
Elements of Logical Reasoning

Some of our earliest experiences of the conclusive force of an argument
come from school mathematics: faced with a mathematical proof, we
cannot deny the conclusion once the premisses have been accepted.
Behind such arguments lies a more general pattern of ‘demonstrative
arguments’ that is studied in the science of logic. Logical reasoning
is applied at all levels, from everyday life to advanced sciences, and a
remarkable level of complexity is achieved in everyday logical reason-
ing, even if the principles behind it remain intuitive. Jan von Plato pro-
vides an accessible but rigorous introduction to an important aspect
of contemporary logic: its deductive machinery. He shows that when
the forms of logical reasoning are analysed, it turns out that a limited
set of first principles can represent any logical argument. His book will
be valuable for students of logic, mathematics, and computer science.

jan von plato is Professor of Philosophy at the University of
Helsinki. He is the author of Creating Modern Probability (Cambridge,
1994) and, with Sara Negri, Structural Proof Theory (Cambridge, 2001)
and Proof Analysis (Cambridge, 2011).
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Preface

When I was little and Christmas time was approaching, we children knew

that there would be two kinds of presents: the soft packages that contained

useful but unexciting clothes, and the hard boxes that contained gorgeous

new toys. I learned later that the same formula repeats itself often in life, and

even in logic. There are the discussions about first principles: what rests on

what, what comes first in the end of all analyses, and what it all means – and

these are the useful but relatively unexciting soft packages. Then there is the

box that is really interesting to open, and that is what I call the deductive

machinery of logic – how it all actually works. Others have called it the

inferential engine. I believe that logic should not be presented to us just in

those soft packages – the hard box has to be there to be opened as well,

so that we can find out how logical arguments function. It is a hands-on

kind of learning in which one tries and retries things by oneself until the

machinery runs smoothly. Then it is the time to discuss the nature of the

first principles.

The book begins with a linear form of proofs that I learned from Dag

Prawitz’ Swedish compendium ABC i Symbolisk Logik. Little did I think,

back in 1973 when using that text for the first time, that my teaching of

elementary logic would one day grow into a comprehensive presentation

in the form of a book. Over the years that I have taught logic, students too

numerous to be listed here have added to my understanding of how the

presentation of the topics should be structured. Next to these experiences,

Sara Negri is the person who has contributed decisively to the direction of

my work in logic in general. I want to dedicate this book to her and to our

proof-theoretical adventure that began quite casually in 1997.

Cambridge University Press sent me, through the good offices of Hilary

Gaskin, four anonymous referees’ reports with overwhelmingly positive

views and comments on the manuscript, which also led to numerous

improvements in the presentation.
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