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Abstract:

In this paper, we classify 6-dimensional Lie algebras belonging to the MD class whose derived ideal has
dimension at most 2. At the same time, we also prove that the dimension of the derived ideal of these Lie
algebras must be equal to 2.
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Gi6i thieu

Cho G la mot dai s6 Lie thuc hitu han chiéu, G la nhoém Lie lién thong don lién tuong
tng va Ad: G — Aut(G) la biéu dién phu hop cta né trong G. Khi d6 G tac dong trén
khong gian d6i ngdu G* ctia G béi Ad*:G — Aut(G*) véi

(Adj(f).x) = (f, Ady1()) (f €G',x € G, g € G).
Day chinh 1a K - biéu dién cia nhém Lie G va quy dao ctia n6 trong G* duoc goi la
K- quy dao (Kirilov, A. A, 1976).

Dinh nghia 1. Ta ndi rang dai s6 Lie G théa man tinh chdt MD néu chiéu ciia moi K- quij dao
trong G* la 0 hodc cyc dgi.

Néu G 1a mot dai so6 Lie giai dugc va thoa man tinh chdt MD thi né dugc noéi thudc 16p
MD. Pay la 16p dai s6 Lie thu vi va quan trong, bdi vi C*- dai s6 ctda cac nhom Lie tuong
tmg ctia ching c6 thé duoc nghién ctru bang cac phuong phap cta K-y thuyét dong diéu
(Diep, D.N, 1974; Son, V. M, Viet, H. H., 1984).

Cho dén nay, chua giai quyét duoc van dé phan loai céc dai s6 Lie bat ky thudc 16p
MD, nhung cac dai s6 Lie c6 s6 chiéu khong 16n hon 5 da dugc phan loai triét dé (Viet, H.
H., 1986; Vu, L. A.,1990; Tra, D. V., 1984 va 1993). Muc tiéu cta bai bao nay l1a phan loai tat
ca cac dai s6 Lie 6 chiéu thudc 16p MD c6 ideal dan xudt v6i chiéu khong 16n hon 2. Phuong
phép cua chang toi rat so cdp. N6i mot cach dai khai, chung t6i chi sit dung cac ky thuat
cua dai s6 Lie va dai s6 tuyén tinh.

Kién thic chuin bi

Dinh nghia 2. Mot dai s6 Lie duoc goi la bt khd quy néu né khong thé phan tich thanh tong
tryc tiép ciia hai ideal khong tam thuong.

R6 rang la moi dai s6 Lie giao hodn déu thudc 16p MD. Ta sé ky hiéu dai s6 Lie giao
hoan n-chiéu bdi R™.

Dinh Iy 1 (Tra, D. V., 1993). Cho G la m¢t dai s6 Lie thudc I6p MD. Khi d6 G phén tich dugc
thanh tong truc tiép: G = R™ @ G, trong d6 dimG = n = 0 va § la mot ideal bit khd quy ciia G.

DPinh 1y 1 cho phép ta tap trung sy nghién ctu vao céc dai s6 Lie 16p MD bat kha quy.

Cho G 1a mot dai s8 Lie. Ideal dan xuét cta G, ky hiéu G*, 1a ideal sinh bdi tat ca cac
ngodc Lie ctia cac phan ti trong G. Ideal dan xuat ctia G* duoc ky hiéu la G 2.

Xét dai s6 Lie G va dai s6 Lie thuong G = G/G2. Gidstrm: G — § la dong cau tu nhién
vam*:G* — G*la dong cdu cam sinh, xac dinh boi cong thic:



(m(f).x)={f.n(x)) (f €EG" x€Q).
R6 rang 7* 1a mot don cau tir G* vao G* va c6 thé déng nhat G2 voi mot khong gian
concuaG”.

M¢nh dé (Tra, D. V., 1993). Khong gian G* la tong truc tiép cia " (g) va G,
Dinh j 2 (Tra, D. V., 1993). Véi moi f € G* ta c6
dimQy = dimQ-(p).

