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ABSTRACT

In this paper, we mainly discuss low-dimensional solvable complete Lie superalgebras
over the complex field C. Solvable Lie superalgebras whose even part’s dimension is 1, or
odd part’s dimension is 1 or 2 are discussed respectively, and the structures of these com-
plete Lie superalgebras are given. In some cases, general methods of determining whether
a solvable Lie superalgebra complete or not are given.
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1 5]

ZEAKRET 20 ML 70 R, HTEYEETEFEENNA, FE
S5FRESHF AT LEETYNBR, BHEERAT EEREMHR
+HER, FERBTREMORE Hd, EZBRENFREE L, 1977 F
V. G. Kac SERHHFESHREAB LA RELFERFM P RREFER
BEXHIBR(Z L14).

FLONFEMESTHRNFTHEREF A TEERM ELER,
KHAE. ZREZANBAT, TEEREMTAE 80 FAEHIRE T FH
B BCR (S RIS)-19D). A FERE, &ELFEE T & ZRERE LA
FET &8 RBMHR. FEEE T HImE R4ET & EERER K
—te B, @RGSR HIE B U R F A ¥ B ARE 5 Heisenberg B
B — R & FEAREF-LREFNSRES L3), [8)).

BEE SHRAEZS B 2 R B RIE, 1997 ERME, HEBEELS]HX
REMTEASREHITT 228, K. Bauwens ZE3[3]FiT8 T ASELCH 2 1
TR 2B AR E A 232K, 2005 £ W. A. de Graaf ZE3C[6]F A H T HARE LEH
AT 4 MATRERBM AL AL FET R R AR T &8, Edxt
AREERENER. FRERNSREE BATRTETEHE L &7
HWAEHR | 2 M=HTREERY, B3 TE-LHET, TR T&ZTEA
BRBGENABER, FAAHT —RRENTTHT S TERBNSEN.

A0 F M F REEATHRE A, 85 C 2 ZHHE.



FRBEXFATHRL RETHAEFRRENAL

2 PEmMIR
AFHARMN SEERBMEN—BEARENEALE RHEE, g
X 5E AL R ERARHERI(S 2], [10], [7)).

EX 21 — MR L —AZ, MR L = oLy, ¥, R A L,
Be Ly a,B €Zy, WA [A,B] € Lyyg. BRI L R—NFRRHK, BHHEEH
Acl,BelsCelLl,aBycl, LREEHE[,)HR:

(A, B] = ~(-1)*[B, 4],
(=1)*[A,[B,C]] + (-1)#[B,[C, Al + (-1)"[C,[A, B]| = 0.

FAk Ly & L 491835, Ly & L #F3.
BRELR—ANFERE W L B—MERY L; EHHEEATIEE

7 L&,
EFERH L= L0 L; F, % x1,x € Lg,y1,y2,¥3 € Ly, ERZEREN
X, BRIMELU T ZM 444

i, [x1, X211 + [x1, [x2, 711] + [32, [y1, 3111 = 0,
[xt, v Y21 + i, vz, xiJl = D2, [x, 11 =0,
1, 2, y311 + 2, [y, i) + D3, D1, 3211 = 0.

AHHEH 0,0,1),(0,1,1),(1,1,1).
L#)—A ykKFF D £¥# D € (EndL), = (g € EndL | g(L,) C Lo4,,Va €
Zz}, #Eﬁ&

D[A, B] = [D(A), B] + (-1)"[A,D(B)], VA€ L,,BeL.

i© (Derl), A L ¥y KFFHIES, Derl H L )T FEERE. NF
DerL = (DerL); & (DerL);.

FREAN adA, A € LIS T4 L FIART, 741 adL = (adL); ® (adL)y.

ENX 22, B3 ERKE L AFREFT & OFF), HE—BLK L 1255
LW =0 (& Lk =0), WA L HTHEG (RFLH).



ERMRAREBLIRX IR e S BB E

ER2L 2R L=L;oL; ARF LAAREFERYE, N LRETHG LA
1% % L RTRE4Y.

EXN 23 #FRRKL= Lo L T SAK, B C(L) =0, & L HFTA 54
RAFT, B Derl = adL, Wk L H T & FRKH

EE22 (NEERREL=K 0K, £ K, K, R LOMALER, U L 24
L BILE K, Fo K, AL

PTRAHRESLR C LiTR, F EFEAL L EFMEN.



RRINTE KZH 83 RETTRRE R ZRALHE

3 fRELEECH 1 /A A

EAVPRMNEEEBELETT | HZBRY L 5EREBEX(20,FT
[0k

SIE31L K LRKCLGFLRK, dimL; = 1,dimL; = n(n > 0). &
(L7, Ls] # 0, WA [Lg L7] = 0.

W a1y ALEIE KF xely y,...oyn € L, HFIE 31 TH, 4
[Lr, Ly] # 0 B, x € C(L), Bt L AR T & ZEAEL
32 & L=L;oL; RFRERYE, HR dimL;= 1,dimL; =n(n>0), W%
n>18, L AR TEFRNREK.

iERR: MRS 3.1, AFHE (Lr, L] = O IETE. ’ x & Ly &
4 (L Lyl = 0 BY, F x € C(L), Bk L AR E&FBREL
% (L Ly) # O B, ATIRAF SRS LR ALK & AF. adx ERTE L;
EHET L; B a2l ARHEE, M RRERETE 528U
R R LR, ERIET % Ly 0, TR ad,x R BERRE—/MER
BHERE J, R L BEE v, Y0
A

A2

MWEJ= xR, WEE xy) = Ay i=1,2,...,n. X

A,
BRRA£0,i=12,....,n, BWE CL) #0.
& D, € (EndL)g, B Dyx=0,Dyy; = iy;,i=1,2,...,n. #

Di[x,y;] = idiy; = [Dyx, ;] + [x, Dyyi]

8 D, € (DerL);.

R3] {35 D, € (EndL);, H ¥ Dyx = 0,Doy; = y;i = 1,2,...,n, WH
D, € (DerL);.

HAh=d=- =2 B RIEE D, WA D ¢ adlyg. AR, & D, =
admx, WHEHLE m= 1 =L == £, F/E!

HEELje(l,... ), 18 4 2 4, WEE Dy, I8 D, ¢ adL);. AR, ¥
B 5= FE!



PRI 2 B8 30 LT E & E BT E

Rk, % J 23 AR, B (DerL); # (adL); &0, L AR E&ZFBRE
A1
Q%= *f],wj%—¢%$%m@@zaﬁﬁ4¢aﬁm

A
»n € ).

¥n>28 A+ 1B, % D e (EndL)y;, Hif2
Dx =0,
Dy, =y,
Dy, =y1 +y,

Dy, =y1+y;+ -+ Y
52

D[x,)’l] = '1}’1 = [styl] +[styl]y
D[x,yi] = Dyi.1 + ADy; = y1+y2+--- + Yy + A1 + - + )
=y + 1+ A) + -+ i + ) = [Dx,y] + [x, Dy}, i=2,...,n.

W51 D € (DerLyy, B 5 RUEE D ¢ (adL);.
MiZAn=2HA=18, ®D e (EndLy, L#L

Dx=0,Dy,-=y,-,i= 1,2.

A% D € (DerL);, {B D ¢ (adL);. B J B—ME/RGERN, LARTE
| ZEAM
| Ji

J
| GFI=| T [ HERLRARERLR s> LERn4ne 4
3 Ji
| "s=n,ﬂﬁﬁj,1<j<s,ﬁrj>l.
s L B D, ff D RGIEG N E/R LIRPTH R0 Fr i b, &
HW Q) PHHAENFFHEM. B4, 7740 D € (DerL);, B D ¢ (adL)y. Bt L
A5ed. o




ERIMAE KT8 TR mT R e R FBICEIN 2

L b AAMUER LOERIT D, AR

Dx =ayy, ++- + ayyn,

Dy,‘ = b,-x, i= l,...,’l.
WA F e 3.2 FH=MER: B5E 3 J AN AEREN, B Dlx,y] = 4Dy,
Bhi=0, i=1...,n. AT D = ~ad(y; +--- + §£y,) € adLy.

HR M7 =N ERYPIERER, B Dlxy] = ADy, & by = 0.
Dlx,y;] = DOu-1 + Ay), B by + A = 0, T b; = 0,i = 2,...,n. D =
ad(myy; + -+ - + myy,), KB my,... ,m, iHE

..................

BJE, 4 J EHEMERARE, A ENERARDPATE, AETH
b,' =0,i= L,...,n HD= ad(mlyl +--- +mnyn), Eq: Miyeee My ﬁ/@

md; + m = —ay,

...........................

...........................

U FATRT AR 2], DerL; = adL; #R ALK
WAEEH 3.2, WIRAIR F L RBEEECN | HT&FBRE, W LHE
WAL H L ELEEML: [xyl =y, HF 5y HAR L5, [y .



AR K2 B R 3 RHE T i e R F A BHHE

4 FEHAFRHFERL

"L

= Lo Ly B—A n BZ@AY, Ko [ = 0. FL L, W HZE#EA

B LR n EREAEL RIEXS), TR THAEE.

EHE4.1.

G):
G, :
Gi:
G}:
G::

G;:

BUIRIT N THRIEERENIET:

[x1, x2] = x13

Gl oGl

[x1, x2] = x3, [x4, 11] = X1, [X4, X3] = X3, [x5, X2] = 32, [x5, x3] = x3;
G, 0G0 G);

[x1, x2] = x3, [x1, X3] = x4, [x5, X1] = X1, [X5, X3] = X3, [X5, X4] = 24,
[x6, X2] = X2, [X6, X3] = X3, [X6, Xa] = X4

[x1, X2] = x3, [x1, X3] = X4, [X1, X4] = X5, [x2, X3] = x5, [x6, X1] = X1,
[x6, X2] = 2x3, [x6, X3] = 3x3, [ X6, Xa4] = 44, [X6, X5] = 5x5.

L G RFAEN i 0F RERE x5 & G H—t1 K

ML

EH 41 PRIARSAEERESAEL 6 BAHATHTHTEE

ZEAHEM IR




R KZH LR RAEAT R e R A B

5 FEHESCN 1 RARFEAK

AV EXRNETHERET | HTREBAE L BAIVES LT RS
Fkitie: (1) L; REBERE; Q) L RESERY, (L1, L7120, B) [ AR
E&ERE, L, Lg) # 0, [Ly, L7l # 0; (4) [Lg, Ll # 0, [Ly, L;] = 0.

51 L REBZFRH
BESL BAERRKL=LoL, AR LGRRBRERIE L RTATY

L#E. % dimL=n, 0 L RX&HFRKEE BRE dimL; =n, [L7,L;] =0
H dim{ad;_x|x € Lg} = n.

