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1 FLC®IC

Ak, EECXZ LTV Vb 12 OMEITH 2. HEH O WXEHRMAFAC BT 2 HA, R X 23000 FHZ
BAADRER [1, 2] (ZRUXT 7 7 4 IR AACB T 2Ny 22K L [H— & TH 5 [16]) ZFHEINELT S
BB T 2N Y L 2R OB Z AR U7z [13]). BN v B 2RA 21X, RTINS ISAEERE Al Z BRI
WY % Yy FVEREZRRETH D, BNy LEFREMENS GRLLEZ) M (0,2) 7 YLy ZfED (ZAf) K
TR NVHBEMZ D2 DTHE. INLRT VI YLD T 7RZNLH eI, m-KIN L FEY, e/m-IKIiic
BFENZHEHT 7 7 4 VR RO H N B 2O RSHE & i 7 B R RS 5.

ARTIE, ZAODOWMET 7 7 4 Vi Lt &% O BEERICK S WHEEE 52 5 2 8 T e/m-IEHI DR R
MO O BEREZ, 61T, 77 74 VEERIIB % e/m-IKHOEHER 2 52 5. %z, 1Foh @kt
AEWAY VZRIRLED 3R, A RT VYV NVBIUPEELTAN=I 2 VA DBHIZOWTIHIING., ZhickD, ¥
BSOYIEIR E HET 2RO RMAE r OREEIVRB I NS, 28, ARICBY 2@ R IHic oW T [12)
PSRN0,

AR O OMICEIEZRD. —OHIMER - MR - (LHIC X 2 RRKID Y —~ Y ERAZOMATH 5. 1%
BEAH A TR Y N A DRIFFR AT 2O TFORVHIEE RS X, HRICHTIMREEATLZLT
CNBRAEED ) —< VBRMPEIME 2> TW3 [9, 14, 15]. AMFUIWDIEZ DT 7 7 4 Y0 R ERR DGR
RHIELZDDTHY, 7774 VEERIBY 2EEBOBEIC I DRELFE D TOT 7 7 4 ¥ W5 R
(B & CTHHAMTAIAENT) DATREIC72 5. D HIZIRMEmE L & Z RO MR T 1970 FFUciThbhz s 7 itk
2 M BT BN ORMEE OEHIC T 238 TH 5 [5]. K, ARITdRZ 2O (EFE 3.2) &4
2RO RREDOFARERLTED, I 7 VI X 38R B O—B(broELEITo72dDTHD. —
DOHOBHEE (M 3.4) &, By L@ PEEETH 258N RNREADTRERL TS (eg., 74 v
Yy — - TAFRIPLEEMETH ).

AfEELT, ERPEZRRFRIEILETELIPRDIDEEZ, KPR L ERTH DL TS, eg., © =
(z1,--- ,z,)T.

AW, 7Y LY v AN T = 0 — y FHIE (15 - AT) OXBAEZI 2B DTHS.

2 IEMASAE CBIA Y L2 RIEDIER

RETTHER 2 RN B 7o DI MR F L AN v L ZRADOHGRO MR L D EITH. FEilld [13] 23N
VAN

N % 2n + 1 ZOrEHkik, ¢ 220 LOBYHELG Y §5. (N, &) PEMZRATH 3 2 1%, @FH ¢ BRI
ON(dO)" #0725 1 XMAER 0 D TEEINB L EE2VWS. ZorE, 0% (R #Eewns. 2n+1X
TCIEMRZRER (N, &) IR LT, n JUCHDEMIA L C N 5L2 % > RAUEDERATH A 1%, Bipe N2k
WTT,LC&RBEERNS.



