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AssTrACT. The following theorem is proved: If 4, B are PI-
algebras over a field F, then A ® rB is also a Pl-algebra.

Let F be a field, 4 and B two Pl-algebras (i.e., algebras satisfying
a polynomial identity) over F. The problem whether also 4 ® B
satisfies a polynomial identity has been open for some time [1, p. 228].
We have proved that if A and B are Pl-algebras, then 4 ® ¢B is in-
deed a Pl-algebra. A very brief outline of the proof is given here, and
the details of the proof will appear elsewhere.

Let {x} be an infinite set of noncommutative indeterminates over
F, and let F[x] be the free ring in {x} over F. Let {1, s, - - - }
= Sx,} C{x} be a fixed countable sequence of indeterminates from
{x . Let S, denote the group of all permutations of {1, ce e, n} and
let

Va = spaniwz,, - - - %4, | ¢ € Sa}

be the n! dimensional vector space, spanned by the #! monomials
Xoy * * * Ko, (0ES,) inxq, - - -, Xn.

An ideal QC F[x] is a T-ideal if f(x;, - - -, 2,)EQand g1, - + -, gn
€ F[x] implies that f(gi, - - -, g.) €Q. It is well known [1, p. 234]
that the set of all identities of a PI-algebra is a 7-ideal. Let Q be the
T-ideal of identities of a PI-algebra 4. For each integer 0 <#, define
d,=dim(V,/(QAV,)). We call {d,} “the sequence of codimensions”
of Q (or 4). Codimensions play an important role in the proof that
A ®pB is a Pl-algebra.

It follows from the definition of d, that there exist d, monomials
My, * + ¢y %), » + =y Ma (%1, - -+, %) which span V, modulo Q,
i.e., for each ¢ &.S, there exist coefficients ¢;(¢) EF, 1 <1=d,, such
that

dn
Mo(x) = %4, * * * %oy = Z ¢,(0)M ,(x) (mod Q).

t=1
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1 This paper was written while the author was doing his Ph.D. thesis at the Hebrew
University of Jerusalem under the kind supervision of Professor S. A. Amitsur, to
whom he wishes to express his warm thanks.
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