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Concerning maximal abelian subalgebras of a Banach algebra

A commutative subalgebra A of a unital Banach algebra A is said maximal
(shortly m.a.s) if there is no strictly larger abelian subalgebra of A. Such an m.a.s
must contain the unity of A. Every commutative unital Banach algebra A is an
m.a.s in L(A) ([2]).

In my talk I give some results and formulate some questions concerning m.a.s.
If time permits I shall indicate some proofs.

1. Let X be a Banach space, dimX > 1. Then each m.a.s in L(X) has uncount-
ably many copies, i.e. there are uncountably many m.a.s isomorphic with the given
one ([5]).

2.The above fails if instead of L(X) we take an arbitrary non-commutative Ba-
nach algebra. There is an infinite dimensional Banach algebra A which has only one
infinite dimensional m.a.s (such a subalgebra must exist by [3]), while all remaining
ones are mutually isomorphic and of dimension two ([4]).

3. There is an infinite dimensional unital Banach algebra in which all m.a.s are
mutually isomorphic ([6]).

4. A result obtained by Bračič and Kuzmič ([1]) states that no algebra L(X),
for an infinite dimensional Banach space X, can have a finitely dimensional m.a.s.

5. There is a commutative unital Banach algebra A of dimension two, which can
be an m.a.s only in two algebras, one of dimension three and another of dimension
four ([7]).

Questions. (i) When for two commutative Banach algebras A1 and A2 there
is a Banach algebra A in which both are m.a.s ? The result in 5. shows that not
all pairs are permitted.

(ii) For which pairs of commutative unital Banach algebras A1,A2 the fact that
A1 is an m.a.s. in some Banach algebra A implies that A2 is also an m.a.s in A ?
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