —INBEEICEE 3 2 R E M % BEIH
THDIEISHWLNSGE( PEIIC X 27577 £ 2 2 TEMER) IZOWTKE
PICEHT 2. B, vy vy 7 OFARO THIVWEREITD Z TEHIR.

(M,g) 2520607V —< 2K 35 ZOFNDEBRf . X - MTH-THE
Z 72O F R R 2 5D %D, f D Hessian %

°F (fs)

ds?  ls=0

LEC.IITVIRS = fo DB filie(-co POELDEIENT MUGTH L. fHR
ETHHEIE, Hessy >0 RDBIEETED. WMo T, AMLETH S Z 2RI, 7]
D 1DTH Hessp(V,V) <042 VZEZREDIFNUIRBVDLED, 2D X 54V 2 BER
RS 2 22 i3 —IcixE# L Wv. 2 2T, lY R ERIOTONEZER Y & I 5N
7 PG OEET(f1TM) \DIREIE G

Hess¢(V,V) :=

0:V—=TD(f'TM)
ZIFELMEDY, YV EOZXER

qs(v,v) := Hess(p(v), ¢(v))

#EZC, ZOZKEROY ETO ML —2Trg; 51T 2. 2O & ZOfEICK-
TRD3DDGETTHIS:



(i) Trg; < 0D ZE: BBV = ¢(v) THoT, Hessp(V,V) < 02722 DTALEN
DEBHITHES.

(ii) Trgy = 0D & Z: gf(v,v) =0 (Vo € V) TRVIRDALZETH 5. g(v,v) =0
(Vo e V) THoTHD [BPEETH 2 EIRETIUL, Hessy >0 FH 22 5H
A—y— T a VY DREXEHTET

Hoss((v), W)” < Hess;(io(v), (v)) - Hess (W, W) = 0

&72o7T, Hessp(p(v), W) =0 (Vo € VW e I(f'TM)) B DID. L EH
WHES M FRZE (Y a e FHER)T 2 HWT

Hess; (V, W) = / (TOV), W)dpix
X
CEFZIRETIUR, LD Z e ohbRE, fiZihoT

J(p(v) =0, YveV

Y= 5 EERDHT LR TER B R, bh#f#ﬁﬁ1%5t®®ﬁi%5
2%, Bd Lz oESERDI: SARTIUL, fIRRREL S

(i) Trqy > 0D & FIFEE D ALE bR T LW,

Z DJ7iEEERA], Lawson-Simons [17] 2SEEHEBRE N DM NER 70 Z AR D AN ZEME % 7
TEICHW SN, FHLDOTTEZR VS 2 THLN KO DFEATRERZHENL
TEL. %k, UNOEHZAT 2121, FIFLDITEN 1 DDRITZ > TV D, &

HIZZENENRN DGR T IMA 2REDDH 5 2 e Z2TFEELTEL.
RONFANT T % 2 DD EHIIIE O D RFM BRI T 2 /R TH 5.

EIHE 3.1 (Howard-Wei [11]). (M",g) %4 Y b —=BERnXota >y 7 b —<
VEBEZEME TS, (M) DI T 7Y ADE—FEEEEN TS DL E, D
TD3DIFIETH 5.

(1) A1 < 2scl(M)/n.
(2) EEEMId: M — M FZT 3L X BB L TRLETH 3.

(3) (M, g) 3= A F —NEICE U THARRE (strongly unstable) TH 2. D% D
ROMWHE ZFFD (cf. [11]):
(a) EEDI R MY =< Y EZRRIK (N, h) 1T LT, (M, g) NDIEERZRRZE
FRBBR f: (N, h) — (M, g) BFFETEL R,
(b) EEDa YT MY =< U ZRIK (N, h) X LT, (M, g) & DIEEHRE
FEFARIBAR [ (M, g) — (N, h) DTFEL RV,

ZD &SRB/ TRLEME) 25 (M, g) ONERREE TREMIsATLE
S EHFHETIMAW.



