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Abstract—We present Poisson algebra constructions on the base of associative algebras and study
the relationship between the obtained Poisson algebras and the initial associative algebras. Based
on obtained constructions, we present two classes of minimal varieties of Poisson algebras of
polynomial growth, i.e., varieties for which the sequence of codimensions grows as a polynomial
of degree k, but the sequence of codimensions of any proper subvariety grows as a polynomial whose
degree is strictly less than k. Previously the author showed that there are only two varieties of
Poisson algebras of almost polynomial growth. In this paper we give a complete description of all
subvarieties of these two varieties.
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A vector space A over a field K with two K-bilinear multiplication operations - and {, } is called a
Poisson algebra if A is a commutative associative algebra with unity with respect to the operation -, A is
a Lie algebra with respect to the operation {, }, and the operations are connected by the Leibnitz rule:

{a-b,c} =a-{b,c} +{a,c} b, a,bceA.

Poisson algebras arise in various branches of algebra, differential geometry, modern theoretical physics.
Let R be an associative algebra, [R] the Lie algebra (on the base of R) with respect to the
commutation operation [a, b] = ab — ba.
We will omit Poisson brackets and commutators in the case of left-normed arrangement:

{{a,b},c} ={a,b,c}, [[a,b],c] =]a,b,c]|.

Let A(X) be a free associative algebra over a field K, where X = {x1,x9,...} is a countable set of
free generators, V,, be the subspace in A(X) consisting of all multilinear elements of degree n in the

variables x1, ..., x,, and let B, be the subspace in V}, spanned by left-normed commutators of length n:
Vi = (To(1)s -+ To(n) | 0 € Sn) K,
B, = <[an,ﬂfg(1),...,$o(n,1)] ‘ S Sn—1>K- (1)

Denote by T, the (proper) subspace in V,, spanned by the elements of the form
@iy @iy) @y, 2], s2>2,000, 2> 2
Let f(n) and g(n) be two functions of a natural argument. We write f(n) ~ g(n) if

m @ =1.
n—o0 g(n)
Obviously, B, € T,, C V,, and dim B,, = (n — 1)!, dimV,, = n!, dim7T,, ~ %n!, where e is the base of
natural logarithms.
Let F/(X) be a free Poisson algebra over a field K and L(X) be a free Lie algebra. Denote by P, the
space in F'(X) consisting of multilinear elements of degree n in variables x1, . .., z,,. By virtue of (1), we
have
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