WERR: ] xy,...,x, & Lg FI—4H, B dimL; = m. BA [; RE2AY Lz,
Ly R HBERY, MAMERERTA LHEER 1 48, TR L; B 14K

LR EM. A E Ly 9 Z v, oom B A, A € L, 1 [x,3] = A(x)ys
Vx e L3

%ﬁa}: Yis Yj € LT’ ﬁ D’u)’;] # Os muaﬂ D’u)’j] € Lav ?% [D’Hy,l]’l‘ﬁ] =0.
Ve € Ly, 81 [, y0, 3] + [ 3, y51 + [, i), i = 0, 73
i yiDye + 4D yiDy; + Ajs y)lyi = 0.

BHTF yi,yj 01 & Ly FIETTE, NRIEIR i, j, k REAER], 2T LB R [[y, vl 0] =
0, k=1,...,m B [y;y;] € CL).

FEH C(L) = 0 BALFHE [Ly, L7] = 0. E FEAHE S, &% [Lr, L;] =
0 & fALH.

VD € (DerL)g, & Dy; = k}_:l auyr. B Dlx;,y;] = [Dx;,y;] + [x:, Dy;] 3

Ax)Dy; = A(Dx)ys + ) adelxi)yie
k=1

RIE y RETR

Ai(Dx;) = 0,
aj(A(x%) - 4(x)) =0, j#k.

% Dx; # 0, Wi Dx; € Ly, %1 [Dx;, Lg) = 0. 7 Vj = 1,2,...,n,2{(Dx;) = 0,
&9 [Dx;, L] = 0. Ifi Dx; € C(L), BI BT C(L) # 0.

8



PRI AL 83 IRET 2 & FBREHHE

ERE 2k 40 - Ax) =0,i=1,2,...,n, W [Lgy; -y = 0, Wi
yj -y € C(L), Wi tF C(L) #0.

B, % CL) =0, WH Dx; =0, i=1,...,n; B j# kB, a5 = 0, HGI B
Dy;=a;y), j=1,...,m.

# L 5%, Wi D e (adLys. % D = ad(ayx; +--- + a,x,), Wil Dy; = a;y; 18

[al/ll(xl) + 0 4a,i(x) = apy,

..............................

al/lm(xl) +oe +an/lm(xn) = Amm-

M EAEE—HME (a,...,q,) BENE
Ai(x1) ..o Ag(xa) Ai(xy) ... A(x,) an
ank| ¢ .. i

An(X1) ... An(xn) Anlx1) <o An(Xy) Qo
SR, — 75T, HR kadyx +-- +kpadx, = 0, EF ke Ci=1,...,n 1
B [kyxy ++ -+ knXn, L7] = O B kyxy + - - + kX, € L, 18 ky Xy +- - - +kox, € C(L),
LE&EBh=-=k =0;7DJ—75E,XTE§B/‘]XGL5, FEL,... ., eC 2

x = x4 +1X, B ad, x = Liad; x;+-- - +l,ad, x,. B, dim{ad, x| x € Lg} = .

HL (a1, Q) 590 m B BALFERE R B 5, RIARIE

= rank

Ai(x)) A1(x) l 0
I olEL ]
An(x1) An(xn))  \0 1
Ai(x1) Ai(x)) (1 0
#wEl | {] | BIRKREH TR, AT m=n.
Am(x1) An(x)) \0 1
RZ,% dimL;=n, [L, L] = 0 H dim{ad, x|xe L} =n, 1T L E L7 L
MIERRSEE AN, B A, A, REHETKN, ATHIRL L {— A, i
T L PHEEREE X, ... x, 8 W) =6 i,j=1,...,n. Bk LHEH
Ayl =y, i=1.,n 0K L EEEFERENEN, RIEEE 2278
L B5E&H. o

RIEAE 5.1 R4 & L B L REHFRHHE dimL; = 1 7
BEEREN, & dim s> 1L, W L —ERREEFEAL.

9



FRIRAKET LRI IRETR TS FTERENHE

52 LyRR&EZRE, (L L1+0
BAVERE BN G RTEEZREERNER
31 5.2 [10] & g R—ANTHHTEERE, W g AN
g=hen,
E¥ R g )~ AMEXAE TR n & g WRAFEZREFRARL).

WES3RL=LoL; R—NFEKHK, BdimL; = 1, [L;L7] # 0. & L3
RITBELEFREK LA SR Lo =hon ﬁ‘f‘f'fc%ﬂ/} x € Lgy € Ly, #iX
Lyl = Ay, WE A#a(@e R n £ T hIRFEEHFE~MRH, LRE
HERARHK

R HE EELMFL:E x+ky € CL), HF x € L;y € L7, M A
[x+ky,yl =0, [xy] =0 H k=0, xe C(Ly), N\l x=0, T& C(L) = 0.

IR, ZRFT: VD € (DerL)g, Dl € DerlLy = adLy, FI & Dy, = adx, X3
A x € Lz. B Dly,y] = 2[y, Dyl &

[x, v, y11 = 2200y, ], BT [Dy - A(x)y,y] =

i Dy = A(x)y, T2 D = adx € adL.
B [, [x,y)] = [[h, x],y] + [x, (B, y]), Vx € o, h € b, 1§ (R)A(x) = 0.
M Veel, FEheh, 8 ath) # 0. FH A(x) = 0. B0 [x,y] =0, Vx € n,.
VD € (DerL);, & Dx = u(x)y, x € Lj; Dy = 3, X,

a€h*

Vx €1y, heh, i Dih, x] = [Dh,x] + [h, Dx] &
a(Mu(x) = u(x)A(h).
BRazAHEux)=0.80 Dx=0, Vxen,.
Vy € L3, h € b, 8 D[h,y] = [Dh,y] + [h, Dy) B

) Y 6o = HB Y1 + ), @),

aeh aeh*

M
A(Manxy = p(M)y, y] + 2A(M)az xx, (@ = 22)
Ah) - a(h))ag,x, = 0. (@#21)

10



ERMIEA T8 IRETT R T B FBARHBE

W u(m)y,y] = —A(Wazx, B« # 24 B, a, = 0, BTl Dy = ay,x.
Vhy,hj € b, B Dh;,h;] = [Dh;, hj] + [h;, Dhj] 8

Alhju(h;) = pChj)ACh;).

E[hyl=0,Vheb W0#I[yyleCly) FE BWFEERe, FHE Ah) 0.

£ uh) =0, M a5; =0, ki D= 0;

# u(h) # 0, W4 m = -42 By Ahu(h) = p(h)A(h) 50 ACh;) # 0 B,
phy) # 0. B 420 = 400 LB D = admy € adLy.

FTLL, BT 197488 DerL = adL, M\ L B 55 & . 0

WIEL A, BAEEH 4.1 PHTTHTE SR EM L, 7TEBEIL
THZEBRE

(1) Lg = G}, | [x;,)) = Ax)y, i = 1,25 [y, y] = kyxy + koxy # 0.

#(0,1,1) 3

ki = =2A(xp)ky, A(x1)ky-= 0,
ky = 2A(x )ky, A(x)kz = 0.

Ek #0, M A0x) = 0, AT kp = 20(x )k, = 0, F/E! L k, = 0. BLEFF
ky # 0, BT A1) = 0,A(x) = —3. BL y R =, WHFERK

1
L: [xlsx2] = X1, [xz,)’] = ‘E}” b”y] = X1.

(2) Lﬁ = Gl, :& [x,~,y] = /l(xi)y, i= 1,2, 3,4; [y, y] = k1x1 +k2X2 +k3X3+k4X4 *
0.

i (0,0,1) 8 A(x;) = 0, A(x3) = 0.
B 0,1,1)#

k2 =0, k] + 2/1(X2)k1 =0, A(x2)k; =0,
k4 =0, k3 + 2/1(X4)k3 =0, /I(X4)k1 =0.

F ki #0,ks 20, U Axp) = —%, B Ax) =0, FEVEBRET ki, ks IEER
4 0, Hk el AR R FRAFMER(ER, SN2 RE):

1 1
k3 # 0» kl = 0; /l(xl) = 0’ A(x4) = _59 ﬁ kl ¥ 09 k3 = 09 /l(xZ) = —E’ /l(x4) =0.

11



EEREXFRAERL RETHAEFRRANAZL

HTEE, Uy 8 = NEEERY

1
L: [x1,x2] = x1,[x3,x4] = x3, [x2,y] = —3% b, y] = x1.

B3 L;= G;, 4 [yl = Ay, i=1,2,..., 5 byl= i kix; # 0.

i=1
#H0,0,)H% Ax) =0, i=1,2,3. '
H(0,1,1) &

kl' = 0’ i= 1;294,5;
ks - 20(xks = 0, j=4,5.

BT ks # 0, BTEA A(x) = 7, A(xs) = 3. By Uk =, WHEBRL

L: [x1, x2] = x3,[x4, x1] = X1, [x4, X3] = X3, [%5, x2] = x2, [x5, x3] = x3,

1 1
[x4,5] = » [xs,y] = ik 0,y] = x3.

WEA KA, % L; REEERE GLGLG! A, b BRI AR
R4 53 i A 2 o K, BHETHREEHTERA

53 L ARZEEZERY, (L5 L5 #0, [L1, L7 #0
BRRIEX(6), TR TR,

S 54. AT RAA RHTRL 4 TRERKN DX, L F o] RAFHEH
i85 jRERH

gl RIMEREI=1,234

g [x,x]=x;

& X, x] = x1,[15, %] = xp;

g [x,x] = x, [x3, 0] = ax; + xp;

g5 [, x]=x,00,x0) = ax;

g 8198

g5 [, 1] = x1, x4, 1] = X0, [, 33] = 33

g [xa,x1] = x1, (x4, 1] = 33, x4, 03] = —axy + (@ + 1)x3 (a £ 0);

12



HLRMFBEKRET LRI IR R T & FRARHTE

4

12.
8 -
13,
8-

14 .
84 ¢

&
8"
g
8"
g
g
&

1.
84 -

[x4, X2] = x3, [x4, X3] = x3;

[x4, x2] = x3;

(x4, 1] = X3, [x4, X2 = X3, [X4, X3] = ax; + bxz + X35

[xs, x1] = X2, [X4, %] = X3, [%4, 3] = axy + bxs (a,b RE EH AHE);
8 08

[xa, x1] = x1 + axy, [xa, X2] = x1, [x3, 1] = 71, [x3, %2] = 325
[x4, x1] = X2, [x4, X2] = axy, [x3, x1] = X1, [x3, 2] = x5

[x4, x1] = X1, [X4, X2] = bxa, [x4, X3] = (b = D)x3, [x3, x1] = X2, [x3, x2] = ax
@#0,b%1),

(x4, x1] = x1, [x4, X2] = 22, [x4, X3] = X3, [ X3, X1] = x5

[x4, x1] = X1 + ax3, [X4, X2] = X2, [x4, %3] = x1, [%3, 1] = X35

[x4, x1] = ax3, [x4, x31 = x1, [x3, 1] = x5

Y dim L5 = 2 B, L RAXBEREATEZREAMER, MAXEZ
AR THETR.
H dim Lz > 3 B, BRI HAE LW T.