A4V terbe—RiRa s ks b — < VEEZER O BN, BERERR a0 b
WFZEFTH 5. ZOHEIIEIKRICH[23] M EOFEEZAAL TWE. X512,
DFMEMT=T D DE T 5 Z & T, MALELRHEERERR O > %7 b RFRZER % 52
BIZFELTVS. LRIV ZDY X M TH 5 (Howard-Wei[11] 12D U R M 23D 2 HIAIE
ETH5).

(1) S" (n>3) (2) r—V—HFHE (3) WL 7 X~ 24K
(4) SU(2n)/Sp(n) (n=3) (5) Es/Fy  (6) SU(n) (n > 2)
(7) Spin(5) (8) Sp(n) (n = 3)

—J3C, BALE TR WA ZEE O WA 72 flld 2L I — PXFZERITH LS. 2O
BEE, (M, g) NORELFTAMNERDFAES 2035, HIOEGLD T EEZH NS Z & T,
RDZEDTED.

FEIE 3.2 (Burns-Burstall-Bartolomeis-Rawnsley[5], KA=H-FH)I[ [25]). (M, g) & BE
My 7 bz I—-PFERE TS, COE, Y- RIS (M, g) NO&
ERFAMEERL, EAIEREZIIREAERTH .

RIZHENT % 2 D DEBIIMNER 77 ZHEAK (D % W\ id rectifiable current) (2B 3 2 #&
RTH5.

F3IE U ®IT, Lawson-Simons [17] {ZARLEEKH S (n > 2) OHUTZE RMUINER ) %
BRIEDTFEE LR Z E 2R LIS, — D a7 b Y —< URIFRZERIC L Tld 2 o
EORIFFEIEIDT LIRS, ERDDODNUINLER DD HNH{L I LI
EELTEL:

B 3.3. KD b DIFMAFENBIBUCEE U TLRE RN 7 2RI DHITD 5 .

o IV NY MUTILI — PXFEM (BEVIEED — KDL T M r—F —Zkk
1K) DHFOERIBASZSIRE. CHEF v ) 7L — FEDZRREK (RER Y —EHNT
KRN E LTBHIHNT WS,

& BITHRERZEM CP" DY 5 I TIE NIRRT SRR R SRR IR
% (Lawson-Simons [17]).

o TSy MIT LI — ERZEI O R 7 S (RN S 25 Y Y 2 8
DEREE). & BB 3 — MR O FA R 5 DI RS D b X
IR % (11749 [30)).

o FEGIZEH RP" NOEHMARPP, MRS 222 HP" A ORI HPY, 7 —
Y — 55T O P? Ao I - — U —SHZEMR OP! = S8
B2, M+ S, CP DBEDEE L a > 87 VY —< U atfrZefi RP, HP",
OP? NDOLREM/NR D ZREAEIE L LD D DR % (KIH [22]).

o (RP"LAD) B a > 7 MRIY —= 2 ntFRZER M NDRRIT 1 M LD Helga-
son ERME (K1-H [24]). Z T, Helgason EKH & 1&, M N 2RIHIATEE 2 ZREIA
THo T, WER—ED»DZDED M OWHEHRORKEIC T 5 X 572D
DDIL, RRXTTDDBD (MEETHIV)DIEES. ZOLIRDDITH
KHEELARIDOEBWERE—ENTHS. £/, M # RP" DA IERHEN [



7% % (Helgason [10]).
BT MM —ED L 221X, Helgason ERHEX Z DA€ v Y —FHNTHRER /N
TH5Z bR TW5S (HIF29)).

DX REMRIROFT T5EX5N=a 87 M) —< U WRRZER AN DO Z5E 75
N 2R E Y X EEOMEREAVWHETHZ. ZoMEICEEL T, &
31 RO D HERZHWS Z 22X ), ROFEFHEEHEHDFHIATWS.

FIE 3.4 (K. [13], KIZH [24]). (M, g) Z LT OWT h 0 BEERER 2 > o827 b Xt
FRZER e 3 5.

