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PHAN LOAI CAC SIEU PAI SO LIE TOAN PHUONG
GIAI PUQC 8 CHIEU VOI PHAN CHAN BAT KHA PHAN 6 CHIEU

CAO TRAN TU HAI', DUONG MINH THANH"™

TOM TAT
Trong bai bao nay, chung t6i dua ra mgt phan logi cdc siéu dai s6 Lie toan phirong
giai duoc 8 chiéu vai phan chan bat kha phan 6 chiéu. Phirong phap phan logi dua trén
cong cu mo réng kép va két qua phan logi quy dao phu hop cia dai so Lie sp(2).

Tirkhoa: siéu dai s6 Lie, siéu dai s6 Lie toan phuong, md rong kép.
ABSTRACT
A classification of solvable eight-dimensional quadratic lie superalgebras
and the six-dimensional indecomposable even part
In this paper, we give a classification of solvable eight-dimensional quadratic lie

superalgebras and the six-dimensional indecomposable even part. The method is based on
the double extension and classification results of adjoin orbits of the Lie algebra sp(2).

Keywords: Lie superalgebras. Quadratic Lie superalgebras. Double extension.

Mé& dau

Mot siéu dai sb Lie 9= g, A g, duoc goi la toan phuong néu trén g c6é mot
dang song tuyén tinh B siéu déi xing chan, bat bién va khéng suy bién. Trong trudng
hop nay, B duoc goi 1a mot tich vo hudng bét bién trén g. Chang han, ta biét rang
dang Killing cua mot siéu dai s6 Lie thoa man cac tinh chét siéu déi xing chén va bét
bién, néu g 1a siéu dai s Lie ¢ dién hoic siéu dai s6 Lie nira don thi nd 12 siéu dai s6
Lie toan phuong do dang Killing con thoa mén tinh chat khdng suy bién (tiéu chuan
Cartan). Trong trudng hop g giai dugc, dang Killing s& bi suy bién. Tuy nhién, van ton
tai nhitng siéu dai sb Lie giai duoc ma trén d6 xuat hién mot dang song tuyén tinh khac
sao cho bao dam duoc tinh chit siéu dbi xang chin, bat bién va khong suy bién. Day
chinh 1a d6i tugng nghién ctru chinh trong bai béo nay.

Siéu dai s6 Lie toan phuong dugc xem nhu 1a mot tdng quét hda cua dai sb Lie
toan phuong. D4i Véi cac dai s6 Lie toan phuong hiru han chiéu trén mot trudng dong
dai s6 didc trung 0, trong bai bao [10], A. Medina va P. Revoy dua ra khai niém mo
rong kép vai muc dich cung cap mot mo ta quy nap cua dai s6 Lie toan phuong. O dang
mo ta ndy, mot dai s6 Lie toan phuong dugce xem nhu 13 mé rong kép cia mot dai s6
Lie toan phuong c6 sb chiéu thap hon. Sau d6, H. Benamor va S. Benayadi trong [5] d4
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téng quéat hoa khai niém mé rong kép cho siéu dai s6 Lie toan phuong. Bén canh do,
cac dai s6 Lie toan phuong coOn dugc md ta dudi mot cau tric khac: mo rong T* cua
mot dai s Lie, 1a khai quét cua tich nira truc tiép cia mot dai s6 Lie va khong gian dbi
ngau cia n6. Cach md ta nay do M.Bordemann [2] phat hién ra, sau d6 duoc tong quét
hoa 1én siéu dai s6 Lie toan phuong trong bai bao [4] cua S. Bajo, S. Benayadi va M.
Bordemann. Twr cac cong trinh nay, d& hinh thanh mot hudng nghién ciru cac siéu dal
s6 Lie duoc trang bi mot dang song tuyén tinh bat bién va khong suy bién ciing nhu cac
ung dung cua chung.

