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ABSTRACT

The orbit method, which is also known as the Kirillov theory, was first
introduced by Kirillov in the early 1960’s and remained a useful and
powerful tool in representation theory of Lie groups as well as Lie
algebras. The key of the Kirillov theory is concerned the coadjoint orbits
of Lie groups. In this paper, the problem of describing the coadjoint orbits
of a class of Lie groups corresponding to a subclass of 7-dimensional
solvable Lie algebras, which has been recently classified, is considered.
Namely, a description method based on the structure of Lie algebra is
presented. By using this method, the geometry of the coadjoint orbits of
the class of Lie groups under consideration is explicitly described.

TOM TAT

Phuwong phap quy dao hay con goi la Iy thuyet Kirillov, dwgc khoi xuong
béi Kirillov vao dau nhitng nam 60 cia thé ky 20, da tré thanh mot cong
cu quan trong trong Iy thuyét biéu dién nhém Lie va dai sé Lie. Chia khéa
ciia Iy thuyét Kirillov chinh la cdc qui dao doi phu hop ciia nhém Lie.
Trong bai viét nay, van dé mé ta cac quy dao doi phu hop ciia 16p nhém
Lie twong vmg voi mét Iop dai $6 Lie gidi dwoc 7-chiéu vira dirge phan
logi gan day dwoc xem xét. Cu thé, mt phuong phap mé ta quy dao doi
phu hop ciia nhém Lie ma hodn toan dia vio cdu tric cia dai sé Lie
twong iimg sé duoc gidi thiéu. Sau d6, bang cdch dp dung phirong phdp
nay, cac quy dao doi phu hop ciia I6p nhém Lie dang xét dwge mé ta twong
minh.

1. GIOI THIEU

Khi nghién ctu biéu dién d6i phy hop cia nhom

Biéu dién phu hop va dbi phu hop 1a hai biéu
di&n quan trong trong 1y thuyét biéu dién nhom Lie
va dai sb Lie. Vi mot nhom Lie, biéu dién ddi phu
hop 1a ddi ngau cua biéu dién phu hop. Bong thoi,
cac biéu dién phy hop va ddi phu hop ciia nhém Lie
ludn cam sinh nén céc biéu dién tuong ung trén dai
sd Lie cua nhom Lie d6.
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Lie, mdi quy dao &ng véi biéu dién nay, con dugc
goi 1a quy dao ddi phu hop, gitt mot vi tri trung tam.
Cu thé, cac quy dao dbi phu hop chinh 14 chia khoa
cua phuong phdp quy dao hay con goi 1a Iy thuyét
Kirillov. Ly thuyét ndy thiét 1ap sy twong (ng giira
cac biéu dién unita bat kha quy cua mot nhom Lie
V6i cac quy dao ddi phu hop ciia n6 (Kirillov, 1976,
2004). Ly thuyét duoc khoi xudng boi Kirillov vao
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dau nhitng nim 60 cua thé ky 20 va cho dén nay van
luén 12 mot cong cu quan trong bac nhat trong
nghién ctru biéu dién nhom Lie va dai s6 Lie. Chinh
vai tro trung tdm ctia cac quy dao d6i phu hop ma
viéc nghién ctru mé ta chung 1a thyc sy can thiét.

Bén canh véan dé biéu dién, bai toan phan loai
nhém Lie va dai s6 Lie 1a mot bai toan co ban, rat
dugc quan tdm nghién cuu. Gitta l6p cac nhom Lie
lién thong, don lién va 16p cac dai sé Lie ¢6 sy tuong
tng 1 — 1. Vi vy, ddi véi bai toan phan loai, ta chi
can giai quyét trén 16p cac nhom Lie lién thong, don
lién hoc trén 16p cac dai sb Lie.

Bai toan phan loai cac dai s6 Lie (hitu han chiéu
trén truong c6 dac trung 0) duoc quy vé phan loai
chc dai sb Lie nira don va cac dai s6 Lie giai duoc
(Levi, 1905; Malcev, 1945). Trong khi cac dai sb
Lie nira don da duoc giai quyét triét dé (Cartan,
1894; Gantmacher, 1939) thi phan loai cac dai s6
Lie giai duoc lai phtc tap hon nhiéu va dén nay van
con 1a bai toan ma. Cac két qua phan loai day du da
biét hau nhu déu két thic & sé chidu tuong ddi thap.
Trong do, cac dai sb Lie giai dwoc 7-chiéu ciing chi
méi duoc phén loai diy du gin ddy. Ngay bén dudi,
ta gigi thidu mot 16p con cua I6p cac dai s6 Lie nay.