(1) S" (2) & —V —BEFEMOP? (3) WITEY 5 2~ v 2Rk (4) Sp(n)
(5) SU(3)/S0O(3) (6) SU3) (7) SU(6)/Sp(3) (8) Es/Fy (9) Go/SO(4)
(10) T3 — b2,

dimM =n, MIZE&EN 5 Helgason EKE DX TtE m &35, ZOr X, 1<p<m-—1
F2En—m+1<p<n-—1%imk3 BREpIIN L, ZE rectifiable p-current (&
FFAEL 7200,

723, Helgason BREI DRITT m 13 ZNZNEKINTIRE SN T WS (cf. [24])). Fi,
[24] T TA U FRIFERE O FEFERE 2 > 87 FRME-TH M ILOEAS ) & F
XN TWAS Fiz, BEiETRWEEICIEZ D X 5 BRIFFEEBEL LW (1, (M) D
JEEBAL TR S 2RvIME T 2 BRI 2 & Tr).

— RN D ZARR DY a LIEHR J DA DEHHEOE 2 EEEIAATHA D
DMV N D ZRRIAEDIBRE S 5. BB L ZHEBEIFTLEHROEEVWEZHloTWE H D
7203, B DG ECE, TV vy FHIERIEDa Y 7 M) —< Y ZERIE M NOEE DM
/NPRERITE X120 LT, ZDf#8E S DHE—Xy 580 (Z) DEBMEIC L o TR HEF
it %7255 &5 9 Schoen-Marques-Neves DD H 5. Z DTN L THIR,
Ros [26] & Savo [27] 12 & 5 LD TTiER —RILT 2B T, ROFERIREINA TV 5.

FIE 3.5 (Ambrozio-Carlloto-Sharp [2], Gorodski-Mendes-Radeschi [9]). (M, g) %X
DWT DD a7 PR E T 5.

(1) BEE1 a2 > %7 FRFRZERT (S, RP™,CP" HP", OP?)
(2) T 7 o A= V28K (3) Sp(n) (4) SU(n) (n < 17).

7, L% (M, g) KHEDAENM/NAEEE 5. SOYablEHE T ofeliz
ind(X), B Ry FEEZH((Z) 2EL. ZOLE, MORITTICDAMEKTT 5 H 5 EHC
DIFELC,

R RYASY

SEM3ACBIT BELEDEIKZ (9) G2/SOA) DEBFERRLIZILEFTH2H, ZDiHZE T THH
BIGTRADSRENC I8 5. Z DR, L 1.2% G/ SO(4) DEECHIHT 2O REEHT 5 Z &
TS FELIE 13 2B LU THEZ V).



Zofticd, ZOEBDFRIIWV K 0 OFFBHE & 7 DEE T ZRIER E OS5 E
WHELWI EHERZI TV (cf. [2,9]).

P EoEMOFEHOFTHEOI TV 2 LD FTER, AL LTIRE T, £
NENERDL 0V T(fTITM)DOED 7572 L TW5S Z EIEERT % (RO CHERLE
BIR L TEARNZ o DD R E5 X 2). WFIUZL TS, 2D : V- I(f'TM)
ZOFEKMBREDDH>T, ZITDELEE2LDEBBLE, Mgy, <0TH B
ZeHEMOBEMEZITIRETES] LEIEKRTHS. 2FD, ZOLIRKRNTHN
X, M OBERZTTECOERAEfEE LD THRMCELI IR, ZOEKT (S
FVeERDOTE e TENR)BARGIECKDES.

4. EEEDIEAD B
DR, BH 11 120D 5 53 CIZDOW TR S, WTFNDFEA S, 1§ 5 2 72 i)
HR D ZARMCRRA BRI L THW O N FEE D R Z B EBRICER T 2 £ 8 5
RO, 777U THLEITHREREEZFHA L TETHRLERD DS
PIHERELTBL. LWL I BIFmX[13] 2B L THEZ 2.

Y, GAONIay T Y= YEBRIR (M, g) 1L, BEZXTLWORLITONE
TH5.

