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Let A be an algebra (not necessarily unital or associative) and letL(A) be the associative algebra
of all linear operators onA. If a ∈ A thenLa, Ra ∈ L(A) denote the operators of left and right
multiplication by a. Let M(A) ⊆ L(A) be the subalgebra generated by the identity operator
together withLa, Ra for all a ∈A. LetAnn(A)⊆A be the ideal consisting of allb ∈A such that
ab = ba = 0 for all a ∈A.

Consider also the following definitions:A is null if Ann(A) = A; A is simple if it is not null
and has no ideals except0 andA; A is semiprime ifU 2 = 0 for an idealU implies U = 0; A
is multiplicatively semiprime if bothA andM(A) are semiprime;U ann = {f ∈ M(A) | f(U) =
0} for any idealU ⊆ A; Pann = {a ∈ A |P (a) = 0} for any idealP ⊆ M(A); the ε-closure of
an idealU ⊆ A is U∧ = (U ann)ann; theε-radical ofA is the intersection of its maximalε-closed
ideals;A is ε-decomposable if it is theε-closure of the sum of its minimalε-closed ideals; theε-
closed idealV is anε-quasicomplement of theε-closed idealU if A is theε-closure ofU ⊕V ; A
is ε-atomic if every nonzeroε-closed idealU contains a minimalε-closed idealB; A is strongly
ε-atomic if every nonzeroε-closed idealU 6= Ann(A) contains a minimalε-closed idealB 6=
Ann(A).

N. Jacobson [Duke Math. J.3 (1937), no. 3, 544–548;MR1546009; JFM 63.0088.03] proved
the following generalization of the Wedderburn decomposition theorem: IfA has finite dimension
thenM(A) is semiprime if and only ifA is the direct sum of ideals, one of which is null and the
rest of which are simple.

B. Yood [Proc. London Math. Soc. (3)24 (1972), 307–323;MR0298423 (45 #7475)] gave a
topological extension of the Wedderburn theorem for algebras of infinite dimension. The authors of
the paper under review, in their earlier work [J. Algebra282(2004), no. 1, 386–421;MR2097588
(2005i:17004)], proved the following generalization of Yood’s theorem: IfA has zero annihilator
thenA is ε-decomposable if and only ifA is anε-atomic multiplicatively semiprime algebra.

The goal of the paper under review is to remove the assumption of zero annihilator and thus obtain
an extension of Jacobson’s theorem to algebras of infinite dimension. The first section (3 pages)
provides a detailed introduction, including a survey of earlier work. The second section (5 pages)
summarizes the relevant material on theε-closure, and characterizes theε-quasicomplement of
Ann(A). The third section (9 pages) gives a condition onAnn(A) which is equivalent to the
statement thatM(A) is semiprime. The fourth section (9 pages) establishes the main result of the
paper, a characterization ofε-decomposable algebras:A is ε-decomposable if and only ifA is
stronglyε-atomic andM(A) is semiprime.
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