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LUQNG TU HOA BIEN DANG
TREN CAC QUY PAO POI PHU HQP
CUA MOT VAI LOP NHOM LIE GIAI PUQC 5 CHIEU
Dwong Minh Thanh”
1. Mé dau

Luong tir hoa bién dang 12 mot linh vurc nghién ciru rat dugc quan tim trong
Toan hoc va Co hoc luong tir. Mic du khai niém nay duoc ra doi rat sém nhung
phai dén nhitng nam 70 ciia thé ki trudc ngudi ta mai phat hién duoc nhiing ing
dung quan trong ctia n6 nho vao cac cdng trinh sau sic cua Bayen, Fronsdal,
Lichnerowicz, Plato va Sternheimer. Mot trong nhimg tmng dung dang chu ¥ nhét
cua lugng tir hoa bién dang 12 nghién ciru cac biéu dién ciia nhém Lie. Cuy thé 1a
tir viéc xay dung cong thirc lwong tir hoa bién dang trén cac quy dao d6i phu hop
clia mot nhom Lie, ta s& thu dugc cac biéu dién ciia nhom Lie d6. Ap dung tinh
chat nay, Arnal, Cortet va Ludwig d4 tim ra biéu dién cia 16p cac nhom Lie
nilpotent va Iép cac nhom Lie giai dugc exponent [1]. Tuy nhién, cho dén nay
chua c6 két qua tong quéat nao duoc tim ra cho 16p cac nhom Lie giai duoc khong
exponent.

Mot trong nhiing bai toan dat ra hién nay 1a tim ra nhing I6p du rong cac
nhom Lie giai dugc cO chira nhitng nhom Lie khong exponent ma viéc xay dung
cong thirc luong tir hoa trén cac quy dao cia ching van c6 thé thuc hién duoc.
Trong qué trinh nghién cau 16p MD-nhom [2], tirc 1a 16p cac nhom Lie thyuc giai
dugc ma cac quy dao d6i phu hop cia ching hoidc 13 0-chiéu hodc ¢ chiéu cuc
dai, P Ngoc Diép va cac cong sy da phét hién ra rang, 16p MD-nhom rét thich
hop véi cong cu lwong tir hoa bién dang. Nam 1999, BS Ngoc Diép va Nguyén
Viét Hai ¢& xay dung luong tir hoa bién dang trén cac K-quy dao cua 1ép MD-
nhém (MD-nhém ma chiéu cuc dai ciia quy dao dbi phu hop bang véi chiéu cua
nhom) va 16p MD4-nhém (MD-nhom 4 chiéu), dong thoi dua ra cac biéu dién
unita vo han chiéu twong ung cia cac 16p nhém nay [3,4]. Ap dung phuong phap
nay, nam 2007, tac gia cling da xay dung cong thirc lugng tir hda va dua ra cac
biéu dién unita vo han chiéu ciia mét nhém thude 16p MD5-nhém (MD-nhém 5
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chiéu) [5]. That khong may rang 16p cac MD5-nhém dén nay van chua duoc
phan loai hoan toan. Tuy nhién, trong cong trinh gan day cua Lé Anh Vii va Kar
Ping Shum, mét sd 16p con cua 16p MD5-dai s6 (dai s6 Lie twong tng vdi MD5-
nhom) da dugc liét k&, trong d6 co 2 16p con chira kha nhiéu MD5-dai s6 [6].
Lép thir nhét 14 16p dai s6 hau nhu giao hoan, tirc 12 ¢6 ideal din xuat giao hoan
dbi chiéu 1. Lép thir hai c6 ideal dan xuét giao hoan dbi chiéu 2. Piéu ndy goi ¥
cho tac gia tiép tuc sir dung cong cu lugng tir hoa bién dang dé tim ra céac biéu
dién cuia hai 16p dai s6 dic biét nay.
Noi dung cta bai bao dugc sip xép nhu sau.