Trong bai viét ndy, chung t6i quan tdm dén viéc phan loai siéu dai s6 Lie toan
phuong ¢6 sé chiéu thap, cu thé 1a cac siéu dai s6 Lie toan phwong giai dwoc 8 chiéu.
Chung t6i chi tap trung vao trudng hop cac siéu dai sé Lie ndy ¢ phan chan bat kha
phan 6 chiéu véi muc tiéu 1am rd cong cu phan loai dé c6 thé &p dung cho cac truong
hop con lai. Noi dung bai bao duoc chia 1am 4 muc: Muc dau tién nhic lai mot sb khai
niém co ban caa siéu dai s6 Lie toan phuong; Muc 2 dé cap mot s két qua lién quan
dén dai s6 Lie sp(2) dung cho viéc phan loai cac siéu dai s6 Lie toan phuong & Muyc 4;
Muc 3 trinh bay khai niém mé rong kép caa mot siéu dai sé Lie toan phuong; Muc 4
néu két qua phan loai cac siéu dai s6 Lie toan phuong giai dugc 8 chiéu vai phan chin
bat kha phan 6 chiéu.

Céc khong gian vecto duoc xét trong bai bao nay 1a hiru han chiéu va trén truong
s6 phirc O .

1.  Siéu dai s6 Lie toan phwong

Pinh nghia 1.1. Cho mot siéu dai s6 Lie hitu han chieu g= g A g,. Néu g duoc
trang bi mot dang song tuyéntinh B : g~ g® £ thoa man céc tinh chat

(i) siéudoixingnéu B(X,Y)= (- DB( ,X),"X T gy Tg,.

(i) khong suy bicnnéu B(X,Y)=0,"Y T gthi X = 0,

(i) bdt bién néu B (g< Y gz): B (x,g,zg)dungvdi moi X,Y,Z T g,

(iv) chinnéu B(g,,g;)= 0.

thi g duoc goi 1a mot siéu dai sé Lie toan phuong.

Trong trudng hop nay d& dang thiy ring (gO,B o g) la mot dai s6 Lie toan

phuong va (91’ B . g1) la mot g, - module symplectic.

Cho hai siéu dai s6 Lie toan phuong (g, B ), (g', B ) Tanoi rang (g, B )Va (g', B )

dang cdu dang cw néu c6 mot ding ciu siéu dai s6 Lie A:g® ¢ sao cho
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B'(A(X),A(Y))=B(X,Y ), "X,Y T g Khidé A dugc goi la anh xg dang cdu

ding cu va ta ki higu (g B)é-)(g', B).

Dinh nghia 1.2. Cho (g, B) 1a mot dai s6 Lie toan phuong va | 1a mot ideal cia g.

(i) | dugc goi la khong suy bién néu B hanchétrén | © | khdng suy bién,

(ii) (g, B)duqc goi 12 bat kha quy néu g khong c6 ideal khong suy bién khac {0}
va g,

(iii) Ideal khong suy bién | duogc goi 1a bdt kha quy néu | khdng chira ideal khong
suy bién khac {0} va I ,

(iv) Ideal | dwoc goi la dang huong hoan toan néu B (1,1 )= 0.

Ménh dé sau day quy viéc nghién ctru siéu dai s6 Lie toan phuong thanh nghién
ctru cac ideal khong suy bién.

Ménh dé 1.3. [4]
Cho (g, B) la mét siéu dai sé Lie toan phwong, | 1a métideal cia g. Khi dé 1"

ciing [a mgt ideal cia g. Ngoai ra, néu | khong suy bién thi | * ciing khéng suy bién,

8,I a: {O}va | Cl" = {0} Trong trwong hop nay, takihiéu g= 1 A" .
2. Quy dao phu hop cia dai so Lie symplectic sp(2)

Trong muc nay, ching tdi nhic lai mot sb két qua phan loai quy dao phu hop cua

dai s6 Lie sp(2) véi muc dich sir dung nd cho bai toan phan loai céc siéu dai s6 Lie
: : N b O

toan phuong. Doi voi dai so6 Lie sp(2), moi phan tir khac khong E = hoac la lay

B

linh hozc 1a nira don. Piéu ndy nghia 1a dbi voi mdi phan tir trong sp(2) , ta cé thé chon

, q s 19 09
co s chinh tc pht hop trong £ 2 dé né c6 ma tran biéu dién 1a = hoic <
0 05 f0 -13

Bédé2.1.Cho A,B T sp(2) saocho [A,B]= 0. Khidé A,B phu thugc tuyén tinh.