(N)) EBEOHRZ S 7 (X, mp) KL, (X, mp) 26 (M, g) ~DZREHESH/NG A
BUITEE L2\,

(N,) EEOERZZ 7 (X, mp) &L, (X,mg) 5 (M, g) DI EHBHRZEBERL p-
FAM BRI FE L 220,

B (N)BIE(N,) EDHDa v 7 bl —< Y ZRRRIIHEERTH 5 2 L ICHE
BT 5. %7, AT 7 VOBICHER L TRAUR, BRI L TUEROFEEIK D 37T
DZEIRHBEFERELTHL.

i 4.1 ([13]). (M, g) EHE (N,) 2ok 51, p U TOLToO p T, HE
(N,) B DD,

FE 4.2, ZOMDAD OG0 TWRWNS,

4.1. TE 1.10EFA D
(M, J,g) Z EDEHINE R Z H OHERGE LR a7 NEHES — 7 —-ZRIRL T 5.
MEANTE D, HE (Ny) 2 RBE+2THE. 22T f: (X,mp) = (M, g) 21E
BEOBREMEBRE L, 2L, RO LS5 LTEIoBEZ#EHA T 5 (2
Burstall-Bartolomeis-Rawnsley[5] & KAZH-FH)I[ [25] 12 K 2 TTEDILNRTH 5).
F9, XKHONTVWERHEFEL LT, MIIHsa %7 MY —BGOREFHuEL LT
Fof(cf [4]), gld M EOGAER) —< VFETHS. GlEdar 7 DT, &
DY —IRgITHEY R AAG)-TENEZ 1 DED L ZENTET, 2O L THEER o %

p:g—=T('TM), oW):= Jv*|

615 & D72 AR DR O R L IR AR DS, B 2 HK TN AL T 5 Z LIS T WS 23, [F
Ui BER GG T 2 220 GR [13) 2o Z b).



CEDDL. TITo T DERT S M EOEARNY MUV (V) VIR ML), T
B M EOBREWETH . ZOHEIT, g EOZKER ¢4 (v,v) := Hess;(p(v), o(v)) D
Ad(G)-TENFEICE T2 P L —RAZEHET 5.

ROEFEIZ, BEREBRTD ZOHFED I FL WL DD 1 DDFITZ o TV 5.

B 4.3. FEDv e glTHL, o) € Tyu(fTM).

FIC, 85 28 Cii 7z K 51T, Z B¢, &
1
0r(0,0) = Y mise) / 9(T2(0(0).). p(v).) dt
0

e (HAIWCHLZHD W) Bl s. ZO LT —R %2518 T2, (1B
B RGE [5, 25] & FIRRIC) ROIEEIHREEDIIES.

8 4.4. EEOBEEFAMES f (X, me) — (M, g) XL, Trg; = 0.
S [DPEETHDHEIRETS. T5&, Hiffi CibR7ZFkamIc L - T,

jfz,e(@(v)e) = _VTeVTeJU: - R(J'U:aTe)Te = 0, Ve € E> Vo € g

DD > TWRIFIUIR SN D05, 22T, r—7—% VI =0 v* DM
tox) o7 Tchs e 2 EZR, ZoEEFERNL, 7 VILOEER

JR:, T)T., — R(Jv:,T.)T. =0

CRMEICR S, FRCERICHRp € fle) ZERELT, plBVWTo = JT, 285 X5
vegrkeiuX, RUJT,, T.)T. =00831F o615, {EoTHL, T.ip) #0725 {T,, JT.}Z
B3 2 IERIERIRIZ0TH h, ZAUIIEQERIMHEMZRZ O L IRE L 722 IR T
2. koT, FBDec EXMLT, T.=f.=0%koT, fIIEMBEBHTHL I
7>,

EE 4.5. ZOHEEp > 3 OEE p-FFI BT L TIEE TR W,

4.2. FIE1.20FEEAD RS
3, BAONIY =< UERRIK (M, g) ZEYRKTTDOL—2 Y v FE[ R IZHERN
WZIEDIAA, ZD ETRD X 51 L THEID %2 EH S % (2 413 Lawson-Simons
[17], Howard-Wei [11], K{ZH [23] & DFIEDHIRTDH ).