Chuong 2 chii yéu néu lai khai niém quy dao ddi phu hop cia mot nhom
Lie va cac két qua lién quan dén bai toan phan loai MD-nhém va MD-dai s,
trong d6 liét ké day du 2 16p MD5-dai s6 d duoc néu trén va 1a dbi twong nghién
clru ctia bai bao nay. Trong Chuong 3, ta s& nhac lai mot sé khai niém lién quan
dén lugng tir hoa bién dang. Phuwong phap xay dung cong thirc lugng tir hoa bién
dang trén quy dao d6i phu hop ciing duoc mo ta day du trong chuong nay kém
theo 2 vi du chi tiét, mot vi du danh cho nhém khdng exponent, mot vi du danh
cho nhom exponent. CAc biéu dién cia 2 16p MD5-dai sb s& duogc liét ké trong
Chuong 4.
2. Quy dao d6i phu hop va MD5-dai s6

2.1. Quy dao ddi phu hop

Pau tién ta nhic lai khai niém tac dong d6i phu hop cia mot nhém Lie. Cho
G la mot nhom Lie lién thong va don lién, g 1a dai s6 Lie ciia G. Vi mdi phan
tr g € G, ta dinh nghia &nh xa:

A(Q):G—>G

A(g)(a)=gag™

Anh xa ndy cam sinh ra tic dong trén dai s6 Lie g:

A(9).-:9—d

X eg|—>% gexp(tX)g' eg.

t=0
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Ta thuong ki hiéu tac dong nay la Ad. Khi d6 tac dong dbi phu hop K cia
nhom Lie G trong khong gian d6i ngau g* duoc dinh nghia nhu sau:

(K(Q)F, X)=(F,Ad(g™)X)
véimoi Fegi X eg and g eG.

Pinh nghia 2.1. Quy dao ciia tic déng K dwoc goi 1a quy dao doi phu hop,
hay con goi la K-quy dao. Véi F e g*, ta ki hiéu Q. (hodc don gian la Q) la quy
dao doi phu hop chira F, ta co:

Q. =K(G)F ={K(g)F :g eG} c g*.

Pinh nghia 2.2. Ta noi rang mét nhém Lie gidi dwoc G thudc 16p MD-
nhém néu moi quy dao doi phu hop ciia né hodc 1a 0-chiéu hodc c¢é chiéu cie
dai. Bai s6 Lie twong mg voi mot MD-nhom duoc goi la MD-dai s0.

Chiéu cua cac quy dao ddi phu hop ludn chin. Hon nira, voi mdi quy dao
Q. , ton tai mot dang vi phan tw nhién lién két véi dang song tuyén tinh khong
suy bién trén khong gian tiép xac T.Q cta quy dao Q. :

Br (X,Y)=(F.[X.Y]),X,Y g

Dang symplectic twong timg dugc goi 1 dang Kirillov trén quy dao ddi phu
hop Q. .

Trong truong hop moi quy dao ddi phu hop cé sb chiéu hodc 1a 0 hoic 1a
dimG thi G duoc goi 13 MD-nhém. Bai toan nghién ciru va liét ké cac MD-
nhém va MD-dai s6 dugc xuét phat tir viéc nghién ciru C*-dai s6 cia mot nhom
Lie giai dugc. Pong thoi chinh bai toan nay ciing din toi bai todn nghién ciu
khdng gian phan 14 tao boi cac quy dao d6i phu hop khong tam thuong ciia mot
MD-nhom va C”-dai s6 lién két véi phan 14 d6. Vi ta chi xét nhém G lién thong
va don lién nén viéc phan loai MD-nhom tuong duong V41 viéc phan loai cac
MD-dai s twong tng. Lép cac MD-dai s6 va MDn-dai s6 (MD-dai s6 n chiéu),
n<4, da dugc liét ké hoan toan [2]. Tuy nhién, cho dén nay chua c6 phan loai
hoan toan cac MDn-dai s6, véi n>5. Gan day L& Anh Vi va Kar Ping Shum da
dua ra dugc mot s6 16p con ciia 16p MD5-dai s6 [6], trong d6 ¢6 2 16p chira mot
s6 lugng dang ké cac MD5-dai s6 ma ta sé liét ké dudi day.
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2.2. MD5-dai s6 c6 ideal din xuit giao hoan ddi chiéu 2
Pinh ly 2.3: Cho g la mér dai s6 Lie thuc gidi dwrge 5 chiéu, {e.e,.8,.8,.6}
& mét co sé cia g. Gida s ta cO ideal ddn xudt cia g la
g =[g.g]=<e,.e,.& >=R®, khi d6 dai s6 Lie g |a mgt MD-dai s6 bdt kha phdn
néu va chi néu g théa méan diéu kién ad, =0, ad, €End (gl);Mat3(D ),
[e.e,]=¢, Va& g ding cdu véi mi dai s6 sau:
2 0 0

