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Preface

This book addresses the power of the Axiom of Choice in second-order predi-
cate logic. An overview of the first known relationships between the Axiom of
Choice and other statements in second-order predicate logic discussed here was
presented in a talk at the Mathematical Research Institute of Oberwolfach in
1985. Many of these results proved in the author’s dissertation were published
in a paper in 1994. Some of the relationships mentioned in two notes of Stewart
Shapiro’s book Foundations without foundationalism: a case for second-order
logic published in 1991 may have been discussed after the talk at the meeting in
Oberwolfach. Inspired by questions raised in this context by Paolo Mancosu and
Stewart Shapiro in 2018, we will discuss the meaning of the Axiom of Choice
in second-order predicate logic with Henkin interpretation in more detail and
we will give a comprehensive overview of relationships examined and present
various proofs of independence.

As specified by Giinter Asser (1981) on the basis of suggestions of his student
and later colleague Peter Schreiber we restrict the discussion to so-called Henkin
structures of second order. These structures are (non-standard) models of the
comprehension axioms for predicates. The predicates are attributes in the sense
of Heinrich Scholz and Gisbert Hasenjaeger (1961). The used language is a
many-sorted first-order language with identity. We give an introduction to a
method for constructing second-order permutation models, an overview of the
principles of choice introduced by David Hilbert and Wilhelm Ackermann (1938)
and Giinter Asser, and try to give insights in the relationships between these
principles and other statements. In particular, we investigate the independence
of the well-ordering theorem from the Ackermann principle within the framework

of Henkin structures.
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