Chitng minh.
Pai s6 Lie Sp(Z)cc') co s6 {H,X,Y} voi [H,X]=2X, [HY]=-2,

[X.Y 1= H. Goi A=aH+bX +cY,B=a'H+b'X+c'Y. Tir gia thiét §\,BE= 0
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kéo theo (bc'- b'c)H + 2(@ab'- a'b)X - 2(ac*- a'c)Y = 0. Piéu nay tuong duong

v6ihai bo ba (a,b,c) va (a',b',c’) tile hay A,B phu thudc tuyén tinh. 0
Bé dé2.2.Cho A,B,C T sp(2),néu[A,B]=C ,AC]=[B,C]=0thiC = 0.
Ching minh.

Do [A,C]= [B,C]= 0 nén theo B6 d&2.1, tacA va C phu thudc tuyén tinh ;
B va C phu thude tuyén tinh. Néu C ¢ 0 thi A,B phu thudc myén tinh. Dan dén
C = [A,B]= 0 (mau thuan). O
Bodé2.3.Cho AB T sp2), B! 0 saocho [A,B]= B.Khidé A nita don cé céc

gia tri riéng la 1,- 1 va B liy linh.
2 2
Ching minh.

q , q 19 08
Ta c6 thé chon co s& chinh tac phu hop dé A c6 dang g = hoac EO | =,
B

, 19
Néu A = E OE: X ,goi B=aH +bX +cY . Khidé[A B]= B tuong duong
g

Véi -2aX +cH =aH +bX +cY din dn B=0(vd li). Do db
09 ,

A= EO IE: IH, goi B=aH +bX +cY . Tu gia thiét [A,B]= B ta dugc

'y

21bX - 2clY =aH +bX +cY , din d¢én a= 0, 2lb=b, - 2cl = c, kéo theo

a:O,I:l,c:Ohoeica:O,I:-l,b:O. O
2 2

3. Mé rong kép cua siéu dai so Lie toan phwong

Pinh nghia 3.1. Cho (g B) la mot siéu dai s6 Lie toan phuong va D : g® g la mot

siéu dao ham cua g. Tandi D 1a mot siéu dao ham phan xiing cia g néu nd thoa mén

tinh chat: B(D(X),Y )= - B(X,D(Y)), "X.,Y T g.

Ki hi¢u Der, (g B) la khong gian cac siéu dao ham phan xtng cua (g B). Khi do

Der (g B) cung véi phép toan siéu hoan tir Iap thanh mét siéu dai s6 Lie.

Ménh dé 3.2. ([4, Theorem 2.4]) Cho (g B) la mér siéu dai sé Lie toan phirong, h 1a

mot siéu dai sé Lieva f :h® Der (g) 1a mét dong cdu siéu dai s Lie. Goi y 12 anh

xa ditir §° gvao h™ dwoc xdc dinh béi:
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yX,Y)2) = (- DB (Z)(X),Y),"X T g,"Y T g,"Z1h,

Khi do khong gian vecto é = hA gAnh" cung véi phép nhan
[H+ X+ f,K+Y +g]= [HK]+ XYL+ fH)Y)- - D¥FK)X)+ad (H)()
- (- ¥ad (K)(f) + y(X.Y),

"H hx,"X | gx,"f | hx, "K 1 hy,"Y | gy,“g | hy
|& mét siéu dai s6 Lie. Hon nira, néu g |1a mét dang song tuyén tinh siéu doi ximg bat
bién trén h thi g ciing véi dang song tuyén rink xdc dinh béi:

B(H+ X + f,K+Y +g)= g(H,K)+B(X,Y)+ f(K)+ (- ))"g(H)
l& mét siéu dai s6 Lie toan phwong va dieoc goi 1a mé rong kép cua (g B) bdi h theo

nghia f .

