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Preface

This is both a textbook and a monograph on dynamic epistemic logic. Dy-
namic epistemic logic is the logic of knowledge and change. The book consists
of chapters

1. Introduction
2. Epistemic logic
3. Belief revision
4. Public announcements
5. Epistemic actions
6. Action models
7. Completeness
8. Expressivity

A common pattern in individual chapters is to introduce a logic by sections
on structures, syntax, semantics, axiomatisation, applications, and notes. The
structures are the same for almost all the logics discussed, namely multi-agent
Kripke models. So the reader will not see these being reintroduced all the time.
For most of the logics we present Hilbert-style axiomatisations. The somewhat
substantial technical material involved in the completeness proofs for such
axiomatisations has been addressed in a separate chapter, ‘Completeness’.
Examples for all concepts and logics introduced are found in running text
and also as separate sections with applications, often analysing well-known
logical puzzles and games in detail. The ‘notes’ sections give an overview of
the historical record for the logic. That information is therefore omitted from
other sections. Apart from examples, the running text also contains exercises.
Selected answers to exercises from all chapters are found together at the back
of the book.

A sweeping outline of the chapterwise content of this book is the following.
Chapter 1, ‘Introduction’, explains why this book is about logic, about know-
ledge, and about change of knowledge; it also contains an overview of related
topics that are considered out of focus and therefore not further mentioned
in detail, such as temporal epistemic logic. Chapter 2, ‘Epistemic logic’, is
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an overview of and introduction into multi-agent epistemic logic—the logic of
knowledge—including modal operators for groups, such as general and com-
mon knowledge. This may serve as a general introduction to those unfamiliar
with the area, but with sufficient general knowledge of logic. Chapter 3, ‘Belief
revision’, is a fairly detailed presentation on how to model change in a logical
setting, both within and without the epistemic logical framework. This relates
our modal approach to the area in artificial intelligence that is also named
‘belief revision’. Unlike other chapters, it does not mainly model knowledge
but also pays detailed attention to belief. Chapter 4, ‘Public announcements’,
is a comprehensive introduction into the logic of knowledge with dynamic op-
erators for truthful public announcements. Many interesting applications are
presented in this chapter. Chapter 5, ‘Epistemic actions’, introduces a gen-
eralisation of public announcement logic to more complex epistemic actions;
a different perspective on modelling epistemic actions is independently pre-
sented in Chapter 6, ‘Action models’. ‘Completeness’ gives details on the com-
pleteness proof for the logics introduced in the chapters 2, 4, and 6. Chapter
8, ‘Expressivity’, discusses various results on the expressive power of the log-
ics presented. As is to be expected—but with some surprises—the expressive
power increases with the complexity of the logical language and corresponding
semantics.

There are various ways in which a semester course can be based upon the
book. All chapters are self-contained, so that one or more can be skipped if
necessary. The core chapters are 2, 4, and 5. Another core path consists of
Chapters 2, 4, and 6, in which case one should skip Section 6.8 that compares
the approach of Chapter 5 with that of Chapter 6. Advanced classes, where
familiarity with epistemic logic is assumed, will prefer to skip Chapter 2. A
course focusing on technical logical aspects may consist of all the Chapters
2, 4, 5, 6, 7, and 8, whereas a course focusing on systems modelling will
typically skip the Chapters 7 and 8. Chapter 1 may be helpful for motivation
to any audience. Chapter 3 is indispensable to an audience with an artificial
intelligence or philosophical background.

The companion web-site to the book http://www.csc.liv.ac.uk/∼del
contains slide presentations, more answers to exercises, an overview of errata,
sample exams, updated bibliographies, and other matters of educational or
academic interest.
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