Ky’ hiéu 953 1a dai sé Lie lﬁy linh o mét co SO

.....

[X1:X2] = Xy, [X1'X4] = [Xz'Xs] = X;.

Pay 1a mot trong chin dai s6 Lie liy linh 5-chiéu
dugc phan loai bai Dixmier (1958). Trong mot
nghién ctru V& phan loai cac dai s6 Lie giai duoc voi
cén lity linh cho trudc, Snobl va Karasek (2010) da
chi ra rang c6 duy nhat mot dai s Lie giai dugc bat
kha phan 7-chiéu nhan gs,3 lam can lity linh. Gan
day, bang cach mé rong can lity linh 1a dai s6 Lie
gs.3 boi hai phan tr doc 1ap tuyén tinh liy linh, Ta
(2020) cling thu duoc két qua tuong tu. Theo do, tat
ca cac dai sb Lie thuc giai duoc bat kha phéan 7- Chleu
co6 can luy linh 12 g5 3 luon dang cau VO'l dal sb Lle

.....

thlrorng la

[X1'X2] = Xy, [X1'X4] = [Xz'X3] = Xs,
[X6'X1] = X1, [Xs'X3] = 2X3, [Xs'X4] =X,
[X6,X5] = 2X5, [X7,X2] = Xz, [X7,X4] = X4_,

[X7,X5] = XS

Trong bai viét ndy, ta xét nhom Lie lién thong,
don lién twong ing v&i dai s6 Lie £ va nghién ctu
viéc mé ta cac quy dao dbi phu hop cua nhém Lie
nay. Cu thé, bai viét gisi thiéu mot phwong phap mo
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ta hoan toan dua vao ciu trac cua dai s6 Lie tuong
ung. Pay la phuong phap duoc dua ra boi Vi
(1990a, 1990b). Sau d6, bang cach 4p dung phuong
phap nay, cac quy dao d6i phu hop cua nhom Lie
dang xét duge mo ta twong minh.

Bai viét gom 5 muc ké ca Muc 1 nay. Muc 2 nhic
lai vai lghaii ni€ém co ban va ket qua da biet ma co s
dung vé sau. Muc 3 gidi thiéu phuong phap mo ta
cac quy dao doi phu hop cua mot nhom Lie nhung
hoan toan dwa vao cau trac cua dai s6 Lie twong ung.
Ket qua chinh cua bai viét s€ duoc thanh 1ap trong
Muc 4. Cudi cung 1a nhan xét két luan.

Trong bai Viét, cac ky hiéu N va R lan luot 14 tap
cac sO ty nhién va tap cac so thuc, con R™ (voi n
nguyén duong) 1a khong gian vecto thuc n-chiéu.

2. PAI SO LIE, NHOM LIE VA K-QUY PAO

2.1. Pai s6 Lie, nhém Lie va dong cau

Pinh nghia 1. Pgi 56 Lie G 1a mt khong gian
vecto cung vd&i anh xa song tuyén tinh phan xing
[.,-]: §xXG = G, con dugc goi 1a moc Lie, thoa
man dong nhat thirc Jacobi

[[X.Y]Z] +[[Y. Z], X] + [[Z, X],

véi moi X, Y, Z thuée G.

Y]=0

Tuy vao truong co sé cua G la thuc hay phuc ma
ta co dai 5o Lie thuc hay dai sé Lie phic. Sé chiéu
clia khong gian vecto G ciing dugc goi 1a sé chiéu
clia dai s6 Lie G. Pai s6 Lie G dugc goi 1a giai duoc
néu ddy sau day dung

G°:=626":=[G,G] 2...2G*:=[gF", 6]
tire 1a ton tai k € N sao cho G* = 0.

Pinh nghia 2. Nhém Lie G 1a mot nhom dong
thoi cling la mot da tap kha vi sao cho phép toan
nhom G X G = G: (x, y) + xy va phép lay nghich
da0 G — G: x — x~1 déu kha vi.