Dinh 1y 2 cho phép ta tap trung su nghién ctu vao dai s6 Lie 16p MD c¢6 ideal dan xuét
giao hoan.

Trong phan tiép theo, v6i G la mot dai s6 Lie va f 1a mot phan ta cta G * thi ta sé ky
hiéu By la mot dang song tuyén tinh phan déi xtng trong §, xéc dinh bai

Br(x,y) = {f. [x.¥]) (x.y €G).

Ta sé& ky hiéu ad} 1a thu hep cta ad, trén G' doi v6i mdi phan tur e thudc G. Néu

{e1. e, ... }1amot co sé cua G thi {e7,e5, ... } sé biéu thi co sé d6i ngdu ctia né trong G *.

Két qua chinh
Dinh Iy 3. Cho G la mgt dai s6 Lie bt khd quy 6 chiéu c6 dimG* < 2. Khi d6 néu G thugc
16p MD thi nd ding ciu vdi mét dai so Lie c6 co sé {e; Yo, théa mén:
ideal dan xudt 1 gen(es, eg) = R?;
[es,e:] = es,[e,e3] = e, [e3, 8] = e5, [e5,e4] = aes + beg, (a® +4b < 0),
ler.e,] = [es,e3] = 0,ad;, = ad;, = ad;, = ad;, = 0.
Dé chiing minh Dinh 1y 3, chiing t6i cAn chtmg minh bd dé sau day:

Bo dé. Cho G la mot dai s6 Lie bat khd quy cé co sd {e;}e, vdi dimG* =2 va
G' = gen(es, e;) = R%. Khi do ton tai trong G mot co s6 ma theo do cic ma trin cua cic phép
bién doi ad;,, adg,, ad},, adg, cé mot trong cdc dang sau:

; ] e s AA s
a)adz, = || _p Ef”vml:1:4vaﬁf+ﬁ§+ﬁ32+ﬁfi0.
1 _ iy PR R -1,4 R
b) ad;, 0 a, voi i i4va
(U-'n - ‘-’112)2 + (“21 - fl'zz)z + (331 - “32)2 + (341 - ‘-’142)2 + 0.
v e Bl —_ 1.4
c)ad;, = 0 al VO 1;4.

Chtrng minh. Truéc hét ta luu y rdng v6i moi i,j = 1;4 thi [ef,ej] € G', nén
[adé{., adel,j. ] = 0. Piéu nay c6 nghia la cac phép bién ddi ad;,, ad;,, ad;,, ad;, giao hoan

tung doi mot.



a) Trong cac phép bién déi ad;,, ad;,, adz,, ad;, c6 mot phép bien déi, chang han
ad;,c6 mot gia tri rieng phac la a; + B;vV—1 (B, # 0), thi do cac phép bién déi nay giao
hoén timg d6i mot, trong G *G* phai c6 mot co sé dé cac ma tran cta ching c6 dang nhu &

muc a) cua bo dé.

b) Gid st ad},, ad,,, ad;,, ad}, chi c6 nhing gié tri riéng thuc va mot trong cac phép

bién d6i nay c6 hai gia tri riéng phan biét. Vi cac phép bién ddi nay doi mot giao hoan,
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ching phai c6 chung moét co sé riéng. Trong co so nay, ad;,, ad;,, ad;,, ad;, c6 ma tran
nhu & muc b) ctia bd dé.

c) Cudi cing, gid st moi phép bién ddi dang xét déu chi c6 gia trj rieng boi. Vi cac
phép bién ddi d6 ddi mot giao hoan, ching c6 thé tam giac hoa duge ddng thoi. Do do, ta
c6 thé tim duoc mot co sé ma trong d6 cac ma tran cua ad;, ady,, ad;,, ad;, c6 dang nhu
trong muc c) cua bo dé.

