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Preface

Viewed as a branch of model theory, finite model theory is concerned with
finite structures and their properties under logical, combinatorial, algorithmic
and complexity theoretic aspects. The connection of classical concerns of logic
and model theory with issues in complexity theory has contributed very much
to the development of finite model theory into a field with its own specific
flavour.

I like to think of this monograph as a study which — with a partic-
ular theme of its own — exemplifies and reflects some central ideas and
lines of research in finite model theory. The particular theme is that of
bounded variable infinitary logics, with and without counting quantifiers,
related fixed-point logics, and corresponding fragments of PTIME. The re-
lations with PTIME exhibit that fruitful exchange between ideas from logic
and from complexity theory that is characteristic of finite model theory and,
more specifically, of the research programme of descriptive complexity.

Among the main particular topics and techniques I would emphasize:

— the importance of games as a fundamental tool from classical logic; their
use in the analysis of finite structures also with respect to algorithmic and
complexity theoretic concerns is amply illustrated.

- the role of cardinality phenomena, which clearly are amongst the most
fundamental guidelines in the analysis of finite structures.

- the importance of combinatorial techniques, and of dealing with concrete
combinatorial problems over finite domains. Examples here range from
applications of the stable colouring technique in the formation of structural
invariants to certain colourings of squares that come up in canonization for
logics with two variables.

In order that this study may be useful also as an introduction to some
of the important concepts in the field, I have tried to treat the particular
theme in a detailed and mostly self-contained manner. On the other hand
this treatment leads up to specific results of a more technical nature, and I
welcome the opportunity to present some contributions in a broader context.
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VI

With respect to the work presented here, I personally owe much to two
sources that I would like to mention. One is the Freiburg logic group where
I had the opportunity to participate in an intensified engagement in finite
model theory after finishing my doctorate with Professor Ebbinghaus. Pro-
fessor Flum and Professor Ebbinghaus created an encouraging atmosphere
for taking up this new field actively. The second important source is the col-
laboration with Professor Gradel which has had much impact on the research
presented here. I am grateful to Erich Gradel for this collaboration and also
for his advice and support.

The text itself is a revised version of my Habilitationsschrift, presented
at the RWTH Aachen in 1995. I am grateful to Professor Ebbinghaus for
numerous comments on the earlier version of this text.

Aachen, October 1996 Martin Otto
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