This analysis will show that a large variety of purely set-theoretic
paradoxes—including the various Russell paradoxes as well as all the
familiar implementations of the paradoxes of Mirimanoff and Burali-
Forti for instance—are all instances of a single limitative phenomenon.
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Automatic structures are finitely presented structures where the uni-
verse and all relations can be recogmized by finite automata. Such
structures form. a subclass of computable (or recursive) structures and
every automatic structure has a decidable first-order theory(2, 1].
well-studied problem in the study of algorithmic/recursive model the-
ory is the isomorphism problem, which asks whether two given finitely
presented structures (over the same signature) are isomorphic. It is
known that the isomorphism problem for automatic structures is com-
plete for the first level of the analytical hierarchy Z3i[3]. It follows
that ©1-completeness also holds for the class of automatic successor
trees and automatic partial orders(6]. In [4, 5], it is shown that (1)
the isomorphism problem for automatic trees of height at most n > 2
is complete for the level of TI3,,_, of the arithmetic hierarchy, (2) the
isomorphism problem for automatic trees of finite height is recursively
equivalent to true arithmetic. In this talk, we will discuss two recent
results along this line of research:

(i) The isomorphism problem for automatic order trees is Xj-
complete.
(ii) The isomorphism problem for automatic linear orders is i

complete.
We will also discuss the isomorphism problem for a class of linear orders
presented by context-free languages. The work is joint with Dietrich
Kuske and Markus Lohrey.
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BD-N is a very weak foundational principle, first identified in [3]
through its being equivalent (under Countable Choice) to sequentially
continuous functions being continuous. BD-N holds in all major schools
of mathematics (Brouwer’s intuitionism, Russian computable or recur-
sive constructivism, and classical mathematics), and it has been shown
to be equivalent with many other properties. Thus it is of central im-
portance in reverse (constructive) mathematics. There were other in-
teresting thecrems it was seen to imply, but the reverse implication had
not been proven to be true. These are a version Riemann’s well-known
theorem that a conditionally not absolutely convergent sequence can
be rearranged to have any limit [1], and the closure of the anti-Specker
spaces, & kind of compactness, under products [2]. We show that these
statements are strictly weaker than BD-N, while still not being provable
ir constructive set theory alone. (That the closure of the anti-Specker
spaces is weaker than BD-N was shown in [4].)
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