(D) Ly BREF N | T8I n, 8 n R x1, %, ... Xper, FR 3, B
e Ly PANEEE, BiR Ly ME4 y. 1R3E Ly TR BAXS (L, L] BEA
B, x.xlcllplzlcnVi=1,2,...,n- L

& [xisy] =Aiysi= 1’29--',’13 )rlIJ

[xi ¥ = [[xi, ¥1 ¥ + s (3 Y1 = 2430y, y] € .

EHEEic{,2,...,n=1}, ; 20, WTTH [y,y] € n, B [x;, [y,y]] = 0, &
[y,y] =0, G5t} (L7,L7] # OFE Hkvi=1,..., n-1,#% [x,y]=0.

RO BE [x.y] = Ay, )] = kixg + -« + ki X, W 2 # 0. FREF
0 # [y,y] € C(L). Jtit, L RZEBRE XM HENA [x,, [y,y]] = 240y, y] BAL.

%% D ¢ (DerL);, Bk 2
Dx;=x, i=1,...,n-1,

Dx, =0,

=2

Dy - 2'

13
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W4 B A [x,,x] = 24x;, i=1,...,n= 1 RILEY, D € (adL);.
A, 52 D’ € (Derl)y, i 2

D'xy =kyxy = kixy,

D'xp1 = ko1 Xn-2 = Kp-2Xn-1,
D'x, =0,
Dy =0.

BT [.y] £ 0, REATH D’ ¢ (adL);.

GELEOHMBERETHAINZERETATRRETEN. 557, 4
=g, 8 8h 8 88 8 & & &) of, BAREMEHHRE dmL; = 1, A
(L7, L7) # 0 FIE R EBAREL

D) M FHKHER, ZATREAN L.

() L = g8: JeifH) L; R T ZMERE G

(i) L= g: 81 (0,0,1) AI /& [x;,y] =0, i = 1,2. i eh

[x29 b’nyl] = [[xz,)’],)’] + D’, [x2yy]] = 0,

A8 [x3,5] = Ay, [x0,3] = py, 0031 = kaxy + ko # 0.
B (0,1,1) 7[8 A =1, ak = 2uky, ky + ky = 2k,
MAEUT=MER EBEE ki, k AEAO):
Ma=0,u=0,k+k=0;
Qa=0,pu=1 k=0
3)a#0,u#0,k #0, ky #0.
VD € (DerL);, i Dx; = D[x3, x1] € [Lg, Lg), FI R Dx; = arx; + arx,. AEK
Dx; = byx; + byx,.
#RIE Dlxs, x] = [Dx3, ;] + [x3,Dx3), 713 [Dxz, x,] = 0, HYLAT X Dx; =
C1x1 + CoX.
W Dxy = dix) +dyxy + dyxs +dyxg, B Dy = ky. il EETEF:JLE’JiX, TR
acy—dy, =0, a1ky + biky =2kky, ay—-by—by =dy,
ds + 2ud, = 0, ayky + brky = 2kk,, ap + dy + dy = aby, (*)
ci+c=d, ay—aby=d;, aa-ay+ady=ab,.

14
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% D e (adL)y, & D = ad(myx; + max, + myxy + myxs), M2 :

m1+C|=0, aml+d2:0, m2+02=0, m|+m2=—d1,
M3—b2=0, my—b; =0, am4—a2=0, ms +my = a,
m3+2/1m4=2k.

R () PHETHEREXRRILY, ME ITHERRILANY
dy =0 (KE 1 d; = 0).

#dy =0, NHH

aky — 2uk, = 0,
aby—a; =0,
k) + byky = 2kks,

1§ ka(ky + 2uby ~ 2k) = 0.

Zky# OF, ms+2umy =by+2uby =2k; B by =0, Ha=0,pu=13
T E arky + biky = 2kk; 15 ay = 2k, EMEF ms + 2umy = 2k 7. Rk, Hdy =0
i, T D—ER—THATT.

T dy = 0 ALK FRE K.

M

abl =a2+d3 +d4,
02—ab1 —d3=0,
dy +2udy = 0,

EE

dy + 2,ud4 =0.

BT p# LB, %% dy = 0, \IE (DerL); = @dl)g; Hp = 1 B, BIF 4 R
—EA 0, At L FEEIEF.
VD € (DerL);, £

{2d3+d4=0,

DX,' = ay, i= 1,2, 3,4,
Dy =bix; + byxy + b3X3 + byxs.

WRERTHEL H

ay=ay=by=by =0, 2a:u=ay, 2ask; = =by,
a4k1 + b2 = (ﬂ - l)bl, 2(13,{2 = _bZ’ a4k2 +ab1 = sz

15




R RAFH LR RETRT S TRRBNHE

# D = ad(-2asy) € (adL);. Bl (DerL); = (adL).
MRS (1), 2), Q) =ZFEE, RINTUBB=ZXAHTENFERL
EPFHTENREE By B - BAr)

1
(1) [x4,x1] = x1, [x4, %21 = 21, [x3, X1] = X1, [x3, %] = 32, [x3,¥] = >
b,y = x1 — x5

1
2) [xg,x1] = x1, [x4, x2] = 21, [x3, 11] = X1, [%3, X2) = x, [243,¥] = ik

1
[X4,y] = 5)’, [y’y] = X1,

1
(3) [x49 xl] =x + axy, [x49x2] =X [x3,X1] = X1 [-xSs -x2] = X2, [x3,)7] = 5}’,

1
ixz(u#O,Z,aiOﬂa=2,u(2,u—1)).

2u
7 (1), Q) FLL x 1B x; - x;, WA AN B ACEE LA

(x6,y] =y, byl = 3 +

1
() [xax1] = x1, [x3, x1] = %1, [x3, 0] = 22, [x3,¥] = 7 [y, ¥] = x3;

@) [x4,x1] = x1,[x3, 1] = %1, [x3,%2] = 33, [x3,¥] = %y, [x4,y] = %)’,
D”y] = Xy.
3T B) BRI x,x0 F x + 2 X0 X1 = 3 X2 M BZEEAH:

1
3) [xs,x1] = 2uxy, [x4, X2] = (1 = 2)x2, [x3, X1] = X1, [ X3, X2] = X3, [x3,¥] = 7

[xe,¥] = wy, [y, ) = x1 (£ 0, %)-
MTTE S 2 £ Q) F u = L HE ISR,
(iii) Ly = g}’ : 89 (0,0,1) & (0,1, 1) AR [x;,y] = 0,i = 1,2, H [x3,y] = 3.
W [x,5] = wy, .y] = kaxy + kaxy, WA ky = 2uks, aky = 2uky.
Bk, ky AEAERS, THEUTRMAMERE:
Da=0,u=0,k =0,k #0;
a0, u#0,k #0, k, #0.
T (1), EEERE

1
L [x4, 1] = 2, [x3, 1] = 31, [x3, %] = 3, [x3,y] = e ,y] = x,.

16
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%% D e (EndL);,

Dx; = x,

Dx; =0,i=2,3,
Dx4 = ~xg,

Dy =0.

KAFA 41 D € (DerL)g, {8 D ¢ (adL);, # L AR E&H.
T (2), BEERH

1
L [xaxi] = %, v, 22 = a3, v, 1) = 31, [, 32 = 22, [33,3) = 5,
1
[xa,¥] = py, [y, y] = x; + s (u #0, H a=44.

VD € (DerL);, Ml D Fi% 2

Dxy = ayx) + ayxy,
Dx, = aayx; + ayxy,
Dx; = byx; + byxy,
Dxy = abyxy + by x,
Dy = (G} + 5
M D = ad(=byx; - byx + arx3 + azxy) € (adL);.
VD € (DerL);, W D FikE

Dx; =0,i=1,2,
Dx; = ayy,
Dxy = 2uayy,
Dy =-2a;x; - Elxz.
i
At D = ad(-2a;y) € (adL)y.
# DerL = adL, \TT L B —E&ZTEAE. WEE S FI x, xp, x B

L

x+ Zyxz, Xy = ixZ’ ‘Z_L.x"" mum%%;@ﬁﬁﬁﬂjﬂ

1
L: [x4,x1] = x1, [x4, X2) = =x3, [x3, X1] = X1, [x3, X2] = %3, [x3,¥] = 2

17




R R FFLIR IR R e & F AR B 2

1
[xs,¥] = ik .yl = x.

(iv) Ly = gi": ] [n,y] = kixy + koxa + kaxs + kaxy, 8 (0,0, 1) AT 5 [x,y] =
0,i=1,23. MO, )8k =ks=ks=0,H ak,=0.H [y,y) 20,8 a=0,X
el hE R a# 0 FE BRHAEE L =¢}' H [y,y] # 0 WZEERHL

) L5 = gi>: HEBEREMEXTH

L: [x4,x1] = x1, [x4, X2] = 2x2, [x4, X3] = X3, [x3, X1] = X9, [x4, Y] =,

3] = x2.
%% D € (DerL);,

Dx; = x;,i=1,2,
DXj = 0,_] = 3,4,
1
W=§M
RAEAT 41 D ¢ (adL);, 8 L AR T &M
(vi) L = g}*: ZEBREME X TH

L: [x,x1] = x1 + axs, [x4, 2] = 223, [x4, %3] = 31, [x3, 1] = X3, [, 7] = 7

.yl = x.
%%% D € (DerL);, HF
Dx,' = .X,',i = 1,3,
sz = 2X2,
DX4 = O,
Dy =y.

RAFA 40 D ¢ (adL);, 8 L A RSE&H.
(vii) L = gi*: 81 (0,0,1) AI78 [x,,y] = 0, HUlt x, € C(L), ] L RFEE.
MET T, #E L IARTHBFREUAREEZERY B
dimL; = 1, [Ly, L7] # 0 MEHAEIT 5 B&ZBAH, RURHEAE ; =
g 81 MEET.

18
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54 [L5Lg]#0, L1, I;]=0

B ox,n Xy, B LEE B 5, x, € Ly, y € L. BE L, fAH
FRABETUEE—Dn+ 1 EHTRERY G XTRE )] =0, B
[x,y] € Cy KK EN1E.

H— 5, TERAE L 2— MR EMEERE, U G - EEHER
HZXERA:

(L) =04%BNEHCG) =0

) B L 5%, 7178 DerG = adG, X &R} VD € DerG, %

Dxi=X;+ay, i=1,...,n,
Dy =Xn+1 + Ayt1).

