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Constructive Set Theory (CST) was initiated by John Myhill by introduc-
ing in [9] an extensional set-theoretical formal system to represent the brand
of constructive mathematics introduced by Errett Bishop in [5], updated in
[6]. A closely related formal system, CZF, was introduced in [1], where it was
given an interpretation in Martin-Löf’s Intuitionistic Type Theory, [8]. In
the papers [2, 3], extensions of CZF obtained by adding various axioms such
as choice principles and the regular extension axiom, REA, were also shown
to be interpreted. A generalisation of the interpretation may be found in [7].

Today CZF and CZF+REA are two key formal systems for CST. The
formal system CZF is a proof-theoretically weak subsystem of ZF that uses
intuitionistic logic, but has the same theorems as ZF when classical logic is
used.

The aim of my first two tutorial lectures will be to introduce CST as a
setting in which constructive mathematics can be developed and presented
in essentially the same extensional style as classical mathematics is usually
presented while only using principles that are generally accepted as con-
structively correct. To do constructive mathematics in this style it is only
necessary to become sensitive to the need to reason only using intuitionis-
tic logic and the ‘predicative’ set existence principles that are acceptable in
CST. Although countable and dependent choices are usually taken to be con-
structively acceptable I will avoid their use as much as possible so as to be
compatible with topos mathematics. Topos mathematics also only uses in-
tuitionistic logic, but is thoroughly impredicative. A key result of CZF is the
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categorical axiomatisation of the Dedekind real numbers, with the construc-
tion of the reals done using Dedekind cuts; the more standard construction in
constructive mathematics via Cauchy sequences only being equivalent when
countable choice is assumed.

Also in the first two lectures I will give an informal description of the
type theoretic interpretation of CST in Martin-Löf Type Theory that has
been developed in [1, 2, 3, 7]. This is based on the constructive iterative,
combinatorial notion of set that is intended to explain what CST is about.
This can be used to justify the axiom system CZF as well as additional
axioms such as REA.

In my remaining two lectures I will focus on a selection of more advanced
topics of CST such as inductive and coinductive definitions and point-set
and point-free topology. These topics and other topics concerning CST are
treated in [4].
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