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TOM TAT
Trong bai bdao nay, chung téi dua ra mot lop mo rong kép cua mot vai dai s6 Lie toan
phuwong gidi dwoc 7 chiéu da dwoc liét ké trong [4]. Két qua thu duwoc 1A mét phan trong bai toén
phan logi cdc dai s6 Lie toan phwong gidi dirge 9 chiéu bang phwong phdp mé réng kép.
Tir khoa: dai s6 Lie toan phuong giai duoc, mé rong kép.
ABSTRACT
A double extension class of some solvable quadratic Lie algebras of dimension 7

In this paper, we study and come up with result that a class double extension of some of
solvable quadratic Lie algebras of dimension 7 listed in [4]. The result is a part of
classification of solvable quadratic Lie algebras of dimension 9 by applying the method of
double extension.

Keywords: solvable quadratic Lie algebra, double extension.

1.  Médau

Trong vai thap nién gan day, bai toan phan loai cac dai s6 Lie toan phuong (giai
duoc hay khong giai duoc) ludn 1a mot vin dé thoi sy duge rat nhiéu nha toan hoc trén thé
gi6i quan tdm. Nhéc lai rang, dai s6 Lie toan phuong 1a mot dai sé Lie hiru han chiéu trén
truong dong dai s F clng voi mot dang song tuyén tinh ddi xing, bat bién va khéng suy
bién. Dé thay 6 tinh thoi sy ciia vin d¢, trudc hét chiing ta diém lai mot s6 cong trinh tiéu
biéu trong khoang ba thap nién gan day.

e Nim 1987, Favre va Santharoubane [1] da phan loai cac dai sb Lie toan phuong liy
linh chiéu bé hon hodc bang 7 bang phuong phap md rong kép trén khong gian vécto toan
phuong.

e Nim 2003, Baum va Kath [2] d& phan loai cac dai s6 Lie toan phuong giai dugc
chiéu bé hon hodc bang 6.

e Niam 2007, Kath [3] d4 phan loai cac dai s Lie toan phuong lity linh chiéu bé hon
hoic bang 10 bang phuong phép dbi dong diéu toan phuong.

e Nim 2014, Duong [4] d4 phan loai cac dai sé Lie toan phuong giai dugc chiéu bé
hon hoic bang 8 bang phuong phap mé rong kép trén khong gian vécto toan phuong.
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e Nam 2008, Campoamor va Stursberg [6] ¢4 phan loai cac dai sb Lie toan phwong
khong giai dugc chidu bé hon hodc bang 9.

e Nim 2014, Benayadi [7] d4 phan loai cic dai s6 Lie toan phuong khong giai dugc
chiéu bé hon hoic bang 13.

Nhu vy, cho dén thoi diém ndy, van chua c6 mot két qua nao vé phan loai 16p céc
dai s6 Lie toan phuong giai dugc chiéu 16n hon hoic bang 9. Pay chinh 1a dong luc dé
chiing toi hudng dén nghién ctru bai toan phan loai cac dai s6 Lie toan phuong giai duoc 9
chiéu bang cach mé rong kép cac dai sé Lie toan phuong giai dugc 7 chiu trong [4]. Mic
dii d4 han ché trén s6 chiéu 9, van d& van con rat phuc tap. Trong bai béo nay, chung toi
gi6i thiéu dugc mot 16p mé rong kép hoan toan méi cua ba dai s6 Lie toan phuong giai
duoc 7 chiéu.

Bai bao duoc bd cuc nhu sau: Phin 1 néu van dé va dat bai toan nghién ctru. Phan 2
nhéc lai phan loai cac dai s6 Lie toan phuong giai dugc dén 7 chiéu trong [4]. Phén 3 gioi
thiéu cac két qua chinh cua bai bao vé mot I6p hoan toan méi cac dai sé Lie giai duge 9
chiéu.

2. Phan loai cac dai s6 Lie toan phwong giai dwge dén 7-chiéu
Dinh nghia 2.1. [5]
Cho mot dai s6 Lie hitu han chiéu G trén truong F. Mot dang song tuyén tinh
B:GxG— F duoc goi la:
1. D g néu BOCY) =B, X), VXY <G
2. Khong suy bién néu B(X,Y)=0,vY G thi X =0.
3. Bét bién (hay két hop) néu B([X,Y],Z) =B(X,[Y,Z]),VX,Y,Z €G.

Khi d6, (G,B) duoc goi 13 dai s6 Lie toan phuwong.