Ghi chi 3. Theo két qua co ban trong 1y thuyét
Lie, mdi nhom Lie G s& xac dinh duy nhat mot dai
s6 Lie, ky hiéu 13 Lie(G), va duoc goi 1a dai so Lie
ciia nhém Lie G. Nguoc lai, vai mdi dai s Lie G cho
trude, ludn ton tai duy nhit nhom Lie lién thong,
don lién G sao cho Lie(G) = G

Vi du 4. Tap hop GL(V) gdm céc tr dang cau
tuyén tinh trén khong gian vecto V 1a mot nhom Lie
v6i phép hop thanh anh xa. Pai s6 Lie ciia nhom Lie
nay chinh 1a dgi s6 Lie tuyén tinh tong quat gl(V)
gom tat ca cac phép bién doi tuyén tinh trén V véi
moc Lie [X,Y] =XoY —Y o X.
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Pinh nghia 5. Cho hai dai s6 Lie G, Ga. Anh xa
tuyén tinh (tuong ung, dang ciu tuyen tinh) f :
G1 = Gy duoc goi la dong Cdu dai 6 Lie (twong ung,
dang cau dai so Lie) néu f([X,Y]) = [f(X), f(Y)]
véi moi X, Y thuoc g, .

DPinh nghia 6. Cho hai nhém Lie G;, G, va anh
Xa ¢: Gl d Gz.

a. ¢ duot goi la dong cau nhém Lie néu né la
mét dong cau nhém va kha Vi.

b. ¢ dwoc goi la dang cdu nhém Lie néu né la
mét dang cau nhom va ca ¢, ¢~ déu kha vi.

Ghi chii 7. Cho dong cau nhom Lie ¢: Gy = G,.
Khi do, dong cau ¢ ludn cam sinh nén mot dong cau
dai so Lie ¢,: Lie(G;) — Lie(G,) bang cach lay dao
ham tai don vi.

2.2. Biéu dién phu hop, biéu dién ddi phu

hop va K-quy dao

Cho nhém Lie G. Ta s ludn ky hiéu G = Lie(G)
va G* 1a khong gian doi ngau cua G. Vi moi g € G,
bang cach lay dao ham tai don vi, ty dang cau trong
Ag: G = G, Ag(x) = gxg~1(Vx € G) cam sinh nén
tu dang cau dai so Lie (4,).: G — G.

Dinh nghia 8. Biéu dién phu hop cia G trong G
la d6ng cau nhom Lie

Ad: G - GL(G), g » Adg :=(44). (Vg €EG).
‘Dinh nghia 9. Biéu dién doi phu hop (hay K-
biéu diéen) cia G trong G 1a dong cau nhom Lie
K:G - GL(G"), g+~ K,

saocho (Vg € G,F € G, X € G)

(Kg(F), X) = (F, Ady-1(X)).

Pinh nghia 10. Mdi quy dao tng véi K-biéu
dién duoc goi 1a quy dao doi phu hop hay K-quy dao
cua G (trong G*). K-quy dao ctia G qua F € G* ky
hiéu 1a Qp va ta co:

Qp = {Kg(F) : g€ G}.

Dic biét, sé chiéu cua méi K-quy dao cia mot
nhom Lie G luén luén la chan. Dé xac dinh so6 chiéu
cua cac K-quy dao (, chung ta thuong xét dang
song tuyeén tinh, phan xang Kirillov Bg trén G tuong
ung voi F nhu sau:

Be(X,Y) =(F,[X,Y]) (VX,Y €.

Theo Kirillov (1976) thi dimQ; = rankBy.
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3. PHUONG PHAP MO TA K-QUY PAO

Ta ldy G 1a dai s6 Lie thuc giai duoc hitu han
chiéu, G 12 nhém Lie lién théqg, don lién ma
Lie(G) = G va G* 1a khong gian d6i ngau cua §.

Cac K-quy dao chinh 1a chia khéa cua phuong
phép quy dao cua Kirillov. Vi vay, véi mdi nhém
Lie G, van dé duoc quan tam 1a mo ta cac K-quy dao
Qr ctia G quamdi F € G*. Hon nita, chung ta mudn
¢6 mdt phuong phap mo ta Qp trong truong hop luat
nhom cta G chua dugc cho mét cach twong minh
ma chi biét rd cdu truc dai s6 Lie G twong tmg. Luc
nay, viéc khao sat 4nh xa mii va tinh cht tu nhién
cua no la that sy hiru ich.

Ghi chd 11. Véi mdi X € G, ton tai duy nhit
dong cau @yx: (R,+) —» G sao cho ¢’y (0) = X

Pinh nghia 12. Anh xa mii cia G 1a anh xa
exp:G = G, exp(X) := @px(1).

Néu 4nh xa mil exp: G = G 1a mot vi phoi thi G
duoc goi 1a nhom exponential.