R2"H (= T*R" x R) &M LT, (x,p.z) TZOEENRBERERT O TS, 22T, zk pldzhzh
T*R" QEZEME 7 7 A N—DEERERL, Ths oD% E R ¥ R & &, XylF5Z2ic35. R
LD 1 KM 6 %

0:=z—plde=2z— Zpid:vi
i=1

TEDS. ZOLE, (R, 0) 3EMERATHD, Z OEMZRIKEEERAZ AKX,
PBHERAEZ A (R 0) I LT, 774 N—K

7R SR xR, (x,p,2) — (x,2)

BASY AT 74T —ay (BT 7AN—DBAI vy FAEDGEMNEKTHZ) 252 5. B L R
R2n+l ,

E(:I:,p,z) = (mlvp/vz/) = (p7m»mTp - Z)
BEZDE, THIMOFEMEEBRTD O EME VIS ZRD. 7 7 4 N=FHANDHF
=m0 L:R*™! SR xR, (z,p,z)— (p,a’p—2z)

HERAI Y YR T 7 AT —avbid, ZOLE, ZODOLIY Y RALT 74 TL—arhrbiRB5RD
M3 & BHEREMZ AR R (R2VTL 0) I T2 X TN 7 74 T L — a Vi L IR,

R? x R < R2+1 T, Re x R
LCR™1 2Ly y Yy RUESGEMAL T3, LITHNL, 1Y% > FLER
mi=mor: LRI XR,, am:=7n"0u:L - R} xR,
EIXNEN e/m-LY v Y RAEBRE WS, 22T, 1 L— R ZUEEHTHS.
& 2.1 (13])) e/m-APrv ¥ FAEHKR ¢ & 7™ TR LT,
W.(L) := 7(L) C R® x R,, Wy (L) :=7"™(L) C R" x R,

ZENEN LITHBES 2 e/m-BH & FEA.

L Lo~z VKR E (= EL) %

E:={(pw) € Lx (R! xR.) | dz,(w) — p(p)" d,(w) =0}

THEDS. LIILY %Y FAHIERETHS 2 e h 6, dre(T,L) C E, &k p e LIKBWTRDID. 22T
B, 3picBI57 7AN—THb. ZDILhb, FHER

©:TL—E, v, dmy(vp)

DEKEZEHSOZ L IZEET .
ViR xR, EOVIHT 7 7 4 VHfie L, Py R X R, = E, & - o 1MESE 5. 2O &,

VEn(p) ==y 0 Vxn(p)
WED E L7774 ki VE 28#T 5. 22T, XIZL EORZ WA THY ni3 EDYIKITH 5.
e 2.2 ([13]) % VEIZFETH D, (TED L LOXRZ MU X, Y 12 L
VE(@(Y)) - V¥ (2(X)) = 2([X,Y])

DI DAL,



(E,®,VEP) % e-ITH W, (L) IATHES 28 B3ER L LR (cf. [14, 15]). FARIC LT, m-IH W, (L) 3 LT HiH#
Bl (B, ', V) 230 3.
INHRZ MR E B3 L ETERSAEZDDTH S, R L TERSNELDDTH S, @FmES ¢ 1d
[ELF1 > iRt
& = kerdm, ® kerdm, ~ E, ® E, ~ R © Rl
EHOILWHERETS. 22T, Ehicyry Lo v 2B w ke (n,n) Bl —~< VitE T 5

n

n n 1
w:i= Zd:ci ANdp;, T:= Zdazidpi =3 Z(dml ® dp; + dp; ® dx;)
i=1 = i=1

WD BHRICERINS.
E& 2.3 ([13]) L Lo~y titihZ r DFIERLICKDERT S !
WY, Z) = 1(.Y,0.7) (Y,Z € TL).
IIT, 1, =000 :TL—E(=E9FE 3EEEBRTH 3.
—iz, LY ¥ RIS ZRRE L C R S RATINCRIBEE (21, p,y) VT

L={(xr,z;,p;,p;,2) R |p; = L @, = 2L o= pla, +g(xr,p,)}

" Opy

DESREINB[3,7. 22T, IUJ={1,--- ,n} EDETHY, (x1,p;) & L ODRFFEERTH 3. aa—mglciﬁll
N7V (Z L ERT OO TS,

e 2.4 (13]) g(xzr,p;) Z LORBEKE T2, 2oL %,
2

Z (*)xza o ——— dx;dxy — Z Gpjfﬂp dp;dp;.

i,kel Jled
RY xR, ¥ R x R, DT 77 4 Y EH#
F(x,z) = (Ax + b,z +cTx+d), F*(p,2)=Ap+b.,2 +Tp+d)
B7 77420 %Y FARME L : RV 5 R2HL
Lp(x,p,2)=(Ax+b, Ap+ b, 2+ cTx+d)

BEDDB. 2T, AREAFTHIT, A/ =(AT)", b/ =Ac,b=Ac, d =b"b—dTH?. ZOLMLp 3K
TNT 7 AT —a B EMIEEZ RO (JEoTw & 7 1RD).

