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Lie type algebras introduced in [1], [2] are natural generalizations of Lie algebras, associative
algebras, Lie superalgebras with Z2-grading, and of algebras of some other classes. In [3], we studied
a special case of algebras of Lie type called algebras of associative type. Recall the definition of an
algebra of associative type.

Let G be a semigroup, T a finite subset in G, A = ⊕
α∈T

Aα a finite-dimensional G-graded algebra

over a field k, i. e., AαAβ ⊂ Aαβ if αβ ∈ T for α, β ∈ T and AαAβ = 0 if αβ /∈ T . An algebra A is said to
be an algebra of associative type if, for any α1, α2, α3 ∈ T , there exists λ = λ(α1, α2, α3) ∈ k, λ �= 0,
such that aα1(aα2aα3) = λ(aα1aα2)aα3 for any aαi ∈ Aαi , i = 1, 2, 3.

Algebras generalizing semigroup algebras are examples of algebras of associative type. Let G be a
finite semigroup. Denote by k[G] the vector space over k with basis eα, α ∈ G. We transform it into
an algebra letting eαeβ = λα,βeαβ , λα,β ∈ k, λα,β �= 0. Then the relation eα1(eα2eα3) = λ(eα1eα2)eα3

holds for λ = λα2,α3λα1,α2α3
λα1,α2λα1α2,α3

.

In [3], an example of G-graded algebra B over Z was given such that, on the one hand, Q⊗
Z

B is an

algebra of associative type over Q and, on the other hand, Fp⊗
Z

BL (Fp is a prime field of characteristic

p > 0, BL is the commutator algebra for B) is isomorphic to the general algebra of Cartan type Wn.
Let A be an algebra of associative type. Denote by [a1, . . . , am] the product of elements a1, . . . , am

from A in the given order for some arrangement of brackets. Using the arguments similar to those used
in the proof of the fact that the product of elements in an associative algebra does not depend on the
arrangement of brackets, one can easily show that any two products [a1, . . . , am]1 and [a1, . . . , am]2 of
homogeneous elements ai ∈ Aαi , i = 1, . . . ,m, differ in a nonzero factor from k. (An element is said to
be homogeneous if it belongs to one of the spaces of the G-grading Aα.)

Consider some problems concerning the condition of nilpotency of algebras of associative type. We
will say that a subalgebra B of an algebra of associative type is relatively nilpotent if B[n] = 0 for some
natural number n, where

B[n] = [B, . . . , B]︸ ︷︷ ︸
n

=
{ ∑

i1,...,in

λi1,...,in [bi1 , . . . , bin ], λi1,...,in ∈ k

}
and all the products [bi1 , . . . , bin ] have the same arrangement of brackets.

A subalgebra B of an algebra of associative type A = ⊕
α∈T

Aα will be called homogeneous if B =

⊕
α∈T

Bα, where Bα = B ∩Aα. For a homogeneous subalgebra, the above given definition of nilpotency

does not depend on the arrangement of brackets. In fact, any product [b1, . . . , bt], bk ∈ B, k = 1, . . . , t,
is a linear combination of elements [bk1,1, . . . , bkt,t], where bkj ,j is the homogeneous component of bj . If,
for some arrangement of brackets, all the products [bk1,1, . . . , bkt,t] are equal to zero, then, by virtue of
what has been mentioned above, all the products of homogeneous elements of B consisting of t factors
are also equal to zero for any arrangement of brackets. Therefore, if B[n] = 0 for some arrangement of
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