I 1

Ta kiém tra dwgc néu | 1a idéan cua G thi (tac 13,

I ={X eG|B(X,Y)=0,VY e1}) ciing 1a idéan ciia G. Hon nita, néu | khong suy bién

(tre 1a, B|le khong suy bién) thi I+ ciing khong suy bién va G=1@® 1. Trong trudng hop

nay, ta ki hiéu G=1 é I*. Nh¢ lai rang, mot dai sb Lie toan phuong G duogc goi 1a bat kha
phan néu nd khong chira bat ki mot idéan thyc sy khong suy bién nao. Nguoc lai, chung ta
goi G lakha phan. RG rang, néu X e Z(G), B(X, X )#0 thi G Ia kha phan.
Dinh nghia 2.2. [5]

Cho (h, [.,.],, B) 1a mot dai s6 Lie toan phuong va D 1a dao ham phan xtng ciia h
(thc 1a, D thoa mdn B(D(X),Y)=-B(X,D(Y)),vX,Y €h). Chung ta dinh nghia trén
khong gian vécto G=h@ Fe® Ff tich:
[X,Y]=[X,Y],+B(D(X),Y)f,[e, X]=D(X), ¥vX,Y eh [f,G]=0.
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Khi d6 G duoc goi 1a mot dai s6 Lie toan phuong v6i dang song tuyén tinh bat bién
B; dugc xac dinh boi:

B.(e.e) =B;(f, f)=B,(e,n)=B;(f,h) =0, B,(X,Y)=B(X,Y), B(e, f)=LVX,Y €G.
Ching ta goi G 1a m& rong kép cua h bai D hodc 1a mo rong kép mot chiéu caa h. Ki
hi¢u (G, B;, D).

M¢ rong kép la phuong phap hiru ich va duge s dung thuong xuyén trong bai toan
phan loai. Trong dinh nghia trén, néu h laaben va D =0 thi G* = {0} hodc dimGi=1 (voi
G’ = [[G,G],[G,G]J) va G 1a mé rong kép mot budc.

Ménh dé 2.3. [5]
Cho G la dai sb Lie toan phwong va D, D, 14 cac dao ham phan xing ciia G. Néu
D,-D,=ad(X), X G thi chc m¢& rong kép ctia G boi D,, D, 1a dang cau.
Ménh dé 2.4. [5]
Cho (G, B) 1a dai s6 Lie toan phuong giai dugc, dimG=n, (n <6).
1. Néu n<3 thi G laaben.
2. Néu n=4 thi G dang cdu dang cu v6i F* hoic G, =span{X,P,Q,Z}, trong d6
B(X,Z)=B(P.Q)=1 [X,P]=P, [X,Q]=-Q, [P.Q]=Z.

p , , ) 1
3. Néu n=5 thi G dang cau dang cu voi F°, G @F hoac G =span{X,, X,,T,Z,,Z,}
sao cho B(X,,Z,)=B(X,,Z,)=B(T,T)=1 va [X,X,]=T,[X,,T]=-Z,, [X,,T]=Z,.

4. Néu n=6 thi G dang cdu dang cu voi F°, G4ér)F2, QéF hoac
G =span{X,, X,,X,,Z,,Z,,Z,},trong d6 B(X,,Z,)=B(X,,Z,)=B(X;,Z,)=1 va G
dang ciu dang cu voi mdi dai sd Lie sau:

() G :[X,, X,1=2,,[X,,X;]1=2,, [X;, X,]=2Z,.

(i) G, i [X5 X (1= X, [Xy, X, 124X, [Xy, 2] = -2, [X,,Z2,]1=-22,,[ X}, Z,]

=7,,[X,,Z2,]=2,.

(i) G, [X5, X 1= X, [X5, X, 1= X+ X, [X;,2,]=-2,-2,, [X,,Z,]=-2,,

[X,,2,]1=2,,[X,,Z,]1=2;,[X,,Z,]=Z,.

Ménh dé 2.5. [4]
Cho (G,B) 1a dai s Lie toan phuong giai dugc 7 chiéu.

