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Abstract

In this paper, by using the definitions of derivation and maximal torus, a special class of filiform
Lie algebras are discussed in depth, and a maximal torus of this special class of filiform Lie alge-
bras is successfully obtained, which proves that this class of filiform Lie algebras satisfies the left
symmetric algebraic structure. This finding not only enriches the theoretical system of filiform Lie
algebras, but also provides new ideas and directions for research in related fields.
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1. 518

EAth2E 60 424K, M. Vergen 7ESCHR[1]H SN T filiform ZACE 3L A ME S, BHFEAA, M. Goze 7EX
BR[21FF A4 7 LR R 1 filiform 25080 L, ,Q, R, \W, , IX & filiform 2508 LA R EATIKIEAS & 25 81 16 1)
HEMANEL —

FEXRRARE (AL FR Ay Pre-Lie 1%L, Vinberg fAE55)/EH—H Lie-admissible fX%, 5.7 1896 47,
Cayley 7 SCHR[3] 7 5t LA—Ft rooted tree fRELSIN T A XS FRAREL, "EEHALE 5 PR — AN 2508 H Ik,
T REG ZERECE T %V R EFK, WA R EkEZ, Fian, STHk[4] [5] [6]
PE T 2SR RARE I — B LA F B LR . T Novikov ACEE A — B4Rk 0 22 X PR S, 7E 1985 4,
Balinskii A.A.fl1 Novikov S.P.7ESCHR[7]HHat4s 1 HGE X, JERIBZ S E IR AWEFE T Novikov 48K, 4,
SCHR[8] [9] [10]4 3318 T )12 Novikov AR HszBL, 4 4 Novikov fCE) H [F#4, Novikov AR AT L-
B Y5 S FL R o

AR THT A R AT 6T £ A (R 22 PR AR 4 2 R ) AR T P AR B I — AN AT 2 el R ARE[11] - 4R, %R
BT R ok @ 2, B, SCER[12] 8 7 56 T2 s 2 RBUM AR IR T TR B vk 7
SCHR[L3]H 118 T 584 Lie MREHCRIAH A%, SCER[14]9 38 T (n-3)-filiform ZRE MR K IRH .
UeAh, IR ORI, SCHR[AS]HER] T B!, filiform ZACHEA X ARA B K. MHRIEH, R4
—JRFIR I filiform 2R T 50 2 5 A — AN 22 X FRARELEE A SR A2 — A 1 AR A R 1) B AR i)

SCHR[16]H A H T 58— AN =W EENEAEH Novikov [EEE M EIEI 7, 3 HAEH TEE A R =25
BB AA Novikov FREEEH . #E— 845 T — 2 filiform Z5CE¥ Novikov AREZE 1, MTTIIE
B T IX % filiform 2505 H A Novikov AREZEMI (KB, thBAG 72 RARELEE ). BRSs R IR,

R —ANEECH n(n>3) 1) filiform ZSREE— 4 HE (e e, 6, } T2

[ee]=e,,2<j<n-1
6(j—i .
[ei,ej]:_ _ 1( j+)i—2 &, 2<i<ji+j<n, (€]
- )( i2 ]
A4 3% 2 filiform ZEAEUEAT LA Novikov FREES ) (7 X FRARH 45 #49)
6 . L
L2250, J<ni+j<n. 2

ee, =—&
ST -2
i—-2

SCHR[L6] o0 T AR 25 SRAGIE BT RIZ EAERE LU R I (3), (4), (B)3Ks
MASCTIAMNAA L, JE RS T AIRORIA I A€ L, DR T BL IR SReR filiform 2R — 4
BORFRTT,  ATTIE B H3X 2 filiform Z=ARE00 & 20 W FRAR KL 14 o
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A P2 3 ()RR B 2 SRR F
2. B

EX 14 AREIEF B — R 7E A e LA ERMEIEE (X, y) > xy » A0SR AS L
BEWL, NTERER Xy, ze A, #E

(xy)z-x(yz)=(yx)z-y(x2). (3)
AR A SE— NI FRAE . W2 A P 2
(2x)y =(zy)x. 4)

IS4 FR A N Novikov L% .
TR IE LT FHARE A B — P

[% y]=xy—yx (5)
o AR ZERE . SERHZZE B S 7o B AR A A AR, 5 A ROz, IRz 2R3
BAf W FRAREE
EX 2 [1]14 AR n GESRH. ERE & dimC' A=n—i-11<i<n-1, A4 AFA filiform
AL