Truong hop h 1a dai s6 Lie mot chiéu, g dugc goi 1a mé rong kép mot chiéu caa
(g B). Ménh dé sau day thé hién tim quan trong caa ma rong kép mot chiéu trong
nghién ciru cau tric cua céc siéu dai s6 Lie toan phuong.
Ménh d@é 3.3. [3] Cho (g B) la mér siéu dai s Lie toan phirong bat kha phan cé so
chiéu n > 1 sao cho ton tai it nhat mét phan tir thudn nhdt chan thuge tam. Khi d6
(g B) la md rong kép mét chiéu cua mét siéu dai so Lie toan phwong n - 2 chiéu.
4. Phén |0ai‘ sidu dai s6 Lie toan phwong giai dwoc 8 chiéu véi phan chin bt
kha phan 6 chieu

Muc tiéu chinh trong bai b4o nay la phan loai cac siéu dai s6 Lie toan phuong giai
dwoc 8 chiéu vai phan chdn bét kha phan 6 chiéu. Do g giai dugc nén g, cling giai
dugc. Do g bat kha phan nén g dang cau dang cu véi nhimg dai s6 Lie

O 10 gGYZ(I ), s 5 da duoc phan loai trong [6].

Néu g kha phan, goi j = j- A j. la ideal khdng suy bién thuc sy cia g, khi do
j" ciing 1a mot ideal khdng suy bién cua g. Nén j. la cc ideal khong suy bién khac
{0} cia g hozc (j)o la ideal khong suy bién khac {0} cia g; . Nhung vi g_ bat kha

phan nén tachicd j. = g. hoic (j ) = g . Khéng mat tinh tong quat, ta c6 thé gia sur
0

i=g A j; la ideal khong suy bién thuc su cua g, suy ra i = {0}, (j“)0 = {0} va
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(jA) =0 Vivay g= gaAgi voi g 1a dal sd Lie toan phuong bat kha phéan giai
1
duogc 6 chiéu, g, la khong gian vecto symplectic 2 chiéu va [96’ 91] = {0}.

Sau day ta xét truong hop g 1a mot siéu dai s6 Lie toan phuong bat kha phan,
g.=span{X,.2, }, 1<i<3,  B(X,X;)=B(Z.,Z;)=0, B(X.Z)=4;.

g =span{;7;}B(.T)= 1.

41. Véi g = g,
Theo [6], c4c tich Lie khac khong &, X M= 7, &, X H=Z , & X U= 7,

o o) PQ)

,ad(Z ;)

va Z(g)=span{Z,Z,,Z,}. Chi y ring ad(X)

g | sp(gl, B

"X T g. Taco g;éol(xl)

,ad(X,)

o 0= 20Z.)

. §d(x)

H: 0 nén
% % %0

theo Bo dé 2.2, ad(Z,) = 0. Suy ra

= 0. Tuong ty ad(Z,)

= ad(Z,)

9 9 9

Z(9Cg, = Z(g;) = span{Z,,Z,,Z,}. Theo BoO dé 2.1, ad(X,) ad(X,)

g’ 9i7

ad(X,)|, doi mét phu thude tuyén tinh. Néu ca ba cling bang 0 thi g kha phan. Do d6

%

. ad(X,)

ad(X,) khong ddng thoi bang 0. Hon nita, theo phén loai

ad(X,)

9 ! 9

Sp (gi)- qu§ dao cta sp(gi), ta cd thé chon co so chinh tic {{i,Ti} dé ma tran biéu

dién cua ad(X,)

ad(X,)

ad(X,)

o o . cung la dang chéo hoac tam giac trén ngat.
1 1 1

Ta co 2 truong hop sau:

00 00 09
Véi ad(X = 5 = zad(X = =, ta co:
vasl, = g, el
Y=y, JTil= T, Y= ,Tl= -,
3’Yia: ny ., 8(3’1-18: - nT. (dé dang kiém tra tich Lie thoa m&n Bong nhat thic
Jacobi).

Theo tinh bét bién, khéng suy bién va chin cua B , ta co
B(g,[Y-,Y.-D = B(lg.,Y-]Y:) = 0nén [Y.Y.]= 0,
B(gavI.TTTi]) = B([gﬁ,Ti],Ti) = 0 nén I.TivTi]: 0
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va
B(span{Zl,Zz,Zs},[Yi,Ti]) = B([span{Zl,Zz,Zs},Yi],Ti) =0,
B(X 3,|_Yi,Ti]) = B([X 31Y1]’Ti) = n, B(X l,l_Yi,Ti]) = B([X l’Yi]’Ti) =1,
B(Xz,[Yf,Tf]) = B([XZ,Yf]Tf) = m nén [Yi’Ti]: |Z, +nZ,+nZ,