Osaigony® ad, = 0 2, Of 4,2, €0 \{0,1}, 4 # 2,.
0 0 1

1 00
ad, =|0 1 0f; Ael\{0,1}.
00

O5320) -

A 00

2
Il

o
(BN
o

© A el \{1}.

O53301) - e

G534 - e,

Osss09- ad, =|0 1 1] A€l \{1}.

ad, =|0 1 0}; 2e\{0,1}.

O536(1) - &

U537 - ade2 =
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cosgp -—sing 0
Os3610) - 8de, =| SIN@ cosp 0 ;2el \{0},pe(0,7).
0 0 A
Chu y 2.4: Mot nhém Lie don lién giai duge G 1a exponent néu va chi néu
anh xa ad, :g— g khong co gia tri riéng thuan ao nao. Do d6, dé dang kiém tra
réng, cac nhém Lie tuong ung véi cac dai ) O53104.1) 0 F53200)0 Fs330) s34

O535(1) 0 s36(1)r Fs370 9

T

la exponent va nhom Lie twong tmg véi dai s
5,3,8[1,(;;;&7]
2

g _, la’khdng exponent.
5,3,8[1,4;:5]

2.3. MD5-dai s6 c6 ideal din xuit giao hoan d6i chiéu 1.

Pinh ly 2.5: Cho g la dai s6 Lie thuc gidi duoc 5 chiéu, {e,e,,e,¢,,6)} 1a
mét co sé cia 9. Gia s ta ¢6 ideal ddn xudt cia g la
g =[g.0]=<e,.&, 6,6 >=R*, khi d6 g la mgt MD-dai s6 bdt kha phdn néu va chi
néu g théa mén diéu kién ad, € End(g*) =Mat,(0) va g dang cau véi mét

trong cdc dai so sau:

A4 0 0 O
] 0 4, 0 0
O5.4101,,7 2) * Z-J.del = 0 0 A 0 v Ay, Ay ell \{O,l}
0 0 0 1
A 0 0 O]
0 4, 0O
O5.4,201,,2,) - Z-J.del = 0 02 10 y A A, el \{O,l},ﬂ,l;tlz
0 0 01

95,4,3(1) a.del = ) Aell \{0,1}

O O O >
o O >» O
o +— O O
= O O OI
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[cosp —sing 0 O
Qs oy A, = S|r(l)§0 COSQD 2 8 ; A, €0 \{0}, 4 # 4,0 €(0,7)
0 0 0 4
[cosp —sing 0 0
sinp cosp 0 O
O5.4.12(0.2) - adel: 0 0 1 0 y AL A, el \{O},ﬂiilz,(oe(o,n)
0 0 0 A
[cosp —sing 0 0
Os.41309.2,) - 8dg = Slg¢ coOSgo 2 _O Apel,u>0,0e(0,7)
| O 0 u A
[cosp —sing 0 0
Grorsy ad, = S'g¢’ °°§<” 2 (1) 2e0 {0} e (0,7)
0 0 0 4

Chua y 2.6. Viéc liét ké cac dai sb trén dua trén dang chuan tic Jordan. Lop
cac MD5-dai s6 c6 ideal ddn xuat giao hoan ddi chidu 1 chinh 13 16p cac dai sd
Lie thyc giai duoc 5 chiéu co ideal din xuat giao hoan ddi chiéu 1 ma thuong
dugc goi voi mot tén khéc 1a 16p cac dai s6 Lie hau nhu giao hoan 5 chiéu. Lép
cac dai s6 Lie hau nhu giao hoan 12 mot trong 2 16p chiém hau hét cac dai s6 Lie
thip chiéu. Twong tu voi Cha y 2.4, cac nhém Lie twong tmg véi cac dai sd
95,4,1(11,42,43)1 95,4,2(41,/12)1 95,4,3(/1)1 95,4,4(/1)1 U545 95,4,6(1,1,12)1 95,4,7(/1)1 95,4,8(/1)1 95,4,9(/1)1
Oss00 O g la exponent va cac