Bo dé da duoc chiing minh xong.
Duéi day la chiing minh cta Pinh 1y 3.
Chiing minh. Ta sé& 1an luot xét timg truong hop tuy theo gia tri caa dimG *dimG*.
1.GidsaudimG' = 1vaG' = gen(ey) va
[ei, 6] = wies voii = 1;5,
[ei, ej] = x;jegvoil =i <j <5
trong d6 cac hé s6 thuc u;, x;; khong déng thoi bang 0.

1.1) Néu u; # 0, thi khong mat tinh tong quat ta c6 thé gia thiét u; = 1. Thuc hién
phép bién d6i chinh quy sau day:

e; =e —Ue —Xx;8,v0ii =2;5,8, =e,, e, =e;.

Dé thdy rang

[e1.85] = eg, [61,8¢] = [e;,e;] =0 v6ii =2;5.
Do dé [él-,éj] =0v6imoi2 =i <j =5 Tudosuyra
G = gen(e;,es) D gen(e,, e;, e,,€5).

Vay nén G khong bat kha quy va truong hop nay bi loai.

Tuong ty, ta c6 thé chiing minh rang néu mot trong cac u; con lai khéc 0 thi G khong
bat kha quy. Vi vay, nhiing truong hop nay ciing bi loai.

1.2) Néu u; = 0 v6i i = 1; 5, thi it nhdt mot trong cac hé s6 xy; phai khac 0. Khong
mat tinh tong quat ta c6 thé gia thiét x,, = 1. Khi d6 ta co:



[ee.] =0voii =1;5, [e,e,] = e.
[ef,ej] = x5 voil =i <j<5va(i;j) = (1;2).
Bay gio ta ddt
€3 = €3 T X231 — X136, €4 = €4 T X341 — X14€5, €5 = €5 + X351 — X156,
81 = €1,65 = 85,85 = €.
Dé dang chiing minh duoc day 1a phép bién déi chinh quy va
é;,e.]= e e]=0vo6ii =3;4;5,
(21,261 = 0voii = 1;5,[21,8,] = &,
(65, 84] = X348, [E4,85] = Xuse, [65,65] = X3506.
1.2.1) Néu &34 # 0, thi khong mat tinh tong quat ta c6 thé gia thiét %5, = 1. Khi d6
[e,8.] = é;.
Ta dat
6, =&, vOii 5,8 = s + ¥4e0s — %228,
D@ thdy rang [&;,é<] = 0, nén
G = gen(és) @ gen(é,,6,,é;,8,,8),
Vay nén G khong bat kha quy va truong hop nay bi loai trir.
Tuong ty, ta c6 thé chtmg minh rang néu ¥, hodc ¥5< khac 0 thi G khong bat kha quy.
Vi vay, nhiing truong hop nay ciing bi loai.
1.2.2) Néu ¥54 = X45 = X35 = 0, thi
G = gen(é;,e,,e6) D gen(e;, é,,e5),
Vay nén § khong bat kha quy va truong hop nay bi loai.
2.GidstdimG! =2va G = gen(es, e;) = R%.
Bay gio ta 1an luot xét timg kha ndng ctia bo dé trén.
2.1) Gia st d6i v6i co s6 {eg, eg} cua G, ta c6
adt = || % ﬁ v6ii=Tidva 2+ B2+ P2 + B2 £ 0.
Khong mat tinh téng quat, ta c6 thé gia thiét B, # 0. Khi d6 ad; 1a phép bién déi
chinh quy va tén tai cic hé s6 a; va b; véii = 1;2; 3 dé

les,e;] = a;_,|es,e<] + b;_i[er.eg] voii = 2;3;4.

