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VE MOT LGP CAC PAI SO LIE THUC GIAI PUCC
MA CAC K-QUY PAO HOAC 0-CHIEU HOAC 4-CHIEU

B L& Anh v, Duang Quang Hoa** va Nguyén Anh Tuan***
TOM TAT

Trong bai bdo nay, tiép cdn cdch phén loai cdc MD-dai s6 theo sé chiéu cuc dai cta quy dao trong biéu dién
déi phu hgp dugc Arnal-Cahen-Ludwig si dung ldn dau trong [1], ching téi gidi thiéu mét [Gp con cac MD-dai

s6 ma quy dao chidu cuc dai trong biéu dién déi phu hgp la 4.

ABSTRACT
A class of real solvable lie algebras such that their

k-orbits are orbits of zero or four dimensions

Iin this paper, classification of MD-algebras by maximal dimension of orbit in the co-adjoint representation
firstly used by Arnal-Cahen-Ludwig in [1], we introduce a subclass of MD-algebras such that maximal-dimen-

sional orbit is 4 in co-adjoint representation.

1. MG PAU

1.1. Gigi thiéu vé lép MD

Lép MD xudt hién modt cach tu nhién trong qué trinh khao sat bai toan "B tim {dp cdc
nhdm Lie md C*-dai s& ctia chiing ¢ khad ndng ddc trung dugc bang phuodng phdp K-ham tu”.

Gia str G 1& mét nhom Lie thuc giai dugc. G dugc goi 1a mét MD-nhém néu cac K-quy dao
clia né hogc la khong chigu hodc c6 chigu la mét hang sé k (chdn) nao do khong vugt qué s6
chigu cha nhém. Dai 56 Lie cia MD-nhém dugce goi 1& MD-dai s6. MD-nhém va MD-dai 56 ¢
s6 chigu n dugc ky hiéu tuong tng [a MDn-nhém va MDn-dai s6.

Mac da I6p MD-nhém va MD-dai s6 dugc dinh nghia kha don. Tuy nhién, bai toén phén
loai I6p MD cho dén nay van con 1a bai toan ma.

Chii ¥ rang, cé it nhat 2 céch tiép can dé liét ké va phén loal cdc MD-dai 56 va MD-nhém
nhu dudi day.

o Cach thi nhét: C6 dinh 58 chidu cla nham Lie va dai s Lie. Nhd rdng, moi nhém
{tuong Ung dai s8) Lie thuc, giai dugc khéng qua 3 chigu déu la MD-nhom (tudng Ung MD-
dai sd), hon nita chiing d& dugc liét ké hét tir lau trong ly thuyét dai s6 Lie. Bdi vay, ta chi can

bat dau tir cac MDn-dai 56 va MDn-nhém véi n = 4.

* PGS. TS, B& mdn Toan Kinh t€, Trudng Pai hoc Kinh té - Luat, DPHQG HCM.
** Nghién ctru sinh trudng Pai hoc Su pham Tp.HCM.
*** Nghién cltu sinh trudng Pai hoc Su pham Tp.HCM.
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Theo cach nay, nam 1990, Lé Anh VU [2] da phéan loai triét dé (chinh xdc dén
dang cau dai s Lie) I6p cac MD4-dai s6. Gan day, Lé Anh Vi va cdc cong sy da hoan
thanh viéc phan loai day du I6p cac MD5-dai s6 (xem [3] va [5]). Viéc phan loai I6p
cac MDn-dai s6 (v&i 1 = 6 ) cho dén thoi diém nay van con 1a bai toan mda.

e Cdach tha hai: C6 dinh sé chidu cuc dai cla K-quy dao, con s& chidu cda
nhom Lie va dai s& Lie la tuy y.

Theo cach nay, nam 1995, cac nha todn hoc D. Arnal, M. Cahen va J. Ludwig
([11) da thanh cbng trong viéc phan loai triét d€ [&p con cac MD-dai s6 ma K-quy dao
cha cac MD-nhdm tuong Ung cda ching hoac la 0-chigéu hoac 13 2-chigu. Viéc phan
loai cac MD-dai s6 ma chidu cyc dai cla cac K-quy dao 1a 2k (w6 &k =2) dén nay
van con 13 bai toan ma.

Trong bai bao nay, chiing ta ky hiéu MD{0,2k}-dai s& 14 I16p cac MD-dai s6 ma
K-quy dao chigu cyc dai la 2k (k= 1). Trén cd s& van dung céch ti€p can thd hai nay,
chdng téi s& gidi thiéu mot 1dp con clia 16p MD{0,4}-dai s6.

1.2. Cac két qua trudc day lién quan truc ti€p dén bai bio
e Phdn logi triét dé cdc MD5-dgi s6 (xem céc céng trinh [3] va [5]).
e Phdn logi cdc MD-dai s& ma K-quy dao cia MD-nhém tuong uing hodc la 0-

chigu hodc la 2-chidu (xem [1]).