1. Néu G la kha phan thi G dang ciu ding cu voi G éF, trong d6 G, la dai s6 Lie
toan phuong giai dugc 6 chiéu trong Ménh dé 2.4.
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2. Néu G la bét kha phan thi ton tai mot co sé {X,, X,, X;,T,Z,,Z,,Z,} caa G sao cho
dang song tuyén tinh B duwgc xac dinh B(X,,Z,)=B(X,,Z,)= B(X,,Z,)=B(T,T)=1

va G dang cdu ding cu voi cac dai sd Lie sau:
() G,: [Xs, Xo1= X0, [X, T1= Xy, [X5,2,]=-2,, [X5,2,]1=-T, [X,, 2,] = Z;,

[T.2,]1=2,

(i) G, [X; X ]=X, [ X5, T1= X, [X5,Z,]=-2,, [X;, Z,]=-T,[X,, Z,] = Z,,

[T.Z,]=2..

(i) G, [X5 X=X, [ X, X 1==X,, [X5, 2] =-2,, [X;,Z,]1 =2, [ X}, Z,] =

2y, [X5,Z,1==2; [X, X, 1=T, [X,,T]=-Z,, [X,, T]=Z,.

V6i két qua ctia Ménh dé 2.5, chung t6i d4 nghi dén viéc giai quyét bai toan phan
loai dai s6 Lie toan phuwong giai dugce 9 chiéu bang phwong phap md rong kép cac dai sb
Lie toan phuong giai dugc 7 chiéu. Dudi ddy 1a mot vai két qua ban dau ma ching toi thu

duoc:

3. M@t 16p mé rong kép ciia mdt vai dai sé Lie toan phwong gidi dwoc 7 chiéu

trong Ménh dé 2.5
Pinh 1i3.1.

, 1
Goi D la mét dao ham phan ximg cua dai so Lie toan phuong G;, ®F. Khi d6 ma

tran biéu dién ciia D dbi véi co so {X,, X,, X;,Z,,Z,,Z,,Y} dugc xéc dinh nhu sau:

=X =X =X 0

Y Y —Y; 0

L L, XtY, 0

D=l 0 0 0 X,
0 0 0 X,

0 0 0 X,

_t1 _tz _t3 0

0
0
0

Y1
Y

Y3
0

0 0
0 0
0 0
z, 4
Z, t,
_(X1 + yz) t3
0 0

XYLzt eF1=1,2,3.

I - N L . N
Neéu cic t;, =0, 1=1,2,3 thi mo rong kép cua G, ®F béi D la:

1 Gb,l :[Xli Xz] = Zs: [sz X3] = Zlv [X3, Xl] = Zz-

2. G,:[e. X=X, [6,2]=-Z,, [X, X,]=Z,,[X,, X,]1=2,, [X,,Z]=,[X;, X]] =Z,.
3. G,:le. X, =X, [6, X,]1=X,,[6,Z2,] =-Z,, [6,Z,] =—Z;, [X,, X,]=Z;, [X,, X,]
=Z7,[X,,2]=1,[X,, X,]1=2,,[X,,Z,]=f.

4. G, :[e, X,]=X,,[e, X;]1==X,, [6,Z,]=-Z,, [6,Z,] = Z;, [ X}, X, ] = Z,,[ X,, X,]

=7,[X,,2,]=1,[X;,X]=2,,[X;,Z,] =-f.
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5. G, e X,1= X, [e, X,1= X, + X,,[e, X,1=-2X,,[6,2]=-Z, - Z, ,[e,Z,] =-Z,,
[e,Z,]1=2Z,, [X,, X,]1=Z,, [X,, X,1=Z,, [X,,.Z,]= £, [X,, X,]= Z,,[X,, Z,] = f,
[X,.Z,]=f,[X,,Z,]=-2f.

6. G,:[e X, 1= X, [e, X, 1=aX,,[e,X,]=(-1-a)X,, [,2,]=-Z,, [¢,2,]=~aZ,,
[e,Z,]1= A+ a)Z,, [X,, X,1=Z,, [X5, X, 1= Z,, [X,, Z,]= T, [X,, X;]1=Z,,[X,, Z,] = a £,
[X,,Z,]=(-1-a)f.

Chitng minh.

Gia st h=G,®F=span{X, X,,X,.Z,,Z,,Z, Y}, V6i  méc  Lie
[X,, X,1=Z,, [X,, X,]1=Z,, [X;, X,]=Z, va  dang  song  tuyén  tinh
B(X,,Z,)=B(X,,Z,)= B(X,,Z;)=B(X,X)=1. Néu D la mot dao ham phan xting ctia

h dbi véi co s& da chon. Ta tinh duwoc ma tran biéu dién cua D

-X X, X 0 O 0 0

D S £ —Y; 0 0 0 0

z, -z, x+y, 0 O 0 0

D=0 -b -c¢ Xx VY Z, t X,V 2.t.0b,c,c,eF,1=1,2,3.