Ta ki hiéu siéu dai sb Lie nay 1a ¢ (I, mn) voi cac tich Lie khac O:

8,2,1
gl,xzaz Z,, g<2,x35: Z, 8(3, 15 Zz, = 1Y, 1’Tiﬁ: -7,
: l:l: - : ,U: - - i, - : ,U: - -

2’Yil] n., 2’T1l§l mr, 3’Y1l] nYl, 3’T1l§l T,

[Y.T.]1= 12, + nz,+ nz,,
Ta d& dang ching minh dugc ring G..(1,mn), g,,,(,m',n" dang céu ding

cu v6i nhau khi va chi khi (I ',m',n") lahoan vicua (I,mn) hoac (- I,- m- n).

| O m('j
. :E . :E 0§ ad(Xz) o E Oﬁ (sau

mot phép dbi co sé trén @), taco &, T-U=y_, & T-U= 1y & T-U= nv.. Lai
1 3T Treérig 1" 82 1 1
theo tinh bét bién cua B, ta cd B(g,[Y-.gD = B([g.Y;}g)=0nén [Y;,g]= 0

e \0i

Tuong tu v&i cach 1am trén ta co [ri’Til =1Z +mZ,+ Z, Kihigu siéu dai s6 Lie
nayla G;,,(1,m) i tich Lie khdc khong § X, b=Z, &, X b= 7 , & X H=7
3,T —Y g(l,T = 1Y, g(z,T U= m(f,[I'f,Ti]: 1z, +mZ, +Z,.
Taciing dé dang chimg minh dugc ring gs8 22
cu v6i nhau khi va chi khi (I ',m") la hoan vi cua (I, m).

4.2. Véi g, = 9,1 )
Céc tich Lie khac khong &, Z W=7 & Z 8=1Z, & X §=-X,
KX H= - 1X, g X B=2,, g, X H=1Z, wi 110, g.,(0,)v

2 A X N ; X — 5 -1 -1 A
9s,(,)dang cau néu va chi neu | ==#I, hodc | =1,". Ta co

(I,m), g,,(I ,m’) dang cu ding

ad (2,)|, .ad (X,)|, . ad (Z,
Z(Q)CQ@ = Z(g;) = span{Z,}.

, thoa mdn B d& 22 nén ad (Z,

9‘1: 0. Do d6
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Chl ¥ rang

ad(X,)| ,ad(X,)| ,ad(X,)

Lad(z,)

9

,ad(Z,)

9 91): Sp(2) '

L} =123, 1=12. Néu ad(X,)

g g g g | Sp(gl’ B

bit V = span {ad(Xi)

gi,ad(Zj)

gizo

suy ra ad(Z,) ,ad(Z,)

= 800X

u_ - ,
o gia— 0. Tuong ¢ty ta cing cb

ad(X)) ¢ " ad(X,) o ad(Z,) g = 0 nén g kha phan. Vi vay ta xét
ad(X,)|, * 0.
Vi ad(X.) g,ad(Zi)‘g, i=12, phu thudc tuyén tinh (B3 d& 2.1) nén
dimVv = 1,2.
42.1.Néu dimV =1
Dit
ad(X)) o = xad(X,) gi,ad(Xz) - x,ad(X ) gi,ad(Zl) 0" zad(X,) g
. 0 A )
ad(z,)|,= 2d(X,)|, - Do %d(xggl,ad(xl) oI 200, nén ad(x,)|, = 0.
Tuong tw, ta cing ¢4 ad(X,)|, = Oad(Z)|, = 0,ad(Z,)|, = 0. Ta c6

B(lg, 9119, 9.D = B(Mlg;, 9;1.9,19) = 0
suyra[g, g1l [g,9:]=2(g) = £Z,

Theo Ménh d& 3.3, g la mé rong kép mot chidu cia (Xq(—))A sp(g;) (voi
g, = span §Z,,Z,,X,,X, }) béi ad(X,). Ap dung phan loai Sp(g.)- quy dao cua

sp (gi), ta c6 cac truong hop sau cua ad(X ) .