Kb X el i=1,...,n+1.
EFEX G LWEHEH Dy, D, 1

Dyx; = X;, D1y = @ns1y;
Dax; = ajy, D)y = Xpi, i=1,...,n0.

)ﬂ‘] D =D+ D,.
Vx;, x; € Ly, 8 D[x;, x;] = [Dx;, x;] + [x;, Dx;) B

Di[x;, x;] = [D1x;, x;] = [x3, D1x;] + Da[x;, xj]1 = [Dax;, x] = [xi, Dax;] = 0.

ﬁﬁ [xi,xj] € La, ﬁ? u Dl[x,-,xj] - [Dlxi,xj] - [xi,Dlxj] € La,ﬂ DZ[xi,xj] _
[D;x;, xj] - [x;, Dz.Xj] € L. ]

Di[xi, xj] = [Dyx;, x;] + [x;, D1xj],

Di[x;, xj] = [Daxi, x] + [x;, Dax;).
Ff]ﬂ, E D[Xi,}’] = [Dxi9y] + [X,‘, D}’] & [xi’y] € L'l_’%

Dy [x;,¥] = [D1xi,y] + [xi, D1yl,
D,[x;,¥] = [D2xi,y] + [x;, Day] = [x;, Dyy).

HT LEE FUGEEic{l,...,n), %2 [x,y] 20, B y e C(L).
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FRMTE A LR R4 i 5T & FBABHHE

& [xis )’] = /{iy, })}\ﬁﬁﬁﬂ Dz[x,-,y] = AiDZy = [x,-,Dzy] % DZ)’ = /ll,'[xi’Dzy] €
[La’ La]’ F}?w\ [Dz}’,)’] =0.

EH Db”y] = [Dy,y] + D’,D)’] ?%

0= Di[y,y] = [D1y,y] + [, D1y],
0 = D,[y,y} = [D2y,y] + [y, D2y] = [D2y,y] = [y, Dayl.

Bk D, € (DerL);, D, € (DerLy;, Al D = D, + D, € adL = adG, Bl G &5
PZEREL

EES55 [10)k g =hi+n, i=12RBAATRLEEREK FERAY
n,i=120g 5 g A#EEREn 5 BH.

% dim L5 = 2 B, BA R FEZERM AT & FRH, FrU ek T
SEEFBREMRNFEMN.

HdimL; =3, AER 41 THEH N 4 WTRETEFTRERE G-
X, X0l = X1, [X3,X] = Xs. 3512 Ly = 83, 83 85, 85 W REIAIN A3 2 P
AEHEEREC:

L2 [x3, 3] = xq, [x3, 0] = %2, [x3,)] = Ay (A # 0);

L3 [x3,x1) = 2, [x3, %) = axy + x5, [x3,5] = Ay (@ £ 0,4 # 0);

Ly : [x3,x1] = %2, [x3, 2] = X2, 11,31 = Ay, [x3, 5] = py (A, A2 0);
L} : [x3,x1) = x5, [x3, %] = axy, [x3,y] = Ay (@ £ 0,1 2 0);

L3 [x1,x2) = x0, [, 9] = Ay, [x3,)] = 3.

BT G ETRE 2 dimn=2, B n? = 0.0 L2, 13, Lt ARAZAR
BMBESRENAIE BAR L) P22 0 MEEMERRNBSRENE
5 X3y, ABETF [, 1] # 0, EULARREH 5.5 40, L2, 13, L BAREENER
.

T L4

X P xy,
X; - x) = Ax3,
Xz P x3,
Xy Py,

WeI% Gy ~ L. B F 4 L] R —1Me& AR

20
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FHX |, VD e (DerLi);, M D 73 &

Dx) = ayx,
Dx; = byxy,
Dx; =0,
Dy =ky.

ﬂ D = ad(b;x; — a1x; + (k + a1d)x3) € (adLg)b'
VD € (DerL);, Ml D 7% &

Dx; =0,
Dx; = cAy,
Dx; = cy,
Dy =0.

# D = ad(~cy) € (adL3);. B DerL = adL.
3 dimLy =4 B, IRIEEHE 4.1, EO8 5 (TR ZREAE GL HFE
g’fﬁ%ﬂ‘]%%} X1, X2, X3, E_ [xl,X2] = X3.

MAL=g,. &, 8 @#0), g, (@#0), g, g2 g3 (a+0) M, FrFEH
FERFANNZERBUNBFZIRENERN x, 1, x3,y, Bt L A5EE.

Y I=g B, x3 € C(L); X Ly = gl* B, xp € C(L), Hk, PR L 36

Ry

Hl;=gl 8@=0), g (a=0), g, g, gl g (a=0) Hf, THEERMNK
RO AZNZEERECA:

Ly:
LS:
L:
LE:
L:

10
L4

13 .
L

(x4, x2] = x3, [x4, X3] = x3, [x1, Y] = 3, [x2, 5] = A1y, [x4, Y] = Aoy
(x4, x1] = X2, [x4, X2) = X3, [x4, X3] = bxy + X3, [x1,¥] = Ay, [x4,¥] = py;
[xs, x1] = x2, [x4, X3] = bx2, [x1,¥] = Ay, [x4, Y] = uy;

[x1, x2] = x1, [x3, X4] = x3, [%2,¥] = Ay, [x4, Y] = py;

[xs, x1] = x1 + axp, [x4, X2] = x1, [x3, 1] = X1, [%3, %3] = %3, [%3, 5] = Ay,
(x4, ¥] = py;

: (x4, x1] = X2, [x4, X2] = axy, [x3, x1] = x1, [x3, x2] = X2, [x3, 5] = Ay,

[xs,¥] = py;
[xs, x1] = X1, [x4, %3] = 33, [x4, x3] = X1, [%3,¥] = Ay, [x4, ] = py.
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7 LY, LS, L], L AR ZEAET, x3, x4 € 1, 1B [x5,x4] # 0, HILENTEHA
rRESHZERRE

xt LS, L), L0 HN A BEREORE, BRENNEZRE n 818K x, 0.y,
Bn ZXH:M, 5 G MEZERERAAEN. A EMNEARTEEHZEEN
.

AT RS E & ERBNMER, 5078 2 %M (Lg, Lgl # 0, dim L; =
1, [Lr, L] = 0 BAFAEE 5 T &FBRERE L.
L 5.6, LHREES ﬂ’?"l‘*fiaﬁlﬁ 1 TRAEERBREAERAHELTH
AT Ho-%:

Li: [x, ;0] =x,0x,y] = --y, oyl = x3
1
l’l . [xls-xZ] = xl![x3’x4] = x39 [x27)’] = ‘5}’, D’J’] = xl;

Ly : [x1,%2] = x3,[ x4, X1] = x1, [X4, X3] = 23, [%5, X2] = X2, [X5, x3] = X3

1 1
(x4, y] = 7 [xs,y] = 7 0, y] = x3

1
Ly: [x4, ] = x1,[x3, 1] = x1, [x3, X2) = %2, [%3,¥] = =9, [y, ¥] = x2;
2

1
Ls: [x4, 2] = 2uxy, [x4, x2] = (1 = 2)x2, [x3, 1] = %1, [%3, X2] = X, [ 33, ] = i

1
[x4,y] =4y, D’a)’] =X (/J # Ov _);

1
Ls: [x4,x1] = xls[-x4 x] = =x2, [x3, 1] = X1, [x3, X2] = X3, [x3,y] = 2

[xs,¥] = Ey’ byl =x;
Ly [x1,%] = x1,[x2,y] = Ay, [x3,¥] = ¥
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RIS K E R 8 3 RET R R EFERMM T

6 FEBAEECA 2 MR E S EACE

ATERNRABELS N 2 HTRFERM L LR LOBEEET A
RHERE I PHRHTIHE. BES—RT, HRE [; REATETA L,
KA LT 2%

6.1 Ly RXHERH

RABZEEAY LHEBHITREZRMETHEL D 2, WE L &5
AL LR, Bl 5.1, A e & RN

L: [x,y1] =y.[x,5] =y

A x),x0, 91,y B L5 Ly FIE.
Y L; ARTEEY L0, 19E [Lr, ;] RBEAZUBE THHR 0 A,

WRE 6.1 LRFHRLHA 2NTRERKRE, L RRZ LT L, [Ly, Lg] =
0, (L1, L] = 0. &% LR EFRNRE, W LEHRR [L;L7] # 0 B dim L5 = 2.

WERR: % (L7, L;] = O B, MIBZEEAH, 77 Ly B y1,y0, €8 Vx e L,
adx KT %y, y, FHEER—AL=AERE. Bk, HR dmL=n B4

Ex,..., x,. W[4 ad,_x; BI5EFE M, = (/ll(xi) r(x) ) i=1,...,n
! 0 Ax(x)

B (0,0,1) &, Vi,j € {1,...,n}, B MM; = MM, B F L; FRZEETY
Lyt M r(xy), ..., r() AEAE, DGR r(x) # 0, WFH
Az(x1) = A5(x1)

r(x1)
EfFGie{l,...,n}, 8 M, = 0,80 [x,L;] =0, UWH x; € CL).

#dimLg = 1, IRIBEHE 32, L AR E&FTHRRH

A dimLg > 2, MIEFHERE M, FAMBKT 2. AFATHE M, M;, Hp
A1(xp) 41(x;) Ay(x;))
r(x) r(x) r(x;)
Ax(x1) A2(x;) Ax(x;)
ki ky, ks, 618 kiMy + koM + ksM; = 0, S TTH kixy + kox; + ksx; € C(L), BF LA
& o

A(x;) = i(x) + rx), i=1,...,n.

2<i<j<n AR =0. AkFEREAFNEH
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ERMHERETR LRI IRGETT AR 52 & F RN BT E

4 LR (L L) # 0 B dimLy = 2B, FH x R 75, 8 i) =
A, ‘f{;')’ = u, WA EBEERK
L: [x;,y1] = Ay, [x1, 2] = y1 + gy, [x2, 1] = Y1, [%2, 2] = ya.

Y A=p i, ZE D € (EndL);,

QT[40 D € (DerL)g, {E D ¢ (adL);.
MY A#p b, LR—ATEEMEERE. FELE, Ly, {8 y + @ -y,
N L AT 5 A
L: [xi,31] = Ay, [x1, 320 = w2, [x2, 1] = s [x2, 321 =

AL x K8 222 MBI (o] =y, Do,y =y i= 1,2 85,5
4 8 n - x, WBTEZBAH

L: [xi,n] =y [x2,y20 =y
S 62 L AFHGHH 2 HTHERBRE, B (L Lg] = 0, [Ly L] # 0.
& Ly — 1% ..., %, B adyn £ Ly 895y, 3, F4ERE ’%’( s arz(:c))]
ZFCWL) =0, WAAFHRARL:
M bnl=0;

() D1,y2l #0,[y2,52] #0;
BGYAhx)+Ax)=0, Yi=1,...,n.

