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Preface

If logic is the right way to reason, why are there so many logics?

In Propositional Logics 1 showed that the forms of reasoning we use depend
on what we pay attention to in our reasoning. There is a fundamental unity to the
structure of our reasonings. Various logics arise within a general framework of
semantics that depend on which, if any aspect of propositions we pay attention to in
addition to truth-value, for example, ways in which the proposition could be true, or
information content, or subject matter, or ways in which we could come to know the
truth-value of the proposition. Propositional logic—reasoning with propositions as
wholes, ignoring their internal structure—is summarized in Chapter I.

But what if we consider the internal structure of propositions? Is there still a
unity of logics?

In this volume I look at the standard way that logicians parse the internal
structure of propositions, what is called predicate logic. Most propositional logics
have or can be given extensions in the richer language of predicate logic. My goal
here is to find or suggest agreements about language, the world, and reasoning that
can account in a uniform way for those extensions.

My focus in describing those agreements will be in viewing logic as a form of
reasoning in language. Logic, I believe, can be understood best as something we do,
whether it be prescriptive or descriptive. The agreements we make about our forms
of reasoning seem based on ideas about the relation of language and the world which,
if ignored, lead only to empty symbolism. Those agreements, I stress, need not be
conventions. They may arise from the nature of the world, or the way our bodies are
built, or the reality of abstract forms, or . ... I am not able to say. But what I can do
here is give a story that seems to me to unify the various stories of many logicians.

I had at one time hoped to give technical developments of many predicate
logics in this volume. That, it has turned out, is too large a task, and I have chosen
to defer the technical development of particular predicate logics to other volumes,
whose contents I describe at the end of the table of contents.

For a philosopher, the project of this volume may seem commonplace: an
account of propositions and semantics. For a mathematician or computer scientist it
may seem less clear why this concern is important. But understanding the basis of
predicate logic is essential for formalizing ordinary language reasoning, which is the
heart of artificial intelligence and every use of computers to glean information from
what we present to them. Moreover, the uniform treatment of all predicate logics
makes it clearer when a logic is or is not suitable for a particular task of formaliza-
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tion, and allows for the construction of other logics to codify reasoning in contexts
outside the scope of current logics.

Briefly, the contents of this volume are as follows:

Chapter I is devoted to a summary of reasoning with propositions as wholes,
propositional logic.

In Chapter II the predicate logic way of parsing propositions into predicates
and names is introduced. A formal language in Chapter III gives structure and
precision to that way of parsing.

Chapter IV connects reasoning in language to ideas about the world and the
nature of truth, giving a semantic analysis of reasoning with predicate logic forms.
The notion of a model and realization are developed in such a way as to serve as the
basis for a spectrum of logics, without specifying any one particular logic from that
spectrum.

In Chapter V I turn to the issue of how to formalize ordinary reasoning in
predicate logic. To formalize is to translate from our daily language to the language
of predicate logic. Formalizations, then, should satisfy the standards of a good
translation: They should preserve inferences, respect form when possible, preserve
meaning. I present criteria for judging a formalization in Chapter V that are tested
and that shape the work in the succeeding chapters.

Chapter VI deals with how to formalize “is the same as” in predicate logic.
Chapter VII adopts standards for formalizing propositions that use ordinary language
quantifications. In Chapter VIII the criteria of formalizing force a decision about
how we shall formalize propositions containing descriptive names. Chapter IX then
deals with how to incorporate functions in the language of predicate logic.

Chapter X considers parsing propositions to account for further structure in our
reasoning, quantifying over not only individual things but also collections or predi-
cates of those things. Disputes about the nature of predicates do not affect the basis
of predicate logic, since predicates are used only to the extent that they can be identi-
fied with pieces of language. However, in an analysis of reasoning that allows for
quantifying over predicates, disagreements are sufficient to generate no common
logic. Whether the collection of all predicates contains objects that cannot be identi-
fied with pieces of language affects the forms of reasoning that are deemed valid.

The presentation of the ideas in each chapter begins with a few examples as
motivation to lead to an exposition of general principles. Those principles are then
examined in a series of examples that are discussed in detail in an example/analysis
format. Some examples are meant only to illustrate the meaning or use of a prin-
ciple, but many advance the theory.

In the final chapter and first appendix I summarize the views that have
motivated this development of logic, trying to explain further why they seem to me
to make a good story. I hope to have given a good story, one that not only accounts
for why there are so many logics, but also answers: Why predicate logic? Still, I do
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not claim that this is the only story, nor that it is especially original: The literature on
predicate logic is vast, and I regret that I cannot trace here the history of the subject
nor give adequate space to other stories of how we should reason.

I have included many exercises, some of them routine and some requiring
considerable thought. There is no instructor’s manual, for often there may be more
than one good answer, more than one way to argue a point or formalize a proposi-
tion, and those differences will, I hope, stimulate you to come to your own views on
the nature of logic.

* * * * * * * * *

Since the first publication of this work in 1994 I have extended my research to
much of the traditional scope of logic and have shown how to expand the scope of
what can be formalized in predicate logic. The publications in which I have done
that are listed in the bibliography, and most of that work is now available from the
Advanced Reasoning Forum, <www.Advanced ReasoningForum.org>. It would be
too large a project for me to try to modify this text to take account of that now.
There is one point, though, that should be noted: Where I talk here of arguments or
deductions in formal logic I believe now that it is better to speak of inferences. I
have corrected a few typographical errors in the previous edition.
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