b1 0 -, X, Y2 Z, L

G C, 0 X3 Y _(X1 + yz) [

-t -, —t, 0 0 0 0

Theo Ménh d¢ 2.3 ta chon b, =¢, =¢, =0. Khi d6 ta xét ma tran D nhu sau:

A 0 0
D=| 0 -A" B
-B* 0 0
X =% =X

voi A=l -y, -y, -y, [\B=(t t, t,). Pat G=h®Fe®Ff.
-4, I, XtY,

9 e L L . . 2 ,
Xét dang cau P:G,®F - G, ®F sao cho P=Q®id véi Q la dang cau cua G,
va id 14 &nh xa dong nhat cua F. Néu chon B=0 va vétcia A bang 0 thi ching ta xét
cac truong hop sau ciia ma tran A:

0 00
1. A=|0 0 0| thimoc Liecua G dugc xac dinh boi: [X, X,]=2,, [X,,X,]=2,,
0 00
[Xs, X 1=12,.
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0
2. A=|0
0

o O BB

0
0| thi méc Lie cia G dugc xac dinh boi: [e X,]=X,,
0

[e,2]=-Z, [X, X,1=Z,, [X,, X,1=2,, [X,.Z,]= f, [X,, X,]=Z,.
010
3. A=|0 0 1| thi méc Lie cia G duoc xdc dinh boi: [e,X,]= X, [e, X,]=
000
X, [e,2,1=-Z,.[6.2,]1=Z,, [X, X,1= Z, [X,, Xs1=Z,, [X,, Z,]= £, [X,, X,1=2Z,,
[X,,Z,]=f.

00O
4. A=|0 1 0 | thi moc Lie cia G duoc xac dinh boi: [e, X,]=X,, [e, X,;]=
0 0 -1
X5 [6,2,]1=-2,,[e,Z,]1=2,, [X,, X,1=2,, [X,, X;]1=2,, [X,,Z,]= T, [X;, X.]=2Z,,
[X;,Z2,]=-f.
11 0
5. A=|0 1 0 | thi moc Lie cua G dugc xac dinh boi: [e, X;]= X, [e, X,]=
0 0 -2

X+ X, [6,X;]=-2X,,[e,2,]=-2,-2,,[e,Z,]=-2,,[e,2,] =2Z,, [ X, X,] = Z,,
[X,, X, 1=2,,[X.,Z2]=1,[X,, X;]1=2,,[X,,2]=1.[X,,Z2,]=f,[X,,Z,] =-2f.

10 0
6. A=|0 « 0 thi moc Lie cia G duoc xac dinh boi: [e, X ]=X,,
0 0 -1-«a

[e, X, ]=aX,, [e. X,]=(-1-a)X, [6,2,]=-Z, [&.Z,]=—aZ,, [e,Z,]= A+ a)Z,, [ X, X,]
=7, [X5, X 1=2,, [X,,Z,]=1,[X,, X,]=2,, [X,,Z,]=af,[X;,Z,] = (-1-a)f.

1
Nhdn xét 3.2. Ta cO cac mo rong kép cua G;, ®F trong Dinh Ii 3.1 la kha phan, vi
X eZ(G) va B(X,X)=0.

Dinh i 3.3.

1
Goi D la mot dao ham phan xtng ciia dai s6 Lie G ®F?. Khi d6 ma tran biéu dién

cua D ddi véi co so {X,, X,,T,Z,,Z,,Y,,Y,} dugc xac dinh boi:
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-% -y, 0.0 0 O
-xX, X% 0 0 0 O
0 0 00 O O
D =
0 0 0 x x, A
0 0 0y -x B
-A" -B"' 0 0 0 C

voi A=(XY,), B=(x,¥,), Cea?2),x, Yy, eF,i=1234 Néu x=y,=v,=0,x,=1
thi mo rong kép cua QéFZ boi D la:

1. G,:[e.X]=-Y,, [eY,]=2,[X,, X,]=T,[X,,T]=-Z,, [X,,Y,] =1, [X,,T] =Z,.

2. Gy:[e, X ]=-Y,,[e, X,]=X,,[6,Z,]=-Z,, [e,Y,]=Z,, [X, X, ] =T ,[X,,T]=-Z,,

[X.,Y,]=-1,[X,,T]1=2,[X,,Z]=f.