Thay e; bdi e; — a;_,es — b;_1e v6i i = 2;3;4, ta co thé gia thiét rang [e;,e;] =0
voii = 1;4. Khi d6 tix




[ela [‘92:93” = [[83,81],82] + [[91a92]1‘93] =0,

va ad; chinh quy suy ra [e;,e5] = 0.
Tuong ty, ta c6 thé chting minh [e;,e,] = [e,,e,] = 0.
Bay gio ta thuc hién cac phép bién déi sau

Bi _ _ _
e = e; —B—‘lelvou =2;3;4,e,=e;, e =e:, €, = eg.

Dé thay rang
24 . . L, — i
ad: =| ,ad; = || _ || voii =2;3;4, trong d6 @; = a; — &afl,
' —p1 '951 a; B1

va [éj;e_j] =0voil=i<j=4
Néu @, = 0 thi adz, = 0 nén ta c6
G = gen(&,) B gen(e,,e,, &, é5,8¢).
N&u @, # 0 thi véi 65 = &5 — ?52, ta c6:
ad.éj;:g =0va [esael] [65,e;] = [&5,8,] = 0.
Do do
G = gen(é;) @D gen(e,,e,, e, 6z, 8;).
Nhu vay, trong ca hai truong hop G khong bat kha quy.
2.2) Gia st d6i v6i co s6 {es, eg} ctia G ta c6
a
adéi N 61 Az
(@) —a5)® + (@ — @z2)* + (a3 — @32) + (@s; — ag)® # 0.

Do vai tro cta ad; , ad},, ad;,, ad;, binh ding, ta c6 thé gia thiét rang @y, # @y,. Ta

voii = 1;4va

sé xem xét cac kha ndang sau day:

2.2.1) a; @y, # 0. Trong truong hop nay ad,, chinh quy. Véi lap luan tuong tu nhu
trong 2.1) ta c6 thé gid thiét rang

lee]] =0[e;, e =0vsil<i<j<4l<i<j<4

Gia stt rang f = xe: + yel 1a mot dang tuyén tinh bat ky cia G va @(x,y) 1a ma
tran cua dang By trong co s6 {e; }£-;. Khi d6 ta co

0 0 0 0 A11X  Qy3Y
0 0 0 0 anx azy
_ 0 0 0 0 31X  A35Y
olxy) = 0 0 0 0 Ay X gyl
—(l’llx _azlx _aglx —{141.1'.' 0 0
—ay  —@y —any —apy 0 0



Do rank ¢(x,0) <2 va G thudc l16p MD nén rank ¢(x,y) < 2, V(x,y). Tu day
thdy ngay rang

Do d6 ton tai cac hé s6 thuc t; dé ad}, = t;ad;, voii = 2;3; 4. Bay gio, bang cach dit
e, =e; —tie,voii =2;3;4, e, =e;, e =ec, e, = e,
ta co [éi,éj] =0 voi 1<i<j<4 va ad; =ad}, =ad; =0, va h¢ qua la
G = gen(e,, e, e,) B gen(e,, &;,e,). Vay nén, G khong bat kha quy va truong hop 2.2.i)
bi loai.

222)ay; = 0, @15 # 0 (truong hop @y, # 0, @5, = 0 duogc giai quyét tuong tu). Thay
e; boie; — :—;22 e, v6i i = 2;3; 4, ngay tir dau ta c6 thé gia st rang
0 0
0 ay,

adél = ||

ad;, = ”arél g” el = a4

7

Néu a,; # 0 (truong hop as; # 0 hodc a,; #+ 0 duoc gidi quyét tuong tu), ta xét co

sO sau day
él. =81+82,§f ZQLVé’lE :2;6
Ta co
1 _|[2r O 1 _||aa Of| i 5. g
adi = 0 aull adz = ” 0 0” voii =2;3;4.

Vi vay, chung ta quay lai truong hop 2.2.1), truong hop nay bi loai vi G khong bat
kha quy.

Bay gio gid st a;; = 0voi i = 2,3, 4. Khi thay e;e; bdi e (néu can), ta c6 thé gia

N 12
st rang
0 0 s oA
ad;, = ”0 1 yad;, = 0voii = 2;3;4.
Gia su:

le,e;] = a;ec + bieg voii = 2;3; 4,
le2,e3] = ases + bseg, [e;,e5] = ages + bgeg,
[es,e4] = azes + bjeg,

f =xei +yeif = xel + ye;.