F: M — R Z2ERENZIIDIAALTE. X7 Ly cRPF 21O ), Th%
R RIZEATRARZ MAGE LTHRNR T 5 (20 b Fho e EFL). The FiinoT
M OEFHIZHEZE L b DR 'r 2 EL 20 LT, ROMEBEHRE2EZ 5:

OF R™F F(f_lTM), wr(v) = UTF|f.

ZDpr DY HIFFRIFZDIAA FIHKFT 2 EICHEFERET S (0%, FICTK-oTER
2D TTEN D D1F5). R OFHER AR L T ¢} := Hess} (or(v), pr(v))
DL —R%EET 5, BEREBRIIH LT, RORAZ215 5.



R 4.6. (M,g)2ay 7 P Y=< YZRRKL L, MEIEB/RF : (M, g) = R
Ko TR IZEEMICIIDAEN TV S LIRET 5. FOFE_EAEXZ B, FEH
RrHeh&E £, M EoX#H2-7 L%

Qr(X,Y):=g(H,B(X,Y)) — 2Ric(X,Y),

YEDDL. TZTRIEMDODY)yFTUIILTHD.
DL E, MANOHEERNIDAA (p = 1) TIFEER p-FAME®R (p > 2) [
(X,mpg) = (M, g) TR L

1 ~ ~
Trgf= ), mE<e)/ {Qr(T..T) + (p = 2| B(Te, TP T I Te 1P~ dt,
¢€E\Egeq 0
MDD, TIT, E\ Egeg BBLL VALK ZRL, T, = T,/|T.| TH 3.
ComED 5, Trgh <0282 7DDt RHEHEZRD L SWTEHHNTES. WE, Sp =
{NB(Z,2)|? |weM, ZecT,Mwith||[Z|| =1} £ BZ, ROBZEHRZL THL.

Or ;= minSp, r := maxSp.

2 A4.7. XD Y LD,

(1) BLQr < Brg B BIZ, (M, g) ~NDIEEOBERIR/ NI DIAA fITH LT Trg} < 0.
Frczor x, (M, g) 38 (N,) 2.

2) DL Qr < —(p—2)yrg 25X, (M, g) NDIEREDBESL p-SFIBA% 12Xt LT
Trgh < 0. FICZDOE &, (M, g) 3MHE (N,) ZF:D.

EHIT, Trgf = 0 2B S FHRBRGETHIUL, SENIAB7=3Gm % FV T, e 7R BERK
BARICH T 2REZRD IO BRI TEL Z T3,
WE A48 F: M s RPFFEERENRIIDIAAL TS,

(1) dL f:(X,mp) — (M, g) PEELHEBINI DA DD Trqp = 0 Z M7z $ 72
51, $RTDle bT,

K(N AT.)=|B(N,T.)|?
DN T 5. ZZTNeT,NIZT.IWCERTIZEEDHENNRY v VT, KIZMD
Wi R %2 3R 3.

(2) DL f: (X, mg) = (M, g) DWEEZHER p-AME G0 Trqy = 0 Z Wiz 5785
X, IER bR e T,
K(NAT,) =0

DN T 5. TZTCNeT,NIZT, CERXRTA2EEDHMNRZ ML THD. L
BIDEE, Fof: (X, mp)— RFIEEHER p-FAFI BRI 5.



DIEOHIEEDRWE 221X, (M, ) ~ND (EE D) BB RO L EEE (M, 9) D
WENHEB X UEEZOAAF : M — R ONEREE ) 12X > TR 51
BESRICHB. HlZIE, F: S — R & BATERE OEER 23 A A L TS,
EAFEICED Qr=—n—2gDDBr =1 =1TH B b b. FIC,

o R4A7 (1) ZHHTAUZ, Tn>2 &k 2HHEEKH S™ IHE (Ny) ZF>Z &) 28
b,

o 147 (2)ZHEAHITAUL, Tn>p+ 1L 2E8EKMH S IIME (N, 2RO Z &
b2,

o RATERVAITIZE, p=2D ¢ = (BEAFINESRD & Z)1Z, S2MEH (Ny) &2
ROZEZRERVD, p=20Dn =208 &, Qr =02DTrg} =0 7>
T, 48 ) ZHEHATES. 2FD, f: (X,mp) = SPHLELNRET S L, IE
BALRICIN > TK(NAT,) = 0 & 72 2 B H %55, S2 OWHERIZER DT,
ZAUFEZDERV. Ko T fIXEMEEGRIZE D15 (7B, S2~CP Ers, M
BH(N) B DILDOZ CIFER 1A 50 5).