IR (1) Lyl 20, 80 = [x, by, ) = 20 nl, B () =0, i =
L...,n. %
(D1, y21 1] = (1, y2)y1 = 0.
m [D’h}’2],}’1]+[D’2s)’1]’)’1]*'[[)’1,)’1],}’2] = 09 f%' [D’h)’l],)’z] =0. X [[yhyl],yl] =
0, Bt [y, 3] € C(L), F&!
2 % [ylsy2] = 0, Eai: [LT"LT] # 0, [i]ﬂ:t D’z,}’z] # 0. EE (171’1) f%
[[Y2,)’2],}’i] = 0’ i= 1929 El] [styZ] € C(L) %}E" :j:ZEE D’h}’z] # 0.
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PARMBRFER LRI IRETR TR T BAENHE

£ oyl =0, 81 () & (1,1,1) 778 0 # [y, 2] € C(L), F/&E!
() & [x;, 1, 3211 = (% 11, y21 + Dy, (2 200, 8
G, Y2l + r(x) i, yil + A2(x) [y, y2] = 0.
BEH [y, y2] # 0, FTLA A1(x) + A2(x) =0, Yi=1,...,n. u!
WAMREEARE LR dimL; =2, [L; L5l =0, [L;, ;1 #0, B C(L) =0,
NARE R 6.2(3), T4 Ax) = 4i(x) = =D(x), W Axy), ..., 06) REHE,

%Z:ﬁ(u ﬁ‘ [-xiayl] = 09 [Xi,)’zl = r(xi)ylv Vi= 15 PR (8 -[H: [xl" [yl,yZ]] = 0’ iﬁﬁﬁ
H b, yal € CL), FIE! BRI A(x,) # 0.

B (y1,y2] = gm,«xi, 8 [ 2.yl = [y, y2) + D Lt 211, 78
r(x),y] = Ax)y,y1=0,i=1,...,n

HH [x, [xj»)’z]] = [xj’ [xi. y21], ?gfl(xi)r(xj) = "(xi)/l(xj), Vi,j=1,...,n AT
2,321 = 581, ya)-

%8 D € (EndL);, D %2
Dx,- = Za,-jxj, i= 1,...,n.

=
Dy, = A(xn)y1,
Dy, = r(x)y1 — A(xn)y2,

2A(x1)
m 0 0-- 0 0 _m,ux:)] \
-mym3 0 -~ 0 0 "'1_*("_11)(;:")_*"“2_)
Hrp (aij)nxn= .o )
0 0 0 - —myy m, Za2lemite)
0 0 0-- 0 -my, mmal(xxf:;.l)
RBTTB D e (Derl)y, B# D € (adLyy, WAH Dx; = 0, i = 1,...,n, AT

Vi, m=0, Bt [y,]1 =0, 5@& 62 FE! # D ¢ (adL), Bl L FRFEEZE
B

G, BB TEMNERE.
I 6.3 HABAALRERMATHERR 2T EFRRBARHEL
TRA—E.BE x1,0,)1,y, AR Ly, Ly 9%, M EFRBRE %M A

L: [xi,yl=y,[x,y] =y
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FRMBERETL LRI R TR e & BB E

62 LEWREBNRYE, WRE dimL;=2, 3 & [L;L5]#0
% dimLg =2 H (L, Ll # 0, Bl Ly = g2 B, WTLLMEBI TSR
W64 EERRMLAR ;=g BdimL; =2, 0 L RRZEFRKK.

HERR: ‘&Lo MER X1, X2, E-adL-x! ELl Hj%yl Y2 FHIRERE A (/11(()’" ,:(Z;)))
2\Ai
i= 1,2 }\]JHH (010’ l) I%
Ili(.xl) = 0, i= ls 29 -E- r(x])(AZ(XZ) - /ll(xz) - l) = 0'

() HZEARH L HR (L1, [7] = 0, T%E D € (EndLy;, {F
Dx;=0,i=1,2,
Dyj=y; j=12.
IET A1 D € (DerL)g, 18 D ¢ (adL);. ikt L DR TE&H.

(i) EEZTHERE L P (L, L7] # 0,32 r(x) REAZHHITRWT.

(1) % r(xl) - 09 Ep [X],L|] =0. J\Um [xl’ D’n}’]]] = 09 ﬁ [quyj] € CX1, .I—H:
A% [y, y] = kijxi, 6, j = 1,2. WA %E 2 D € (EndL);, 2

Dx; = 2x,

D.Xz = 0,

Dyi =Yi i= 152-
W% D € (DerL)g, 8 D € (adL)g ZENE 4i(xy) = -1, r(x) = 0, Ax(xp) =
ENZEEA%

1 1
L: [x1,x] = x1, [x, 0] = —39n [x2,y2] = = D131l = kuxy, v, y2] = ko,
2, y2] = knaxy, EF kyy, kia, ko RER 0.

5t kip =05 kip # 0 FIMMEN, T2 5% % D, D’ € (EndL);,
Dx1 = 2X1, D’x; = 2.X'1,
DX2 = 0, DIXZ = 0,
Dy, =yi—kuyz,  Dyi=2y-ily,
Dy, =kayi+y5;  Dyr =2y
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RIFA]H D,D € (DerL);, 18 D, D’ ¢ (adL)g, # L AR &HIEBRE.
Q@)% r(xn) # 0, U 00)-41(x)-1 = 0.8 [y, ;] = ki +k, 3, 6, j = 1,2,
3B R E XA
ki =0, ky; =0, kiz =0,
ky, = 2r(x))kiz = 0, kyz + 2r(x2)ki2 = 0,
(A1(x2) + Dkiz = 0, (A1(x2) + k2 = 0.

B [Ly, L7] # 08, Ay(x) # =1, 310 Ax(x2) = 0. XA Kz # 0, AT 31,y
HRRE 2, = nHZBRE

L: [x1,x2] = xy, [x1,y2] = r(xpyn, [x2, 1) = =1, [x2, ¥2] = r(xe)yn, i, y21 = xq,
2, ¥2] = =2r(x3)x1 + 2r(x1)x,.

%% D e (EndL), i 2
Dx; = r(x)y1,
Dx, =0,
Dy = xy,
Dy; = -r(x))x
KA T3 D € (DerL)y, {B D ¢ (adL);, Bl L AR &HIFBREL o

TERELENRY dmL; =3 H [L; L;] # 0 MR EERY, EA
W Ly € (g3, &3, &5 &)

() L; BE2Y L-HEH1ER:

H5=g,8@#0),g@#0)f, #(0,0,1)TH [x,L1]=0,i=12

B2 [, = A, (33,52 = gy, WA [xy, Dy yi01 = [Dx, yid y1+ s [x, 1),
B [x1, [y y;l) = 0. AR [y, yj] = kijxy + kixa, i,j=1,2. MR 2B A 5
BEX, REFLHER: Vi, je{l,2),F

[X3, D)ia y]]] = [[x3syi]’yj] + D’i’ [x3’yj]]~ (**)
(i) & Ly = g2 B, B (o) XA B

Q@A-Dkn =0, (A-1K, =0,
A+p=Dhz =0, (A +p~ K, =0,
Qu-Dkn =0, (2u~ 1k, =0.
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%% D e (EndL), %2

Dx; ='2x,-, i=1,2,
Dx3 = 0,
Dy; =y, j=1,2.

W% D e (DerL);, B D e (adLyy BENH A=p=1.
% /1 == % HTJ., % kllsk,“,kZZ,k;z éy‘:’ 0, muﬁf%ﬁ D € (EndL)', EEF‘

Dxj=x,i=1,2,
Dx; =0,
Dy, =0,
Dy, =y,.
ki ki,]
WIERT 40 D € (DerLy, {8 D ¢ (adL)g. EHMLAGI R kyy # 0, 8 r = rank | &y &),
ka k3,

FIER 18 2.
€)) Yr=10,EF 1. y2] =0, e (kzz,k’zz) = k(k“,k'“), keCHB: Bk+0
N, U\ y2 fﬁ% %, ﬁ [5’2,}_’2] = [}’1,)’1]§ ﬁzﬁ% k=0 Bq.v ﬁ‘ D’z,}’z] =0.

DLyl 0, BBEH =y.7 = m%-ku}’l), M1 [51,5,] = 0,
BT [y, 7] = 0.
#H—, B x B kx + k) x, VAR 2R EERE

1 1
Ly : [x3,x1] = x1, [x3, 2] = x0, [x3,31] = L [x3,y2] = P byl = x,
2, y21 = x13
1 1
Ly : [x3,x1] = x1,[x3, 0] = %2, [ 3, 1] = P [x3,y2] = e byl = x.

BRAEXT D € (EndLyg, k = 1,2, 5

Dxy; =2x,
Dx; =0, i=2,3,
D'yj =yj, j= 1,2
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#H D € (DerLy)g, 1B D ¢ (adLy), Bk Ly, L, AR &HSHBREL
(2) é r=2 BT % [)’1’}’2] = 0 )" (klla ) lﬁ (k22’ 22) E%ﬁ%%m
f [yl,yzl #0,m _“ﬂ?g L‘ ﬂ/]% ﬁ@ ( " kil) =2 MWT& D’l,yz] =

ks Ky
klb’l’yll + kz[)’zd’z], ﬁtp k1,k2 e€C.
SRR x1, 50 B ks + K, x, koots + kpyx, WA RS

L: [x3, ] = x1,[x3, 1] = x2, [x3, 1] = ;)ﬁ, [x3,5] = 1)’2, D yil = x1, [, y2]
= kixy + koxy, [y2, 2] = %2
VD € (DerL)g, M D i &
Dx; =ajx;,i=1,2,
Dx; = b1x1 + bzxz,
Dy; = > y,, =12
# D = ad(-byx; — byx; + a1x3) € (adL)g.
VD e (DerL)y, Bk =k, = 0 &, | D A% 2
| Dx; =0,i=1,2,
Dx; = a1y + ayy,
Dy; =-2ayx;, j=1,2.
2 ki, k A2 0 B, W D 70 2
Dx; =0, i=1,2,
Dx3 = ayy, + ayyy,
Dy, = (=2a, - 2a:k1)x; - 2askzx3,
Dy, = =2a;kix, ~ (2a; + 2a1k)x;.
{B#5% D = ad(-2a,y, - 2a5y,) € (adL);.
[Flt, DerL = adL, Ml L &—N5E & ZEREL
(i) 4 Ly = g5 (a # 0) B, B (x») K A[ 15

kil ='2aikns (4/12‘2/1—11)/(!1 =0,
ki, = E2ky, (A + )P =~ (A +p) = a)kyp = 0,
Kp=2kn, (44 -2u-akp=0.
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TR LA RHEBRE L %% D e (EndLy;,

Dx,- = 2x,-, i= 1,2,
DX3 = 0,
Dy =y; j=12.

