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Let N" be the variety of n-dimensional camplex nilpotent Lie alge-
bra laws. Let us consider the "change of basis" action of GL(n,C) on N
and let us denote by 6(u) the orbit of the law u in N° under the above
action. If n<6, it is well known (see [5],[6],[7]) that N" is irreduci-
ble and there exists a rigid filiform law ul in N* (that is, the orbit
of ul is open), and therefore N° is the Zariski closure of e(u ) . Never
theless, N’ is irreducible (see (3],[6],[7]) and it contains no rigid
nilpotent Lie algebra (see [1],[4]). In this note the classification of
camplex nilpotent Lie algebras of dimension 7 obtained in [4] is used
to prove that N7 has precisely two irreducible components, both of di-
mension 40, which are respectively the Zariski closures of the orbits
of a family ({“cJ;}at C) of filiform algebras, and a family ({uz}aﬁsc) of
characteristically nilpotent algebras. It is also shown that in N~ there
exist at least two irreducible camponents intersecting the open subset
of all filiform Lie algebras, and one of which is the closure of the
orbit of a rigid law in NB; this is a counterexample of the conjecture:
"there exists no rigid nilpotent Lie algebra in N? for n37: given by M.
Vergue in [7]. \
I. THE VARIETY N’

Oonsulerer the families {u }ae C and {u }ae C of Lie algebra laws
in N given by
1 _ . .l _ S v .
. U (Xl,x.)—x._l, i=3,4,5,6,7; u (X4 x7)-ux2, U (XS'XG)'XZ’
1
uy (X, ,X7) (1+0.)X3, u (X6 X7) (l+a)x4, with aeC.
. “a(xl'xi)=xi-1’ i=4,5,6,7; ‘JO.(XZ'XG)=X3; ua(XZ,X7)—X3 41
2 L2,
ua(Xs,X7)=a.X3, ]Ja(XG,X7)=U.X4+X2, with ce C.
where the indefined products are supposed to be zero.

Proposition. If o#a' (respectively o#ta'), then the laws u and

1
v (resp. ug and ui,) are not isamorphic.
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Proposition. The families {u Joeg @ and {12 Joe @ e rigid in the
follow:.ng sense: Any perturbation u of a standard elanent u (resp.
u) is isamorphic to a law in the family {u} (resp. {u }) . Moreover,
there is no contraction between different standa.rd manbe.rs of these
families.

We recall that i is a perturbation of a standard law u, of N if
p N° and the structure constants relative to a standard basis in €
are infinitely close. Also, the standard law 1, N can be cont.ract:ed
on the standard law w,e N if is a feGL(n,C) such that £ -ul-(fo) is
a perturbation of Hye

Proposition. All nilpotent standard laws in N/ can be perturbed
into a law in the families {u ae © 8 {u e @

Theorem: The closures of the orbits of {ul}Qte cad {u }

oa'ae C
are the only irreducible camponents in N7 Moreover, both camponents

have dimension 40,
II. THE VARTETY N8
Let U be the following law:

u(xl,x )=X i1 i=3,4,5,6,7,8; u(x4,x7)=x2; u(x4,x8)=x2+x

37
=X_; —2x; X K.;
U(XS,X )— xzr U(X x7)— le u(xslxs)_ 4+"5'x3l

Mg Xg) = 5 X3, W(Kg Xg)=XhF-Xy5 1Ky Xg) =Kk X

Proposition. The law u is the only rigid filiform law in N8 (if
[2]) . Therefore, the closure of 6(u) is an irreducible camponent of NS,

Considerer the family of filiform algebras in N8 defined by;

ua(xlrx-)'—'x-,l, i=3,4,5,6,7,8; ua(X4,X8)=0tX2; Ua(xsrXT:Xz;

Uy (X5 Xg)=(1+0) Xg#Ko: b (Re,X7)=Xgi  (Xe,Xg)=(240) X HXy;
_ 2
My (X9, Xg)=(2+a) X+X, with ae C\{~= }.
Proposition. The laws in the preceding family are not isamorphic.
Moreover, no standard law in this family can be perturbed on u. There-

fore, the variety N8 has at least two irreducible camponents which in-—
terseet the open subset of filiform algebras.
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