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We are concerned with studying division rings in which Lie rings
of derivations are acting. The results include the determination of
dimension over the constant subring, an outer Galois theory, and mis-
cellaneous results on inner automorphisms and powers of derivations.

Let A be a ring with an identity 1 and B be a subring of A con-
taining 1.

1. The mappings Rx: y -+yx, Lx: y —> xy, Ix: y —> χ-τyx, x e A are
called right multiplications, left multiplications and inner automorphisms
respectively. For any subset N of A, RN = {Rx \xe N}, LN = {Lx \ x e N},
Ix = { j x I x 6 N}. D is a derivation of B into A if and only if (x + y)D =
$D + 2/D and (#τ/)Z) = xDy + #?/.D for all x,y e A. The set of all such
mappings is denoted by Der(i?, A). If B = A, Z) is called a derivation
in A and the set of these denoted by Όer(A). If D19 •••,Ds e Όer(A),
we have for all x e A
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For all D, Df e Der (A), [DDf] = DD'-D'D e Όer (A) and, if A has prime
characteristic p, Dp e Der (A), {x \ xy — yx = 0 for all y e B; x e A} is
called the centralizer of β in i . If c belongs to the centralizer of B
in A, DRC e Der (B, A). The centralizer of A in A is called the center
of A. Let C be the center of A. & is a Lie ring (Lie ring over C)
of derivations in A if and only if ^ c Der (A) and for all D, D' e Sfy

D - D' e ^ [DD'] e & (DRC e &). If A has prime characteristic
p, & is restricted if, in addition, Dp e £&.

For x 6 Af. the mapping Ix:y -+yx — xy is a derivation called an
inner derivation. For N^ A, I'N = {Ix\x e N}. The elements of Der (A)
not in I A are called outer derivations. Lie ideals are defined in the
usual way for Lie rings, restricted or not, over C or not. The inner
derivations in &r form a Lie ideal in St.

Let T be a subset of Der (B, A). The set of x e B such that xD = 0
for all D e T is a subring of B which we call the subring of Γ-constants
and which we denote by B(T). If x e B(T) and x has a multiplicative
inverse x*1 in i?, then x*1 e B(T). The set of derivations D in A such
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