@ 0 0 0 0 08

o1 0 0 0 0f

00 -1 0 0 0%
e ad(X,)= 00 0 -1 0 Oé Ta ki hiéu siéu dai s6 Lie nay la

00 0 0 0 13

00 0 0 0 0

g5, 4(1) voi céc tich Lie khac khong
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X Z, B 2, 8,2, 1= 12,8, X B= - X,, gs,ng:-lx
¥ Xl 2o 321 47 120 ETilE Ve g Tit 2o
0

0 0o o 09
0 I 0 0 0%
00-10 0 03 e
e ad(X,)= 00 0 -1 0 Oé Ta ki hiéu siéu dai so Lie nay la
00 0 0 m 0%
00 0 0 0 -mg

q;,, (I, m vei cac tich Lie khac khong

X Z, 8= 7, 8,2, 8= 12,8 X B - XL 8 X = - 1X,,
Z XM= 2, @ X 12, &Y ey T T g T =

42.2.Néu dimV = 2

. c6 vai trd nhu nhau, khong mét
1

phu thudc tuyén tinh

u_

= 0. Do

nta don cO
9

cac gia tri rién

. 1y linh (xem B6 dé 2.3). Ta co thé chon co 56

_E 09 E)m@
0 - 13° 0 0
19

ra
g SUY

3
o

chinh tic {Y.T.} cia g, dé

SH:I-I-

Thay Y- = ly,,-r, = -,
1 m 1 1 1

. Suy luan tuong tu
1

" suyral = - 1 hogc ad(X,) . 0

TfI
e
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Néu | = - 1 taco thé thay vai trd X ,,Z, cho nhau nén c6 thé xem | = 1.

Do d6 ta xét cac truong hop sau:

e Néu ad(z,) o = ; = 0, tatinh duoe [Y;T.]= 1Z,[T,T.]= X, Ta

ki hiéu siéu dai s6 Lie nay la gzzs(l ) Vi céc tich Lie khac khong g<3,zlg: Z,

8(3,225: |ZZ18(37XIH: i Xl’g(s’ng: -1X, gl’xlg: Z,,
£ ) A N 1 . N 1 ; . ) 1
FoXot= 125 BYig™ Yoo Ti™ 5T #FoTigm Ve €27 it > Za

3Tl

~ mo
5 = Ogm 0, theo tinh chat bat

bién cua B, taco [Y T- ]— 123,[|' T- ]— X+ mX,. Taki hi¢u siéu dai s6 Lie nay

la g;m(m) véi tich Lie khac khong 8(3,2152 Z, 8(3,2252 Z, g(s,Xla: - X
1

g(s’ng: - Xy gl’xla: Zs gZ’ng: Zy ¥ 15 2Y11
. 1 1
213" - 2T1 VYL @ Tl g 2% §oTi™ X ™

43. Véi g = g,
Khi do, cic tich Lie khic khong &,Z W=7, &,Z,4=2 +Z,

§<31X18: - X, - X, %%XZB: - X, va fgl,xlg: fgz,xlg: fgz,ng: Z, Pt

V = span{ gi,ad(XZ) o
tu tiéu muc 4.2, ta c6 Z(g) C 9 = Z(gﬁ) = span{Z.}, ad(X,) .
ad(X,)|, , . 46i mot phu thudc tuyén tinh nén dimV = 1,2,

4.3.1.Néu dimV =1
Lap luan tuong ty tiéu muc 4.2.1, ta c6 ad(Xi)‘g = ad(Zi)‘g= 0, 1=12,

9, gi]‘l (9, g(—)T =Z(g,) = £Z,, g la mo rong kép moét chiéu cta dqﬁ)A sp(g;)

171



TAP CHi KHOA HOC BHSP TPHCM S6 12(90) nam 2016

(voi 0, = span {Zl,ZZ,Xl,XZ}) boi ad(X,). Ap dung phan loai Sp(gi)- quy dao

cua sp (gi), ta ¢ cic truong hop sau cuaad(X,) .

