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Preface

This book deals with the strength of the Axiom of Choice in second-order pred-
icate logic. As elaborated by Günter Asser (1981) on the basis of a suggestion
by his student and later colleague Peter Schreiber we restrict the discussion to
so-called Henkin structures of second order. Here, we try to make Asser’s ap-
proach understandable and therefore we also include his knowledge in this field
in the discussion.

The 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 language used 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 in-
troduced by David Hilbert and Wilhelm Ackermann (1938) and Günter Asser,
and try to give insights into the relationships between these principles. In par-
ticular, we show the independence of the well-ordering theorem from the Ack-
ermann principle in the context of Henkin structures and we consider various
other statements related to the axiom of choice in ordinary set theory.

A survey of the first known relationships between the Axiom of Choice and
other statements in second-order predicate logic was presented in a talk at the
Mathematical Research Institute of Oberwolfach in 1985. Certain information
mentioned by Stewart Shapiro in two notes of his book Foundations without
foundationalism: a case for second-order logic maybe result from a discussion
after this talk at the meeting in Oberwolfach. Inspired by questions raised in
this context by Paolo Mancosu and Stewart Shapiro in 2018, we will re-examine
the meaning of the Axiom of Choice in second-order predicate logic with Henkin
interpretation. The idea of expanding my originally planned article into a book
comes from Peter Schuster. In this way, most of the known results could be taken
into account. Moreover, at the suggestion of Michael Rathjen, the visibility of
summaries of the results has been improved. As a result, there are now some
separate sections for overviews and summaries.

I thank my husband Klaus Gaßner for his support.
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