DN ER MR OBEKEE g > %2 MR (M, o) ICERT A 2 B ERD. %
DF=DINTE T, a7 PR Z R ICERINCEDIACER F 2 52 2 058
DD, UEOHEMIFIKFETIOT, YOX SR FEEIDPIIKERETH %73,
TIZTIF(1L, 23] THEZLN TV S K51 DOEENLTEL L TIEEERIZY
1A # (standard isometric immersion) ZH( % Z & Z& 2 5.

4.2.1. FEZERIIDAH
TERERIDIAA] EMENE 4 Y e - REEZEMO2—2 1) v FZERAD
FRIZDIAAICOVWTHEICE O TEL . 5 ZIE 3| R EDBEITR 5.

(M, g) a0 M) =< VEZRRIKRTH - T, EREMHBEO D 2PFHEDHEG S M 12
HRINCER T2 8IRET 2. 20 % MY Lo lBI2EER TR K #HWT,
MIFEFEZEM G/K e MO EHEICR2DT, UNM =G/K 2 [A—1HT 5.

CGAZEY)—<VitBg T35 7537 Y AD (ED)FiEHEE N, X, 2
DIAM) BT AEELEEZV, e RT. DL X Vo L2EREE{f,..., fm,} &2
W, BEfd, M -V, ~R™ %

(I)i = Oé(flw"afmi)

(22T, al3d2EOER) LiED D ZNFEDIAAZ G Z 2 (L L—RIZFEER
PIRRSRW). e, HECOERBp G - OV) LT FG-RETHEI D
>,

S M=G/KDAY buV—RENBITH 2 L RET S &, Schur DFIEIC LD,
MEDGAEY) —<VitRlE, R —V Y 7OEVERET—EMCEE S (Lrd 2
ET A Va4 VETRICKR D). OO G-[AEMEDS O, 1Kk > T MITHEIND
) —< VETRIE G-AEIR D DT, FHZ Z DFEETEIT g DEBZICIR D Z L B39
5. JEo T, WYBREH o ZHAUR, O, ZHERNRIIDIAAIZTEIENTES. 20D
FEREDAAE M =G/K OF i IZESFRIZOHAH L ISR,

O 3R p: G — O(V) ITB L T G-AZERDT, FHI#E Y722 r DK S™ 1 (r)
CEEND. TR, BAREBBOERIZI > TRDOI b5,



T 49. M A Y bnb—@R) —< Uy FEEMET5. Zorx, FRIZ
DAAB D, M — S™r) FIRAANDHUNIDIAAEEZ S, S 5I2Z2DEFI
r=\/dimM/\,.

IEHEER I DIAAIT I R- R DIZEEIRDIAA & TN 2 DAL L HEELNDH 5 .
FEBOGIHICIZERELE Y Lews, D LETMITEL.

N = L/G % nRTBEIIEa > o7 MR ZER e 4. 208 X, HKollBIT 5
EEEFE GAKIRZER T,M ~ RMIZFERINCERA L, 208k R-ER L Midh 2 R
DaAvRy VEERPEREM = G/K %52 5. R-ZEMEIEFICHARS T, BHH
R EHR, FEHRE 5 o RA¥ERET M O (HIR) L — bRz AV CEElcED
RT3 (cf. [3, 13, 28]). HlZ1F, EPE L L THN S R-ZERNIFEE T SRRk 0 JLA
Blz525.