TODND % Y RIVERDEREIR L1, Lo BT 7 74 VAT % Y FUAME Lr ik DRI—-HEATNWE T 5 !
Lp(Ly) =Ly TOYE, Lp 3Ny LatR2RE, HEEREORM Fr, ~ Ep,, B] ~ B, ZHRZ| Sl
¥, OB E S, EEER OV T 7 7 A4 iR HRCHE T 5.

EE 2.5 ([13]) My BZRE (MU = {L,}) 2%, V2% Y RAEDEHE L, CR?H 27774 V)L
Fr Y RAREICEDRD EDETTELZSDTHSE. O E, & L, OfED» S, M HIGEELES (0,2) B
7YV h LS (B, ®,VE), (B, 8, VE) 2 well-defined 2% 5. % Lo % M OJFFET L EIELR.

DL LD & DN v L 2R M Z2 50BMEREP ARICERINDE Z L ICEET 5.
(M, h, (E,®,VE), (E', & . VE)) 2~y 2Rk 55, M LOEEDNZ MUY, Z IS LT,

(1) = (2D ¥)(Y), (¢,¢) = (2D ¥)(2), 7(n.¢") :=7(n D 0,05 )
Bl



EHE 2.6 ([13])) M~y LZER M SH LT, BHE3IRT Y YN C B RCEHT S
C(X,Y,2) =1,V ) +7( VR D) = 7(VEn,¢) = 7(VEC).
ZIZT, XY, Z3 M LORZ P ABTH S,
el 2.7 ([18]) BEHE3IRXT YN CIZRAINSEE g(xr,py) D 3 KEHBTH 2 EED k. 1, m iTHL
C (O, 01, Om) = Ox010myg.

T, =l (hel) FRF Oy =52 (ke J) THB. fEoT, CRINHTHS.

3 em-KEIDIEXER

AT e/m-IHIOF RS2 BN v £ 2RO EZ HOTREOT 5. Kz, 77 74 VEERIIBIT
e/m-IRHIDIEHER 2 52 5.

B OBEBHICBWT, ROALY S Y 2D ) BB T WM HTH 5.
T 3.1 (RILTSUC10BDEFEE, eg., [3]) [(t,z) % RSB 2 EAE D TER SRR Y ¥
3 (teR, z €RY). KM dOZEHRE Pt) =X Mt' (N €R N #0) £ T2, ZOLE, FAHED DM
BQt,x) & ri(e) (0<i<d—1)»FELT,

d—1

ft,z) =Q(t,x)P(t) + Zri(:c)ti.

=0
fIOMMERAMNTH 2720, RFFETFLVL C R 22, LizxLTh 28~y Eit&, (B0, VF)
Y (B, VE) RrhehdigEgRr 35, ¥4, p= (&,p,2) e LEtY, &= (T, ,%,) €R?, p =
(B, Pn) ERP 2T 5. UTTEFRADICBT S LITHBELE m-EEICOWTORRERN 2, (9, VF) &
(. VE) 2 AN LT+ 2 2 2T e-IEHICOWT b FAREDFEEBR D 75 2 L IcHE T 5.

T 3.2 ([12])) rank®’(p) =n-—-1r35. £/, pRBVT ker®(p) 2RD L LONZ ML X £ 012
L,

T(@(X) (), (VE 5P (X))(D) # 0 (1)

DBIRDILDOET B, ZDLE, REDT 774 YR p = (p1, - ,pn) EZDPXNTHZ R D = (21, , )
FRDBETIEICED, UFHRDD: 2EFEpeV C L, 06Uy CR, (P2, ,pn) € Us C R L BEL

(,DECOO(Z/{l XUQ), kl,kQECOO(UQ)
DE LT -l 7 (V) 28

2 =2 (p) = ka(p2,- -+ ,pn) + (1 — k1)o(EV/DP1 — k1,02, -+ . Dn),
D1 Z kl(p27"' 7pn)