Cho ¢(x,y) la ma tran cta dang By trong co s {e; };-;. Khi d6 ta ¢6
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0 ax + b,y  a;x+byy awx+byy 0 y

—a;x — by 0 asx + by agx + by 0 0

o(x,y) = —azx —bsy —asx —bsy 0 a,x+b,y 0 0
J —ayx —byy —agx —byy —a;x—byy 0 0 0

0 0 0 0 0 O

-y 0 0 0 0o O

Vi rank ¢(x,0) < 2rank ¢(x,0) =<2 va GG thuoc 16p MD nén rank ¢(x,y) < 2
rank (x,y) = 2, V(x,y)¥(x,y). Do d6 dinh thtc

0 a,x +b,y azx+byy y

—ayx — byy 0 asx+bsy 0|

—asx —byy —asx —bsy 0 ol ~ 0, v(x, ).
-y 0 0 0

Tu day suy ra as = bg = 0.
Tuong ty, ta c6 thé ching minh duoc ag = bg = a; = b; = 0. Do d6
les,e3] = [ez,e4] = [e3,e4] = 0.
Bay gio ta dat
e; =e; —bje,voii =2;3;4, e, =e,, e =ez, e, = e
Khi do, {&;}7_; 1a mot co s ctia G ma voi co sd nay ta co

ad; = ”g {; ,ad} = ad}, = ad
=

—0,

W

€z €3 4

[e5,6:] = [e;, 4] eye3] =0,
le,,e;] = a;ez voii =2;3;4.
Néu a, = 0thi G = gen(&,) @ gen(e,, s, &y, &z, 85).
Néu a, # 0 thivéie) = &, —:—zéz ta co [e4,&,] = 0. Do d6
G = gen(e3) @ gen(ey.e,, e, 85,86).
biéu nay c6 nghia la G khong bat kha quy. Truong hgp nay bi loai.
2.3) Gia st d6i v6i co s6 {es, e, } ctia G ta co

v _ e B
ade, =g g

Ta sé xem xét cac kha nang sau day:

voii = 1;4.

I

2.3.1) a; # 0 (truong hop mot trong cac a; con lai khéc 0 dugce giai quyét tuong tu).
Khi d6 ad;,chinh quy. Véi lap luan tuong tu nhu trong 2.1) ta c6 thé gia st rang

lese] =0vsil<i<j<a4
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_ i .. _ _ _
e, = e —“—Ilelvou =2;3;4, e, =e,, e =ec, e, =g,

ta nhan duoc
1 ay 181 _ 'D ~'
e =0 q ’“d‘%’f_|0 ;g|

Néu f> = 0thi G = gen(&,) @ gen(&,,&,,&,, 8, &;).

Néu > # 0 thi véi e} = &, —%ég taco G = gen(es) @D gen(e,,e,, e, 6z, 8;).
2

Bi =i —Eay)veii = 2;3;4.
1

(44

biéu nay c6 nghia la G khong bat kha quy. Truong hgp nay bi loai.

232) a; =0 voii = 1;4. Truong hop nay lai duoc tach thanh cac truong hop nhé
sau day.

2.3.2.) f; # 0 (truong hop mot trong cac f; con lai khac 0 duoc giai quyét tuong tu).
Khi thay e; boi e; — =-e, voii = 2;3;4 va e; béi — e, ta c6 thé gia st rang

.10 1 L
adel—”g 0 ,adg, =0véii =2;3;4,

le;,e;] = a;ec + biegvoii = 2;3;4,
[ezaez] = ases + bseg, [92a34] = ages + bgeg, [93a34] = ayes + byeq.

