16 CHAPTER 2. SOLVABILITY

4) If I is a 1-solvable ideal of V' with I®!) = {0} with s minimal, then I(41) C
Coi(V) forall0 <i < s.

To answer the question which connections there exist among the k-solvabilities
of ideals we prove the inclusion I(*¥) C I(®%) for k < k. The case s = 0 is clear,
since 1% = J(®¥) = I, Suppose now that the inclusion is true for s, we proceed
to s + 1. By definition,
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If I is a k-solvable ideal, then I'**) = {0} for some s € N, therefore I(**) = {0},
that is, I is a k'-solvable ideal by definition. Analogously we can show that a
k-solvable subalgebra of V' is also a k'-solvable subalgebra of V.

Proposition 2.1: Let V' be an n-Lie algebra and 1 < k < k' < n. A k-solvable
ideal (subalgebra) of V' is also a k’-solvable ideal (subalgebra) of V.. In particular,
the k-solvability implies n-solvability for all k.

Example 2.1: One can show that an (n + 1)-dimensional space V with base
{e1,-+,€n41} and multiplication defined by the formulas [e;,- -+, &, -, en41] =
aje;, a € K,1 € n+1, is an n-Lie algebra for any choice of the constants o;
(cf. Filippov [5]). Now suppose ay---ar # 0, @41 = *+ = @np1 = 0,2 < k <
n. Then the ideal I := V(¥ = [V,... V] has base {e;,---,ex} and V(2R —
[f,--+,I,V,---,V] = {0}, hence V is a k-solvable n-Lie algebra and I a k-solvable

k

ideal of V. Since [I,---,I] = {0}, I is [-solvable subalgebra of V for all 1 <! < n.

Further we can check that V(2*~1) = [J ... T.V,... V] = I, hence V is not (k—1)-
k-1

solvable and I is not a (k — 1)-solvable ideal of V' ([ is also not [-solvable ideal of

V for all | < k — 1 by Proposition 2.1).

Indeed, V' has no nonzero (k — 1)-solvable ideal if k£ > 3. To show this we prove
that each nonzero ideal of V contains I. Let J be an arbitrary nonzero ideal of V
and 0 £velJ,v= E;‘:ll B;ej, B; € K. Then thereisa 8;, #0. Let i < k, i # jp
(such an i exists because k > 3), then
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