Ag) := det [dnT"(q)] (¢ € L)
Y¥ay, 3.2 BT R0 (1) okl
H(@(X)(®). (VE 5 (X))(P) = 5(XN)(P)

4



LB EMHErD NS ([12). FICLT,

_ ’ ’ ’ _ 1 _
(2(X)(D). (VX(» Vi ' (X))(B) = 5(XXN)(P)
DD 0. FUR - R & BHLEE [8] 25, movY v ¥ RAVER 1™ 58 §ICHEWT Y N X DRI S ¥ #51F
HTHBZrld, KBEHDZL LFAETHZ LS @ dA\(p) # 0,
T(O(X)(P). (VE (5P (X)(B)) =0,
T(®(X) (D), (VX5 Vim @ (X))(P)) # 0.
ZDGE, 77 7 A VEERICBT S mEE (EMRT VY vr) O EEET T 2 IXEMICIERRETH
5 —HTZFNIEMLZDIDTH 3.

BEHRMENICHZE 2 5 ETlE, WAy B EPFEEMETHIERETIILEZEHATHS (749> v—-
5 AR RIRLEEMTH 3). hIREEEMET, rankd'(p) =n— 1 THB LET 5. O TRHELARIT A D
MR RAEA (N =0} LTE¥RICKRZ D, )\ =0 KEEKEEEZEHATE RV, Zokoid Bilinigs
LT, FREEEGHE LIZBWTEIIT 1 DEDZRARTHEGE5%2EZ 5. ROEHIIZ DGEICBIY 2 EER %
RRLTED, ZhEERY 72 ) T 72 X3 EBOB/NEDOZEDONRE L CORESTTHH 5 [17)].

FIE 3.4 ([12]) rank®(p)=n—-1v35%. F7, pEADDOEEDR ¢ IZBWVTkerd(¢) 22 L LORZ
U X £ 01TRL,

T(R(X)(q), (VE (@' (X))(q)) =0, 2)

T(®(X)(P), (VE (5 VEn @ (X)) #0 (3)

BERHIDL TS, X612, pORATRESES S(rm) X LICBI 2RI 1 OFDEZHAETH S L RET 5.

IDrE, TIAVEERp Y c EWOETI LI, UTFTHEDD: B3 peV CL, 0cU; CR,
(]_727"' 71_771) GZ/{Q C Rn_l Zggﬁ
(NS C’OO(Z/Il X UQ), kl,kg (S COO(UQ)
HHAEL T m-IBi 7™ (V') 53
’

= Z/(p) = kQ(p2a e 7p71) + (pl - kl)(p((pl - k1)1/37p27' o 7pn)

THEZONE. ZDLEEIHIT, ¢ DHEABICHT 2 MERBIIILnTHS.

4 HEAEOANEMRIVEOY FT X MEK

2HITHZ LS, BNy L2 M I3y LEFE A I RT VL CHEED, Zhaidzh?
N, BN 2 XB L3 KEEBTH 5. AFHTE, ZhoDXd5 2Ny 2K LT L e
EH 3.2, 3.4 DEIEHIZOWTHANS.

SEFE 3.2 D4R (1) ICBY 28 7(O(X), VE W' (X)) i3 h & C ZVTRD LS ICEZMA 2 LN TES.
R 4.1 ([12])) M EOFEEANRZ P X 2L T,

T(®(X), VE &' (X)) = }L (C(X,X.X)+ Xh(X,X)).

LRomED k512, EH 3.4 DMK (3) KB 3R 1(B(X), VEVEY (X)) 2 h & C2HVWTET L
EZoNBD, TRIRARETH S, LrLEAS, h C LEBICRITHNC GBI 4 JOEEMTH 2 M Lo
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ABET VY INADFIELET, TALEHWERRETZIAEZIONS. ZOMBICOWTHIEIZ RO RMYD
BLEAPBEZB.

At ZARR 2 1%, BV —~ Y EHR h 23R (0,3) 72 VL C RIBA B2 N O Z ¥ 20w, JRFEHZ R
B ZORIRIGETH .