Cho f = xel + ye; la mot dang tuyén tinh bat ky ctia ctia G va @ (x, y) 1a ma tran
ctia dang By trong co s& {e;}7-,. Khi d6 ta c6

0 ax + b,y azx+byy awx+by 0 vy

—xX — bz}’ 0 asx + bS}’ agx + bﬁy 0 0

o, y) = —azx —bsy —agx — by 0 a,x+b;y 0 0
—a,x —byy —agx—byy —a;x—Dbyy 0 0 O

0 0 0 0 0 O

-y 0 0 0 0 0

Do rank ¢(x,0) < 2 va G thuoc 16p MD, suy ra rank ¢(x,y) = 2, ¥(x,y). Do dé
dinh thtc

0 a,x + b,y azx+byy y
—a,x — b,y 0 asx +bsy 0]
—azx — byy —asx — bgy 0 of 0, v(x, ).
—y 0 0 0

Tu day suy ra as = bg = 0.
Tuong ty, ta c6 thé ching minh duoc ag = bg = a; = b; = 0. Do d6

[es,e3] = [es.e,] = [e3,e,] = 0.



12

Bay gio ta dat
e, =e —a;e,voii =2;3;4, e, =e;, 6 =ec, e, =e,.
Khi do, {&;}7_; 1a mot co s ctia GG ma v6i co s6 nay ta co
adg, = o ol add = ad, = ad}, =0,
[25.8;] = [2;.e,] = [es,85] = 0,

[é,,6;] = b;ég voii = 2;3; 4.
Néu b, = 0thi G = gen(e,) @ gen(é,, &5, é,, ez, ;).
Néu b, = 0 thi véi e} = &; — z—jéz ta c6 [e4,&,] = 0. Do d6
G = gen(e) P genle,, e, e, 6z, 8;).
biéu nay c6 nghia la G khong bat kha quy. Truong hgp nay bi loai.

2.3.2ii) f; = f; = Pz = fo = 0.Khidé ad}, = 0 v6ii = 1;2; 3; 4. Boi vi G * sinh boi
cac vector [ei, ej] voi 1 =i <j =4, nén phai c6 hai trong céc vector nay doc lap tuyén
tinh. Ta 14n lugt xét céc kha ndng sau day.

2.3.2.ii.a) Gia st [e;, e,] va [ey, e5] doc 1ap tuyén tinh (cac truong hop [e;, e;] va [et, e
doc lap tuyén tinh khac duoc giai quyét tuong tu). Khi d6 ton tai cac s6 thuc a, b, ¢, d dé

les,e3] = aley,e;] + bley,e3], [er,e4] = cles, e;] +d[ey, e5].
Xét phép bién doi
e, =e,, 6, =e,—be,é; =e;+ae, e, =e,—ce, —de;, 6z =e8: =e:, 8, = e.
Khi d6
[22,63] = [é1,84] = 0, [&1,8,] = [ey,e,], [61,85] = [ey,e3], adéz = adég = ada = 0.

Ta dat

6, =¢voii=14 6 =[8,8] 6 = [6,86]
Hién nhién {&;}7_; 1a mot co sd cua G va G = gen(ég, &;). Ngoai ra
adj, =0voii =1;4 [6,,6;] = [6,6,] = [65,8] = 0, [61.8,] = &5, [é,,65] = é..
Gia stt [65,8,] = a,6< + b, &, [65,6,] = aré< + b,é,.
Néua, =a, =b, = b, =0, thi
G = gen(é,) @ gen(é,,é,,é;,65,é).
biéu nay c6 nghia la G khong bat kha quy, nén truong hop nay bi loai.

el
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Gia st trong day a,, a,, by, b, c6 it nhat mot s6 khac 0. Cho f = xe: + yeg 1a mot
dang tuyén tinh bat ky cta caa G'* va ¢(x, y) 1a ma tran cta dang By trong co s6 {&;}5,.
Khi d6 ta co

0 X y 0 0 0
—x 0 0 ax+b,y 0 0
_ |y 0 0 a;x+by 0 0
¢(x.y) 0 —ax—by —ax—Dby 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
Ta xét hai kha nang:
Néu chiéu cuc dai ctia K-quy dao trong G * bang 2, thi rank ¢(x,y) < 2, V(x,y). Tu
day suy ra
0 x y 0
—Xx 0 0 ax + byl
—y 0 0 le+b1y - U;V(xa}’),
0 —a,x—Db,y —a;x—Dby 0
dan dén

x(a;x + byy) — y(a,x + byy) =0, V(x,y).