R-ZE HSAE AT BB U ORFRZEEIC 2 2 & & WFRR-Z2/E & M3, Z D oiAHA
Z 0 R-ZEH OIFHEE DAL L T 5. W R-ZEHIETERICAEI N TV T, T3 —
I OFRZEE D Z DHDERE LTEHTZ2DDTH S Z e BHHNATWVS (cf. [30]).
o TE 7, 2TOMNFRZEMINF R-ZEE & L TR OHFICERTE 2 DI TIERY
D3, FRBRINCE o T, XPFRZER M SRR R-ZEf & L TERB IS & & ZDHEDIAA
M®D12D TR HDAAEEZ 2 (ZOREHZRX[1] THEFAIhTWS). filz
X, LR —FFD & &, NP R-ZEF OFFHEHDIAA O« M — R, IERENDFHFR
FDRBD - M — S 522 (FTA-IME [31]). 7=, SHFR R-Z2f8 0 EEHES D A &
O: M- R OBF_EAERXBEEICTHT(VIB=0)TH2LE5ZdHoNTY
% (Ferus [8]).

MDA Y+ a ¥ —RENBENRGE, M R-ZZHE OFHEE DAL & 5 FHEERIT
DIABIZRD KD ICBEFRL TV 5.

FIE 4.10 (KCH[21]). M = G/K ZH#MR-ZEEE L, M D4 Y b u & —RELBE
MTH2ERET S, DL E, M R-ZEH OIZERDIALIT M OB —FHEEFRIID
AALFETH .

4.2.2. AYNT ) = WM ERDBE

TEDFEITRS. LUR, (M, g) % n XITDEEAERHK 2 > o7 b U —< U WRZER & 3
5. 2D EAY brY—REEBHICKRZDT, & - M" — RVF 25 EHEER XD
AADENS. 2D P2 Z DEI TN DT iEZHHA L TAS. dime LTl
BBELZRIULZDOT, LFTEp=1,2%D f: (X,mg) = (M, g) ZRESRMNI DA
AL THEZZLD 5.

EF, MM g % Ric = Lg b BB XS ICMoTHL. ZOLE, &, 1 M —
SOtV (\/n/N) DR NIDIAATHZ L EIBEEAND &,

Qq’i = </\2 - 1)9
LHoTWB L AbNE. E, b M — Sl OB HATGRE B L B,

O, : M — Ry OF ZHATHR B £ OBIRIE, B(X,Y) = B(X,Y) - L9(X,Y)v (v
1E Sl () AR MU TH B0, F4A.T (1) ICBIF 3 HHE (N,) 2070
DT 3RMZ,

n
Qq)i < Bq)lg g A < m(l -+ B;I;z)



L EMTES. 2T Py, = min{||B(Z, 2)|2 | w e M, Z € T,Mwith || Z| =
1}TH5. U B3 1F0IRDIFLD, WITIUTE X, 2D ZIRET S Zeldzh
FEYHELZ TRV EIZERLTEBL. L, LOFRERD2S, A\ <n/(n—1)
Rim=0E, HE (N DBRALT 5 2 e bh b, & L& SITHFRZER M DR 2 L
roZaTthHE, ZOFREFERIFHEALSZHVTOIDLIIEWETE T, FEAADT
EE

n
A1 <

(1)

n—1

iR, WE (N) 2HOZ v 2R¥ 3.

BSEAERE I a > %7 ) —< UMD S 75> 7 OB —EEE N X2 TEHE
SNTWT (cf. [15]), COFEBEMREBS LEDETAEFER (1) 2D 0HET
% Z 2T, LURD (i)-(iii) D27 7 AOMNFRZEFNICH L THE (N) 2o Z e ZRE 5.

(1) BWARLEZ B a7 b Y —< R (5227 ) R MIRTETIZS8).
ZHII N <1 [FEHE.

(ii) a>¥%7 PV I — PAFRZER R 3BV Y —BEG,. ZHE N =1 L [FME.
(i) SU(3)/SO(3), SU(4)/SO(4)(~ SO(6)/50(3) x SO(3)), Spin(7).

D55, SUM4)/SO4) & Spin(7) (TN HHER3) 12DV TIE, HB N\ =n/(n—1)
DAL T 256 THZHZ LIWTHERLTHL.
PLE®D (1)-(iil) ® Y &2 A2 TOWROVDIERDONFRZERTH 5.

