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Lie algebras of derivations with large abelian ideals

IHOR KLIMENKO, SVITLANA LYSENKO, ANATOLIY PETRAVCHUK

Let K be a field of characteristic zero, A = K|z, ..., 2, the polynomial ring and R =
K(z1,...,x,) the field of rational functions in n variables. The Lie algebra W,,(K) := DergR
of all K-derivation of R is of great interest because elements of W,,(K) (which are of the form

D = flaixl + -+ fn%; fi € R) can be considered as vector fields on K™ with rational
coefficients fi,..., f, € R. Lie algebras of vector fields were studied by many authors (see for
example [2], [1] and others).

Since Wn(K) is a vector space of dimension n over R one can define the rank rkp L over R for
any subalgebra L C W,,(K) by the rule: rkpL := dimz RL. We study subalgebras L C W, (K)
of rank m over R which have an abelian ideal I of the same rank m over R. A natural basis
over F, the field of constants for L in R, for such Lie algebras is built.

THEOREM 1. Let L be a subalgebra of rank m over R of the Lie algebra VT/;(K) with an abelian
ideal I < L of the same rank m over R. Then there exist a basis D1, ..., D,, of the Lie algebra
FL over F and elements ay, . ..,ax € R,k > 1 such that D;(a;) = 0;;,i =1,....m,j=1,... k.

FEvery element D € FL can be written in the form D =" fi(a;,...,ax)D; for some polynomials
i=1
f € K[tl, Ce ,tk], d€gfz S 1

Using properties of this basic one can prove that the Lie algebra F'L over the field F' can be
isomorphically embedded into the general affine Lie algebra aff,,(F"). This result can be used to

study solvable finite dimensional subalgebras L C W,,(K). Note that in cases n =2 and n = 3
this theorem was proved in [3| and [4] respectively.
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On eigenvalues of random partial wreath product

EUGENIA KOCHUBINSKA, OLENA KRYTSKA

Partial wreath n-th power of symmetric inverse semigroup Z, is a semigroup defined recur-
sively by
Pn = (Pnfl) 2p Id = {<f7 a)‘a € Id7 f : dOHl(G) — Pnfl}a n 2 27

with composition

(f7 (I) ’ (gvb) = (fgauab)7
and Pl :Id.

To a randomly chosen element x € P,, we assign the matrix
dn

Ay = (1{1*(11?):1}?})1.7],1 :
In other words, (i, 7)-th entry of A, is equal to 1 if transformation x maps i to j, and 0
otherwise.
Let x.(A) be the characteristic polynomial of A, and Ay,..., Asn be its roots respecting

multiplicity.

Denote by

1 &
Za= D 0,
k=1
a uniform distribution on eigenvalues of A,.
Let z € P, let n,(z) = £,(0) be a fraction of zero eigenvalues A, and &,(x) =1 —n,(z) be
a fraction of nonzero eigenvalues. Then we have
P
Nn(z) = 1,n — o0,

or, equivalently,

&n() L1 0,n — oo.
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