RAEA4N D € (DerL)g, {B D ¢ (adL)g, B L R E&MERALL
(iil) 4 Ly = g} (a # 0) B, B (»») XTI R

kil 4 klls (4/12 - a)k; =0,
ki, :ﬂkn, (A +p)* - )k, =0,
k§2 =2y, @t -aky =0

MTFHELAERNZBREL BINEES ) PHER D, 7H
D € (DerL);, 1B D ¢ (adL);, BIULET Y L BARTEEZTEREL

(V) Z L = g (@ = 0) B, | [x,n] = Ay [x,y2] = s [l =
Aoyt [x3, 2] = paya, W Ay, REERIET A 0, B x; - x, € C(L), B1F C(L) #0.

B [x2, [yi,yj1] = 0, AT 50 [y, y;] € span{xy, x}, BT (1,1,1) & Ay, 1y TEE
RIETA 0, BT [y y;) € Cxp. AT [yi, yy) = kijxa, 4, j = 1,2,
H(0,1,1) &
Atkyy =0, (1=223)k1; =0,
(A + ki =0, (1= 22—~k =0,
Mk =0, (1= 2u3)ky, = 0.

R Ky, ko 2B N 0, B FEINMER:

% ey, # 0,k # O B, WA Ay =0, = 0,0 = 1=

Bk =0ky =08, Bk 20, WE L+ =0,b+pm=1;

Yy # 0k = OR A A =0,4p =4, BF ki # 0, W gy =0, = &;
Lk =0ky 20 F =0 =3 EE k20, WA =04 =1.
HF 2, AEERE A 0, Bt RFTR LT A ER:
Dkn=kp=kn=0;

Qkn=kn=0kp #0,u == AN 0L+ =1;

BV kyy 20,k =kyn=0,1,=0,2, =5
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)k =kip =0,k # 0,41 = 0,1, = 5.
XFEE (1), TREERE

L: [x3,x1] = X2, [x3, 2] = X2, [x1,71] = Aiy1, [x1, 2] = p1ya, [x3, 1] = Aayn,
[x3, y2] = pa2ya.

ARG Ay # 0, BB py, o AEERIET 290, B y, € CL). M pa 20 R ptp = 0
FFER, A/ 5% % D,D’ € (EndLy;, K+

Dxi = Xis i= 1923 Dlxi = X2, i= 1929

Dx3 = 0, D,x3 = 09
Dy, = Ay, D'y, = Ay,
Dy, = 2u5yy; D'y, = iy,

KAFA[41#(H D, D’ € (DerL);, 18 D, D’ ¢ (adL);, AHIETET (1) TAHE
TE& I ZEEAHL

X FER (2), HU y,y 2502 \/_;f:}’h \/%]2)’2, MBT 2 [y1, 2] = xp. LA
X1, X2 ﬁ’%‘”t*é ;l;xl, %xz, }T-ﬂ A =4, W\Uﬁéﬁﬁﬁ

L : [x3,x1] = x2, [x3, %] = X2, [x1, 71] = y1, [x1, 2] = =y2, [x3, 1] = Ay1,

[x3, 2] = (1 = Dy2, [y1,¥2] = x.
VD € (DerL)g, | D 7% &

Dx; =axy, i=1,2,
Dx; = bx,,
Dy, = ey,
Dy, = (a-c)y,.
] D = ad((c - )x; — (b + ¢~ Aa)x, + ax3) € (adL);.
VD € (DerL);, M| D i &

Dx; = a1y + azys,
DX2 = 0,
Dx3 = Aayy, + (A = Dazy,,
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Dy, = ayx,
Dy, = -ax,.
# D = ad(~ayy; + a2y,) € (adL)y.
B, DerL = adL, T L & —ME & FBAE. N E LU x, K x - x,,
W) ZEERERT R A
L [x3,x2] = x2, [x1,31] = Y1, [%1,y2] = =2, [x3, 1] = A1, [x3, y2] = (1 = Dy,
b1, y2] = x.

SFER ), BT ki # 0,y # 0, BILREE, Hid ur = 4, BFERH

' 1
L: [x3, 1] = 32, [x3, 2] = X2, [x1, 32 = y2, [x3,31] = =1, [x3,¥2] = Ay,
2

byl = x.
VD € (DerL);, M D i /&

Dx,' =axy, i= 1,2,
DX3 = be,
a
Dy, = 5y,
Dy, = cy.
# D = ad((c = Aa)x; = (b + ¢ - Aa)x, + ax;) € (adL);.
VD € (DerL);, M D 7% &

Dx, = ay,,
Dx, =0,
Dx; = by, + Aay,,
Dy, = -2bx,,
Dy, =0.

# D = ad(-2by, - ay,) € (adL).

i, DerL = adL, \Tj L B —ME&EFEBRE HHEU x K x - x,
NES e CIN L

1
L: [x3, 3] = x2, [x1,y2] = y2, [x3, 1] = 2 [x3,2] = Ay, Iy, 1] = 3.
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SHFE (@), XA yi, 3o, TEISE AR EER Q) FHEBREE
I H.
(v) 4 L= g} (a=0) B, B F [x;, I5] = 0 E. [xp, 7] = 0, Hlt x; € C(L),
M L A&
(vi) 3 Ly = g3 B, & [x2,31) = iyr, [x2,32) = paya, [x3, 1] = Agyy, [x3,32) =
Ha2Y2. ]| Aa, ity AEERIRS B 0, B x3 € C(L).
B [x, Do y;1] = 0, TTHN [y, y;) € spanfxy, xs). FTE (1,1,1) & A, up TNBE
RIES 4 0, AT %3 [yi, ¥ € Cxy, FTLARTX [y, y;) = kijxy, 6,7 = 1,2,
H(,1,1) B
(24 + Dk =0, Ak =0,
(A1 + 1 + Dk =0, (A2 +u2dki2 =0,
(21 + Dk = 0, Mok = 0.

B g, px AREFRIET A 0, 8 kuy, kp ZEDF—A08 0, NiTi T i LU fR

sa

(D) B ky # 0,k =08, WH k=02 =-1, =0, # 0;

() Bk =0,kp #0 B UH kip =0,2 20, =3, 4 = 0;

B) Bk =0,k =08, BE k20, W py + Ay = =1,y = =Ay;

) i-'l ki1 =0,k =0 E‘L B kiz = 0.

B () BB Q EMEEREZRLY, R RAFERER (). 8
SRR, HE u, = 2, WEZTERE

1
L: [x,x] = x1,[x2, 1] = — [x2,y2] = Ays, [x3,¥2] = y2, i 1] = ;.

VYD € (DerL);, W) D 7 &

Dx, = ax;,
sz = bxl,

D)C3 = 0,

a
Dy, = P
Dy, = cy,.

# D = ad(bx; - ax + (¢ + ad)x;) € (adL);.
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VYD e (DerL);, W D % /2

Dx, ='O,

Dx; = ay; + Aby,,
Dx; = by,

Dy, = 2axy,

Dy, =0.

# D = ad(2ay, - 2by,) € (adL);.
Bk, DerL = adL, T L B—AN5E& B4
SFEF (3), 18 4 =2, IBFERK

L: [xy, %] = x1, [x2, 1] = Ay, [x2,y2] = (=1 = Dya, [x3,31] = y1, [x3, 2] = =ys,
Diyil = x.

VD € (DerL);, M D % 2

Dx; = ax,

Dx, = bx,

Dx; =0,

Dy, = ¢y,

Dy, = (a-o)y.

# D = ad(bx; — ax, + (¢ + da)x;) € (adL);.
VD € (DerL);, Ul D i /&

Dx; =0,

Dx; = Aay, + (1 + Day,,
Dx; = ay, + by,,

Dy, = bx;,

Dy, = —ax,.

# D = ad(-ay, + by,) € (adL);.
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Bk, DerL = adL, \TfJ L & — M &EBRE WEE U x, RE x - Ax,,
2= R BT LA

L: [x1, %] = x1,[x2, y2] = =y2, [x3, 1] = y1, [x3, 321 = =32, i, ;1] = 1.
MTREE @), FFEAH
L: [x1, 3] = x1, [x2, 1] = iy, [0, Y21 = paya, [x3, 1] = Aoyn, [x3, 2] = oy
BT A, DEERIE K 0, YR 2, # 0. AI%EE D € (EndL)g, HHF
Dx; =0, i=1,3,

Dx; = xy,
D}’l = 09
Dy, = Ayy,.

KAEF 40 D € (DerL);, {8 D ¢ (adL);, 8 L AR TEEZEHERE

(1) Ly AR TET Y Lg-ER1ER:

BT Ly RATBERE, W L PHE—%0 L- T REER y, W L =

LyoCy AT — 1M ZERYE AETEL HEMEAIHNNZER
B L WE Ly ETTHRA yi,0,, BR (6,52 = oy + (x)y i = 1,2,3;
iyl = kipxi + kyxp + kxs, i = 1,2,
W65 KFRRML=LoL; ¥, L REXATY LK, Ls, Ly AN A4
X1, X%, X3, 1, y2. & dim [Lg, L] = 2, [Lg, L] C span{x;,, x;,}, i1, iy € {1,2,3}, Li# &
[x;» x;,] = 0, (L7, L7] € span{x;, x,}, [x;;, L1] = 0, j = 1,2. AR A%+ F D e (EndL);,
£F

Dxij = xija

Dx, =0, k #1i,is,
Yi .

Dy,' = ‘il', 1= 1,2

WA D € (DerL);, 42 D ¢ (adL);.

WERE: B, MEFTHEX, TEHERIERE D € (Derl);.

HIR, HR D = ad(m; x;, + my,x;, + mx), Wi Dx;, # 0, 5 my # 0. BN
xi,321=0,j=1,2, B [ ARFTEETEH Li-#&, 8 [x, 2] = r(x)yr + Aa(x)y, F
r(x) # 0, BLRS Dy, = mr(x)ys + m + kAx(x)y2 # 2, BHt D ¢ (adL);. o
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() 3 Ly = g2 B, TLAR BT B
L : [xs, x1] = 3, [x3, %0] = 32, (3,011 = 391, il = x5
L, = [x3, x1] = x1, [x3, %3] = x2, [x3, 1] = Ay
(1) %€ Ly BERE L, i 0,0,1) B [,y =0, [x;,y2) = r(xdyr, i=1,2.
B[x, [y 201 = U y0 v+ D [xa y2l), 7= 1,2, B r(x) = 0,r(x) = 0,k3, =
0,k3, = 0, BIE [x;, L7] = 0,i = 1,2, B [Lg, L] < span{x;, x,}. Bk, Ha i 6.5
ARIFTEN L AR &SHBIH.
() 7 L) MIER BRI FBAE L MR
B,=0, r(x)ki, =0, r(xkj, =0, (1+ A2(x3)= ki, =0,
By=0, renkl=0, rinklh=0, A+ n)~ 1k, =0,
2r(xs)kly + 25(x3)kdy = Kby 2r(x3)E, + 225(x3)K3, = Ky,
L) =0, () =0, r(ak,=-r(x)ky,.