(iv) FEE2 OBISNEDFRZER] G2/ SO(4).
(v) B3 DB REY F 2= VSR SO(q+ 3)/50(q) x SO(3) (7272 L ¢ > 4).
(vi) BEEA DL EDD (1),3G5) ITB X Wb .

KENTFEL K ABRB X512, (iv) D Gy /SO(4) I LTIE, F 4. TR 7= 5 % E#
AT ZeT, HWE(N)ZFOZ 2R E5. ZATEHL2 (1) DFEAEEKD 5.

%% (v), (vi) DFEICOWTIE, SRV ik (FHEFRIE DAL T 2 FH1L
%) THE (N) ZELDIFHE LW S Elbh s (BlZIX, (v) DZL D56, R4
FEREIDAADPRATOEMG EM 2 X720 e FTETO2 5. FME[13] 2SR LT
JHE72WV), HE (N IZOWTE, AT T YDELHLS, E5ICIHNI L LrEDE
AEZATWARW (EH1.2(2)).

4.2.3. G,/SO(4) DIBE

RS 2 DB BIFRZERM] Gy /SO (4) DHE (N)) 2EO Z 2 2RI, 5 FVERR
DIAAF : Gy/SO(4) — R™EZE - T, R4.7(1) IXHDIF 12 +35%M Qr < Brg Zifil:
TR 5. A0 & E o THRMINCEE L vwolg,

Br =min{||B(Z,2)|2 | w € M, Z € T,M with ||Z|| = 1}

DEZ BEARRNCIRE L THID THE (N,) 2B 2N TE S, LEIRTDH .



Gy/SO(4) D=2V v FZERADERIZDIAALZ BARRNIIRD X5 ITHRT 5.

o X7, B 6D 2T RITIEa v FERSIRZER SL(T,R)/SO(T) & Z 5. £DA
Y b u E—REOHLE (R-Z2/]) O, XFFR-ZEfH & L CEAFE S 7 A< 0%
BRI G3(RT) 2B 5. ZOEDIAAE ¢ : G3(RT) — R 2 &L .

o BINELY —HEGL X SO(T) DERHE LTEBHTE 20T, G l3EMES I A~
SRR G5 (RT)ICERICIER S % . 2 OEH 5 HaE 2 72 55 2 ik
LD, ZRUINFRZER] G,/ SO (4) ITFRAIT 7 % (“associative Grassmannian”
YIMENTWA), TEBE TG T G5(RT) o G5(RY) 2813, 27213
AB L Gy/SO4) — G3(RT) BEHN 3.

o Gy/SOA) B R ANDHFERIIDIAAD
d:=por:Gy/SO4) — R

tiaibé. EREOETH S ZHUIFRZE R BRI > TWT, RS 25 r
PRETD : G3/SO(4) — SH(r) NDFHERIIDIAADEHZ 5.

78, Ga/SOA) IMFRR-ZERI TRV L EBFAL TH L. ZOHRIEIDIAAR DT
RIZHER B X 5 BEELRHEE 2/ > T\ 5.

fhRE 4.11 ([13]). KD H 3LD.
(1) : Gy/SO(4) — S2(r) IZMNIDAATH S .

(2) @ : G2/SO(4) — R OB _HAEX B IZFFH (isotropic) TH 5. DED,
EED w € G2/SO4) L EBEDHAER Y v € T,(Go/SO(4)) 1T LT,
| B(v,0) || 1F—EEIZ7 5.

AR 4.12. PN IROER ([31]) 1 LAUL, MFFR-ZEH DIDIAR o : G5(RT) — R
BIREANDHNIDIAAZ G Z 503, (1) DHEEIZZ DFEEDEZENRIFH TIER WS,
F72, 0 G3(RY) — R¥IIFEHFHITIER .

A 4. 11 DREINCIE, R R-ZEM D&M 2 il & U 7 ERIR ORI RS2 % . 5F
M (13| z 2L TIHE 0.

S HATRO T LD, Bo = |Blo,o)|2 £ 725 DT, ORI I
PETED. ZOEKRNBMEEZINVT Qo < fog THLZ L EMENDDI I ENTET,
ZORERE LTGy/SOU) HHE (N) 2RO Z LB RTIENTES.
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