, ) v g
5,4,11(¢¢%,A1,/12) 5,4,12(4#%,/1) 5,4,13(¢¢%,/1,,4) 5,4,14(4#%,/1)

nhém Lie twong Ung véi cic dai sd
& g : 95,4,11(4;:%,4,12)’ 95,4,12(4;:%,/1)’ 5,4,13(4;:%,/1,,4)’

_lakhodng exponent.
5,4,14(4;:5,/1)

3. Lwong tir héa bién dang trén quy dao d6i phu hop
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Pinh nghia 3.1: Cho (M,®) 1& mér da tgp symplectic va Z =C* (M )[[v]]
la khéng gian tuyén tinh cdc chuéi Ly thira hinh thike a(x,v) Zv a,(x),
a,(x)eC”(M). Luong tir hoa bién dang cia C* (M) (hogc lwong tir hoa bién
dang trén da tap M) duwgc dinh nghia la &nh xa:
C*(M)xC*(M)—>C”(M)[[v]]

(u,v) > u*vv=2vrCr(u,v)

r

théa man cac tinh chdt sau:

(i) (U™ v)* w=u*, (v* w).

(i) Co(u,v)=uv, C,(u,v)-C/(v,u)=2{u,v}, trong do {} la moc
Poisson.

(iif) u* 1=1* u=u.

(iv) Cac anh xa C, déu Ia cac toan ti song khd vi.

O day, *, 1a*-tich xdc dinh trén C*(M).

Pinh nghia 3.2: Moyal *-tich cua hai ham tron u,veC*(R*") duoc dinh

nghia nhu sau:

U*v=uv+y = ( jP(uv)

r>l
Trong do: P (u,v) ={u,v}

P'(u,v)=A"AR Aol udl, v

byiy ...ip Wz dr

r

VGi 0y _IE)— =(p,a) = (Pye P,y 0 .n Q") AP 1A cAC phan ik clia
2 OXtLLOX"

A
Vi moi quy dao ddi phu hop déu 1a da tap symplectic G-thuan nhat véi tac
dong d6i phu hop ciia G, do d6 khong gian g* dugc phan thanh hop roi nhau cia
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cac da tap da tap symplectic G-thuan nhat. V&i mdi Aeg, ton tai trudng vecto

&, duogc xac dinh nhu sau:

(EF)(F)=Sf(Fem(m)  vfecm(@).

t=0

Pdng thoi phén tir A ciing x4c dinh cho ta ham Halminton A trén Q c6
cong thirc A(F)=(F,A). Ham A va trudng vecto &, cO mdi lién hé:

gf ={A f}vfeC ().

Khi d6 4nh xa AcG > AeC”(Q) s& 1a mot biéu dién tuyén tinh cia dai s
g trong dai sb Poisson (Cw(Q){}) Hon nita dang symplectic o trén quy dao
d6i phu hop Q ¢6 dang:

o(£,,6)=B. (AB)=(F,[AB]);ABeg.

Trong truong hop mdi quy dao ddi phu hop cia nhém Lie G vi phdi véi
R? ta c6 thé trang bi trén d6 mot *-tich kha vi hinh thirc chinh 1& Moyal *-tich.
Pong thoi *-tich nay thoa méan tinh chat:

iA*iB-iB*iA=i[AB] ,VABeg.
Do d6, anh xa A iA* 1a mot biéu dién cua dai s g trong khdng gian
Z =C*(Q)[[v]] va dugc ki higu 1a I,. Tuy nhién, luong tir hoa khong chi la viéc
tim ra todn tir 1, ma con tim ra cac déi tugng lugng tir tuong mg voi cac doi