2. MOT sO KHAI NIEM VA KET QUA LIEN QUAN
2.1. K-biéu dién cia mot nhém Lie

Cho G la nhém Lie thy y va g = Lie(G) 1a dai s6 Lie ctia G. Ky hiéu @ 1a khéng
gian déi ngau cua dai s6 Lie g . V&i mdi g e G, ta c6 ty dang céu: 4,_,:6G— G duge

xac dinh nhu sau:

X

G.v

M

4, (x)=gxg

Ty dang céu trén cdm sinh anh xa

Azjg;k = (Lg‘Rg“j , 4—->4

. e 4 3 o)
X>d, (X)= &;[ gexp(tX) g™ |

ma dudc goi la dnh xq tiép xiic cha A4 _,.
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binh nghia 2.1: Tac doéng
Ad: G — Aur(G)
g Ad(g)=4, = (Lg../‘ig_E }
dugc goi | bidu dién phu hgp ctia G trong € .
Dinh nghia 2.2: Tac déng
K:G—4ur|g)
g—>K(g)
sao cho
(K(g)F.X)=(F.4d(g7)X); Feg.Xeg
dugc goi la biéu dién d6i phu hgp hay K-biéu dién cia G trong G~ .
O day (F.X).Feg .X=@g lachigid tri cia dang tuyén thh Fe @’ tai
trudng vécto (bat bién trdi) X = 4.
Binh nghia 2.3: Méi quy dao cta K-bidu dién cia G trong G~ dudc goi la K-quy
dao hay quy dao Kirillov cia G (trong 4 °).
Nhu vay, véi méi F .G, K-quy dao chita F dudc xac dinh bai:
Q,:={K(g)FigeG}
2.2. Dang song tuyén tinh Kirillov
V&i méi F <G, ta xét dang song tuyén tinh phan xing B. trén & nhu sau:
B (x.¥):={F[x.7]); "Xx.Tc4q.
i ; s : 3
Ky hiéu cdi én dinh ctia F qua bigu dién déi phu hop ctia G trong G~ 1a Gr va
G, :=Lie(G, ), ticla G, ={g=G|K(g)F =F}.Khi dé ta c6 két qua sau:
Ménh dé 2.4. Hat nhén clia B, va s6 chigu cia Q. dugc cho bai hé thic sau:
KerB, =g, va dm{), =dim g ~dim & .
Ménh d& 2.4 cho phép ta xac dinh s6 chigu clia quy dao 2, théng qua ma tran

biéu dién ctia dang song tuyén tinh Kirillov B;.
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3. NOI DUNG CHINH
3.1. M ta ISp con ciia MD{0,4}-dai s&
Cho {G.} 1& mét I6p céc dai s6 Lie v&i Gy, la dai s8 Lie n chigu (n24) cd casd la

{X.X,... X, } v6i chdc moc Lie dugc xac dinh nhu sau:

» Truong hgp n=2m;
[X.X,.|=X: (3=k=2m)
i X khik=2i-1
[X.X.]=| "7 .o (122)

—X, ., khi k=2i
s Trudng hgp r=2m+1:
[X,. X, =X (3<k=2m)
[X.X,]=2X,

LXQ,‘Y;C]:{AL"&H: Lhik=2i-1 |

~X, . khik=2i
[X,.X,]=X,
'3.2. Pinh Ii: M3i dai s6 Lie thuéc 16p (G} deu la mét MD{0,4}-dai s6.
Chitng minh: Trudc tién, bing céch kiém tra dugc tigp, dé dang thay réng cac moc
Lie xac dinh nhu trén [a thoa man ddng nhat thic jacobi. Do dé G, 1& dai s& Lie vdi
moi n=z4,
Khi dé, véi F:CKIJ{'; —;-(XJA’;‘::-.,,~: aﬂﬁ’; €€ , ma tran bigu dién cta dang
song tuyén tinh, phan déi x(ng Kirillov Br cé dang nhu sau:

(F.]x.X,1)=(b,). ¥iJj.

o Trudng hgp rn=2m:

~ 0 0 —a, o, s —O oy —Cay
0 0 —, o~ s O, Ch, s
a, # 0 0 0 0 0 0
o, —x, 0
B, =| «; o, 0
o — s 0
0
s 25T 0
Ty Ay 0 0
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. . |0 Kkt~ e, =0 X o ,
Ro rang #( By )= ] 7 . do vay G 1a mét MD{0,4}-dai
ke o+ as, =0

e Trudng hgp n=2m+1:

4 2
0 0 ¢ A T T Dy "oy Ay |
0 0 —a CzB Waé & & A s 0
o (s 0 17 ] 0 0 0 0
o T oy 0
o o 0
B = :
. 0
alm— C(Zm O
(2P s 0
| 2 0 0 0
|0 khia v ad, e =0
Suyra #(B-)=| "~ - = < . do vay G cling la mét
U A Rh o o oG, G, =0

MD{0,4}-dai sé. |

3.3. Vai bai todn mé can ti€p tuc nghién ciru
— Phan loai toan bé |dp MD{0,4}-dai 56, xa han nita 1a toan bo idp MD-dai s6.
— B&i vdi cac MD{0,4}-dai s& da ligt ké & trén, nhanh chang mé ta K-quy dao cia
cac MD-nhom lién théng, don lién tuong ang. T do, xét cac MD-phan 14 lién
k&t vai ching va dac trung C*-dai s6 clia cac MD-phan & nay bang phuong

phéap K-ham tur.
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