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It has been known for some time that G’ is periodic if n = 2
MacDonald (1961) or n = 3 Gupta (1967). In the former case G’
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finite exponent.

In general, the answer to the above question is negative:
Deryabina and Kozhevnikov showed that for sufficiently big odd
integers n there exist counter-examples (1999).
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residually finite we have the following theorem.
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2002: Let n be a positive integer that is not divisible by p?q?® for
any distinct primes p and q. Let G be a residually finite group
satisfying the identity ([x1, x2][x3, xa])” = 1. Then G’ is locally
finite.
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satisfying the identity ([x1, x2][x3, xa])” = 1. Then G’ is locally
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P.S. and J. C. Silva, 2008: For any positive integer n there exists t
depending only on n such that if G is a residually finite group in
which every product of t commutators is of order dividing n, then
G' is locally finite.
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Earlier partial results:

2002: Let n be a positive integer that is not divisible by p?q?® for
any distinct primes p and q. Let G be a residually finite group
satisfying the identity ([x1, x2][x3, xa])” = 1. Then G’ is locally
finite.

P.S. and J. C. Silva, 2008: For any positive integer n there exists t
depending only on n such that if G is a residually finite group in
which every product of t commutators is of order dividing n, then
G' is locally finite.

Thus, our latest result is an improvement since it shows that t can
be taken 68 always.
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A well-known corollary of the Hall-Higman theory says that the
Fitting height of a finite soluble group of exponent n is bounded by
a number depending only on n.
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Let G be a finite soluble group in which every product of 68
commutators has order dividing n. Then h(G) < h(n) + 1.
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At least we can prove the following Proposition:

Let G be a finite soluble group in which every product of 68
commutators has order dividing n. Then h(G) < h(n) + 1.

| will now explain why 68 commutators are easier to deal with. J
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commutators has order dividing n.
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One is the theorem that if G is a residually finite group in which
every product of at most 68 commutators has order dividing n,
then G’ is locally finite.

The other is the following theorem.

The class of all groups G such that G’ is locally finite and every
product of 68 commutators has order dividing n is a variety.
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Recall that variety is a class of groups defined by equations. For
example the class of all abelian groups is a variety defined by the
law [x,y] = 1.

The solution of the RBP means that the class of all locally finite
groups of exponent n is a variety. The identities that define that
variety are unknown.

The fact that the class of all groups G such that G’ is locally finite
and every product of 68 commutators has order dividing n is a
variety is another result in the spirit of the RBP.
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If wis a word in variables xi, ..., x; we think of it primarily as a
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P.S. and J. C. Silva: Let n and k be positive integers. There exists
s depending only on n and k such that if G is a residually finite
group in which every product of s k-Engel values has order dividing
n, then the corresponding verbal subgroup of G is locally finite.

This was proved a couple of years ago. Now | think perhaps s can
be chosen independent of n. No idea if it is possible to take s a
constant.
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