tuong ¢ dién. Piéu nay ddng nghia véi viéc tim cac biéu dién cua dai sd Poisson
(C°° (Q){}) trong mot khong gian Hilbert, tire 1a ta phai xac dinh toan tir lugng

tir 1, ¢6 cong thire nhu sau:
N -1
la=F,of,oF,"
Trong d6 F, la phép bién doi Fourier tmg phan cia ham f tir bién p sang

bién x, x4c dinh trén khong gian LQ(RQ”,dpdq/(zn)”):
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1 —ip.x
Fp(f)(x’q)z(zﬂ:)n/z J‘Rne P f(p’q)dp
va phép bién doi Fourier nguoc:

F(f )(p,q)zﬁjwe”"*f (x,q)dx.

Hién nhién rang, néu nhom Lie G 14 lién thong va don lién thi exp(iA)
chinh 14 biéu dién cia G. Hon nira, néu G la mot nhom exponent thi tat ca cac
biéu din unita vo han chiéu cua G déu c6 dang i. Muc tiéu cia bai bo nay 13
tim tit ca cc toan tir 1, cua cac dai sb Lie dé duoc liét ké ¢ trén.

Phuong phép x4y dung cong thirc lugng tir hoa bién dang chia 1am 3 budc:

1) M6 ta twong minh cac quy dao dbi phu hop ctia nhom Lie G. Cach mo ta
c6 thé thao khao chi tiét trong [7].

2) Pua ra cong thirc cua anh xa symplectic w thoa mén tinh twong thich
cua atlas. Budc ndy dé dang thuc hién nhd vao cong thirc mé ta ciia quy dao dbi
phu hop. Van dé con lai 1a kiém tra tinh tuwong thich ctia 4nh xa v .

3) Tir cac ham Hamilton, ta s& nhan duoc cong thirc cua lugng tir hoa bién
dang trén céc quy dao ddi phu hop. Khi d6 ta s& thu duoc cac biéu dién cia cac
dai s6 Lie twong ing v&i nhom Lie G.

Vidu 1:

Xét nhom Lie Gsap1) tuong Umg voi dai s Lie 9= 05380000 Gs38000) la
nhém exponent néu va chi néu go;t%. Céac mdc Lie trén g, ,, dugc viét lai
nhu sau: [e,e]=cosp.e, +singe,, [e,e,]|=-sinpe, +cospe,, [e,e]=1e. Goi
g* 1a khong gian d6i ngdu ciia g va co s¢ ddi ngau twong ung 1a {ef, e;,e;,ez,e;} :
gia sit F =ae, + fe, +ye, +5¢e, +oe, eg*. Khi d6 quy dao ddi phu hop coa G

chtra F dugc mo ta nhu sau:

96



Tap chi KHOA HOC DHSP TP. HCM Ducong Minh Thanh

X=o+ [COS@-eqCOS‘”COS(gD-qsinqo)} Y+ [—sin @ +ei sin(go-qsimp)} o

y=p

z = ye"** cos(qsing)+35e™™*’sin(gsing) p.qeR
t = —ye™sin(gsing) + 9e***’ cos(qsing)

A
s=ge™

1. Néu ¢ ;t%, ta cO cac két qua sau:

Ménh dé 3.3: Véi moi quy dao khong tim thwong Q. —g*, anh xa
symplectic toan cuc w ¢0 cong thuzc:
w(p,q) =(a+y(c03go—eq°°“’ cos(p—qsinp) )+ (—sinp+e%* sin(p—gsing)), p,

y€9°°°? cos(qsin @) + 5877 sin(gsin @), —ye?*™* sin(gsin @) + 567 cos(qsin ), oe™ ) eQ..

Hon nira, (QF ,z//'l) tao thanh 1 atlas twong thich.