Ghi chi 13. Nhom Lie GL(G) c6 dai s6 Lie 1a
dai s6 tuyén tinh tong quat gl(G) (xem Vi du 4). Mt
khac, theo Ghi cht 7, biéu dién phu hop Ad: G —
GL(Q) cam sinh nén mot dong cau dai s6 Lie. Dong
céu dugc cam sinh nay chinh xac 14 biéu dlen phu
hop ad: G = gl(§), adx(Y) := [X, Y] cta dai s6 Lie
G. Hon nita, biéu db dudi day giao hoan

Ad
G — GL©G

exp 1T T exp ()
()

Vii (1990) da gigi thiéu mot phuong phap mo ta
K-quy dao cua nhom Lie ma hoan toan chi dua vao
c4u triic ctia dai s6 Lie twong tmg. Phuong phap nay
duoc ap dung cho toan by cac nhom Lie exponential
va mot s 16p nhom Lie dac biét khac. Y twong chinh
clia phurong phép 1a dwa vé xem xét, m ta tap hop

Qp(G) ={Fx: X € G},
trong do, Fy € G* dugc xac dinh boi

(F,Y) = (F,exp(adx)(Y)) (VY €G).

Do sy giao hoan ctia (*) nén Qz(G) S Q. Trong
truong hop dang thic xay ra, ta co ngay sy mo ta
can thiét thong qua viéc mé ta Qr(G). Do do, van dé
quan tam 1a nghién ctru tim diéu kién ctia nhém Lie
dé thu dugc dang thirc nay. Vii (1990a, 1990b) da
chi ra cac diéu kién du dé Q(G) = Q thé hién
trong hai ménh dé sau day.
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Ménh dé 14. Néu G 1a nhém exponential thi

Ménh dé 15. Néu ho {Qz(G)}reg- 1ap thanh mot
phan hoach cia G* va moi Qf,(G), F' € Oy déu cing
ma hodc cung dong (tuong déi) trong Qp, F € G* thi
Qr(G) = Qp V6i Moi F € G*.

Két qua nghién ctru 1a viéc mo ta cac K-quy dao
ciia nhom Lie lién thong, don lién ma dai sé Lie cua
n6 chinh 1a dai s6 Lie £ (Muc 1). Nhém Lie dang
xét 1a nhom exponential, do d6, phuong phap cua
Vi (1990a, 1990b) duoc ap dung trong viéc mo ta
cac K-quy dao thong qua cAu trac dai s6 Lie tuong
ung.

Trude khi sang muc két qua chinh, ta nhic lai
mot diéu kién can va du cho tinh exponential cua
nhom Lie G. Mot diéu kién can va du vé tinh
exponential ciia nhom Lie duoc cho bai ménh dé
duéi day.

Ménh dé 16. Nhom Lie G 14 exponential, khi va
chi khi véi moi X € G toan tir ady khong co gia tri
riéng thuan ao nao (Diép, 1999).

4. KET QUA CHINH

Xét dai s6 Lie £ (Muc 1), ky hiéu L 1a nhom Lie
lién thong, don lién sao cho Lie(L) = L va L* 1a
khong gian ddi ngiu cua £ Véi co sé doi ngau

.....

L.

Truéc hét, ta chting minh L 1a nhém exponential
va khao sat so chiéu cac K-quy dao cua L.

Ménh dé 17. L 1a nhom exponential.

Chiang minh. Véi moi X € £, gia st X =
Y7 x:X; (x; € R), tatim dugc cac gia trj riéng ctia
ady la

0; xg; x7; 2xg; Xg + X7; 2%6 + X7.

Vi ady khéng co gia tri riéng thuan ao nén theo
Ménh dé 16, L 1a nhom exponential.

Ky hiéu X*(x7, x5, ...,x3) € L*nghiala X* € L*
va X* ¢0 toa d6 1a (x5, x3, ..., x5) doi vGi co s& doi

Ménh dé 18. Gia sit F(f,, fo, ..., fy) € L*. Sb chiéu
K-quy dao Qp cta L qua F ludn thudc tap {0, 2, 4, 6},
trong d6

e dimQ; =0néuf, =0 (Vi=1,..,5),

e dimQ; = 2 néu
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h=f=hA=(=0f#0
fo=f=fs=0ff+ff#0,

e dimQ; = 4 néu

fa=fs=0; (if)* + (fofs)> # 0
f3=f=0;f #0,
e dimQ; = 6 néu fZ + (f3£f,)% # 0.
Cheing minh. Theo Muc 2.2, dimQy = rankBg Véi
. (F, [X},Xﬂ) (F, [X_l,X7])
' <<F, (%, X4) <F,[X7,X7]>>