3. Gy:[e, X ]=X,=Y,, [e,X,]=-X,,[6,2,]=-2,,[e,Z,] = Z,, [e,Y,] = Z,, [ X}, X, ]
=T,[X,T]1=-Z,,[X,,Z]=f,[X,Y,]=-1,[X,,T]=2,, [X,,Z,]=-f.

4. G :[e. X ]=-Y,, [eY]=Y,, [6,Y,]=Z, =Y, [X,, X,]1=T,[ X, T]=-Z,, [X,,Y,]
=—f,[X,,T]1=2,[Y,.Y,]=f.

5 Gy :[e. X ]]=-Y,,[e, X, ]=X,,[6,Z,]=-Z,,[e,Y,]=Y,, [e,Y,]=Z, =Y, [ X}, X,]
=T,[X,T1=-Z,, [X,Y,]==1,[X,,T]1=2,[X,,Z]=[Y,.Y,]= f.

6. G, :[6, X ]=X,-Y,, [, X,]=-X,,[6,Z,]=-Z,,[6,Z,]=2,, [&,Y,] =Y,, [e,Y,]
=Z,-Y, [X, X,]1=T, [X,T]1=-2,,[X,,Z,]]=1, [X,Y,]=—1,[X,,T]=2,
[X,,Z,]=-1,[Y,Y,]=f.

Chitng minh.

Gia sir h:QéFZ, chon co s¢ {X,X,T,Z,Z,} cia G sao cho
[X, X,1=T,[X,,T]1==Z,,[X,,T1=Z, B(X,,Z,)=B(X,,Z,) = B(T,T) =1 va co s& truc
giao {Y,,Y,} cia F? Goi D la mot dao ham phan xtng cia G dbi voi co s

{X,, X,.T,2,,Z,,Y,,Y,}. Ta tinh dugc ma tran biéu dién ciia D nhu sau:

-x -y, 0 0 0 O

-x, X 0 0 0 0

D a a 0 0 0 O
0O ¢ -a X X, A

C, 0 -a, vy, -x B

-A" -B* 0 0 0 C
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voi A=(X;%,), B=(y,Y,), Cea(2),x,Y;,a,,a,,c,eF,1=12,3,4. Theo Ménh dé 2.3, ta
cO thé chon a, =a, =¢, =0. Khi d6

-x, -y, 0 0 0 O
-X, X 0 0 0 O
0 0 0 0 O
D= .
0 0 0 x x, A
0 0 0y -x B
-A" -B" 0 0 0 C

5 , L L .
Pit G=h®Fe®Ff. Néu dang cau P:G®F° -G ®F” sao cho P=Q®id véi Q

la dang cdu cia G va id 1a anh xa dong nhit cia F?°. Vi Ceo(2) nén

00 0 -1 e 1 A LA A N
Ce , , F= dong dang v&i mot ma tran dang Jordan va F
0 0){1 O -X, X

T . 0 0y(O 1) (1 O . X3 X, P 01
o vet bang 0 nén F e , , . bat E= . Néu E=
0 0)\0 0)(0 - Y: Y, 00
thi ta xét cac truong hop sau:

00 0
[e’Yz] =1, [Xl’ Xz] =T, [Xl’T] =-2,, [Xl’YZ] =-f, [XZ'T] =7,

0 0 00
1. Fz{ j,C=[ Oj thi moc Lie cia G dugc xac dinh boi: [e, X ]=-Y,,

1 0 0 _ |
2. Fz[g OJ’C:[O Oj thi moc Lie cia G dugc xac dinh boi: [e, X,]=-Y,,

[e, Xz] =Xy, [e, Zl] =-2,, [e'Yz] =7, [Xl' Xz] =T, [leT] =-Z,, [leYz] =-f, [szT] =
Z,[X,,2]="f.

10 00 : .
3. F:[O J,C:[O Oj thi moc Lie cia G dugc xac dinh boi: [e, X,]= X,

_Yz’ [e,X2]=—X2, [e,Zl]=—Zl, [e,ZZ]=ZZ, [e,Y2]=Zl, [Xl,XZ]zT, [XllT]:_Zz’
[Xl’zl] = f, [Xl’Yz] =-f, [XZ’T] = le [XZ'ZZ] =-f.