Chirng minh:

Pé chimg minh (QF ,z//'l) tao thanh 1 atlas twong thich ta can phai ching
minh dang Kirillov trén atlas ndy c6 dang chuan tic, tirc 12 @ =dp A dq. Diéu nay
dé dang suy ra tryc tiép tir viéc tinh toan va so sanh cac cong thie (F,[A B]),
£, ®¢&,, trong d6 A=ae +be,+ce,+de, + fe,, B=a'e +b'e,+c'e;+d'e, + f'e;
eg.ll

Tur cong thirc cia ham Hamilton A:

Aoy (p,q) = a(a +7(cosp—e™* cos(p—qsing) ) + 5 (—sin g +e"* sin(p—gsin (p))) +bp+

+c(yeq°°s“’ cos(gsin ) +5e%**¢sin(gsin (p)) +d (—yeqm“’ sin(gsin ) +6e°*? cos(gsin (p)) + foe™

ta c6 dinh 1y sau:

Pinh ly 3.4: Biéu dién ciia dai s6 g nhdn dwoc tir lwong tie héa bién dang
c6 cong thizc nhur sau:
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7, =bo, +i {a(a +7(cosg—e***” cos(p - ssin ) )+ 5 (—sin o +e** sin(p - ssin (p)))+
c(yes“’s‘” cos(ssin @)+ 6e°*? sin(ssin q)))+ d (—;/em"’ sin(ssin @) + 5e°°*? cos(ssin (p))+
+f0'els}.

Pong thoi, néu A Beg thi 2AOEB —25 02A -7

[AB]"
2. Néu ¢ =%, ta thay vi phoi toan cuc w béi vi phdi dia phuong v, :

v, :Rx(2kz,2kzm +27) > Q.

(p,q)|—>(a—ysinq+5(—1+cosq), p,ycosq+5sinq,—ysinq+5cosq,ae*q)
Khi d6 céc biéu dién dia phuong ciia g c6 cong thirc:

2'; =ho, +i{a(a—ysins+6(—1+coss))+c(ycoss+5sins)+d(—ysins+5coss)+ f ae“}
Vidu 2:

Xétnhom Lie G, , . twong ing voi dai s6 Lie 9=, , ,,- Goi g* la
khong gian d6i ngdu cia g va co sé dbi ngdu tuwong tng 13 {ef,e;,e;,ez,e;}, gia
st F =ae + fe, + e, +5€, +oe, e g*. Khi d6 quy dao ddi phu hop ciia G chira F

duoc mo ta nhu sau:

o b(-1+e"?) 5o c(-1+e™) . d(-1+e**) 5 f(-1+¢€%) -
a a a a

y=e"p

7=g"%

t=e"%

s=e%

Anh xa symplectic v c6 dang v (p,q) =(p,ﬁe“q,}/eﬂfq,5e%q,aeq).
Suyra Aoy (p,q) =ap+bBe™ +cye™ +dse™ + foe?. Do d6
0, =a0, +i(bpe* +cye™ +dse™ + foe).

4. Két qua

Ap dung phuong phap trén cho cac dai s6 con lai ta thu duoc két qua sau:
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AS

O53104.1,) - 7, =bo, +i (a[a +y }rc;/e*ls +doe™ + faesj .

O5.3.24) - 2A =ho, +i(a(ocJr;/(l—es))Jrc;/eS +doe’ + fae“).

As

O53301) - 2A:bas "‘i[a[a-i-}/l_e j+C}/els+d5es+ faesj.

G534 £ o =h0, +|(a a+y )+Cye +doe’ +fae)

-‘rC}/elS +doe + f (6seS +aes)j.

O5.351) E =ho, +|[a a+}/
9536(1) = (

a a+y 1 e +Cyes+d(yses+5es)+fae“).

95,3,7

7 2,5
EA=bas+i[a(o¢+y(1—es))+c;/es+d(yses+5e3)+ f [},S € +55es+O_eSD_
2
A T N
Us38010) - NEU wi? thi

7, =bo, +i {a(a +7(cosgp—e***” cos(p - ssin ) )+ 5 (—sin o +e** sin(p - ssin (p)))+
c(yes“’s‘” cos(ssin )+ 6e°*? sin(ssin q)))+ d (—;/em"’ sin(ssin @) + 5e°°*? cos(ssin (p))+
+f0'els},