LINda>y b5 2 MR MFEENR B IENHZEE p: N x N = RICE > TR T s A HiEH 2k D2z
BUEANCIRTWS [6]. N EOXRZ MU Xy, -, Xy, Yy, -0, V) IS0 CRIEK

plXy - XilY1-- Y] N = R

pIXL - X[ Y- Vi (r) = (X1)p -+ (Xi)p (V1) g - - - (V) g (005 @) [p=g=r (4)

TERTS. BBp: NXx N RPaAV IR MR THE 2, TEDOre N2 N EOXRZ MU XYV Tkt
LTRZTe 22N ¢

(i) pl=|=](r) = p(r,r) =0,

p
(i) p[X|=](r) = p[=|X](r) =
(iii) —p[X|Y] & N Loy — ‘?/5‘[‘%’5‘2@6.

ay b7 R MEBUIRE 2R E BRCHFET 2, ThbE, ZREICaY IR MIBMREZ N E, a v
b Z 2 b EIBOEEHE h X (0,3) 7Y VL C R BRICED S [6]. ¥iic, SAbhkitmhk (0,3) 7YYL C
EEILT 2L 5%ay b 2 X MHEBEMHKRTE 2 Z e BHsTWS [10].

RO Z R E AN v L ZRHRDIBEIIIEEHER I a v P S A VEBAEE D, cheEkEhrh T L vy
BAN=Y 2 VALIEEX A N=Y 2 VAWV, HEICE AR, EEXAA ANV R3a v 7R MEBODSE
HERONT (i) & (i) OAERZL, TOLSBBAEH > b5 2 PR IEENS [13]. BNy 23RN
By ZATIERILRGE, EEAAN—Y 2V AR T LIV EAN—I 2 VA T 5.

WY % Y FIVERGZRIA L C R2HLICH LT, IEEXAN—Y 22 D: Lx L - R

D(p.q) = z(p) + #'(q) — =(p)"p(q)
TERINDS. DIET 774 AT % Y FARIED FCALRD, M~y 2k M ETERS NS [13]. M

FOEFME A N—T 2 V2% Dy £EL Z2IZT 5.
IE¥ERX A N=T 2 YA Dy 13Ny LiEtE h EEFEEIRT YV C Z1ETT 5 [13]
h(X,Y)=-Dy[X|Y], C(X,Y,Z)=—-Dy|Z|XY]+ Dy[XY|Z]
ZOEICLT, X4 O TERINZ2BHKOMEEZSAEKRT, he Clday b7 X MEROMAETERE
INBZEehBbrs
[4] TiF, FREDES5%ay s 7R ML EINE T VY MOV TOMEITbHhTED, 2~ FF R b
BB OMHEETHRINE ATV NVE DDA TH B e BAHEIRTWS., BGPEHEZKE O TL <>
BAN—T 2V ATIRING DD F Y NVEBEATLEY, ZARIEEAZ AR T Y LRIz VwWI e %
BERLTWS., ZORERICNHEZIE, SOTFHZHEE (B XA v 2 Z2EK) _ECTRFNCEER O 4 JCERER T £
DT VIV TE W bbb
FUINDRODICEER A N—T 2 VR BERREZ D, LT ELNS.
T 4.2 ([12)) X, Y, ZW % M LOXRZ MG T2, 2O, XHBWLHID .
, 1
T(®(Z),Vy ®'(W)) = —§DM[ZIYW], (5)
’ / ’ 1
m(®(2), Vx Vy &' (W)) = —§DM[Z|XYW]- (6)
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% 4.3 ([12) M LOREO~RZ P X K LT, KAWD 1o :

r(@(X), VE #(X)) = 3 Du[X|XX], 7)
H(®(X), VE VE #(X)) = L Du[X|XXX] ®)

AR 4.4 6] 1ZBVT, LINEa>Y b7 A PHEBD 4O 4 X7 VY LVOBFRZHANTED, KT B* 725 4

K7V (1] TEAN=FLy b T Y VLEEEhTWS) ZEALTVS. EH 4.2 %R (6) KDDL

¥, B* =0 (M RPEHZARIATH 2855 ICEKERD) BRETH S Z e PHLATED, ZOEKT, %743
DR (8) LI X 2FELEIED 4 KT > Y MTHL B KM L7z 8 DIck o TW5

BE XMk
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