@1 0 0 0 og

01 0 0 0 0F

00-10 00_ . .o ,
e ad(X,) = 90 -1 -1 0 Og Ta ki hiéu siéu dai so nay la Lie bos VO

00 0 0 0 1%

00 0 0 0 03

céc tich Lie khac khong & ,,Z. 8= 7, &, Z =27 +Z, &, X #=-X - X,

KXol - X0 B Xl B Xl FoXolE Zo & Tl Yo do Tl 26

@ 1 0 0 0 09
01 0 0 0 0%
g o0o-100 0FX__
e ad(X,)= 90 -1 -1 0 0§ Ta ki hiéu siéu dai so nay la Lieg, ,(I)
00 0 01 0%
00 0 0 0 -13
véi cc tich Lie khac khong & ,,Z W=7, &, X B= - X - X, & X 6= - X,
g(s’zza: Z1+ Zz’ grx1a: gz’x15: gz’xzﬁ: Zs’ 3’Yia: IYi’
. -0 —
JTiH= - 1T, 8T =12,
4.3.2.Néu dimV = 2
Pau tién ta chimg minh ad(Z,)|, = 0. That vay, gia s ad(Z )|, * 0 va dat
_ ] _ 6 P _
ad(X,)|, = xad(Z,)|, - Do -ad(x)|, = 80|, 2d(X,)|,¢ nén ad(x,)|, = 0.

Iy linh (xem B6 dé 2.3). Do d6

gl
% g0 -2

o = bad(Z,)

Pong thoi ta ciing c6 ad(X 2)

@ nira don va ad(Z,)

ta c6 thé chon co so chinh tic {Y,T.} cia g. sao cho ad(X,)

STRRRISE

ad(Z,) ¢ = aad(Z,) o ad(Z,)

91'

% kO 0% dtad(x,)
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Tur hé thae bad(Z,)

= §d0X,)

gi,ad(Zz)

U_
o H_ ad(Z,)

+ad(Z,)

suy ra

9 9

ad(Z,)|, = 0. Diéu nay mau thuin nén ad(Z )

= 0.
9 9

Lap luan tuong ty, ta duoc ad(X,)

= 0. Tu ddy ta c6 ad(Z,)

gi,ad(Xl)

9 9

khong thé dong thoi bang khong. Do vai trd cia ad (Z,)|,.ad(X,)|, binh dang nén ta

9 9

<

gia st ad(Z,) gfﬂz ad(Z,)|, nén theo Bo dé 2.2,
a0

0. Vi @d(X,)
gl e

gi,ad(ZZ)

9

ad(X,)|, nia don, ad(Z,)

9%
00
B e

2

¢ |0y linh va ta c6 thé chon co s chinh tic {Y,T.} cua

12
. E O% bat ad(X,)

U_
giH_ aad(Zz)

1-10:

o = aad(Z,)

g, sao cho ad(X,)

o

Tu -ad(X))

= &d(X
,, = 80X
Theo tinh chét bat bién cua B, ta c6 [X,,Y.]= 1Y [X,T.]= - 4T, [Z,T.]=Y,,
[Y.T.1= 1Z [T T.]= X,

g’ aad(Z,)

o= ad(X))

g SUyra ad(X,)

. 0.

Ta ki hiéu siéu dai s6 Lie nay la (0

5(31218: Zy %%12282 Z,+ 2, §<31X18: - X - Xy §<3,X28= - X,
[X,Y 1= %Yi,[Xg,Ti]: - %Ti’ [Z,T1=Y, [Y,T.]= %Zg,rl'i,Ti]: X,

véi cac tich Lie khac khong

Tir cac tinh toan trén, ta nhan duoc phén loai cac siéu dai s6 Lie toan phuong 8
chiéu véi phan chan bat kha phan 6 chiéu nhu sau:

Djnh 1 4.1. Cho g la mgt siéu dai s6 Lie toan phirong 8 chiéu véi phan chan bat kha
phan 6 chieu.

(i) Néu g kha phan thig c6 thé viér dudi dang g = gOIAi\g1 véi g dang cau dang
Cu Vi gg1,05,(1), 95, (& duoc phéan logi trong [6]), O la khong gian vecto
symplectic 2 chiéu va [g, g.1= {0}

(i) Néu g bdt kha phan thi g dang cdu dang cu Véi mét trong cdc siéu dai so Lie
toan phuong g ,,(1,mn), g,,(,m, g,,0).6,,,0.m, g,.(1), &,,(M, g,

. G, 4(1) va g, duwocmd tanhw trén.
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