Tinh toan tryc tiép, ta dugc ma tran By 1a

0 fo» 0 f5 0 —-fi O
(—f40 fs 00 0 —fzw
0
0
0

0 _fs 0 0 _2f3 0
~fs 0 0 0 ~fi —fa
0 0 0 0 _Zfs _fs
i 0 2fs fu 2fs O 0
0 £ 0 fi /5 0 0

Néu f; = 0 (Vi = 1, ...,5) thi rankBr = 0. Nguoc
lai, xét ¥:2_, ;> #+ 0, tacod
e rankBy = 2 khi trong céc f; (i = 1, ...,5) chico
duy nhat f; # 0 hoac f, # 0 hoac f; # 0 hoac
tich fif5 # 0.

e rankBr = 4 trong hai truong hop sau:
o Trongcac f; (i = 1, ...,5) chi c6 duy nhét tich
fifa # 0 hodc f,f; # 0 hodc fif>f5 # 0.
o fza=f=0; fo #0.
e rankBr = 6 khi (fs = 0; f3f, # 0) hoac khi
fs # 0.
Do do, dinh 1y dugc ching minh. |

Chi y 19. Viéc mo ta cac K-quy dao Q cta L dugc
quy vé mo ta tap hop Qx (L), trong d6 exp(ady) can
duogc xac dinh véi moi X € L. Maple dugc st dung
dé thuc hién viéc tinh toan nay, ta duoc:

exp(ady)
e¥s 0 0 0 m 0
/ 0 e* 0 0 0 0 n\
0 0 e?s 0 0 p O
= q r 0 e¥etxs 0 st
u vw x e?*6tx7 3y gz
\ 0 0 0 0 0 1 0/
0 0 0 0 0 0 1
Voi X =Y, %X € L (x; €ER), F(x) = - va

X
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m=—-x;F(xs), n=—-xF(x,), ;xiiz (e™7F (x6) — F(x7)) — x4F (x6 + x7),
6
= —2x3F(2x, =ne*s, r=—me*”
! wz3 (x o 4= u = te’s, v= g(m2 +ple*,
s = (6’ 6F(x7) — F(xg) ) — x4F (x¢ + x7), 5
w = —ne?¥e, x = _.mexe+x77
y = L [eZ¥6x,x5(2x2 + 3xg2x7 + x2) + €2%64 X7 x x, (X1 X5 — X4%7) + (X +

X¢(X6+x7)x7(2x6+x7)
X7)(—2e2X6t X7 x, xoxg — 2e2X6 X o x Xy — XpX3Xy + 2X5XeX7) + (2xg + x7)(e¥6F ¥ x x4 —
eXetX7x2x, 4+ eXoxZx, — e¥6x;X4%7) + X1 X7 (X4X7 — %1%5)],

z= _%x7xé(x6+x17)(2x6+x7) [(xg + x7) (€26t *7x2x,x, + 2€2%61 %7 x, x4 X627 — €2%6 X7 3, X3 X X7 +
2e2%6¥ X7y xZx, — 2eX6TX7x2x,x, — 2€%61 X7 x X, Xe X7 — 2X3Xy X2 — 2X5X2X7) + (2x¢ +
x7)(e¥7x2x,%g + €57 x,x2x3) + X7 x2x,(X3x6 + X1) + 2%, %2 (X427 — X1 %3)].

DPinh ly 20. (Tap hop cac K-quy dao cta L). Tap Pinh Iy 21. (Hinh hoc cac K-quy dao 2-chiéu cua
hop tat ca cac K-quy dao cua L lap thanh mot phan L). Gia st F(fy, f5, ..., f7) € L* va K-quy dao cua L
hoach cina L*(=R’7). Hon nffa, Voi qua F 1a Qp = {X"(x1, %5, ., x7)} € L* = R”. Ho
F(fy, fo, -, f7) € L*, K-quy dao cua L qua F 13 tap tat ca cac K-quy dao 2-chiéu cua L gom céc nira mat

hop QF = {X*(x},x3, ..., x3)} € L* = R?, trong do: phang va cc mit tru parabol nhu bén dudi.
xI=flex6 +ﬁq +f5u a. NeUf2 f3 f4—f5—0vaf1¢0thl
0 la mira mdt phang 2-chiéu xdc dinh
x; = f277 + fyr + f5v nhw sau
x3 = fzeo + fow Qr = {X*: fix] > 0,x; €R,
x; = fo€*™ + fox x3=x3=x;=xi =0,x = f;}.
xi = foe?¥et¥7 b. Neuf, =f; = fa=fs =0vaf, #0thi O

la nira mat phang 2-chiéu xdc dinh nhw sau
QF = {X*:fzx; > O,X; € [R,

Xe =fim+fsp+fas+fsy+fe
X7 =fon+ fut + fsz+ f7.

