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Back-and-forth invariants for Boolean algebras.

How hard is it to code information into the inherent structure of a Boolean algebra? For example, every low Boolean

algebra has a computable copy, so that we cannot code information that is low in computational complexity. On the

other hand, a result of Feiner is that there are c.e. Boolean algebras which have no computable copy, although the result

does not narrow where on the c.e. hierarchy these sets can lie. An outstanding open question is whether every lown

Boolean algebra has a computable copy; this holds for n ∈ {1, 2, 3, 4}, however the argument stalls at low5. What we

need to proceed beyond this impasse is a better understanding of the computational complexity inherent in the structure

of Boolean algebras. The back-and-forth hierarchy provides a measure of the complexity inherent in the structure of

Boolean algebras. We have found invariants for the back-and-forth types occurring at finite levels of the hierarchy. These

invariants play a key role in both Feiner’s result and the extent proofs that every lown Boolean algebra has a computable

copy (for n ≤ 4). We will describe these invariants and discuss some of the significant properties of the structure of the

back-and-forth types. (Received August 20, 2008)
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