EEa: (r(xl )a Y(XQ)), (k}z, klzl) *%&ﬁ—gﬂj"j 0, ﬁ'ﬁ mﬁ@ 6.5 Ef%ﬂ (r(x,), T(XZ))
A OB, LESFTF, BHS (r(x), r(x)) # 0, LEH

QA(x3) = DKL, = 0, (2A5(x3) = DI, = 0, (24 =3)k3, = 0, r(xy)kyy + r(x2)k3, = 0.

B (KL, i2) 10, B0 [Ly, L;] = 0 B, ATLA% % D € (EndLyg, H ¥

Dx;=0,i=1,2,3,
Dy; =y, j=12.

WH D e (DerL);, {8 D ¢ (adL);.

E3 (k§2 K2 A 0, BB r(x) # 0, W K3, = ~Z0k)) A yn,yn R

S, o R 2, TR

L: [x3,x1] = x1, [x3, %2) = x2, [x1,32] = r(x)yn, [x2,y2] = y1, [x3,31] = Ay,

1
[x3,y2] = r(xs)y; + P 2, y2] = x1 = r(x)x,.
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XA R A= WRHER, TH5%R D, D € (EndL);,

Dxy = r(x;)(x; + x3), D'xy = r(x;)(x; + xp),

sz = X1 + X3,
DX3 = 0,

D'x; = x1+ xy,
D'x3 = r(xs)(x; + xp),
Dyr =) + Dy, D'y = (r(x) + Dy,

Dr2= 2/11— )+ Dy Dy =0.
A% D € (DerL);, B D ¢ (adL);. B L; BIEERE LB RIMFBERBUAR T
A,

(i) & Ly = gy B, WA L' F [x3] = Ay, i = 1,2,3; i) = kixy +koxo +
ksxs, W&

/lla = O,/llkl = O,J]kz = O, /12 = 0, k3 = 0, 2/13k1 = akz,kl = (2/13 - 1)’(2
Hk, AT/ DY 2B A0
L, @ [x3,x1] = x3, [x3, X2] = axy + X3, [x3, 1] = Azyy;
L : [x3,x1] = X2, [x3, 2] = axy + xp, [x3, 1] = A3y,
D3] =243 = Dxy + x3 (2 = 23243 - 1));

Ly = [x3, 1] = x2, [x3, %] = 30, [y1, 1) = 21 = X35
1
L; : [x3vxl] = X2, [x3sx2] = xZ’[xZ'”yl] = 5)71, [ylsyl] =X.
(1) 7 Ly {93 L, 1RYE (0,0,1) TR [x;,y2] = rx)yr, i = 1,2. 8 [x1, [yr, yol] =
0, ?% ku =0. E.EE [xi’ D)Z’yZ]] = [[xhyZ]’yZ] + [)’2» [xi9y2]]’ i=1,2, ?‘%
r(xpkiy = 0, 2r(x)kd, = —ky, 2r(xp)k}, = ~akdy, 2r(x)k, = =k,

B, N8 r(x) AE, ER ki, A%, BREBEI L, =0, B (r(x), r(x2)), (k). k3,)
FPELF—HR O, TR 6.5, ALK (r(xn),r(x)) FH 0, B4 k1, K2,)
0. e (1,1,1), EATABE L, = 0K, = 0, BIF [L,L;] = 0, £
D e (EndL);,

Dx; =0,i=1,2,3,

Dy;=y;,j=12.
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A% D € (DerL)g, {8 D ¢ (adL)g, BY L A5E %

(2) 7E L) 9 ERE B, 4R3E L P 0,0,1) IR [xi, 2] = r(xdyr, i = 1,2. T
B [, b, y2ll = 5y, 2 + D xa ), 6, = 1,2,

QA3 = Dr(x;) = 0, r(x;) + K3y = 0,2r(xa)d, + k3, = 0, r(x2) + k3, = 0.

BT 3022;-1) 20, Ak r(x) = 0, r(x;) = 0, k:i‘z =0, kgz =0, Bf [x;, [;]1=0,i=
1,2, B [Ly, L;] € span{x;, x,}, NTOIRIE @ &L 6.5, AT &3 2| A M ES
FF.

(3) E L; E‘]%FEHJ:, Ha L EFE{J (Ov 0’ 1)9 EI& [xz,}’z] = "(xz)}’l- Ha [va b’19y2]] = ‘
[[xz,}ﬁ],)’z]"‘Ul, [xz;)’zl], 1,'5 r(-xZ) = 0, k?z = Os EI] [x2vy2] =0. iﬁﬁ, EE [Xz, [st}’z]] =
0, %8 k3, = 0. H [, 1), y2) + 2y y2l, 3] = 0, 18 [x1, 2] = 0, HELARIRE A 6.5
A4, BB IR EE A L B AR &/

(@) 7 L, R b, 81 LP#y (0,0,1), IR

|

1
(x) =0, Ay(x)r(xs) + (5 - ﬂz(xs)) r(x1) = r(x).

gﬂ [x2s Uis )72]] = [[x2vyi]’ }’2] + D’i, [X2,y2]],i = 1, 2, ?% r(xz) = 0, k?Z = 0, k;Z = O.
T L, 1,1), B kL Da,ya] = 0,k [x1,y.] = 0, BMARBEHE 6.5, RFEH%
5B [x1, 3] # O BERIE T, B2 ki, = 0,k;, = 0.

BHL$HOLD)HE

1
() + Ak = 0,r(x3) + da(xp)ki, = 5Ky = 0, (k)" = Koy,
# 13,20, W r(x;) = 0,r(x3) = 0, NTFT L1 RTEL T4 Lg-#&, H5RIRFE! i
B, # 0. LR y, R 2, WRZFEBAY

2
1
[x3,3.] = (5 - ﬁz(xs)) Y1+ 2(x3)y2, vl = x,,32] = 0, [, 2] = %,
HA (x) £0.
VD € (DerL)g, M| D 7% &

Dx,' = bx;, i= 1,2,

1 ]

L: [x3,x1] = %2, [x3, X2] = x2, [x1, 2] = =2(x0)y1 + Aa(x0)y2, [x3, 1) = =1, ]
\

|
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Dx; = cx3,
b
Dy, = P

b
Dy, =dy, + (5 -d))’z-

_ [ G-tates)b-d (Aa(x3)~)b-cla(x))+d
D = ad (Uit o b Dbchtend, ) € (adD;

VD € (DerL);, W D 7ik 2

Dx) = by, - bys,

Dx, =0,
bAy(x
Dx; =cy; - /{22(;3))}’2,
Dy, = 2(';’12(23) —c)xz,i =1,2.
0= ad(B22 2 )+ o) €

Bk, DerL = adL, 1B C(L) = 0, 8 L B—/NE&ZBAH. LREL v,
K& vy -y, BU x RE x - xp, FHIB 2= H(x), 1 = Ay(x3), MZBAH AT
LA

1
L: [x3,x] = x2,[x1,y2] = Ay, [x3,01] = P [x3, 2] = wy2, [y, m1] = xa.

B £ 2, DI

1
L: [x3,x]) = x2,[x1,32] = y2. 3, 1] = P [x3,32] = py2, [y1,y2] = 3.

(iii) 5 Lg = ¢ I, TREINAZBAL:

Ly : [x3,x1) = xp, [x3, %2] = axy, [x3, 1] = T(I.VhD’I’YI] =x + *l—xz;
\a

L ¢ [x3,x1] = X3, {x3, 2] = axy, [x3,71] = Asyy;

L : [x3,x1) = xo, [x1, 11 = iy [x3, 1) = Ay

L,

s x3, 3] = x, [y = kux.

(1) 7E Ly MERtEE, B L 98 0,0,1), 7118 A2(x;) = 0, 45(x) = 0.
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B [, Dyl = [Ixyidye] + D xyalli = 1,2, 8 r(x) = 0,7(x) =
0,k3, = 0. FHTTE 2[[y1, yal, y2l + [[y2, 2], 11 —0 B, =0 MEMHE 6.5, bk
BT@?'JE’]$?E’4’C%I LASE#.

() # L, R B, TERINZEAR L TR
k‘;‘z =0, r(xl)k}2 =0, r(xz)k2 =(, 2r(x1)k2 = —k322, 2r(xz)k§2 = —akiz,

WMk, =0, B (r(xy), r(x), (k}y, k) FEDFH—H A0, BB 6.5 A% (r(x)), r(x2))

A 0, HTER] LAAEE]
24k, = akdy =0, (A3 — L(x))r(x) = ar(xy),  r(x)ky, + r(xa)kd, =0,
2(x3)By —kyy = 0, (A3 = L(x3))r(x3) = r(xy).
# (KL, k%) h 0, B [Ly, Ly) = 0, %% D e (EndLyj, HF
Dx;=0,i=1,2,3,
Dy; =y;j=12.
T[40 D € (DerL);, {8 D ¢ (adL);.
# (KL, k%) B4 0, B HBE B EERH
L: [x3,x1] = x, [%3, %2 = axy, [x1,Y2] = r(x)ys, [x, 3] = = Var(xy,
[x3, 1] = A3y, [x3, 2] = r(xs)y: + —‘é__}’% D2, 32] = Vax; + x,.
%% D e (EndL);, H¥F

Dx; = Xis i= 1,2,

DX3 = 0,
Dy, =
1= 2)’1,
r(x 1
Dy, = —73))’1 2)’2~

RAER50 D € (DerLyg, {8 D ¢ (adLyy. BATE L; 938 EFTAFIHZBRE
FREEM.
(3) f£ L, WA L, 8 L 1 (0,0,1) AT/

(Na(x) = Ar(x) =0, (Aa(x3) — A3)r(xz) = 0,
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A(x2) =0,  (Aa(x)) = A)r(xs) + (A3 = Aa(x3))r(xy) = r(xy).
Rk, BRI1BE] r(xy) = 0, Bl [x5, 2] = 0, T x, € C(L), 8 L AR EE TR,
.

@) U, 75 L, MER EFTRRIZEEAEN T LERH 0, NTHA R
%.
(iv) & Ly = g3 W, T3 =RZ@ A5

1
L [xypx)=x,[x.p) = = Doyl = xi;
L : [x1, %] = x1, [x2, 1) = Ay, [x3,m] = A3y

Ly : [xy, %) = x1, 1, 1] = x3.