(xe» X7, M, M, 0, q, 7,5, t, U, U, W, X, ¥, Z dugC . .
xc dinh nhu trong Chu ¥ 19). C. NeUfi=fo=fo=Ffs=0vdfs+0hif
’ la nira mdt phang 2-chiéu xdc dinh nhw sau

* * * * *
xj =x3=x;=x5=0,x; = fe}

Chizng minh. Hién nhién tap hop cac K-quy dao

1u6n 13p thanh mdt phan hoach cia £* (= R7). Ménh Qp ={X": f523> 0% €R,
dé 17 khang dinh Qp = Qp(L). Mét khac, bang x;=x;=x;=xi=0,x=f}
nhitng tinh toan truc tiép, ta dugc: d. Néu fo=fi= f5 = 0va fufs # 0 thi Oy la
Qp (L) = {X* (x5, x5, .., x3)} €S L* =R, mgat tru parabol 2-chiéu xdc dinh nhw sau
trong do: (? x5
« QO ={X* :—,X*ER,
xi ’ fi2 f'7°
xz * * * *
x5 x; =x3=x5=0,x; = f;}.
X3 | = (1 for far fur f5 foo f7) X exp(ady) Chitng minh. Theo Ménh dé 18, cac K-quy dao
X3 2-chiéu chi qua nhitng diém F c6 toa do théa man
x*
xi h=f=fi=f=0f#0
7

fo=fi=fs=0; ff+f#0.

va ma tran exp(ady) (voi X = Y ixX,€EL) Két hop Dinh I 20, ta co:

da dugc tinh cy thé trong Chu y 19. Tir day, ta dugc

didu can chimg minh, W o Truonghop f, = fs = f = fs = 0, f, # 0 thi
Dé hinh dung tryc quan hon, ta mo ta tuong minh x; = fie%e, x5 =x3=x;=xi=0,

bl’{c tranh hinh hoc cua mét 16p K-quy dao cua L, cu . .

thé 12 16p cac quy dao 2-chiéu. Xe =fim+fe, x7=fr.
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R4 rang, x1 ludn cung dau f; hay fix; > 0; con
x¢ chay khap mot duong thang thuc. Do do, Qp 1a
nira mat phang 2-chiéu xac dinh nhu ¢ (a). Cac
truong hop ¢ (b) va (c) chirmg minh hoan toan tuong
tu.

e Truong hop f, = fo = fs = 0, fif; # O thi

xi = fie”s, xX; = x5 =x5 =0,

x3 = fze**s, Xe = fim + f3p + fe,
o —

x7 = f7.

RO rang, cac toa do x; va x; théa man phuong
(1) _ x3,
&) _ %
2 = ; con x¢ :
thang thuc. Do dé, O 1a mit try parabol 2-chiéu xac
dinh nhu ¢ (d). ®

5. KET LUAN

trin ciing chay khip mot duong

Phuong phap mé ta quy dao ddi phu hop (hay K-
quy dao) ctia nhom Lie da dugc gidi thiéu trong bai
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viét. Biém hitu ich cua phuong phép nay la hoan
toan sir dung cdu tric dai s6 Lie tvong tmg va ap
dung dugc trén cac nhom Lie exponential. Theo do,
ta ap dung phuong phap va xac dinh dugc cac K-
quy dao ciia nhém Lie lién théng, don lién c6 dai s6
Lie la £ (day la dai sb Lie bat kha phan duy nhat
trong 1p céac dai s6 Lie 7-chiéu c6 can lity linh 5-
chiéu 1a gs,3)- Cac K-quy dao duoc xac dinh co du 4
tang quy dao gom 0, 2, 4 va 6-chiéu. Tang 0-chiéu
don gian chi 13 cac quy dao tam thuong Qp = {F}.
Con lai, 16p cac quy dao khong tim thuong gom 2,
4 va 6-chiéu, trong dé, birc tranh hinh hoc 16p quy
dao 2-chiéu dugce mo ta twdng minh.
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