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The classification of real and complex filiform Lie algebras is known
in dimension less or equal than 7 (cf. [3) for dimension less or equal
than 6 and [1) for dimension 7). The set of isomorphism classes has a
finite number of points up to dimension 6. In dimension 7 we get a line
(real or complex on the case) and 9 points (resp. 8) for the real case
(resp. complex). Note that dimension p=7 is the smallest for which it
does not exist any rigid filiform law in the algebraic variety NP of
nilpotent Lie algebra laws in dimension p (cf. [1) ). In this work we
give the classification of complex filiform Lie algebras in dimension
8, and we obtain that the set of isomorphism classes is union of a fi-
nite number of lines (only two intersecting) and a finite number of

points. In this case, we find a unique rigid filiform law in N8.

Theorem.- Any filiform Lie algebra in ¢8 is isomorphic to one of the
following:
1 _ . 1 _ 1 .
* WX, ,X;)=X, ) for i=3,4,5,6,7,8, A (X,,X,)=K,, S (X, ,Xg)=X +X

.
PR X=X, (R, X)=(-2/5)K S (R, X )=X, +(3/5)X,,
PR X)=(-2/5)K g5 MM (KGR H(1/5)K, 5 (XK )X +(1/5)X .
# 2(x ,X, =X, for i=3,4,5,6,7,8, WX, ,X,)=X,, U2(X, X)Xy,
JE X=X KGR, JE (K X )7Kg s S (X Xg)=XGHHGH K,
[12(X7,X8)=X6+X4+X3.
# 0K, X=X, | For 123,4,5,6,7,8, A0(X,0%,)X,s AC(X,0Xg) Ky,

3 - 3 - 3 - 3 =
MK, X=X, (X, Xg) =X, s M(Xe 5 Xg)=X 4K, S (KXo )= +X 50
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n . n
* }"(Xl’xi)=xi_1 fol‘ 1=39495’65798’A (Xu’x7)=x2s Au(Xu,X8)=X3,
4 _ [ _ n _ n _
M (xs,xs)-—xz, i (Xs’xs)‘xu’ (X X)=Ko s Jh (XgsXg)=X HX,,
n
}‘- (X7,XB)-X6+X3.
”‘}f(xi,xi)=xi_1 for i=3,l+,5,6,7,8,}Ls(xu,x7)=x2, /f(xs,xs)=_x2,
;Ls(xi,xe)=xi_1 for i=4,5,6,7.
6 . 6
* ;l.z(xl,xi)=xi_1 for 1=3,‘+,5,6,7,a,;Lg(xu,xs)=zx2, ;Lz(xs,x7)=x2,
6 _ 6 _ 6 -
#z(xs,xa)-(1+z)x3+x2, ,uz(xs,x7)-x3,}.Lz(xs,xa)-(2+z)xu+x3,
Ag(x7,x8)=(2+z)x5+xu with zeC-{-1}.
: . 7 7
* ,uZ(xl,xi)=xi_1 for i=3,4,5,6,7,8, ,uz(xq,x8)=zx2,/uz(xs,x7)=x2,
7 _ 7 _ 7 _ 7 _
;Lz(xs,xa)-(nz)xs,/uz(xs,x7)-x3, ,u.z(xe,xe)-(2+z)xu,;&Z(x,,,xe)-
=(2+z)X5 with zC.

% 18 _ . ,ua _ 8 _
/4.(x1,xi)-xi_1 for i=3,4,5,6,7,8, (xu,xs)--xz, ,u.(xs,x7)-x2,
;LB(XG,X7)=X3+X2, )Le(xs,xe):xuxa,/J.B(x7,x8)=x5+x4.

9

* =

M (X)X )=X,

. 9 9
, for i=3,4,5,6,7,8, M (X, ,X)=X,, M (Xc,Xg)=Xy,

9 _ 9 _ 9 _ .
M (Re3X)=Ky s Mo (Ko, Xg )=, #X 42Xy M (Ko X0 )=X 4K, +2K, with ze.
0 _ . 0 _ 10 _
* }é (X,,X,)=X,_, for i=3,4,5,6,7,8, }l; (X, 5Xg)=Xys M (Xo,Xg)=X,,

10 _ 10 _ .
}.lz ()(€>,X8)-Xl++x2,jl.z (X.7,X8)-X5+)(3+zx2 with zeC.

11 . 11 .
*}L (}(J_,Xi)=)(i_1 for 1=3,4,5,6,7,8, AL (xi’X8)=Xi—2 for i=4,5,6,

11
)1 ()(.7,)(8 )—X5+X2.

b p.lz(xl,xi)=xi_1 for i=3,4,5,6,7,8, }“.:Lz(Xi,ngXJ.‘_2 for i=4,5,6,7.
13
* =
}lz (X1,Xi) Xi_

. 13 _ 13 -
1 for i=3,4,5,6,7,8, ,U.z (xs’xe)‘»zxz’/“z (xe,x7)-x2,

13 _ 13 _ ,
7 (XX )=(142)X 4%y, M7 (X, X0 )=(142)X, #X, with zeQ.

y _ . 14 _ 14 _
* MR, X=X, for 123,8,5,6,7,8, MY (Xg, Xy )=zX, ) ML (X, X, )X
14 _ 14 _ .
K, (xs’xe)'“”)xa’/‘z (X,,Xg)=(1+2)X with z€C.
5 _ . 15 _ 15 _
* }é (xi,xi)-xi_1 for i=3,4,5,6,7,8, M (Xs’xs)'xz’/“*z (xs,xa)-x3+
+X2,,M.iS(X?,XB)=)(u+)(3+zx2 with ze€C.
16 - . 6 _ 16 _
iy (xl,xi)-xi_1 for 1-3,4,5,6,7,8,}& (Xs’xe)'xz’/‘* (xs,xe)—xa,
1
M 6(x7’xa)=xu+xz'
* 17(x X,)=X for i=3,4,5,6,7,8 17( X, )=X 17(x X, )=X
/.L 12%377% 1 Orl-,,,,,,}l. X6’8_2’}‘. 7’8-3+
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+x2.

18 _ . 8 _ 18 _

* W (xi,xi)-xi_1 for 1-3,u,5,6,7,8,/£1 (Xs’xe)'xz’ﬂ (x7,x8)-x3.
19 .

* A (xl,xi)=xi_1 for 1=3,'+,5,6,7,8,}].19(X7,X8)=X2.

20 .
@ (Xl,Xi)=Xi_1 for i=3,4,5,6,7,8.
(the other brackets zero).

Moreover, these algebras are not pairwise isomorphic.

Remark.- The law/LZl is isomorphic toa/&?l(xi,xi)=xi_1 for i=3,4,5,6,

6 _ 6 ) 6 _ 6 _
7,8, 170 (X, Xg)=Ko s 73 (Xg X0 )78, M7 (Xg 5K )=Kyy M7, (X X)Xy

6 _ 6 .
g (X X)X Xy ph ) (XX )=X 4K,

Proposition.- The algebra }E is the only rigid filiform law in Ne.

(Recall that the law/f'is rigid in N8 provided that it has an open or-
bit under the natural action of G1(g,C) on the variety NB. Or, equiva-
tly,/Ll is rigid in NB if every law in Ne, infinitely close to}f} is

isomorphic to it).
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