(1) £ L, W9%EeE L, B LF#7(0,0,1) 7118

1
Ax(xy) =0, (ﬂz(xs) + 5) r(x3) = A2(x3)r(xz).

B [xr, D y2]l = (. yido v + Do [x0,320) i = 1,2, & r(x)) = 0,k5, = 0,k3, = 0.
o, L ar 1A E

)k =0, Lk, =0, i=1,2, rx)+ L(xk, =0,

1
r(xskiy + L (xs)ky =0, r(x) + (/lz(xz) + '2‘) ki = 0.

F r(x3) = 0, 2(x3) = 0, W [x3,y2] = 0, AT x3 € C(L); F k},=0, U r(xy) =
0,r(x;) = 0, ATT Ly REEWL L. &, = 0,2, =0, Hkl, # 0, 1,(x;) # 0.
BEI, B R 2,y MAIRE -2, 2, IR y(x) = A, WEZERE

Ax3)” Kk,

1 1
L: [x1, %] = x1,[x2,31] = =5 [x2, 3] = (2 + E)yl + Ay2, [x3, 2] =31 = 2,
Dyl = x5, 02 = X1, 2, y2] = 1.

VD € (DerL);, M| D 7% &

Dx,- =ax, i= 1,2,

DX3 = 0,
b .
D}’l = 5)’1,
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Dy, = ¢y, +(§— )J’2-

#hD=ad (axl -bxy + (c -2- /lb) x;) € (adL);.
VD € (DerL);, M D 7% 2

Dx; =0,

Dx; = (g + /lb) y1 — Abys,
Dx3 = by, + by,

Dy, =ax), i=12.

# D = ad((a - b)y, + by,) € (adL);.
(i, DerL = adL, #{ L &—/ME&EBAE HNEU y, K y, -y, W)
ZFERET R

1
L: [x,x]=x,[xn]= —3 [x2,y2] = Ay, [x3,52] = =2, o] = x1.

Q% L, &R, REFERALOEL, 747

Ky =0, Aski, =0, Lxs)k, =0, r(x)k, =0, 2r(x)ky, = k5, Hxs)ki, =0,

Ay + D(x2) + DL, = 0, (A3 + L(xa))kl, = 0, 2r(xo)k}, + 225(x2)ky, + K3y = 0,
L)y = 0, Ay(x3)kdy = 0, Az(x3)k, = 0, r(xs)(Ay = y(x)) = r(x)(A3 = Ax(x3)),
r(a)kly = = (XY, (A3 = L (x3))r(x1) = 0, r(x))k}y + r(xa)k3, + r(x3)k, = 0,
)k = =)y, (Aa(x) = 1= A0)r(x) = 0, 2r(x)kj, + A1k3, + Asky, = 0.

K, #0, M A3 = r(x3) = L(x3) = 0, ATl x; € C(L), 2 K, = 0.

kL #0, WA L(x) = ~A3, (xy) = =4y ~ L BLEE A3 = 0, W Ay(xy) =
rx) =0, HWATBE x e CL), Bt kL, # OB, T4 A4, # 0. LR
r(x)) =0, k2, = k3, = 0.5 r(x;) = 0, WEI A(x3) £ 0, ki, # 0 & r(xp) = 0, X
55 FREETY LHEFE, M r(x) # 0. LLx 8% 2, B x,y 25K
Bty ly,, TREERY

1
L: [x1, %] = x1, [x2, 0] = Aiyns [, ] =y, [, 2] = (4 + 5))’1 = (A1 + Dy,
[x3, 721 = y1 = y2, [y, 2] = x1, [y2, 321 = %1
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VD € (DerL);, M D %% 2
Dx, = ax,
Dx, = bx,
Dx; =0,
Dy, = ¢y,
Dh=(c-§ﬁn+@—c»m
# D = ad(bx — ax; + (c + Aa)x;) € (adL);.
VD € (DerL);, Ul D 75 2
Dx; =0,
Dx; = (aﬂl - g))’l,
Dx; = ay; + by,
Dy = bxy,
Dy, = ~ax;.
HA b(1+2) =0, B D =ad(~(a + b)y; + by,) € (adL);.
Kk, DerL = adL, # L 2 —/ME & EBALL L E L x, RE x, - Axs,
kT elie - G
L: [x1,x] = x1, [x3,01] = y1, [x2, 2] = %)’1 = ¥2,[x3,y2] = y1 = y2,
Dyl = x, 02,520 = %
Lk, =0r, B K, =0 WHFE L, 20, x; e CL), HA K, = 0. KB
k), R4 0, T/ T EANZERH
L: [x1, %] = xp, [x2, 1] = iy, [x3, 1] = Asyn, [x1, ¥2) = oy,
[x2,y2] = r(x)y1 + (x2)y2, [x3, y2] = H(x1)y1 + Aa(x3)y2;
L': [x1, %] = xi, [x2, 31 = iyy, D3, 31] = A3y, [0, 32] = r(x)ys - %)’2,

1
[x3, 2 = r(xs)yr, D2, 32l = kgp i, Hoft r(xs)(/h + 5) = r(x)A3, ky, # 0.

HEXF L, £%8 D € (EndL);, K
Dx; =0,i=1,2,3,
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Dyj=y;j=12.

WIETT &1 D € (DerL);, H D € (adL)g X BAXE r(x;) = 0, A(x3) = 13 BRTE
R MRBILEBRT, BEE D € (DerLy;, HF

D'x; = =A3r(x)xy,
Dx; =0, i=2,3,
D'y; = (r(x3) + A3r(x)A2(x2))yj, j=1,2.
BT L ARTETY L1, B r(x)r(xs) # 0; T A3 = r(x;) = 0 AT x; €
C(L), B A3r(x:) 5 r(xs) RATREES K 0, B D # 0, ERIEAT AN D' ¢ (adL)g, B
B L ARREEZBRE
HUKRTF L, # 23 =0, U r(x;) # 0. BB %% D € (EndL)y, K

Dx; =0,

Dx; = r(x;)x3, i = 2,3,
Dy, = r(x3)y1,

Dy, =0.

WIAERT40 D € (DerL);, B D ¢ (adL);.

B B4 13 # 0, BT H Ly AR TR Y L&, 7151 r(x) £ 0, Bid iR
BE HEFRAY
24, +1 1

20 1= 5)’2,

L: [x1, %3] = x1,[x2, 1] = Aoy, [, 1] = Asyi, [x2,32] =
[x3,52] = y1, [y2, 321 = 31

VD € (DerL);, M D Zii# 2
Dx, = ax,
sz = bxl,
Dx3 = O,
a
Dy, = (5 + C/b))’l,
a
Dy, =cy, + 7
# D =ad(bx; —ax, +(c + & + %) x) € (adL)y.
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VD € (DerLy;, M D 7 2
Dx1 = 0,
A1 —-b
DX2 = ; V1 + byz,
3
Dx; = ay,,
D)’l = 09
Dy2 = 2bx;.

D = ad(=%2y; +2by,) € (adL)y.
L, DerL = adL, # L R—ME&FBRE. I EL x, K x, - iLx;,
Bl x,y AAIRE 2, &, WEBRE EA
L: [xy, %] = x1, [x3, 1] = 1, [x2, 321 = 31 = y2, [x3, 2] = y1, Y2, 32l = x4
i, Fy, KBy -y, WE
L: [x1,x] = x1, [x3,01] = y1, [x2, 2] = =y2, 2,321 = 1.

(3) 7 Ly B3R E, i1 2[Dn, vl ] + [l vl = 0,8 [x3,72] = 0, 8
x; € C(L), A BEIMZEERE L A%,
L 6.6, AHFHELS BFHEHA 2N TRAESEBRRARAMELTAH
AT 84K
L : [x1,31] = y1, [x2,32] = y2
L) : [x3,x1] = x1, [x3, 000 = X, [x3, ;1] = %)’l, [x3,y2] = %)’2, Dyl = x,
b1, y2] = kixy + kaxa, [y2, 2] = xo3
L : [x3, %] = xo, [x1,31] = y1, [x1, 2] = =y2, [x3, 1] = Ayy,
[x3,y2] = (1 = Dy2, 1, y2] = x25
L : [x3,%2] = x2,[x1, 2] = y2. [x3, 1] = %)’1, [x3,¥2] = A2, 1, 1] = xo;
L : [x1,x2] = xi, [x2, 1] = -%yl» [x2,32] = Ay2, [x3, 2] = y2, yi, ;1] = x5
Lg @ [x1, x2] = x1, [x2,y2] = =y2, [x3, 011 = y1, (%3, 32 = =y2, [y, ;i) = x4

1
Ly : [x1, %] = x1, 63, 1] = y1, [x2, 2] = Py [x3,y21 = y1 = ¥2, 1,32 = 1,
b)25y2] = X1
Lg : [x1, %] = x1, [x3, 11 = y1, [%2, 2] = ~¥2, [y2, y2] = x1.
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® O

EHGAEAZHBTY QG Sk BERRAER, STABRE T, XL PR
ERARRRRPERNEY, REABCESBHZEILET ENTHhYH, R
BMAEATELEH T,

BB X TBRZIF, RECOMAEZLTFEXSPHHG LR, FFEAEKER
ROBE. AARZBRBEANFIREER KERAEET . AEEFOHRLT X
BRRXGBG LN, EERRI G EHAIREET, REPRT T X TGN Ef
AW R F A B ARE P M 40R, PEAHR, Sk eithab, B 09I, £
& 8 e AR AR A BRI K, AR R G Pt KA ARE, RK
A EQEBRTFHAR, FEHE N,

ZENMEAFIRAER, KL FHTHREZ LIRS ZIFOHG, Al
REEK, APERE, SRR, NEHE. FTRKIIMBEFHERGET, &
CHERFENEEBR, TRBHRFPAUHBEF LHOHE, 2RNEEY
Fdksoik, FHIEAHER, HEM LT RIFOHH, 155 FRAB TR G F A,

R R R AR AL T LR EAMAE £ )£ A B, 41
AL b, RIRRAT, R 18 R 30 ) BANHE YRR AR

T2AMELR TR F, WA ZABRAF I B, B, CEAMRF
FHRE. RUBREEANE, UAROE S FARREA, RHRNERGH S F
BEFPRAEALKGRE, RMNALERE—ARKONE, AFRREH BRI
BT, AR 2008 ALK A AR E, RAEMBER—RLADLK = 5 L5604
EE2RBMANRA, #M RN RO ERAHRLAGHE

AL AR ZFFILBNEL HBROG B TR Mo 2
1. BlFEERERRECHBMAINE, Bl AHEHE R QUMA + Rig4, #
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