A T N
néu ¢ =— thi
v 2
[ =bo, +i{a (a—ysins+6(—1+coss))+c(;/coss+5sins)+d(—ysins+5coss)+foe*s}
54,14, 25 70) - E =ao, +|(bﬁeﬂls+c}/em+d5eﬂss+fo'e)

O5.42010,2,) - %A =aod, +1i (bﬂejis -i-C}/e/lzs +dse’ + faes).
Us.4.301) - 0,=ad, +i (bﬁels +cye™ +doe’ + faes) .
Gsaagy: [a =20, +i (bBe™ +(cy +d5+ fo-)es) .
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Gsus: /p =20, +i(bB+cy+ds+fo)e.
Osap0sy)’ La =80, + (bﬁe‘1S +cye™ +dse’ + f (se%s +aes)).
U470 - 0, =ad, +i ((bﬁJrcy)e*S +doe’ + f (seSE +aes)).

s 4801 - 7, =ad, Jri(bﬁe*S +c(Bs+y)e’ +doe’ + f (s5+a)es).
Gsaopy: n = a0, Jri[b[i’e*S +cye’ +d(sy+5)e’ + f [§y+s6+ajesj.
Um0

7, =ad, +i[bﬂes +c(sB+y)e’ +d [§ﬁ+3y+5jes +f (S—;ﬁ+§y+s5 +ajesj.
Os.ati(osn): NEU @ ¢% thi 7, =ao, +i((b+ic)(ﬁ+iy)ese"w +doe™ + fae‘?s),
néu q):% thi 75 =ad, +i((b+ic)(B+iy)e™ +dse™ + foe™).
G120y - NéU ¢¢% thi 7, =ad, +i((b+ic)(ﬁ+iy)ese""’ +(d5 + fa)e“),
néu q):% thi 75 =ad, +i((b+ic)(B+iy)e™ +(d5+ fo)e™).

. Z T .
O5,4.13(¢,2,10) * Néu 0+ 5 thi

Py=a0, +i((bric)(B+iy)e™” +(d +if )(5 +io)e ™),
néu =7 thi 7 =ad, +i((b+ic)(B+iy)e™ +(d +if ) (8 +icr)e ).

. £ Vs .
Os.414(0.2) - Néu O+ E thi

7, =ad, +i ((b+ ic)(B+iy)e® " +doe™ + f (5s+a)e“) :
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néu gz):% thi 7 = a0, +i((b+ic)(ﬁ+iy)e‘iS +dse™ + f (5s +a)e“).
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Tom tit

CAac nghién ctru quan trong dau tién ciia khai niém luong tir hoa dugce tién
hanh boi Weyl, Moyal, ... va sau d6 phat trién manh mé trong nhig nim 1970
boi nhiu nha toén hoc noi tiéng, trong d6 xuat hién nhiing tmg dung méi cia
“lugng tir hda bién dang” trong Iy thuyét biéu dién nhom Lie. Tir viéc xay dung
cong thirc lwong tir hoa trén cac quy dao ddi phu hop ciia mot nhém Lie, ta thu
duoc cac biéu dién vo han chiéu cua nhom Lie d6.

Song song véi bai toan phén loai cac MD-nhdm, ta cling c6 bai toan xay
dung luwong tir hoa bién dang trén cac quy dao dbi phu hop cua ching. St dung
Moyal *-tich trén cac quy dao ddi phu hop, ta s& liét ké cac biéu dién ctia mot sd
I6p con dic biét cua 16p cac MD5-dai sb trong [6].

Abstract

Deformation quantization on co-adjoining orbits of some classes of 5-
dimensional solvable lie groups

The first important pieces of research on the concept of quantization were
conducted by Weyl, Moyal, ... and then strongly developed in 1970°s by many
famous mathematicians, thereby new applications of “deformation quantization”
appeared in the representation theory of Lie group. From building the formula of
deformation quantization on co-adjoining orbits of a Lie group we get infinite
dimension representations of that group.

Addition to classification of MD-groups, we have the problem of building
deformation quantization on their co-adjoining orbits. Using Moyal * - product
on co-adjoining orbits, we will list representations of some special subclasses of
class of MD5-algebras in [6].
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