EX 3 46 REMREAM—ANEMEAS . WRIE A —HEE{, 1, £, f ) LSWEKMSE: IR

f1<i,j<n, #H
([ .8 ])=[8(f). 1]+ f.0(f))]
AFK O REREA R — DT T

3. FEFR
FE(1) X 2 filiform ZAR%0h, SIABI—4IE (£, f,, £, f ] 2
f, =6e,,
1 .
fj =Eej,2£ j<n.
A2 BT G AR A

[f.f]=6(j-i).1<i<ji+j<n (»)

TEASCH, FRATHEE LA FaxX . filiform Z2AREE A F, -

EE 1 AF ()R filiform %, {f,f, i, f} WF M—HE, BAFH—1H
o e Der (F, ) SRR, Hrb o B4R 2 UL e,

o(f)=if,1<i<n.
WERR B D A2 F, 1 —N RIS A A e AR 4
D(f,)=af,D(f,)=a,f,,D(f,)=a,f,,---,D(f,)=a,f,
2 X 3 Tl 14
[D(f). £, ]+ f.D(f;)]=[afi. £, ]+ foa, 1, ]=(a +a))[ f. 1]

=6(a +a;)(j-i)f,;,
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D([fi,ij:D(G(j—i)f,H) 6(j—i)a.;f,.;.
F D & F M—NFF LB LN K Rkor
a+a;=a,;,1<i,j<ni+j<n
fiA I AN 2Pk FE2H AT 2
8 =a,a,=2a,8=38,3, =43, ,3,, =(n-1)a,a, =na,.
ATl
D(f,)=af,D(f,)=2af, D(f;)=3af, - D(f,)=naf,
FEAlf, Hla =1, 4 F W—NEHAH o
G(fl):fl,a(fz):2f2,0'(f3)=3f3,---,a(fn):nfn
R = PRsT.
AR O ~EF B MifSoed MW KAT. VO, ed , R O, KT Arw X —4HE
Ul o fopees £} BOFERESZ M, o 81T TR OFR T TAUH I Abel (FTZZ#) ), FTLL VO, e ®,[0,,0]=0.
a5}
@, (f, f, e £)=(F fyy foee, £)M,
o(fy, £ fees £)= (£, 5 £y, £ ) diag (1,2,3,+-,0).
A5 [ M, diag(12,3,-,n) ] =0 LM, FU5— %A,
B M, =diag(k,2k,3K,-,nk) , Bl
O, (f,)=kf,®,(f,)=2kf,@,(f)=3kf, -, (f)=nkf keF,
Frbh @, =ko » [t o 5kEF, — MK
EHE 2 4 F ()R filiform 2208, (), f,, £, f ) NF —45E. W o 5KAF, 11—
KIKTH, W4 F, BA LT A FRAE 41
vx=af +a,f,+-+a,f eF,
y=bf +b,f,+--+b f eF (a,beF,1<i<n).
WL xy=c[xoy], WENFBULLFZ filiform ZAREE LA XS FRAREL
EH R o R—ANEFFTT, 2 xy=0"'[xoy], WARXNIFIEFEFZAFAE B FRAR
#, WiF T
(xy)z—(yx)z—x(yz)+y(xz)
= 1[ l[xay z] [ *y.ox] az]
X,o

Sl vaz])] *[y.o(o7[xoz))]

-1

o ([ l[X oyl.oz]-[o7[y.ox].0z |- x[y.02]]+[ y.[% az]])
1([ ([x.oy]-[y.0x]), o-z] [x[y.07] J+[y,[x,azﬂ)
(L

o ([[xy].oz]-[x[y.0z]]+ [y[xaz]) 0.

BHEARL) R (xy)z-x(yz)=(yx)z-y(xz)-

[
Q
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mHER 1A2 T F B EEr R T

o(f)=if,1<i<n.

b F, B e A 4

AR5 SCHR[16] 73 31 72 LA Al A [R] (1) 05 3245 21 (11X % filiform 250K B I AN R ZE R RRACE S 4, 7T
LA (2) b T B A I e 0 R AR 4 5 e B 2 mP T LAY (10 2 PR A B S5 A 2 AN [R] B8 e 3 PR AR R
1o

E&WmE

G AT 15 A 25 18 L LB A B 9 4 (15E027); 4RI A2 AR RFF AL 25 9 (17C048) s 116 HE T i A2 0%
A RIS (17YC392); VU148 £ E T % BhRHIT I H (17AZ0378) .
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