Tuday suyra a; = b, = 0, a; = b;. Nhung do trong day ay, a,, by, b, c6 it nhat mot
s0 khac 0, nén a; = b; # 0. Vay nén

[é3,é4} = 1,8, [ézaéﬂ = ;€.

. rur 2 e ms 1 _ 2 A .2 ? >
Khi thay é; boi é; + —é,, ta c6 thé gia st rang
az

adé;‘ =0voii =1;4,,[é,,6,] =[é;,6;] = [6,,6,] = [6;,65] = [65,6,] = 0,
[ézaéﬂ = a,és, [é3,é4} = a, €.
Do d6 G = gen(é,) @D gen(é,,é;, é,, é<,é,).
Diéu nay c6 nghia la G khong bat kha quy, nén kha ndng nay bi loai.

Néu chiéu cuc dai cia K-quy dao trong G * bang 4, thi hién nhién G thudc l16p MD khi
va chi khi

x(a;x + byy) — y(ax + boy) # 0, V(x,y) = (0,0).

Dé thay rdng bat déng thac nay tuong duong véi (b, — a,)? + 4a, b, < 0. Tu day
suy raa; b, # 0.
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Khi thay &, boi ail ey + Z_i €1 ta c6 thé gid st rdng a, = 1, b; = 0 va bat ding thic trén
duoc viét laila g2 4 4p, < 0- Vay nén co sé {&;}7_; cta G thda man:
adl, = 0voii =1;4,[&,,&;] = [6,,8,] = [65,8,] = 0,
[6,.86,] =&, [6,,85] = ¢, [6;5,8,] = &,
[65,6,] = ayéz + b,é, v6ias + 4b, < 0.
Do d6 G dang cdu véi dai s6 Lie da néu trong ndi dung ctia Pinh ly 3.

2.3.2.ii.b) Gia str moi c3p [e;, e;] va [e;, ;] phu thudc tuyén tinh. Do G sinh bdi céc
vector [e;, €] voi 1 < i < j < 4, vadim G =2, nén khong mét tinh tdng quat ta c6 thé gia
thiét [e,, e,] va [es, e,] doc 1ap tuyén tinh.

Néu [e,,e;] # 0 thi do mbi cdp sau phu thudc tuyén tinh: [e,,e,] va [e,,e5]; [e,, e5]
va [e;,e,], phai ton tai cac s6 a va b dé: [e,,e;] = ale;,e,]; [es,e,] = ble,, e5]. Khi d6
les,e.] = able,,e,), trai v6i gid thiét [e,,e,] va [e;, e,] doc 1ap tuyén tinh & trén. Vi vay
[e2,e5] = 0.

Chtimg minh tuong tu trén, ta cting c6 [e,,e,] = [e;,e5] = [e;,e,] = 0.
Ta dat

6 =e; voii =1;4, 6. = [e,,e,], 6, = [es.e,].
R6 rang {&;}5, 1a mot co sé ctia G va

ad; =0voii = 1;4,

[ézaéz] = [ézaéaL] = [éla és] = [élaéa,] =0,
[élaéz} = ég, [53,54] = &g.

Do d6 G = gen(é,,é,,é:) @ gen(és, ,,é,). Diéu nay c6 nghia la G khong bat kha
quy, nén kha nang nay bi loai.

Dinh 1y 3 da dugc ching minh.
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