00 0 -1
4. Fz[o Oj’ C:[l Oj thi moéc Lie cia G dugc xac dinh boi: [e, X, ]=-Y,,

[e’Yl] =Yz’ [e’Yz] = Zl _Yl’ [X1’ Xz] =T, [Xl'T] = _Zz' [Xl'YZ] =-f, [szT] = Zl'
[Y.Y,]=f.
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01 0 -1 _
5. Fz[o Oj’ C:[l Oj thi moéc Lie cia G dugc xac dinh boi: [e, X;]=-Y,,

[e, X, ]=X,,[6,Z,]=-Z,, [eY.1=Y,,[eY,]=2 Y, [X, X,]1=T,[X,,T]=-Z,,
[Xlin]z_fa [XZ’T]Z le [XZ'Zl]:[Yl'YZ]: f.

0 -1 1
_YZ’ [e’ Xz] = _Xzi [e’Zl] = _Zl’ [e,Zz] = ZZ' [e'Yl] =Y2' [e’Yz] = Zl _Yl' [Xl' Xz] =T,
[X,.T]1=-2Z,,[X,,Z,]= T ,[X.Y,]=—F,[X,, T]=2,[X,,Z,]=-1,[Y,,Y,] = f.
Nhgn xét 3.4. Tathdy G,,, G, G, lakhd phan, vico Y, € Z(G), B(Y,,Y,)#0, G, G

1 0 0 -1 .
6. F:{ j C:[ Oj thi moéc Lie cia G dugc xac dinh boi: [e, X,]= X,

la mé rong kép mot budc, G, 1a bat kha phan.
Dinh 1i 3.5.
Goi D la mot dao ham phan xtng cua dai sé Lie G,,. Khi d6 ma trén biéu dién cua

D dbi véi co so {X,, X,, X,,T,Z,,Z,,Z,} duge xac dinh boi:

00 0 0 0 -b vy
00 0 0 b 0 0
00 0 0 -y 0 O
D=0 0 0 0 0 0 0/[x,y.beF.
00 -x, 0 0 0 0
0O 0 0 0 O 0 O
x, 0 0 0 0 0 0
Néu x,=y,=b,=0 thi m& rong kép cia G, bsi D 1a G, véi méc Lie

[X,, X, ]1==X,,[X,,Z,]=2,, [X,,T]=X,, [X;,2,]=-2,,[X;,Z,]=-T,[T,Z,] = Z..
Chitng minh.
Chon mot co s¢ chinh tdc {X,, X,,X,,T,Z,,Z,,Z,} cua G,, sao cho cac moc Lie

[Xs, X,1= X0, [Xs, T1=X,, [X5,2,]=-2,, [X,,2,] =T, [X,,2,] = Z,, [T.Z,]=2;va
dang song tuyén tinh B(X,,Z,)=B(X,,Z,) =B(X,,Z,)= B(T,T)=1. Goi D la mot dao

ham phan xtng clia G, ,. Ta tinh dwoc ma tran biéu dién cta D :
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Nguyén Thi Mgng Tuyén

0 -e -f,
0 0 -—f;
0 O 0
D=0 0
0 0 -—x,
0 0 e
X, —e 0
Theo Ménh dé 2
0 0 0 O
0 0 0 O
0 0 0 O
D={0 0 0 O
0 0 —x, O
0 0 0 O
X, 0 0 O

N

—e,

—Y
0

0
0
0

0

b,
Y
0
0
€
f

N

O O O O O o

Y1

o O O O o

0

,&,,8,, T, fs,t,,%,,y,,b, € F.

O O O O o

3tacothéchon f,=¢, = f, =e,=t,=0. Tadugc matran D :

Xy, Y, b, €F.

Dit G=G,,®Fe®Ff. Néu Xx,=y,=b, =0 thi moc Lie cia G xéc dinh boi:
[XZ’ X3]=—X1, [XZ’Zl]:Z3' [X3’T]: Xzi [stzl] :_sz [ngzz] =-T, I_T,ZZ] :Z3'

Nhgn xét 3.6. Tathiy G, 1a mé rong kép mot budc ciia

h=span{e X,,X,,T,Z,,Z,, f}.

4.  Kétluan

Bai bao d4 néu lai dinh 1i phan loai cac dai sé Lie toan phwong giai dugc chiéu bé

hon hoic bang 7 trong [4], [5]. Hon nita, bai b4o con dwa ra duge mot 16p mé rong kép cia

) L 1 . ,
cc dai s Lie toan phuong giai duge G, ®F, G ®F” va G,,. Vi két qua ndy, ching toi

hi vong trong thoi gian ngin sip téi s& hoan thanh bai toan phan loai cac dai sé Lie toan

phuong giai dugc 9 chiéu bang phuong phap mé rong kép.

Léi cam on: Nghién cizu ndy duwot hé tro béi dé tai ma sé CS2015.01.37.
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